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Objective: 
To assess tissue levels of oxidative stress indices: Malondialdehyde (MDA) as free and antioxidants as superoxide dismutase (SOD) and catalase (CAT) in a group of patients with acne as compared to a control group. Also, to determine the relationship of oxidative stress indices with severity of acne.
Patients and Methods:
 Two punch biopsies (3 mm) were taken from the skin of 40 patients (one from the back represented acne involved area and another from the forearm represented non acne-involved skin). One skin biopsy was taken from the forearm of 20healthy controls. Tissue SOD, CAT activities and MDA levels were determined. 
Results:
 I- Demographic data:

Out of the 40 patients with acne vulgaris included in the study, 28 were females (70%) and 12 (30%) were males. The mean ± SD of age was 18.85± 3.35 years. The study included 20 healthy controls: 13 females (65%) and 7 males (35%) with mean ± SD of age was 20.85 ± 2.64 years. According to acne severity, patients with acne were divided into three subgroups: mild (n=8), moderate (n= 25) and severe (n= 7). Median and (interquartile range) of disease duration of all patients was 24.00 (1- 120) months.

II- Cutaneous oxidative stress indices:

There was statistically significant increase in SOD and CAT activities in acne involved skin as compared to non acne involved skin. There was statistically significant increase in SOD and CAT activities and MDA levels in acne involved skin as compared to normal control (Table 1, figures from 1 to 3). 
III- Cutaneous oxidative stress indices according to acne severity and demographic data:
There were statistically significant correlations between SOD activities and MDA levels and severity of acne (table 2). There were no correlations among ages, sexes and duration of illness and tissue antioxidant enzyme activities and MDA levels in both groups .However, severity of acne was correlated positively with MDA levels , negatively with SOD activities and was not correlated with CAT activities (figure 4). There was statistically significant positive correlation between SOD activity in acne involved and non involved skin (figure 5).
There was statistically significant positive correlation between CAT and SOD in acne involved skin (figure 6).  Also, there was statistically significant positive correlation between MDA in acne involved and non involved skin (figure 7). There was statistically significant negative correlation between MDA in acne involved skin and SOD in acne involved and non involved skin of the same patient (figure 8, 9).
 Conclusion: 


Oxidative stress exists in patients with acne vulgaris and may play a role in aetiopathogenesis and ⁄or progression of the disease. The addition of drugs with antioxidative effects seems to be valuable in the treatment of acne vulgaris.
Table 1: Comparisons between SOD, CAT activities and MDA levels between acne involved skin and acne non-involved skin from patients and normal controls.

	Parameter
	Acne involved skin
 (n=40)
	Acne non involved skin

(n= 40)
	Normal control 

(n= 20)
	P1

	P2

	P3


	SOD 

(U/g tissue)
	2484

(984- 6562)
	1921 

(890 –5953)
	351

(93- 468)
	0.0002
	<0.0001
	<0.0001

	CAT 

(U/g tissue)
	568

 (287-1125)
	331

 (125 – 887)
	175

 (50- 375)
	<0.0001
	<0.0001
	0.001

	MDA

(nmol/g tissue)

	1363  

(181- 4500)
	886 

(90 – 3227)
	545

(90–1000)
	0.16
	0.0001
	0.02


P1: Difference between acne involved and non involved skin in same patient.

P2: Difference between acne involved skin and normal controls.

P3: Difference between acne non-involved skin and normal controls. 

P value < 0.05 was significant.
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Figure 1: SOD activities in acne involved and non acne involved skin of patients and in healthy controls.
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Figure 2: CAT activities in acne involved and non acne involved skin of patients and in healthy controls.
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Figure 3: MDA levels in acne involved and non acne involved skin of patients and in healthy controls.
Table 2: Comparison between SOD, CAT activities and MDA levels according to acne severity grading with normal control

	Parameter
	Acne involved skin
 (n=40)
	Mild

(n=8)
	Moderate

(n=25)
	Severe

(n=7)
	Control
	P value

(overall)
	P1
	P2
	P3

	SOD(U/g tissue)


	2484

(984- 6562)
	4195

(3890-6562)
	2250 

(1968-3796)
	1453 

(984-1828)
	351

 (93-468)
	0.0001
	<0.0001
	<0.0001
	0.0001

	CAT(U/g tissue)


	568

 (287-1125)
	687

 (512-1075)
	550

 (287-1125)
	562 

(337– 825)
	175 (50-375)
	0.0001
	<0.0001
	<0.0001
	0.0003

	MDA(nmol/g tissue)

	1363  

(181- 4500)
	522 

(181 – 1636)
	1363

 (227-2863)
	2545

 (1181 -4500)
	545

(90-1000)
	0.0001
	0.92
	<0.0001
	0.0001


Values are presented as median and interquartile range (25th- 75th percentile).

P1: difference between control and mild acne. P2: difference between control and moderate acne. P3: difference between control and severe acne. P value < 0.05 was significant.
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Figure 4: Correlation between oxidative stress indices and acne severity in acne involved skin.
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Figure 5: Relationship between SOD in acne involved skin and acne non involved skin.
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Figure 6: Relationship between CAT and SOD in acne involved skin.
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Figure 7: Relationship between MDA in acne involved skin and acne non involved skin.
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Figure 8: Relationship between SOD and MDA in acne involved skin
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Figure 9: Relationship between superoxide dismutase (SOD) in acne non involved skin and malondialdehyde (MDA) in acne involved skin.

