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Abstract

Introduction: Henoch-Schonlein Purpura (HSP) is a systemic vasculitic syndrome characterized by non-thrombocytopenic pur-
pura, arthritis/arthralgia, abdominal pain, and glomerulonephritis. The pathogenesis of HSP has not been clearly identified. Oxidative
damage has a role in the pathogenesis of most cases.

Aim: This study aimed to evaluate changes of oxidative stress by studying parameters like superoxide dismutase (SOD), catalase (CAT),
and malondialdehyde (MDA) in an attempt to identify the role of oxidative stress in HSP from another perspective.

Materials and methods: This study enrolled 23 pediatric patients (ten girls and thirteen boys) diagnosed with HSP who were under
follow-up at Sutcu Imam University School of Medicine Department of Pediatrics between 2014 and 2016 and twenty healthy children
as the control group. The parents of all subjects gave informed consent to participate in the study. In the HSP group, the beginning
season of the illness and the systemic involvement during follow-up were determined. Blood specimens were obtained at presentation
before any treatment was started. SOD, CAT activities, and MDA values in erythrocyte and plasma samples were compared between
the patient group and the healthy children.

Results: Twenty-three patients with HSP (13 males, 10 females) and 20 healthy children participated in this study. The mean age of
the HSP cases was 8.21+3.78 years (range 2-16 years) and of the controls was 8.6+4.2 (range 3-14 years). The mean MDA value was
2.95+0.71 nmol/ml in the patient group and 2.67+0.66 nmol/ml in the control group (p=0.787). The mean level of the CAT enzyme was
1.3240.35 U/g Hb in the patient group and 7.8+1.74 U/g Hb in the control group (p=0.001). The mean levels of the SOD enzyme were
3.06+0.85 U/g Hb in the patient group and 0.97+0.36 U/g Hb in the control group (p=0.001).

Conclusions: Although high MDA levels support the role of lipid peroxidation in the pathogenesis of HSP, statistical significance was
not reached owing to a limited number of our patients. The reduced CAT enzyme activity is consistent with the findings of previous
reports. This finding supports the notion that oxidative stress can play a role in the pathogenesis of HSP.

Keypoints: Our findings support the notion that oxidative stress can play a role in the pathogenesis of HSP.
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INTRODUCTION

Henoch-Schénlein Purpura (HSP) is a systemic vasculitic
syndrome characterized by non-thrombocytopenic pur-
pura, arthritis/arthralgia, abdominal pain, and glomeru-
lonephritis.! The pathogenesis of HSP has not been clearly
identified. Oxidative damage has a role in the pathogen-
esis of most cases. Increased oxidant levels and reduced
antioxidant levels indicate that oxidative stress is responsi-
ble for tissue damage. During the inflammatory process in
HSP, a variety of stimuli can induce the release of oxygen
radicals. The role of oxidative stress and lipid peroxida-
tion in the pathogenesis of HSP has been shown by recent
studies.?*

AIM

This study aimed to evaluate changes of oxidative stress
by studying parameters such as superoxide dismutase
(SOD), catalase (CAT), and malondialdehyde (MDA) in an
attempt to identify the role of oxidative stress in HSP from
another perspective.

MATERIALS AND METHODS

This study enrolled 23 pediatric patients (ten girls and thir-
teen boys) diagnosed with HSP who were followed up at
Sutcu Imam University School of Medicine Department of
Pediatrics between 2014 and 2016 and twenty healthy chil-
dren as the control group. The parents of all subjects gave
informed consent to participate in the study. In the HSP
group, the beginning season of the illness and the systemic
involvement during follow-up were determined. After the
diagnosis was made, blood was collected from the oxida-
tive stress and antioxidant parameters into purple-capped
tubes with anticoagulant for MDA, SOD, and CAT. It was
centrifuged at 4000 rpm for 5 minutes. Plasma samples
were taken for MDA levels, and erythrocyte samples for
SOD and CAT were washed with saline (SF) and placed in
Eppendorf tubes for each parameter. CAT activities were
determined by measuring the decrease in hydrogen perox-
ide concentration at 230 nm by the method of Beutler.> The
activity of CAT was expressed as U/g Hb. The SOD activities
in erythrocyte were estimated using the method described
by Fridovich.® The absorbance at 505 nm wavelength was
recorded. SOD activity was expressed as units per gram of
haemoglobin (U/g Hb). Plasma MDA levels were estimated
by the method of Ohkawa.” One milliliter of thiobarbituric
acid/trichloroacetic acid was added to the plasma. The re-
sulting product was analyzed spectrophotometrically at a
wavelength of 532 nm, and the results were expressed as
nmol/ml. From this standard graph, the value of the pa-
rameters (U/g Hb, nmol/ml) was calculated according to
the absorbance of the samples. Other biochemistry tests
were performed in the clinical biochemistry laboratory of
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Sutcu Imam University Health Research and Application
Hospital on an autoanalyzer device.

Statistical analysis

The Mann-Whitney U-test was used to compare nonpara-
metric continuous variables. Means were compared using
non-paired Student’s t-test. The level of significance was set
at p<0.05. All patient information was analyzed with SPSS
(Statistical Package for Social Science, Chicago, IL, USA) v.
17.0 software package. Ethical aspects: The Ethics Commit-
tee of Sutcu Imam University School of Medicine approved
the study.

RESULTS

Twenty-three patients with HSP (13 males, 10 females) and
20 healthy children participated in this study. The mean
age of the HSP cases was 8.21+3.78 years (range 2-16 years)
and the mean age of the controls was 8.6+4.2 (range 3-14
years). A rise was detected in the incidence of the disease
during autumn and spring. Systemic involvements were
evaluated at admission and during the follow-up period.
All patients (100%) had skin involvement in the form of
palpable purpura. Gastrointestinal system involvement
was detected in 7 (30.4%) cases; joint involvement in 13
(56.5%) cases; and kidney involvement in 4 (17.4%) cases
(Table 1).

Table 1. Demographic data of the patients with HSP

Variables Patients Control
n=23 n=20

Age (years) 8.2+3.8 8.614.2

Age range (years) 2-16 3-14

Male/Female (n/n) 13/10 10/10

Presenting symptom

- Purpura, n (%) 23 (100)

- Gastrointestinal symptom n (%) 7 (30.4)

- Arthralgia n (%) 13 (56.5)

- Renal findings n (%) 4(17.4)

Laboratory findings showed leukocytosis in 47.8% of
patients; thrombocytosis in 60.9%; increased CRP values
above 5 mg/dl in 52.2%, and increased sedimentation rate
above 20 mg/hour in 2 (8.7%) cases. The mean MDA value
was 2.95+0.71 nmol/ml in the patient group and 2.67+0.66
nmol/ml in the control group (p=0.787). The mean level
of the CAT enzyme was 1.32+0.35 U/g Hb in the patient
group and 7.8+1.74 U/g Hb in the control group (p=0.001).
The mean levels of the SOD enzyme were 3.06+0.85 U/g
Hb in the patient group and 0.97+0.36 U/g Hb in the con-
trol group (p=0.001).
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DISCUSSION

In the present study, we attempted to determine the role
of oxidative stress biomarkers in the active period of HSP.
Although the pathogenesis of HSP is not fully known, it
is an IgA-related inflammatory disease. Immune complex
deposition in small vessels activates inflammatory cells,
including leukocytes, monocytes, and macrophages. As a
result, reactive oxygen radicals are produced, trigger-
ing lipid peroxidation.® Increased levels of oxidants and
decreased levels of antioxidants ultimately produce oxida-
tive stress that damage tissues. HSP is one of the diseas-
es in which oxidative stress is important.>* In our study,
the levels of oxidative stress and antioxidant parameters,
namely MDA, SOD, and CAT values, were measured in the
active stages of HSP and compared with those of the healthy
individuals. Erdogan et al. found a low SOD level but a high
MDA level during active disease.® In another study’, the
MDA, a marker of lipid peroxidation, was higher in patients
with HSP than in the control group consisting of healthy
children. Ece et al., in a study including 29 patients with
HSP, compared MDA levels in the active period of HSP
with those of a control group.!® They demonstrated a lower
antioxidant capacity, arylesterase, and CAT activity in the
patient group. In our study, the MDA level was 2.95+0.71
nmol/ml in the patient group and 2.67+0.66 nmol/ml in
the control group. Although it was higher in the patient
group than in the control group, the difference did not
reach statistical significance. We believe that the lack of sta-
tistical significance resulted from a relatively low number
of patients. In the presence of oxidative stress, oxygen and
hydrogen are converted to hydrogen peroxide by SOD
and removed by CAT. Our results, indicating a lower level
of CAT in the patient groups, are in agreement with the
literature reports.!® Increased SOD activity in Behcet’s
disease is believed to be an indicator of free oxygen radical
production.!! Increased enzyme activity in the activation
period compared to the remission period suggests that oxi-
dative stress is higher in the disease activation than disease
remission. In our study, the level of SOD enzyme was signifi-
cantly higher in HSP patients than in the control group.'>!3
However, recent studies have shown the opposite, which
is a lower SOD level in HSP patients. We thought that we
obtained the blood samples during a period at which the
enzyme is taken before being consumed by oxidative stress
products. Low levels of SOD in literature reports are asso-
ciated with H,0, accumulation.

CONCLUSIONS

Although MDA values were found to be higher in patients
with HSP than in the controls, no statistical difference was
noted. We believe that although high MDA levels support
the role of lipid peroxidation in the pathogenesis of HSP,
statistical significance was not reached owing to the small
number of our patients. Reduced CAT activity is well in

agreement with the findings of previous reports. This find-
ing supports the notion that oxidative stress can play a role
in the pathogenesis of HSP.
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Pe3lome

BeepaeHwue: Ilypuypa Illenneiina-Tenoxa (ITIIT) - 5T0 CMHPOM CHCTEMHOTO BaCKY/INTA, XapaKTePU3YOLINIICA HETPOMOOMTOIIEHN -
4eCKOJ1 Iy pIypoli, apTPUTOM / apTparueil, abIoMyHaNIbHOI 60/1bI0 U rmoMepynoHedpuroM. ITarorenes ITIIT Hescen. OKucIUTEND-
HOe MOBPeX/IeHNe UTPaeT POJib B IIaTOreHe3e OOMBIIMHCTBA CITyYaeB.

Llenb: Iensio 9T0r0 nccnegoBanms 6BUI0 OLEHUTh M3MEHEeHsI OKMCIUTENBHOTO CTPecca IIyTéM M3yYeHIsI TAKUX MTapaMeTPOB, KaK
cynepokcupaucmyTasa (SOD), karanasa (CAT) u manonosblit auanbaerns (MDA), 4ToObI TONBITATbCA ONPENENTb POIb OKMUC/IN-
TenbHOro crpecca B IIIT ¢ gpyroi Touky 3speHus.

Marepuanbl n meTofibl: B aTo nccnegoBanme BouUm 23 megyMaTpuiecKux ManeHTa (ecAaTh JeBOYeK U TPUHAALATh MATbYMKOB) C
nuarnosoM ITIIIT, koTopsie HAGMIO[AIMCH B OT/iE/IEHUY TTeauaTpuy MeaumHcKkoro yuuBepcutera uMenu Kaxpanmapanra Crotayitma
B nepuof ¢ 2014 no 2016 rof, ¥ ABaALATh 3L0POBBIX [€Tell B KauecTBe KOHTPOJIbHON IpyIibl. Poyurenu Beex feteit ganu nHPoOpMu-
pOBaHHOe coracue Ha y4acTtue B uccnefgosanuu. B rpynme ITIIT onpenens Hadano ce30Ha 3a60/MeBaHNs U CUCTEMHOE IIOPasKeHe
BO BpeMsi [IOCTIeAyolLero HabmoneHns. [lepen HayanmoM mr06oro nedenns 6panu o6pasisl Kpou. 3HaveHus SOD, aktusroctu CAT n
MDA B o6pasiiax SpUTPOLMTOB U [Ia3Mbl CPAaBHUBA/IVCh MEXLY IPYIIION IALIIEHTOB U 340POBBIMM JIETHMIL.

Pesynbrarbl: B nccnegoBanny npuHsmm yyactue 23 manumenTa ¢ I (10 xeHckoro u 13 My>kckoro mosna) 1 20 3[0pOBbIX eTell.
Cpepnnuit Bospact nauyenTos ¢ IIIIT cocrasmsn 8.21 + 3.78 ropa (ot 2 1o 16 neT), a B KOHTPONbHOI rpyme - 8.6 + 4.2 (oT 3 o 14
net). Cpegnee 3HaueHne MDA cocrasuio 2.95 + 0.71 nmol/ml B rpymmne manueHToB u 2.67 + 0.66 nmol/ml B KOHTpONbHOI rpymie
(p=0.787). Cpenunit ypoBeHb ¢pepmenta CAT coctaswi 1.32 + 0.35 U/g Hb B rpymmne nanuentos u 7.8 + 1.74 U/g Hb B KoHTpoOnbHOI
rpynne (p=0.001). Cpennue yposanu ¢pepmenra COJI cocrasumm 3.06 + 0.85 U/g Hb B rpynmne naruentos u 0.97 + 0.36 U/g Hb B xon-
TponbHOI rpymie (p=0.001).

3akntoueHue: Xors Boicokre yposHI MDA noaTBep/aoT posib HepeKICHOro OKMCIeHnA mnupoB B maTorenese T, crarmern-
4eCKOJ 3HAYMMOCTY JOCTUYb He YAANIOCh 13-3a OIPaHMYEHHOTrO YNC/Ia HalMX manueHToB. CHibkeHne aktuBHOCTH depmenTa CAT
COIJIacyeTCsl C pe3y/IbTaTaMi NPeAbIAYIIUX UCCIefoBaHMil. DTY JaHHbIE MOATBEP)XK/AI0T MUMICI0 O TOM, YTO OKMCIIUTENIbHBIN CTpecc
MOXXET UTPATh POJIb B IIATOTEHe3e.

KntoueBble MOMEHTbI: Haiy pesynbTaThl IOATBEPKIAIOT U0 O TOM, YTO OKMCIUTEIbHBIN CTPECC MOT UIPaTh POIb B IIATOTeHe3e
TTHIT.

KnroueBble cioBa

nypnypa llenneiina-Tenoxa, OKCUMIATUBHBII CTPeCC, IeAUaTPUA
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