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ABSTRACT  10 

 11 

Aim: To evaluate the antidiarrhoea effect of hydromethanolic leave extract of I. asarifolia 
(HLEIA) on castor oil-induced diarrhoea 
Place and Duration of Study: Department of Biochemistry, Faculty of Life sciences, Kebbi 
State University of Science and Technology, Aliero, Kebbi state, Nigeria. P.M.B.1144. Kebbi 
State. Nigeria, between February 2015 and September 2016. 
Methodology: In a continuous effort to search for bioactive agents from medicinal plants, 
the antidiarrhoea activity of I. asarifolia was investigated. The effect of hydromethanolic 
leave extract of I. asarifolia (HLEIA) on castor oil-induced diarrhoea, gastrointestinal transit 
and intestinal fluid accumulation (enteropooling) were respectively assessed respectively in 
albino rats. Qualitative phytochemical analysis werewas carried out using standard 
procedures while acute oral toxicity toxicity studies was determined using the staircase 
method. 
Results: The phytochemical analysis showed the presence of alkaloid, terpenoid, tannin, 
saponin, phenols. The LD50 was estimated to be greater than 3000 mg/kg since there is was 
no mortality recorded after 14 days of acute oral toxicity studies. Sub-chronic administration 
of graded doses (150 – 600 mg/kg) of HLEIA significantly showed significant (p < 0.05) 
reduced diarrhoea episodes, decreased in gastro intestinal movement and inhibited 
intestinal fluid accumulation in treated animals respectively compared with to the control. 
The antidiarrhoea effect of treated group (600mg/kg ) was comparable to that of the 
standard drug Lloperamide. 
Conclusion: The findings of the present study scientifically validate the use of I. asarifolia in 
the treatment of diarrhoea. 

 12 
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1. INTRODUCTION  17 

 18 
The use of plants for medicinal purposes is an age old tradition in Africa, Asia and Latin 19 
America [1, 2]. Medicinal plants are plants containing inherent active ingredients used to 20 
cure disease or relieve pain [3]. The striking coincidence between indigenous medicinal 21 
plants uses and scientifically-proved phytochemical and pharmacological properties shows 22 
that the traditional remedies are an important and effective part of indigenous healthcare 23 
systems which is totally dependent on traditional healers [4]. Growing interest on the use of 24 
medicinal plants for primary health care is greatly influenced by the rising cost and side 25 
effects associated with most modern drugs. Modern pharmacopoeia still contains at least 26 
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25% of drugs derived from plants and many others, which are synthetic analogues, built on 27 
prototype compounds isolated from plants.  28 

Ipomoea asarifolia (Convolvulaceae) is a glabrous succulent perennial plant trailing on the 29 
ground. It is found throughout West Africa and is a common weed of hydromorphic soils, low 30 
lying and inland valleys, streams and river banks. In Nigeria, the traditional names include 31 
“Duman kada” in Hausa and “Gboro ayaba” in Yoruba [5]. Various parts of the plant are used 32 
by traditional medicine practitioners in Nigeria for the management and treatment of several 33 
disorders which include opthalmia, neuralgia, headache, arthritic pains and stomach ache. In 34 
Kebbi (North- West Nigeria), Ipomea asarifolia has been widely used for the treatment of 35 
various stomach disorders of which diarrhoea is the most common. 36 

Diarrhoea is a leading cause of malnutrition and globally, there are nearly 1.7 billion cases of 37 
childhood diarrhoeal disease every year [6].  It is a very common ailment and national 38 
problem in many tropical countries and the cause of 4-5 million deaths throughout the world 39 
annually [7]. Diarrhoea remains the second leading cause of death among children under 40 
five globally [8]. Nigeria was estimated to have a total number of annual child deaths due to 41 
diarrhoea to be 151,700 [8]. Diarrhoea may be caused by a wide array of agents such as 42 
entero-pathogenic microorganisms (Shigella flexneri and Shigella dysenteriae, 43 
Staphylococcus aureus, Escherichia coli, Salmonella typhi and Candida albicans), alcohol, 44 
irritable bowel syndrome, bile salts, hormones, secretory tumors and intoxication [9,10]. 45 
Dependency on plants as medicine in controlling diseases is common among rural populace 46 
in Nigeria because of its relative safety and affordability compared with the cost of 47 
conventional medicines. Therefore, there is need to provide scientific bases of justification 48 
on the therapeutic uses of medicinal plants against infectious diseases. Ipomea asarifolia 49 
has been used in traditional medicine for treating various ailments, including diarrheal, 50 
without scientific verification of its effects. The present study was therefore designed to 51 
validate this claim of Ipomea asarifolia in the treatment of diarrhoea by the communities in 52 
Kebbi State, Northwest Nigeria. 53 
 54 

2. MATERIAL AND METHODS  55 

2.1 Plant collection 56 

The fresh leaves of Ipomea asarifolia were collected in the month of March, 2015 at Kebbi 57 
State University of Science and Technology, Aliero (KSUSTA) main campus. The plant was 58 
identified taxonomically and authenticated at the Department of Biological Science, Kebbi 59 
State University of Science and Technology Aliero, Nigeria with a voucher specimen no 001. 60 

2.2 Plant extraction 61 

The collected leaves of I. asarifolia were air-dried and then grounded into powder. 200g of 62 
the powdered leave was macerated in methanol for 72 hours, filtered using muslin cloth and 63 
dried in an oven at 45 

o
C. The percentage yield of the hydromethanolic extract of I. asarifolia 64 

was 32.62%. 65 

2.3 Animals 66 

Albino rats were used for the study. They were purchased at the animal house of Usmanu 67 
Danfodio University Sokoto, Sokoto State. All the animals were kept in the cage and allow 68 
acclimatizing for one week in Biochemistry Laboratory of Kebbi State University of Science 69 
and Technology Aliero, Kebbi State, before the experiment started. The animals were fed 70 
with standard pellet diet and water. The container for the food and water were washed and 71 
cleaned daily as food and water were renewed every day to ensure hygiene and maximum 72 
comfort for the animal. 73 

2.4 Phytochemical screening 74 

The presence of various phytochemical constituents in the extract was determined using the 75 
standard screening tests [11]. 76 

2.5 Lethal dose determination (LD50) 77 
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The up and down procedure as described by Dixon [12] was used to evaluate the oral acute 78 
toxicity of hydromethanolic leaves extract of I. asarifolia. Five non-pregnant adult albino rats 79 
were randomly selected from the pull of acclimatized rats were used for this experiment. The 80 
animals were weighed individually, marked and individually housed individually in cages 81 
prior to treatment. The rats to be treated were fasted overnight but allowed free access to 82 
water. Freshly prepared hydromethanolic leaves extract of I. asarifolia was administered 83 
orally at a limited dose of 3000 mg/kg. The first animal was dosed and observed for sign of 84 
toxicity or death. If the animal survivessurvived, the same procedure was adopted until all 85 
the five rats were dosed and observed for 48 hours for signs of acute toxicity, morbidity and 86 
mortality for the first 48 hours and up to 14 days. The behavioral changes and other changes 87 
observed in animals were recorded according to Organization for Economic and Cultural 88 
Development (OECD) 425 guidelines [12].  89 

2.6 Antidiarrhoea studies 90 

2.6.1 Gastrointestinal motility test 91 
Rats were fasted for 18 h and divided into five groups of five animals each., Group I received 92 
5 mLl/kg normal saline orally, group II received Loperimide (5 mg/kg,), group III - V received 93 
hydromethanolic leave extract of Ipomea asarifolia (150, 300 and 600 mg/kg,) respectively, . 94 
After 1 hour h. of administration, 1 ml mL of deactivated charcoal meal was administered to 95 
all the rats. Thirty 30 minutes later, each rat was sacrificed and the small intestine was 96 
removed. The total length of the intestine and the distance moved by the charcoal meal from 97 
the pylorus to the caecum was measured (cm). The intestinal charcoal transit was expressed 98 
as a percentage of the distance moved by charcoal to the length between pylorus and the 99 
caecum [13] and was calculated according to the following formula. 100 
 101 

 % Inhibition = distance travelled by charcoal meal in control group – treated group × 100 102 
   Distance travelled by charcoal meal in group. 103 
 104 
2.6.2 Castor oil induced diarrhoea 105 
Twenty rats were fasted for 18 hours h and divided into five groups of five animals each. 106 
Castor oil at a dose of( 1 ml mL) was orally given orally to all groups of animals for the 107 
induction of diarrhoea. Thirty minutes after castor oil administration various treatments were 108 
given, . Group I (control) animals were treated with normal saline (5 mlmL/kg), Group II 109 
animals were treated with loperamide Loperamide (5 mg/kg), a positive control. Group III-V 110 
served was treated and with hydromethanolic extract of Ipomea asarifolia (150, 300 and 600 111 
mg/kg) were orally administered respectively orally. Animals were placed separately in 112 
individual cages lined with filter paper. The filter papers were changed every hour and the 113 
severity of diarrhoea was assessed hourly for 6 hours [14]. The total score of diarrhoea 114 
faeces for the control group was considered as 100%. The results were expressed as a 115 
percentage of inhibition of diarrhoea. 116 
2.6.3 Castor oil induced enteropooling 117 
Intraluminal fluid accumulation was determined by the method of described by Robert et al 118 
[15]. Rats were divided into five groups of four animals each, . one One hour before oral 119 
administration of castor oil (2 mlmL/rat.), group I orally received Normal normal saline, orally 120 
(5 mg/kg), and served as control,. Group group II animals received Loperamide (5 mg/kg) 121 
while groups III – V through oral intubation, respectively received the plant extract of at 122 
doses of 150, 300 and 600 mg/kg body weight respectively. Two hours later, the rats were 123 
sacrificed and the small intestine from the pylorus to the caecum was isolated. The intestinal 124 
contents were collected by milking into a graduated tube and their volume measured. 125 

2.7 Statistical analysis 126 

Data was expressed in as mean standard error of mean (SEM) and statistical analysis was 127 
were carried out employing one way analysis of variance (ANOVA) followed by Dunnett 128 
multiple comparisons test at p<0.05 significance level using Graphpad software, San Diego 129 
California USA, (www.graphpad.com).  130 
 131 
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3. RESULTS AND DISCUSSION 132 

 133 

The percentage yield of Hydromethanolic leaves extract of Ipomea asarifolia (HLEIA) was 134 
found to be 32.95%. The high percentage yield of HLEIA suggests that the plant is a good 135 
source of extract since it contains sufficient amount which could be subjected further for 136 
isolation studies.  137 

In the acute oral toxicity studies, it was observed that oral administration of HLEIA to the rats 138 
at 3000 mg/kg neither caused no mortality nor any apparent signs of toxicity in the animals 139 
within the first 24 hours and up to 14 days after its administration. This indicates that, the 140 
lethal median dose (LD50) of the extracts is greater than 3000 mg/kg suggesting the plant 141 
extract is may be safe for consumption as herbal formulation (Reference).  142 

One hour after castor oil administration, all the rats in the control group of animals produced 143 
copious diarrhoea. HLEIA produced a marked anti-diarrhoea effect in the rats, as shown in   144 
Table 1. At dose of 150 mg/kg, the extract significantly (p<0.01) decreased (p<0.01) the total 145 
number of wet faeces produced upon administration of castor oil compared with control 146 
group. Highest inhibition percentage inhibition of defecation in the extract treated groups was 147 
observed with the extract at 150 mg/kg of the extract (40.00%) while and with the 148 
Loperamide treated group retained the maximum percentage inhibition of defecation(64.62). 149 
 150 
Table 1: Effect of HLEIA on castor oil induced diarrhoea in albino rats. 151 

Treatment Total number of 
faeces 

Number of 
diarrhoea faeces 

% 
Inhibition 
of 
diarrhoea 

Normal saline(5 mg/kg)+ castor oil 
(2 mlmL) 

22.25 ± 2.66 16.25 ± 2.18      - 

Loperamide (5 mg/kg)+ castor oil (2 
mLml)  

13.00 ± 0.91 5.75 ± 0.63**     64.62 

HEIA (150 mg/kg)+ castor oil (2 
mLml) 

20.50 ± 0.87 9.75 ± 0.63**     40.00 

HEIA (300 mg/kg)+ castor oil (2 
mLml) 

24.00 ± 0.91  11.25 ± 0.63* 30.77 

HEIA (600 mg/kg)+ castor oil (2 
mLml) 

22.50 ± 0.87 11.00 ± 0.41*     32.31 

Values are expressed as mean ± S.E.M; (n=5) in each group. Data wereas analyzed by one way ANOVA followed by Turkey-152 
Kramer multiple comparisons test. *P<0.05 and **P<0.01 when compared to the control. HEIA=Hydromethanolic extract of 153 
Ipomoea asarifolia. 154 
 155 
Several studies have shown that prior administration with some plant extract had protective 156 
effect on the intestinal tract. These studies have validated the use of antidiarrhoea medicinal 157 
plants by investigating the biological activity of extracts of such plants which have 158 
antispasmodic effects, delayed intestinal transit, suppressed gut motility, stimulate water 159 
adsorption, or reduce the intraluminal fluid accumulation [16,17,18,19].  160 

In antimotility test, Ssub-chronic administration of graded doses of HLEIA showed significant 161 
difference effects (p<0.05) in treated animals receiving plant extract at 300 mg/kg (p<0.01) 162 
or at -500mg600 mg/kg (p<0.05) respectively compared with the control (Table 2). There 163 
was also a significant increase (P<0.01) in percentage intestinal transit in the drug-treated 164 
group when compared with the control. The anti-diarrhoea effect of treated group receiving 165 
300 mg/kg was comparable with that of the standard drug loperamideLoperamide. 166 
 167 
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Table 2: Gastro intestinal motility effect of HLEIA in albino rats. 168 

Treatment Length of intestine 
(cm) 

Distance 
moved by 
charcoal meal 
(cm) 

% 
Inhibition 

Normal saline(5 mg/kg) + castor 
oil (2 mLl) 

86.03± 2.78 45.45 ± 2.56 0.00 

Loperamide (5 mg/kg) + castor 
oil (2 mLml) 

90.00 ± 4.44 9.50 ± 3.43** 79.10 

HEIA (150 mg/kg) + castor oil (2 
mLml) 

82.25 ± 2.75 37.75 ± 8.41 16.94 

HEIA (300 mg/kg) + castor oil ( 2 
mLml) 

87.35 ± 3.65 14.63 ± 1.55** 68.10 

HEIA (600 mg/kg) + castor oil (2 
mLml) 

84.88 ± 3.33 21.80 ± 5.29* 52.04 

Values are expressed as mean ± SEM from the experiment. Data analysedanalyzed by one way ANOVA, using Dunnets 169 
comparism test. *(P< 0.05)  and ** (P < 0.01) significantly difference when compared with control group. 170 

Gastrointestinal motility test with activated charcoal was carried out to find the effect of the 171 
hydromethanolic extract of I. asarifolia on peristalsis movement. The result shows that 172 
HLEIA (300 mg/kg) was found to be comparable with the standard drug Lloperamide, a drug 173 
which is widely used for the treatment of diarrhoea. Loperamide is known to exert its 174 
antidiarrhoea activity by regulating the gastrointestinal tract, slowing down motility in the 175 
intestine, reducing colon flow rates and consequently any effect on colonic motility [20]. 176 

Castor oil caused accumulation of water and electrolytes in intestinal loop. HLEIA compare 177 
with the control, significantly (P < 0.01))  and dose dependently inhibited castor oil-induced 178 
enteropooling in rats (Table 3). The inhibition rates for the extract were  at oral dose of24.02, 179 
41.69 and 600 mg/kg (50.53 %) respectively at 150, 300 and 600 mg/kg in a dose 180 
dependent manner compare with the control (Table 3). The intestinal fluid in control animals 181 
was 2.83 ± 0.48 mlmL. The iInhibition of intestinal accumulation was were 24.02%, 41.69% 182 
and 50.53% respectively at doses 150, 300 and 600 mg/kg respectively. The standard drug 183 
loperamide Loperamide (5 mg/kg), also significantly inhibited intestinal fluid accumulation 184 
(60.07 %). 185 
 186 
Table 3: Enteropooling effect of HLEIA in albino rats. 187 

Treatment Volume of intestinal 
fluid (mL) 

% Inhibition 

Normal saline(5 mg/kg) + castor oil (2 
mlmL) 

2.83 ± 0.48      -- 

Loperamide (5 mg/kg) + castor oil (2 
mLml) 

1.13 ± 0.10**      60.07 

HEIA (150 mg/kg) + castor oil (2 
mLml) 

2.15 ± 0.16      24.02 

HEIA (300 mg/kg) + castor oil (2 
mLml) 

1.65 ± 0.06*      41.69 

HEIA (600 mg/kg) + castor oil (2 
mLml) 

1.40 ± 0.04**      50.53 

Values are expressed as mean ± S.E.M; (n=5) in each group. Data was were analyzed by one way ANOVA followed by 188 
Turkey-Kramer multiple comparisons test. *P<0.05 and **P<0.01 when compared to the control. HEIA=Hydromethanolic 189 
extract of Ipomoea asarifolia. 190 
 191 
Castor oil produces diarrhoea due to its most active metabolite, ricinoleic acid by 192 
hypersecretory response, which stimulates peristaltic activity in the small intestine, leading to 193 
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changes in the electrolyte permeability of the intestinal mucosa [21]. Ricinoleic acid causes 194 
irritation and inflammation of the intestinal mucosa leading to the release of prostaglandins 195 
which stimulate hyper-motility, alteration in the electrolyte permeability of the intestinal 196 
mucosa and increase in the volume of intestinal contents by preventing the reabsorption of 197 
sodium, potassium and water [22, 23, 24]. In the present study, HLEIA showed a dose-198 
related anti-enteropooling effect via reduced volume of the intestinal contents and also 199 
significantly inhibited castor oil-induced diarrhoea in rats by the significant reduction of the 200 
number of diarrhoeal episodes and total faeces. This implies that the extract probably 201 
enhanced the absorption of electrolytes and water from the intestinal lumen, while reducing 202 
the rate of their secretion into the small intestine or has the ability to inhibit the castor oil-203 
induced intestinal accumulation of fluid in a manner similar to the standard anti-diarrhoeal 204 
drug (loperamideLoperamide). 205 
In the phytochemical analysis, HLEIA showed the presence of alkaloids, saponins, 206 
terpenoids, tannins, phenols, steroids and resins. The need for phytochemical screening has 207 
become imperative since many plants accumulate biologically active complex organic 208 
chemicals (secondary metabolites) in their tissues. Ipomoea asarifolia revealed the presence 209 
of alkaloid, terpenoids, resins, saponin, steroids, and phenols. Previous reports have 210 
demonstrated thate antidiarrhoeal properties of medicinal plants were due to tannins, 211 
alkaloids, saponins, terpeniods, flavonoids and sterols [25, 26, 27, 28, 29]. It could therefore 212 
be suggested that the secondary metabolites present in I. asarifolia could be responsible for 213 
the pharmacological effects observed. 214 

4. CONCLUSION 215 

The present study reveals that hydromethanolic leaves extract of I. asarifolia contains 216 
phytocontistuents such as alkaloids, terpenoids, resins, tannin, saponin, phenols and 217 
steroids that are rich inknown for their antidiarrhoeal properties. The result obtained in this 218 
research establishes its efficacy and scientifically validate the use of I. asarifolia in the 219 
treatment of diarrhoea. Further research need to be undertaken to isolate and purify the 220 
bioactive components of this plant.  221 

 222 

 223 

COMPETING INTERESTS 224 

 225 

The authors declare that they have no competing interests. 226 
 227 
 228 
 229 

ETHICAL APPROVAL 230 

 231 

“All authors hereby declare that "Principles of laboratory animal care" (NIH publication No. 232 
85-23, revised 1985) were followed, as well as specific national laws where applicable.  233 
 234 

REFERENCES 235 

 236 

[1]. Bibitha BJ, Jisha VK, Salitha CV, Mohan S, Valsa AK. Antibacterial activity of 237 
different plant extracts, Short communication. Indian J Microbiol. 2002;42:3612002; 238 
42: 361–363. 239 

[2]. Karou D, Savadogo A, Canini A, Yameogo S, Montesano JS, Colizzi V, Traore AS. 240 
Antibacterial activity of alkaloids from Sida acuta. Afri J Biotechnol, 2006; 5(2): 195-241 
200. 242 

Comment [y19]: How does Loperamide acts? 

Comment [y20]: Already said  

Formatted: Font: Italic



 

 

[3]. Okigbo RN, Eme UE, Ogbogu S. Biodiversity and conservation of medicinal and 243 
aromatic plants in Africa. Biotechnol. Mol. Biol. Rev, 2008; 3(6): 127-134. 244 

[4]. Cheikhyoussef A, Mapaure I, Shapi M. The use of some Indigenous Plants for 245 
Medicinal and other Purposes by Local Communities in Namibia with Emphasis on 246 
Oshikoto Region: A Review. Res J Med Plants, 2011; 5(4): 406-419. DOI: 247 
10.3923/rjmp.2011.406.419  248 

[5]. Jegede IA, Nwinyi FC, Ibrahim J, Ughabe G, Zarma SD, Kunle OF. Investigation of 249 
phytochemical, anti-inflammatory and anti-nociceptive properties of Ipomoea 250 
asarifolia leaves. J Med Plant Res. 2009; 3(3): 160 – 164. 251 

[6]. WHO. World health organization fact sheet: Diarrhoeal disease. 2017. 252 
http://www.who.int/news-room/fact-sheets/detail/diarrhoeal-disease 253 

[7]. Abdullahi AL, Agho MO, Amos S, Gamaniel KS, Wambebe C. Antidiarrhoeal activity 254 
of the aqueous extract of Terminalia avicennoides roots. Phytother. Res. 2001;15(5): 255 
431-434. DOI: http://dx.doi.org/10.1002/ptr.860 256 

[8]. UNICEF/WHO. United Nations Children’s Fund and World Health  Organization, 257 
‘WHO/UNICEF Joint Statement: Diarrhoea: Why children are still dying and what 258 
can be done. 2009. 259 
http://apps.who.int/iris/bitstream/handle/10665/44174/9789241598415_eng.pdf?seq260 
uence=1 261 

[9]. Brijesh S, Tetali P, Birdi TJ. Study of effect of anti-diarrheal medicinal plants on 262 
enteropathogenic Escherichia coli induced interleukin-8 secretion by intestinal 263 
epithelial cells. Altern Med Stud. 2011; 1(16): 64-69. DOI: 10.4081/ams.2011.e16  264 

[10]. Yakubu MT, Opakunle FK, Salimon SS, Ajiboye TO, Bamisaye FA, Quadri AL. 265 
Antidiarrheal activity of aqueous leaf extract of Ceratotheca sesamoides in rats. 266 
Bangladesh J Pharmacol. 2012; 7(1): 14-20. DOI: 10.3329/bjp.v7i1.9789 267 

[11]. Trease GE, Evans WC. Trease and Evans Pharmacognosy. A physician guide to 268 
Herbal medicine. 1989;15

th
  edition: Ballere tindal London U.K. 269 

[12]. Dixon WJ. Staircase bioassay; the up and down method. Nuero Sci Biobehave 270 
Rev. 1991; 15(1): 47-50. DOI: https://doi.org/10.1016/S0149-7634(05)80090-9 271 

[13]. Pazhani GP, Subramanian N, Arunchalam G, Hemalatha S, Ravichandran V. 272 
Antidiarrheal potential of Elephantopus scaber Linn leaf extract. Ind drugs. 2001;38 273 
(5): 269-271. 274 

[14]. Awouters F, Niemegeers CJE, Lenaerts FM, Janseen PAJ. Delay of castor oil 275 
diarrhea in rats; a new way to evaluate inhibitors of prostaglandin biosynthesis. J 276 
Pharmacol, 1978; 30(1): 41-45. DOI: https://doi.org/10.1111/j.2042-277 
7158.1978.tb13150.x 278 

[15]. Robert A, Nezamis JE, Lancaster C, Hanchar AJ, Klepper MS. Enteropooling 279 
assay, a test for diarrhea produced by prostaglandins. Prostagladins. 1976; 11(5): 280 
809-828. 281 

Formatted: Font: Italic

Formatted: Font: Italic

Formatted: Font: Italic

Formatted: Font: Italic

Formatted: Font: Italic

Formatted: Font: Italic

Formatted: Font: Italic

Formatted: Font: Italic

Formatted: Font: Italic

Formatted: Font: Italic

Formatted: Font: Italic

Formatted: Font: Italic

Formatted: Font: Italic

http://dx.doi.org/10.3923/rjmp.2011.406.419
http://www.who.int/news-room/fact-sheets/detail/diarrhoeal-disease
http://dx.doi.org/10.1002/ptr.860
http://apps.who.int/iris/bitstream/handle/10665/44174/9789241598415_eng.pdf?sequence=1
http://apps.who.int/iris/bitstream/handle/10665/44174/9789241598415_eng.pdf?sequence=1
https://doi.org/10.1016/S0149-7634(05)80090-9
https://doi.org/10.1111/j.2042-7158.1978.tb13150.x
https://doi.org/10.1111/j.2042-7158.1978.tb13150.x


 

 

[16]. Atta AH, Mounier M. 2005. Evaluation of some medicinal plants extracts for 282 
antidiarrhoeal activity. Phytother. Res. 2005; 19(6): 481-485. DOI: 283 
https://doi.org/10.1002/ptr.1639  284 

[17]. Gutiérrez SP, Sánchez MAZ, González CP, García LA. 2007. Antidiarrhoeal activity 285 
of different plants used in traditional medicine. Afr J Biotechnol. 2007; 6(25): 2988-286 
2994. 287 

[18]. Oh SW, Ryu BH. Experimental Studies on the Antidiarrheal Effects of Anjang-san 288 
The Journal of Korean Oriental Medicine, 2011; 32(6): 54-66 289 

[19]. Sharma DK, Gupta VK, KumarS, Joshi V, Mandal RSK, Prakash AGB, Singh M. 290 
Evaluation of antidiarrheal activity of ethanolic extract of Holarrhena antidysenterica 291 
seeds in rats. Vet World. 2015; 8(12):, 1392–1395. 292 
http://doi.org/10.14202/vetworld.2015.1392-1395 293 

[20]. Chitime HR. Studies on antidiarrheal activity of Calotropis gigantean R.H. in 294 
experimental animals. J Phar Pharmaceu Sci. 2004; 7(S1): 70–75. 295 

[21]. Hardman JG, Limbird LE. Drugs affecting gastrointestinal function. In: The 296 
pharmacological basis of therapeutics. 10

th
 edn. Goodman and Gilman’s edn. New 297 

York. Macgraw Hill, 2001; pp. 1023-1024.  298 

[22]. Vieira C, Evangelista S, Cirillo R, Lippi A, Maggi CA, Manzini S.  Effect of ricinoleic 299 
acid in acute and subchronic experimental models of inflammation. Mediators 300 
Inflamm. 2000; 9(5): 223–228. DOI:  10.1080/09629350020025737 301 

[23]. Rouf AS, Islam MS, Rahman MT. Evaluation of anti-diarrhoeal activity of Rumex 302 
maritimus roots. J. Ethnopharmacol. 2003; 84(2-3): 307–310. DOI: 303 
https://doi.org/10.1016/S0378-8741(02)00326-4 304 

[24]. Palombo EA. Phytochemicals from traditional medicinal plants used in the 305 
treatment of diarrhoea: modes of action and effects on intestinal function. Phytother 306 
Res. 2006; 20(9): 717-24.DOI: https://doi.org/10.1002/ptr.1907 307 

[25]. Loganga OA, Vercruysse A, Foriers A. 2000. Contribution to the ethanobotanical, 308 
Phytochemical and pharmacology studies of traditionally used medicinal plant in the 309 
treatment of dysentery and diarrhoeal in Lomela area, Democratic Republic of 310 
Congo (DRC). J. Ethnopharmacol. 2000; 71(3): 411-423. DOI: 311 
https://doi.org/10.1016/S0378-8741(00)00167-7 312 

[26]. Das SK, Samantaray D, Thatoi H. Ethnomedicinal, Antimicrobial and Antidiarrhoeal 313 
Studies on the Mangrove Plants of the Genus Xylocarpus: A Mini Review. J Bioanal 314 
Biomed. 2014; S12:004. DOI: 10.4172/1948-593X.S12-004 315 

[27]. Otshudi AL, Foriers A, Vercrysse A, Van Zeebroek A, Lauwers S. In-vitro 316 
antimicrobial activity of six medicinal plants traditionally used for the treatment of 317 
dysentery and diarrhea in democratic Republic Congo (DRC). Phytomed. 2000; 7(2): 318 
167-172. DOI: https://doi.org/10.1016/S0944-7113(00)80090-2 319 

[28]. Geyid A, Abebe D, Debella A, Makonnen Z, Aberra F, Teka F, Kebede T, Urga K, 320 
Yersaw K, Biza T, Mariam BH, Guta M. Screening of some medicinal plants of 321 

Formatted: Font: Italic

Formatted: Font: Italic

Formatted: Font: Italic

Formatted: Font: Italic

Comment [y21]: Need to be abbreviated like in 
aother references  

Formatted: Font: Italic

Formatted: Font: Italic

Formatted: Font: Italic

Formatted: Font: Italic

Formatted: Font: Italic

Formatted: Font: Italic

Formatted: Font: Italic

Formatted: Font: Italic

Formatted: Font: Italic

Formatted: Font: Italic

https://doi.org/10.1002/ptr.1639
http://doi.org/10.14202/vetworld.2015.1392-1395
https://www.ncbi.nlm.nih.gov/pubmed/?term=Vieira%20C%5BAuthor%5D&cauthor=true&cauthor_uid=11200362
https://www.ncbi.nlm.nih.gov/pubmed/?term=Evangelista%20S%5BAuthor%5D&cauthor=true&cauthor_uid=11200362
https://www.ncbi.nlm.nih.gov/pubmed/?term=Cirillo%20R%5BAuthor%5D&cauthor=true&cauthor_uid=11200362
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lippi%20A%5BAuthor%5D&cauthor=true&cauthor_uid=11200362
https://www.ncbi.nlm.nih.gov/pubmed/?term=Maggi%20CA%5BAuthor%5D&cauthor=true&cauthor_uid=11200362
https://www.ncbi.nlm.nih.gov/pubmed/?term=Manzini%20S%5BAuthor%5D&cauthor=true&cauthor_uid=11200362
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1781768/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1781768/
https://dx.doi.org/10.1080%2F09629350020025737
https://doi.org/10.1016/S0378-8741(02)00326-4
https://doi.org/10.1002/ptr.1907
https://doi.org/10.1016/S0378-8741(00)00167-7
https://doi.org/10.1016/S0944-7113(00)80090-2


 

 

Ethiopia for their anti-microbial properties and chemical profiles. J Ethnopharmacol. 322 
2005; 97(3): 421-7. DOI: https://doi.org/10.1016/j.jep.2004.08.021 323 

[29]. Balaji G, Chalamaiah M, Ramesh B, Amarnath YR. Antidiarrhoeal activity of 324 
ethanol and aqueous extracts of Carum copticum seeds in experimental rats. Asian 325 
Pac J Trop Biomed. 2012; 2(2): 1151–1155. DOI: https://doi.org/10.1016/S2221-326 
1691(12)60376-1. 327 

Formatted: Font: Italic

Formatted: Font: Italic

https://doi.org/10.1016/j.jep.2004.08.021
https://doi.org/10.1016/S2221-1691(12)60376-1
https://doi.org/10.1016/S2221-1691(12)60376-1

