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ABSTRACT 

Objective: Acne vulgaris is a common dermatological disease characterized by sebaceous hyperplasia, follicular hyperkeratinization, Immune 
reactions, and Inflammation. Our study aims to determine the role of oxidative stress in the pathogenesis of acne vulgaris. 

Methods: 35 acne patients and 35 healthy people were selected and their serum levels of superoxide dismutase SOD and Malondialdehyde MDA 
were estimated and the results are compared with the control group. Also, the relationship between the duration and severity of acne with the 
parameters is assessed. 

Results: The activity of SOD is found to be decreased and the level of MDA is found to be increased in acne patients compared to healthy people, 
suggesting increased oxidative stress in Acne vulgaris patients.  

Conclusion: Our study concludes that oxidative stress plays a role in the pathogenesis of Acne vulgaris and antioxidants can be used as a part of treatment.  
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INTRODUCTION 

Acne vulgaris is one of the common skin disorders affecting the 
pilosebaceous unit in the skin. It is characterized by seborrhea, 
comedones (blackhead and whitehead), papules, pustules and 
sometimes scarring of the skin [1]. It is exclusively a human disease 
most commonly affecting sebaceous follicles of the face, chest, and 
back. It affects about 85% of adolescents and begins in the 
prepubertal period. It usually regresses spontaneously, but in about 
5% of cases, acne will persist beyond the age of 24 and may extend 
up to the fourth and fifth decades of life [2]. 

The pathogenesis of Acne is multifactorial. It mainly involves excess 
sebum production, abnormal keratinization of follicles, 
Propionibacterium acnes colonization, and inflammation of the 
follicle and surrounding dermis [3]. 

The experience of acne may not be life-threatening per se, but it 
does carry significant psychological disability with it. Higher levels 
of depression, anxiety, anger, and suicidal thoughts are noted in acne 
patients [4]. Studies have shown that patients with acne have a more 
significant impairment of mental health compared to many other 
chronic conditions like epilepsy, diabetes, etc [5, 6]. 

The gravity of the involvement of oxidative stress in the 
pathophysiology of acne had been a matter of question over the past 
few years. Various studies have shown that patients with acne are 
under increased oxidative stress, both systemic and 
cutaneous [7]. Reactive oxygen species production by neutrophils will 
cause irritation and destruction of the follicular wall and are thought 
to be responsible for inflammatory progression. Inadequate 
antioxidant production and/or excess reactive oxygen species 
production leads to oxidative stress. Oxidative stress contributes to 
the development of Acne [7-9]. Although Acne vulgaris is a common 
skin disease affecting both sexes of the second decade, only a few 
studies are done to assess the antioxidant status of acne. The present 
study aims to determine the role of oxidative stress in different grades 
of Acne vulgaris and to determine a possible link with clinical severity. 

MATERIALS AND METHODS 

Study design 

Hospital-based cross-sectional study done at the Department of 
Biochemistry and Dermatology, Government Medical College 

Hospital, Thiruvananthapuram. The study period was one year after 
getting approval from the ethical committee (IEC. 
No.01/28/2014/MCT). 

Sample size 

35 acne vulgaris patients diagnosed by a dermatologist serve as 
cases and 35 healthy volunteers served as controls aged between 
13-35 y included in the study [10]. 

Inclusion criteria 

Acne patients, clinically diagnosed, both male and female, between 
13-35yrs of age. 

Graded using “The Global Acne Grading System” (GAGS)-is a 
quantitative scoring system in which the total severity score is 
derived from the summation of six regional subscores. Each is 
derived by multiplying the factor for each region by the most heavily 
weighted lesion within each region (factor for forehead and each 
cheek is 2, chin and nose is 1, and chest and upper back is 3) (1 for ≥ 
one comedone, 2 for ≥ one papule, 3 for ≥ one pustule and 4 for ≥ 
one nodule). The regional factors were derived from consideration 
of surface area, distribution, and density of pilosebaceous units.  

Exclusion criteria 

Patients with systemic illness, with the habit of smoking or alcohol 
abuse, those who are on treatment (systemic or topical) for the prior 
three months, and those who are not willing to participate in this study 
are excluded. The comparative group is taken from the preventive clinic. 
(otherwise, healthy people come for routine vaccination). 

Collection of samples  

About 5 ml of fasting blood sample was drawn under strict aseptic 
precautions and centrifuged serum sample was stored at-200C. 

SOD activity was measured by using the kit of Fortress Diagnostics 
Limited based on colorimetry [11]. Malondialdehyde was measured 
by the method of Draper and Hadley [12]. 

RESULTS 

Statistical analysis was performed using SPSS for windows version 22 

International Journal of Pharmacy and Pharmaceutical Sciences 

Print ISSN: 2656-0097 | Online ISSN: 0975-1491                            Vol 14, Issue 11 2022 

mailto:rjisha13@gmail.com�
https://creativecommons.org/licenses/by/4.0/�
https://innovareacademics.in/journals/index.php/ijpps�
https://orcid.org/0000-0002-2634-3904�
https://orcid.org/0000-0002-1133-0270�


J. R. et al. 
Int J Pharm Pharm Sci, Vol 14, Issue 11, 73-76 

74 

The mean and standard deviation for quantitative variables and 
percentage for qualitative variables were calculated for 35 acne 
vulgaris patients and 35 healthy volunteers. 

The Chi-square test was used to compare differences in the 
percentage of qualitative variables between the groups. Differences 
in means of quantitative variables between the two groups were 
compared by student t-test. Differences in means of quantitative 
variables between various groups of patients were calculated by 
ANOVA test p-value of less than 0.05 is considered significant. 

Socio-demographic parameters 

Age distribution among patients and healthy volunteers 

In the present study, the highest prevalence of acne was found to be 
in the age group less than 20 y followed by 20-24 and 25-29 y; the 
last two groups shared an equal prevalence of 28.6% 

Gender distribution among patients and healthy volunteers 

In the present study, 65.7% of cases were females and the rest 
34.3% were males. In controls, 54.3% were females, and rest 46.7% 
were males 

Severity among cases 

The cases were graded according to the global acne grading system 
and in the present study, 37.1% of cases were having mild acne, 
another 37.1% were having moderate acne and the rest 25.7% of 
cases were having severe acne vulgaris. 

Duration among cases 

In this study, 31.4% of cases had the disease for more than 3 y, 
14.3% had the disease for 2-3 y, and another 14.3% have the disease 
for 1-2 y. 40% of the cases had the disease for only one year. 

  

Biochemical parameters 

Table 1: Serum SOD among acne patients and controls 

Category N SOD t p 
Mean SD 

Case 35 105.13 33.75 6.301 <0.001 

(P value<0.001: statistically significant, using student’s t-test) 
 

 

Fig. 1: Serum SOD among acne patients and controls, the mean SOD value among acne patients (n=35) is 105.13units/ml and that of 
healthy controls (n=35) is 160.42. The difference was found to be statistically significant (P value<0.001) 

 

Table 2: Serum MDA among acne patients and controls 

Category N MDA nmol/dl t p 
Mean SD 

Case 35 106.17 20.03 5.390 
 

<0.001 
 Control 35 84.69 12.45 

 (P value<0.001: statistically significant) 
 

 

Fig. 2: Serum MDA among acne patients and controls, the mean MDA value among acne patients (n=35) is 106.17 nmol/dl and that of 
healthy controls (n=35) is 84.69 nmol/dl. The difference was found to be statistically significant (P value<0.001) 
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Table 3: Serum SOD and MDA among different severities of acne patients 

Severity  N SOD units/ml MDA nmol/dl 
mean±SD mean±SD 

Mild 13 101.30±30.91 104.85±21.09 
Moderate 13 98.64±21.20 111.38±20.46 
Severe 9 120.03±48.90 100.56±18.10 
Total 35 105.13±33.75 106.17±20.03 
F  1.216 .814 
P  0.310 .452 

Although serum SOD is found to be highest among the severe group of acne, it turned out not to be significant statistically, and also there is no 
statistically significant relation between MDA among different severities of acne. 

 

Table 4: Serum SOD and MDA among different age groups of acne patients 

Age N SOD units/ml MDA nmol/dl 
Mean/SD Mean±SD 

<20 28 137.2±47.7 93.6/20.1 
20-24 20 130.9±43.8 98.1/21.9 
25-29 14 146.8±39.8 92.6/14.7 
>30 8 97.2±43.2 100.1/23.0 
Total 70 132.8±45.9 95.4/19.8 
F  2.259 .436 
P  .090 .728 

There is no statistically significant relation between SOD among different age groups of acne and also no statistically significant relation between 
MDA among different age groups of acne. 

 

DISCUSSION 

This hospital-based cross-sectional study was done to determine the 
extent of oxidative stress in acne vulgaris. In the present study, 
various biochemical parameters like serum superoxide dismutase, 
and malondialdehyde, were analyzed among 35 acne vulgaris 
patients and 35 healthy volunteers. 

In this study, 35 acne vulgaris patients and 35 healthy volunteers in 
the age group of 13-35 y were selected.  

In the present study, the highest prevalence of acne was found to be in 
the age group less than 20 y followed by 20-24 and 25-29 y. The last 
two groups shared an equal prevalence of 28.6%. In this study, 65.7% 
of cases were females and the rest were males. In controls, 54.3% 
were females, and the rest were males. The cases were graded 
according to the global acne grading system and in the present study, 
37.1% of cases were having mild acne, another 37.1% were having 
moderate acne and the rest 25.7% of cases were having severe acne 
vulgaris. In this study, 31.4% of cases had the disease for more than 3 
y, 14.3% had the disease for 2-3 y, and another 14.3% have the disease 
for1-2 y. 40% of the cases had the disease for only one year. 

The mean SOD value among acne patients is 105.13units/ml and 
that among healthy controls is 160.42u/ml. The difference was 
found to be statistically significant (p-value<0.001).  

The mean MDA value among acne patients is 106.17ng/dl and that 
of healthy controls is 84.69ng/dl. The difference was found to be 
statistically significant (p-value<0.001) 

This result is similar to many studies. In a study conducted by 
Al‐Shobaili et al., 50 acne vulgaris patients with varying levels of 
severity according to the global acne grading system and 40 age and 
sex-matched controls were evaluated. In their study, they found out 
that SOD levels are low and MDA levels were high in acne patients 
compared to healthy volunteers. The difference was also statistically 
significant (p<0.001) [13].  

In another study conducted by M A Ibrahim et al., 40 acne vulgaris 
patients and 36 age and sex-matched controls are evaluated for 
oxidant-antioxidant status. A highly significant decrease in SOD and 
other antioxidant enzyme activity (p-value<0.001) and a highly 
significant increase in serum MDA (p-value<0.001) were detected in 
patients compared to healthy controls [14]. Similar results were 
obtained in a study conducted by G Sarici et al. [4]. 

Another study done by Al-Shobaili et al. found that plasma levels of 
SOD and catalase were lower and MDA was higher in patients 
compared to healthy people [15]. Similar results were obtained in a 
study done by AhemmadSali sahib et al., where serum MDA was 
significantly elevated in acne patients compared to control (p-
value<0.001) [16]. Lower levels of SOD in acne patients compared to 
controls are obtained in a study conducted by Pinar Y et al. [10]. 

There is no significant association between any of the parameters 
with age group, disease severity, or disease duration among acne 
patients. This also agrees with the study of Ibrahim et al. [14]. 

Also, there are a few studies that disagree with the result of the 
present study. A study conducted by Gaber, M. A et al. on 27 acne 
patients and 10 controls showed a significantly higher level of SOD and 
MDA in acne patients compared to controls (p-value<0.001) [17]. 

In another study done by El Garemetal, 50 acne patients were 
compared with 20 healthy controls. Although the result came as 
higher SOD in acne patients compared to controls, that was found 
not to be statistically significant [18]. Another study done by Arican, 
Ozer, et al., came up with the result of elevated SOD and MDA in 
patients compared to the control (p-value<0.001) [19]. 

In a study done by Fattahet al., 23 acne patients were compared with 
23 age and sex-matched controls. There was no significant 
difference in SOD and MDA levels between cases and 
controls [20]. In a recent study by Awad et al. in 60 patients, 40 
control found significantly higher serum MDA in acne patients 
compared with control subjects with lower Total antioxidant activity 
(TAC) [21], and another study by Moazen M et al. also shows higher 
serum MDA in acne patients compared with control [22]. 

A recent study shows that oxidative stress plays a major role in the 
pathophysiology of acne through several other pathways, such as 
PPARs, mTOR, and TLRs [23]. Another study states that it is due to 
the anti-oxidative property, vitamin A derivatives can be used for 
the treatment of acne vulgaris [24]. 

LIMITATIONS OF STUDY 

This study involved a smaller group of participants, so there is a 
need for larger studies in the future. This study didn’t measure the 
effects of oxidative stress markers after treatment with antioxidants. 
As the present study was done on a particular area, further studies 
are needed to confirm the results in other racial groups. 
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FUTURE PERSPECTIVES 

The effects of antioxidant therapy on oxidative stress biomarkers 
have to be studied in detail in the future. Also, studies should be 
made to know whether local or systemic antioxidant therapy is more 
beneficial. 

CONCLUSION 

Our present study shows that oxidative stress plays a key role in the 
pathogenesis and progression of acne vulgaris. Biomarkers of 
oxidative stress are elevated in acne vulgaris patients irrespective of 
the degree of severity. Antioxidants can be used as an effective 
method of treatment in Acne Vulgaris patients. 

FUNDING 

No funding is obtained from anywhere for this study. 

AUTHORS CONTRIBUTIONS 

Conceptualization is by Jisha. R, M. Saboorabeegum. The methodology 
by Jisha. R, M. Saboorabeegumand Yogapriya V. Formal analysis and 
investigation did by Jisha. R, M. Saboorabeegum, Yogapriya V. Writing-
original draft preparation by Jisha. R. Review and editing by Jisha. R 
and Yogapriya V. Resources are taken from the Departments of 
Dermatology and Biochemistry, Government medical college 
Thiruvananthapuram, Kerala. Supervision done by M. Saboorabeegum. 

CONFLICT OF INTERESTS 

The authors declare that there is no conflict of interest. 

REFERENCES 

1. Adityan B, Kumari R, Thappa DM. Scoring systems in acne 
vulgaris. Indian J Dermatol Venereol Leprol. 2009;75(3):323-6. 
doi: 10.4103/0378-6323.51258, PMID 19439902. 

2. Dikshit A, Qidwai A, Pandey M, Shukla SK, Kumar R, Pandey A. 
Risk factor assessment for acne vulgaris in human and 
implications for public health interventions in north central 
India: A survey-based study. Asian J Pharm Clin Res. 
2017;10(5). doi: 10.22159/ajpcr.2017.v10i5.17265. 

3. Prasad SB. Acne vulgaris: a review on pathophysiology and 
treatment. Asian J Pharm Clin Res. 2016;9(4, Jul):54-9.  

4. Sarici G, Cinar S, Armutcu F, Altinyazar C, Koca R, Tekin NS. 
Oxidative stress in acne vulgaris. J Eur Acad Dermatol Venereol. 
2010 Jul;24(7):763-7. doi: 10.1111/j.1468-3083.2009.03505.x. 
PMID 19943837. 

5. Loney T, Standage M, Lewis S. Not just ’skin deep’: psychosocial 
effects of dermatological-related social anxiety in a sample of 
acne patients. J Health Psychol. 2008 Jan;13(1):47-54. doi: 
10.1177/1359105307084311, PMID 18086717. 

6. Mallon E, Newton JN, Klassen A, Stewart Brown SL, Ryan TJ, 
Finlay AY. The quality of life in Acne: a comparison with 
general medical conditions using generic questionnaires. Br J 
Dermatol. 1999 Apr;140(4):672-6. doi: 10.1046/j.1365-
2133.1999.02768.x. PMID 10233319. 

7. Briganti S, Picardo M. Antioxidant activity, lipid peroxidation 
and skin diseases. What’s New J Eur Acad Dermatol Venereol. 
2003 Nov;17(6):663-9. doi: 10.1046/j.1468-
3083.2003.00751.x. PMID 14761133. 

8. Oztas MO, Balk M, Ogus E, Bozkurt M, Ogus IH, Ozer N. The role 
of free oxygen radicals in the aetiopathogenesis of rosacea. Clin 
Exp Dermatol. 2003 Mar;28(2):188-92. doi: 10.1046/j.1365-
2230.2003.01179.x. PMID 12653711. 

9. Dalle Carbonare M, Pathak MA. Skin photosensitizing agents 
and the role of reactive oxygen species in photoaging. J 

Photochem Photobiol B. 1992 Jun 30;14(1-2):105-24. doi: 
10.1016/1011-1344(92)85086-a, PMID 1331386. 

10. Basak PY, Gultekin F, Kilinc I. The role of the antioxidative 
defense system in papulopustular acne. J Dermatol. 2001 
Mar;28(3):123-7. doi: 10.1111/j.1346-8138.2001.tb00105.x. 
PMID 11349462. 

11. Sun Y, Oberley LW, Li Y. A simple method for clinical assay of 
superoxide dismutase. Clin Chem. 1988 Mar;34(3):497-500. 
doi: 10.1093/clinchem/34.3.497, PMID 3349599. 

12. Draper HH, Hadley M. Malondialdehyde determination as index 
of lipid peroxidation. Methods Enzymol. 1990;186:421-31. doi: 
10.1016/0076-6879(90)86135-i, PMID 2233309. 

13. Al-Shobaili HA, Alzolibani AA, Al Robaee AA, Meki AR, Rasheed 
Z. Biochemical markers of oxidative and nitrosative stress in 
acne vulgaris: correlation with disease activity. J Clin Lab Anal. 
2013 Jan;27(1):45-52. doi: 10.1002/jcla.21560, PMID 
23325743, PMCID PMC6807565. 

14. Ibrahim MA, Helmy Manal E, Sabry Hanan H, Farouk Suzan M, 
Ebrahim Lubna Y, Amer Eman R. Evaluation of biomarkers of 
the oxidant-antioxidant balance in patients with Acne vulgaris. 
Journal of the Egyptian Women's Dermatologic Society. 2015 
May;12(2):136-41. doi: 
10.1097/01.EWX.0000460812.60709.4e. 

15. Al-Shobaili HA. Oxidants and anti-oxidants status in acne 
vulgaris patients with varying severity. Ann Clin Lab Sci. 2014 
Spring;44(2):202-7. PMID 24795060. 

16. Sahib AS, AlAnbari H, Raghif A. Oxidative stress in acne 
vulgaris: an important therapeutic target. J Mol Pathophysiol. 
2013 Apr 1;2(1):27-31. doi: 10.5455/jmp.20130127102901. 

17. Mahmoud A, Gaber MEW, Dawood AER. Oxidants and 
antioxidants role in acne vulgaris. Menoufia Med J. 2014 Apr 
1;27(2):465. doi: 10.4103/1110-2098.141728. 

18. Ragab M, AbouZeid A, Garem Y, Ahmed R. Study of oxidative 
stress in different clinical severities of acne vulgaris. Egypt J 
Dermatol Venerol. 2014 Jan 1;34(1):53. doi: 10.4103/1110-
6530.137313. 

19. Arican O, Kurutas EB, Sasmaz S. Oxidative stress in patients 
with acne vulgaris. Mediators Inflamm. 2005 Dec 
14;2005(6):380-4. doi: 10.1155/MI.2005.380, PMID 16489259, 
PMCID PMC1533901. 

20. Abdel Fattah NS, Shaheen MA, Ebrahim AA, El Okda ES. Tissue 
and blood superoxide dismutase activities and 
malondialdehyde levels in different clinical severities of acne 
vulgaris. Br J Dermatol. 2008 Nov;159(5):1086-91. doi: 
10.1111/j.1365-2133.2008.08770.x. PMID 18684157. 

21. Awad SM, Morsy H, Sayed AA, Mohamed NA, Ezzat GM, Noaman 
MM. Oxidative stress and psychiatric morbidity in patients with 
facial acne. J Cosmet Dermatol. 2018 Apr;17(2):203-8. doi: 
10.1111/jocd.12366. PMID 28631890. 

22. Moazen M, Mazloom Z, Jowkar F, Nasimi N, Moein Z. Vitamin D, 
adiponectin, oxidative stress, lipid profile, and nutrient intakes 
in the females with acne vulgaris: A case-control study. Galen 
Med J. 2019 Aug 9;8:e1515. doi: 10.31661/gmj.v8i0.1515. 
PMID 34466520, PMCID PMC8343516. 

23. Kardeh S, Moein SA, Namazi MR, Kardeh B. Evidence for the 
important role of oxidative stress in the pathogenesis of acne. 
Galen Med J. 2019 Apr 10;8:e1291. doi: 
10.31661/gmj.v0i0.1291. PMID 34466486, PMCID 
PMC8344136. 

24. Al-abadie M, Oumeish M, Al-Rub Aye, Al-abadie M, Oumeish F, 
Al-rubaye M, Rafiq S, Ball PA, Morrissey H. Vitamin derivatives 
use in the treatment of skin conditions. Int J Curr Pharm Res. 
2020;12(6, Nov):9-12. doi: 10.22159/ijcpr.2020v12i6.40294.

 

https://doi.org/10.4103/0378-6323.51258�
https://www.ncbi.nlm.nih.gov/pubmed/19439902�
https://doi.org/10.22159/ajpcr.2017.v10i5.17265�
https://doi.org/10.1111/j.1468-3083.2009.03505.x�
http://www.ncbi.nlm.nih.gov/pubmed/19943837�
https://doi.org/10.1177/1359105307084311�
http://www.ncbi.nlm.nih.gov/pubmed/18086717�
https://doi.org/10.1046/j.1365-2133.1999.02768.x�
https://doi.org/10.1046/j.1365-2133.1999.02768.x�
http://www.ncbi.nlm.nih.gov/pubmed/10233319�
https://doi.org/10.1046/j.1468-3083.2003.00751�
https://doi.org/10.1046/j.1468-3083.2003.00751�
http://www.ncbi.nlm.nih.gov/pubmed/14761133�
https://doi.org/10.1046/j.1365-2230.2003.01179.x�
https://doi.org/10.1046/j.1365-2230.2003.01179.x�
http://www.ncbi.nlm.nih.gov/pubmed/12653711�
https://doi.org/10.1016/1011-1344(92)85086-a�
http://www.ncbi.nlm.nih.gov/pubmed/1331386�
https://doi.org/10.1111/j.1346-8138.2001.tb00105.x�
http://www.ncbi.nlm.nih.gov/pubmed/11349462�
https://doi.org/10.1093/clinchem/34.3.497�
http://www.ncbi.nlm.nih.gov/pubmed/3349599�
https://doi.org/10.1016/0076-6879(90)86135-i�
https://www.ncbi.nlm.nih.gov/pubmed/2233309�
https://doi.org/10.1002/jcla.21560�
http://www.ncbi.nlm.nih.gov/pubmed/23325743�
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6807565�
http://www.ncbi.nlm.nih.gov/pubmed/24795060�
https://doi.org/10.5455/jmp.20130127102901�
https://doi.org/10.4103/1110-2098.141728�
https://doi.org/10.4103/1110-6530.137313�
https://doi.org/10.4103/1110-6530.137313�
https://doi.org/10.1155/mi.2005.380�
http://www.ncbi.nlm.nih.gov/pubmed/16489259�
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1533901�
https://doi.org/10.1111/j.1365-2133.2008.08770.x�
http://www.ncbi.nlm.nih.gov/pubmed/18684157�
https://doi.org/10.1111/jocd.12366�
http://www.ncbi.nlm.nih.gov/pubmed/28631890�
https://doi.org/10.31661/gmj.v8i0.1515�
http://www.ncbi.nlm.nih.gov/pubmed/34466520�
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8343516�
https://doi.org/10.31661/gmj.v0i0.1291�
http://www.ncbi.nlm.nih.gov/pubmed/34466486�
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8344136�
https://doi.org/10.22159/ijcpr.2020v12i6.40294�

	INTRODUCTION
	MATERIALS AND METHODS
	RESULTS
	DISCUSSION
	LIMITATIONS OF STUDY
	FUTURE PERSPECTIVES
	CONCLUSION
	FUNDING
	AUTHORS CONTRIBUTIONS
	CONFLICT OF INTERESTS
	REFERENCES

