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Abstract
Purpose: This study was designed to evaluate the levels of oxidative stress parameters in women using
progestogen-only contraceptives and compare the levels with population of women not involved with
contraceptive use.
Methods: In this cross-sectional study, a total of 250 apparently healthy, non-pregnant, non- smoking
women, aged between 18 and 50 years were recruited. 150 women served as the study subjects while 100
healthy non-pregnant women of the age bracket who have never used any contraceptive device constitute the
control population. The subjects willingly consented to participate in the study. 5mls of whole blood was
collected by standard venipuncture technique from each participant into dipotassium ethylene diamine tetraacetic acid (EDTA) bottle and plasma separated for the determination of catalase, superoxide dismutase,
glutathione peroxidase, malondialdehyde and total antioxidant activity using standardized procedures.
Values obtained were analyzed statistcally and significance was established at p < 0.05.
Results: Result showed that significantly (p<0.05) elevated mean of 42.24 ± 6.23µ/mg protein and
45.02±6.07 µ/mg protein for catalase activity and 24.27±11.25 µmol/ml/mg protein and 29.58±9.87 for
malondialdehyde level for non-contraceptive and contraceptive users were observed. No significant (p>0.05)
variation in the means of other natural antioxidants was observed. Also no significant variation in the means
of the antioxidants was found between the implant and injectable contraceptive users. Similarly, variation in
age class and duration of use of contraceptives did not significantly (p>0.05) affect the activities of the
antioxidants in the contraceptive users. However, the correlations of the antioxidant indices levels obtained
from the hormonal contraceptives with the age of the subjects and the duration of use of the contraceptives
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showed that a moderate positive corelation (r = 0.344) and (r = 0.3258) of SOD and GPx was found with the
duration of use of the implant contraceptives (combined) while a negative correlation (r = -0.388) was
observed between CAT and duration of use the implant contraceptives respectively.
Conclusion: These results though conflicting brings to the fore the observation that prolonged use of
hormonal contraceptives may reverse the lipid peroxidation and tisssue damage initially experienced with
hormonal contraceptive use.
Keywords: Contraceptives, Malondialdehyde, Catalase, Superoxide dismutase, Gluthathione peroxidase
1. Introduction
Unexpected or unplanned pregnancy poses a
major public health challenge in women of
childbearing age, especially in developing countries.
It has been estimated that out of the 210 million
pregnancies that occur every year all over the world,
approximately 80 million are unplanned, while
about 46 million end in abortion, which account for
20% – 40% of maternal deaths in Nigeria. [1] In
Nigeria, unintended intercourse is the primary cause
of unwanted pregnancies, and many women with
unwanted pregnancies decide to end them by
abortion.[2] The consequences of these clandestine
abortions are grave and can be life-threatening,
often leading to maternal death. [3]
Since the discovery that oral progestational 19nor steroids could inhibit ovulation, [4] several
million women have used different types of
synthetic estrogens and progestins to prevent
conception.Contraception which is also known as
birth control is a device or method used to prevent
unintended pregnancy. [5] Hormonal contraceptives
are used by millions of women worldwide.
Although other methods of contraception exist, the
use of oral and injectable contraceptives is the most
popular. In the United States, 18% of women who
adopted contraceptive methods to prevent
conception relied upon hormonal contraceptives.[6]
The NHDS reported the prevalence rate of
hormonal contraceptives use among Nigerian
women between the ages 15 - 49 as 13% in 2003,
15% in 2008 and 18% in 2012. Further analysis of
the total contraceptive rate in Nigeria also showed
wide state variations, ranging from 0.3% in Jigawa
to 41.6% in Lagos state as well as zonal variations
ranging from 2.7% in the northwest to 28.5% in the
southwest. [7]

Several lines of evidence have proved that
exogenous hormones, including COCs induce
oxidative stress resulting in the depletion of serum
antioxidants. [8-10] OS is caused by an imbalance
between
antioxidants
and
reactive
ROS
production.[11] ROS are byproducts of normal
cellular metabolism. Low and moderate amounts of
ROS have beneficial effects on several
physiological processes while overproduction of it
can cause oxidative damage to biomolecules,
eventually leading to many chronic diseases such as
atherosclerosis, cancer, osteoarthritis etc. [10]
Antioxidants on the other hand are substances
that delays, prevents or removes oxidative damage
to target molecule which may be enzymatic SOD,
CAT, GPx and GSH or non- enzymatic (vitamins
and minerals such as vitamin C, vitamin E,
selenium and zinc). [12] Osman et al reported
highly significant decreases in SOD, CAT activities
and GSH level in pancreatic tissues of COC treated
rats accompanied by a highly significant increase in
MDA level as compared to control group. [13]
Oxidative stress is associated with the
development of several disorders including
cardiovascular disease and cancer. Among
conditions known to influence oxidative stress, the
use of contraception in women has been a matter of
ongoing discussion. Ever since the introduction of
these drugs in Nigeria, data are scarce about their
relationship with oxidative stress and the topic still
remains a subject of debate.
This study was, therefore, designed to evaluate
the levels of oxidative stress parameters in women
using progestogen-only contraceptives and compare
the levels with population of women not involved
with contraceptive use.
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2. Materials and Methods
2.1 Description of study area
This comparative cross sectional study among
women
using
progestogen-only
injectable
contraceptives and contraceptive implants was
carried out in Yusuf Dantsoho Memorial Hospital
Kaduna and Primary Health Centre Kaduna.
Kaduna State is located between latitude 900N and
1200N of the equator and longitude 600E and 900E
of the prime meridian. The climate varies from the
Northern to the Southern part of the state with an
annual mean temperature of between 24℃and 29℃,
the length of rainfall varies between 150 days to
190 days, an annual rainfall of between 150 mm to
200 mm, and relative humidity ranging between
20% and 30% in January, rising to between 60%
and 80% in July. Vegetation divides into northern
Guinea savannah in the north and southern Guinea
savannah in the south of the state.
2.2 Study population
The total study population consists of two
hundred and fifty (250) apparently healthy, nonpregnant, non- smoking women, aged between 18
and 50 years, without underlying disease condition
that could affect their physiological system, who
attended the family planning Clinic of Yusuf
Dantsoho Memorial Hospital and Primary
Healthcare Centre in Kaduna State. One hundred
and fifty (150) women out of the total population
serve as the study subjects while one hundred (100)
healthy non-pregnant women of the same age
bracket who have never used any family planning
method and or hormonal contraceptive constituted
the control participants.
2.3 Injectables and implants contraceptives
The progestogen-only injectable contraceptives
considered
in
the
study
were
Depomedroxyprogesterone acetate (DMPA), which
is usually delivered intramuscularly (i.m) at a dose
of 150 mg/1.0 mL in every 12 weeks; Sayana press,
a lower dose formulation of DMPA, often given
subcutaneously (s.c) at a dose of 104 mg/0.65 mL
and Noristerat-Norethisteron Enanthate (NET-EN),
delivered by intramuscular injection at a dose of
200 mg/mL every 8 weeks [14]. The implant
contraceptives included the two-rod Jadelle®, a

subcutaneous hormonal contraceptive containing
150 mg of levonorgestrel (LNG), 75 mg in each rod
and supplied as a single trocar offering
contraceptive protective for five years and implanon,
a single-rod contraceptive implant measuring 40mm
x 2mm, and contains 68 mg of etonogestrel (ENG)
dispersed in a membrane of ethylene vinyl acetate
[15]
and licensed for three years use. [16]
2.4 Ethical approval
The study was approved by the Research
Ethical Committee of the Kaduna State Ministry of
Health and Primary Healthcare Centre, Kaduna. In
addition each of the participants in this study gave
informed consent to participate.
2.5 Inclusion Criteria
The entire contraceptive users were subjects
who are aged between 18 and 50 years, sexually
active, normotensive females using long acting
contraceptives for a period of at least 2months and
above. Only women who willing voluntered to
participate in the study, non-pregnant and not
smoking and were on implant and progestogen only
injectable contraceptives without underlying disease
condition were recruited.
2.6 Exclusion Criteria
Exclusion criteria included; age (<18years or
>50years), COC use or combined injectable
contraceptives, non – hormonal contraceptive use
and contraceptive use of < 2months, hypertensive,
presence of underlying disease condition that could
affect their clotting system and failure to give
informed consent to participate in the study.
The blood pressure and weight of the subjects
were determined by the nurses working in the
family planning Clinic. Informations on age,
duration of contraceptive use, menstrual flow status,
parity, history of disease and reaction to the
contraceptives were obtained from the patients
using a structured questionnaire.
2.7 Sample size calculation
The sample size was calculated using the
formular by Naing et al. [17] Prevalence of modern
contraceptive use in Nigeria is 9.9% [18].
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2.8 Blood sample collection and storage
Five milliliters (5mls) of whole blood was
collected by standard venipuncture technique as
described by Lewis et al. from each participant into
dipotassium ethylene diamine tetra-acetic acid
(EDTA) bottle after which it was spun and the
plasma component separated into a plain tube for
antioxidant
variables
(catalase,
superoxide
dismutase, glutathione peroxidase, malondialdehyde
and total antioxidant activity) [19]. The plasma was
stored in stoppered tubes and used within 4 hours of
venepuncture.
2.9 Assay of SOD activity
The enzyme was assayed by the method
described by Fridovich involving the inhibition of
auto oxidation of adrenaline by superoxide
dismutase at pH 10.2 producing a mixture whose
absorbance was read at 480nm [20].
2.10 Estimation of MDA levels
MDA, a marker of Lipid peroxidation was
determined as thiobarbituric acid reactive substance
according to Okhawa et al [21] with slight
modification by Atawodi et al using trichloroacetic
acid (TCA) and thiobarbituric acid. The product of
the reaction is a coloured complex which was
measured at 533nm [22].
2.11 Estimation of CAT activity
CAT activity was measured using Aebi’s
method [23]. Exactly 10ul of serum was added to test
tube containing 2.80 ml of 50mM potassium
phosphate buffer (pH 7.0). The reaction was
initiated by adding 0.1ml of freshly prepared 30mM
and the decomposition rate of were measured at
240nm for 5 minutes on a spectrophotometer.
2.12 Estimation of GPx activity
GPx was measured using the method as
described by Rotruck et al. The reaction was made
up of 0.2ml of 0.4M phosphate buffer at pH 7.0,
0.1ml of 10mM sodium azide, 0.2ml reduced
gluthathione and 0.1ml of hydrogen peroxide. The
content was then incubated for 10 to 15 minutes at
37 º C. After incubation 0.4ml of 10% TCA was
added to stop the reaction and centrifuged at 3200g
for 20 minutes. The supernatant was assayed for
gluthathione peroxidase content using Ellmans

reagent (19.8 mg 5 -5 – dithiobisnitrobenzoic acid
(DTNB) in 100ml of 0.1% sodium nitrate) [24].
2.13 Estimation of TAA activity
TAA was determined according to the method
described by Buico et al. Preformed radical
monocation of 2,2-azinobis-(3 ethyl benzothiazoline
6 sulfonic acid) (ABTS), a blue green chromophore
was generated by reacting 7M ABTS stock solution
with 2.45M potassium persulfate solution in acetate
buffer (PH 4.5). The solution was kept in the dark at
room temperature for 12 to 24 hours before use. The
ABTS solution was diluted to an absorbance of 1.00
at 734 nm. 50µl of sample was added to 950µl of
diluted ABTS. The sample was properly mixed and
incubated in the dark in a water bath at 370C for 20
minutes. The absorbance was read at 734nm. Trolox
was used for the calibration of the method.
Inhibition of absorbance level versus trolox
concentration curve was used to express the
serum/plasma TAC in trolox equivalent [25].
2.14 Statistical analysis
All descriptive statistical analysis was
done using SAS 9.0 Software, manufactured by
SAS Institute Inc. USA. Comparison between two
factors was analyzed using Student t-test while
comparisons among three or more factors were
analyzed using one-way analysis of variance
(ANOVA). The Tukey test of multiple comparison
was used for comparison of means that showed
significant difference. Phenotypic correlations
between variables were computed using Spearman
correlation. Significance was established at p < 0.05.
3. Results
The comparison of the means ± SD of the
antioxidant indices between the contraceptive and
non-contraceptive users is shown in table 1. The
table shows that the mean ±SD of the activities of
SOD, CAT and GPx in the contraceptive users were
25.03 ± 7.79 µ/ml, 45.02 ± 6.07 µ/mg protein and
27.53 ± 12.12 µg /ml respectively while the
activities of these enzymes in the non-contraceptive
users were 25.90 ± 6.23 µ/ml, 42.24 ± 6.23 µ/mg
protein and 30.43 ± 10.86 µg /ml respectively.
While the activity of catalase was significantly
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(p<0.05) increased between the two groups, the
activities of SOD and GPx between the two groups
did not show any significant (p>0.05) change. The
levels of MDA and TAA in the contraceptive users
were 29.58±9.87 µmol/ml/mg protein and 24.09±
5.31 Umol/trolox eq while in the non-contraceptive
users the levels were and 24.27 ± 11.25

µmol/ml/mg protein and 24.08 ± 4.63 Umol/trolox
eq respectively. However, while the level of MDA
was significantly (p<0.05) increased in the
contraceptive users, no significant (p>0.05) increase
was seen in the level of the total antioxidant activity
between the two groups.

Table 1: Comparison of Mean±SD of antioxidant indices of women on contraceptives and control subjects
Parameters
Groups
P-value
Non-contraceptive users

Contraceptive users

SOD (µ/ml)

25.90±6.23a

25.03±7.79a

0.5055

CAT (U/mg protein)

42.24±6.23a

45.02±6.07b

0.0104*

MDA(Umol/mg protein)

24.27±11.25a

29.58±9.87b

0.0034*

GPx (µg/ml)

30.43±10.86a

27.53±12.12a

0.1639

TAA (Umol/trolox eq)

24.08±4.63a

24.09±5.31a

0.9936

Notes: Means ±SD with different superscripts (a and b) differ significantly, *P<0.05; SD-Standard deviation,
SOD=Superoxide Dismutase; CAT=Catalase; MDA=Malondialdehyde; GPx=Glutathione Peroxidase; TAA=Total
Antioxidant Activity.

Similarly, the comparison of the mean±SD of
antioxidant indices of women on implants and
injectable contraceptives is shown in table 2. The
activities of SOD, CAT, and GPx were 23.61±7.08
µ/ml, 44.85±6.35 U/mg protein and 27.69±9.99
µg/ml and 25.62±8.03 µ/ml, 45.18±5.94 µ/mg
protein and 27.47±12.94 µg/ml respectively. No
significant difference increase in the activities of

these antioxidant enzymes between the implant and
injectable contraceptives. The levels of MDA and
TAA for the implants and injectables were
29.18±9.15 Umol/mg protein and 25.40±5.65
Umol/trolox eq and 29.75±10.19 Umol/mg protein
and 23.45±5.08 Umol/trolox eq respectively. A
significant decrease (p<0.05) was observed in the
level of total antioxidant activity between
injectables and implant contraceptives.

Table 2: Comparison of Mean±SD of antioxidant indices of women on implants and injectable contraceptives
Parameters

Groups

P-value

Implant (n=63)

Injectables (n=87)

SOD (µ/ml)

23.61±7.08a

25.62±8.03a

0.1765

CAT (U/mg protein)

44.85±6.35a

45.18±5.94a

0.7698

MDA(Umol/mg protein)

29.18±9.15a

29.75±10.19a

0.7616

GPx (µg /ml)

27.69±9.99a

27.47±12.94a

0.9236

TAA (Umol/trolox eq)

25.40±5.65a

23.45±5.08b

0.0526*

Notes: Means with different superscripts (a and b) differ significantly, *P<0.05. SOD=Superoxide Dismutase;
CAT=Catalase; MDA=Malondialdehyde; GPx=Glutathione Peroxidase; TAA=Total Antioxidant Activity.
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The effect of the routes of administration of the
contraceptives was also investigated and the
findings shown in the table 3. The mean ± SD of
SOD, CAT and GPx obtained from subjects who
were administer the contraceptive intramuscularly
were 25.30±8.10 µ/ml, 45.57±5.80 U/mg protein
and 26.56 ± 12.68 µg/ml while the value for the
subcutaneous route of administration were 24.51±
7.21 µ/ml, 44.13 ± 6.46 µ/mg protein and 29.45 ±
10.79 µg/ml respectively. The comparison of the
means of the activities of these antioxidant enzymes

based on the routes of administration did not show
ant significant difference (p>0.05). The level of
MDA and TAA in the subjects who recieved the
device by intramuscular route of administration
were 26.56 ± 12.68 Umol/mg protein and 23.09 ±
4.75 Umol/trolox eq while in those who were
administered by subcutaneous route, the levels were
28.13 ± 9.22 Umol/mg protein and 25.85 ± 5.90
Umol/trolox eq respectively. The total antioxidant
activity was significantly different (p<0.05)
between the two routes.

Table 3: Comparison of Mean±SD values of antioxidant indices based on route of contraceptive administration
Parameters
Route of administration
P-value
Intramuscular (n=72)

Subcutaneous (n=78)

SOD (µ/ml)

25.30±8.10a

24.51±7.21a

0.5703

CAT (U/mg protein)

45.57±5.80a

44.13±6.46a

0.1944

MDA(Umol/mg protein)

30.32±10.15a

28.13±9.22a

0.2259

GPx (µg /ml)

26.56±12.68a

29.45±10.79a

0.1935

TAA (Umol/trolox eq)

23.09±4.75a

25.85±5.90b

0.0041*

Notes:Means with different superscripts (a and b) differ significantly, *P<0.05. SOD=Superoxide Dismutase;
CAT=Catalase; MDA=Malondialdehyde; GPx=Glutathione Peroxidase; TAA=Total Antioxidant Activity.

Furthermore, the contraceptive users were
stratified into age classes to investigate the impact
of age classification on the antioxidant levels and
the result is shown in table 4. The analysis showed

that between the age classes of 18-27years, 2837years and ≥38 years, there was no significant
difference (p>0.05) in the activities and levels of the
antioxidant indices amongst the contraceptive users.

Table 4: Comparison of Mean±SD values of antioxidant indices of contraceptive users based on age
Age group
Parameters

18-27years (n=51)

SOD (µ/ml)

20.14±0.20a

CAT (U/mg protein)

28-37years (n=62)

≥38(n=37)

P-value

23.03±7.50a

23.45±9.29a

0.6551

46.29±11.11a

46.14±6.03a

45.03±4.63a

0.5814

MDA(Umol/mg protein)

34.11±3.61a

30.01±4.20a

33.05±12.26a

0.7316

GPx (µg /ml)

22.05±2.41a

24.43±10.23a

24.38±02.12a

0.4950

TAA (Umol/trolox eq)

20.10±0.45a

23.15±5.30a

21.48±4.32a

0.3165

Notes: Means with the same superscript (a) do not differ significantly, P>0.05; SD-Standard deviation.
SOD=Superoxide Dismutase; CAT=Catalase; MDA=Malondialdehyde; GPx=Glutathione Peroxidase; TAA=Total
Antioxidant Activity.
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Attempt was also made to investigate the
impact of duration of contraceptive use on the
activities and levels of the contraceptives (combined)
and the outcome presented in table 5. The duration
period of use of the contraceptives (implants and/or

injectables) were categorized as ≤1 year, 1-3 years
and ≥4 years. The result showed that the length of
years that the contraceptives were used did not
significantly (p>0.05) affect the activities and levels
of the antioxidant indices studied.

Table 5: Comparison of Mean±SD values of antioxidant indices based on duration of contraceptive use
Parameters
Duration of use of contraceptives
P-value
≤1 year (n=63)

1 – 3years (n=46)

≥4(n=41)

SOD (µ/ml)

19.15±0.21a

25.05±7.60a

25.56±9.31a

0.5460

CAT (U/mg protein)

49.50±10.47a

45.04±5.87a

44.86±6.88a

0.5809

MDA(Umol/mg protein)

35.95±4.17a

29.39±9.71a

30.07±11.38a

0.6356

GPx (µg/ml)

17.05±3.46a

27.58±12.33a

28.38±11.12a

0.4555

TAA (Umol/trolox eq)

19.20±0.42a

24.20±5.33a

23.38±5.33a

0.3636

Notes: Means with the same superscript (a) do not differ significantly P>0.05; SD-Standard deviation,
SOD=Superoxide Dismutase; CAT=Catalase; MDA=Malondialdehyde; GPx=Glutathione Peroxidase; TAA=Total
Antioxidant Activity.

The correlations of the antioxidant indices
levels obtained from the hormonal contraceptives
with the age of the subjects and the duration of use
of the contraceptives is shown in table 6. A
moderate positive corelation (r = 0.344) and (r =

0.3258) of SOD and GPx was found with the
duration of use of the implant contraceptives
(combined) while a negative correlation (r = -0.388)
was observed between CAT and duration of use the
implant contraceptives respectively.

Table 6: Correlation between antioxidant indices with age and duration of contraception among women on
injectable and implant contraceptives
Parameters
Injectables
Implants
Age (years)

Duration (months)

Age (years)

Duration
(Months)

SOD (µg/ml)

0.0625

-0.0630

-0.2637

0.344*

CAT (U/mg protein)

0.0112

-0.0202

0.2694

-0.3880*

MDA(µmol/mg/protein

0.1104

0.0082

0.1932

0.1760

GPx (µg /ml)

0.0944

0.0006

-0.2329

0.3258*

TAA (Umol/trolex eq)

0.2631

-0.003

0.0162

0.2206

Notes: SOD = Superoxide dismutase, CAT = Catalase, MDA= Malondialdehyde, GPx = Glutathione Peroxidase, TAA
= Total Antioxidant Activity, *p<0.05
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4. Discussion
The goal of this study was to evaluate the
effect of hormonal contraceptives on the oxidative
stress status of apparently healthy women
administered with contraceptives for family
planning purposes in rural communities in Kaduna
State, Nigeria. To the best our knowledge, this the
first study undertaken on the subject in this part of
Nigeria. The result of the present study showed
there were significantly (p<0.05) elevated catalase
activity and malondialdehyde level in hormonal
contraceptive users (combined) when compared
with non users. MDA, a marker for oxidative stress,
results from lipid peroxidation. Its rise in
contraceptive users implies that contraceptive use is
capable of causing lipid peroxidation in the tissues
of users. This observation is supported by the work
of Zal et al who reported significant increases in
plasma malondialdehyde levels, associated with
decreased activities of glutathione peroxidase (GPx)
and glutathione reductase (GR) in women taking
low-dose OCs compared to the control group, thus
indicative of increased oxidative stress induced by
the hormonal therapy [26].
Dacie et al had reported that the peroxidation
of polyunsaturated fatty acids results in the
production of malondialdehyde [27]. Catalase is a
proteinous enzyme that protect cells from oxidative
damage caused by reactive oxygen species by
catalyzing the decomposition of hydrogen peroxide
to water and oxygen [28,29]. The increase in the
activity of catalase in the face of contraceptive
challange does imply that progestogen containing
contraceptives have the potential of boosting the
production of natural antioxidants such catalase, an
opinion that agrees with the findings of Adaramoye
et al. and Adedera et al [30,31]. Capel et al. and
Massafra et al. 33 found that a 9-cycle course of a
combined oral contraceptive (ethinylestradiol 20 mg
and desogestrel 150 mg) in young women led to a
significant increased activity of antioxidative
enzymes, namely catalase and glutathione
peroxidase (GPx) [32,33].
Furthermore, significant (p<0.05) elevation in
the total antioxidant activity (TAA) was observed in
users administered with hormonal implants when
compared with those who used injectable hormonal
contraceptives. This finding is in agreement with

the study of Adejumo et al. who reported that
injectable hormonal contraceptives lower serum
toatal antioxidant status of users [10]. Palan et al. had
earlier reported that hormonal contraceptives
deplete antioxidant vitamins and trace elements as
measured by the activity of coenzyme Q10, vitamin
E and total antioxidant activity18 although
Akinloye et al attributed decrease in the serum
levels of antioxidant trace elements more
specifically to increased use of oral contraceptives
[9]
. The older oral contraceptives contained high
dose progestogens which was reported to raise
triglycerides, low-density lipoprotein cholesterol
(LDL-C) and reduce high density lipoprotein
cholesterol levels (HDL-C), however, the hormonal
contraceptives employed in this study contain lowdose progestogens which according to reports do
not appear to affect the lipid profile in users [34]. The
increased risk of cardiovascular disease in oral
contraceptive users may be due to venous or arterial
thrombosis [35,36].
The route of drug administration into the
patient as well as the pattern of drug distribution
markedly affects the extent and time course of drug
action. As a result of metabolism of drugs due to its
first through the liver, drugs which are rapidly
cleared by hepatic processes will show a decreased
extent of availability following oral administration
[37]
. The study revealed that the routes of
administration of the hormonal contraceptives into
the subjects did not have have major significant
impact on the natural antioxidants activities such as
SOD, CAT, GPx and MDA level except the total
antioxidant activity which was significantly (p<0.05)
elevated in subjects that recieved the contraceptives
subcutaneously.
The effect of age of subjects on the
administered hormonal contraceptives was also
investigated and the result revealed that age of the
subjects might not have reasonably influenced the
activities of antioxidants enzymes (SOD, CAT and
GPx), MDA and total antioxidant activity.
Advancing age is characterized by impairment in
the function of the many regulatory processes that
provide functional integration between cells and
organs. Therefore,there may be a failure to maintain
homeostasis under conditions of physiological
stress [38] .
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The effect of duration of contraceptive use on
the oxidative stress status of subjects did not show
any significant variation (p>0.05) in the activities of
SOD, CAT, GPx and TAA level. Similar
observation was also noted the level of MDA.
However, the activities of SOD and GPx and TAA
level insignicantly (p>0.05) increased between
those who used the agent for ≤ 1year and ≥ 4 years,
the activity of CAT and the level of MDA
insignificantly (p>0.05) reduced between the same
duration of time. These results though conflicting
brings to the fore the observation that prolonged use
of hormonal contraceptives may reverse the lipid
peroxidation and tisssue damage initially
experienced with hormonal contraceptive use.
The correlation between age of subjects and
duration of use of hormonal contraceptives showed
that the implant contraceptves had a positive
correlation with SOD (r = 0.344) and GPx (r =
0.3258) whereas CAT showed negative correlation
(r = -0.3880) respectively. However, while Fajer et
al. also reported negative correlation between the
activity of CAT and duration of use of noristerat
injection in women in Al-Diwaniya city, Iraq, the
correlations between SOD and GSH were found to
be negative in that study [39].
5. Conclusion
The use of hormonal contraceptives resulted in
significant increase in the level of mondialdehyde
and catalase activity the contraceptive users. The
TAA was reportedly elevated and the correlation
between age and the duration of use of the
hormonal contraceptives in the implant implant
contraceptive users showed positive correlation
with SOD and GPx whereas CAT showed a
negative correlation. These results, though
conflicting, brings to the fore the observation that
prolonged use of hormonal contraceptives may
reverse the lipid peroxidation and tisssue damage
initially experienced with hormonal contraceptive
use.
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