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Abstract 

Natural products used as contraceptive agents among indigenous communities for child spacing are pointers to the 
ethnopharmacological relevance of medicinal plants, including the seed of Ricinus communis var minor (RICOM 1013-J) 
popularly used by the tribal women in Bassa Local Government Area of Plateau State, Nigeria. Confirmatory studies on 
the efficacy and safety of RICOM 1013-J) using different models to further authenticate this property scientifically have 
become imperative.   The study aimed to further evaluate the contraceptive mechanism of action of RICOM 1013-J using 
the rabbit’s fallopian tube. The effect of pre-treatment with n-hexane extract of RICOM 1013-J on isolated rabbits’ 
fallopian tube was evaluated after days: 10, 30, 60, and 90 after which uterotonic drugs (Acetylcholine, Oxytocin, 
Misoprostol, Ergometrine, and KCl) were used to study the activity and response of the isolated rabbits’ fallopian tissue. 
A time-dependent alteration of the contractile profile of the rabbits’ fallopian tubes as a result of pre-treatment with a 
single oral dose of RICOM 1013-J (30 mg/kg) with a remarked abolishment of the normal rhythmicity of the rabbit’s 
fallopian tube.  

The antifertility efficacy of RICOM 1013-J is re-established owing to its contraceptive mechanism of action in the 
fallopian tube activity for over five gestation periods in rabbits. 
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1. Introduction

Medicinal plants have been used over the years as contraceptive agents with increasing interest worldwide [1], [2]. In 
African societies, the use of plants for purposes of regulating fertility has been practiced for centuries, thereby 
highlighting their potential as contraceptives [3]. Interestingly, the Rukuba-speaking people of Bassa Local Government 
Area of Plateau State in North Central Nigeria use the seeds of Ricinus communis L. as an anti-conceptive agent [4]. 
Ricinus communis L. popularly known as the castor oil plant, taxonomically belongs to the family of Euphorbiaceae, 
native to India and Africa (Ethiopia), though widely distributed in tropical, subtropical, and warm temperate climates 
of the world also having It is the following local names: Endi (Hindi), Errandi (Marathi), Zurma (Hausa), Jada (Oriya), 
Kherwal (Saudi Arabia), Diveli (Guajarati) [5 – 10].  R. communis is highly adaptable and can grow in various climates, 
from warm temperate to tropical regions, including Nigeria [11,12, 13]. The far-reaching benefits of contraception relate 
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to many of the sustainable development goals [14] and reducing unplanned pregnancy is a priority for the global health 
community [15]. There are now many different contraception products, although access to any or all of these is difficult 
or impossible in many countries [16]. However, even in countries where contraception is free and widely available, 
there are many obstacles to access and successful use of contraception [17]. Even though contraception has remarkably 
far-reaching benefits and is highly cost-effective, women worldwide lack sufficient knowledge, capability, and 
opportunity to make reproductive choices coupled with the fact that healthcare systems often fail to provide access and 
informed choice [17], including the use of non-synthetic products.   

 Based on existing anecdotal facts, researchers have explored natural resources, including plants, as an alternative to 
conventional contraceptives [18], [19]. Consequently, the efficacy of RICOM 1013-J has been explored [20,21,22,23], 
while [11] demonstrated the novel effects of RICOM 1013-J in that administration of 3-4 seeds once orally protected 
women volunteers against pregnancy for 9-12 months.  

This study aimed to further evaluate the contraceptive mechanism of action of RICOM 1013-J using the rabbit’s fallopian 
tube. 

  

Figure 1a Image of the castor-oil plant [24] Figure 1b Image of the castor-oil plant seed [25] 

2. Material and methods 

2.1. Collection and Preparation of Plant Materials 

2.1.1. Plant Material Collection, Identification and Authentication  

Whole Castor plant with fruits of RICOM 1013-J were collected from the wild shrubs in Jebbu Bassa, Bassa LGA, Plateau 
State, Nigeria, in January, 2016. The plant material was identified and authenticated at the Department of Plant Science 
University of Jos and the Federal Forestry Research Institute Jos, assigned a voucher number (Voucher No 
UJ/PCG/HSP/95E25)   and the voucher specimen deposited in the herbarium of the Department of Pharmacognosy, 
University of Jos, Nigeria.  

2.1.2.  Plant Material Preparation 

Seeds of RICOM 1013-J were dried and finely grounded with porcelain mortar and pestle. The powder (130 g) was 
soaked in 250 ml of n-Hexane in a conical flask and agitated using a Gyromax 800-Series Open-Air shaker (medium), 
Amerex Instruments, Inc., for 96 hours. The mixture was filtered through a glass funnel with filter paper (Whatman 
No.1), and the residue soaked in n-Hexane (250 ml) with further continuous agitation for another 96 hours until 
exhaustive extraction was achieved at room temperature (22 ± 3 °C) [26]. The solvent was evaporated in a fume 
chamber, and the extract was transferred into a clean, dried specimen bottle and stored at 4-8 °C in a refrigerator before 
use. The percentage yield of RICOM 1013-J extract was calculated as below: Percentage yield (%) = 30.6 g/130 x 100 = 
23.4%. 

2.1.3. Acute Toxicity Studies 

Lethal dose (LD50) of RICOM 1013-J extract was determined use Lorke’s method described by [4] and [27] for Phases 1 
and 2. These indicated the LD50 of RICOM 1013-J extract ≤5000 mg/kg.  

Eigth Female rabbits weighing 2 – 3kg were administered orally n-hexane extract of RICOM 1013J at a dose of 30mg/kg 
body weight each at once. 
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2.1.4. Procurement and Preparation of Experimental Animals 

 A total of 8 adult female rabbits weighing 2-3 kg were purchased from the National Veterinary Research Institute 
(NVRI)Vom, Nigeria. And transported to the Pharmacology Laboratory of the Faculty of Pharmaceutical Sciences, 
University of Jos, Nigeria. They were housed in stainless steel cages, and maintained under favorable conditions with 
cross ventilation, room temperature (22± 3 °C), lighting (12 hrs. light and 12 hrs. dark cycle), conducive beddings, fed 
with standard animal pellets from Grand Cereal Mills, Jos, Nigeria and allowed access to water ad libitum. The rabbits 
were allowed to acclimatize for 14 days prior to the Anti-conceptive Studies on RICOM 1013-J.  

2.2. Contraceptive Activity Testing of RICOM 1013-J Extract on Isolated Rabbit Fallopian Tube 

2.2.1. Animal Grouping and Pre-treatments  

Prior to the Anti-conceptive Studies on RICOM 1013-J. The rabbits were divided into two groups of 4 animals each with 
pre- treatments as below: 

• Group 1 (Control): Administered with olive oil once.  
• Group 2 (Control): Administered with n-hexane extract of RICOM 1013-J extract (30 mg/kg b.w) per oral each 

once. 

2.2.2. Tissue Preparation, Test-Drug Administration and Fallopian Tube Activity   

The rabbits were humanely killed then the abdomen dissected followed by the isolation of the fallopian tubes, and 
placed in a petri dish containing De Jalon solution. Approximately 3 cm of the horns were cut mounted in a tissue bath, 
maintained at 37 ℃, aeration (90% O2 and 5% CO2), and De Jalon solution. The other end of the tissue was attached to 
an isometric force transducer model 707 connected to a 3-way channel student physiograph recorder (model Medicaid, 
7013) using sensitivity of 50 microvolt/cm and speed of 2 mm/sec) where the contractile activity of the uterus was 
recorded.  

The following drugs were used to study the activity and response of the isolated rabbits’ fallopian tissue, including, 
Acetylcholine 1x10-5 g/ml, Oxytocin 2 x 10-3 iu/ml, Misoprostol 2 x10-6 g µ/ml, Ergometrine 1 x 10-3 g/ml and KCl 
1x10-3 g/ml. 

The effect of the pre-treatment with the n-hexane extract of RICOM 1013-J on the Rabbit fallopian tube was evaluated 
after days: 10, 30, 60 and 90. 

2.3. Statistical Analysis 

 Data were expressed as mean ± SEM.  

3. Results and discussion 

3.1. Effects of N-Hexane extract of RICOM 1013-J on rabbit fallopian tube 

 

Figure 2 Response to drugs rabbit fallopian tube 
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3.2. Control (non- treated) Rabbit Fallopian tube 

The fallopian tube produced slight contraction as a result of decreased rhythmicity of normal smooth muscle in the 
presence of acetylcholine. The contraction was slightly higher (not pronounced) in the presence of oxytocin, 
misoprostol, ergometrine and potassium chloride in the tissue bath – Figure 3. 

 

Figure 3 Fallopian tube response to drugs after 10 days post treatment with RICOM 1013-J 

Pretreatment with the RICOM 1013J extract (30mg/kg) abolished the normal rhythmicity of the fallopian tube.  The 
responsiveness to acetylcholine (1 x 10-5 g/ml) was with a single contraction, a sustained contraction in the presence of 
oxytocin (2 x 10-3 g/ml), produced a sustained contraction, while misoprostol, ergometrine and potassium chloride did 
not produce any contraction, thus a complete state of inertia was observed – Figure 4.  

 

Figure 4 Fallopian tube response to drugs after 30 days post treatment with RICOM 1013-J 

There was a complete recovery of contraction with increased amplitude of the isolated fallopian tube. A significant 
increase in responsiveness compared to pretreated day 10 in the presence of acetylcholine (1 x 10-5 g/ml), both oxytocin 
(2 x 10-3 g/ml), and misoprostol (1 x 10-6 g/ml) produced a contractile a response, while ergometrine (1 x 10-3 g/ml), 
and potassium chloride (1 x 10-3 g/ml) produced a partial contraction characterized by partial recovery of contraction 
– Figure 5.  
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Figure 5 Fallopian tube response to drugs after 60 days post treatment with RICOM 1013-J 

Sixty days pre-treatment with RICOM 1013-J extract altered the normal rhythmicity of the Rabbit’s fallopian tube. The 
isolated tissue produced a significant contraction in the presence of all the drugs acetylcholine (1 x 10-5 g/ml), oxytocin 
(2 x 10-3 g/ml), misoprostol (1 x 10-6 g/ml), ergometrine (1 x 10-3 g/ml), and potassium chloride (1 x 10-3 g/ml) – Figure 
6. 

 

Figure 6 Fallopian tube response to drugs after 90 days post-treatment with RICOM 1013-J 

The presence of the RICOM 1013-J extract after 90 days pre-treatment completely abolished the normally rhythmicity 
of the isolated rabbit’s fallopian tube similar to pre-treated day 10. On administration of acetylcholine (1 x 10-5 g/ml), 
the tissue responded with a sustained contraction, likewise potassium chloride (1 x 10-3 g/ml).  

The fallopian tube exhibited a prolonged state of inertia characterized by absence of responsiveness of the tissue to 
oxytocin (2 x 10-3 g/ml), misoprostol (1 x 10-6 g/ml) and ergometrine (1 x 10-3 g/ml) – Figure 7. 

The presence of alkaloid, saponins tannins flavonoids carbohydrates, steroids anthraquinones, and cardiac glycoside 
profiling of RICOM 1013-J, which further reiterates the anti-conceptive activity of RICOM 1013-J in female rats as 
reported by [4] together with that of [21], that Ricinus Communis oil contains some steroidal compounds are important 
pointers to the anti-conceptive effect of RICOM 1013-J. Moreover, it is known that plant steroids are converted into 
animal steroid hormones through synthetic pathways involving steroidogenic enzymes [28]. A time-dependent 
alteration of the contractile profile of the rabbits’ fallopian tubes as a result of pre-treatment with a single oral dose of 
RICOM 1013-J (30 mg/kg), while complete quiescence of basal rhythmic contraction on days 10 and 90 on post-
treatment with marked increase in the frequency of basal rhythmic contraction on days 30 and 60 were observed from 
our study. Our result is in tandem with earlier reports that the observed disordered uterine quiescence and inertia may 
contribute to the antifertility property and changes in estrogen/progesterone balance may partly be responsible for the 
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antifertility efficacy of RICOM 1013-J [4], [29], thus a remarked abolishment of the normal rhythmicity of the rabbit’s 
fallopian tube. 

4. Conclusion 

The antifertility efficacy of RICOM 1013-J is re-established from its contraceptive mechanism of action in the fallopian 
tube activity for over five gestation periods in rabbits. 
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