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ABSTRACT

Methanolic extract of Abrus precatorius leaf was subjected fractionation using the column chromatography. Six
fractions of this plant were eluted, and their fluorescent characteristics, wavelengths and Rf values, noted. The
fractions were administered to female wistar rats at 5mg/kg orally for eight days. Fraction 4, sub-fraction 4a caused
a significant (p<0.05) increase in the index of libido (mount frequency, 2.05 £ 0.16; mount latency, 23.48 + 0.19;
intromission latency, 3.05 + 0.28 and lordosis quotient, 87%z=1.0). The cGMP and Nitric oxide levels in the glans
clitoridis of the female wistar rats post treatment with the fractions, arginine, yohimbine and sildenafil were also
measured. Treatment with Sildenafil, Arginine, Yohimbine and F4a produced the 114.2%, 87.7%, 57.1% and 71.4%
increase respectively, in NO levels; cGMP levels were also markedly increased in the Sildenafil, Arginine, and F4a
treated groups. There was also a significant reduction in the systolic blood pressure and heart rate of female rats
during the treatment period with f4a, Sildenafil citrate, Arginine and Yohimbine, possibly due to a vasodilatation
effect. In conclusion, sub - fraction 4a may be responsible for the libido- enhancing activity of the plant extract.
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INTRODUCTION

A huge variety of phytochemicals have shown promise as potential sources of novel pharmacologic agents [1]. Quite
a number of these plant components have been validated for their effect on sexual behavior and can therefore serve
as basis for the identification of new chemical leads useful in sexual dysfunction [2]. Detailed studies of these
promising compounds at molecular levels have helped in the identification of the key physiologic factors involved in
sexual arousal.

Since the turn of the 21st century, research on female sexual dysfunction (FSD) has gained momentum. While FSD
is often assessed in people with ill health, sexual dysfunction is an illness of its own entity and is also prevalent in
non-patient populations [3]. Female sexual arousal disorder is characterized by a persistent or recurrent inability to
attain sexual arousal or to maintain it until the completion of a sexual activity [4], which may sometimes be as a
result of an inadequate lubrication-swelling response. Female sexual dysfunction is a complex condition with both
psychological and physiologic components [5]. Therefore, there are basically two therapeutic options for female
sexual arousal disorder; psychotherapy and pharmacotherapy [6]. In the quest for an aphrodisiac of choice, several
agents have been used in the management of sexual arousal disorder in women [7, 8, 9, 10]. However, there is no
Food and Drug Administration (FDA) approved drug for this condition [6]. While some argue that commonly cited
prevalence estimates of female sexual dysfunction are exaggerated for the purposes of marketing products [11],
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other researchers consider it a poorly described but significant public health condition [3].

The physiology of penile erection has been well researched, thus the relationship of the L-arginine/NO/
Guanylylcyclase/cGMP pathway and male sexual arousal is clearly elucidated in literature [12, 13, 14], but that
cannot be said of female sexual dysfunction. Generally, there is limited understanding of local regulatory
mechanisms modulating clitoral and vaginal smooth muscle tone. However, studies in female genital tissues have
shown that the physiology of vaginal hemodynamics and lubrication responses is highly dependent on tissue
structural and functional integrity and involves complex neurovascular processes modulated by various local
neurotransmitters [15, 16].

Several studies has demonstrated that the NO-cGMP pathway plays a key role in the female genital sexual arousal
response [15, 16, 17, 18]. Nitric oxide (NO) is produced from oxygen and L-arginine under the control of nitric
oxide synthase (NOS). The critical role of arginine as a substrate for both nitric oxide synthase and arginase serves
as a potential point of regulation for the NO/cGMP pathway. NO penetrates into the cytoplasm of smooth muscle
cells and activates the guanylylcyclase causing a catalytic production of cyclic guanosine monophosphate from
guanosine-triphosphate. Increased intracellular cGMP inhibits calcium entry into cells and decreases intracellular
calcium. Activation of K* channels caused hyperpolarization and smooth muscle relaxation. More so, cGMP
activates cGMP-dependent protein kinase (PKG), which in turn activates myosin light chain phosphatase, the
enzyme that dephosphorylates myosin light chains. These interactions result in reduced intracellular calcium levels
and a consequent relaxation of arterial and trabecular smooth muscle, leading to arterial dilatation, venous
constriction, and the rigidity of clitoral erection. When sufficient sexual excitement is attained, the female genital
arousal response is evident, leading to genital engorgement, swelling, and lubrication. Thus genital vasocongestion
and vaginal lubrication responses result from increased blood flow to the genital tissues and production of
lubricating fluid transudate from the vaginal epithelium. The vascular engorgement seen in female genital tissues
during the excitement phase has been shown to be mediated by the parasympathetic nervous system and the NO-
cGMP pathway. Little wonder then that, relaxation of corporal vascular smooth muscles leads to clitoral tumescence
and dilation of the perivaginal arterioles, with seeping of vascular transudate to the vaginal wall culminating in
lubrication [19,20].

EROTIC STIMULUS PDEg
INHIBITORe.g

Sildenafil

NEURONS ENDOTHELUM

cGMP - DEPENDENT PROTEIN
KINASE{PKG)

CALCIUM ACTIVATED
POTTASIUM CHANNELS
(BK,)

CLITORAL
ERECTION ??

SMIOOTH MUSCLE
RELAXATION

Mechanism of Smooth Muscle Relaxation via (he NO/cGMP pathway

Since the NO/cGMP pathway is an important modulator of vaginal smooth muscle contractility [21] and blood flow
in the animal model [22, 23], the present study investigated the effect of fractions from A. precatorius leaf extract on
NO and cGMP concentrations [24]. Nitric oxide synthases (nNOS&eNQOS) have been reported as differentially
distributed among the anatomic regions of the rabbit vagina with higher activity seen in the proximal than distal
vagina [25]. Also, it is possible that since nitric oxide (NO) synthase isoforms have been identified in the uterine
[26] and clitoral tissues [27]; the NO—cyclic guanosine monophosphate (cGMP) pathway, which is involved in
penile erection and enhanced by sildenafil [18, 28, 29], may also be involved in female sexual arousal response.
Thus, in addition to the extracts, we also studied the effect of sildenafil on heart rate, lordosis quotient and mounting
frequency in female rats.
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In female rats, libido and other sexual behaviors can be measured using an array of parameters. Mounting is defined
as the climbing of one animal by another usually from the posterior end with the intention of introducing one organ
into another. Sexually active or artificially ‘warmed’ females evoke increase in frequency of mounts by the male due
to their heightened display of copulatory behaviors (such as postures, darting, wiggling of ears, sounds and
hyperactivity).

Mount Frequency (MF) is therefore defined as the number of mounts without intromission from the time of
introduction of the female until ejaculation [30]. The Mount latency is reduced by the introduction of a female
animal in heat. Mount Latency (ML) is defined as the time interval between the introduction of the female and the
first mount by the male [30]. The Intromission Latency (IL) is the time interval from the time of introduction of the
female to the first intromission by the male. This is usually characterized by pelvic thrusting, and springing
dismounts [30].

In an earlier study [31], it was suggested that A. precatorius leaf extract is a potent stimulator of sexual arousal in
female rats due to its effect on parameters such as lordosis quotient and mounting frequency. However, in a bid to
narrow down the exact agent responsible for the said action and determine the possible mechanism of action of the
extract, chromatographic fractions of the leaf extract were generated, tested on female rats for possible effect on
second messenger, cGMP and neurotransmitter, nitric oxide.

MATERIALS AND METHODS

EQUIPMENT AND REAGENTS

Photo Microscope (Olympus, Japan), Rotary Evaporator (Heildolph Instruments, Germany), tissue homogenizer
(Omni International), Mettler — toledo GmbH digital weighing balance (Type BD202, SNR 06653), Uniscope
Laboratory Centrifuge (Model M800B, Surgifriend Medicals and Essex, England), Non-invasive Blood Pressure
Monitor (UgoBasile) and Photoelectric Colorimeter are the instruments used. Syringes (1 ml, 5 ml), oral cannula,
cotton wool, Heparinized and non-heparinized sample bottles, capillary tubes, EDTA bottles, Methanol, n-Hexane,
Acetic acid glacial, Silica gel (200 - 400 mesh), Chloroform (Sigma Aldrich, St, Louis, MO, USA) were also used.
Drugs and supplements such as Clomiphene citrate (Clomid, Bruno Farmaceutici S.P.A. Roma), Estradiol (Estrace®,
Trimel Pharmaceuticals Corporation), Arginine (Argmatrix™, Boresha International Products), Tween- 80,
Yohimbine (Yohimbine HCI, A-Z Diet products Inc), Sildenafil (Viagra, Pfizer Sandwich, UK) were purchased
from Litha Pharma Stores, Cape Town, South Africa. Nitric Oxide Colorimetric Assay Kit (BioVision Research
Products, USA) and cGMP Enzyme Immunoassay Kit (Assay Designs Inc., Ann Arbor, MI, USA) were ordered
from Joechem Ventures, Nsukka, Nigeria. All reagents used were of analytical grade and were prepared according to
specifications using appropriate solvents and distilled water.

PLANT EXTRACTION

Freshly harvested leaves of A. precatorius were washed and shade dried to constant weight. The dried samples were
milled into coarse powder by a mechanical grinder. Three hundred grams of dried powdered leaves were soaked in 2
litres of Methanol (70%) for 72 hrs. The mixture was allowed overnight, and stirred at regular intervals, thereafter it
was filtered with a Whatman No. 1 filter paper. The filtrate was concentrated in a hot water bath at 60°C for 5 hrs to
give an extract. The residue (Marc) thus obtained was dried in a dessicator and refrigerated at 5°C until required for
use.

The percentage yield of extract was calculated as:
welght of dried extract x 100%

weight of plant material

PLANT PURIFICATION

Column Chromatography

The extract was further subjected to bioassay guided fractionation, using column chromatography for separation and
elucidation of its components. Silica gel 200-400 mesh was used as the stationary phase while varying solvent
combinations of increasing polarity were used as the mobile phase.

In the setting up of column chromatography, dry packing technique was used in which 300g of sample was first
dissolved in 350ml of methanol solvent and then, 100mg of silica gel was added

to form the slurry. The mixture was swirled continuously until the solvent evaporated and only a dry powder
remained. The column was prepared by stocking the lower part of the glass column with cotton wool using a glass
rod. The dried slurry was weighed and poured down carefully into the prepared column. The elution sequence is as
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follows: a 25% binary gradient (stepwise) of n-hexane and ethyl acetate through methanol, in increasing order of
polarity. Each gradient was 500ml. The eluting solvents were forced through the column so that the solvents were at
the very top of the silica. At the end of the packing process, the tap was locked and the column, allowed for 24 hours
to stabilize, after which, the clear solvent on top of the silica gel was drained down to the silica gel meniscus. The
column tap was opened to allow the eluent to flow at the rate of 40 drops per minute. The colored bands travelled
down the column as the compound is eluted. As soon as the colored compound begins to elute, the collection beaker
was put under the stopcock to collect fractions. The eluted fractions were then collected in aliquots of 10 ml in test
tubes.

Finally, eluents having similar constituents were pooled. Some of the column chromatographic eluents of the crude
methanol leaf extract were combined and re-designated. Column chromatographic fractions were collected in
separate vials and stored in deep freeze.

Thin Layer Chromatography

The eluted fractions obtained from the column chromatography were further subjected to a complementary process
of purification using the TLC. Silica gel plates were activated at 120°C for 1h before use as adsorbent on pre-coated
20x20 cm and 0.25 mm thick plates, while iodine vapour was the detecting agent. Column chromatographic elution
of crude methanol extract was made using solvent systems including 100% n-hexane (M1), 50% n-hexane/ 50%
chloroform (M2), 100% chloroform (M3), 75% chloroform / 25% methanol (M4) , 50% chloroform / 50% methanol
(M5), 25% chloroform / 75% methanol (M6 ) and 100% methanol (M7).

The TLC plates were trimmed to strips and the position of the origin marked by a straight line. Using a micro
pipette, 10ul of each fraction collected from column chromatography was loaded to the marked points about 10mm
from the bottom of silica plate, and put in a lidded tank containing a solvent system. The plates were developed in
hexane: ethyl acetate (90:10, v/v) at

room temperature, left overnight for air drying, and the separated spots were visualized by iodine fume. The
procedure was followed with other strips and various solvent-solvent ratios (n-butanol: acetic acid: water in 12:3:5,
12:1:1, 10:1:1, and 4:1:1) until good resolution was noticed.

The solvent travelled up the plate by capillary action till it reached the solvent frontal point which was also marked
by a straight line across [32, 33]. The lid was opened and the strip dried and then sprayed with silver nitrate and
iodine vapour so as to be visualized under UV light (254nm). Commercially prepared Abrus was used as reference
standard.

IN VIVO BIOASSAY SCREENING OF THE FRACTIONS OF A. PRECATORIUS LEAF

EXTRACT

Libido study

The different pure fractions/eluents obtained from chromatographical separation were individually tested on female
animals. The fractions (f1, f2, f3, f4, f5 and f6) were administered to experimental animals per os for 8 days (2
estrus cycles). The rats were randomly partitioned into 9 groups of 5 animals each and using distilled water (0.2ml)
as control and Arginine (10mg/kg), yohimbine HCI (10mg/kg), sildenafil (50mg/kg), estradiol (10mg/kg), as
references. Animals on the same estrous cycle stage were selected for this study. Extracts were administered to
experimental animals per os for 8 days (2 estrus cycles). The rats were randomly partitioned into 8 groups of 5
animals each and treated as follows: Group 1: PBS (0.2ml); Group 2: yohimbine (10mg/kg); Group 3: sildenafil
citrate (50mg/kg); Group 4: estradiol (10mg/kg); Group 5 - 10: APL f1, f2, f3, f4, 5 and f6 (5mg/kg). The following
sexual behavioral parameters, as described in a previous study [34], were recorded for 30 minutes by a trained
observer who was unaware of the treatment given to each group:

[JMount latency: Time duration (in mins) from the introduction of the male into the cage till the first mount.
[JIntromission latency: Time duration (in mins) from the introduction of the male into the cage till the first
intromission (vaginal penetration).

[1 Mount frequency: Total number of mounts preceding ejaculation.

[ Lordosis quotient which is simply the ratio of the number of lordosis postures characterized by immobility by the
female, arching of the back and hind leg extension that elevates the rump and head, shown by a female in response
to a 10 mounts, times 100. These were determined using on-site observation, stopwatch and videotape review and
were taken as an index of libido.

Measurement of Blood Pressure
Pre, during and post treatment, blood pressure of the experimental rats were also measured non-invasively using tail
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cuff blood pressure monitor. The animals were placed one at a time into the holder, and their noses were properly
aligned to achieve a comfortable position. The animals were allowed to relax for minimum of 15 mins and then the
cuff was fastened. The monitor was inflated to 300mmHg, and pulses were recorded during deflation at a rate of 3
mmHg. Blood pressure was determined in triplicate for each animal, with the average systolic blood pressure being
recorded. Blood pressure was categorized as high when SBP > 150.

Preparation of Glans clitoridis and Tissue Homogenization

On the 8th day after treatment and observation, the treated animals were fasted overnight. The fasted animals were
anaesthetized under chloroform and then, sacrificed. The clitoris (glansclitoridis) was separated from the rest of the
genitalia by sharp dissection, cleared of blood and immediately stored in a freezer at —80°C until use.

Determination of Tissue Nitric Oxide (NO2+NO3") Levels (NOS Activity)

Glans clitoridis tissue (0.2 g) was homogenized on ice, in 20ml of phosphate buffered saline(PBS), pH 7.4 using a
handheld tissue homogenizer. The homogenate was centrifuged at 10,000 x g for 20 minutes. The supernatant was
centrifuged at 100,000 x g for 15 minutes and then ultrafiltered using a 10 kDa Molecular Weight micron
ultrafiltration chamber. 2 ml of glans clitoridis tissue homogenates were diluted two times with a reaction buffer
provided in the assay kit. BioVision’s Nitric Oxide Colorimetric Assay Kit was used to measure the total
nitrate/nitrite in the samples.

Determination of cyclic Guanosine Mono Phosphate Levels

A weighed amount (0.2 g) of the glans clitoridis tissue of each sample was homogenized on ice using a handheld
tissue homogenizer. The homogenate was centrifuged at 600 x g for 10 minutes and the supernatant were assayed
for cGMP using cGMP Enzyme Immunoassay Kit.

STATISTICAL ANALYSIS

For each parameter, a minimum of three replicates were used and the results were expressed as Mean + Standard
Error of Mean (S.E.M) and analyzed using Student’s t-test to compare values from experimental and control groups.
All the data were analyzed with least significant differences at p<0.05. Statistical analysis was carried out by using
one-way analysis of variance

(ANOVA) followed by Dunnett’s test.
ETHICAL CONSIDERATION
Ethical approval for the study was got from the Research Ethics Committee of the College of Health Sciences,
University of Port Harcourt, Nigeria. The study was conducted in accordance with the Organization for Economic
Development guidelines on good laboratory practice and use of experimental animals [35].

RESULTS

PLANT EXTRACTION
Table 1: Percentage Yield of Extracts

Plant Part Weight of Plant Sample Used Solvent Type Extract yield (%)
Used (9)
Leaves 527 70% Methanol 18.4 g wiw
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PLANT PURIFICATION
Column Chromatography

Fractionation of the Methanolic crude extract of A. precatorius leaves
A total of six (6) preliminary fractions of A. precatorius extract were eluted and identified. The fluorescent
characteristics of the fractions including their Rf values and wavelengths are presented in Table 2 below.

Table 2: Characteristics of A. precatoriusmethanolic extract’s fractions

Fractions Quantity (mg) Rf values TLC Coloration @ UV 254nm
F1 1.87 0.78 Yellowish brown
F2 112 0.12 Light yellow
F3 1.08 0.41 Orange
F4 0.93 0.62 Grey
F5 1.64 0.82 Brown
F6 117 0.22 Reddish brown

Eluent: chloroform - hexane - methanol (3:2:1)

IN VIVO BIOASSAY SCREENING OF THE FRACTIONS OF A. PRECATORIUS LEAF EXTRACT
Libido study: The values of the sexual behavioural parameters studied, as reported in table 3 below.
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Table 3: Effect of the Chromatographic Fractions of A. Precatorius Leaf Extract on Index of Libido in Female Rats

Treatment Mount Latency Mount Frequency Intromission Lordosis Quotient
Groups (min) Latency (min) (%)
PBS (0.2mls) 383 +0.34 16.25 +0.67 417 = 0.05 48 1.0

Yoh (10mg/kg) 219  +0.17* 19.46  +0.45* 330 + 017 65+1.0
SC (50mg/kg) 328 +048 18.00 *0.16 237 = 0.09* 66+2.0
E2 (10mg/kg) 3.46 +0.10 15.85 +0.56 4.25 + 014 62+1.0
Arg (10mg/kg) 233 +0.30* 17.18  +0.28 318 + 015 731.0
F1 (5mg/kg) 3.57 +0.10 17.01 +0.10 4.03 + 0.21* 56x1.0
F2 (5mg/kg) 373  £0.15 1620 +0.09 4.13+ 0.8 57+1.0
F3 (5mg/kg) 339  +0.18 16.29 +0.12 420 £+ 013 50+1.0
F4 (5mg/kg) 243  £0.40* 18.14 £0.32* 326 * 0.23* 65+2.0
F4a (5mg/kg) 2.05 +0.16* 23.48 +0.19* 3.05 + 0.28* 87+1.0*
F4b (5mg/kg) 371 +0.11 16.23  +0.17 394 + 030 69+1.0
F5 (5mg/kg) 3.89 +0.30 16.12 +0.35 4.20 + 013 64+1.0
F6 (5mg/kg) 372 +0.26 1597 +031 386 + 0.19 67+1.0

Data represents the Mean + S.E.M for each group of rats, n = 5. *p<0.05 = significant difference
Determination of the Systolic Blood Pressure and Pulse Rates:
Effect of Chromatographic Fractions of A. Precatorius Leaf Extract on mean systolic blood pressure and pulse rates
of female rats are shown in Table 4 and Figure 1.

Fig 1: Effect of the Chromatographic Fractions of A. Precatorius Leaf Extract on Systolic Blood Pressure in Female Rats
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Table 4: Effect of the Chromatographic Fractions of A. Precatorius Leaf Extract on pre/post treatment mean pulse rate (beats/min) of

Female Rats
Mean Pulse Rates
Treatment Groups Treatment Periods
Pre treatment | During treatment | Post treatment
PBS (10mls) 346+1.0 358+1.0 346+£2.0
Yohimbine (10mg/kg) 347+3.0 323+1.0 335+20
Sildenafil citrate (50mg/kg) 347+1.0 316 + 3.0* 339+2.0
Arg(10mg/kg) 345+2.0 314 +£1.0* 343+20
Estradiol (10mg/kg) 345+2.0 350+1.0 351+3.0
F1 (5mg/kg) 345+10 356 +2.0 349+ 2.0
F2 (5mg/kg) 345+3.0 358+3.0 354+3.0
F3 (5mg/kg) 346+ 3.0 350+1.0 341+1.0
F4 (5mg/kg) 347+10 318+1.0 307 £1.0*
F4a (5mg/kg) 348+ 1.0 312 +1.0* 343+4.0
F4b (5mg/kg) 348+2.0 315 + 3.0* 341+20
F5 (5mg/kg) 34720 33420 343+1.0
F6 (5mg/kg) 346+1.0 349+3.0 345+1.0

Data represents the Mean + S.E.M for each group of rats, n = 5.
*p<0.05 = significant difference

Determination of Tissue cGMP Level and Tissue Nitric oxide Level

The nitric oxide and cGMP levels in the glans clitoridis of the female wistar rats post treatment with the fractions,
arginine, yohimbine and sildenafil is as shown in the table 5 below.

Table 5: Effect of the Chromatographic Fractions of A. Precatorius Leaf Extract on Tissue Nitric oxide and cGMP levels in Female Rats

Treatment Groups NO (mmol) | cGMP (um)
PBS (10mls) 0.07+0.01 0.97+0.03
Yohimbine (10mg/kg) 0.11+0.02* 1.35+£0.01*
Sildenafil citrate (50mg/kg) | 0.15+0.01 1.58+0.01*
Arg(10mg/kg) 0.13+0.01 1.22+0.04
F1 (5mg/kg) 0.06+0.001 1.02+0.01
F2 (5mg/kg) 0.08+0.002 1.11+0.02
F3 (5mg/kg) 0.10+0.01 1.27+0.01
F4 (5mg/kg) 0.09+0.02 1.05+0.02
F4a (5mg/kg) 0.12+0.01* | 2.04+0.03*
F4b (5mg/kg) 0.08+0.001 1.23+0.01
F5 (5mg/kg) 0.10+0.02 0.89+0.02
F6 (5mg/kg) 0.07+0.004 0.96+0.01

Data represents the Mean + S.E.M for each group of rats, n = 5.
*p<0.05 = significant differen

DISCUSSION

From the preliminary phytochemical evaluations, it was noted that 70% methanol had a higher percentage yield than
the water, acetone and petroleum ether (Table 1). It may be due to the combination of the attributes of water as a
universal solvent and the increase in the polarity of methanol by addition of water to the absolute methanol up to
30%. Thus, in the present study, the percent yield of the extract was 18.4% wi/w.

Results obtained from preliminary phytochemical, toxicity, hemato-biochemical and reproductive studies on A.
precatorius leaves gave indication favoring further pharmacological screening [36, 37, 38]. Following fractionation
of the extract, the appearance of F4 necessitated added fractionation, yielding two sub-fractions (F4a and F4b). Sub-
fraction 4a had Rf value of 0.16 while that of sub-fraction 4b was 0.70.

Research works on female sexual arousal has shown that biochemical factors and intracellular mechanisms
responsible for smooth muscle contraction and relaxation are implicated in Female sexual dysfunction. Nitric Oxide
Synthase (NOS), a calcium/calmodulin dependent enzyme is

responsible for the biosynthesis of nitric oxide (NO) from L-arginine. Nitric oxide is responsible for the relaxation
of smooth muscles of the cavernosum which eventually lead to in-flow of blood into the male organ. The increase in
tissue NO levels in the Sildenafil, Arginine and F4a treated groups lend credence to the hypothesis that female
clitoral erection works via the same mechanism as the male. From the present investigation, treatment with
Sildenafil citrate, Arginine, Yohimbine and F4a produced the 114.2%, 87.7%, 57.1% and 71.4% increase
respectively, in NO level amongst the treatment groups. Literature review shows that nitric oxide synthase isoforms
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and PDES5 are clearly expressed in the vagina and clitoris [39, 40]. Furthermore, several studies have implicated
nitric oxide in the regulation of female sexual behavior [15, 16, 17, 18, 41]. A study on female rats established the
relationship between the expression of lordosis and nitric oxide [42]. Data from the study shows that in the presence
of vaginal stimulation, nitric oxide release triggered by the release of adrenergic hormones is necessary for the
expression of lordosis. Inhibiting the release of nitric oxide resulted in no expression of lordosis by any of the test
rats [42].

In the present study, the levels of the second messenger, cGMP were increased as were the Nitric oxide levels in the
PDES inhibitor, Arginine, and F4a treated groups. Therefore it is not surprising that there was a significant reduction
in the systolic blood pressure and heart rate of female rats during the treatment period with Sildenafil citrate,
Arginine and Yohimbine, since these agents cause vasodilation [43, 44, 45].

Yohimbine increased mount frequency while reducing mount latency in the test animals, in a manner that varied
significantly from the control. On the other hand, Arginine decreased mount latency from 3.83+0.34 minutes to
2.33+0.30 minutes and caused a significant increase in the lordosis quotient when compared to control. These
observations are in agreement with several other studies that have reported the role of Arginase and Yohimbine in
the female sexual response [39, 45, 46]. However, it was interesting to note that F4a produced mean mount latency
of 2.05+0.16 minutes, causing the Mount frequency to shoot up to a staggering figure of 23.48+0.19 mounts.
Consequently, test animals receiving fraction 4a showed LQ value of 87% higher than control and other test groups.
This in vivo test result reveals that sub - fraction 4a may be responsible for the libido activity of the plant extract.

Also, the result of this study raises the possibility of different parts of a plant exhibiting opposed pharmacological
property [31]. This is with reference to the well published anti fertility effect of A. precatoriusseeds [47, 48, 49, 50,
51].

CONCLUSION

Sexual function is an important contributor to the quality of life. Sexual dysfunction in all sexes is widespread and
adversely affects mood, well-being, and interpersonal functioning. Thus, successful treatment of sexual dysfunction
may improve not only sexual relationships, but also the overall quality of life. This present study is one of a series of
ongoing studies on a plant that has shown concrete evidence of being useful in the management of sexual arousal
disorder. In summary, the present study provides evidence that A. precatorius leaf is a potent stimulator of sexual
behavior, particularly of sexual arousal in female rats. On this basis, fraction 4a from the methanolic extract of A.
precatorius can be considered to possess libido enhancing properties.

Moreover, detailed studies are still underway with regards to the molecular identification and comprehensive safety
profile of the fraction.
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