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Abstract
Objectives: To observe the effect of the antioxidant lycopene on the occurrence of pre-eclampsia and intrauterine
growth retardation in primigravida women. Methods: A total of 251 primigravida women were enrolled in this
prospective, randomized controlled study in the second trimester. A total of 116 women were given oral lycopene
(Group I) in a dose of 2 mg twice daily while 135 women were given a placebo (Group II) in the same dose until
delivery. The criteria for recruitment included gestational age of 16–20 weeks, singleton pregnancy, absence of any
medical complication and willingness on the part of the women to participate in the study. The women were followedup until delivery for development of pre-eclampsia, mode of delivery and fetal outcome. Results: The two groups
were comparable in their maternal characteristics. Pre-eclampsia developed in significantly less women in the lycopene
group than in the placebo group (8.6% vs. 17.7%, Ps0.043 by chi-square test). Mean diastolic blood pressure was
significantly higher in the placebo group (92.2"5.98 mmHg vs. 86.7"3.80 mmHg, Ps0.012). Mean fetal weight
was significantly higher in the lycopene group (2751.17"315.76 g vs. 2657"444.30 g, Ps0.049). The incidence
of intrauterine growth retardation was significantly lower in the lycopene group than in the placebo group (12% vs.
23.7%, Ps0.033). Conclusions: The results of the present study suggest that the antioxidant lycopene reduces the
development of pre-eclampsia and intrauterine growth retardation in primigravida women.
䊚 2003 International Federation of Gynecology and Obstetrics. Published by Elsevier Science Ireland Ltd. All rights
reserved.
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1. Introduction
Pre-eclampsia is a human pregnancy specific
disorder that adversely affects the mother by vascular dysfunction and the fetus by intrauterine
growth restriction w1x. Using the definition of the
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International Society for the Study of Hypertension
in Pregnancy (ISSHP), non-proteinuric pregnancy
induced hypertension (PIH) may be estimated to
develop in 8–10% of nulliparous women; preeclampsia in 2–3% and eclampsia in approximately five to six per 10 000 pregnancies beyond 20
weeks’ duration w2x. The main risk of non-proteinuric PIH is the later development into proteinuric
pre-eclampsia and eclampsia which are one of the
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leading contributors to maternal mortality, with
cerebral hemorrhage as the most primary cause of
death w3,4x. Hypertensive disorders of pregnancy
are also a major cause of perinatal mortality in
particular due to abruptio placentae, fetal growth
restriction and iatrogenic preterm delivery w5x. The
major cause of fetal compromise is reduced uteroplacental perfusion.
Pre-eclampsia remains a disease of theories and
no single hypothesis can explain the etiology. It is
associated with widespread vasospasm, pathological lesions within multiple organ systems including
the uteroplacental vascular bed and increased platelet activation with platelet consumption and subsequent activation of the coagulating system in the
microvascular circulation w6x. There is impairment
of endothelial cell function in pre-eclampsia with
characteristic morphologic lesions such as glomerular endotheliosis, imbalance between vasodilator
and vasoconstrictor eicosanoid synthesis, resulting
in the general increase in sensitivity to vasopressors with ultrastructural changes in placental bed
and uterine vessels. There is imbalance between
lipid peroxidation and antioxidant defenses leading
on to endothelial dysfunction and free radical
mediated endothelial cell injury in pre-eclampsia
w7–9x. There is some evidence that protective
antioxidant systems are deficient in pre-eclampsia
as lower placental tissue and maternal serum carotenoid levels such as b-carotene, lycopene, and
canthaxanthin have been observed in pre-eclampsia
w10–12x. However, Schiff et al. could not find any
evidence of low vitamin E concentration in preeclamptic patients w13x. Only one study could find
possible beneficial effects of supplementation with
vitamin C and E in the prevention of pre-eclampsia
w14x. No other study has been done to our knowledge using the antioxidant lycopene in its
prevention.
The purpose of this study was to see the effect
of lycopene, an antioxidant, on prevention of preeclampsia and intrauterine growth retardation
(IUGR) in primigravida women.
2. Materials and methods
A total of 251 women attending the antenatal
clinics of Maulana Azad Medical College and

associated Lok Nayak Hospital, New Delhi were
recruited. Inclusion criteria were primigravidas,
with gestation between 16 and 20 weeks with
absence of any medical complication such as renal
disease, primary hypertension, cardiovascular disease, diabetes, or connective tissue disease. Power
analysis was performed to decide the total number
of women in each category of treatment. Considering the incidence of pre-eclampsia to be 7–10%
in primigravidas, and taking 5% as error, a sample
size of approximately 124 women in each group
was calculated.
Group I women were given 2 mg lycopene
twice daily, as LycoRed娃 soft gelatin capsules,
manufactured by Jagsonpal Pharmaceuticals Ltd.,
New Delhi, India, under license from LycoRed
Natural Products Industries Ltd., BeerSheva, Israel,
makers of natural lycopene, LYC-O-MATO娃.
Group II were given similar looking placebo tablets in the same dosage. Written informed consent
was taken from all the women for inclusion into
the study. Randomization was done using computer
generated numbers. The departmental ethical committee cleared the study. Patients were given either
the drug or placebo with a dose of one soft gel
twice a day until delivery. Triplicate copies of
stickers with the same code number were pasted
on the patient’s OPD card, proforma with patient’s
details and container carrying the drug. This was
done to later identify whether the patient was on
the drug or the placebo and also to give the patient
the same capsule as they had taken in the previous
month. The women were properly counseled to
take the medicine regularly, and were seen by the
same doctor on each visit to ascertain the compliance. The pill count was done on each visit. Data
of only those women who took the medications
regularly and completed the study were taken for
analysis. Dating of the pregnancy was done using
definite menstrual history and ultrasound scan
done in the first trimester. Lubchenco growth
curves were used from the computer in the ultrasound machine in the IUGR cases. IUGR term
was used for a fetus whose weight was below the
10th percentile for its gestational age w15x. The
treatment with the drug or placebo was continued
until delivery. Thus the women took the treatment
for 20–24 weeks (140–168 days).
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Table 1
Characteristics of women
S. no.

Characteristic

Group I
(ns116)

Group II
(ns135)

P-value

Significance

1.
2.
3.

Mean maternal age in years
Mean education (in years)
Religion
Hindu
Muslim
Mean gestational age at start
of study (weeks)

22.56
8.57

21.77
9.28

)0.05
)0.05

NS
NS

76 (65.6%)
40 (34.4%)
21.34"4.94

93 (68.8%)
42 (31.2%)
21.99"5.14

)0.05

NS

)0.05

NS

4.

During enrolment the blood pressure (BP) and
proteinuria were recorded. All the doctors who
participated in the trial were trained to take blood
pressure in a similar way to maximize reproducibility and for better accuracy. The blood pressure
was always taken by one of the doctors of the trial
in the right arm supine position and the 5th
Korotkoff sound was taken for diastolic BP. They
were given dates for their next visit, 1 month later.
On subsequent visits the BP and urine analysis for
proteinuria were taken again and patient given the
next month’s course of drug or placebo as per the
coded number on the patient’s proforma. All the
patients were followed up for development of preeclampsia. Pre-eclampsia was defined as described
by International Society for Study of Hypertension
in Pregnancy. Hypertension was defined as one in
which diastolic blood pressure (DBP) reading was
)110 mmHg or two consecutive diastolic BP
G90 mmHg G4 h apart, or an increase in 20
mmHg in DBP; or systolic blood pressure (SBP)
)140 mmHg or a 30 mmHg increase in SBP in
patients enrolled as normotensive. Significant proteinuria was )300 mg protein in a 24-h urine
collection or 1q dipstick on two consecutive
occasions 4 h apart. Although the proteinycreatinine ratio is a better indicator of significant proteinuria than estimation of proteins alone in urine,
only quantitative estimation of proteinuria was
made in the present study as the facilities of
proteinycreatinine ratio were not available in our
laboratory. Although it would have been important
to determine the antioxidant content of the diet of
the women in such a study, diet analysis was not
performed due to lack of facilities. As the two
groups were similar in all aspects, it is presumed

that the antioxidant contents of the diet in both the
groups were probably similar.
In the labor room, the details of patients with
stickers on OPD cards were recorded, such as
period of gestation during delivery, BP during
delivery, mode of delivery, fetal weight, etc. These
data were collected and recorded. The final data
were subjected to statistical analysis.
2.1. Statistical analysis
Data were statistically analyzed with one-way
analysis of variance to detect significant differences between means in the drug and placebo groups.
The unpaired t-test was used to detect significance
between the two groups for parametric values.
Chi-square tests and symmetric measures were
done. A value of P-0.05 was considered statistically significant. As all the predisposing factors
and high risk factors were already excluded at
enrolment, linear regression to adjust them was
not performed.
3. Results
The characteristics of the women in the two
groups are shown in Table 1. There was no
significant difference in the mean age, socioeconomic status, religion and mean gestational age
at booking in the two groups.
Table 2 shows the maternal and fetal outcome
in the two groups. There was significantly lower
incidence of pre-eclampsia and IUGR and significantly higher fetal weight and gestation in the
lycopene group than in the placebo group. Overall
there was 51.4% reduction in pre-eclampsia and
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Table 2
Effect of lycopene and placebo on maternal fetal outcome
S. no.

Characteristic

Group I
(ns116)

Group II
(ns135)

P-value

Significance

1.
2.
3.

Pre-eclampsia
Eclampsia
Mean diastolic blood
pressure (mmHg)
Intrauterine growth
retardation (IUGR)
Mean fetal weight (g)
Mean gestation (weeks)

10 (8.6%)
0
86.7"3.80

24 (17.7%)
1 (0.74%)
92.2"5.98

0.043
-0.05
0.012

Significant
Significant
Significant

14 (12%)

32 (23.7%)

0.033

Significant

2751.17"315.76
37.72"1.61

2657.26"444.30
36.56"2.2

0.049
-0.05

Significant
Significant

4.
5.
6.

49.3% reduction in IUGR with the antioxidant
lycopene. Mean diastolic blood pressure was significantly lower (86.7"3.80 mmHg) in the lycopene group than in the placebo group (92.2 "5.8
mmHg) (Ps0.012). There was one case of
eclampsia in the control group but none in the
lycopene group, but the number was too small for
any statistical significance.
4. Discussion
Vascular endothelial damage is known to play a
role in the pathophysiologic mechanisms of preeclampsia w7–9,14x. It has been suggested that
free radical mediated lipid peroxidation may be
involved in endothelial damage seen in preeclampsia w7–11x. Excess free radical disturbances
are typically accompanied by increased utilization
of antioxidants resulting in a decrease in their
concentration w8–14x.
Carotenoids are natural pigments synthesized by
plants and micro-organisms to serve as light ablating pigments during photosynthesis and protection
of cells against photosensitization w16x. More than
600 carotenoids have been characterized sharing a
common polyisoprenoid structure and a series of
centrally located conjugated double bonds w16x.
The major classes of dietary carotenoids are betacarotene, lycopene and the more polar oxycarotenoids or xanthophils such as lutein, beta-cryptoxanthin and canthaxanthin. Lycopene is an acyclic
carotenoid with 11 linearly arranged conjugated
double bonds and found in relatively few foods.
Lycopene lacks the beta-ionone ring structure and
is therefore devoid of provitamin A activity. It is

a prominent carotenoid in human plasma and tissue
making more than 50% of the total carotenoid
content of the human body w16,17x. Dietary lycopene is derived only from a limited list of foods
like tomatoes, guava and watermelon in contrast
to other major carotenoids. Lycopene is a prominent carotenoid in the adrenals, testes, liver and
prostate w18x. Many of the putative biological
effects and health benefits of lycopene and other
carotenoids are hypothesized to occur via protection against oxidative damage w17x. There is some
evidence that lack of carotenoids especially lycopene has been found to be associated with cancers
of the digestive tract, cervical intra-epithelial neoplasms, breast cancer, skin cancer, bladder cancer,
prostate cancer and cardiovascular diseases w19–
25x.
Many studies confirm that level of vitamin C
and E which are potent antioxidants are reduced
in pregnancies complicated by pre-eclampsia and
the reduction appears to be higher in severe preeclampsia and eclampsia w8,26,27x. Palan et al.
w12x found significantly lower levels of b-carotene,
lycopene and canthaxanthin in maternal serum and
placentas of pre-eclamptic women than in normotensive women. They suggested that a dietary
antioxidant influence might have an effect on the
pathophysiology of pre-eclampsia. A potential role
for the antioxidant micronutrients like carotenoids,
vitamin C and vitamin E in modifying many
medical conditions has stimulated intense research
efforts, increased interest in micronutrient supplements and heightened consumer interest in these
compounds w27x. This is especially important in
view of failure of other modalities like low dose
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aspirin, magnesium, zinc or fish oil supplementation, calcium supplementation and various antihypertensive drugs along with diuretics to prevent
pre-eclampsia w28x. In view of these disappointments and scientific evidence and safety in their
favor, the role of micronutrients and antioxidants
in preventing pre-eclampsia is promising.
In fact a randomized controlled trial investigated
the effect of supplementation with vitamin C and
E on plasma markers of vascular endothelial
activation (plasminogen activator inhibitors -1,
PAI-1) and placental insufficiency (PAI-2) and the
occurrence of pre-eclampsia w14x. In the intention
to treat cohort pre-eclampsia occurred in 17%
women in placebo group and 8% in vitamin group
thereby suggesting that supplementation with vitamin C and E may be beneficial in the prevention
of pre-eclampsia in women at increased risk of
disease w14x. In another recent study, the same
authors have observed that use of vitamin C and
E was helpful in improving the biochemical indicators of pre-eclampsia in women who are at risk
w29x.
In the present study lycopene, a carotenoid with
no pro-vitamin A activity and with the highest
number of double bonds, which are responsible
for its scavenging action, was used in primigravida
women. Pre-eclampsia occurred in 17.7% women
in placebo group and in 8.6% women in lycopene
group with an overall reduction of 51.4%. Even
IUGR was observed in 12% women on lycopene
in contrast to 23.7% in the placebo group, a 49.3%
reduction. Another recent study showed antioxidant vitamins C, E and b-carotene supplementation
reduced the oxidative stress at delivery in mothers
and probably in their neonates also w30x.
Lycopene is a carotenoid micronutrient which
is safe to consume and its levels are highly reduced
in pre-eclampsia and eclampsia w12x. The results
of the present study are very encouraging and
lycopene has been found to be very effective in
significantly reducing the occurrence of preeclampsia and IUGR. This is the first study of its
kind to the best of our knowledge, which has used
lycopene in the prevention of pre-eclampsia. Large
multi-centric studies are recommended to confirm
the findings of the present study, which if proved
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will be a significant landmark in the prevention of
pre-eclampsia.
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