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Abstract 
Background: Acne vulgaris is a common skin condition that is characterized by cysts, pimples, whiteheads, and blackheads. 

Though the results have been mixed, recent dermatological research has investigated the role of magnesium (Mg) and zinc 
(Zn) in acne. This study's objective is to investigate how serum zinc plus magnesium levels in male Indian patients relate to 
the severity of their acne. Additionally, it compares these levels to those of healthy people in order to determine how they 
might relate to acne development. Method: The comparison analysis was carried out in the department of Dermatology and 
Venereology at NC Medical College and Hospital, Israna, Panipat, Haryana There were 150 participants in all, 75 of whom 
had acne vulgaris and 75 of whom were healthy controls. All participants were between the ages of 20 and 35. In order to 
further categorize the acne patients, three groups were created: mild (25 patients), moderate (25 patients), and severe (25 
patients). To determine their possible involvement in acne, serum levels of magnesium (Mg) and zinc (Zn) were assessed 

together in the patient and healthy subjects. Results: Acne subjects (all severities united) and the healthy control group did 
not significantly differ in their average serum zinc (Zn) plus magnesium (Mg) levels. On the other hand, patients with mild 
acne (P = 0.00003) and those with severe acne (P = 0.004) had significantly lower zinc levels. The groups with severe and 
moderate acne did not differ statistically significantly (P = 0.78). Additionally, the magnesium levels of the severe acne 
group were significantly lower than those of the mild acne group. Conclusion: This study discovered a strong correlation 
between the severity of acne and serum levels of magnesium and zinc. Zinc supplementation may increase the efficacy of 
acne treatment in patients with low zinc levels. 
Keywords: acne vulgaris, zinc, magnesium  
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INTRODUCTION  

Adolescents are susceptible to acne vulgaris, a 

persistently inflammatory pilosebaceous unit 
condition. [1–2] About eighty five percentage of 

people between the ages of 15 and 18 suffer from this 

disorder to some extent. [3] Although acne rarely 

poses a threat to life, its cosmetic consequences can 

result in permanent physical and psychological 

scarring. [4] It can lead to social issues at work, 

school, and home. [4] Acne is a complex condition 

that depends on a host's inflammatory response, 

follicular epithelium keratinization pattern, sebaceous 

follicle colonization, endocrine factors, and genetic 

predisposition. Certain dietary agents and 
supplements are known to improve skin health and 

appearance by increasing skin-level immune function 

and providing therapeutic bioactive agents that help 

treat a variety of skin conditions, such as psoriasis, 

eczema, and acne [5–6]. It is now clearer than ever 

that dietary factors like vitamins and minerals affect 

the pathophysiology of acne [7]. A number of factors, 
including follicular hyperkeratinization, hormone 

function, Propionibacterium acnes proliferation, 

elevated sebum production, and inflammation, seem 

to contribute to the etiology of acne. Despite a large 

body of scientific literature, the process by which acne 

lesions form is still not fully understood [8].  

Acne treatment is far from ideal. Acne treatment 

remains a confusing issue. [9] Various methods of 

therapy that reduce sebum manufacturing, reduce 

pilosebaceous duct obstruction, reduce bacterial 

colonization plus modify irritation in host are directed 
by different pathogenetic mechanisms. [10] With 

varying degrees of efficacy, systemic treatments have 

been attempted, including oral antibiotics, 13, cis-

retinoic acid, estrogens, and antiandrogens; topical 
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therapy has included benzoyl peroxide, antibiotics, 

vitamin A acid, sulfur, and salicylic acid. There are 

benefits and drawbacks to each. Interest in zinc in 

acne was sparked by its remarkable impact on 

acrodermatitis enteropathica patient with severe 
pustular acne.[11] Traces of zinc and magnesium are 

present in the structures of numerous metalloenzymes 

that are involved in critical processes like cell division, 

DNA replication and RNA transcription, and protein 

synthesis. Thus, zinc is necessary for development 

plus growth. It is involved in many enzymatic 

reactions, normal keratogenesis, inflammation 

regulation, cell membrane stabilization, and delayed-

type hypersensitivity reactions. Additionally, zinc 

affects the activity of numerous hormones and is a 

structural component of growth hormone, insulin, sex 

hormones, and thymulin. [12]. 
Zinc reduces inflammation. Biological membranes 

and macromolecules are stabilized by zinc. It disrupts 

the dynamics of the inflammatory process by affecting 

the phagocytic activity and migration rate of 

macrophages. [13] Numerous cellular functions are 

impacted by elevated zinc levels both in vitro and in 

vivo. [14] Cell wall paralysis, inactivation, and 

functional immobilization were suggested as 

explanations for this zinc-induced inhibitory effect. 

Mast cells, platelets, macrophages, 

polymorphonuclear cells, and spermatozoa have all 
been shown to be affected thus far. [14] Mast cells are 

prevented from releasing histamine by action on cell 

membranes, which may alter the inflammatory state 

[14].  Zinc has a negative impact on complement 

activation and neutrophil chemotaxis. [15] It is now 

more obvious than ever that the pathophysiology of 

acne involves nutritional elements like vitamins and 

minerals [16]. Journals published over the last three 

decades has shown that individuals with acne have 

lower zinc (Zn) levels than healthy individuals, and 

that topical and oral zinc combinations may be 

beneficial for treatment. [17–18]. It has been 
suggested that zinc levels are lower than usual in 

people with acne [19].  

Zinc supplementation does not necessarily treat acne, 

even if a few modest double-blind trials with over 300 

participants have reported generally beneficial effects. 

[20]. Saaiee E et. al., findings showed that, while not 

statistically significant, thirty individuals with 
moderate acne vulgaris type II and healthy individuals 

had different copper and iron contents in their sera. 

When evaluated to the healthy individual, the Zn 

content remained unchanged [21]. A recent research 

by Nasiri et al. found that serum zinc levels were 

lower in 30 Iranian acne sufferers than in 35 healthy 

controls, although the difference was not statistically 

significant (P=0.32) [22]. In order to compare the 

blood levels of zinc and magnesium in male Indian 

patients with acne vulgaris to those of healthy subjects, 

this study was conducted. 

 
Methods: The study incorporated 75 clinically 

confirmed cases of acne vulgaris and 75 controls that 

were seen at the Medical College's Dermatology 

Outpatient Department at NCMC&H in Israna, 

Panipat, Haryana. There were 150 male participants in 

the study, with ages ranging from 20 to 35 (mean ± 

SD; 21.82 ± 3.77 years). Based on the severity of their 

acne, the patients were split up into three groups. 

Three patient groups were identified: twenty-five had 

mild acne, twenty-five had moderate acne, and 

twenty-five had severe acne. The following guideline 
was used to score the severity of acne:  

 Mild acne is characterized by a count of fewer 

than 10 papules and fewer than 20 pustules.  

 Moderate acne is characterized by a papule count 

of 10 to 30 and a pustule count of 20 to 40.  

 Severe acne: When the number of pustules 

exceeds 40 and the number of papules exceeds 

30 [23].  

 

Inclusion criteria: The study included untreated 

clinically diagnosed male patients with acne vulgaris 
alone. This study includes patients who provided their 

informed permission.  

Inactive instances of Acne vulgaris that have received 

treatment are excluded.  

 

 
Figure no.1: acne vulgaris 
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Sample collection: Samples of fasting blood were 

taken after consent was obtained. Each patient and 

control male had 5 ml of peripheral venous blood 

drawn into plain vials, permitted to form a clot, and 

thereafter centrifuged for 10 minutes at 2500 rotation 
per minutes. Prior to mineral assay, the separated 

serum was kept at -20°C. Zinc and magnesium levels 

in the serum were measured using Earba 200E.  

 

Statistical Analysis: The experimental data were 

expressed as mean ± standard deviation. Using SPSS-

2023 and the Student's t-test, the significance of the 

differences between the treatments and corresponding 

controls was examined. 

 

Result: This study contrasted a number of traits 

between acne patients and the healthy subjects. Acne 
patients' average age was 27.4 ± 4.3 years, which was 

significantly younger than the healthy subjects of age 

of 29.32 ± 4.2 years. The statistical significance of 

this difference was demonstrated by the t-value of 

2.76 and the p-value of 0.006. With a mean BMI of 

23.6 ± 4.7 kg/m² for the control group and 23.4 ± 4.4 
kg/m² for the acne patients (t-value = 0.26, p-value = 

0.788), the two groups BMIs did not significantly 

differ from one another. Serum zinc levels in acne 

patients were substantially lower than those in the 

control group (101.8 ± 6.6 mg/dl versus 104.3 ± 7.3 

mg/dL on average). The statistical significance of this 

difference was demonstrated by the t-value of 2.2 and 

the p-value of 0.029. Similarly, acne patients had 

considerably lower serum magnesium levels (1.05 ± 

0.15 mg/dl,) than the control group (1.12 ± 0.16 

mg/dl,), with a t-value of 2.7 and a highly significant 

p-value of 0.006. 

 

Table 1: Showing the biochemical and clinical information for both acne vulgaris patients and healthy 

male subjects 

Characteristic Control (n=75) 

mean ± SD 

Acne patients (n=75) 

mean ± SD 

t-value p-value 
 

Age (years) 29.32±4.2 27.4±4.3 2.76 0.006 

BMI(Kg/m2) 23.6±4.7 23.4±4.4 0.26 0.788 

Zn(mg/dl) 104.3±7.3 101.8±6.6 2.2 0.029 

Mg(mg/dl) 1.12±0.16 1.05±0.15 2.7 0.0006 

 

Figure no. 2: Showing the Clinical and biochemical information for individuals with acne vulgaris and 

healthy male controls (mean) 

 
 

Table 2: Showing the concentrations of zinc and magnesium in the serum of patients with mild, moderate, 

and severe acne vulgaris as well as healthy controls. 

Parameters Controls (n=75) Mild acne (n=25) Moderate acne (n=25) Severe acne (n=25) 

Zn 104.3±7.3 117.7±8.3 100.8±10.1 91.8±13.03 

Mg 1.12±0.16 1.28±0.16 1.1±0.1.5 1.01±0.17 

 

In comparison to controls (104.3 ± 7.3 mg/dL and 1.12 ± 0.16 mg/dL), patients with mild acne had the highest 
serum zinc and magnesium levels (117.7 ± 8.3 mg/dL and 1.28 ± 0.16 mg/dL, respectively). The lowest values 

were found in patients with severe acne (91.8 ± 13.03 mg/dL for zinc and 1.01 ± 0.17 mg/dL for magnesium), 

but levels declined as acne severity increased. This suggests an inverse relationship between mineral levels and 

acne severity. 
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Figure no.3: Showing the Serum zinc and magnesium concentration mean values in patients with mild, 

moderate, and severe acne vulgaris and healthy controls.

 
 

Discussion:  

One of the most prevalent cutaneous conditions, acne 

vulgaris is characterized by cysts, papules, pustules, 
and comedones. A number of factors, including 

follicular hyperkeratinization, hormone function, 

Propionibacterium acnes proliferation, elevated sebum 

production, and inflammation, seem to contribute to 

the etiology of acne. Normal pubertal growth and 

epithelial differentiation depend on zinc, a trace 

element. It is abundant in the skin, particularly in the 

epidermis [24]. The significant improvement in 

acrodermatitis enteropathica after taking zinc 

supplements has demonstrated its significance for 

human metabolism. Zinc treatment was also found to 
completely resolve severe acne in a case of 

acrodermatitis enteropathica [25]. 

The current investigation found that although acne 

sufferer had serum zinc levels lower than those of 

male controls, the difference was not statistically 

significant. This outcome is consistent with Nasiri et 

al. [26], who discovered a negligible drop in serum 

zinc levels in their investigation that revealed severe 

acne had significantly lower serum zinc levels than 

mild, moderate, and healthy control acne. These 

findings are consistent with those of Michaelsson et al. 

and Amer et al. [27–28], who demonstrated that male 
patients with severe acne had notably lesser serum 

zinc concentration than controls. According to these 

authors, the positive results of oral zinc treatment 

observed in clinical practice may be explained by the 

less serum zinc concentration of patients with severe 

acne [28]. 

Zinc nutritional status is crucial for oil gland activity, 

local skin hormone action, wound repair, 

inflammation regulation, and skin cell regeneration. 

Numerous cases of acne have been successfully 

treated with zinc supplements [29]. Research has 
shown that most people only get 8–9 mg of zinc/day 

from their diet, while the recommended daily 

allowance (RDA) for adults is 15 mg [30]. Zinc 

deficiency is a recipe for acne, according to a review 

published by Dr. Preston [31]. Zinc is an element that 

reduces inflammation may be involved in 

pathophysiology of acne, according to Nasiri et 
al.'sstudy,and more research is necessary [26]. 

Additionally, the current study discovered that 

patients having severe acne had significantly lower 

serum magnesium concentration than those with mild 

or moderate acne. In all bodily tissues, the synthesis 

of proteins and enzymes depends on this element 

(Mg). This contains the proteins and enzymes found 

in skin cells, which are continuously dividing. 

Additionally, it is totally necessary for correct 

utilization of the vitamin pyridoxine [31]. According 

to review of literatures, it is imperative to take 
supplements containing roughly 500 mg of this 

mineral daily. 

The mammalian target of rapamycin (mTOR) protein, 

a serine/threonine kinase that directs protein 

translation through a rapamycin-sensitive pathway, 

rests on elements. To govern cellular growth, mTOR 

integrates signals from mitogens, glucose, and amino 

acids. Lynch et al. found that Zn²⁺ enhances but is not 

essential for mTOR activity, with maximal 

stimulation at ~100 μM and inhibition at higher 

concentrations. Other divalent cations had no effect in 

the presence of excess Mg²⁺. Zinc also influences 

amino acid and insulin signaling, potentially 

enhancing insulin and nutritional pathways. Saleh's 

study reported elevated GH and IGF-1 levels in male 

Iraqi acne patients, particularly those with severe 

acne, which may stimulate androgen synthesis, 

sebocyte proliferation, and acne exacerbation. 

Savastano et al. highlighted that spleen enlargement, a 

marker of chronic inflammation, significantly impacts 

the IGF-I/IGFBP-3 share more than hepatic steatosis 

alone. They also found a negative correlation between 
IGF-I components and fat mass percentage, insulin 

insensitivity, and hepatic steatosis severity, with fat 

mass being a stronger relevant factor of IGF-I and 

IGFBP-1 than hepatic steatosis [32-34]. 
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This study included patients with milder inflammatory 

acne. According to our research, the serum zinc levels 

of acne patients were statistically significantly lower 

than those of the control group. which is consistent 

with earlier research. Zinc deficiency in acne sufferers 
has been linked to increased excretion through sweat 

or feces, decreased absorption, dieting patients, and 

nutritional deficiencies. Another factor lowering 

serum zinc levels in acne patients is the inflammatory 

response [27]. It is unknown, nevertheless, how zinc 

deficiency in the epidermis results in acne or how 

crucial it is for inflammatory acne. Zinc's anti-

inflammatory properties as well as its effects on 

vitamin A and androgen metabolism may be the cause 

of the likely correlation between zinc and acne [35]. 

The most significant mechanism pertaining to acne is 

the impact of zinc on inflammatory cells, particularly 
granulocytes [36]. Zinc has anti-inflammatory 

properties, stabilizes macromolecules and lysosomes, 

speeds up neutrophil chemotaxis and complements 

activation, and regulates phagocytosis and bactericidal 

activity [35–36]. Zinc inhibits mast cell histamine 

secretion and prevents inflammatory phenomena, 

according to studies conducted on lab animals [37]. 

Since zinc is essential for the production of retinol-

binding protein (RBP), which carries vitamin A and 

inhibits keratinization and follicular blockage, Acne 

may develop as a result of Zinc malnutrition.  By 
preventing the reductase enzyme from converting 

testosterone to DHT, zinc also controls the synthesis 

of androgens. Perhaps as a result of poor nutrition, 

Serum zinc levels were significantly lower in acne 

sufferers than in controls, according to our study. 

Treatment success may be improved by measuring 

serum zinc levels in acne patients and giving 

supplements to those who are deficient [38, 39]. 

 

Conclusion: The severity of acne was found to be 

significantly correlated with both zinc plus 

magnesium concentration in the current study. It is 
necessary to conduct more research on the serum 

concentration of magnesium plus zinc in patients with 

severe acne. The severity of acne was found to be 

significantly correlated with the levels of zinc and 

magnesium.  
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