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INTRODUCTION
Psoriasis is a chronic skin condition that is 
often associated with systemic manifestations, 
especially arthritis. An estimated 2 percent of 
U.S. adults are affected, and the prevalenceis 
about equal between men and women1. 
Psoriasis can develop at any age, but onset is 
most likely1.between 15 and 30 years of age. 
The clinical course is unpredictable2. 
Individualized and carefully monitored 
therapycan minimize morbidity and enhance 
quality of life. 
Approximately one-third of patients 
withpsoriasis have a first-degree relative with 
the condition. Research suggests a 
multifactorial mode of inheritance2-3. 
Many stressful physiologic and psychological 
events and environmental factors are 
associated with the onset and worsening of 
the condition. Direct skintrauma can trigger 
psoriasis (Koebner phenomenon). 
Streptococcal throat infection may also trigger 
the condition or exacerbateexisting psoriasis. 

Human immunodeficiency virus infection has 
not been shown totrigger psoriasis, but can 
exacerbate existing disease. As the infection 
progresses, psoriasis often worsens1. 
Smoking increases the risk of psoriasis and its 
severity 1,4.Obesity and alcohol use andabuse 
are also associated with psoriasis4,5.These 
associations may not be causative; patients 
with psoriasis may be more susceptible to 
unhealthy behaviors. 
 
Pathophysiology 
Psoriasis is an immune-mediated disease with 
genetic predisposition, but no distinct 
immunogen has been identified. The presence 
of  cytokines, dendritic cells, and T 
lymphocytes  in psoriatic lesions has prompted 
the development of biologic therapies6. 
 
Zinc 
Zinc is an essential mineral perceived by the 
public today as being of "exceptional biologic 
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and public health importance", especially 
regarding prenatal and postnatal 
development7. Zinc deficiency affects about 
two billion people in the developing world and 
is associated with many diseases8. In children 
it causes growth retardation, delayed sexual 
maturation, infection susceptibility, and 
diarrhea7. Enzymes with a zinc atom in the 
reactive center are widespread in 
biochemistry, such as alcohol dehydrogenase 
in humans9. Consumption of excess zinc can 
cause ataxia, lethargy and copper deficiency. 
 Zinc is an essential trace element for 
humans10 and other animals,11 for plants12 and 
for microorganisms13. Zinc is found in nearly 
100 specific enzymes14 (other sources15 say 
300), serves as structural ions in transcription 
factors and is stored and transferred in 
metallothioneins16. It is "typically the second 
most abundant transition metal in organisms" 
after iron and it is the only metal which 
appears in all enzyme classes12. 
In proteins, Zn ions are often coordinated to 
the amino acid side chains of aspartic acid, 
glutamic acid, cysteine and histidine. The 
theoretical and computational description of 
this zinc binding in proteins (as well as that of 
other transition metals) is difficult17. 
There are 2-4 grams of zinc18 distributed 
throughout the human body. Most zinc is in the 
brain, muscle, bones, kidney, and liver, with 
the highest concentrations in the prostate and 
parts of the eye 19. Semen is particularly rich in 
zinc, which is a key factor in prostate gland 
function and reproductive organ growth20. 
In the brain, zinc is stored in specific synaptic 
vesicles by glutamatergicneurons21 and can 
"modulate brain excitability".7 It plays a key 
role in synaptic plasticity and so in learning22. 
However, it has been called "the brain's dark 
horse"21 because it also can be a neurotoxin, 
suggesting zinc homeostasis plays a critical 
role in normal functioning of the brain and 
central nervous system.21 When in excess of 
biological requirement zinc in mitochondria 
disrupts major enzyme systems therein 
culminating in inhibition of OXPHOS and 
tricarboxylic cycle (TCA) and oxidative 
stress23. 
In the U.S., the Recommended Dietary 
Allowance (RDA) is 8 mg/day for women and 
11 mg/day for men24. Median intake in the 
U.S. around 2000 was 9 mg/day for women 
and 14 mg/day in men25. Oysters, lobster26 
and red meats, especially beef, lamb and liver 
have some of the highest concentrations of 
zinc in food20. 
Zinc supplements should only be ingested 
when there is zinc deficiency or increased zinc 
necessity (e.g. after surgeries, traumata or 

burns)27,28. Persistent intake of high doses of 
zinc can cause copper deficiency27. 
Zinc deficiency is usually due to insufficient 
dietary intake, but can be associated with 
malabsorption, acrodermatitisenteropathica, 
chronic liver disease, chronic renal disease, 
sickle cell disease, diabetes, malignancy, and 
other chronic illnesses9 Groups at risk for zinc 
deficiency include the elderly, children in 
developing countries, and those with renal 
insufficiency. 
 
Copper 
Copper is essential to all living organisms as a 
trace dietary mineral because it is a key 
constituent of the respiratory enzyme complex 
cytochrome c oxidase. In molluscs and 
crustacea copper is a constituent of the blood 
pigment hemocyanin, which is replaced by the 
iron-complexedhemoglobin in fish and other 
vertebrates. The main areas where copper is 
found in humans are liver, muscle and bone29. 
Copper compounds are used as bacteriostatic 
substances, fungicides, and wood 
preservatives. 
 Copper is an essential trace element in plants 
and animals, but not some microorganisms. 
The human body contains copper at a level of 
about 1.4 to 2.1 mg per kg of body mass30. 
Stated differently, the RDA for copper in 
normal healthy adults is quoted as 
0.97 mg/day and as 3.0 mg/day 31. Copper is 
absorbed in the gut, then transported to the 
liver bound to albumin32. After processing in 
the liver, copper is distributed to other tissues 
in a second phase. Copper transport here 
involves the protein ceruloplasmin, which 
carries the majority of copper in blood. 
Ceruloplasmin also carries copper that is 
excreted in milk, and is particularly well-
absorbed as a copper source33. Copper in the 
body normally undergoes enterohepatic 
circulation (about 5 mg a day, vs. about 1 mg 
per day absorbed in the diet and excreted from 
the body), and the body is able to excrete 
some excess copper, if needed, via bile, which 
carries some copper out of the liver that is not 
then reabsorbed by the intestine34,35. 
Because of its role in facilitating iron uptake, 
copper deficiency can produce anemia-like 
symptoms, neutropenia, bone abnormalities, 
hypopigmentation, impaired growth, increased 
incidence of infections, osteoporosis, 
hyperthyroidism, and abnormalities in glucose 
and cholesterol metabolism. Conversely, 
Wilson's disease causes an accumulation of 
copper in body tissues.Severe deficiency can 
be found by testing for low plasma or serum 
copper levels, low ceruloplasmin, and low red 
blood cell superoxide dismutase levels; these 
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are not sensitive to marginal copper status. 
The "cytochrome c oxidase activity of 
leucocytes and platelets" has been stated as 
another factor in deficiency, but the results 
have not been confirmed by replication36. 
 
Subjects and Study design 
Sixteen psoriatic  patients (10 males &6 
females) with a mean age of 36 ± 15.5 years 
had been enrolled in this study. 
 
Control Group 
The control group was comprised of twenty 
volunteers( 11 males & 9 females) with a 
mean age of 31.1±17.4 years , all are healthy 
non –psoriatic with no family history of 
psoriasis. 
 
Trace elements Analysis 
Atomic Absorption Flame – Emission 
Spectrophotometer model AA-6200 Shimadzu-
Japan was used for measurements of the 
concentration of Zn and Cu in serum of 
patients with psoriasis . 100μlof serum sample 
was diluted with de-ionized water and 
analyzed for trace elements concentrations 
(μg/g). 
 
 
Statistical Analysis 
Statistical package for social science 
(SPSS)version 14.0 for Windows program on 
thecomputer was used to compare 
thesignificance in the mean values in 
thecomparison groups. All data were given 
asmean ± standard deviation (SD). Student t-
Test was applied, p<0.05 was 
consideredstatistically significant. 
 
RESULTS 
Effect of Age 
Thirty six subjects were involved in this study. 
Group 1 :  Control group was comprised of 
twenty volunteerswith a mean ± SD of age 
31.1±17.4 years.  
Group 2 :Patient’s group represented 16 
patients with psoriasiswith a mean ± SD of age 
36 ± 15.5 years. 
There was nosignificance related to age effect 
betweenthese two groups P>0.05 . Table 1 
represents that. 
 
Effect of Mean ± SD of Zinc 
There was a highly significant decrease of 
mean serum level of Zn in G2 (0.068 ± 
0.038μg/g  p value <0.0001) compared with 
mean serum level of it in G1 (1.036 ± 
0.16μg/g). Table 2 represents that. 
 
 

Effect of Mean ± SD of Copper 
There was a highly significant decrease of 
mean serum level of Cu in G2 (0.036 ± 0.019 
μg/g  p value<0.0001) compared with mean 
serum level of it in G1 (1.042 ± 0.20 μg/g). 
Table 2 represents that. 
 
DISCUSSION 
Psoriasis is a common chronic inflammatory 
skin disease characterized by a marked 
increase in keratinocyte proliferation and 
abnormal differentiation, prominent alterations 
in dermal capillary vasculature and the 
presence of dermal and epidermal 
mononuclear leukocytes and neutrophils37,38. 
A complex interaction between the innate 
immunity, adaptive immunity and a skin barrier 
defect is likely to explain the possible 
pathogenesis of psoriasis, though the 
response of the disease to biological response 
modifiers points primarily towards the role of 
adaptive immunity incausation39.Oxidative 
stress has been widely implicated in the 
pathogenesis of psoriasis. It has been 
suggested that generation of reactive oxygen 
species (ROS) from neutrophils, keratinocytes, 
and fibroblasts can contribute to neutrophil 
activation, which plays an important role in the 
psoriatic process40,41,42.Superoxide dismutase 
is an important antioxidant enzyme in the 
body, which plays an essential role in limiting 
the harmful effects of ROS, which are reported 
to have a role in causation of psoriasis. Zinc 
and copper are an integral part of as many as 
40 metalloenzymes, including alkaline 
phosphatase and superoxide dismutase, and 
changes in their serum levels may reflect in 
changes in the activity of these enzymes. 
In this case control study we were measured 
the levels of zinc and copper in serum of Iraqi 
patients with psoriasis . There was a highly 
significant decrease of zn.Researchers have 
noted that psoriatic lesions retain a high 
content of zinc compared with uninvolved skin 
suggesting an imbalance in zinc distribution 
between serum and psoriatic lesions. 
Exfoliation of large quantities of skin can thus 
decrease the serum levels of zinc43. This has 
been reflected in some studies showing 
decreased levels of zinc in patients with 
severe psoriasis43,44. 
Copper, another important trace metal, in our 
study we showed a highly significant 
decreased of its level in serum of Iraqi patients 
with psoriasis this may be suggest that the 
serum copper findings in psoriasis merely 
represent a non-specific response to an 
inflammatory process, or whether they might 
be associated with quantitative or qualitative 
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abnormalities in tissue copper45.Our study is 
consisted with this suggestion. 
 
 
CONCLUSIONS 

1. Psoriatic lesions retain a high content 
of zinc compared with uninvolved skin 
suggesting an imbalance in zinc 
distribution between serum and 
psoriatic lesions, exfoliation of large 

quantities of skin can thus decrease 
the serum levels of zinc. 

2. The serum copper findings in psoriasis 
merely represent a non-specific 
response to an inflammatory process, 
or whether they might be associated 
with quantitative or qualitative 
abnormalities in tissue copper. 

3. There is a possibility that abnormal 
metabolism of both zinc & copper may 
also exist in psoriasis. 

 
 

 
Table 1: Groups with Mean ± SD 

of Age in years 
Groups Number Mean ± SD P value 
Control 20 31.1±17.4 P > 0.05 
Group 2 16 36 ± 15.5 P > 0.05 

 
 
 
 
 

Table 2: Mean ± SD of Zinc & Copper 
Parameters Group 1 (n= 20) Group 2 (n= 16) P value 

Zinc 1.036 ± 0.16μg/g 0.068 ± 0.038μg/g P <0.0001 
Copper 1.042 ± 0.20 μg/g 0.036 ± 0.019 μg/g P <0.0001 

 
 
 
 
 
 

 
Fig. 1: Mean value of zinc in control group G1 and patients group G2 .  

Statistically significant decrease P value < 0,0001 
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Fig. 2: Mean value of copper in control group G1 and patients group G2 .  

Statistically significant decrease P value < 0,0001 
 

REFERENCES 
1. Gudjonsson JE and Elder JT. 

Psoriasis: epidemiology. ClinDermatol. 
2007;25(6):535-546. 

2. Langley RG, Krueger GG and Griffiths 
CE. Psoriasis: epidemiology, clinical 
features, and quality of life. Ann 
Rheum Dis. 2005;64(suppl 2):ii18-ii23. 

3. Capon F, Trembath RC and Barker 
JN. An update on the genetics of 
psoriasis. DermatolClin. 
2004;22(4):339-347. 

4. Menter A, Gottlieb A and Feldman SR. 
Guidelines of care for the man-
agement of psoriasis and psoriatic 
arthritis: Section 1. Overview of pso-
riasis and guidelines of care for the 
treatment of psoriasis with biologics. J 
Am Acad Dermatol. 2008;58(5):826-
850. 

5. Kimball AB, Gladman D and Gelfand 
JM. National Psoriasis Foundation 
clinical consensus on psoriasis 
comorbidities and recommendations 
for screening. J Am AcadDermatol. 
2008;58(6):1031-1042. 

6. Griffiths CE and Barker JN. 
Pathogenesis and clinical features of 
psoriasis. Lancet. 
2007;370(9583):263-271. 

7. Hambidge KM and Krebs F.  "Zinc 
deficiency: a special challenge". J 
Nutr. 2007;137(4): 1101–5. 

8. Prasad AS.  "Zinc deficiency : Has 
been known of for 40 years but 
ignored by global health 
organisations". British Medical 
Journal. 2003;326(7386):409–10. 

9. Maret and Wolfgang. "Chapter 14 Zinc 
and the Zinc Proteome". In Banci, 

Lucia. Metallomics and the Cell. Metal 
Ions in Life Sciences 12. Springer. 
2013. 

10. Maret and Wolfgang. "Chapter 12. 
Zinc and Human Disease". In Astrid 
Sigel; Helmut Sigel; Roland K. O. 
Sigel. Interrelations between Essential 
Metal Ions and Human Diseases. 
Metal Ions in Life Sciences 13. 
Springer. 2013;389–414. 

11. Prasad AS. "Zinc in Human Health: 
Effect of Zinc on Immune Cells". Mol 
Med. 208;14(5–6): 353–7. 

12. Broadley MR, White PJ, Hammond 
JP, Zelko I and Lux A. "Zinc in plants". 
New Phytologist 2007;173(4):677–
702. 

13. Zinc's role in microorganisms is 
particularly reviewed in: Sugarman B. 
"Zinc and infection". Review of 
Infectious Diseases. 1983;5(1):137–
47. 

14. NRC. 2000;443. 
15. Plum, Laura, Rink, Lothar and Haase, 

Hajo. "The Essential Toxin: Impact of 
Zinc on Human Health". Int J Environ 
Res Public Health. 2010;7(4):1342–
1365. 

16. Cotton. 1999;625-629. 
17. Brandt Erik G, Hellgren Mikko, Brinck 

Tore, Bergman Tomas and Edholm 
Olle. "Molecular dynamics study of 
zinc binding to cysteines in a peptide 
mimic of the alcohol dehydrogenase 
structural zinc site". Phys Chem Chem 
Phys. 2009;11(6):975–83. Bibcode: 
2009;PCCP...11..975B 

18. Rink L and Gabriel P. "Zinc and the 
immune system". ProcNutrSoc. 
2000;59(4):541–52. 



IJRPC 2016, 6(1), 9-14                          Najat Sadeq Hasan et al.                        ISSN: 22312781 
 

14 

19. Wapnir and Raul A. Protein Nutrition 
and Mineral Absorption. Boca Raton, 
Florida: CRC Press. 1990. 

20. Berdanier, Carolyn D, Dwyer, Johanna 
T, Feldman and Elaine B. Handbook 
of Nutrition and Food. Boca Raton, 
Florida: CRC Press. 2007. 

21. Bitanihirwe BK and Cunningham MG. 
"Zinc: The brain's dark horse". 
Synapse. 2009;63(11): 1029–49. 

22. Nakashima AS and Dyck RH. "Zinc 
and cortical plasticity". Brain Res Rev. 
2009;59(2):347–73. 

23. Sharaf, Mahmoud S, van den Heuvel, 
Michael R, Stevens, Don, Kamunde 
and Collins  "Zinc and calcium 
modulate mitochondrial redox state 
and morphofunctional integrity". Free 
Radical Biology and Medicine. 
2015;84:142–153. 

24. Connie W Bales and Christine Seel 
Ritchie. Handbook of Clinical Nutrition 
and Aging. Springer. 2009;151. 

25. NRC. 2000;442. 
26. "National Agricultural Library". 

Nal.usda.gov. Retrieved November 
13, 2011. 

27. Colin Tidy (March 22, 2010). [Zinc 
Supplements "Patient.co.uk"]  

28. Burgerstein Zinktabletten 15 mg 
"Arzneimittel-Kompendium der 
Schweiz"] Check |url= scheme (help) 
(in German). September 7, 2009. 

29. Johnson MD and Larry E.  "Copper". 
Merck Manual Home Health 
Handbook. Merck Sharp & Dohme 
Corp., a subsidiary of Merck & Co., 
Inc. Retrieved 7 April 2013. 2008. 

30. "Amount of copper in the normal 
human body, and other nutritional 
copper facts". Retrieved 3 April 2009. 

31. Copper. In: Recommended Dietary 
Allowances. Washington, D.C.: 
National Research Council, Food 
Nutrition Board, NRC/NAS. 1980. 
pp. 151–154. 

32. Adelstein SJ and Vallee BL. "Copper 
metabolism in man". New England 
Journal of Medicine 
1961;265(18):892–897. 

33. Linder MC, Wooten L, Cerveza P, 
Cotton S, Shulze R and Lomeli N. 
"Copper transport". The American 
Journal of Clinical Nutrition. 
1998;67(5): 965S–971S. 

34. Frieden E and Hsieh HS. 
"Ceruloplasmin: The copper transport 
protein with essential oxidase activity". 
Advances in enzymology and related 
areas of molecular biology. Advances 

in Enzymology - and Related Areas of 
Molecular Biology. 1976;44:187–236. 

35. Percival SS and Harris ED. "Copper 
transport from ceruloplasmin: 
Characterization of the cellular uptake 
mechanism". American Journal of 
Physiology – Cell Physiology. 
1990;258(1):C140–6. 

36. Bonham, Maxine, O'Connor, 
Jacqueline M, Hannigan, Bernadette 
M and Strain JJ. "The immune system 
as a physiological indicator of 
marginal copper status". British 
Journal of Nutrition. 2002;87(5):393–
403. 

37. Ortonne JP. Recent developments in 
the understanding of the pathogenesis 
of psoriasis. Br J 
Dermatol.1999;140(Suppl 54):1–7.  

38. Miyachi Y and Niwa Y. Effects of 
psoriatic sera on the generation of 
oxygen intermediates by normal 
polymorphonuclear leucocytes. Arch 
Dermatol Res. 1983;275:23–6.  

39. Mahajan R and Handa S. 
Pathophysiology of psoriasis. Indian J 
Dermatol Venereol 
Leprol. 2013;79(Suppl 7):S1–9. 

40. Turner CP, Toye AM and Jones OT. 
Keratinocyte superoxide 
generation. Free RadicBiol 
Med.1998;24:401–7.  

41. Raynaud F, Evain-Brion D, Gerbaud 
P, Marciano D, Gorin I and Liapi C. 
Oxidative modulation of cyclic AMP-
dependent protein kinase in human 
fibroblasts: Possible role in 
psoriasis. Free Radic Biol 
Med.1997;22:623–32.  

42. Popov I and Lewin G. A deficient 
function of the antioxidative system of 
the organism as an aetiopathogenetic 
factor in psoriasis. Med 
Hypotheses. 1991;35:229–36.  

43. McMillan EM and Rowe D. Plasma 
zinc in psoriasis: Relation to surface 
area involvement. Br J 
Dermatol.1983;108:301–5.  

44. Nigam PK. Serum zinc and copper 
levels and Cu: Zn ratio in 
psoriasis. Indian J 
DermatolVenereolLeprol. 2005;71:205
–6.  

45. Lipkin G, Herrmann FJ and Mandol L. 
Studies on serum copper: I. Serum 
copper levels in patients with 
psoriasis. J Invest Derm. 1962;39:543. 


