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Abstract
Background: Pre-eclampsiaisa medical condition characterized by a BP of 140/90 mm Hg or greater
after 20 weeks' gestation in a women with previously normal BP and who have proteinuria (> 0.3 g
protein in 24-h urine specimen).
Aim of the study: In this study, we tried to establish the relationship between insulin resistance and
oxidative stress in sera of pre-eclamptic women and their effect on the clinical severity of disease.
Patients and Methods: The study was conducted in Babylon Maternity and Pediatric Teaching
Hospital for the period starting from April 2011 to the end of August 2011 on the fifty pre-eclamptic
women [fifteen in the second trimester (G1), twenty in the third trimester (G2) with mild pre-
eclampsia and fifteen patients in the third trimester with severe pre-eclampsia (G3)] .Fasting serum
insulin, Fasting blood glucose , Total antioxidant level ,Lipid profile ,Malondialdehyde and uric acid
were determined .Insulin resistance was calculated according to HOMA score. The results were
compared with results obtained from age and BMI-matched control groups which consisted of forty
apparently healthy pregnant women [fifteen in the second trimester (G4) and twenty five women in the
third trimester (G5)].
Results: The results of the present study revealed a significant increment in insulin resistance (IR-
HOMA) in sera of (G1) compared with (G4) (P<0.05), also there was a significant increment in IR-
HOMA in sera of (G2&G3) compared with control group (G5) (P<0.01),and also there was a
significant increment in IR-HOMA in (G3) group compared with (G2) (P<0.01) . Serum total
antioxidant status (TAS) was significantly declined in (G1,G2&G3) compared with (G4&G5) (p<0.01)
and there was a significant declined in TAS seen in sera of (G3) compared with (G2) (P<0.05). Serum
MDA concentration was significantly increased in (G1,G2and G3) compared to (G4 and G5) (P<0.01).
Also serum MDA concentration was significantly higher in (G3) compared with (G2) (p<0.05) . S.uric
acid concentration was significantly higher in (G1&G2 ) compared to (G4 and G5) (P<0.05). Also S.
uric acid concentration was significantly increased in (G3) compared with (G5) (p<0.01) , and also
s.uric acid was significantly higher in (G3) compared with (G2) (p <0.05). Serum TG & VLDL-c were
significantly higher in (G1&G2) compared with (G4,G5) (p<0.05). Also a significant increment in TG
&VLDL-c were seen in (G3) compared with (G5) (p<0.01) . There was a significant increment in
previous parameters in (G3) compared with (G2) (p<0.05). No significant difference were seen in the
serum levels of TC,LDL-c,HDL-c in sera of all groups.Finally no significant correlation between IR-
HOMA and TAS in sera of all groups (p>0.05), No significant correlation between IR-HOMA and
S.MDA in sera of different groups p>0.05 except in G4 there was a significant positive correlation
between IR-HOMA and MDA (p<0.01) and also no significant correlation between TAS and MDA in
different groups (P>0.05) except in (G1) a significant positive correlation was seen between TAS and
MDA (p<0.05).
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Introduction mg/24 hours or greater or equal to 1+

re-eclampsia occurs in about 3-

5% of pregnancies and is an

important cause of fetal and
maternal morbidity and mortality
world wide[1]. Pre-eclampsia occurs
during second and third trimester of
pregnancy and it is more common in
nulliparous women[2]. It is
characterized by blood pressure of
140/90 mm Hg or rise in systolic blood
pressure of more than 30 mmHg or
diastolic blood pressure of more than
15 mmHg after 20 weeks of gestation,
in conjugation with proteinuria >300

or 100 mg/dl by dipstick response [3].

Pre-eclampsia refers to a set of
symptoms rather than any causative
factor, and there are many different
causes for the condition. It appears
likely that there are substances from
the placenta that can cause endothelial
dysfunctionin the maternal blood
vessels of  susceptible  women.
While blood pressure elevation is the
most visible sign of the disease. It
involves generalized damage to the
maternal endothelium, kidneys,
and liver, with the release of
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vasoconstrictive factors being
secondary to the original damage[4].
Pre-eclampsia is mild in 75%
of cases and severe in 25% of them. In
its extreme, the disease may lead to
liver and renal failure, disseminated
intravascular coagulopathy (DIC), and
central  nervous system  (CNS)
abnormalities. If  pre-eclampsia-
associated  seizures develop, the
disorder has developed into the
condition called eclampsia [5]. Mild
pre-eclampsia is defined as the
presence of hypertension (BP >140/90
mm Hg) on 2 occasions, at least 4
hours apart, but without evidence of
end-organ damage in the patient[5].
Severe pre-eclampsia is defined as the
presence of one of the following
symptoms or signs in the presence of
pre-eclampsia: (1) Systolic blood
pressure (SBP) of 160 mm Hg or
higher and diastolic blood pressure
(DBP) of 110 mm Hg or higher on 2
occasions at least 4 hours apart .(2)
Proteinuria of more than 5 g in a 24-
hour collection or more than 3+ on 2
random urine samples collected at least
4 hours apart.(3) Pulmonary edema or
cyanosis.(4) Oliguria (< 400 mL in 24
h).(5) Persistent headaches.(6)
Epigastric pain and/or impaired liver
function.(7) Thrombocytopenia.(8)
Oligohydramnios , decreased fetal
growth, or placental abruption [5].
Insulin resistance is decreased
ability of target tissues,such as
liver,adipose ,and muscle ,to respond
properly to normal circulating
concentration ~ of  insulin .For
example,insulin resistance IS
characterized by uncontrolled hepatic
glucose  production,and  decreased
uptake by muscle and adipose
tissue[6]. Insulin  resistance and
resultant hyperinsulinemia are
characteristic of normal pregnancy
(increased insulin secretion by the
pancreatic [ cells, and following
initially increased insulin sensitivity,

there follows a progressive increase in
insulin  resistance throughout the
second and third trimesters [7]. Pre-
eclampsia may be associated with
greater degrees of insulin resistance
than  characteristic ~ of  normal
pregnancy [8]. A time when the insulin
resistance characteristic of pregnancy
IS maximal, supports a possible
association. Postulated mechanisms
through which insulin resistance might
increase blood pressure in pregnancy,
as in essential hypertensives, include
sympathetic nervous system activation
[9], renal sodium retention ,increased
cation transport [10], and associated
endothelial dysfunction [11].

Oxidative stress represents an
imbalance between the production and
manifestation of reactive oxygen
species and a biological systems ability
to readily detoxify the reactive
intermediates or to repair the resulting
damage [12]. Oxidative stress may
cause endothelial cell dysfunction in
pre-eclampsia [13]. Due to the
abnormal  placentation leads to
placental ischemia [14]. The ischemia
reperfusion injury to the placenta leads
to generation of placental oxidative
stress [15] .Oxidative stress may play a
role in the pathophysiology of pre-
eclampsia [15]. Generation of free
radicals increases during pregnancy,
and placental mitochondria are the
major sources of ROS production [16].
Lipid peroxides are formed and bind to
the lipoproteins and are then
transported to distant sites in the body
[16]. In  pre-eclamptic  women,
lipoperoxidation products, especially
malondialdehyde (MDA) increase
[17].In contrast to normal pregnancy,
pre-eclampsia is characterized by
increased  oxidative  stress  and
decreased antioxidants [18].
Cumulative evidence in recent years
has shown that a biochemical
imbalance in pre-eclampsia occurs
with an increase of oxidative stress and
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lipoperoxidation and at the same time,
a deficient antioxidant protection [19].
Several  important  non-enzymatic
antioxidants are significantly decreased
( vitamin C, vitamin A, vitamin E, -
carotene, glutathione levels, and iron-
binding capacity are lower in the
maternal circulation of women with
pre-eclampsia than in women with a
normal pregnancy) [20] ,and enzymatic
antioxidants (superoxide dismutase
SOD, and glutathione peroxidase GPXx)
are decreased [21]. In the presence of
deficiency of superoxide dismutase
activity, nitric oxide (NO) reacts with
superoxide to form peroxynitrite
(ONOO-) which is a strong oxidizing
agent capable of initiating lipid
peroxidation. Since NO is a potent
vasodilator, at times when SOD is
deficient, not only the vasodilating
action of nitric oxide is impaired but
also a strong oxidizing agent is
produced [22].

In the course of normal
gestation, serum lipid and lipoprotein
levels undergo variations, and
triglycerides(TG), cholesterol and
phospholipids  are  elevated.These
changes are considered a reflection of
increased metabolic demands by the
mother’s organism [23]. Serum low-
density lipoprotein cholesterol (LDL-c)
levels increase as gestation progresses,
probably due to the hepatic effects of
estradiol and progesterone[24]. High-
density lipoprotein cholesterol (HDL-
c) levels increase. It is thought that
estrogen is responsible for elevating
HDL-c levels during the first half of
gestation [24]. In PE, TG levels are
raised above those seen in normal
pregnancy, especially in the third
trimester [25]. In combination with the
other metabolic changes, the abnormal
lipoprotein  metabolism in PE is
considered to be a maternal adaptive
response to placental insufficiency
[25].

Patients and Methods

This study was conducted in
Babylon Maternity and Pediatric
Teaching Hospital for the period
starting from April 2011 to the end of
August 2011.Fifty pregnant women
with pre-eclampsia (fifteen of them in
the second trimester of pregnancy
while thirty five of them were in the
third trimester of pregnancy) . Those
patients were admitted to hospital for
further  investigations, monitoring,
and/or delivery. These selected pre-
eclampticpregnants were divided into
three groups according to gestational
age and severity of disease:-

-Group (G1) includes 15 pre-
eclamptics in the second trimester.
-Group (G2) includes 20 pre-
eclamptics in the third trimester with
mild pre-eclampsia .

-Group (G3) includes 15 pre-
eclamptics in the third trimester with
severe pre-eclampsia.

Control groups include forty
apparently healthy pregnants which
attended the primary antenatal care
center which were also divided into
two groups according to gestational
age:-

- Group (G4) includes 15
normotensives in the second trimester.
-Group (G5) includes 25

normotensives in the third trimester .
After an overnight fasting (14
hours) five milliliters of venous blood
were obtained from pre-eclamptic and
healthy pregnants, then collected in
tubes without anticoagulants and were
left for 15 minutes at room temperature
to clot. The serum was separated by
centrifugation at 2000  xgfor
approximately 10 minutes.Fasting
blood glucose was assessed by
enzymatic method using a kit supplied
by Biomeghreb company (Tunis) [26] .
Insulin level was measured by enzyme
linked immunosorbent assay (ELISA)
using a kit supplied by DRG
Instruments  company  (Germany)
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[27].An indirect method used for the
assessment of insulin resistance IR-

HOMA (Homeostasis ~ model
assessment HOMA) was calculated
using the equation  mentioned
below[28].

HOMA = [glucose (in mmol/L) x
insulin (in p IU/mL ) ]/22.5

Patients were considered as
insulin resistant when HOMA >2.6
[28]. Total antioxidants status (TAS)
measured by colorimetric method
using a kit supplied by RANDOX
Company (United Kingdom) [29].Uric
acid was assessed by enzymatic
method wusing a kit supplied by
Biomeghreb company (Tunis) [30].
Serum MDAassay was based on the
colorimetric reaction of MDA with
thiobarbituric acid (TBA) forming an
MDA-TBA2 adduct that absorbs
strongly at 532 nm [31] .Serum total
cholesterol TC[32], triglyceride
TG[33], ,high density lipoprotein-
cholesterol HDL-C  [34]  were
measured using kits provided by
Biolabo,SA company (France).VLDL-
cholesterol concentration was
calculated by dividing triglycerides
value by 2.22. LDL-cholesterol
concentration was calculated by using
Friedewald equation [35].
Statistical analysis
Analysis of the data was carried out
using SPSS 17 software for Windows.
Data were expressed as mean £SD.The
statistical analysis based on ANOVA
test to determine the differences
between groups and within groups.
Correlation, regression and correlation
coefficient (r).P value of< 0.05 was
considered to  be  statistically
significant.

Results

The studied groups had
approximately similar ages, BMI, and
gestational ages, where as systolic
(SBP) and diastolic blood pressure
(DBP) values were significantly

different in the pre-eclamptic groups
than in healthy pregnant p<0.001as in
tables (1) and (3). In this study it has
been found a significant increment in
insulin resistance in pre-eclamptic
group in 2" trimester (G1) compared
with normal pregnant women in same
trimester (G4) p< 0.05, also there was
a highly significant increment in
insulin resistance in pre-eclamptic
groups (G2&G3) in 3™ trimester
compared with control group in the
same trimester (G5) p< 0.01,and also
there was a highly significant
increment in severe PE (G3)compared
with mild PE (G2) p<0.01. Serum total
antioxidants  revealed a  highly
significant decline in pre-eclamptic
groups (G1, G2 & G3) compared with
normal pregnant women (G4 &G5) p
<0.01 ,and there was a significant
decline in TAS in sera of severe
(G3)compared with mild (G2) p< 0.05.
S. MDA concentration showeda
highly significant increment in the pre-
eclamptic groups (G1,G2 and G3)
compared to normal pregnants groups
(G4 and Gb5) P<0.01. Also S. MDA
concentration was significantly higher
in  severe pre-eclamptics  (G3)
compared with mild pre-eclamptics
(G2) p<0.05 .S.uric acid concentration
was significantly higher in the pre-
eclamptic groups (G1&G2 ) compared
to normal pregnants groups (G4 and
G5) P<0.05. Also s.uric acid
concentration was a highly significant
increase in severe pre-eclamptics (G3)
compared with normal pregnant
women (G5) p<0.01 . The results
showed that s.wric acid was
significantly higher in severe PE (G3)
compared with mild PE (G2) p <0.05.
Serum TG & VLDL-c were
significantly higher in pre-eclamptic
group (G1l& G2) compared with
normal pregnant groups (G4& G5)
P<0.05 . Also, a highly significant
increase in TG &VLDL-c were seen in
sera of severe PE (G3) compared with
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control (G5) P<0.01. Serum levels of
TG & VLDL-c were significantly
higher in severe (G3) compared with
mild(G2) P<0.05.No significant
difference were seen in TC,LDL-
c,HDL-c in sera of pre-eclamptic
groups(G1,G2&G3) compared with
control  groups(G4&G5) P>0.05,
with no significant difference between
severe (G3) and mild (G2) P>0.05,as
shown in table (2). Beside these
results, it was found no significant
negative correlation between IR-
HOMA and TAS in (Gl and G4),
Also no significant  positive
correlation  between IR-HOMA and
TAS in (G2 ,G3 and G5) p > 0.05 as in
figs (1,2,3,4,5). No significant positive

correlation between insulin resistance
(IR-HOMA) and Malonyldialdehyde
(MDA) was seen in (G1 & G5) and
also no significant negative correlation
was seen in (G2 & G3)p > 0.05,
except in control group G4 there was a
significant positive correlation between
IR- HOMA and MDAp<0.01 as in figs
(6,7,8,9,10). A significant positive
correlation between TAS and MDA
was noticed in pre-eclamptic group in
2" trimesterG1 p<0.05. While there
was no significant positive correlation
seen in (G2 and G3) ,lso no
significant negative correlation
between previous parameters was seen
in (G4 and G5)p > 0.05 as in figs
(11,12,13,14,15).

Table 1 Clinical characteristics of the studied groups

Characters Gl G2 3 G4 G5

Numbar of subjects 15 20 15 15 25

Apa'vears

M aan=SI) 284=5.5 279567 | 278£52 28 666 288735

Fange 1541 1545 18-36 1840 1741

BMI Kg/ml

Mean =SD M40 335245 | 33558 322560 32352

Fange 277391 | 27467 244456 | 253456 | 2284356

Gestational agewealks)

(M ean=-SD 46231 331£33 | 33533 23531 33635

Fange 20-28 2835 2830 2028 2830

SBP nomH=

M ean=SI) 446263 | 146250 168£8.6 1113283 | 1148=6.5

Fange 140-160 140-150 160-180 100-120 100-120

DBP mmige 9354 8

M ean= 5D 2645 1146251 | 71.3=6.3 T1AE6.8
S0-100

Range S0-100 110-120 6050 60-80
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Table 2 Biochemical parameters of pre-eclamptic and control groups

Parameters Gl G2 G3 G4 G5
FBS mmol/L
Mean+SD 4.9+0.56 5.4+£1.0 6.0+£0.82 4.0£0.51 4.7+1.0

Fasting insulin

plU/ml Mean+SD | 14. 8+3.1 17.5x4.7 21.246.0 10.9+4.5 13.045.0

IR-HOMA

Mean +SD 3.240.73 4.2+1.44 5.7+2.4 1.92+0.87 2.5+0.86

TAS mmol/L

Mean+SD 0.91+0.4 0.76+0.38 0.49+0.19 1.34+0.29 1.1+0.36

MDA pmol/L

MeanxSD 4.4+1.2 4.9+1.0 5.8+1.2 3.4+0.72 3.6+0.79

Uric Acid pmol/L

Mean+SD 308.7£79.6 || 322.5+79.2 396.2+144.8 | 235.3+45.9 | 267.3+46.1

TG mmol/L

Mean+SD 2.34+0.6 2.43+0.52 2.93+1.17 1.83+0.48 1.9+0.54

VLDL-C mmol/L

MeanxSD 1.0+0.27 1.0+0.24 1.3x0.51 0.86+ 0.21 | 0.88+0.24

TC mmol/L

Mean+SD 5.4+0.89 5.8£1.0 5.940.92 4.940.9 5.3+0.85

HDL-C mmol/L

Mean+SD 1.59+0.47 1.55+0.31 1.55+0.51 1.63+0.43 1.66+0.4

LDL-C mmol/L

Mean+SD 2.8+0.99 3.2£1.0 3.4%1.3 2.4+1.0 2.8+0.85
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Table 3 Significance of the results among different groups

Parameters Gl vs G4 G2 vsG3 G2 vs G5 G3 vs G5
Age years

P- value NS NS NS NS
BMI kg/m2

P- value NS NS NS NS

Gestational age

weeks
P- value NS NS NS NS
SBP mmHg
P- value p< 0.001 p< 0.001 p< 0.001
p<0.001
DBP mmHg
P- value p< 0.001 p< 0.001 p< 0.001 p< 0.001

NS : No significant difference between the mean values of the corresponding groups p> 0.05.
p< 0.001 : very highly significant difference.
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Figure 1 Correlation between insulin resistance (IR-HOMA) and total antioxidant
status(TAS) in G1 (r=- 0.23)
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Figure 2 Correlation between IR-HOMA and TAS in G2 (r=0.044)
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Figure 4 Correlation between IR-HOMA and TAS in G4(r=- 0.17)
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Discussion
The mechanisms by which
hyperinsulinaemia/insulin  resistance

may predispose to pre-eclampsia are
not well defined, although there are

several plausible hypotheses. (1)
DeFronzoet. al. [36].found that
hyperinsulinaemia  inhibited  renal

sodium transport in the proximal
tubule, reducing sodium excretion.
Sodium retention could then result in
hypertension. (2) Wu et al
[37].reported that insulin enhanced
vasoconstriction. Alternatively,
hyperinsulinaemia/ insulin resistance
might affect angiogenic pathways.

Increased concentrations of the anti-
angiogenic  protein  sFlt-1  and
decreased concentrations of the

proangiogenic proteins VEGF and

Dalia Sh. Al-owiadi, Tariq H. Al-Khayat and Bushra J .Al-Rubaiee

PIGF are thought to damage vascular
endothelium and result in clinical pre-
eclampsia (3)Anderson et al.
[38].noted that hyperinsulinaemia was
associated with increased plasma
norepinephrine levels and increased
muscle sympathetic nerve activity,
which could elevate blood pressure.
Insulin resistance is only one of the
components of the metabolic syndrome
that is present in pre-eclamptic women.
Whether other components are the
important factors is an open question.
Altered lipids, especially increased free
fatty acids , triglycerides and perhaps
even increased uric acid, may have
relevant  pathophysiological effects
[39] . Increased insulin resistance also
associated with increased oxidative
stress, and prostaglandin imbalance(an
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increased ratio of the tromboxane
levels to prostacyclin levels)[40]
The results of present study were in
agreement with result reported by
Stefanovié¢- M et al. [41] who observed
that insulin resistance significantly
higher in  pre-eclamptics than
normotensive women and these
increment in insulin resistance was
closely related to clinical severity of
disease. These results in disagreement
with results reported by Teimoori- B
et al. [42] ,who stated that
pathophysiology of pre-eclampsia has
no relationship to insulin resistance
and insulin resistance did not have any
statistical significance in pre-eclamptic
and normotensive women at term
gestational age.This discrepancy can
be attributed to dietary and
environmental changes .

Pre-eclampsia is characterized as a
state of oxidative stress resulting from
increased generation of free radicals
and decreased levels of antioxidants,
which scavenge free radicals [43].In
patients with pre-eclampsia,
antioxidants scavenge the increased
free radicals, resulting in lowered
antioxidant levels [43] .In our study we
found that total antioxidants level was
lower in pre-eclamptic women than
healthy pregnant women and these
results were similar to the results of
some studies .such as those done by
Rukmini MS et al. [44].Who found
that impaired antioxidant activity and
the reduction of antioxidants could be
the possible cause for the increased
lipid peroxidation observed which may
cause damage to vascular endothelium
resulting in clinical symptoms of pre-
eclampsia. In addition our study also
demonstrates significantly lower levels
of total antioxidant capacity in severe
PE compared to mild PE, confirming
that the degree of biochemical disorder
is closely related to clinical severity
.This result is in a good agreement
with result reported by Chamy VM et

al. [45] who found that reduction in
TAS was closely related to clinical
severity of pre-eclampsia. Also as a
result of oxidative stress was an
increased  production  of lipid
peroxides. Placental oxidative stress
has been proposed as a promoter of
lipid peroxidation, and endothelial cell
dysfunction associated with  pre-
eclampsia[46]. The increased MDA
levels in pre-eclampsia is known to be
due to increased generation of reactive
oxygen species and increased oxygen
demand along with reduction in
activities of enzymes like superoxide
dismutase, glutathione peroxidase and
decrease  in  concentration  of
antioxidants like Vitamin C and
Vitamin E [47].The results of these
study was in agreement with results
reported by Kashinakunti SV et al.
[48] who found increase in level of
MDA in patients with PE. In addition
CHAMY VM et al. [45]demonstrated
a close relationship between the degree
of oxidative stress and the clinical
severity of this disease, since levels of
lipid damage in the severe PE group
was much higher than the mild PE
group, suggesting that toxic effects of
lipoperoxide lead to hypertension.

The increment in serum uric acid in
pre-eclamptic compared with normal
pregnant women can be attributed to:
(1)Reduction in the clearance of uric
acid secondary to the reduction in the
glomerular filtration rate, increased
absorption and a decrease in the
secretion may be the cause for the rise
in the level of serum uric acid in Pre-
eclamptic women[49]. (2)There may
be increased placental production of
uric acid secondary to placental
ischemia and increased trophoblast
shedding that lead to further purine
availability for breakdown[50]. In this
study  the results is in a good
agreement with result reported by
Kashinakunti SV et al. [48]. Who
found that the wuric acid play an
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important role in the pathophysiology
of pre-eclampsia. Also Lim K-H et
al.[51] found an elevated level of uric
acid reflects the degree of placental
cell destruction as well as severity of
disease.

The present study showed significantly
increase in TG levels in sera of pre-
eclampics compared with control and
may be attributed to the principle
modulator of hypertriglyceridemia
oestrogen as pregnancy is associated
with hyperoestrogenaemia. Oestrogen
induces  hepatic  biosynthesis  of
endogenous triglycerides, which is
carried by VLDL-C [52].Increased TG
levels results in endothelial cell
dysfunction and in pre-eclampsia gets
deposited in predisposed vessels [53],
causes generation of small dense
LDL[25] and hypercoaguability [53].
KornackiJ et al. [54] who found an
elevated serum triglycerides as an
important contributing factor of pre-
eclampsia. Also the present study
showed insignificant difference in
TC,LDL-c,HDL-c in sera of pre-
eclamptic groups compared with
control groups. These results were
consistent with the results reported by
KASHINAKUNTI SV et al. [55] Who
observed an insignificant difference in
TC,LDL-c,HDL-c parameters of cases
and controls. Many of the variations in
the lipid profile values  between
different populations can be attributed
to disparate environmental factors and
dietary habits. Thus, these variations
may contributed to the pathogeneses of
pre-eclampsia[55].

Insignificant correlation was seen
between IR- HOMA and TAS in all
groups . Also the correlation between
IR-HOMA and MDA in different
groups was insignificant except in
(G4) (control group in 2" trimester)
IR- HOMA was significantly positive
correlated with serum levels of MDA
and that can be attributed to:
l)increased oxidative stress together

with the decreased
antioxidativedefence seems to
contribute  to  decreased insulin
sensitivity with the impaired insulin
secretory response and that lead to
increase of insulin resistance [56].
2)Also insulin resistance encourages
oxidative stress because hyperglycemia
and higher levels of free fatty acids
lead to increase ROS production as
consequence that lead to increase
production  of lipid peroxides
especially MDA [56]. We found also
insignificant correlation between MDA
and TAS in different groups except in
(G1) (pre-eclamptic group in 2"
trimester) there was positive
significant correlation between MDA
and TAS and we can attributed that to
the increase of free radicals that
released from the poorly perfused
fetoplacental unit. These free radicals
initiate lipid peroxidation by attacking
polyunsaturated fatty acids in cell
membranes, converting them to lipid
peroxides and that lead to increased
activity of antioxidant defenses as a
compensatory regulation in response to
increased MDA production [57] .

Conclusions and Recommendations

Insulin resistance is an important part
of metabolic syndrome and may be a
contributor factor in pre-eclampsia.Our
finding suggested presence of insulin
resistance in pre-eclamptics and
normotensives pregnant but the insulin
resistance higher in PE than normal
pregnant women. Thediminution in
TAS in sera of PE added to imbalance
between prooxidants and antioxidants
would result in oxidative stress ,which
in turn may cause oxidative stress in
pre-eclampsia.Also The present study
is consistent with previous studies
suggesting that plasma lipid appears to
be of immense value in understanding
the pathogenesis and elevated serum
TG as an important contributing factor
of pre-elampsia and these changes in
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TG was related with pre-eclampsia
especially severe pre-eclampsia.

Finally, we strongly recommend the
estimation of antioxidant status and
insulin  resistance in pre-eclamptic
patients, especially in severe cases.
Besides, administration of antioxidants
IS quiet necessary to modulate and
hence relieve oxidative stress in the
corresponding patients.
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