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Alterations of antioxidant enzymes in preeclampsia
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ABSTRACT

Background: Pregnancy is a stressful condition in which many physiological and metabolic functions are altered to
considerable extent and hypertension is the most common problem encountered during pregnancy, complicating 5-
10% of pregnancies. Recent reports suggest that free radical induced endothelial damage as an important factor in the
pathogenesis of preeclampsia. Such cell injury might in turn is counteracted by the action of several in vivo
antioxidants. The aim of present study was to determine the activity of enzymatic antioxidants - glutathione
peroxidase and catalase in preeclampsia.

Methods: Thirty cases of preeclampsia and thirty gestational age matched normotensive pregnant women attending
Narayana General Hospital, Nellore were included in the study. The antioxidant enzymes - RBC glutathione
peroxidase and catalase activities were determined by the respective laboratory methods in preeclampsia cases and
compared with that of normotensive pregnant women.

Results: The activity of catalase was significantly decreased (mean + SEM 5.6 + 0.26 vs. 8.5 £ 0.32 k/ml) and that of
glutathione peroxidase was significantly increased (mean + SEM 103.9 + 1.67 vs. 83.8 = 1.85 U/gm of Hb) in
preeclamptic cases when compared with that of normotensive pregnant women.

Conclusions: We conclude that activities of antioxidant enzymes-glutathione peroxidase and catalase are altered in
preeclampsia. The increased activity of the antioxidant enzymes may be a compensatory regulation in response to
increased oxidative stress while the decreased activity supports that lipid peroxidation is an important causative factor
in the pathogenesis of preeclampsia.
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INTRODUCTION

Preeclampsia is a multisystem disorder characterised by
hypertension to the extent of 140/90 mm of Hg or more,
proteinuria (=300 mg/day) and edema induced by
pregnancy after twentieth week.! Recent studies have
shown that oxidative stress plays an important role in the
pathogenesis of preeclampsia and may be a final common
pathway leading to tissue damage.? An adaptive
mechanism enhancing the maternal antioxidant defence
system to counteract the effect of free radicals through

enzymatic antioxidants like superoxide dismutase (SOD),
glutathione peroxidase (GPx), catalase and also
nonenzymatic antioxidants like reduced glutathione
(GSH) can prevent the occurrence of oxidative stress in
preeclampsia. However, pregnancy is a state where this
adaptation may be easily disrupted. There are conflicting
reports on activities of the antioxidant enzymes like
Glutathione Peroxidase (GPx), catalase in preeclampsia.
Some studies have shown an increase in the activity of
glutathione peroxidase,®* whereas few studies reported a
reduction in its activity>” in preeclampsia. Similarly, the
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activity of catalase has been reported to increase,” or
decrease® in preeclampsia. In this context, the present
study was undertaken to determine the activities of RBC
glutathione  peroxidase (GPx) and catalase in
preeclampsia.

METHODS

Thirty cases of preeclampsia and thirty normotensive
pregnant women attending antenatal clinic at Narayana
General Hospital, Nellore were enrolled for the study
after taking informed consent. Both cases and controls
were primigravida, between 20-30 years of age and were
in their third trimester.

Inclusion criteria: Women with Preeclampsia diagnosed
based on definition of American College of Obstetricians
and Gynecologists (ACOG)s: 1) Systolic blood pressure
greater than 140 mm of Hg or rise of at least 30 mm of
Hg or 2) Diastolic blood pressure greater than 90 mm of
Hg or rise of at least 15 mm of Hg (manifested on two
occasions at least 6 hours apart) and 3) Proteinuria of 300
mg or greater in 24 hours urine collection or protein
concentration of 1 gm/litre (on two occasions at least 6
hours apart).® Subjects with normal pregnancy were
normotensive and had no proteinuria.

Exclusion criteria: Tobacco adductors, illnesses like
severe anemia, diabetes mellitus, ischemic heart disease,
essential hypertension, renal insufficiency, history of
stroke and alcoholics.

5 ml of venous blood was collected into EDTA tube from
the study subjects and antioxidant enzyme activities in
RBC were determined.

Isolation of erythrocyte and haemolysate preparation

The blood samples were centrifuged at 3000 g for 15
minutes at 4°C and the isolated red cells were washed 4-5
times with 0.154 M NaCl to remove plasma and buffy
coat. After the final wash, the required packed cells were
lysed by hypotonic shock and different dilutions were
used as haemolysate.

Hemoglobin estimation

Haemoglobin content of the erythrocyte was measured
using cyamethemoglobin method.

Determiantion of GPx (EC 1.11.1.9) activity

Glutathione  peroxidase activity —was  measured
spectrophotmetrically*® at 340 nm in 50 mM phosphate, 5
mM EDTA buffer, pH 7.0 containing 0.3 mM NADPH,
0.3 U/mL GRx, 5 mM GSH, 4 mM sodium azide, 75uM
H»O, and 10uL of erythrocyte lysate in a final reaction
mixture of 3 mL. The hemolysate was pretreated with
Drabkin’s reagent to produce stable cyanmethemoglobin,
eliminating  methemoglobin-reductase-mediated  (or

nonenzymatic) oxidation of NADPH. One unit of GPx
was considered to be the amount necessary to oxidise 1
pmol NADPH/min. The activity was expressed as U/g of
Hb.

Determination of catalase (1.11.1.6) activity

Catalase decomposes H,O, and forms water and
molecular oxygen.

H»0O; absorbs maximum light at 240 nm. The absorbance
decreases as H,O, is being decomposed by catalase.
Determination of catalase activity was done by
monitoring the rate of HxO, decomposition
spectrophotometrically at 240 nm following the
procedure of Abei.!

RBC lysate was prepared by adding 0.1 ml of RBC to 0.4
ml of milli Q water. 20 pl of RBC lysate was further
diluted in 10 ml of phosphate buffer (50 mM KH2PO.
and 50 mM NayPO4, pH 7.0). Catalase activity was
performed by adding 1.0 ml of 30 mM H;0; to 2 ml of
diluted RBC lysate. The decomposition of H,O, was
measured by monitoring the decrease in the absorbance at
240 nm for 60 seconds. The catalase activity was
expressed as rate constant (k/ml).

Statistical analysis: Data was analysed using statistical
software SPSS version 20. Values are expressed as mean
+ SEM (standard error of mean). Comparison of values
between cases and controls was done using Student’s t
test. A p value of less than 0.05 was considered
statistically significant.

RESULTS

The activity of catalase was significantly decreased
(mean £ SEM 5.6 + 0.26 vs. 8.5 £ 0.32 k/ml) and that of
glutathione peroxidase was significantly increased (mean
+ SEM 103.9 + 1.67 vs. 83.8 £ 1.85 U/gm of Hb) in
preeclamptic cases when compared with that of
normotensive pregnant women.

Table 1 shows comparison of RBC catalase activity
between preeclamptic and normal pregnant women.

Table 2 shows comparison of RBC Glutathione
peroxidase activity between preeclamptic and normal
pregnant women.

Table 1: Comparison of RBC catalase activity
between preeclamptic and normal pregnant women.

Preeclamptic

Normal pregnant

Parameter women (n=30) Women (n=30) \F,,a|ue
Mean + SEM  Mean + SEM

Catalase 5.6 +0.26 8.5+0.32 0.000*

(k/ml)

*p value <0.05 statistically significant, n.=number of subjects
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Table 2: Comparison of RBC Glutathione peroxidase
activity between preeclamptic and normal pregnant

women.
Preeclamptic g'l?e;ngL " P
Farameter m%g]ﬁi(ggiz)) Women (n=30) value
= Mean + SEM
GPX .
(Ulg Hb) 103.9 + 1.67 83.8+1.85 0.000

*p value <0.05 statistically significant, n=number of subjects
DISCUSSION

Preeclampsia can have significant impact on health of
both mother and fetus. In health, oxidation by free
radicals and neutralisation by antioxidants remain in
balance. In our previous study we demonstrated that
uncontrolled lipid peroxidation is a key factor in the
etiopathogeneiss of preeclampsia.’?> Elevation of lipid
peroxidation products causes impaired antioxidant
enzyme defence mechanism and this imbalance may
contribute to the pathogenesis of preeclampsia. In the
present study, we observed significant alterations in
antioxidant enzymes, GPx and catalase in preeclampsia.
A statistically significant decrease in the activity of
catalase (p value <0.000) was noted in preeclampsia
when compared with that of normotensive pregnant
women. Similar to our study decreased activity of
catalase was noted by others.®31 Catalase is the enzyme
which protects the cells from the accumulation of
hydrogen peroxide by dismutating it to water and oxygen
or by using it as an oxidant in which it works as
peroxidase.'*% In contrast to our study, few others
reported increased activity of catalase enzyme in
preeclampsia.*6-18

We also observed a statistically significant increase in the
activity of GPx (p value <0.000) in preeclampsia
compared to that of normotensive pregnant women. Also,
few others observed increased GPx activity in
preeclampsia, similar to our study.*1%2 In contrast to our
study, a decrease in GPx activity in preeclampsia was
noted by others.>®% Glutathione peroxidase (GPx), an
oxidative stress inducible enzyme plays a significant role
in the peroxyl scavenging mechanism and in maintaining
functional integration of the cell membranes.? The rise in
the activity of this antioxidant enzyme could be due to its
induction to counter the effect of increased oxidative
stress.!* Also increase in GPx activity might be explained
on the basis of the lack of vitamin E levels in cases of
severe preeclampsia.®*

CONCLUSION

Pregnancy creates oxidative stress and stress level further
increases in preeclampsia. This causes an imbalance
between lipid peroxidation and antioxidant defences in
preeclampsia, leading to free radical mediated endothelial

dysfunction. We strongly recommend that all pregnant
women should be supplemented with antioxidants to
prevent overwhelming effect of oxidative stress.
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