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ABSTRACT 

 
Acne vulgaris is a common chronic inflammatory disease of the skin which is usually seen in 

adolescence. Zinc is a trace element which has important roles in many cellular functions and its deficiency can 
result in the development of acne-like papulo pustular lesions. The aim of this study was to compare serum 
zinc levels between the patients with mild to moderate acne and healthy volunteers. This case control study 
included 60 patients with mild to moderate acne according to Global Acne Grading System. Our control group 
consisted of 120 healthy volunteers who had been referring to the laboratory for routine tests. Serum zinc 
levels in the case and control groups were measured and compared with each other. The mean serum zinc 
levels in the case and control groups were 81.96±16.97 and 87.13±19.59µg/dl respectively, which did not show 
any significant difference (p=0.083). The mean serum zinc level was 79.5±14.6 in the women and 83±21.1 
µg/dl in the men with acne vulgaris which had no significant difference (p=0.14). Also, the mean serum zinc 
levels in the patients with mild acne and patients with moderate acne were 86.7±16.8 and 79.9±16.8 µg/dl 
respectively which revealed no significant statistical difference (p=0.16). Considering the lower serum zinc 
levels in the acne patients, compared to healthy volunteers, use of zinc supplements can increase the 
treatment success rate. 
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INTRODUCTION 
 

Acne vulgaris is regarded as a common chronic inflammatory disease of the skin which is commonly 
seen in adolescence [1]. The condition may lead to psychological problems such as impaired social contact, 
anxiety and lack of confidence [2].  
 

Zinc is a trace element which exisits in several metalloenzymes and is required for cellular functions 
such as DNA and RNA synthesis, protein synthesis, cell division and normal growth [3]. Zinc is essential for the 
function of many hormones and is found in the structure of insulin, growth hormone, sex hormones, and 
several other hormones. It has important roles in immune function and normal keratinization, and has 
antioxidant and anti-inflammatory properties [4, 5]. Zinc deficiency is either a genetic or an acquired disorder. 
The genetic form can result in acrodermatitis enteropathica, a disease with scaly dermatitis, psoriasiform or 
annular lesions, papulopustules, vesiculobulla and erosions. 
 

Acquired zinc deficiency can occur as a complication of malabsorption, chronic diseases, high phytate 
intake and alcoholism [6,7]. Zinc is found in abundance in meat and fish which is absorbed more readily than 
zinc from plant foods [8]. Use of zinc supplements has resulted in the improvement of the skin lesions, 
including papules and pustules, in zinc deficiency [9]. 
 

Results of some studies have revealed decreased serum zinc levels in the patients with acne vulgaris 
[10, 11]. 
 

Zinc has been used in acne valgaris with inflammatory lesions with different success rates [12-14]. 
 

There have been few studies on the relationship between serum zinc level and acne vulgaris. 
Considering the high prevalence rate of acne and its psychological and cosmetic consequences, we conducted 
this study to assess the relationship between serum zinc level and acne vulgaris. 
 

MATERIALS AND METHODS 
 

This was a case control study and included 60 patients between 15 and 40 years of age, with mild to 
moderate acne vulgaris. The patients had not received any treatment for acne vulgaris during the last 6 
months before the study. Our control group consisted of 120 healthy volunteers who had been referring to 
laboratory for routine tests.  
 

Our exclusion criteria were as follows: antibiotic therapy or use of zinc supplements during the last 6 
months before our study, pregnancy, lactation, history of cancer, malabsorotion due to liver and pancreas 
disease and severe acne vulgaris. 
 

The study was approved by Ethical Committee of Kurdistan University of Medical Sciences. After 
informed consent, the patients were examined by our dermatologist and according to Global Acne Grading 
System, patients with mild to moderate acne were entered into our study [15]. Serum zinc levels of the 
patients and healthy volunteers were measured by colorimetry method and compared with each other.  
 

RESULTS 
 

The mean serum zinc levels in the case and control groups were 81.96 ± 16.97 (Range: 38-128) and 
87.13± 19.59(range: 51-142) μg/dL respectively, which showed no significant statistical difference (p=0.083). 
18(30%) patients had mild and 42(70%) had moderate acne vulgaris. The mean duration of acne in the patients 
was 12.9±9.9 months (Table 1).  
 

The mean serum zinc level was 79.5±14.6 μg/dL in the women and 83±21.1 μg/dL in the men with 
acne vulgris which had no significant statistical difference (p=0.14). Also the mean serum zinc level was 
86.7±16.8 μg/dL in the patients with mild acne and 79.9±16.8 μg/dL in the patients with moderate acne which 
did not reveal any significant statistical difference (p=0.16). 
 
 



ISSN: 0975-8585 
 

November–December 2016  RJPBCS 7(6)  Page No. 71 

Table 1: Descriptive characteristics of the study groups 
 

Acne Group (60)               Control Group (120) 

Age Mean±SD 20.1±4.1 20.2±4.1 

 Range 14-29 13-30 

Gender Female 38(63.3%) 76(63.3%) 

 Male 22(36.7%) 44(36.7%) 

Acne grade Mild 18(30%) - 

 Moderate 42(70%) - 

Duration of acne (Months) Mean(SD) 12.9±9.9 - 

 Rang 2-48  

 
DISCUSSION 

 
Large amounts of zinc are present in the skin. Zinc has essential roles in the human body metabolism 

[6]. In our study the mean serum zinc levels in the case and control groups were 81.96±16.97 and 87.13±19.59 
μg/dL respectively. Although the mean serum zinc level in the patients with acne was lower than that in the 
control group, no statistically significant difference was detected between the two groups. In one study the 
mean serum zinc levels in the patient and control groups were 99.85±18.07 and 101.57±10.52 μg/dL which had 
no significant difference [16]. Kaymak in his study found lower serum zinc levels in the acne group compared 
to his control group [17]. In our study the serum zinc level was 86.3±21.1 μg/dL in the men and 79.5±14.6 
μg/dL in the women with acne which had no significant difference (p=0.14). Ghafarpour and his colleagues 
found serum zinc levels of 115.19±1.71 in the men and 104.54±2.72mg/dl in the women with ance vulgaris 
(p<0.05) [18].  
 

In Michaelsson's study, 73 patients with inflammatory acne were evaluated for the zinc levels of 
serum, epidermis and dermis; and serum zinc levels of the men were similar to those of the women. Also there 
was no correlation between zinc levels of the serum and epidermis [19]. Amer and his colleagues found lower 
serum zinc levels in the acne patients in comparison to his control subjects [20]. Ozugus found a negative 
correlation between serum zinc level and severity of acne vulgaris [15]. Malnutrition, decreased absorption or 
increase excretion of zinc in feces or sweat and inflammation can result in zinc deficiency in the patients with 
acne vulgaris [21]. The beneficial effect of zinc on acne vulgaris can be related to its effect on neutrophil 
chemotaxis, bactericidal function and phagocytosis, complement fixation, metabolism of vitamin A and 
androgens, stabilization of macromolecules and lysosomes and regulation of inflammation [22, 23]. Retinol 
binding protein (RBP) synthesis is dependent on zinc. RBP is necessary for the transport of vitamin A to the 
tissues with consequent prevention of follicular obstruction [24]. In Michaelsson's study, patients with severe 
acne vulgaris had low levels of RBP [21]. Zinc is necessary for enzyme systems involved in androgen synthesis. 
Zinc can inhibit conversion of testosterone into DHT. This mechanism may also play a role in the prevention of 
acne vulgaris [25]. 
 

In our study serum zinc levels were within normal limits in the patients with acne vulgaris. It has been 
postulated that zinc can be accumulated and attached to a fixed chemical compound. Therefore its secretion 
to peripheral tissues and its use for metabolic functions will be impaired [26]. Zinc supplements have been 
used in acne vulgaris and different success rates have been reported [22, 23, 25-28]. 
 

CONCLUSION 
 

Considering the lower serum zinc levels in acne patients and also lower serum zinc levels in the 
female compared to the male acne patients, use of zinc supplements may result in a more successful 
treatment of acne vulgaris.  
 

REFERENCES 
 

[1] Habif TP .Clinical dermatology 4th ed. Edinburg: Mosby.2004:162-171. 
[2] Jowett S. Ryan T. Skin disease and handicap: an analysis of the impact of skin conditions. Soc Sci Med 

1985; 20: 425-9. 



ISSN: 0975-8585 
 

November–December 2016  RJPBCS 7(6)  Page No. 72 

[3] Rackett SC, Rothe MJ, Grant- Kels JM. Diet and dermatology. J Am Acad Dermatol 1993; 29: 447-461. 
PMID:8349862. 

[4] Norris D. Zinc and cutaneous inflammation. Arch Dermatol 1958; 121:985-987. PMID:3161456. 
[5] Koyuncu M, Tufan H, Ergenekon G, Aksoy M, Tirpanci A, Cansiz G. The evaluation of serum iron and zinc 

levels in seborrheic dermatitis. T Klin J Dermatol 1997; 7: 107-110. 
[6] Bilen N. vitamins, trace elements and essential fatty acids in skin diseases. T Klin J Dermatol 1998; 8: 

116-120. 
[7] Kaur S, Thami GP, Kanwar AJ; Acrodermaritis enteropathica in a full term breast fed infant. Indian J 

pediatr 2002;69:631-3. 
[8] Strumia R. Dermatological sings in patiens with eating disorders. Am J Clin Dermatol 2005; 6: 165-

173.PMID:15943493. 
[9] Orris L, Shalita A, Sibulkin D, London SJ, Gans EH. Oral zinc therapy of acne. Arch Dermatol 1978; 

114:1018-1020. PMID: 150813. 
[10] Amer M, Bahgat MR, Tosson Z, Abdel Mowla MY, Amer k. Serum zinc in acne vulgaris. Int J Dermatol. 

1982 OCT; 21(8): 481-4. 
[11] Michaelsson G, Juhlin L, Vahlquist A. Effect of oral zinc and vitamin A in acne. Arch Dermatol 1977; 57: 

357-360. PMID:137693. 
[12] Dreno B, Amblard P, Sirot S, Litoux P. Low doses of zinc gluconate for inflammatory acne. Acta Derm 

Venereol 1989; 69:541-543.PMID: 2575335. 
[13] Michaelsson G, Vahlquist A, Juhlin L. Serum zinc and retinol- binding protein in acne. Br J Dermatol 

1977; 96; 283-286. PMID: 139912. 
[14] Weimar VM, Puhl SE, Smith WH, Tenbrocke JE. Zinc sulfate in acne vulgaris. Arch Dermatol. 1978 Dec, 

114(12):1776-8. 
[15] Ozuguz P, Dogruk Kacar S, Ekiz O, Takci Z, Balta I, Kalkan G. Evaluation of serum vitamins A and E and 

zinc levels according to the severity of acne vulgaris. Cutan Ocul Toxicol. 2013 Jul 5. 
[16] Javidi Z, Maleki M, Mashayekhi V, Jafari G. Serum zinc level in severe acne. Iranian Journal of 

Dematology 2007; 10(42): 316-319. 
[17] Kaymak Y, Adisen E,  Erhan M, Celik Bulent ,Gurer MA. Zinc levels in patients with acne vulgaris. J Turk 

Acad Dermatol 2007; 1(3): 71302a. 
[18] Gholam Hossein Ghafarpour, Vahid Ebrahimi, Mir Hadi Aziz Jalali. The Association of zinc Serum level 

with age, sex and disease severity in acne vulgaris patients. Journal of Isfahan Medical School 2011; 
29(173) : 3008-3015. 

[19] Michaelsson G, Juhlin L, Vahlquist A, Effects of oral zinc and vitamin A in acne. Arch Dermatol 1977; 
57:357-360. PMID:137693. 

[20] Amer M, Bahgat MR, Tosson Z, Abdel Mowla My, Amer K. Serum zinc in acne vulgaris. Int J Dermatol 
1982;21:481-484. PMID: 6217164. 

[21] Michaelsson G, Vahlquist A, Juhilin L. Serum zinc and retinol-binding protein in acne. Br J Dermatol 
1977; 96; 283-286.PMID:139912. 

[22] Igic PG, Lee E, Harper W, Roach KW. Toxic effects associated with consumption of zinc. Mayo Clin Proc 
2002; 77:713-716. PMID: 12108610. 

[23] Dreno B. Topical antibacterial therapy for acne vulgaris. Drugs 2004; 64:2389-2397.PMID:15481998. 
[24] Simth JE, Brown ED, Simith JC. The effect of zinc deficiency on the metabolism of retinol- binding 

protein in the rat. J Lab Clin Med 1974; 84:692-697. PMID: 4283791. 
[25] Sanson G, Reisner RM. Differential rats of conversion of testosterone to dihydrotestosterone in acne 

and in normal human skin, a possible pathogenic factor in acne. J Invest Dermatol 1971;26:366-372. 
PMID:4253995. 

[26] Kyung II oh, Sung Hee Kim, Si Eun Lee, Dae Hyun Lim, and Byong Kwan Son. A case of acquired 
acrodermatitis enteropathica with a normal serum zinc Level but a low level in the hair. Korean Journal 
of Pediatrics. 2007; Vol 50, No.2: 209-212. 

[27] Schachner L, Eaglastein W, Kittles C, Mertz P. Topical erythromycin and zinc therapy for ance. Jam Acad 
Dermatol 1990;22:253-260.PMID:2138176. 

[28] Cochran RJ, Tucker SB, Flannigan SA. Topical zinc therapy for acne vulgaris. Int J Dermatol 1985;24:188-
190.PMID:3158620. 


