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Abstract 

This study compared three types of contraceptives agents by measuring the percentage of programmed 

cell death (apoptosis). Anti-fertility agents included contraceptive pills (Yasmin), fungal alkaloids 

(Cafergot) and the oil extract of the wild carrot seeds Daucus carota. Comparison process depended on 

the evaluation of apoptosis percentage in mice lymphocytes, that treated orally for five successive days 

with the contraceptive agents by using the concentration of (60 µg/kg) of Yasmin pills, (20 µg/kg) of 

Cafergot and (0.1 ml) of wild carrot seeds oil. These were compared with the negative and positive control 

methotrexate (MTX) (50µg/kg). Results showed that the percentage of apoptosis by using wild carrot 

seeds oil was 0% which was the least in comparison to contraceptives and equal to the negative control 

0%. On the other hand, there were no significant differences in the percentage of apoptotic cells with 

Cafergot treatment 0.1% in comparison with the negative control, while Yasmin pills treatment led to a 

significant increases (P≤0.05) in apoptosis percentage to 0.6% in comparing to negative control. This 

response also significantly increased (P≤0.05) in MTX treatment reaching 1.8%. As conclusion the results 

of this work showed that, the oral contraceptive pills (Yasmin) was the most inducing contraceptive drugs 

to apoptosis, while Cafergot and wild carrot seeds oil were the least effective in comparison to the 

negative and positive control. 
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 انًهخص

يواَع انحًم رزضًٍ  .apoptosis)) انًود انخهوي انًجشيج َسجخقٍبط  يٍ خلال انذساسخ رقبسٌ ثٍٍ صلاصخ اَواع يٍ يواَع انحًم ْزِ أٌ

اسزُذد عًهٍخ حٍش . (Daucus carotaسانجشي )جزوس انجضن ًانضٌز انًسزخهصو Cafergot)) قهوٌذاد فطشٌخ ,)ٌبسًٍٍ( حجوة يُع انحًم

 ثبلأَواع يززبنٍخ اٌبونًذح خًسخ و فًوٌبً انًجشعخ فئشاٌنهانهًفبوٌخ خلاٌب هن apoptosis)انًقبسَخ عهى حسبة َسجخ انًود انخهوي انًجشيج )

 .صٌذ انجضس انجشيجزوس ن (0.1ml)و Cafergot( نـ 20µg/kg)نحجوة انٍبسًٍٍ و (µg/kg 60) رشكٍض ثبسزخذاو يٍ يواَع انحًم انضلاصخ

صٌذ  ثبسزخذاوود انخهوي ًاٌ َسجخ انوقذ ثٍُذ انُزبئج  .(µg/kg 50) ًوججخ ثبسزخذاو انًٍضورشكسٍذانسبنجخ وان يع انًعبيهخ ثعذ وقوسَذ

 نى ٌحذس . يٍ جبَت اخش(%0) ًعبيهخ انسبنجخويسبوٌخ نه ارا يب قوسَذ يع ثبقً يواَع انحًمالاقم ًْ و %0)) كبَذ انجشي سثزوس انجض

 انحًم حجوة يُعادد انًعبيهخ ثثًٍُب ( (%0.1 فٍّ َسجخ انًود انخهوي ار ركوٌ ثبنًقبسَخ يع انًعبيهخ انسبنجخ فشوق يعُوٌخاي  Cafergotانـ

 اصدادد اٌ ْزِ انُسجخ وكزنك ارا يب قوسَذ يع انًعبيهخ انسبنجخ (%0.6) نزصجح َسجخ انًود انخهوي فً (P≤0.05) يعُوٌخ صٌبدحانى حذوس 

انعقبس الاكضش رحفٍضاً  ة يُع انحًم ًْاٌ حجو عهى ويٍ ْزِ انُزبئج َسزذل .((%1.8 نزصم ثبسزخذاو انًٍضورشكسٍذ(P≤0.05)  صٌبدح يعُوٌخ

 ًْ الاقم صأصٍشاً ارا يب قوسَذ يع انًعبيهخ انسبنجخ وانًوججخ.Cafergot  و انـ صٌذ انجضس انجشي ثًٍُبنهًود انخهوي 

 

 ، انًٍضورشكسٍذCafergot، Daucuscarota انًود انخهوي انًجشيج، انٍبسًٍٍ،انكهًبد انًفزبحٍخ:

Introduction 

Contraception is prevention of fertilization of an egg by a sperm (conception) or attachment of the fertilized egg 

to the lining of the uterus [1].The Egyptian Ebers Papyrus from 1550 BCE and the Kahun Papyrus from 1850 

BCE have within them, some of the earliest documented descriptions of birth control, by using  honey and 

acacia leaves, while in medieval Europe  any effort to halt pregnancy was deemed immoral by the Catholic 

Church [2]. Birth control methods have been used since ancient times, but effective and safe methods only 

became available in the 20th century [3].Gregory Pincus and John Rock with help from the Planned Parenthood 

Federation of America developed the first birth control pills (BCPs) [4]. Oral contraceptives pills (OCPs) are  

 يٍ اطشوحخ دكزوساِ نهجبحش الاولانجحش يسزم 
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medicines taken by mouth to help prevent pregnancy which contain synthetic forms of two hormones produced  

naturally in the body; these hormones are estrogen and progestin [5]. Yasmin is a combined oral contraceptive 

tablet containing the synthetic progestogen, drospirenone and the synthetic estrogen, ethinyloestradiol[6] and for 

the majority of women, oral contraceptives can be taken safely but there are some women who are at high risk 

of developing certain serious diseases that can be life-threatening or may cause temporary or permanent 

disability or death [7]. 

Numerous herbs have been used historically to reduce fertility, and modern scientific research has confirmed 

anti-fertility effects in some of the herbs tested [8] and wild carrot (Queen Anne’s lace) has been used because 

of its contraceptive properties [9]. In addition microorganisms such as fungi offer a huge source of 

pharmaceutically useful molecules [10]. The ergot alkaloids (EA) are among the most important natural 

pharmaceuticals and toxins in human history, which is derived from the fungus Clavicepspurpurea[11]. Ergot 

extract has been used in pharmaceutical preparations, such as Cafergot (containing caffeine and 

ergotamine)[12]. EAs have been used for millennia to aid childbirth, birth control, treatment of migraines and, 

recently, treatment of Parkinsonism and other central nerve system disorders [13]. 

Apoptosis is the process of programmed cell death (PCD) that may occur in multicellular organisms. It is 

morphologically characterizedby cell shrinkage, membrane blebbing, nuclearcondensation, and formation of 

apoptotic bodies [14].  

Aims of the study 

The main aim of this investigation is to evaluate the programmed cell death by examining the apoptosis 

percentage in the cells using flow cytometry.  

Materials and methods 

Animal grouping and treatment 

Fifteen female of Swiss albino mice BALB/c, their age was ranged between (8-12) weeks were used in this 

investigation and treated with the effective dose as a contraceptive of combined oral contraceptive pills, 

Cafergot pills and wild carrot seeds oil for 5 successive days. OCPs were obtained from Bayer Schering Pharma 

company/Germany, Cafergot was obtained from Novartis Pharma, while wild carrot seeds oil from Janat Al-

Ashab herbarium that imported the plant extract from the world of herbs/ Bahrain.  

Five groups of mice(3 mice)were used for this investigation and treated as follows: 

 Group I: Negative control. 

Treated with (0.1 ml) of (D.W). 

 Group II: Positive control. 

Treated with (0.1ml) of MTX (50 µg/kg). 

 Group III: Combined oral contraceptive pills treatment. 

Treated with (0.1 ml) of combined oral contraceptive pills (60 µg/kg). 

 Group IV: Cafergot pill treatment. 

Treated with (0.1 ml) of Cafergot pill (20 µg/kg). 

 Group V: Wild carrot seeds oil treatment. 

Treated with (0.1 ml) of wild carrot seeds oil. 

Drugs were given orally for 5 successive days. Blood samples were taken from mice heart, and the analyses of 

apoptosis were carried out as described later. 

Principle 

Apoptosis is a regulated cell death process characterized by morphological and biochemical features occurring 

at different stages. One of the plasma membrane alterations during apoptosis was the translocation of 

phosphatidylserine (PS) from the inner side of the plasma membrane to the outer layer, by which PS becomes 

exposed at the external surface of the cell. Detection of such membrane changes by Annexin V has been 

suggested as a suitable assay of early apoptotic cells [15]. 

Kit contains 

Annexin V-FITC was employed in flow cytometry and performed according to the human Annexin V-FITC Kit-

EXBio Praha. Reagents provided with the kit are binding buffer (10X concentrated), Annexin V-FITC, and 

Propidium iodide [16].  

 

 

http://en.wikipedia.org/wiki/Pharmaceutical
http://en.wikipedia.org/wiki/Cafergot
http://en.wikipedia.org/wiki/Caffeine
http://en.wikipedia.org/wiki/Ergotamine
http://en.wikipedia.org/wiki/Programmed_cell_death
http://en.wikipedia.org/wiki/Multicellular_organisms
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Assay procedure 

Preparation of reagent 

The Annexin V binding buffer was a 10x concentrated and diluted with deionized water prior to use in order to 

prepare 1x Annexin V binding buffer.  

Procedure 

1. Cells were harvested by centrifugation at 2,000 rpm for 5 min, supernatant was discarded. Pellets were 

resuspended in cold PBS and cells were washed by gentle shaking or pipetting up and down. Re-centrifuged was 

hed cells again and supernatant was discarded. 

2.Pellets were resuspended with 1X binding buffer and a just cell density to 2-5 x 10
5
 cells/ml. preparing a 

sufficient volume of cell suspension (100µl/ assay). 

3. Cells were stained with 5µl of Annexin V-FITC and propidium iodide (PI) and incubated for 15 minutes in 

dark at room temperature. 

4. After the incubation period, cells were harvested by centrifugation at 2,000 rpm for 5 min, pellets were 

resuspended in 100µl of binding buffer  

5. The mixture was then analyzed by Flow Cytometry [16]. 

Statistical analysis         

Analysis of variance was performed to test whether group variance was significant or not, the comparison 

between groups were conducted using statistical package for the social sciences (SPSS)program. 

Results and discussion 

Differentiating between cells of either apoptosis or necrosis was carried out using Annexin V-FITC kit. The 

different labeling patterns in this assay identify the different cell populations, e.g., region A: necrotic cells (PI-

positive/ annexin V-negative); region B: late apoptosis (secondary necrosis) (PI-positive/annexin V-positive) 

region C: vital cells (PI-negative/ annexin V-negative); region D: apoptotic cells (PI-negative/annexin V-

positive). 

 
Fig.(1): Histograms showing the apoptosis percentage in lymphocyte from mice treated 

                                            with contraceptives in comparison with the control by Annexin V assay 

The results of these five groups illistrated in Figure (1), the percentage of apoptosis using wild carrot seeds oil 

was 0% which was the least as compared with contraceptives and equal to the negative control 0%. Also, there 

was no observed increases in the percentage of apoptotic cells with Cafergot treatment(0.1%) as compared with 

the negative control, while Yasmin pills led to increase in apoptosis percentage to (0.6%) and also increased in 

MTX treatment to (1.8%).The results of the present study using the apoptosis assay demonstrated that handling 

contraceptive pills and MTX were associated with a significant increases (P≤0.05)in apoptosis percentage in 

mice bone marrow while Cafergot treatment led to non- significant variation. The conclusion from these results 

showed that the oral contraceptive pills (Yasmin) is the most inducing contraceptive drugs on apoptosis while 

Cafergot and wild carrot seeds oil are the least effective as compared with the negative and positive control, 

Table (1) and figure (2). 
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Table (1): Apoptosis percentage in lymphocyte isolated from mice by flow cytometry. 

     

Groups Necrotic 

cells-A (%) 

(mean+SD) 

Late apoptosis 

cells-B (%) 

(mean+SD) 

Viable cell-C (%)  

(mean+SD) 

Apoptotic cells-D (%) 

(mean+SD) 

Negative control A 

0.24±0.02 

A 

0.1±0.01 

A 

99.66±1.25 

 

A 

0.00±0.00 

 

 

Methotrexate 

(50 µg/kg) 

B 

1.60±0.1 

A 

0.4±0.01 

 

B 

96.2±2.4 

 

B 

1.8±0.14 

 

Contraceptive pills  

(60 µg /kg) 

B 

1.34±0.02 

A 

0.2±0.005 

 

C 

97.83±1.55 

C 

0.63±0.09 

 

Cafergot 

(20 µg/kg) 

 

A 

0.26±0.01 

 

A 

0.1±0.01 

 

A 

99.54±3.17 

 

 

A 

0.1±0.01 

 

Wild carrot oil (0.1ml) 

 

A 

0.24±0.01 

A 

0.16±0.02 

 

A 

99.6±2.00 

 

A 

0.00±0.00 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

      Fig.(2): Annexin V expression for mice induced apoptosis analysis. The labeling patterns inside quadrants 

indicate the percentage of A: necrotic cells(PI- positive/ Annexin V- negative); B: late apoptosis(PI-positve/ 

Annexin V-positive); C:Vital cells(PI-negative/ Annexine V- negative); D: apoptotic cells (PI-negative/ 

Annexine V- positive).The labeling patterns outside quadrants indicate the  percentage of apoptotic cells  

control (A), wild carrot oil(B), Cafergot(C),  contraceptive pills(D), MTX (E). 

Most oral contraceptive pills contain a combination of estrogen (ethinylestradiol or mestranol) and 

progestin[17]. Concerning the progestin component formulations with a dose equivalent to 0.30 mg norgestrel 

or more were categorized as high-progestin, while formulations with less than 0.30 mg norgestrel or its 

equivalent were categorized as low-progestin formulations and Yasmin contraceptive pills belong to high-

progestin formulations. An experimental study by [18] revealed that progestin induced apoptosis in the ovarian 

epithelium of macaques, leading to the hypothesis that the progestin component may be the major effect of 
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combined oral contraceptives. Another study was achieved by [19] on monkeys that showed in general, few 

apoptotic cells were noted in the ovarian epithelium from either the control or estrogen-only-treated monkeys. In 

contrast, in progestin-treated monkeys, either those treated with combination ethinyl estradiol and 

levonorgestrelor with levonorgestrel alone, the ovarian epithelium contained numerous brown-staining apoptotic 

cells. 

Excessive levels of gonadotropic hormones such as (FSH) and (LH) are also suggested to increase cell growth 

and inhibition of apoptosis [20], and oral contraceptives are known to suppress pituitary gonadotropin secretion. 

The primary mechanism of combined oral contraceptives is prevention of ovulation [21]. Combined oral 

contraceptives cause an ovulation by inhibiting production and secretion of both FSH and LH through steroid 

feedback on the pituitary gland. The estrogen component inhibits the release of FSH thereby suppressing the 

development of the ovarian follicle, while the progestin component inhibits the release of  LH whereby 

ovulation is prevented [22]. 

At the cellular level, MTX is now firmly established to be a foliate antagonist that inhibits DNA and protein 

synthesis by inhibiting, respectively, thymidylatesynthetase (TYMS) and dihydrofolatesynthetase (DHFR), 

which is a crucial enzyme for folate metabolism and purine synthesis, resulting in lymphocyte apoptosis [23]. 

Further evidence supporting such results observed by[24]who showed that MTX also inhibits T cell activation 

and induces T cell apoptosis. 

Conclusion 

As conclusion the results of this work showed that, the oral contraceptive pills (Yasmin) was the most inducing 

contraceptive drugs to apoptosis, while Cafergot and wild carrot seeds oil were the least effective in comparison 

to the negative and positive control. 
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