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Abstract 

 

This research is aimed at determining the effect of low dose combined oral contraceptive (Duofem) on platelet count and mean platelet 

volume. 

Methods: 80 female wistar rats weighing 180 to 250g were used for the study. They were divided into four groups of 20 rats each (each 

group containing 10 treated and 10 control rats). The treated rat received 0.66mg/kg body weight of combined oral contraceptive 

intragastrically, for 36, 48, 60 and 72 days in five-day cycles (four-day treatment with one-day break). Rats in control groups remain a 

standard chow and water. Platelet count and mean platelet volume were determined using Symex Kx21-N Haematology auto analyzer. 

Results: There were no significant difference in platelet count and MPV in all the treated groups compare to the control (P<0.05). 

Conclusion: Low dose ethinylestradiol in combined oral contraceptive (Duofem) produces no changes in platelet count and mean plate-

let volume. 
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1. Introduction 

Birth control is a major factor in public health and welfare, pre-

serving the general and reproductive health of women and allow-

ing them to choose the moment of a planned pregnancy. Com-

bined oral contraceptives (COCs) are the most widely used hor-

monal contraceptives and also the most popular non-surgical 

method of contraception (Odlind et al, 2002). 

 Many epidemiological studies have addressed the potential 

thrombosis has been demonstrated (Jack et al, 1995). More recent-

ly, studies suggested that the risk of venoms thrombeombolism 

was higher with the third generation COCs progestogens 

(desgestral and gestodene) (WHO, 1995). 

Although combined oral contraceptives (COCs) are highly effica-

cious and have good safety profile, the estrogen and the progres-

sion are known to exert some adverse influence on some haema-

tology and haemostatic parameters (Pepitrial Group, 1995). 

Platelets are derived from fragmentation of precursor megakaryo-

cytes in the bone marrow. The play a fundamental role in haemo-

stasis and are a natural source of growth factors (Bernd et al, 

1999). Platelet size, measured as mean platelet volume (MPV) is 

associated with platelet reactivity (Bulur et al, 2012). 

Platelet size measure as means platelet volume (MPV) is a marker 

of platelet function (David, 1996). Increase platelet reactivity 

shortened bleeding time (BT) and increase platelet aggregation 

(Martin et al, 1990). The biological significance of platelet volume 

and its relationship to bleeding time (BT), platelet thromboxane 

B2 production and megakaryocyte nuclear DNA concentration has 

been demonstrated (Ankara et al, 1996). The large platelet home 

higher5 thrombotic potential than small platelets (Karpatkin et al, 

1978). 

The estrogen component of COC has been shown to increase 

platelet aggregation and to enhance clot formation (Inmam et al, 

1970). Platelets are integral components of occlusive thrombi that 

result in myocardial infractions and ischemic stroke; they may 

also contribute to the development and progression of more chron-

ic atherosclerotic lessons that underlie these acute events (Rug-

geri, 2001). MPV is increase in acute myocardial infarction and 

has been identified as independent risk factors for future myocar-

dial infrastructure and stroke (Brackken et al, 2010). 

Previous studies conducted in female rats and in women, COCs 

were found to induce platelet hyperactivity that was related to 

oxidative stress (Babatunde et al, 2004). Large platelets are more 

reactive produce more prothrombotic factors and aggregate more 

easily. Platelet size can be readily estimated using automated ana-

lysers, (Malley et al, 1995). It is generally accepted that platelet 

volume and density are determined at thrombopoiesis and that, 

once in the circulation, platelets do not change in size. It is sug-

gested that both MPV and platelet count are under independent 

hormonal control (Martin et al, 1983, Martin, 1989). 

The investigation is aimed at determined whether or not the COC 

has any effects a platelet count and mean platelet volume. 

2. Materials and methods  

2.1. Animals 

Eighty (80) female wistar rats aged 10 – 12 weeks weighing 180 – 

250g were used for the study. The animals were obtained at the 

Animal House of Human Physiology Department, Ahmadu Bello 

University Zaria. They were divided into four groups of 20 rats 

each comprising 10 treated and 10 control rats. They were placed 
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in stainless steel cages (5 rats each). The rats were fed with normal 

rat chew (vital feels grand cereal oil mills, Jos) and allowed with 

hard labour. 

The treated group (10 rats) received COC (DUOFEM) 0.66mg/kg 

body weight ingrastically for 36, 48, 60 and 72 days in 5 days 

cycles (4 days treatment with a 1 day break). Experimental ani-

mals in this study were treated in accordance with the National 

Protection Laws of Animal Welfare. 

2.2. Drugs 

The COC drug used in this study is Duofem tablets (0.03mg 

ethinylestradiol and 0.3mg norgestral). Manufactured by pifer, 

Belgium packed and market by society for family health Nigeria. 

Other reagents and chemicals used were of analytical grade and of 

the purest quality available commercially.  

2.3. Blood sample collection 

Animals were an anesthetized with acetone prior to blood with-

drawal. 2 ml of blood sample was collected by cardiac puncture 

into EDTA bottles. Platelet count and mean platelet volume 

(MPV) were analyzed by a trained medical laboratory scientist in 

Haematology Department ABUTH Zaria using symex K x 21 – N 

Haematology auto analyzer. 

2.4. Statistical analysis 

All data were presented as mean ± standard error of mean. Student 

t-t-test was used to analyze the data SPSS version 19 software 

(SPSS Inc. Chicago, USA). Statistical significance was based on P 

vale < 0.05. 

Group however, there were no statistical significant changes in 

mean platelet count in both groups and their controls (Table 2) 

2.5. Results 

There was decreased in mean platelet count in all the groups com-

pared to the control .There was also no statistical significant de-

creased in mean platelet volume in group 1 (36 days), group 2 (48 

days) and group 4 (72 days). However, there was a significant 

decreased in MPV in group 3 (60 days) (P<0.03). 

 
Table 1: Effect of combined oral contraceptive platelet count and mean 
platelet volume 

Duration Group PLT ( X 109/L) MPV 

36 days 1 626.25 ± 42.92 6.90 ± 0.28 

 Control  805.25 ± 21.36 6.52 ± 0.06 
48 days 2 547.50 ± 23.80 6.57 ± 0.02 

 Control  618.50 ± 94.70 6.50 ± 0.14 

60 days 3 462.75 ± 14.89 6.47 ± 0.12 
 Control  668.00 ± 27.52 5.90 ± 0.11 

72 days 4 670.00 ± 22.99 7.97 ± 0.08 

 Control  668.25 ± 28.27 7.77 ± 0.20 

 
Table 2: Effect of combined oral contraceptive on platelet count in rat 

Duration Expt. Group Control P – value  

36 days 626.25 ± 42.29 805.25 ± 21.36 0.26 NS 

48 days 547.50 ± 23.80  618.50 ± 94.70 0.24 NS 

60 days 462.75 ± 14.89 668.00 ± 27.52 0.23 NS 
72 days 670.00 ± 22.99 668.25 ± 28.27 0.98 NS 

NS – Not significance. S – Significance. Significance at P < 0.05 

 

Table 3: Effect combined oral contraceptive on mean platelet volume in 
rats. 

Duration Expt. Group Control P – value  

36 days 6.90 ± 0.28 6.52 ± 0.06 0.35 NS 
48 days 6.57 ± 0.01  6.50 ± 0.14  0.78 NS 

60 days 6.47 ± 0.12  5.90 ± 0.11 0.03 S 

72 days 7.77 ± 0.20 7.97 ± 0.08 0.53 NS 

NS – Not significance. S – Significance. Significance at P < 0.05. 

3. Discussion 

Combined oral contraceptives are the most widely used hormonal 

contraceptives. More recent studies suggest that the risk of various 

thromboembolisms was higher with the third generation combined 

oral contraceptive.  

There was decreased in mean platelet count in all the groups treat-

ed with COC compared to their controls. However there was no 

statistical significant decreased in mean platelet count in all the 

groups treated in COC. This result is contrary to the findings of 

Saijda et al, 2006) who found significant increase in mean platelet 

in subjects treated with oral contraceptives. This could be as a 

result of the variation in the concentration of estrogen present in 

the combined oral contraceptives. 

This result is also contrary to that of Jack et al in Lagos were they 

reported an increased in mean platelet count in the subjects treated 

with COC. This result however, was in agreement with the finding 

of Bulur et al, 2012, where they reported no significant evidence 

in platelet count in users of COC. The result also agreed with that 

of Peter (2011) who found no statistical significant in platelet 

count in women on COC not less than six months. Abdalla et al, 

2008, also found no significant changes in platelet count in Suda-

nese women.  

There were also no statistical significant changes in MPV in group 

1, 2 and 4 treated with COC compared to the control. There was 

however significant decreased in MPV in group 3. This agreed 

with the findings of Bulur et al, 2012 who reported no significant 

changes in MPV in women on COC. Platelet size, measured as 

mean platelet volume (MPV) is a marker of platelet function and 

is associated with thrombotic risk. 

In recent times COC with low estrogen content are being recom-

mended to minimize the size effects. The COC pill used in this 

study, DUOFEM contains 0.03mg ethinylestradiol 0.0mg 

norgestrel. 

4. Conclusion  

We determined that using COC, DUOFEM for contraception may 

not change platelet count or mean platelet volume. Detail study of 

the action of this drug on platelet reactivity is hereby advocated. 
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