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Abstract 

The antidiarrhoeal potentials of ethanolic extract of Aristolochia ringens stem back was evaluated in castor 

oil-induced diarrhoeal rats. The A. ringens stem back ethanolic extract was, in addition, screened for its 

phytoconstituents. Thirty albino rats of 150-180 g were randomized into six groups of five animals each for 

each of the three experiments and all administration were oral. Rats in groups I and II were administered 

1.0 ml distilled water and 1% DMSO (Vehicle) respectively, while those in group III were administered 2.5 

mg/kg b.wt loperamide hydrochloride as reference drug. Rats in groups IV, V and VI were administered 25, 

50, and 100 mg/kg b.wt. ethanolic extract of A. ringens stem bark. The castor oil-induced diarrhoeal model 

was used, the weight and volume of the intestinal content was determined by enteropooling method and the 

intestinal motility was determined using activated charcoal method. The small intestine of the rats was also 

assessed for histopathological changes. The extract significantly and dose-dependently reduced the number 

of diarrhoeal faeces, the volume of intestinal accumulation and the distance moved by the fed charcoal in 

treated rats compared to the untreated diarrhoeal group (group II). The percentage inhibitions exhibited 

by the extract at 50 and 100 mg/kg body weight were significantly higher than that of the reference drug. 

Furthermore, the photomicrograph of the intestine of the extract treated rats showed intact intestinal 

architecture. Hence, ethanolic extract of Aristolochia ringens stem bark may contain phytochemicals with 

better antidiarrhoeal potentials which can be explored in the development of more viable antidiarrhoeal 

agents. 
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Introduction

Diarrhoea is a gastrointestinal disorder that 

results from alterations in the normal bowel 

movement leading to increase in the water content of 

the intestine and/or frequency of stools (Guarrant 

et al., 2001) as well as severe dehydration that can 

become life-threatening when not treated (Alam and 

Ashraf, 2003). Epidemiological and experimental 

evidences for the alarming world prevalence of 

diarrhoea still remain disturbing despite significant 

reduction due to awareness, especially in children. It 

is regarded as the first runner-up killer of children 

under 5 years of age, which accounts for 10% of child 

deaths every year (Liu et al., 2012), and leading cause 

of malnutrition and death among children in many  
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countries. This is more important in the developing 

countries where malnutrition is concurrently an 

important public health concern, especially among 

infants. Generally, low and lower-middle income 

countries, Nigeria inclusive, are home to 62 per cent 

of the world’s under 5 population, but account for 

more than 90 per cent of global diarrhoeal deaths 

(UNICEF, 2016). 

Although there are drugs available for the 

treatment of diarrhoea, population rise, inadequate 

supply of drugs, prohibitive cost of treatments, and 

side effects of several allopathic drugs (Joy et al., 

2001) call for alternatives. Some of such alternatives 

used in the treatment of diarrhoea are Psidium 

guajava (Njume et al., 2011), Conyza dioscoridis 

(Ojewale et al., 2008) and Carica papaya (Tona et al., 

1999). One of the many alternatives of local plants 

used for the treatment of diarrhoea in Nigeria is 

Aristolochia ringens, which is known with the common 

name Gaping Dutchman’s pipe (pipe vine) (Minari and 

Idris, 2015). 

Aristolochia ringens (Vahl.) is a tall, hairless, 

slender, bushy climber with stalked leaves, round, 

almost kidney shaped, pale green above and glaucous 

beneath. It is native to tropical America and 

introduced to most West African countries such as 

Sierra Leone and Nigeria, where it is used in 

traditional medicine for the management of 

rheumatoid arthritis, diarrhoea, snake bites and 

asthma (Olabanji et al., 2008). They are commonly 

found in the south-western part of Nigeria (NNMDA, 

2008), with the local name ‘Akoogun’ or ‘Awo igba 

arun oyo’ (Minari and Idris, 2015).   Aristolocchia 

ringens has been screened and confirmed to possess 

some of its acclaimed ethnobotanical properties such 

as anti-diabetic activity (Sulyman et al., 2016) and 

anti-inflammatory activity (Aigbe et al., 2014), and 

thus the medicinal importance of its essential oil, 

aristolochic acid and other phytochemicals isolated 

from its root and stem has been severally 

ascertained (Fasola et al., 2015). 

 However, the acclaimed beneficial role of the 

plant in diarrhoea is yet to be screened let alone 

ascertained, hence this research was designed to 

evaluate the anti-diarrhoeal potentials of the 

ethanolic extract of Aristolochia ringens stem bark 

in castor oil-induced diarrhoeal Albino rats. 

Materials and Methods 

Materials 

Plant Material 

Aristolochia ringens was obtained from Alanamu 

Market, Ilorin West Local Government Area of 

Kwara State, Nigeria. Authentication of the sample 

was carried out at the Harbarium of Department of 

Botany, Lagos State University, Ojo, Lagos State, 

Nigeria where a voucher specimen (LUH 6234) was 

deposited. 

 

Chemicals and Reagents 

Castor oil, loperamide, activated charcoal, gum 

arabic, ferric chloride, acetic acid, sodium chloride, 

hydrochloric acid, benzene, ammonia solution, 

Mayer’s reagent, dimethyl sulfoxide, chloroform, 

diethyl ether, formalin were products of BDH 

Chemicals Limited, Poole, Dorset, England. All other 

chemicals used in the research were of analytical 

grade. 

 

Experimental Animals 

A total of ninety (thirty used for each of 

enteropooling, intestinal transit and diarrheal stool 

experiments) albino rats of both sexes weighing 

between 150-180 g were obtained from the Animal 

Holding Unit of the School of Basic Medical Sciences, 

Kwara State University, Malete, Nigeria and kept in 

metallic cages placed in well ventilated house 

condition, at room temperature, photoperiod of 12 

hours natural light and 12 hours dark and humidity 

45-50% at the Animal House of the Department of 

Biochemistry, Kwara State University, Malete, 

Nigeria for two weeks to acclimatize them prior to 

commencement of treatments. They were given food 

and water ad libitum. The cleaning of the cages was 

done daily. 

The research conformed strictly to the Principles 

of Laboratory Animal Care (NIH, 1996). The 

research protocols were approved by the 

Department of Biochemistry, Kwara State 

University, Malete, Kwara State in 2016. 

 

Preparation of extract  

Stem barks of Aristolochia ringens   were washed 

with distilled water to ensure they are cleaned of 

dirt and air dried at room temperature for 2 weeks. 
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The dried stem barks were pulverized with an 

electric blender and 400 g of the resulting powder 

was extracted in 1000 ml of absolute ethanol for 48 

hours with manual intermittent shaking. The 

extraction mixture was then filtered using Whatman 

filter paper. The filtrate was concentrated and dried 

at 40 oC in dry oven (Searchtech Instruments DHG-

9101-1SA Dry Oven). 

 

Screening for the presence of Secondary 

Metabolites 

  The procedures explained by Njoku and Obi (2009) 

was used for the detection of the secondary 

metabolites constituents in the Aristolochia ringen 

stem bark ethanolic extract. 
 

Castor oil-induced diarrhoea in rats 

   Diarrhoea was induced in the rats using the method 

described by Gerald et al. (2007). The animals were 

fasted for 18 hours but were allowed free access to 

water. Groups I, II and III were orally administered 

1 ml of distilled water, DMSO and loperamide (2.5 

mg/kg body weight) respectively. Groups IV, V and 

VI were orally administered ethanolic extract at 

doses of 25, 50, 100 mg/kg body weight respectively. 

After 30 minutes of treatment with drug and 

extract, each animal in all groups (except the normal 

control group) was orally administered 1 ml of castor 

oil. The time between oil administration and 

appearance of the first diarrhoeal drops was noted. 

Observations for determining the severity of 

diarrhoea were assessed for a period of 6 hours by 

monitoring the diarrhoeal drops. The total number of 

faeces, diarrhoeal faeces and the total weight of 

faeces excreted were expressed as an average and 

compared with those of the control groups. The 

percentage inhibition of diarrhoeal defaecation in 

each group was also calculated using the formula. 

% inhibition =   TCF-TDF/ TCF X 100 

Where: TCF= Total number of faeces in control group 

TDF= Total number of diarrhoeal faeces in 

treated group 
 

Evaluation of anti-enteropooling activity of 

ethanolic extract of Aristolochia ringens stem 

barks 

   Intraluminal fluid accumulation was determined as 

described by Havagiray et al. (2004). The test 

animals were fasted for 18 hours prior to the 

experiment and were allowed free access to water. 

Thirty animals were randomized into six groups of 

five animals each. Groups I, II and III were orally 

administered 1 ml of distilled water, DMSO and 

loperamide (2.5 mg/kg body weight) respectively. 

The test groups (III, IV and V) were administered 

the extract at the doses of 25, 50 and 100 mg/kg 

body weight respectively. This was immediately 

followed with 1 ml of castor oil in all the groups. 

After 60 minutes of administration, the animals were 

sacrificed under ether anaesthesia and the small 

intestines were removed and tied at the ends 

(pylorus and the caecum). The organ was dissected 

and the content was squeezed into a measuring 

cylinder. The volume and the weight of the intestinal 

content were determined. 

 

Gastrointestinal motility in castor oil-induced 

diarrhoeal rats 

   For the experiment of small intestinal transit, the 

procedure was based on the method earlier 

described by Gerald et al. (2007). The animals were 

fasted for 18 hours prior to the experiment, but 

were allowed access to water. Each group contained 

five animals; Groups I, II and III were orally 

administered 1 ml of distilled water, DMSO and 

loperamide (2.5 mg/kg body weight) respectively. 

The test groups IV, V and VI received the extract 

at doses of 25, 50 and 100 mg/kg body weight 

respectively. After 30 minutes, all the test animals 

were orally administered 1.0 ml of charcoal meal (10% 

(w/v) charcoal suspension in 5% agar-agar). At 60 

minutes post administration of the charcoal meal, all 

animals were sacrificed under ether anaesthesia and 

the small intestines (pylorus to caecum) were 

removed and the length as well as the distance moved 

by the charcoal meal through the organ were 

determined as follows: 

% charcoal motility inhibition = 

(Mean distance in control group — Mean distance in 

treated group) X 100 

Mean distance in control group 

 

Histological examination of the small intestine 

A specimen of the small intestine of each of the 

experimental group was fixed in 10% formalin. The 
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specimens were dehydrated in ascending grades of 

ethanol, cleared in xylene, and processed to molten 

paraffin wax blocks, sectioned (5 µm thick) and 

stained with Haematoxylin and Eosin stain. They were 

then examined using light microscopy for observation 

of pathological changes due to castor oil-induced 

gastrointestinal dysfunctions and the treatment with 

Aristolochia ringens (Krause, 2001). 
 

Statistical Analysis 

The results were expressed as mean ± Standard 

error of mean (SEM) of five replicates (n=5). Data 

obtained were subjected to one-way analysis of 

variance and means found to be significantly 

different at P <0.05 were separated by Duncan’s 

Multiple Range Test. 
 

Results 

Phytochemical analysis of ethanolic extract of 

Aristolochia ringens stem barks revealed the 

presence of alkaloids, tannins, flavonoids, cardiac 

glycosides and phenolics, while saponins and steroids 

were not detected (Table 1). 

Forty-five minutes after the administration of 

castor oil, diarrhoea was clinically apparent in the 

animals in the untreated control group (group II). 

This was inferred from the appearance of diarrhoeal 

faeces which continued throughout the experimental 

period. Diarrhoea was inhibited (50%) by 2.5 mg/kg 

body weight of orally administered loperamide. This 

is evident in the significant (p < 0.05) reduction in the 

total number of diarrhoeal faeces compared to the 

untreated control (group II). The ethanolic extract 

of Aristolochia ringens also dose-dependently 

reduced the total number of faeces and the total 

number of diarrhoeal faeces. At 25 mg/kg body 

weight the extract reduced diarrhoea to such that 

was comparable with the loperamide treated group 

while at 50 and 100 mg/kg b. wt, the extracts 

effected a significantly (p < 0.05) reduced diarrhoea 

compared with even the loperamide treated group. 

Thus the 25, 50 and 100 mg/kg body weight doses of 

A. ringens exhibited percentage inhibition of 58.3%, 

88.3% and 90.0% respectively (Table 2). 

The castor oil-induced increase in the volume and 

weight of intestinal content was significantly (p < 

0.05) and dose-dependently reduced by treatment 

with the ethanolic extract of A. ringens compared 

with untreated control group. The extract 

demonstrated percentage reductions of 32.5%, 

42.5% and 61.3 % at 25, 50 and 100 mg/kg b. wt, 

respectively (Table 3). 

Also, the castor oil-induced increase in intestinal 

transit was significantly (p < 0.05) reduced by both 

loperamide and the ethanolic extract of A. ringens 

stem barks at all the doses used (Table 4). 

Noteworthy is the fact that the dose of 100 mg/kg 

body weight of the extract performed better than 

loperamide 

Photomicrographs of the small intestine of all the 

groups revealed normal cellular architecture of 

various tunics of the small intestine (Plate 1). Plate I 

shows the normal lamina propria and muscularis 

mucosal cells of the normal control group. Plates II 

and III show intact serosa and submucosa cells of 

DMSO and loperamide groups respectively. Plates IV, 

V and VI show intact submucosa and muscularis 

mucosa cells of the small intestine of 25, 50 and 100 

mg/k body weight A. ringens-treated animals. 

 

Table 1: Secondary metabolite constituents of 

ethanolic extract of Aristolochia ringens stem bark 

 

Phytochemicals Remark 

Alkaloids + 

Tannins + 

Flavonoids + 

Saponins - 

Cardiac glycosides + 

Steroids - 

Phenolics + 

(+): Detected  (-): Not Detected 

 

 

 

 



Fountain Journal of Natural and Applied Sciences 2018; 7(1): 20-28 

24 
 

Table 2: Effect of ethanolic extract of Aristolochia ringens stem bark on castor oil-induced

 diarrhoeal rats 

 

Group Treatment Total number 

of faeces (n) 

Total number 

of diarrhoeal 

faeces (n) 

Percentage 

inhibition 

I Distilled water (1 ml) 11.67±1.73ab 0.00±0.00 -- 

II DMSO (1 ml) 16.00±4.20a 10.00±3.62a -- 

III Loperamide (2.5 mg/kg) 11.33±1.61ab 4.33±1.20b 50.0 

IV 25 mg/kg  9.17±2.44abc 4.17±0.91b 58.3 

V 50 mg/kg  4.50±2.08c 1.17±0.40c 88.3 

VI 100 mg/kg) 3.67±1.23c 1.00±0.37c 90.0 

 

Values are expressed as mean ± S.E.M (n = 5); values with different superscripts along a column are 

statistically different (p < 0.05). 

 

Table 3: Effect of ethanolic extract of Aristolochia ringens stem bark on castor-oil induced 

enteropooling in rats 

Group Treatment Weight of 

intestinal content 

(g) 

Volume of 

intestinal fluid 

(ml) 

Percentage 

inhibition 

I Distilled water(1 ml) 2.87±0.28bc 1.50±0.30bc -- 

II DMSO (1 ml) 4.47±0.22a 2.67±0.09a -- 

III Loperamide (2.5 mg/kg) 3.03±0.07bc 1.60±0.26bc 40.0 

IV 25 mg/kg 3.57±0.23b 1.80±0.06b 32.5 

V 50 mg/kg 3.30±0.12bc 1.53±0.15bc 42.5 

VI 100 mg/kg 2.70±0.31c 1.03±0.12c 61.3 

Values are expressed as mean ± S.E.M (n = 5); values with different superscripts along a column are 

statistically different (p < 0.05). 
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Table 4: Effect of ethanolic extract of Aristolochia ringens stem bark on the intestinal transit of 

charcoal meal in rats 

Group Treatment Distance travelled by 

charcoal (cm) 

Percentage 

inhibition 

I Distilled water 28.83±0.83bc -- 

II DMSO (1 ml) 45.83±2.17a -- 

III Loperamide (2.5 mg/kg) 28.67±2.68bc 37.4 

IV 25 mg/kg 31.50±1.50b 31.3 

V 50 mg/kg 30.833±0.60b 32.7 

VI 100 mg/kg 25.17±0.17c 45.0 

 

Values are expressed as mean ± S.E.M (n = 5); values with different superscripts along a column are 

statistically different (p < 0.05). 

 

 
Plate 1: Photomicrographs of small intestine of castor oil-induced diarrhoeal rats orally administered 1 ml 

of distilled water (I), DMSO (II), loperamide at 2.5 mg/kg b. wt (III) and Aristolochia ringens at 25 mg/kg 

b. wt (IV), 50 mg/kg b. wt (V) and 100 mg/kg b. wt (VI) 
 

Discussion 

    Phytochemicals are compounds found in any part 

of a plant that exhibit potentials for modulating 

biochemical processes in a manner favourable for the 

prevention and management of diseases. The use of 

herbal remedies in the treatment of diarrhoea is a 

common practice worldwide. A number of medicinal 

plants have been reported to be effective against 

diarrhoea and dysentery (Rouf et al., 2003; Gerald et 

al., 2007). However, the medicinal value of any plant 

lies in its constituent phytochemicals. The 

phytoconstituents detected in Aristolochia ringens: 
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alkaloids, tannins, flavonoids, cardiac glycosides and 

phenolics (Table 1) are regarded as important 

bioactive compounds (Edeoga et al., 2005) and have 

been indicated as essential in the treatment of 

diarrhoea (Kumar et al., 2010). The array of observed 

constituents is in agreement with observations from 

previous qualitative (Fasola et al., 2015) and 

quantitative (Aigbe et al., 2017) phytochemical 

screening of Aristolochia rigens stem bark. 

    Castor oil is a triacylglycerol with a high content 

of the unsaturated fatty acid ricinoleic acid (Rahman 

et al., 2013). About 90% of ricinoleate in castor oil 

take part in causing diarrhoea (Mckeon et al., 1999).  

When castor oil is orally ingested as used in this 

experiment, ricinoleic acid is released by lipases in 

the intestinal lumen, and considerable amounts of 

ricinoleic acid are absorbed in the intestine (Watson 

and Gordon, 1962). With the presence of ricinoleate 

in small intestine, the peristaltic activity of small 

intestine increases as a result of change in the 

intestinal permeability to Na+ and Cl- (Palombo, 

2006), the normal fluid absorption is reduced and the 

net mucosal secretion is increased (Meite et al., 

2009). Recinoleate also stimulates the secretion of 

endogenous prostaglandins which also stimulate 

increased secretion into the intestinal lumen and 

increase intestinal motility (Lakshminarayan et al., 

2011). It has been shown that the laxative effect of 

ricinoleic acid present in castor oil is due to the 

induction of contraction of intestinal smooth muscle 

which is mediated by activation of EP3 receptors on 

intestinal smooth-muscle leading to increased 

intestinal motility (Brijesh et al., 2009; Rajput et al., 

2015). These give the basis for the persistent 

diarrhoea in animals administered with castor oil. 

    The results of this study revealed that the 

ethanolic extract of Aristolochia ringens stem bark 

produced statistically significant reduction in 

diarrhoea and related gastrointestinal anomalies 

(such as intestinal accumulations and abnormal 

intestinal transit). These effects were found to be 

comparable to that of loperamide; a drug widely 

employed against diarrhoeal disorders. The 

antidiarrhoeal activity of the plant is concentration-

dependent as seen in Tables 2-4. The highest dosage 

(100 mg/kg body weight) used exhibited a better 

action than the positive control drug loperamide. 

   Most anti-diarrhoeal agents are known to act 

through any or a combination of any of three 

mechanisms: increasing the water and NaCl 

reabsorption; reducing mucosal secretion; and 

inhibition of prostaglandin release from intestinal 

mucosa, thereby reducing the exacerbated intestinal 

motility (Qnais et al., 2007). The antidiarrhoeal 

effect of the ethanolic extract of A. ringens can be 

adduced to any of the above mechanisms due to its 

array of phytochemical constituents. Flavonoids and 

alkaloids contained in the plant are known for 

inhibiting the release of autacoids and 

prostaglandins, thereby inhibiting secretion induced 

by castor oil (Table 3) (Veiga et al., 2001) and the 

inhibitors of prostaglandin synthesis are known to 

ameliorate diarrhoea by ameliorating the intestinal 

motility (Table 4) (Sunill et al., 2001). The extract 

may increase the reabsorption of water and 

electrolytes by decreasing intestinal motility leading  

to the reversal of castor oil-induced intestinal fluid 

accumulation (Qnais et al., 2007). This is supported 

by the observation that the intestinal motility was 

significantly reduced in treated animals compared 

with control (Table 4).  

   Tannins (which are one of the phytochemicals 

identified in the extract) are known to possess 

antisecretory potential which they effect by acting 

locally on the gut wall to inhibit intestinal motility 

(Kumar et al. 2010). Tannins form protein tannates 

which reduce mucosal secretion and make the 

intestinal mucus resistant to chemical alteration 

(Havagiray et al., 2004). Phenolics have also been 

shown to prevent the increase in colonic motility 

through receptors in the proximal colon and the 

distal colon. The site and number of hydroxyl groups 

on the phenol group are thought to be related to 

their relative toxicity to microorganisms (Daswani et 

al., 2010).  

    Thus, the ethanolic extract of A. ringens stem 

bark might have effected its antidiarrhoeal effect 

(Table 2) by directly inhibiting mucosal secretion 

(Table 3) or through the amelioration of the 

increased intestinal peristalsis or motility (Table 4) 

associated with diarrhoea.  

    Histopathological examination of the small 

intestine suggests that the effect of castor oil on 

the intestine in its induction of diarrhoea can be 
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described as functional disturbances without 

conspicuous structural derangement. It further 

suggests that the ethanolic extract of A ringen stem 

back does not compromise the intestinal integrity of 

the treated animals. This is evident in the similarly 

intact intestinal histology of the normal, castor oil-

induced untreated (DMSO), loperamide and A. 

ringens stem bark-treated groups (Plate 1) 

 

Conclusion 

   It can therefore be concluded that the ethanolic 

extract of the stem bark of Aristolochia ringens 

contains phytochemicals with antidiarrhoeal 

potentials that can be explored in the development 

of a viable antidiarrhoeal drug. This substantiates 

the use of the stem bark as an antidiarrhoeal and 

antidysentery agent by Traditional medical 

practitioners. Furthermore, it has been shown that 

castor oil and ethanolic extract of Aristolochia 

ringens stem bark do not affect the structural 

architecture of the small intestine. 
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