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Abstract— Introduction: Background As co-factors of metalloenzymes, zinc (Zn) and copper (Cu) have a significant impact 

on practically every metabolic process that occurs in bodily organs, including the metabolism of the skin. 

 

OBJECTIVE: This study looked at the levels of zinc and copper in people with alopecia areata. 

 

METHODS Using atomic absorption spectrometry, we examined the zinc and copper levels in the serum of 150 alopecia 

areata patients and 150 healthy people. We also looked into the relevance of the difference in serum levels of the two metals. 

 

RESULTS When compared to healthy controls, alopecia areata patients had considerably reduced serum zinc levels. In 

comparison to healthy controls, alopecia areata patients had somewhat lower serum copper levels. Cu and Zn values were 

marginally less in alopecia areata patients than in unaffected controls. Their variations, however, were highly statistically 

significant. 

 

CONCLUSION 

We suggest that serum Cu & Zn assay should be included in the chemical assessment of patients with alopecia areata. 

 

 

Index Terms—Copper, Zinc, Fully automated Analyzer, Alopecia Areata , p-value (key words) 

________________________________________________________________________________________________________ 

I. INTRODUCTION (HEADING 1) 

Alopecia refers to any form of hair loss, thinning, or baldness in any area of the body with hair. Hair loss is a natural part of the 

hair-growth cycle. It is not a life-threatening illness, but for the majority of people, it has psychological impacts. 

The two types of alopecia are localized and diffuse 22. There are two types of focal alopecia: those that leave scars and those that 

don't. Alopecia areata is an example of hair loss that doesn't leave scars. The loss of hair might appear as a single oval patch or as 

several patches. Scarring alopecia is an uncommon condition that is typically brought on by discoid lupus erythematosus. The three 

types of diffuse alopecia are telogen effluvium, female pattern, and male pattern2. Androgenic alopecia, which affects both men and 

women, results from an abnormal metabolism of androgen.3 

Hair density loss and thinning over the crown and frontal areas are characteristics of female pattern alopecia. 4. Trace 

elements play significant functional roles in hair follicles and are necessary cofactors for numerous enzymes. The trace elements 

like as zinc (Zn2+) and copper (Cu2+) have a significantly important role in the growth and development of hair5 and they perform 

various catalytic, structural, and regulatory roles of human body.18 

An vital trace element with numerous functions in human nutrition is zinc (Zn2+). Zn2+ aids in hair follicle healing and 

is necessary for functional hair follicle activity. It keeps the oil-secreting glands that are connected to the hair follicles, which retain 

sebum and stop hair from drying out7,8. In fact, a Zn2+ deficit causes the protein structure of the hair follicle to deteriorate. This 

follicle weakening results in hair loss and shedding. Zn2+ deficiency affects the creation of DNA and RNA, which is necessary for 

regular hair follicle cell division and the developmental stage of hair growth 9. 

Numerous biological and physiological processes involve copper (Cu2+). Copper expands hair follicles and results in 

thicker hair. Additionally, Cu2+ inhibits the 5-Alpha Reductase enzyme, which is crucial for turning testosterone into 

dihydrotestosterone (DHT). DHT is produced in excess when Cu2+ is deficient. Male pattern alopecia is primarily caused by 

dihydrotestosterone 10,11. At the molecular level, trace elements are active at any very low concentration. 

Thus, a trace element shortage of a modest amount may result in alopecia. Serum Zn2+ and Cu2+ levels in patients with 

hair loss were studied by many researchers and organizations from various nations. Since there aren't many published studies on 

this subject in India, it's unclear how serious this problem is among the populace there. The goal of the current study is to evaluate 

serum Zn2+ and Cu2+ levels and determine whether they are correlated with alopecia. 25 

 

Materials & Methods:  

Between November 2019 and November 2020, the Department of Dermatology in Bhopal, India, worked with 

Biochemistry, LN Medical College and Research Center, and JK Hospital to perform this observational study. The LNCT 

University's Research Review and Ethical Committee gave the protocol their okay. The study comprised 150 participants with both 

localised and diffuse hair loss, ranging in age from 18 to 45 years, and 150 age-matched healthy participants served as the control 

group. Patients were chosen from the dermatology department in cooperation with the biochemistry department, LN Medical 

College and Research Center, and JK Hospital, Bhopal. Patients with active Alopecia as well as those with chronic illnesses were 

not allowed to be chosen as subjects. 

Following subject selection, each participant received a thorough explanation of the study's nature, purpose, and 

advantages before providing their written consent. A thorough family and medical history was taken before testing the blood 
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pressure. The subjects were anthropometrically measured. A data schedule contained all the information. 5ml of venous blood were 

drawn from the ante-cubital vein using a disposable 10cc test tube under aseptic conditions. The blood was then allowed to clot for 

30 minutes in the tilted position before being centrifuged for 15 minutes at a speed of 3000 rpm. The separated supernatant serum 

was then aliquoted, collected in a labelled Eppendorf tube, and kept at -20°C until analysis. Using a fully automated analyzer, the 

levels of serum zinc and copper were estimated. 

Statistics used: 

The statistical package SPSS (Statistical Package for Social Sciences) Version 20 was used to conduct the statistical 

analysis. The mean and standard deviation (mean and SD) were used to represent the results. Both the Chi-square test and the 

unpaired Student's t test were conducted as necessary. 

Results: 

II. A total of 300(150 cases of AA +150 controls were included Copper with mean+ SD are given in the Table no.1. The two 

groups were comparable (P<0.0001), (P<0.0001). 

 

III. Copper levels in controls is 122.75+22.64 µg/dl  

IV. Copper levels in AA is 36.65 ± 15.00 µg/dl   

V. The difference in the values Serum Copper parameter in respect of these groups was highly statistically significant 

(P<0.0001*) 

  

PARAMETERS 

  

CONTROLS 

  

ALOPECIA AREATA 

PATIENTS  

  MEAN + SD MEAN + SD 

Copper(µg/dl) 122.75 + 22.64 36.65 + 15.00 

Zinc(µg/dl) 108.66 + 26.31 31.007 + 12.745 
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                   Table-2: This table shows the Critical Value, T-value and P-Value 

 

DISCUSSION 

In the current study, alopecia patients' mean blood zinc and copper levels were lower than those of controls. Again, alopecia 

patients' blood Zn2+ and Cu2+ levels were found to be considerably lower than those of controls' male and female counterparts. 

Similar outcomes may be seen in 6, 7, and 10. Zn2+ and Cu2+ levels in a group of healthy people are reported to be 108.66 + 26.31 

and 122.75 + 22.64 µg/dl respectively. However, in this study, Zn2+ and Cu2+ concentrations were lower in alopecia, with 

respective values of 31.007 + 12.745 and 36.65 + 15.00 µg/dl, which are attributable to dietary deficiencies and environmental 

pollution. 

According to a literature study, zinc functions as a coenzyme during the four cell cycle phases of G1, S, G2, and mitosis. 

RNA and protein synthesis take place in the G1 stage, and cell size rises. In the S stage, DNA is created. Cell division and nuclear 

division both take place at the G2 stage of mitosis. Zinc serves as a cofactor in each of these metabolic processes. Due to zinc 

deficiency, hair follicle cell division is arrested, which results in hair loss, as DNA and RNA are required for hair follicle cell 

division and optimum hair development during the anagen stage of the hair growth cycle. 

Due to excessive DHT production and suppression of dermal fibroblast growth, copper ion deficiency causes hair loss. 

The 5-alpha reductase enzyme converts testosterone into DHT. Strong inhibitors of this 5-alpha reductase enzyme, copper ions 

prevent the production of DHT. DHT is produced in excess in copper ion shortage and binds to androgen receptors on hair follicles 

to create a hormone receptor complex. The anagen and telogen phases of the follicle are gradually lengthened and the androgen 

dependent gene transcription is promoted by this complex. The end effect is a reduction in the size of the hair follicle during the 

anagen phase, which causes the hair to thin down as it grows. Vascular endothelial growth factor is produced by dermal fibroblasts 

(VEGF). 

This cutaneous fibroblast is stimulated by copper ions, which helps new capillary development. This multiplication does 

not happen when there is a copper shortage. As a result, the development of hair follicles and reduced blood flow result in 

insufficient hair production. 3,11, 12 

 

Conclusion: 

According to the study's findings, alopecia may be linked to reduced blood zinc and copper levels regardless of gender. 

These minerals may be involved in the pathophysiology of AA based on their roles in anti-oxidant defence and nucleotide synthesis. 

There are currently few research on serum levels and supplementation in AA patients, therefore it is impossible to draw any 

conclusions about their function in the onset, progression, and management of AA. 

Therefore, assessment of serum Zn2+ and Cu2+ levels may be useful for effective alopecia care. 
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