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Abstract

Medicinal plants have been used for different purposes. Interests in pharmacological and other scientific screening for
the authentication of folkloric claims and drug development has become imperative. This study was aimed at
investigating the effect of cold aqueous crude stem-bark extract of Erythrophleum suaveolens (CASBEEs) on
estrogenized uterus of nonpregnant Guinea pig. Stem-bark of E. suaveolens were harvested, gently rinsed with clean
water and dried under shade in a well-ventilated environment, ground into powder and cold aqueous crude extract of
the processed plant material was obtained via maceration. Guinea pigs were estrogenized with 0.2 mg/kg
diethylstilbestrol intraperitoneally 24 hours prior to in vitro drug administration. The uterine muscle of the animal was
isolated and contractile responses were obtained using different graded volumes with CASBEEs (1 x 10-2 g/ml), oxytocin
(1x10*g/ml), ergometrine (1 x 104 g/ml), and Acetylcholine (1 x 10-4 g/ml). The CASBEEs, caused contraction of the
isolated estrogenized uterine muscles of the guinea pig in a dose-dependent manner. Maximum contraction (100%) for
CASBEE:s is at 0.6ml with a final bath concentration of 1.2 x 10-* g/ml. comparatively, maximum contractile responses
for the standard drugs was oxytocin 0.8 (1.6 x 10-¢ g/ml) and ergometrine 0.8ml (1.6 x 10-¢ g/ml) and Acetylcholine
0.4ml (8 x 107 g/ml). Aqueous crude extract of the stem-bark of Erythrophleum suaveolens exerted a dose-dependent
and sustained uterotonic effect on estrogenized isolated uterine muscle of nulliparous Guinea pigs, thus authenticating
the folkloric claim for its use to induce labour. Further studies on its mechanism of action and its use for fertility control
should be explored.
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1 Introduction

The use of herbal medicine has been on the increase in many developing countries and several medicinal plants have
been screened for their uterotonic activity using in vitro methods with positive results [1]-[2]. Indigenous varieties of
plants from various families are used by pregnant mothers in rural areas and low-income populations of sub-Saharan
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Africa for their uterotonic potential [3]. Uterine stimulants are those medicines given to cause contraction of uterus, or
to increase the frequency and intensity of the uterine contractions [4].

The World Health Organization (WHO) estimates that traditional and complementary medicine, accounts for 80% of
health-care in the world [5]. In the developing countries where modern contraceptive options are limited, >80% of the
population continues to use medicinal plants as extract, powder or decoction to prevent unintended pregnancy or in
family planning [6]. Lamina et al, (2015) also reported the prevalence of unintended pregnancy as 35.9% while that of
induced abortion was 33.5% also with the country’s economic condition often cited as reasons women (15-48years)
make use of abortion services for among women in South-Western Nigeria [7].

Erythrophleum (Fabaceae- Caesalpinioideae) is a pantropical woody genus and it has been found to be around 15 species
found in Africa, Australia and North-East Asia [8]. Erythrophleum suaveolens is a poisonous plant that belongs to the
Fabaceae family with distinct foliage. Various reports on medicinal potentials of stem-bark extracts of E. suaveolens via
scientific screenings, including its anti-oxidant, skeletal muscle relaxation, antibacterial, gastrointestinal motility, anti-
fungal, wound healing, anesthetic properties etc have been documented [9 - 12]. Another report by Idyu et al., 2014 [13]
gave the safety margin of E. suaveolens as 223.8+0.05mg/kg bw. From LDso determination. Phytochemical screening of
the stem-bark of E. suaovelens shows the presence of Tannins, Steroids, Phenols, Terpenoids, Carbohydrates, Saponins,
Flavonoids and Phlobatannins (14, 15). Verbal interaction with some natives of the North-Central Nigeria claim that the
stem-bark of E. suaovelens is often used to induce pregnancy. It is on this premise and the fact that many low incomes
earning pregnant women that reported to Hospitals for delivery must have taken one form of herbal preparation or the
other that this study aimed at investigating the effect of cold aqueous extract of Erythrophleum suaveolens on
estrogenized uterus using an animal model.

2 Material and methods

2.1 Collection of plant material, identification and preparation

Fresh plant materials with stem and leaves intact were collected from the Federal College of Forestry Jos, Plateau State,
Nigeria. The plant material was identified and authenticated in the same institution. Stem-bark of E. suaveolens were
harvested, gently rinsed with clean water and dried under shade in a well-ventilated environment. The plant material
was ground into powder using mortar and pestle, sieved and stored in dark bottle container until required for use.

Figure 1 E. suaveolens Plant [16]
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Figure 2 E. suaveolens stem bark [14]

2.2  Extraction of Stem-bark of E. suaveolens

Powder sample of E. suaveolens (100g) was weighed into a glass jar containing 700ml of cold water and stirred thus
extracted by maceration for 72 hours. The extract was filtered using Whitman No.1 filter paper. The filtered material
was subsequently evaporated to dryness using a rotary evaporator and percentage yield calculated using the formula
below. The cold crude aqueous extract was put into dark bottles and stored in a refrigerator at 4°C. These were done
according to the method of Idyu et al, 2015 [17] and Builders et al, 2016 [18].

. Mass of pure powder
Percentage yield = ——— EXEPOWCET Y 100
Mass of impure

Percentage yield of the crude extract of E. suaveolens (CASBEEs) was 14.6%.

2.3  Experimental Animals

Healthy nulliparous Guinea pigs (Cavia porcellus) weighing 170-350g were obtained from the Animal House Unit of the
Department of Pharmacology and Therapeutics, College of Medicine and Allied Health Sciences, Bingham University,
Jos, Nigeria. The animals were housed in plastic cages in the Pharmacology Laboratory of the same Institution, allowed
free access to pelleted animal feed and clean water ad libitum for 7 days for acclimatization according to the method of
Ogundeko et al, 2022 [19].

2.4 Standard Drugs and Physiological Salt solution Used

The following drugs were used for this study:

2.4.1  Estrogen agonist (steroid)

Diethylstilbestrol injection (Kunj Pharma pvt, Ltd., India) was used to estrogenize the nongravid Wistar rats.

2.4.2  Uterotonic drugs

Oxytocin injection (Rotex Medica) and Ergometrine (Hameln. UK.) were used as a standard uterotonic drug.

2.4.3  Cholinomimetic drug
Acetylcholine (Sigma Aldrich Germany).

2.4.4  Physiological salts solution
Freshly prepared De Jalon solution of the following composition: NaCl (9.00g), KCI (0.42g),

CaClz (0.06g), NaHCO3 (0.50g) and glucose (0.50g).
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2.5 Preparation of Animals and Isolated Organ Preparation

The Guinea pigs were estrogenized with 0.2 mg/kg diethylstilbestrol (DES) intraperitoneally (i.p). The drug was
reconstituted with ethanol/water (1:1) solution prior to drug administration. Twenty-four hours later, the animals were
sacrificed under chloroform anesthesia, had the uterine horns isolated devoid of excess fat and connective tissues, and
cut into longitudinal strips. Then the uterine muscle strips were suspended with one end attached to a tissue holder in
a 50 ml capacity tissue bath containing De Jalon’s physiological solution. The other end of the strips was connected to
an isotonic transducer and in turn connected to a 3 channel microdynanometer Power Lab (BD Instruments - ISO
9001:2000). The entire organ bath was maintained at 37°C and aerated with a mixture of 95% oxygen (02) in 5% carbon
dioxide (COz2). Having allowed the preparation to equilibrate for 30 minutes, tissue activity was monitored and observed
via the microdynanometer recording paper before and after an intervention. These were also done according to the
method described by Ogundeko et al, 2022 [19].

Contractile responses using the following volumes 0.1, 0.2, 0.4, 0.6, 0.8, 1.0 ml were obtained with the CACEESs (1 x 10-2
g/ml), oxytocin (1 x 104 g/ml), ergometrine (1 x 10 g/ml), and Acetylcholine (1 x 10-* g/ml).

3 Result and Discussion

Molecular details of many medicinal plants such as E. suaveolens with uterotonic properties are yet to be studied, none
the less, those that have been pharmacologically screened and with such activities suggest evident physiological
pathways in the human body.

The administration of CASBEES, caused contraction of the isolated estrogenized uterine muscles of the guinea pig in a
dose-dependent manner - Figure 3. Maximum contraction (100%) for CASBEEs was at 0.6ml with a final bath
concentration (FBC) of 1.2 x 104 g/ml. In comparison with the standard uterotonics used, maximum contractile
response was oxytocin 0.8ml (1.6 x 10-¢ g/ml) and ergometrine 0.8ml (1.6 x 10-6 g/ml) and Acetylcholine 0.4ml (8 x 10-
7 g/ml) - Figures 2, 3,4 and 5 - Figure 3.
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Figure 3 Contractile Response of Estrogenized Isolated Guinea-Pig Uterine Muscle In The Presence Of CASBEEs,
Acetycholine Oxytocin and Ergometrine
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Figure 4a: E. suaveolens Figure 4b: Acetylcholine
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Figure 4 Graphs of Percentage Maximum Response (%) Against Log Final Bath Concent of E. Suaveolens Acetylcholine
Oxcytocin and Ergometrine

The present study shows that the contractile responses of CASBCEEs resembles that of oxytocin with sustained
contractions compared with oxytocin and ergometrine.

The graded concentration-response curve gave sigmoidal with ECso for CASBEEs (1.1 x 10-5 g/ml), Oxytocin (2.0 x 10-7
g/ml), Ergometrine (9.3 x 10-7 g/ml), and Acetylcholine (2.0 x 10-7 g/ml) - Figure 4.

The dose-dependent uterine contraction by CASBEEs by way of increase in amplitude and frequency of contraction in
the present study is in consonance with the report by Watcho et al, 2011 [7] and Goma et al., 2017 that reported a
higher uterotonic potency in cold (aq) than the hot water extract of Steganotaenia araliacea Hochst [20]. The use of
herbal medicine to alleviate problems associated with gynaecological conditions of menstruation and menopause, to
support health during pregnancy and to facilitate childbirth is common amongst many traditional cultures [21].

4  Conclusion

Aqueous crude extract of the stem-bark of Erythrophleum suaveolens exerted a dose-dependent and sustained
uterotonic effect on estrogenized isolated uterine muscle of nulliparous Guinea pigs, thus authenticating the folkloric
claim for its use to induce labour. Further studies on its mechanism of action and its use for fertility control should be

explored.
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