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Anacardium occidentale (Ao) is widely used in ethnomedicine and the effect on contractility of  the gut and heart 
muscles of  laboratory rodents have been established however, its effect on the contractility of  uterine muscle 
has been rarely researched. The present study investigated the effect of  stem bark methanolic extract of  
Anacardium occidentale (AoME) on Isolated Rat Uterus Strips (IRUS). The Anacardium occidentale methanol extract 
(AoME) was obtained by solvent extraction. The IRUS were suspended in a bath containing 15 ml of  De Jalon's 
solution through a silk connected to a force transducer. A tension of  1.0 g was applied.  The strips were allowed to 
equilibrate for a period of  60–90 min before the commencement of  the experiment. The extract (0.025-
0.3mg/ml) added cumulatively did not modify the normal tonus in most of  the IRUS used except in one where it 

-9 -5 -9feebly contracted it. However, the contractile responses induced by acetylcholine (10 -10  M) and oxytocin (10 -
-510  M) on the IRUS were almost completely blocked by pre-incubated AoME at a concentration of  0.2 mg/ml. 

Stem bark methanol extract of  Anacardium occidentale shifted the log concentration curve of  both agonists to the 
right. The present results report the antagonistic effects of  stem bark methanol extract of  Anacardium occidentale 
on oxytocin and acetylcholine-induced contraction in rat uterus strips. 
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INTRODUCTION
The use of  herbs in management of  diseases is an 
age-long practice. In Nigeria, there is a huge 
patronage of  these herbal remedies despite 
paucity of  information on their efficacy, 
contraindication, side effect and mechanisms of  
action. Anacardium occidentale is generally regarded 
in folk lore system of  medicine in tropical 
countries as a medicinal plant. It is popularly 
known as cashew.  Extract obtained from its 
various part such as the leaves, stem, bark, kernel, 
flowers, fruits and roots are used in the 
management of  various diseases such as diarrhea, 
colic, toothache, diabetes, skin diseases, 
inflammation, hypotension, infertility, impotence 
(Leslie, 2005; Orwa, et al., 2009; Omoboyowa et al., 
2013) Several scientific studies have been carried 
out to validate the anti-inflammatory  (Olajide et 
al., 2004), genotoxicity (Barcelos, 2007), 
hypoglycemic (Alexander, 2008), antimicrobial 
(Ayepola and Ishola 2009), antioxidant (Chaves, et 
al., 2010), hypolipidemic (Elekofehinti, et al., 2016) 
and antidiarrheal (Omolaso, et al., 2018) effects of  
the plant. These studies were necessary since the 
rationale for the use of  herbal medicine largely 
depends on folklore with little or no scientific 
evidence on efficacy and safety (Zhu et al., 2002). 
In addition, a general screening of  herbal extract 

on the entire body system is usually required 
considering the fact that a drug that is indicated for 
treatment of  a particular ailment could produce 
either a desirable or undesirable effects on other 
body systems aside its primary treatment target. 
The biological activities of  Anacardium occidentale 
extracts on the gastrointestinal and cardiovascular 
systems are well reported. The plant extract 
decreases the motility of  the gut muscle (Omolaso 
et al., 2018) and inhibits the contractility of  the 
heart muscle (Francis et al., 2011). However, there 
is dearth of  scientific report on the effect of  the 
extract on muscles from other regions of  the body 
such as the blood vessels, reproductive and 
respiratory systems. The present study evaluated 
the effect of  stem bark methanol extract of  
Anacardium occidentale on Isolated Rat Uterus strip 
(IRUS) preparations. 

MATERIALS AND METHODS
Plant Preparation and Extraction
The stem bark of  Anacardium occidentale was 
collected at Abeokuta, Ogun State. The plant was 
authenticated by Mr Esimelekuai D.P.O., a staff  of  
the Herbarium of  the Department of  Botany, 
University of  Ibadan, Ibadan, Nigeria and given 
the herbarium no.: UIH-22599
 The stem bark was dried under shade and 
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pulverised. The pulverised sample obtained (500 
g) was soaked in 10 L of  absolute methanol for 72 
hours. The extract was filtered and methanol was 
later removed from the resultant mixture with the 
aid of  a rotatory evaporator under reduced 

o
pressure at 52 C. The solid sample of  the extract 
obtained was kept in the refrigerator. The crude 
methanol extract was designated as AoME.

Chemicals and Drugs
Methanol, acetylcholine (SIGMA), oxytocin 
(injection Pfizer limited), potassium chloride; 
sodium bicarbonate, calcium chloride; sodium 
phosphate, sodium chloride, D-glucose, 
magnessium chloride and stilbesterol were of  
analytical grade.

Preparation of  Isolated Rat Uterus Strips 
(IRUS)
Female adult Wistar albino rats (200-220 g) used 
for this study were procured from the Animal 
House, University of  Ibadan, Nigeria. The rats 
were treated forty eight hours before the 
commencement of  the experiment with 
stilbesterol (1.0 mg/kg s.c.). Each rat was then 
sacrificed following a slight decapitation and the 
abdomen cut open to show the fallopian tubes 
(uterine horns). The horns were dissected in such 
a manner that adhering tissues were removed. 
About 2.0 cm strip of  the horn was cut. This was 
later mounted in a tissue bath filled with De Jalon's 
solution (15 ml)  composed of   NaCl,  90 g; 10% KCl, 
42 ml; D-Glucose, 15 g; NaHCO ,  21 g; molar CaCl , 3 2

2.7 ml; dissolved in 10 L of  distilled water. The 
solution was maintained at 37 °C and aerated with 
95% oxygen / 5% carbon dioxide mixture 
(Harquin et al., 2006). Ethical Approval was 
obtained from the University of  Ibadan Animal 
care and use research committee (UI-
ACUREC/18/00820)

Tissue Mounting Procedure
In all cases, the mounted tissues were suspended 
by a silk on a force transducer (model 7004; Ugo 
Basile, Varese, Italy) connected to a data capsule 
acquisition system (model 17,400) which captures and 
records tissue responses. An initial tension of  1.0 g was 
applied to all the IRUS. An equilibration period of  
60–90 min was allowed before the start of  the 
experiments. During this time, the physiological 
solution (De Jalon) was replaced every 15 min and 

passive tension of  1.0 g readjusted (Hussein and 
Babatunde, 2011).

Protocol for Interaction of  Stem Bark 
Methanol Extract of  Anacardium occidentale with 
Standard Agonists
A sub-maximal concentration of  AoME (0.2 
mg/ml) based on preliminary study was used for 
interaction with the agonists. Cumulative addition 

-9 -5
of  graded concentration (10 -10 M) of  the 
agonists (acetylcholine and oxytocin) to the bath 
containing the mounted IRUS was first carried 
out. The responses were recorded on the data 
capsule. After washed out, the IRUS was allowed 
to rest for thirty (30) minutes and pre-incubated 
with 0.2 mg/ml (after final bath concentration 
calculation) of  the extract for 15 minutes before 
graded concentrations of  the agonists were added 
to the bath cumulatively again.  The responses 
were also recorded. This protocol was repeated on 
strips from two other animals. In all, tissues 
responses were measured in at least six 
independent experiments (Harquin et al., 2006).

Statistical Analysis
Tissue responses of  the activity of  agonists alone 
and the agonists in the presence of  AoME were 
calculated as percentage of  the maximum 
response. The percentage responses obtained 
were plotted against log concentration to obtain a 
log-concentration-response curve using Graph 
pad prism statistical software 5.01. The EC  50

values were determined, compared and possible 
interactions deduced.

RESULTS
Effect of  Acetylcholine on Rat Uterus Strip 
Preparations Pre-incubated with Methanol 
Stem Bark Extract of  Anacardium occidentale 
Contraction of  IRUS by the graded concentration 
of  acetylcholine (cholinergic agonist) (Figure 1) 
was blocked by AoME pre-incubation at a 
concentration of  0.2 mg/ml (Figure 2). This 
observation is demonstrated on the Log 
concentration – response curves. Stem bark 
methanol extract of  Anacardium occidentale shifted 
the Log concentration of  acetylcholine to the right 
(Figure 3). The EC  value of  acetylcholine 50

-9 deduced from curve was raised from 5.32 x 10 M 
-9 

to 6.50 x 10 M 
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Effect of  Oxytocin on Rat Uterus Strip 
Preparations Pre-incubated with Methanol 
Stem Bark Extract of  Anacardium occidentale 
Contraction of  IRUS by the graded concentration 
of  oxytocin added cumulatively (Figure 4) was 

blocked by AoME pre-incubation at a 
concentration of  0.2 mg/ml (Figure 5) The EC  50

value of  oxytocin deduced from the graph was 
-9 -6 

raised from 3.16 x 10  M to 3.52 x10 M by AoME 
(Figure 6).

 

Figure 1: Typical Tracing showing the Contractile Effect of  Graded Concentrations of  Acetylcholine without 
Pre-incubation with AoME on Rat Uterus Strip

-9 -8 -7 -6 -9 The black arrows represent point of  cumulative addition of  acetylcholine (10 , 10 , 10 , 10 and 10 M). The red arrow represent the 
washed out.

 
Figure 2: Typical Tracing showing the Contractile Effect of  Graded Concentrations of  Acetylcholine with Pre-

incubation with AoME on Rat Uterus Strip 
The blue arrow indicates the pre-incubation of  the uterine strip with 0.2 mg/ml of  AoME for 15 min. The black arrows represent 

-9 -8 -7 -6 -5 point of  cumulative addition of  acetylcholine (10 , 10 , 10 , 10 and 10 M). The red arrow represent the washed out
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Figure 3: Concentration Response of  Isolated Rat Uterus Strip to Cumulative Addition of  Acetylcholine (ACH) 
in the absence (red circle) and presence of  AoME (0.2 mg/ml, black square)

Each point represents Mean±SEM of  six independent experiments.  Log- concentration curve of  acetylcholine is shifted to the 
right by AoME
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Figure 4: Typical Tracing showing the Contractile Effect of  Graded Concentrations of  Oxytocin alone on Rat 

Uterus Strip
-9 -8 -7 -6 -9  The black arrows represent point of  cumulative addition of  acetylcholine (10 , 10 , 10 , 10 and 10 M). The red arrow represent 

the washed out.  

 
Figure 5: Typical Tracing showing the Contractile Effect of  Graded Concentrations of  Oxytocin with Pre-

incubation with AoME on Rat Uterus Strip 
The blue arrow indicates the pre-incubation of  the uterine strip with 0.2 mg/ml of  AoME for 15 min. The Black arrows represent 

-9 -8 -7 -6 -9 point of  cumulative addition of  acetylcholine (10 , 10 , 10 , 10 and 10 M). The red arrow represent the washed out.

Figure 6: Concentration response of  Isolated Rat Uterus Strips to Cumulative addition of  Oxytocin in the 
absence (red circle) and presence of  AoME (0.2 mg/ml, black square)

Each point represents Mean±SEM of  six independent experiments.  Log- concentration curve of  oxytocin is shifted to the right by 
AoME.
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DISCUSSION
The present study reported the inhibitory effect 
of  the stem bark extract of  Anacardium occidentale 
on acetylcholine and oxytocin induced 
contraction in stilbesterol pre-treated uterine rat 
muscle. The pre-incubated AoME inhibited 
contractile responses evoked by acetylcholine and 
oxytocin when added cumulatively. This result was 
further supported by the shift of  the Log 
concentration-response curves of  both agonists 
to the right by the extract. The observed inhibitory 
action of  Anacardium occidentale in the rat uterus is 
consistent with previous reports on the gut 
(Omolaso et al., 2018) and heart muscle (Francis et 
al., 2011) of  rats.  Uterine activity is regulated by 
complex and mutual interactions among sex 
steroids, neurohypophysial hormones, and 
neurotransmitters such as acetylcholine. 

There are also many uterotonic agents and 
intracellular effectors that are known to be crucial 
for efficient uterine smooth-muscle contraction, 
such as oxytocin (Ralf  et al., 2009). It is a general 
knowledge that when acetylcholine and oxytocin 
are dropped into a bathing medium containing 
uterine muscle, they evoke contractile responses. 
Oxytocin and acetylcholine initiate uterine 
contraction through binding to specific oxytocin 
and muscarinic receptors respectively (Williams, 
2005; Ralf  et al., 2009). It therefore implies that the 
observed inhibitory effect of  the extract in rat 
uterine muscle may be via blockage of  muscarinic 
and oxytocin receptors.  It is not surprising to see 
such nonspecific antagonistic effect of  herbal 
extracts. Aqueous extract of  Acanthus monathus 
inhibited the contractions induced by PGF2α, 
acetylcholine, oxytocin, serotonin, histamine and 
calcium chloride in rat uterus (Harquin et al., 
2006). When a plant extract exhibit non-receptor 
specificity being able to inhibit contraction evoked 
by more than one uterotonic agents, there is a 
possibility that a downstream mechanisms beyond 
and common to receptor site could be linked to 
the extract observed activity (Mukai et al., 1981).  

For oxytocin and acetylcholine, increased 
intracellular calcium level seems to be a common 
downstream mechanism required for initiation of  
muscle contraction. Acetylcholine binding to 
muscarinic receptors initiates the opening of  
voltage- dependent calcium channels leading to 

calcium ions entry into the cell and the release of  
calcium from internal source (Bolton, 1979), while 
oxytocin stimulates increase in frequency and 
force of  contraction through influx of  calcium 
ions and intracellular release of  calcium ions 
(Ebeigbe, 1982).  Therefore, the observed 
inhibitory effect of  the stem bark extract of  
Anacardium occidentale on contractile response 
evoked by acetylcholine and oxytocin could be 
attributed to the modulation of  calcium channels 
in uterus leading to blockage of  the entry of  
calcium from internal and external sources. 

RECOMMENDATION
Considering the role of  oxytocin in parturition, 
the observed antagonistic effects of  this extract 
on uterine strip is undesired for prompt and safe 
child delivery. The use of  extract should therefore 
be discouraged in women that are close to full 
term pregnancy. Contrarily, its use will be desired 
in women with threatened abortion.  
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