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Introduction
Diarrheal diseases are a major public health problem in de-

veloping countries [1,2]. Diarrhea is intestinal disorders charac-
terized by the passage of three or more loose and/or liquid stools 
daily and is one of the leading causes of mortality and morbidity 
in developing countries [3,4]. The pathophysiology of diarrhea is 
due to increased secretion and decreased fluid absorption leading 
to increased fluidity, stool volume and frequency, excessive loss of 
body water and electrolytes [5]. According to the WHO [6], there  

 
are approximately 2 billion cases of diarrhea per year worldwide. 
It is the leading cause of death for children under five (05) with 
about 1.5 million children each year [7], the third leading cause 
of death among infectious diseases at all ages [8,9], and the fifth 
leading cause of premature death worldwide [6]. The probability 
of developing diarrhea is 39.1% for an inhabitant of sub-Saharan 
Africa, compared with 7.2% in developed countries [10]. In Camer-
oon, the prevalence of diarrhea is 18.9%, with about 19.7% in rural 
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areas [11]. The management of diarrheal diseases is very expensive 
and varies from CFAF 1.6 billion per year for clinical consultation 
services to CFAF 2.6 billion for hospitalizations [12]. In addition, 
synthetic chemicals such as diphenoxylate, loperamide and antibi-
otics used in the treatment of diarrheal diseases have harmful side 
effects for the body [13]. 

To cope with the damage caused by diarrhea in developing 
countries, a diarrhea program has been put in place the World 
Health Organization (WHO) which involves the use of traditional 
medicinal plants [4]. Many hopes remain hidden in the secrets of 
medicinal plants and according to WHO, in 2013, more than 80% of 
African populations use traditional medicine and pharmacopoeia 
to deal with health problems [14,15]. More than two-thirds (2/3) 
of the world’s medicinal plant species are found in tropical Africa 
[14,15]. Some of these plants are used in the treatment of diarrhe-
al diseases. We can mention among others: Zygophyllum gaetulum 
[16], Erythrina senegalensis [17], Pterocarpus erinaceus [18], Hol-
arrhenna antidysenterica [19], Oxalis barrelieri [20]. In Cameroon, 
maceration of the leaves of Anogeissus leiocarpus is used empiri-
cally for diarrheal diseases or dysentery treatment [21]. Anogeis-
sus leiocarpus (DC.) Guill. and Perrot, belonging to the Combreta-
ceae family, is a deciduous tree species up to 15 to 18 m tall and 
up to 1 m in diameter. It grows in dry forests and the forest gallery 
[22,23]. Anogeissus leiocarpus is used for the treatment of malaria 
[24], helminthiasis [25], leishmaniasis [26] and trypanosomiasis 
[26] in Ivory Cost and in Nigeria. The extract of this plant is a pow-
erful antioxidant and hepatoprotective [27–29]. The preliminary 
phytochemical screening of stem and bark extracts of Anogeissus 
leiocarpus shows the majority of secondary metabolites consist-
ing of tannins, flavonoids, terpenes and saponins [21,30]. No sci-
entific work has so far evaluated the antidiarrheal activity of this 
plant. The main objective of this work is to evaluate the activities of 
Anogeissus leiocarpus leaves aqueous extract on castor oil-induced 
diarrhea in rats.

Material and Methods
Plant material

Fresh leaves of Anogeissus leiocarpus were collected between 
8:00 and 10:00 AM in Mban-Rey (Northern Region of Cameroon) 
in June 2018 and identified in the Department of Biological Scienc-
es, Faculty of Science of University of Ngaoundere Cameroon by 
Professor Pierre Marie Mapongmetsem. The leaves of Anogeissus 
leiocarpus were washed with water, shade‐dried and crushed. The 
powder (180g) was macerated in distilled water (1.8 L) for 72h. 
After a maceration period, this was then filtered with Whatman 
No. 3 filter paper and the filtrate was frozen at -35 °C and then ly-
ophilized with the freeze-dryer (CHRIST, ALPHA 1-2. LD. plus) to 
yield 29.14g (16.19%) of greenish-colored extract. 

Experimental Animals
The experimental animals were male Wistar albino rats (90-

160g), 8 to 12 weeks old. Before the experiment, these rats were 
acclimated to the Laboratory of Medicinal Plants, Health and Galen-
ic Formulation of the Department of Biological Sciences of Univer-
sity of Ngaoundere for three weeks in the laboratory environmental 

conditions (24 °C‐26 °C and 12h light/12h darkness). Experiments 
on animals have been carried out according to the European Union 
guidelines on animal care (EEC Council No. 86/609) [31] adopted 
in Cameroon by its Ministry of Scientific Research and Innovation. 
Rats housed in metabolic cage and their diet consisted of a mix-
ture of corn flour (60%), palm oil (3%), fish meal (12%), soy flour 
(15%) and a little salt that is in granule form [32].

Castor oil-induced diarrhea test in rat
Thirty-five (35) male Wistar albino rats (90-160g) divided into 

seven (7) groups of five (5) animals each were fasted for eighteen 
(18h) with free access to water before the start of the experiment. 
To induce the diarrhea, castor oil was given per os (10 mL/kg bw) 
to all animals. After diarrheal induction, each animal was placed 
individually in cages lined with wathman No 3-filter paper. Thirty 
(30) minutes later, animals from diarrheal control (DC) group re-
ceived distilled water (10 mL/kg bw), animals from treated control 
group (Lop5) received loperamide (MH/DRUGS/KD-699, PALGHAI 
401-404) (5 mg/kg bw) and animals from five test groups received 
one of the aqueous leaf extract of Anogeissus leiocarpus at doses 
25 (AlAE25); 50 (AlAE50); 100 (AlAE100); 200 (AlAE200) or 400 
(AlAE400) mg/kg bw orally. The filter paper was changed every 
hour for 5 hours. Every hour, the stools were removed and weighed 
[33]. The number and mass of diarrheal and total stools were re-
corded. The stool emission frequency (SEF) and the percentage 
inhibition (I) of diarrhea in each group of treated animals were cal-
culated respectively according to the following formulas:
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Where, SEF: Stool Emission Frequency, I: Inhibition; SMDC: 
Stool Mass of Diarrheal Control, SMDT: Stool Mass of Diarrheal Test.

Gastrointestinal motility test in rat
Five (05) groups of five (05) rats each were fasted for eighteen 

(18) hours with free access to water before the start of the experi-
ence. After the fasting period, all animals were weighted, animals 
in the normal control (NC) group received distilled water (10 mL/
kg bw), animals in the treated control group (AT0.3) received At-
ropine sulfate (Yanzhou Xierkangtai Pharma.Co., Ltd., Jiuguan Bei, 
Yanzhou, PR China) 0.3 mg/kg ip, and the animals in the test groups 
received orally one of the aqueous extract doses of Anogeissus 
leiocarpus 25 mg/kg (AlAE25); 50 mg/kg (AlAE50) or 100 mg/kg 
(AlAE100) respectively. Thirty (30) minutes after administration 
of these treatments, each animal received orally 2 mL of charcoal 
meal (5% activated charcoal by 5% gum acacia) as peristaltic mark-
er. Thirty (30) minutes later the animals were sacrificed by cervical 
dislocation and the abdomen was opened using forceps. The intes-
tine was removed, the total length of the small intestine (TLSI), and 
the distance covered by the charcoal meal in the small intestine 
(DCCM) were measured. The peristaltic index (PI) was calculated 
by the following formula [4,34,35]:
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Where: DCCM: Distance Covered by a Charcoal Meal in the small 
intestine; TLSI: Total Length of the Small Intestine.

The inhibition was determined by the following formula:
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Where, PIc: Peristaltic Index in the normal Control; PIt: Peri-
staltic Index in the Test Group.

Castor oil-induced interopooling test in rats
Six (6) groups of five (5) rats each fasted for eighteen (18) 

hours with free access to water were used. After fasting period, all 
animals were weighted, animals in the normal control (NC) and di-
arrheal control (DC) groups received orally distilled water (10 mL/
kg bw), the animals in the treated control group (Lop5) received 
loperamide (5 mg/kg bw), and the animals of the test groups, re-
spectively received one of the doses of Anogeissus leiocarpus aque-
ous extract 25 mg/kg (AlAE25); 50 mg/kg (AlAE50) or 100 mg/
kg (AlAE100). Thirty (30) minutes after treatment, each animal 
received orally castor oil (10  mL/kg bw), with the exception of an-
imals in the normal control (NC) group. An hour later, the animals 
were sacrificed by cervical dislocation, the abdomen was opened, 
the small intestine (from the pylorus to the caecum) was removed, 
weighed, and its content was emptied into a graduated tube, and 
finally the gut was weighed [18,33,36,37]. The volume of intesti-
nal contents was measured and stored in the fridge for sodium ion 
(Na+), potassium ion (K+) and chloride ion (Clˉ) measurements, and 
the determination of the osmotic gap. The inhibition was deter-
mined by the following formula:

( )%   *100     
VICDC  

VICDC VICTG
I

−
= (5)

Where, VICDC: Volume of Intestinal Content of Diarrheal Con-
trol; VICTG: Volume of Intestinal Content of Test Group.

Sodium ion (Na+), potassium ion (K+), and chloride ion (Clˉ) 
measurements were made using the colorimetric method using the 
kits [(LIQUIZYME SODIUM, BEACON DIAGNOSTIICS PVT.LTD., 424, 
NEW GIDC, KABILPORE, NAVSARI-396 424. INDIA); (LIQUIZYME 
POTASSIUM, BEACON DIAGNOSTIICS PVT.LTD., 424, NEW GIDC, 
KABILPORE, NAVSARI-396 424. INDIA); (SGM Italia-Via Pindaro 
28C-Roma), respectively], according to the manufacturer’s proto-
col. The osmotic gap was calculated according to the formula:

290 2 ([ ] [ ])OG X Na K+ += − +  [38] (6)

Statistical analysis
Datas were expressed as mean±SEM. Statistical significance 

was determined by the one-way analysis of variance (ANOVA) fol-
lowed by Dunnett’s test using the software Graph Pad in Stat. Differ-
ences were considered significant at p <0.05.

Results

Effects of Anogeissus leiocarpus leaves aqueous extract 
on stool frequencies and mass in rats

After castor oil administration, the animals became calm, less 
mobile and folded themselves with erect hairs. Diarrheal animals 
treated with different doses of the extract and loperamide gradually 
regained their mobility during treatment. The first diarrheal stool 
usually appeared in the first hour and rarely in the second hour of 
treatment. These stools were either pasty, liquid (diarrhea stool) or 
molded (normal stool) (Figure 1).

Figure 1: Stool appearance after induction of diarrhea and during 
treatment (A) Normal stool; (B) Diarrheal stool.

Table 1: Effects of Anogeissus leiocarpus leaves aqueous extract on stool frequencies and on stool mass in rats.

Group DSF (N/h) TSF (N/h) DSM (g) TSM (g)

DC 4.2 ± 0.38 9.00 ± 1.05 2.35 ± 0.39 3.55 ±0.67

Lop5 1.60 ± 0.93* 2.60 ± 0.68** 0.84 ± 0.37* 1.15 ± 0.24**

AlAE25 0.95 ± 0.32** 1.80 ± 0.37** 0.95 ± 0.31* 1.06 ± 0.30**

AlAE50 1.80 ± 0.80* 3.00 ± 1.67** 0.72 ± 0.39* 0.98 ± 0.55**

AlAE100 1.20 ± 0.59* 2.60 ± 1.08** 0.73 ± 0.35* 1.04 ± 0.44**

AlAE200 1.80 ± 0.92* 3.00 ± 1.76** 1.35 ±0 .73* 0.40 ± 0.51**

AlAE400 0.80 ± 0.38** 1.40 ± 0.60** 0.59 ±0.25** 0.79 ± 0.35**

Data are mean ± S.E.M (n=5). DC: diarrheal control; Lop5: Loperamide 5 mg/kg; AlAE25: A. leiocarpus aqueous extract 25 mg/kg; AlAE50: A. leiocarpus 
aqueous extract 50 mg/kg; AlAE100: A. leiocarpus aqueous extract 100 mg/kg; AlAE200: A. leiocarpus aqueous extract 200 mg/kg; AlAE400: A. leio-
carpus aqueous extract 400 mg/kg; DSF: Diarrheal stool frequency, TSF: Total Stool Frequency, DSM: Diarrheal Stool Mass, TSM: Total Stool Mass. 

Significant difference: *P <0.05, **P <0.01 vs DC.
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Five (5) hours after diarrheal induction, diarrheal control emit-
ted 2.35±0.39 g stool with a frequency of 4.20±0.38 stools/hour. 
Different doses of aqueous extract of A. leiocarpus reduced signifi-
cantly (P<0.01) the number and mass of diarrheal stools in the 
treated animals. The frequencies of these diarrheal stools were: 
4.20±0.38, 1.60±0.93, 0.95±0.32, 1.80±0.80, 1.20±0.59, 1.80±0.92, 
and 0.80±0.38 stool/h, respectively, in diarrheal controls, lopera-

mide-treated rats, and rats treated with A. leiocarpus aqueous ex-
tract at doses of 25, 50, 100, 200 and 400 mg/kg bw (Table 1). 

The inhibition rate of diarrheal stool mass was significant 
(P<0.01): 65.14%, 59.93%, 69.39%, 68.88%, 67.60% and 75.00% 
respectively for Lop5, AlAE25, AlAE50, AlAE100, AlAE200 and 
AlAE400 (Figure 2).

Data are mean ± S.E.M (n=5). Lop5: Loperamide 5  mg/kg; AlAE25: A. leiocarpus aqueous extract 25  mg/kg; AlAE50: A. leiocarpus aqueous 
extract 50  mg/kg; AlAE100: A. leiocarpus aqueous extract 100  mg/kg; AlAE200: A. leiocarpus aqueous extract 200  mg/kg; AlAE400: A. leiocarpus 
aqueous extract 400  mg/kg.

Figure 2: Diarrheal inhibition in treated animals. 

Effect of Anogeissus leiocarpus leaves aqueous extract on intestinal transit in rats

Table 2: Effects of Anogeissus leiocarpus leaves aqueous extract on intestine transit in normal rats. 

Group TLSI (cm) LTCM (cm) PI (%) I (%)

NC 88.20 ± 7.94 75.10 ± 6.57 85.41 ± 2.90

AT0.3 104.00 ± 2.02 51.39 ± 1.76 49.42 ± 1.63** 42.13

AlAE25 92.40 ± 0.97 55.76 ± 3.15 60.35 ± 3.18** 29.34

AlAE50 95.40 ± 3.89 55.93 ± 4.81 58.63 ± 4.70** 31.35

AlAE100 96.00 ± 2.57 46.49 ± 1.80 48.43 ± 1.94**ἁ 43.29

Values are expressed as mean ± S.E.M (n=5). NC: normal control; AT0.3: Atropine sulfate 0.3 mg/kg; AlAE25: A. leiocarpus aqueous extract 25 mg/kg; 
AlAE50: A. leiocarpus aqueous extract 50  mg/kg; AlAE100: A. leiocarpus aqueous extract 100 mg/kg; TLSI: total length of small intestine, LTCM: length 
traveled by charcoal meal, PI: Peristaltic Index, I: Inhibition. Significant difference: *P <0.05, **P <0.01 vs NC. ἁP <0.05 vs AT0.3.

The peristaltic index in normal control (NC) rats was 
85.41±2.90%. The atropine (0.3 mg/kg bw), 25, 50 and 100 mg/
kg bw A. leiocarpus aqueous extract significantly (p<0.01) inhibit-

ed the normal propulsion respectively: -42.13%, -29.34%, -31.35% 
and -43.29% (Table 2).

Effects of Anogeissus leiocarpus leaves aqueous extract on intestinal secretion in rats

Table 3: Effects of Anogeissus leiocarpus leaves aqueous extract on castor oil-induced enteropooling in male rats.

Group VIC (mL) MUSI (g) MESI (g) MD (g) I (%)

NC 0.46 ± 0.07** 4.51 ± 0.20** 3.37 ± 0.14** 1.14 ± 0.12**

DC 2.30 ± 0.23bβ 6.71 ± 0.24b 4.27 ± 0.22b 2.44 ± 0.28b

Lop5 0.38 ± 0.09** 4.26 ± 0.17** 3.48 ± 0.10** 0.78 ± 0.11** 85.04 %

AlAE25 1.06 ± 0.04**bβ 5.41 ± 0.26**a 3.96 ± 0.10a 1.48 ± 0.34* 53.91 %

AlAE50 038 ± 0.06** 4.34 ± 0.10** 3.66 ± 0.09* 0.69 ± 0.07** 83.43 %

AlAE100 0.66 ± 0.09** 5.19 ± 0.13** 4.13 ± 0.19b 1.06 ± 0.16** 72.17 %

Data are mean ± SEM. (n = 5). NC: Normal control; DC: diarrheal control; Lop5: Loperamide 5  mg/kg; AlAE25: A. leiocarpus aqueous extract 25  mg/
kg; AlAE50: A. leiocarpus aqueous extract 50  mg/kg; AlAE100: A. leiocarpus aqueous extract 100  mg/kg; VIC: Volume of intestinal content; MUSI: Mass 
of untrimmed small intestine; MESI: Mass of empty small intestine; MD: Mass difference; I: Inhibition. Significant difference: * P <0.05; ** P <0.01 vs 
DC; aP <0.05; bP <0.01 vs NC;

https://biomedgrid.com/


American Journal of Biomedical Science & Research

Am J Biomed Sci & Res  Copyright@ Michel Archange Fokam Tagne

31

Volumes of intestinal contents were 0.46 mL, 2.3 mL, 0.38 mL, 
1.06 mL, 0.38 mL and 0.66 mL, respectively in normal control group 
(NC), diarrheal control (DC) group, the rats treated with lopera-
mide 5 mg/kg (Lop5) and the test groups treated with A. leiocarpus 
aqueous extract at doses 25; 50 and 100 mg/kg bw. The mass differ-
ence between the untrimmed small intestine and the empty small 
intestine were 1.14±0.12 g, 2.44±0.28 g, 0.78±0.11 g, 1.48±0.34 g, 
0.69±0.07 g, and 1.06±0.16 g, respectively in normal control group 
(NC), diarrheal control (DC) group, the loperamide-treated group 
(Lop5) and the test groups treated with A. leiocarpus aqueous ex-
tract at doses 25; 50 and 100 mg/kg bw. Inhibitions of secretion 
were 85.04%, 53.91%, 83.43%, 72.17% respectively in the animals 
treated with loperamide 5 mg/kg bw (Lop5), the test groups treat-
ed with A. leiocarpus aqueous extract at doses 25; 50 and 100 mg/
kg (Table 3).

Activity of Anogeissus leiocarpus leaves aqueous extract 
on intestinal secretion the of electrolytes in rats

The following electrolytes were measured in the contents of 
the small intestine: sodium ions, potassium ions and chloride ions. 

In diarrheal control, sodium ion concentration was 132.03±2.59 
mEq/L. These sodium ions decreased significantly (P< 0.01) in the 
animals treated with the aqueous extract of the leaves of Anogeis-
sus leiocarpus and were 92.61±2.58 mEq/L, 98.24±7.54 mEq/L and 
108.92±3.07 mEq/L, respectively, with the doses 25 mg/kg bw, 50 
mg/kg bw, and 100 mg/kg compared to animals treated with lop-
eramide (110.67±2.62 mEq/L). The concentration of potassium 
ions was 7.69±1.81 mEq/L, 3.01±0.07 mEq/L, 5.94±0.29 mEq/L, 
3.33±0.10 mEq/L, 3.97±0.12 mEq/L, and 6.19±0.12 mEq/L, respec-
tively in normal control group (NC), diarrheal control (DC) group, 
rats treated with loperamide (Lop5) and the test groups treated 
with A. leiocarpus aqueous extract at doses 25; 50 and 100 mg/kg 
bw. Concerning chloride ions, the concentration was 101.20±1.65 
mEq/L, 109.80±0.04 mEq/L, 106.31±0.86 mEq/L, 104.43±0.29 
mEq/L, 104.85±0.31 mEq/L, and 105.11±0.04 mEq/L, respective-
ly in normal control group (NC), diarrheal control (DC) group, rats 
treated with loperamide (Lop5) and the test groups treated with 
A. leiocarpus aqueous extract at doses 25; 50 and 100 mg/kg bw 
(Table 4).

Table 4: Effects of Anogeissus leiocarpus leaves aqueous extract on concentration of electrolytes in the intestinal contents.

Group [Na+]  mEq/L [K+]  mEq/L [Cl-]  mEq/L

NC 107.68 ± 4.05** 7.69 ± 1.81** 101.20±1.65*

DC 132.03 ± 2.59 3.01 ± 0.07 109.80 ± 0.04

Lop5 110.67 ± 2.62** 5.94 ± 0.29** 106.31 ± 0.86*

AlAE25 92.61 ± 2.58** 3.33 ± 0.10 104.43 ± 0.29*

AlAE50 98.24 ± 7.54** 3.97 ± 0.12 104.85 ± 0.31*

AlAE100 108.92 ± 3.07** 6.19 ± 0.12** 105.11 ± 0.04*

Data are mean±S.E.M (n=5). NC: Normal control; DC: diarrheal control; Lop5: Loperamide 5 mg/kg; AlAE25: A. leiocarpus aqueous extract 25  mg/kg; 
AlAE50: A. leiocarpus aqueous extract 50 mg/kg; AlAE100: A. leiocarpus aqueous extract 100  mg/kg; [Na+]: Sodium ion concentration, [K+]: Potassium 
ion concentration, [Cl-]: Chloride ion concentration. Significant difference: *P <0.05, **P <0.01 vs DC.

Data are mean±S.E.M (n=5). NC: Normal control; DC: diarrheal control; Lop5: Loperamide 5 mg/kg; AlAE25: A. leiocarpus aqueous extract 
25 mg/kg; AlAE50: A. leiocarpus aqueous extract 50 mg/kg; AlAE100: A. leiocarpus aqueous extract 100 mg/kg. Significant difference: **P <0.01 vs 
normal control (NC); βP <0.01 vs diarrheal control (DC).

Figure 3: Osmotic gap in castor oil-induced diarrhea in rats. 

The osmotic gap was 59.24, 19.91, 56.77, 98.11, 85.58 and 59.79 
respectively in the normal control (NC), diarrheal control (DC), rats 
treated with loperamide 5 mg/kg bw (Lop5) and the test groups 

treated with A. leiocarpus aqueous extract at doses 25 (AlAE25); 50 
(AlAE50) and 100 (AlAE100) mg/kg bw (Figure 3).
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Discussion
Diarrhea is defined as fecal urgency and incontinence associat-

ed with an imbalance between intestinal absorption and secretion 
mechanism often accompanied by hypermotility, resulting in exces-
sive loss of water and electrolytes in the feces [39]. The study of the 
effect of aqueous extract of leaves of A. leiocarpus on experimental 
diarrhea induced by castor oil in rats showed a significant reduc-
tion in the number, the mass and frequency of diarrheal stools, an 
inhibition of the peristaltic index, a decrease in the volume of intes-
tinal contents and the intestinal secretions of the electrolytes. Cas-
tor oil contains ricinoleic acid which stimulates intestinal peristal-
sis, stimulates gastrointestinal secretion and irritates the intestinal 
mucosa [5]. Ricinoleic acid also stimulates epithelial cells to pro-
duce nitric oxide and adenylate cyclase that lead to the production 
of prostaglandin-induced diarrhea [40]. Therefore, inhibition of 
prostaglandin biosynthesis is considered to inhibit ricinoleate-in-
duced diarrhea [41]. The aqueous extract of Anogeissus leiocarpus 
leaves inhibited castor oil-induced diarrhea. These effects would 
be justified by the presence of compounds such as flavonoids, alka-
loids [42] and tannins [21,30].

The extract also inhibited intestinal secretion as well as intes-
tinal transit. Inhibition of intestinal transit by the extract was sim-
ilar to that of atropine sulfate 0.3 mg/kg. Atropine sulfate slows 
intestinal transit thanks to its anticholinergic effect which blocks 
the muscarinic receptor [43]. This extract, like Atropine, acts as a 
muscarinic antagonist by preventing the mobilization of Ca2+ ions 
responsible for muscle contraction [44,45] by blocking the mus-
carinic receptors responsible for the formation of IP3, causing the 
increase in intracellular calcium [46]. It would also act, either by 
blocking the membrane calcium channels. The physiological con-
sequence is the inhibition of intestinal peristalsis, which would 
increase the intestinal transit time [2]. The effect of A. leiocarpus 
aqueous extract on intestinal transit could then result from a partial 
capacity of the extract’s antidiarrheal activity on muscarinic recep-
tor function and/or possibly other mechanisms that would lead to 
the inhibition of intracellular calcium mobilization such as inhibi-
tion of IP3 and ricinoleic acid-induced prostaglandin in beaver oil.

Depending on the fecal osmotic gap, there are two types of 
diarrhea: secretory diarrhea so the osmotic gap is less than 50 
mEq/L and osmotic diarrhea so the osmotic gap is greater than 125 
mEq/L. Normal values of fecal osmotic gap are between 50 mEq/L 
and 125 mEq/L [38,47]. The fecal osmotic gap in diarrheal controls 
is less than 50 mEq/L, which clearly shows that castor oil-induced 
diarrhea in rat is a good secretory diarrhea. However, in animals 
treated with the extract or the loperamide, the fecal osmotic gap 
is greater than 50 mEq/L and less than 100 mEq/L. The aqueous 
extract of Anogeissus leiocarpus inhibits castor oil-induced diar-
rhea by inhibiting the secretion of water and electrolytes. Lopera-
mide has an agonist action on μ-receptors of opioid in the intestine 
[48,49]. Several published studies have clearly shown antisecretory 
action of loperamide via various mechanisms. Loperamide there-
fore binds not only to the opioid μ receptor but also to the δ recep-
tor of the enterocyte. This results in a decrease in cAMP production 
in the epithelial cells of the intestine. This reduces hypersecretion 

of electrolytes in case of diarrhea [48,49]. In addition, loperamide 
inhibits the release of acetylcholine and prostaglandins since these 
two substances are known secretagogues (substances that, by stim-
ulating cAMP, cause the secretion of ions) [48]. We can say that our 
extracts would act in the same mechanism to reduce or treat diar-
rhea by reducing the volume of the secretion of the intestinal conti-
nents and electrolytes.

Conclusion
From the results obtained, we can conclude that the aqueous 

extract of Anogeissus leiocarpus leaves has antidiarrheal properties 
by inhibiting intestinal peristalsis, gastrointestinal secretion of wa-
ter and electrolytes. These results would justify the use of this plant 
in traditional medicine for the treatment of diarrhea.
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