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IntrOductIOn
Psoriasis is a dermatological disorder affecting 0.1 to 3% of general 
population. Psoriasis is a common chronic, inflammatory and 
proliferative disease of skin. Most characteristic skin lesions are 
red, scaly sharply demarcated, indurated plaques [1,2]. Living with 
psoriasis may have psychological consequences for both patients 
and their families. Psychological problems can arise from the 
fillings of the patient about body appearance, social rejection, guilt, 
embarrassment, emptiness, sexual problems, professional inability 
[3].  

The exact etiological factor for psoriasis is yet not clearly known 
but genetical factor, trauma, skin infection, drugs, emotional stress, 
alcohol and smoking etc greatly influences the clinical development 
of psoriasis [1]. The skin is potential target organ for oxidative 
injury because it continuously exposed to visible and ultraviolet 
irradiations and high oxygen concentration. The skin is also major 
organ for the entry of many airborne environmental pollutants; 
some of them are free radical generating agents [4]. Since last one 
decade, the researchers have intensely focused on and proposed 
the involvement of oxidative stress in psoriasis. This research work 
was aimed to evaluate the oxidative stress in psoriasis patients by 
measuring serum malondialdehyde (MDA), vitamin E and erythrocyte 
catalase (CAT) activity. 

MAterIAls And MethOds
The psoriasis patients visited Department of Skin and V.D., Raichur 
Institute of Medical Sciences, Teaching Hospital Raichur were 
studied in the presented research work. The study comprise 90 (30 
from each mild, moderate and severe psoriasis) clinical diagnosed 
psoriasis patients and 90 age and sex matched healthy control 
subjects. The patients of age group 20 to 60 years and without 
any drug therapy for preceding two months were selected for the 
study. The subjects with present or past history of any disease 
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ABstrAct
Background: Psoriasis is a common skin disease which is 
characterized by increased epidermal proliferation and dermal 
inflammation affecting 0.1-3% of general population. Most of the 
psoriasis patients are young or middle aged adults, although no 
age exempted. The oxidative stress develops due to imbalance 
in oxidants and antioxidants, which was proposed to have role 
in psoriasis. 

Aims and Objectives: The presented research work was 
planned to evaluate oxidative stress by measuring serum 
malondialdehyde (MDA) as oxidant and serum vitamin E, 
erythrocyte catalase (CAT) activity as antioxidants in psoriasis 
patients. 

Materials and Methods: Total 90 clinically diagnosed psoriasis 
patients of age group of 20 to 60 years and without any drug 
therapy for preceding two months and 90 matched healthy 

controls were included in the presented study. The severity 
of psoriasis was determined by PASI score. The fasting blood 
sample collected and accessed for serum MDA, serum vitamin 
E and erythrocyte catalase activity.

results: The study results were compiled and statistical 
analysis was done using students t-test. Our results showed 
significantly increased levels of serum MDA (p<0.001) and 
significantly decreased serum vitamin E (p<0.001) as well as 
erythrocyte catalase activity (p<0.001) in psoriasis patients as 
compared to controls. 

conclusion: The presented study concluded the oxidative 
stress in psoriasis, indicated by increased serum MDA and 
decreased Vitamin E, erythrocyte catalase activity. Our study 
also supports the possibility of involvement of oxidative stress 
in pathogenesis of psoriasis. 
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like atherosclerosis, coronary heart disease, diabetes mellitus etc. 
that may affect the oxidative stress were excluded from study. This 
research project was approved by institutional ethical committee. 
The volunteers and the psoriasis patients were properly informed 
about the project and included in the research work after their 
consent.

The disease, psoriasis was diagnosed by clinical signs and symptoms 
as Auspitz sign, erythema, itching, thickening and scaling of the 
skin. Histopathological examination was done whenever needed to 
confirm the psoriasis. Psoriasis Area and Severity Index (PASI) score 
[5] was used to determine the severity and patients were grouped 
as mild, moderate and severe psoriasis.

Under all aseptic precautions 5 ml fasting blood sample was 
collected from psoriasis patients as well as normal healthy controls. 
The collected sample was divided by transferring 1.5 ml to EDTA 
bulb and 3.5 ml to plain bulb. The serum was separated after clot 
retraction in plain bulb.  This serum sample was used for analysis 
of MDA [6]. The Lipoproteins in serum sample were precipitated 
by addition of 20 mg% TCA. Then serum was heated in boiling 
waterbath with Thiobarbituric Acid (TBA) in sodium sulfate to form 
the chromogen. The resulting chromogen was extracted in butanol 
and the absorbance of the organic phase was measured at 530 nm 
wavelength. The concentration of serum lipid peroxide (MDA) was 
determined by using the graph of standers prepared using 1,1,3,3 
tetra ethoxy propane. 

The serum vitamin E concentration was determined as antioxidant 
[7]. Serum vitamin-E was measured by its power of reducing ferric 
ions of ferric chloride to ferrous ions which in turn form a red complex 
with  α-α dipyridyl. 

The EDTA sample was used to determine the activity of erythrocyte 
catalase, an enzyme antioxidant [8]. In the ultra violate range 
hydrogen peroxide (H2O2) shows a continual increase in absorbance 
with decreasing wavelength. The decomposition of hydrogen 
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paramete Controls
(group i)

psoriasis patients (total 90)

mild
(group ii)

moderate
(group iii)

Severe
(group iV)

Number of 
subjects 

90 30 30 30

PASI Score --- 21.90± 5.32 50.03 ± 7.46 76.50 ± 8.15

Serum MDA 
(µmol/Lit)

2.51 ± 0.16 3.14 ± 0.24
*

3.98 ± 0.28
*    †

5.92 ± 0.17
*    †    ‡

Serum Vitamin 
E (Mg/Lit)

10.64 ± 0.22 9.87 ± 0.16
*

9.12 ± 0.15
*    †

8.28 ± 0.12
*    †    ‡

Erythrocyte 
Catalase 
Activity (k/gm 
of Hb)

311.49 ± 5.62 294.62 ± 4.07
*

272.38 ± 3.77
*    †

237.46 ± 3.97
*    †    ‡

[table/Fig-1]: Showing PASI score and values off Serum MDA, Vitamin E and 
erythrocyte catalase activity of normal healthy controls and psoriasis patients
Values are expressed as mean ± SD
(for erythrocyte catalase activity, k is the rate constant of first order reaction) 
* p<0.001 as compared to group 1
† p< 0.001 as compared to group II
‡ p< 0.001 as compared to group III

peroxide was followed directly by decrease in extinction at 285 
nm. The difference in extinction per unit time was a measure of the 
catalase activity.

The results were compiled and statistical analysis was done by 
using students t-test.    

results
The [Table/Fig-1] depicts the distributions of psoriasis patients 
according to severity, levels of serum MDA and vitamin E as well as 
erythrocyte catalase activity of normal healthy controls and psoriasis 
patients.

Results of presented study showed that the values of serum MDA 
were significantly higher (p<0.001) in all psoriasis patients than 
normal healthy controls. It was further found that the concentrations 
of serum MDA were increased with severity of the psoriasis. The 
values of MDA were significantly higher in, moderate psoriasis 
patients than mild psoriasis patients (p<0.001) as well as severe 
psoriasis patients than moderate psoriasis patients (p<0.001) 
respectively. 

The serum vitamin E and erythrocyte catalase activity was found 
to be significantly decreased (p<0.001) in all psoriasis patients as 
compared to normal healthy controls.      

The serum levels of vitamin E were decreased significantly in; 
moderate psoriasis patient than mild psoriasis patients (p<0.001) 
and also sever psoriasis patients than moderate psoriasis patients 
(p<0.001) respectively.

Similarly, the erythrocyte catalase activity was found to be 
significantly low in; moderate psoriasis patients than mild psoriasis 
patients (p<0.001) and severe psoriasis patients than moderate 
psoriasis patients (p<0.001) respectively.

dIscussIOn
The psoriasis is recurrent inflammatory skin disease, characterized 
by marked increase in karatinocyte proliferation as well as abnormal 
differentiation [1,2]. The intensified interest in this research area 
speculated relationship between oxidative stress in development or 
exacerbation of the psoriasis.

The results of earlier studies indicated significant increase in serum 
levels of MDA [9-12] as well as positive correlation between increased 
serum MDA level and the severity of psoriasis [13-14]. There were 
few studies showing non significantly increase or unchanged levels 
of MDA in the serum of psoriasis patients [15-16].

Numerous studies found significantly decreased levels of serum 
Vitamin E [15-17] and erythrocyte catalase activity [18-21] in 
psoriasis patients. Whereas some research work did not found any 

significant change in the levels of antioxidants like serum vitamin E 
[16-22] and erythrocyte catalase activity [23] in psoriasis patients. 

The presented study showed the significantly increased oxidants 
(serum MDA) and significantly decreased antioxidants (serum vitamin 
E and erythrocyte catalase activity) levels in psoriasis patients. 

Increased lipid peroxidation is indicated by increased concentration 
of Malondialdehyde (MDA) [24]. In very early phase of developing 
psoriasis lesions, macrophages were seen within the epidermis 
followed by lymphocytes. During subsequent development 
neutrophils began to appear between the upper layers forming 
pockets (Micro-abscesses). Neutrophil migration into the epidermis 
was most pronounced in active disease and occurred in a rhythmic 
pattern [25].

The infiltrated and activated leukocytes might lead to release ROS 
via processes like respiratory bust. Polymorphoneuclear (PMN) 
leukocytes have the potential to damage surrounding tissue by 
releasing superoxide anion radical produced via NADPH oxidase/
myeloperoxidase which further give rise to other activated oxygen 
species which all together were known to induce lipid peroxidation. 
ROS in turn also stimulates PMN recruitment by increasing PMN 
adhesion to endothelium [26].

The increased generation of ROS, by increased infiltration and 
activation of PMNs might target cellular polyunsaturated fatty 
acids for lipid peroxidation, which might indicate by the increased 
concentration of MDA in serum of psoriasis patients.

The oxidative stress develops due to increased oxidants and/or 
decreased antioxidants. During oxidative stress there can be the 
overload of superoxide radicals in the psoriasis. This over formation 
of the superoxide radical was proposed to inhibit the activity of 
catalase [27]. This may be one of the reasons for our results of 
decreased CAT activity. The histological studies of epidermis of 
psoriasis patients revealed that polymorphonuclear leukocytes get 
infiltrated in it. These polymorphonuclear leukocytes might releasing 
cytokines like TNF alpha and interleukins in the surrounding tissues, 
for which ROS are known to be the mediators of their action [4]. 
This in turn might trigger the inflammatory reactions that are the 
basis of psoriasis. 

Also, the oxidative stress might be responsible for activation of 
phospholipase A2 and production of mediators from arachidonate, 
increased gene expression, deactivation of adenylate cyclase 
and activation of guanylate cyclase leading to decrease in cAMP/
cGMP ratio. These effects of oxidative stress all together might be 
responsible for epidermal proliferation [20,28-30]. 

It was also proposed that the drugs used to treat psoriasis might 
act as antioxidants and decreasing oxidative stress. Nitric oxide 
was increased in the serum of psoriatic patients and considered 
as factor for pathogenesis of psoriasis. It was observed that the 
level of NO was decreased during the treatment of psoriasis 
by betamethasone (topical) [31]. It was also found that topical 
application of α-tocopherol reduces the content of lipid peroxidation 
product in human skin [32]. 

Psoriasis risk was significantly decreased by intake carrots, 
tomatoes and fresh fruit. The consumption of vegetable and fruits 
may be beneficial in psoriasis due to their high content of various 
antioxidants such as carotenoids, flavonoids and vitamin C [33].

cOnclusIOn
The presented study concluded the oxidative stress in  psoriasis, 
indicated by increased serum MDA and decreased Vitamin E, 
erythrocyte catalase activity. Our study also supports the possibility 
of involvement of oxidative stress in pathogenesis of psoriasis. 

reFerences
[1]  McGrath JA, Eady RA, Pope FM. Anatomy and organization of human skin. In: 

Burns T, Breathnach T, Cox N, Griffiths C (Eds). Rook’s Textbook of Dermatology. 



Vijaykumar M. Pujari  et al., The Serum Levels of Malondialdehyde, Vitamin E and Erythrocyte Catalase Activity in Psoriasis Patients www.jcdr.net

Journal of Clinical and Diagnostic Research. 2014 Nov, Vol-8(11): CC14-CC161616

Volume 1, (7th ed.). Oxford United Kingdom: Blackwell Publishing; 2004; pp. 3.1-
3.84.

[2]  Khopkar U. Skin diseases and sexually transmitted infections. (5th ed.). Mumbai: 
Bhalani Publisher (Book Depot); 2005.

[3]  Richards HL, Fortune DG, Chong SL. Divergent beliefs about psoriasis are 
associated with increased psychological. J Invest Dermatology. 1994; 130: 199-
203.

[4]  Jurgen Fuchs, Zollner TM. Redox modulated pathways in inflammatory skin 
diseases. Free Radical Biol & Medicine. 2001; 30 (4): 337-53.

[5]  Louden B Asher, Daniel J Pearce, Wei Lang, Steven R Feldman. A simplified 
psoriasis area severity index (SPASI) for rating psoriasis severity in clinical 
patients. Dermatology Online Journal.  2004; 10(2): 7.

[6]  Kei Satoh. Serum lipid peroxide in cerebrovascular disorders determined by a 
new colorimetric method. Clinica Chemica Acta. 1978; 90: 37-43.

[7]  Baker and Frank. Determination of serum tocopherol. In: Gowenlock AH, 
McMurray JR, Mclauchlan DM (Eds), Varley’s Practical Clinical Biochemistry (6th 
ed.). New Delhi: CBS Publishers and Distributors. 2006; pp. 902-03.

[8]  Aebi H, Baggiolini M. Observations in two Swiss families with acatalasia II. 
Enzymol Biol Clin. 1964; 4:121-51.

[9]  Ghosh A, Mukhopadhyay S, Kar M. Role of free reactive iron in psoriasis. Indian 
Journal of Dermatol Venerol Leprol. 2008; 78(3):277-78.

[10]  Trunina TI. The lipid peroxidation status of psoriasis patients. Lik Sprava. 1998; 
3:105-07.

[11]  Wozniak A, Drewa Ewa KG, Rafat C, Franciszka PD, Celesstyna MK, Malgorzata 
R, et al. Oxidant-antioxidant balance in patients with psoriasis. Med Sci Monit. 
2007; 13(1):CR30-33.

[12]  Gupta M, Chari S, Borkar M, Chandankhede M. Dyslipidemia and oxidative 
stress in patients of psoriasis. Biomedical Research. 2011; 22 (2): 221-24.

[13]  Rocha P, Silva AS , Rebelo I, Figneredo A, Quintanilhas A, Teixeira F. Erythrocyte 
damage in mild and severe psoriasis. British J of Dermatol. 2004; 150; 232-44.

[14]  Rocha P, Silva AS Rebelo, Figuniredo A, Quinitanilha A, Texeira F. The Inflammatory 
response in mild and in severe psoriasis. British J of Dermatol. 2004; 150(5): 
917-28.

[15]  Toker A, Kadim, Yildirim AK, Aksoy H, Akcay F. Serum lipid profile paraoxonase 
and arylesterase activity in psoriasis. Cell Biochem Funct. 2009; 27(3):176-80.

[16]  Kokcam I, Naziroglu M. Antioxidants and lipid peroxidation status in the blood of 
patients with psoriasis. Clinica Chimica Acta. 1999; 289: 23-31.

[17]   Shreekantha, Manjunatha Gouda BK, Avinash SS, Amareshwara M, Sudhakar, 
Vinodchandran. Antioxidant vitamins, calcium and phosphorous levels in psoriasis. 
International Journal of Pharma and Bio Sciences. 2010;1(4): B208-11.

[18]  Drewa G, Gwiezdzinski Z. Acidphosphatase, Arylsulfatase and cathepsin D 
activity in patients with psoriasis vulgaris before and after treatment . Med Sci 
Monit. 1999; 5(4):656-62.

[19]  Gornicki A, Gutsze A. Erythrocyte membrane fluidity changes in psoriasis: an 
EPR study. J Dermatological Sciences. 2001;27:27-30.

[20]  Baz K, Burak MY, Cimen AK, Ayca CY, Gulcin E, Guliz I, Hale A, Ugur A. 
Oxidant/antioxidant status in patients with psoriasis. Yonsei Medical Journal. 
2003;44(6):987- 90.

[21]  Vanizor K, Orem A, Gulsersn C, Yandi YE, Calapoglu M. Evaluation of the 
atherogenic tendency of lipid and lipoprotein content and their relationship with 
oxidant-antioxidant state in patients with psoriasis. Clinica Chimica Acta. 2003; 
328:71-82.

[22]  Azzini M, Girelli D. Fatty acid and micronutrients in psoriatic arthritis. The J of 
Rheumatol. 1995;22(1):103-08.

[23]  Therond P, Gerbaud P. Antioxidant enzymes in psoriatic fibroblasts and 
erythrocytes. J Investigative Dermatol. 1996; 106(6):1325-28.

[24]  Gutteridge JMC. Lipid peroxidation and antioxidants as markers of tissue 
damage. Clin Chem. 1995;41: 1819-28.

[25]  Christophers E. The immunopathology of psoriasis. Int Arch Allergy Immunol. 
1996; 110: 199-206.

[26]  Fuchs J, Huflejt M. Acute effects of near ultraviolet and visible light on the 
coetaneous antioxidant defense system. Photochem Photobiol.   1989; 50: 739-
44.

[27]  Hajime I, Hirotaka A. Decreased Cu,Zn-sueroxide dismutase activity in psoriatic 
hyerproliferative epidermis. Europian J of Dermatol. 1993;3:56-58.

[28]  Popov I, Lewin G. A deficient function of the antioxidative  system of the organism 
as an aetiopathogenitic factor in psoriasis. Med Hypothesis. 1991;35: 229-36.

[29]  Briganti S, Picardo M. Antioxidant activity, lipid peroxidation and skin diseases. 
What's new? J Eur Acad Dermatol Venereol. 2003;17:559-662.

[30]  Raynaud F, Evain-Brion D, Gerbaud P. Oxidative modulation of cyclic AMP-
dependent protein kinase in human fibroblasts: possible role in psoriasis. Free 
Radic Biol Med. 1997; 22: 623-32.

[31]  Ormerod AD, Weller R, Copeland N, Benjamin, Ralston SH, Grabowksi P, Herriot 
R. Detection of nitric oxide and nitric oxide synthases in psoriasis. Arch dermatol 
Res. 1998; 290: 3-8.

[32]  Hayakawa  R. Relation with facial skin disease and lipid and lipidperoxide of 
serum and sebum pH  on the face and buffering power. Jpn J Dermatol. 1971; 
81: 11-29.

[33]  Naldi L, Parazzini F. Dietary factors and risk of psoriasis. Result of an Italian case 
control study. Br J Dermatology. 1996;134:101-06.

  
partiCuLarS oF ContriButorS:
1. Associate Professor Department of Biochemistry, RIMS, Raichur, Karnataka, India.
2. Associate Professor, Deparment of Skin and V D, RIMS, Raichur, Karnataka, India.
3. Associate Professor Department of Pathology, RIMS, Raichur, Karnataka, India.
4. Associate Professor Department of Ophthalmology, RIMS, Raichur, Karnataka, India.

name, addreSS, e-maiL id oF the CorreSponding author:
Dr. Vijaykumar M. Pujari,
Associate Professor, Department of Biochemistry, Raichur Institute of Medical Sciences, Raichur, Karnataka. 584101, India.
Phone : +91 9900284992, E-mail : drvijaypujari@gmail.com

FinanCiaL or other Competing intereStS: None.

Date of Submission: aug 22, 2014
Date of Peer Review: Sep 15, 2014
 Date of Acceptance: oct 15, 2014

Date of Publishing: nov 20, 2014


