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Abstract

Background: 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 oial con ception (O‘C in women has been a méfigr of

ongoing discussion.
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Conclusion: Oral contraceptive pills showed a significant decreasing effect on the

antioxidant status of its users .Routine monitoring of the antioxidant status of women on

~ oral contraceptive is recommended.

Introduction:

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 oral

contraception (OC) in women has

been a matter of ongoing

discussion. Oxidative stress which

is formed by the breakdown of the

balance between free radicals and

antioxidants in favor of free

radicals, plays a significant role in
the pathogenesis of many diseases

and mechanisms of complications

@ Reactive oxygen species (ROS)

have many physiological

regulatory functions and are also
implicated in the development of a

wide spectrum of diseases ®.The

antioxidant system to cope with

excessive ROS production under

normal physiological conditions.

This system consists of antioxidant

(AO) vitamins, thiol containing

compounds such as reduced

glutathione (GSH), and antioxidant

enzymes, including superoxide

dismutase (SOD), catalase (CAT),

glutathione peroxidase (GPx) and

(GR).

Variations in antioxidant capacity

glutathione reductase

may influence individual

susceptibility to some diseases

associated with the deleterious

effects of oxidative reactions®.

Hormonal contraceptives are

synthetic biochemical substances
that act on the endocrine system

and permit sexual union without
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resultant pregnancy. 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 ¥.There are two

main  classes of  hormonal

contraceptives and these include

combined contraceptives which

contain both an oestrogen and a

progestin, most oral contraceptives

fall under this category and

progestogenonly contraceptives

which contain only progesterone or

a synthetic analogue (progestin) ),

Patients & Methods

The study carried out on 100

women attending Family planning

in Salahalddin Teaching Hospital

in Tikrit province. They were

divided into 2 groups: group 1:

consists of fifty non- contraceptive

users participated in the study as a

control  group. group  2:

comprising fifty women who were

using oral contraception containing

30 mg oestrogen (ethyloestradiol)

and 1 mg progestin for at least 1

year. They were drawn from the

same population and matched for

age with the contraceptive-users

group. Venous blood samples were

taken from all subjects and were

left to clot then centrifuged at 3000

rpm for 10 minutes; the blood

serum samples were obtained and

were  preserved al @ -20°C

temperature till the laboratory

analysis was done by the

colorimetric method.

Malondialdehyde was estimated

by the thiobarbituric acid assay

method of sterbauer®.Superoxide

dismutase activities were assayed

according to the procedure

described by Woollians @ and, G-

Px by the method of Rotruck et

al®, and catalase by Aebi®.

Statistical analysis was done by

using SPSS software. Results were

expressed as the mean =+ standard
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error of the mean (SEM). Data for

multiple variable comparisons

were analyzed by one-way analysis

of variance (ANOVA). For the

comparison of significance

between groups, Duncan’s test was

used as a post hoc test according to

the Statistical Package for the

Social Sciences (SPSS version

17.0). All P values are two-tailed

and P.

Results

The results of study showed

significantly higher serum MDA,

and GPx level in among users of

oral hormonal in comparison with

control group (, P<0.05), therefore

the mean + SE of serum MDA was

(11.872 £ 1.13 uM  vs. 9.148 +

1.179 uM respectively), ( 45.140

U/g Hb £2.265 vs. 29.86 U/g

Hb)+2.31

1,&2).

) respectively (Table

Women in group II had also

significantly lower serum SOD, and

Catalase levels (P<0.01) as

compared to control group.( 2.72

U/L +£0.479 vs. 3.5599 U/L £+ 0.496

) (22.452 K/ml + 2.045 vs. 26.370

K/ml + 1.523) respectively(Table

3,&4).
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Table (1):- Effect of oral contraceptives pills on serum MDA levels.
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Table (2):- Effect of oral contraceptives pills on serum GPx levels.
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Table (3):- Effect of oral contraceptives pills on serum SOD levels.
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Table (4):- Effect of oral contraceptives pills on serum Catalase levels.

Discussion:

The results of the present study

revealed that there was

significantly higher  levels of

serum MDA, and GPx while

lower levels SOD, and catalase in

of both oralusers hormonal

contraceptives when compared

with non-contraceptive users.

Recently, the possibility of
alterations in various metabolic

processes and antioxidant status,
by hormonal contraceptives, has
received much attention but

unfortunately, there has been

conflicting reports in this regard.

The mechanisms responsible for

the results of the present study are

severalunclear, but there are

possible explanations. The

behavior of molecules related to

oxidative stress in circulating

blood and at the cellular level can

differ in the types and dosages of

estrogen and progestin within the

treatments may be important %,

Oxidative stress occurs when an

individual’s antioxidant defense

mechanism has been overwhelmed

by destructive reactive oxygen

species. Oxidative stress has been
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implicated in the pathogenesis of

many diseases including

cardiovascular disease, cancer,

diabetes complications, macular

degeneration and arthritis. The

antioxidant effect of oestrogen was

observed in most of the in vivo

studies performed on rats and

women receiving hormone-

replacement 'Y The antioxidant

activity of oestrogen has been

attributed to prevention of

expression and function of NADP+

/NADPH oxidase, increase in the

expression and activation level of

endothelial isoform of the nitric

oxide synthase(eNOS) and

stimulation of the expression and

activation of manganese
.1 (1517superoxide =10,

Contrarily, Bhat et al. (2003) and

Gordon et al. (2005) reported the

direct pro-oxidant effect of

oestrogen in experimental model

BN et alrats Prokai-Tatrai

(2005) attributed the pro-oxidant

effects of oestrogens to the

metabolic conversion of oestrogens

to catecholoestrogens by

cytochrome p450.

Catecholoestrogens are easily auto-

oxidized to ortho-quinone by-

products which are powerful

oxidizing agents capable of

generating reactive oxygen

species(zo).

The administration of progesterone

has anti-atherosclerotic effects with

preferable lipoprotein  profiles.

Furthermore, progesterone may

reduce ROS formation and cause

vascular relaxation in a tissue-

however;specific fashion;

progesterone  antagonizes  the

vasoprotective effects of estrogen

on anti-oxidant enzyme expression

and function, and enhances

NADPH oxidase activity and the

production of ROS®Y. In OCT, a

progestogen-only contraceptive

implant was reported to have no

negative effects on cardiovascular

C-reactiverisk factors (e.g.,

protein, total/high-density

lipoprotein cholesterol ratio and

NO), suggesting progesterone does
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not negatively impact

cardiovascular risk factors in

healthy young women.

A decrease in the activity of CAT

could be due to increase in the lipid

peroxidation product,

malondialdehyde which can form

cross links, thereby inactivating

several membrane bound enzymes.

The increase in circulating lipid

peroxides may be related to a

deficiency of SOD

tissues. Decreased CAT activity

in tumor

could also be due to exhaustion of

the enzyme because of increased
(22,23)peroxidation According to

Wassman et al. (2005), the

antioxidant effects of oestrogens

are antagonized by progestins via

References:

1. Phaniendra A, Jestadi DB,

Periyasamy L. Free radicals:

properties, sources, targets,

and their implication in
various diseases. Indian J Clin

Biochem. 2015; 30: 11-26.

the activation of NADPH oxidase

and the inhibition of the expression

and activity of

superoxide dismutase (MnSOD)

and extracellular SOD®Y.

manganese

Conclusion: The results of this

study showed that OC is associated

with a  significantly altered

oxidative status in women. The

increase in MDA and GPx levels

and decrease in SOD and catalase

strongly support the hypothesis.

Further research is suggested to

elucidate its real impact as a

cardiovascular risk factor in OCP

users and routine monitoring of the

antioxidant status of women may

be beneficiary

2. Afaddah AA And Sallam RM.

Reactive oxygen species in

health and disease. ] Biomed

Biotechnol. 2012; 9 : 364-86.

3. SHINDE A, GANU J AND

NAIK P. Effect of free

Tikrit Medical Journal — June-2018;Vol(24) No(1) :10-20



Evaluation of Serum Malondialdehyde, Glutathione peroxidase, Superoxide dismutase, and
Catalase levels in Hormonal Contraceptives

radicals & antioxidants on

oxidative stress: a review. J

Dent Allied Sci. 2012; 1: 63-

66.

. Mosher, W.D. and Jones, J.

Use of Contraception in the

United States. Vital and

Health Statistics. 2010; 23:

1982-2008.

. Cleland, J.G., Ndugwa, R.P.

and Zulu, E.M. Family

Planning in  Sub-Saharan

Africa: Progress or

Stagnation? Bulletin of the

World Health Organization.

2011; 89, 137-143.

. Esterbauer H, et al. Chemistry

and Biochemistry of 4-

Hydroxynonenal,

malondialdehyde and related

aldehydes. Free Rad Biol.

Med. 1991; 11:81-128.

. Woollians JA, Wiener G,

Anderson PH, McMurray CH.

Variation in the activities of

glutathione  peroxides and

superoxide dismutase and in

the concentration of copper in

the blood in various breed

crosses of sheep. Res Vet Sci.

1983; 34:253-6.

. Rotruck, J.T., Pope, A.L. and

Ganther, H.E., Swanson, A.B.,

Hafeman, D.G., and Hoekstra,

W.G. Selenium: Biochemical

role as a component of

glutathione peroxidase.

Science.1973; 179: 588-590.

. Aebi H . Methods of

enzymatic analysis, ed . New

York Academic press. 1974; 2

: 674.

10.Thibodeau, P.A.,

Kachadourian, R., Lemay, R.,

Bisson, M., Day, B.J. and

Paquette, B. (2002) In Vitro

Pro- and Antioxidant

Properties  of  Estrogens.

Journal of Steroid

Biochemistry and Molecular

Biology. 2002; 81: 227-236.

11.Dantas, A.P., Tostes, R.C.A,,

Fortes, Z.B., Costa, S.G.,

Nigro, D. and Carvalho, M.H.

In Vivo Evidence for

Antioxidant  Potential  of

Estrogen in Microvessels of

Female Spontaneously

Tikrit Medical Journal — June-2018;Vol(24) No(1) :10-20



Evaluation of Serum Malondialdehyde, Glutathione peroxidase, Superoxide dismutase, and
Catalase levels in Hormonal Contraceptives

Hypertensive Rats.

Hypertension. 2002; 39: 405-

411.

12.Wakatsuki, A., Okatani, Y.,

Ikenoue, N., Shinohara, K.,

Watanabe, K. and Fukaya, T.

Effect of Lower Dose of Oral

Conjugated Equine Estrogen

on Size and Oxidative

Susceptibility of Low-Density

Lipoprotein ~ Particles  in

Postmenopausal Women.

Circulation. 2003; 108: 808-

813.

13.Ahotupa, M., Rauramo, I.,

Vasankari, T.J., Skouby, S.O.

and Hakonen, T. Estrogen

Replacement  Therapy in

Combination with Continuous

Intrauterine Progestin

Administration Reduces the

Amount of  Circulating

Oxidized LDL in

Postmenopausal Women:

Dependence on the Dose of

Progestin. Annals of

Medicine. 2004; 36:278-284.

14.Misra, R., Mangi, S., Joshi, S.,

Mittal, S., Gupta, S.K. and

Pandey, R.M. LycoRed as an

Alternative  to  Hormone

Replacement  Therapy in

Lowering Serum Lipids and

Oxidative Stress Markers: A

Randomized Controlled

Clinical Trial. Journal of

Obstetrics and Gynaecology

Research. 2006; 32: 299-304.

15.Wagner, K.H., Kamal-Eldin,

A. and Elmadfa, I. Gamma-

Tocopherol—An

Underestimated Vitamin?

Annals of Nutrition and

Metabolism. 2004; 48: 169-

188.

16.Chambaliss, K.L. and Shaul,

P.W. Estrogen Modulation of

Endothelial ~ Nitric ~ Oxide

Synthase. Endocrine Reviews.

2002; 23: 665-686.

17.Strehlow, K., Rotter, S. and

Wassmann, S. Modulation of

Antioxidant Enzyme

Expression and Function by

Circulation

Research. 2003; 93: 170-177.

Estrogen.

18.Bhat, H.K., Calaf, G., Hei,

TK., Loya, T. and Vadgama,

Tikrit Medical Journal — June-2018;Vol(24) No(1) :10-20



Evaluation of Serum Malondialdehyde, Glutathione peroxidase, Superoxide dismutase, and
Catalase levels in Hormonal Contraceptives

J.V. Critical Role of Oxidative

Stress in Estrogen-Induced

Carcinogenesis. Proceedings

of the National Academy of

Sciences of the United States

of America. 2003; 100: 3913-

18.

19. Prokai-Tatrai, K. and Prokai,

L. Impact of Metabolism on

the Safety of Estrogen

Therapy. Annals of the New

York Academy of Sciences.

2005; 1052: 243-257.

20.Prokai-Tatrai, K. and Prokai,

L. Impact of Metabolism on

the Safety of Estrogen

Therapy. Annals of the New

York Academy of Sciences.

2005; 1052: 243-257.

21.Lands, L.C., Grey, V.L. and

Grenier, C. Total Plasma

Antioxidant Capacity in Cystic

Fibrosis. Paediatric

Pulmonology.2000; 29: 81-87.

22 Kikugawa, K., H. Kousugi and

T. Asakura,. Effects of MDA,

a product of lipid peroxidation

on the function and stability of

hemoglobin. Arch. Biochem.

Biophys. 1994; 229-227.

23.Pfafferott, C., H.J. Meiselman

and P. Hochstin, 1982. The

effect of MDA on erthrocyte

deformability. Blood. 1982;

59:62.

24 .Wassmann, K., Wassmann, S.

and Nickenig, G. Progesterone

Antagonizes the

Vasoprotective  Effect  of

Estrogen on  Antioxidant

Enzyme  Expression  and

Function. Circulation

Research. 2005; 97:1046-

1054.

Tikrit Medical Journal — June-2018;Vol(24) No(1) :10-20


	



