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  ABSTRACT  
Albino rats, medroxyprogesterone, 

lipid profile, cardiovascular 

diseases. 

 Medroxyprogesterone is a synthetic progestogen (Progestin) derivative 

released as a contraceptive.  Medroxyprogesterone and other progestins 

are suspected to negatively influence lipid level by various mechanisms. 

The objective of this research is to study the consequences of 8 weeks of 

exposure of albino rats to medroxyprogesterone on lipid profile. All 

experiments were ethically approved. This study was conducted on a 

treated group and a control group of female rats; each group includes 10 

rats. The first group to compare the effects of medroxyprogesterone 

before and after use. The second is a weight-matched control group of 

albino rats which were not exposed to hormonal contraceptives to ensure 

that there was no change in lipids level during the study period by testing 

these parameters at the start and end of the study. The lipid profile 

investigation showed statistically significant changes in the treated rats 

before and treatment in all lipid parameters, including total cholesterol 

(TC) (118±7 mg/dl vs 128±5 mg/dl, p<0.01), low-density lipoprotein 

(45±5 mg/dl vs 59±4 mg/dl, p<0.001), very low density lipoprotein ( 

23±1 mg/dl vs 24±1 mg/dl, p<0.05), high-density lipoprotein (HDL) 

(51±3 mg/dl vs 45±2 mg/dl, p<0.001), triglycerides (114±6 mg/dl vs 

122±5 mg/dl, p<0.05), and TC/HDL (2±0.2 vs 2.9±0.1 p<0.01) 

compared to nonsignificant changes in the control group. The findings of 

this study confirm that the use of medroxyprogesterone could predispose 

to future negative effects as a result of high levels of all lipids, except for 

the low level of HDL, in the serum. Such negative effects may include 

cardiovascular problems like ischemic heart disease and cerebrovascular 

accidents. 
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1. Introduction 

Hormonal contraceptives pills are one of the main and very successful approaches of contraception which 

work by interfering with the ovulation, fertilization, and implantation [1]. Because of the increased demand 

for the use of contraceptives to control reproductive levels in light of the current overpopulation, especially 

in developing and poor countries, and due to the lack of an ideal contraceptive free of side effects so far, 

there is an urgent need to study the safety ratio available in the most widely used contraceptives, 

specifically hormonal ones. 

 

The expected modification of serum level of lipid profile in medroxyprogesterone (Mp) therapy is essential, 

as irregular lipid level is well-known to be intensely related to atherosclerotic and other cardiovascular 

diseases (CVD) [2]. CVD is a prominent reason of death in both males and females all over the world [3]. 

As lipid profile is tested for CVD risk expectation, it is now being considered as a routine test. The test 

comprises 4 fundamental parameters: high-density lipoprotein (HDL) cholesterol, total cholesterol (TC), 

low-density lipoprotein (LDL) cholesterol, and triglycerides in addition to very LDL (VLDL) [4]. A lipid 

profile test is done using a fasting blood sample. The fasting sample means 12–14 h overnight without 

dietary intake except for water and medication [4]. European guidelines highly recommend using fasting 

blood samples for evaluation of CV risk [5]. 

 

Medroxyprogesterone is one of the most widely used hormonal contraceptives in the world, prescribed for 

lots of women in more than hundred countries. It has a low failure rate compared to other contraceptives. 

However, its use may not be without the appearance of some side effects [6]. Mp is the earliest approved 

and most favored injectable hormonal contraceptive licensed by the United States Food and Drug 

Administration, and the World Health Organization (WHO) [7- 9]. Mp is administered in an injectable 

dosage form as a 150 mg single intramuscular injection every 90 days [10], [11]. 

 

There has been substantial debate about the influence of Mp on serum lipids; many findings have shown 

both elevate and decline in the serum levels of TG, TC, and LDL in Mp users with some of these studies 

reporting a decrease in HDL levels [6]. Completely contradictory data, from other studies, have stated that 

Mp does not produce any influence on different lipid profile parameters [12]. Some of these Mp-induced 

changes in lipid profile can cause serious CVD. 

 

The present study was carried out with an objective to investigate the consequences of Mp on lipids level of 

albino rats to give public attentiveness about the unwanted effects of Mp on female’s health and will have 

importance in clinical practice. The user would be educated and encouraged to do the regular measure of 

serum lipids level for the early detection of hypercholesterolemia which could be a primary cause for CVD. 

Furthermore, this work is a part of a larger project to evaluate the safety of Mp and will be followed by 

additional studies assessing the effect of this hormone on some vital organs such as the kidneys and the 

liver. 

 

2. MATERIALS AND METHODS 

Two groups of totally 20 adult healthy female albino rats were used in this study. Each group randomly 

included ten rats. All rats were provided by the animal house at the Veterinary Medicine College, Mosul 
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University. Group 1 represents 10 female Albino rats before using of Mp, while group 2 represents the same 

rats of group 1 after administration of Mp. Group 3 is the control group at the day 1 of study (without 

therapy), and group 4 represents group 3 (without therapy) but at the last day of study. The rats were 

maintained in suitable conditions including metal cages and 12 hours exposure to light and 12 hours in the 

dark, a moistness of 45-50% and a temperature at 25 ± 2 °C, with regular providing for food and water. 

 

For 8 weeks, medroxyprogesterone was given intramuscularly at a dose of 3.5 mg/rat per week. At the 

beginning of the study and by the end of week 8, body weight (gm) was detected and samples of blood were 

collected from the rats under study for assessing serum lipids levels [TC, HDL, LDL, VLDL, TG and 

TC/HDL (Atherogenic index)]. TG, TC and HDL were analysed by enzymatic colorimetric techniques 

using Glaxo kits on ERBA Chem- 5 semi auto analyser. Serum LDL was calculated by Frederickson-

Friedwald’s equation: LDL= TG - (HDL + VLDL) [13], while VLDL was detected as 1/5 of TG. 

Atherogenic index was calculated as TC/HDL [14]. 

 

3. STATISTICS 

The results are presented as a mean ± standard deviation. The pre- and post-administration outcomes within 

the group were compared using the Student's paired t test, as indicated. At p< 0.05, differences were 

regarded statistically significant. For various statistical comparisons of parameters between the different 

investigated groups, one-way ANOVA was utilized, and Tukey's post hoc test was used to assess the 

significant differences. The significant statistical difference was considered at p<0.05. GraphPad Prism 6 

was utilized for the statistical evaluation. 

 

4. RESULTS 

The data in Table 1 compares the body weight in groups based at the start and completion of the study. A 

clear and significant comparison was determined in this study in the treated group before and after the 

administration of Mp, represented by G1 and G2, respectively, where the body weight has increased from 

235±37 to 290±25 after 8 weeks of treatment with Mp. Similar significant elevation in the body weight was 

reported from comparing the control group before and after study represented by G3 and G4 respectively. In 

this comparison, we found that body weight changed positively from 209±24 to 268±27 during the period 

of study. This similarity in the change in the body weight in the test and control groups signifies no effect of 

Mp on the body weight. 

 

Table 1. Comparison of the body weight (gm) among the studied groups at the start and end of the 

experiment. The results are stated as mean±standard deviation (p < 0.001). G1: group 1, G2: group 2, G3: 

group 3, G4: group 4. 

Compared Groups 
Weight before 

(Mean±SD) 

Weight after 

(Mean±SD) 
p-value 

Treated animals G1: 235±37 G2: 290±25*** <0.001 

Control animals G3: 209±24 G4: 268±27*** <0.001 

 

To confirm these results, other comparisons were conducted between the two different groups of animals 

before and after treatment as shown in Table 2. The nonsignificant difference in the body weight between 

G1 and G3 confirms the similarity of the animals used in the two groups at the start of the study. Moreover, 

the similarity of the excess in the body-weight in treated and untreated groups (G2 and G4) at the end of 

study, confirms that Mp does not affect body weight. 

 

Table 2. Assessment of the body weight (gm) between the studied groups based on comparing between 
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untreated and treated groups before and after study. The data is expressed as mean±standard deviation. G1: 

group 1, G2: group 2, G3: group 3, G4: group 4. 

Parameter 

(Mean±SD) 
G1 G3 p-value 

Parameter 

(Mean±SD) 
G2 G4 p-value 

Weight 

before 
235±37 209±24 NS 

Weight 

after 
290±25 268±27 NS 

 

Furthermore, a significant change has been remarked between group 2 and group 3 (Figure 1). 

 

 
Figure 1. Comparison of the body weight (gm) between the studied groups. The data is expressed as 

mean±standard deviation for each column and the groups are statistically different (where indicated; p < 

0.001) by applying one-way analysis of variance (ANOVA) and the significant differences in mean were 

assessed using Tukey’s post hoc test. G1: group 1, G2: group 2, G3: group 3, G4: group 4. 

 

The results reported in Table 3 clearly demonstrate the significant influence of Mp on the parameters of 

serum lipids. Serum HDL and LDL showed a very significant (P<0.001) decrease and increase respectively 

after 8 weeks in the treated group compared to the untreated group, with the mean value dropping by about 

12% for HDL and rising by 23% for LDL. Both TC and atherogenic index (TC/HDL) rose moderately, but 

significantly, in the treated group in comparison to the untreated group. The ratio of rising was about 8% for 

TC and 31% for TC/HDL. TG and VLDL were the least affected compared to the rest but still with 

significant elevation from 114±6 for untreated group to 122±5 for treated group (P<0.05) and from 23±1 for 

untreated group to 24±1 for treated group (P<0.05) respectively. However, no changes were statistically 

detected in all of the examined parameters in the control groups at the end of the study as shown in Table 3. 

 

Table 3. Serum lipid parameter. The data in this table are displayed in Mean±SD. Abbreviations: TC, total 

cholesterol; TG, triglyceride; HDL, high density lipoprotein; LDL, low density lipoprotein; VLDL, very 

low-density lipoprotein; NS, nonsignificant; G1, treated group (before Mp use); G2, treated group (after Mp 

use); G3, control group (at the beginning of study); G4, control group (at the end of study). 

Parameters 
G1 

(mean±SD) 
G2 

(mean±SD) 
G3 

(mean±SD) 
G4 

(mean±SD) 
Statistical relation 

TC (mg/dl) 118±7 128±5** 209±24 268±27 
P<0.01 in G1 and G2 

NS in G3 and G4 

TG (mg/dl) 114±6 122±5* 114±6 115±5 
P<0.05 in G1 and G2 

NS in G3 and G4 

HDL (mg/dl) 51±3 45±2*** 111±7 113±5 
P<0.001 in G1 and G2 

NS in G3 and G4 

LDL (mg/dl) 45±5 59±4*** 48±3 49±2 
P<0.001 in G1 and G2 

NS in G3 and G4 
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VLDL (mg/dl) 23±1 24±1* 44±5 43±4 
P<0.05 in G1 and G2 

NS in G3 and G4 

TC/HDL 2±0.2 2.9±0.1** 22±2 23±1 
P<0.01 in G1 and G2 

NS in G3 and G4 

 

In addition to the significant increases in TC, TG, LDL, VLDL, HDL, and TC/HDL after using the Mp for 

8 weeks as seen by comparing G1with G2 other significant elevations were noticed that confirm that the 

increases in lipids levels came as a result of treatment with Mp. As shown in the Figure 2, the analysed data 

stated a significant elevation (p<0.001) in the level of TC in G2 compared to G3 and G4 respectively. The 

same outcomes were reported in all the other parameters with the same level of significance. It is inferred 

from this that the change in lipid levels was positive only in the treated group (G2) after using the Mp, and 

none of these changes occurred in the control groups (G3 and G4), and this is sufficient evidence that these 

changes were due to the use of the Mp. 

 

 
Figure 2. Comparison of TC, TG, HDL, LDL, VLDL and TC/HDL results between the studied groups. The 

results are expressed as mean±SD for each column and the groups are statistically different (p<0.001) by 

applying one-way analysis of variance (ANOVA) and the significant differences in mean were assessed 

using Tukey’s post hoc test. G1: group 1, G2: group 2, G3: group 3, G4: group 4. 
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5. DISCUSSION 

Mp is a progestin (a form of progesterone), which is a female hormone that aids regulate ovulation and 

menstruation [15]. Beside contraception, Mp could be used for other purposes such as absent or irregular 

menstruation, or uterine haemorrhage [16]. Mp is also used to lower the risk of endometrial hyperplasia 

from estrogens consumption [16]. There is a noticeable increase in the use of the Mp, that was recently 

endorsed by the World Health Organization, which indicated that an estimated 16 million women use this 

type of hormonal contraceptive [17]. There is still doubt about the safety of using Mp and its impact on the 

wellbeing of women who have used it for a long time. This doubt has arisen from the inconsistency in the 

results of research conducted on Mp to the present time. Therefore, it is necessary to carry out more studies 

to confirm or refute the theories that revolve around the safety of Mp. The effect on lipid profile is 

documented to be inconsistent, and the results from this study could be used to draw more precise 

conclusions confirming that Mp negatively affects lipid profile. 

 

Data analysis in this study reported a significant elevation in the body weight among the treated and control 

rats after 2 months. This result is in contrast with some studies which stated nonsignificant changes in the 

body weight during Mp therapy [18]. Since this increase in body weight was seen in the two groups, it 

cannot be, at least statistically, attributed to Mp treatment. Rather, it may be a result of providing the 

appropriate conditions for the rats in terms of the quality and quantity of food during the study period. This 

is in agreement with many other reports that came in line with the results of this study [18], [19]. Such 

results should not rule out entirely the association between Mp use and weight gain as some studies have 

actually reported increase in body weight from prolonged use of Mp (1-5 years) [11], [20]. 

 

From the time when hormonal contraceptives including Mp were developed, much evidence existed that 

validates that progesterone could increase lipoprotein lipase activity, enhance fat deposition, and decreases 

the serum HDL level [10], [21]. This study clearly showed an increase in TC, TG, LDL, and VLDL in the 

Mp group in comparison with the control group, and in contrast, a clear decrease in the level of HDL. All 

these may be directly responsible for increased risk of CVD in the long-term of the consumption of this 

hormone. These outcomes are analogous to those previously stated in humans [22- 24]. A significant 

correlation between Mp and lipid profile could be a primary reason behind some CVD such as venous 

thromboembolism including thrombotic stroke, haemorrhagic stroke, myocardial infarction [25], and 

venous thrombosis seen in women using Mp [26], [27]. The danger of venous thromboembolism was 

confirmed to be high with progestin, especially in females with a family history of thrombosis or some 

other risk factors including obesity, surgery, or immobility [28], [29]. The relationship between Mp and 

CVD is arising indirectly from the ability of Mp to induce a hypoestrogenic state and enhance binding of 

the progestin to progesterone receptors on the adipose tissue leading to interference with lipolysis [30]. 

Another potential mechanism is the responsibility of progesterone for the increase in plasma glucose as a 

result of increased insulin resistance, which could predispose to weight gain and an increase in the 

incidence of CVD [30]. In addition to association between Mp and CVD, Mp may also stimulate the 

growing of cancer cells and reduce the efficacy of anticancer agents through the accumulation of lipid 

droplets, stimulated by the progestin, brought about by a change in membrane fluidity as a possible 

mechanism of chemoresistance [31]. Recently, intact docetaxel molecules were detected within the 

progestin-induced lipid droplets, indicating a protective quenching effect of intracellular lipid droplets [20], 

[32]. 

 

Since this study revealed that serum TG, TC, LDL, VLDL, and TC/HDL levels were boosted significantly 

in treated rats and these changes are confirmed by results shown in the previous studies, it validates that Mp 

contributes to predisposing women for cardiovascular risks. Further research will be essential to confirm the 
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correlation between the Mp consumption and serum lipids elevation, as the results are still contradictory. 

Until solid evidence becomes available, it is therefore recommended that the use of the progesterone 

derived hormones be contraindicated in some cases, that may help to induce the incidence of some possible 

negative effects of these hormones, including pregnancy, liver diseases, hormone-related cancer such as 

uterine and breast tumour or a history of hypertension, stroke, atherosclerosis or blood clot. All in all, this 

research provides public awareness about the risk of Mp administration on women’s health without medical 

monitoring. 
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