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Introduction 
Diarrhea is a GIT clinical condition characterized by bowel 

hypermotility with an increase in both the volume and the 
frequency of stooling [1]. Diarrhea is not a disease per se, but a 
symptom of some other diseases. The condition may be caused 
by consumption of food or water contaminated with microbes or 
toxins or food that is difficult to digest [2]. Stress could also cause 
diarrhea and some medications also have it as a side effect. Acute 
diarrhea is a common cause of death in developing countries and 
the second most common cause of infant mortality worldwide 
[3]. It is most commonly caused in humans by gastrointestinal 
infections which kill about 2.2 million people, mostly children, 
globally in developing countries each year [4]. UNICEF earlier 
reported that some 1.5 million children die of diarrhea related 
diseases annually [5]. WHO also reported earlier that some 50 
million children suffering from diarrhea have been successfully 
managed using oral rehydration salts for about 30 years now. 
This is probably due to the cheapness of these ORT salts [5]. In 
Nigeria, more than 315,000 deaths of pre-school age children 
are recorded annually as a result of diarrheal diseases [6,7].

Although much less has been understood about both the 
pathogenesis and the management of this condition, it still 
remains an important deadly disease of children. This is largely 
because the etiology and the pathogenesis of its persistent forms 
are mostly multi-factorial and mostly cannot be identified with 
ease [8]. Causes of diarrhea include pathogens such as parasites,  

 
bacteria and viruses in outbreaks of infant diarrheal diseases 
[9]. For this, international organizations including the World 
Health Organization (WHO) encourage studies on the treatment, 
management and prevention of diarrheal diseases using 
traditional medical practices that are safe and effective [10]. 
Some traditional medicinal herbs that have scientifically been 
evaluated for anti-diarrhea activity include Khaya senegalensis, 
Xycocarpus muculensis, Jatropha curcus and Adansonia digitata 
[11].

The present plant of study is Chrozophora senegalensis 
and is locally known as Damaigi or Bauren Kiyashi in Hausa 
(Northwest Nigeria). It is a shrub with deep red flowers and 
violet tinged capsules. It belongs to the family Euphoriaceae and 
it is commonly found in dried up sandy riverbeds. This shrub is 
traditionally used in the management of diarrhea and treatment 
of boils and to manage both. It has also been reported to alleviate 
abdominal pain, conjunctivitis and syphilis [12]. The present 
investigation seeks to scientifically evaluate the anti-diarrheal 
activity of this shrub in experimental animal models so as to 
verify both its safety and efficacy by acceptable standards.

Materials and Methods
Plant material

The whole plant of C. senegalensis was collected from the 
wild of Sifawa area (Sokoto state, Nigeria). The plant was 
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identified and authenticated at the herbarium, Biological 
Sciences Department, Usmanu Danfodiyo University, Sokoto. 
A voucher specimen was deposited for further reference and a 
voucher number of UDUH/ANS/0005 Chrozophora senegalensis 
was issued.

Preparation of plant material
The leaves of C. senegalensis were cleaned of to remove 

extraneous matter by dipping in cold water and air-dried 
at room temperature for 5 days. They were then pulverized 
into fine powder. The powder was mixed with distilled water 
(100g of powder in 1Litre of distilled water) for 24 hours with 
intermittent stirring. The mixture was filtered using Whatman® 
filter paper (No. 1). The filtrate was evaporated to dryness at 
450C in a drying cabinet electrothermal oven, DHG Series 9030A 
model. 

Animals
A total of 37 Wista albino rats of both sexes were used for this 

study and they were acquired from the Zoological garden of Dept 
of Biological Sciences, U. D. U. Sokoto. The protocol for screening 
the anti-diarrhea activity in animals was cleared by the ethical 
committee of Faculty of Veterinary Medicine, Usmanu Danfodiyo 
University, Sokoto, Nigeria. The rats were housed under standard 
laboratory environmental conditions for acclimatization for a 
period of 14 days prior to the commencement of experiments. 
The proximate analysis was carried out to determine protein, 
fats, carbohydrates, ash and moisture contents of C. senegalensis 
according to the procedure earlier described by [13] while 
the phytochemical analysis was evaluated using standard 
procedures of [14,15]. 

Drugs and chemicals
The drugs and chemicals used are atropine sulphate, 

Diphenoxylate, castor oil, normal saline (0.9% NaCl) and 
charcoal meal (10% activated charcoal in 100ml of 5% aqueous 
gum acacia) and they were of pharmacological grade. All other 
reagents and solvents used were of analytical grade. 

Determination of LD50
Aqueous extract of C. senegalensis (5000mg/kg body weight) 

was administered in a single oral dose to five (5) rats, one 
after the other at a grace observation period of 48 hours. The 
observation was done every 15 minutes in the first one hour, 
then hourly for the next six hours and continued to the next 
48 hours. All observations were recorded up to 14th day after 
administration in each group [16]. This is the limit dose test of 
Up and Down method of LD50 determination.

Gastrointestinal motility test
Twenty rats were divided into five groups of four rats each 

and fasted for 18 hours, but water was provided ad libitum. The 
first group (control group) received normal saline (5mL/kg 
body weight) orally, while the second, third and fourth groups 

were administered the plant extract in oral doses at 200,400 
and 600mg/kg body weight respectively. The fourth group was 
administered atropine sulphate, intraperitonially (3mg/kg body 
weight). Thirty (30) minutes later, each rat was administered 
10% charcoal meal (10% activated charcoal in 5% gum acacia) 
orally at 5ml/kg body weight as a watery diet using a 5ml syringe 
without needle. All the rats were sacrificed 30 minutes after 
treatment, and the distance left uncovered by the charcoal meal 
in the intestine from the pylorus to the caecum was measured 
and expressed as a percentage of the distance from the pylorus 
to the caecum [17]. This uncovered distance is the motility 
inhibitory effect of the treatment.

Castor oil-Induced diarrhea in rats
Twenty (20) rats were fasted for 18 hours and divided 

into five groups (A-E) of four rats each. The plant extract (200, 
400 and 600mg/kg) were administered orally to groups B, C 
and D respectively. Group A rats were administered normal 
saline (5mL/kg) and served as control, while the group E was 
administered diiphenoxylate, also serving as control (0.3mg/
kg). An hour later, all the animals were administered castor oil 
orally (15mL/.kg). The animals were kept in separate metallic 
cages with transparent plastic containers beneath them to 
collect faeces. The severity of diarrhea was assessed each hour 
for 6 hours. The total number of faeces (both diarrheal and non-
diarrheal) expelled were compared with the control group. The 
purging index (PI) for each group was then calculated using the 
formula [1].

Statistical Analysis
The results of gastrointestinal motility and the castor oil 

indicted diarrhea were analyzed statistically using one-way 
analysis of variance followed by Dunnett’s ‘t’ test of the Graph 
Pad INSTAT (San Diego, USA). The data are expressed as mean 
± S.E.M (Standard Error of the Mean). P ≤ 0.05 was significant.

  *    
  

Respondent percentage average number of stools
Average latent pe

PI
riod

=

Results
Chemical analysis
Table 1: Proximate Composition of C. senegalensis leaves.

Proximate composition of aqueous extract of C. senegalensis

Parameter Percentage composition (%)

Ash 10

Crude fibre 8.5

Crude fat 2

Carbohydrate 73.03

Crude protein 6.48

Moisture 4

The percentage yield of the extracts of C. senegalensis was 
10.9% while the proximate composition is represented in Table 
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1. The phytochemical analysis of the plant extract showed the 
presence of Alkaloids (1.20%), Tannins (0.029%) and Saponins 
(0.92%) (Table 2).

Table 2: Phytochemical analysis of C. senegalensis aqueous leaf 
extract.

S/No. Secondary Metabolite Qualitative 
analysis 

Quantitative 
analysis (%)

1 Alkaloids + 1.2

2 Hydrolysable Tannins + 0.029

3 Saponins + 0.92

4 Flavonoids - -

5 Flavonols - -

6 Flavonoid Aglycone - -

7 Glycosides - -

8 Cardiac Glycosides - -

9 Flavonoid Glycosides - -

10 Saponins Glycosides - -

11 Anthraquinone 
Glycosides - -

Detected (+), Not detected (-)

Acute toxicity test (LD50)
It was observed that oral administration of the aqueous leaf 

extract of C. senegalensis to 5 consecutive rats at 5000mg/kg 
body weight neither gave mortality nor produced any apparent 
signs of toxicity in the rats within 48 hours and up to 14 days 
after dosing. Thus, the mean lethal dose of the aqueous leaf 
extract of C. senegalensis is greater than 5000mg/kg body 
weight, orally in rats.

Effect of C. senegalensis aqueous leaf extract on 
Gastro-intestinal transit of charcoal meal

The extract of C. senegalensis decreased propulsion of 
charcoal meal in the rat’s gastrointestinal tract at oral doses of 
200, 400 and 600mg/kg, compared with the control group that 
was administered normal saline (5mg/kg). A similar reduction in 
the gastrointestinal transit of charcoal meal in rat was achieved 
with atropine sulphate (3mg/kg) in comparison with the control 
group of normal saline. The results are shown in Table 3. 

Effect of C. senegalensis aqueous leaf extract on castor 
oil-induced diarrhea

In the castor oil induced diarrhea experiment, the aqueous 
leaf extract of C. senegalensis produced a marked anti-diarrhea 
effect in the rats, as shown in Table 3. At doses of 200, 400 and 
600mg/kg, the extract significantly (p<0.05) decreased the 
total number of wet faeces produced upon administration of 
castor oil (12.20 ±1.06 at 250mg/kg, 7.00 ±0.94 at 500mg/kg 
and 6.20 ±0.58 at 1000mg/kg) compared to the control group 
(18.6 ±0.74). The effect of the highest dose of the extract was 
similar to that of the standard drug, diphenoxylate (0.3mg/kg) 
as presented in Table 3. 

Table 3: Effects of aqueous extract of C. senegalensis on the intestinal 
transit.

Treatment
Number of faeces 
induced by castor 
oil after treatment

Inhibition % 
of GIT motility 
after treatment

Normal saline (5mL/kg) 45.76 ± 3.29 8.25

Diphenoxylate (3mg/kg) 12.03 ± 1.08** 73.71

C. senegalensis (200mg/kg) 38.76 ± 6.65* 15.3

C. senegalensis (400mg/kg) 18.90 ± 2.75** 58.7

C. senegalensis (600mg/kg) 13.02 ± 2.25 69.45

Values are expressed as mean ± S.E.M (n = 4) *P < 0.05, when 
compared to the control

Discussion 
The low percentage yield of 10.9% obtained from cold 

aqueous extraction of the leaves of C. senegalensis suggests that 
it contains a lot of fibres. However, the yield can be improved 
by changing the solvent and the temperature of extraction. The 
experiment can also be repeated using the resulting extract 
otherwise more of the plant is required to have more yield. The 
LD50 of the extract was found to ≥5000mg/kg. This makes it safe 
for medicinal purposes by WHO standard [18].

The phytochemical analysis of the aqueous leaf extract 
of C. senegalensis revealed that it contains tannin, alkaloids 
and saponins (Table 2). Alkaloids have been reported to have 
antibacterial, antifungal and some other pharmacological 
activities [19]. It has also been reported that bacteria such as 
Campylobacter jejuni, Salmonella spp, Clostridium spp etc are 
some of the causes of diarrhea [20]. It will therefore not be out 
of place to suggest that the alkaloid content of the extract of this 
plant could reduce the intensity of diarrhea if it is of bacteria 
origin.

Tannins react with proteins to form stable water insoluble 
components. Since bacteria cell wall contains proteins, by tannins 
precipitating these proteins, there is inhibition of the growth of 
these bacteria. If these bacteria are the causes of diarrhea then 
the diarrhea can be controlled. Also, the precipitation of the 
proteins of the intestinal mucosa by tannins in the extract also 
helps reduce the secretion into the bowel thereby reducing the 
intensity of diarrhea [21]. Saponins have also been reported 
to have antibacterial activity, its presence in the extract could 
therefore also account for its anti-diarrheal activity [21]. The 
proximate analysis of the extract revealed that it mainly contains 
organic extract (Table 1). This suggests that it is high in nutritive 
value. It should therefore be compatible with the body system to 
a large extent. However, the presence of secondary metabolites 
like tannins, saponins and alkaloids poses some anti-nutritional 
potential. Although these anti-nutritional factors give the plant 
its medicinal properties [21]

Castor oil is a laxative and induces diarrhea by increasing 
both the motility and the secretions of the GIT [22] This is 
through the activities of both autocoids and prostaglandins [23]. 
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These cause increase in the permeability and the motility of 
the GIT, resulting in diarrhea. In this study, the three doses of 
the extract used all significantly and dose dependently reduced 
the purging index in castor oil diarrhea model, in comparison 
with control group (Table 3). This suggests that the extract has 
inhibitory effects on autocoids and prostaglandin production 
and hence, on secretion and motility of the GIT. By this, it can be 
deduced that one of the mechanisms of action of this extract is 
by inhibition of both motility and secretion.

 In the charcoal meal model of this study (Table 3), the three 
doses of the extract significantly inhibited the motility of the 
GIT. This also buttresses the earlier postulation in the castor oil 
model that this plant extract reduces diarrhea by inhibition of 
both motility and secretion. However, antimicrobial activity of 
this plant extract be investigated to see its likely application in 
diarrhea of infective origin. 

Conclusion and Recommendations
The results of this investigation revealed that the crude 

aqueous leaf extract of C. senegalensis contains pharmacologically 
active substances with dose dependent anti-diarrheal 
properties. These attributes may provide the rationale for the 
use of C. senegalensis leaf extract in diarrhea management by 
traditional healers in humans and animals. It is recommended 
that antibacterial studies of this extract be carried out on clinical 
isolates causing diarrhea as antibacterial action may be part 
of the observed anti-diarrheal effect, since treatment may also 
depend on the type and cause of the GIT erosion [24]. Further 
studies with purified constituents are needed to completely 
understand the mechanism of anti-diarrheal action of aqueous 
extract of C. senegalensis leaves. Tannins (0.029%) and Saponins 
(0.92%) (Table 2) [25,26].

References
1. Guerrant RL, Van Gilder T, Steiner TS, Theilman MN, Slutsker L, et al. 

(2001) Practice guidelines for the management of infectious diarrhea. 
Clin Infect Dis 32(3) :331-335.

2. Wilson ME (2005) Diarrhea in non-travelers: risk and etiology. Clin 
Infect Dis 41 (Suppl 8): S541-S560. 

3. Shoba FG, Thomas M (2001) Study of antidiarrhoeal activity of four 
medicinal plants in castor oil-induced diarrhea. J. Ethnopharmacol 
76(1): 73-76.

4. WHO (1998) Report on joint meeting of the FAO Panel of expert and 
on Pesticide residues in foods and the environment and a WHO expert 
group on pesticide residue.

5. Manila Bulletin Publishing (2009) Diarrhea caused 1.5 million infant 
deaths a year-UN.

6. Babaniyi OA (1991) Oral Rehydration of Children with diarrhea in 
Nigeria. A 12year review of impact on morbidity and mortality from 
diarrheal diseases and diarrheal treatment practices. J Trop Pediatr 
37(2): 57-63.

7. Alabi SA, Audi RA, Ouedeji KS (1998) Viral, Bacteria and Parasitic 
Agents Associated with infantile diarrhea in Lagos. Nig J Med Res 2: 
29-32.

8. Garcia Cristia Y, Fragoso Arbelo T, Valdes Dapena, Vivanca M, Sagaro 
Gonzalez E, et al. (1994) Intestinal microflora in children with acute 
and persistent diarrhea (Article in Spanish) G E N 48: 236-44.

9. Vernacchio L, Vezina RM, Mitchell AA, Lesko SM, Plaut AG, et al. (2006) 
Diarrhea in American infants and young children in the community 
setting: incidence, clinical presentation and microbiology. Pediatr 
Infect Dis J 25(1): 2-7.

10. Park K (2000) Park’s Textbook of Preventive and Social Medicine. 
Jabalpur, India, M/S Banarsidas Bharat Publishers, Jabalpur: Pp. 172-
175.

11. Afroz S, Alamgir M, Akhan MTH, Jabbar S, Nahar N, et al. (2005) 
Antidiarrheal activity of the ethanol extract of Paederia foetida Linn 
(Rubiaceae). J Ethnopharmacol 105(1-2): 125-30

12. Etkins NL (1997) Antimalarial drugs used by Hausa in Northern 
Nigeria. Tropical Doctor 27(1): 12-16 

13. Bakare (1985) Method of biochemical analysis of plant tissues 
(Unpublished Document). Agronomy Dept. university of Ibadan. 

14. Harbone JB (1973) Phytochemical methods. London. Chapman and 
Hall Ltd: Pp. 49-188.

15. Trease GE, Evans WC (1987) Pharmacognosy. Tindall Bailliere. London. 
Natural science 8(2): Pp. 530.

16. Organization for Economic Co-operation and Development (2001) 
OECD guidelines for testing of chemicals. Guideline 420. Acute oral 
toxicity-fixed dose procedure, OECD, Paris, France.

17. Pazhani GP, Subramanian N, Arunchalam G, Hemalatha S, Ravichandran 
V, et al. (2005) Potential of Elephantopus scaber Linn leaf extract. Ind 
drugs 38 (5): 269-271.

18. World Health Organization, Water sanitation and Health Water related 
diseases. 

19. Trease GE, Evans WC (1989) Pharmacognosy. 11th (edn.), Braillar 
tiridel Can. Macmillian Publishers.

20. Kubmarawa D, Khan ME, Renah AM, Hassan M (2008) Phytochemical 
screening of antimicrobial efficiency of extracts of Khaya senegalensis 
against human pathogenic bacteria. African Journal of Biotechnology 
7(24): 4563-4566.

21. Dangoggo SM, Hassan LG, Sadiq IS, Manga SB (2012) Phytochemical 
analysis of antibacterial screening of Leaves of Diospyros mespiliformis 
and Ziphus spinachristi. J Chem Eng 1(1): 31-37.

22. Iqbal Ahmad, Farrukh Aqil, Mohammed Owais (2006) Modern Phyto 
Medicine: Turning Medicinal Plants into Drugs Inc Net Library.

23. Almeida JS, Julio SM, Reis MAM, Larmond MJT (1995) Nitrite, inhibition 
of dinitrification by Pseudomonas fluorescens. Biotechnology and 
Bioengineering 46(3): 194-201.

24. Goodman, Gilman (1996) Pharmacological basis of Therapeutics. 9th 
(edn.), Louis Sanford Ltd: Pp. 917-936

25. Harbone JB (1989) Biosynthesis and function of anti-nutritional 
factors in plants. Aspects of Applied Biology 19: 21-28.

26. Eh Olemyl MM, Farida A, Abdulfatah AA (1994) Experimental 
phytochemistry. A Lab Manual University Libraries, King Sand 
University Press.

http://dx.doi.org/10.19080/JPCR.2019.07.555716
https://academic.oup.com/cid/article/32/3/331/282348
https://academic.oup.com/cid/article/32/3/331/282348
https://academic.oup.com/cid/article/32/3/331/282348
https://academic.oup.com/cid/article/41/Supplement_8/S541/569681
https://academic.oup.com/cid/article/41/Supplement_8/S541/569681
https://www.ncbi.nlm.nih.gov/pubmed/11378284
https://www.ncbi.nlm.nih.gov/pubmed/11378284
https://www.ncbi.nlm.nih.gov/pubmed/11378284
https://www.ncbi.nlm.nih.gov/pubmed/2027165
https://www.ncbi.nlm.nih.gov/pubmed/2027165
https://www.ncbi.nlm.nih.gov/pubmed/2027165
https://www.ncbi.nlm.nih.gov/pubmed/2027165
https://www.ncbi.nlm.nih.gov/pubmed/16395094
https://www.ncbi.nlm.nih.gov/pubmed/16395094
https://www.ncbi.nlm.nih.gov/pubmed/16395094
https://www.ncbi.nlm.nih.gov/pubmed/16395094
https://www.sciencedirect.com/science/article/pii/S0378874105006987
https://www.sciencedirect.com/science/article/pii/S0378874105006987
https://www.sciencedirect.com/science/article/pii/S0378874105006987
https://journals.sagepub.com/doi/abs/10.1177/00494755970270S106?journalCode=tdoa
https://journals.sagepub.com/doi/abs/10.1177/00494755970270S106?journalCode=tdoa
https://www.scirp.org/(S(i43dyn45teexjx455qlt3d2q))/reference/ReferencesPapers.aspx?ReferenceID=1678090
https://www.scirp.org/(S(i43dyn45teexjx455qlt3d2q))/reference/ReferencesPapers.aspx?ReferenceID=1678090
https://ntp.niehs.nih.gov/iccvam/suppdocs/feddocs/oecd/oecd_gl420.pdf
https://ntp.niehs.nih.gov/iccvam/suppdocs/feddocs/oecd/oecd_gl420.pdf
https://ntp.niehs.nih.gov/iccvam/suppdocs/feddocs/oecd/oecd_gl420.pdf
https://www.who.int/water_sanitation_health/en/
https://www.who.int/water_sanitation_health/en/
https://www.ajol.info/index.php/ajb/article/view/59636
https://www.ajol.info/index.php/ajb/article/view/59636
https://www.ajol.info/index.php/ajb/article/view/59636
https://www.ajol.info/index.php/ajb/article/view/59636
https://pdfs.semanticscholar.org/8560/56908d9b553395f131d9870ea4cf2e2e01a3.pdf
https://pdfs.semanticscholar.org/8560/56908d9b553395f131d9870ea4cf2e2e01a3.pdf
https://pdfs.semanticscholar.org/8560/56908d9b553395f131d9870ea4cf2e2e01a3.pdf
https://pdfs.semanticscholar.org/98f2/d37650be73029a88b425b31e875d4958d6a3.pdf
https://pdfs.semanticscholar.org/98f2/d37650be73029a88b425b31e875d4958d6a3.pdf
https://onlinelibrary.wiley.com/doi/10.1002/bit.260460303
https://onlinelibrary.wiley.com/doi/10.1002/bit.260460303
https://onlinelibrary.wiley.com/doi/10.1002/bit.260460303
http://agris.fao.org/agris-search/search.do?recordID=GB8905400
http://agris.fao.org/agris-search/search.do?recordID=GB8905400
https://www.worldcat.org/title/experimental-phytochemistry-a-laboratory-manual/oclc/318942218
https://www.worldcat.org/title/experimental-phytochemistry-a-laboratory-manual/oclc/318942218
https://www.worldcat.org/title/experimental-phytochemistry-a-laboratory-manual/oclc/318942218


Journal of Pharmacology & Clinical Research

How to cite this article: Ebbo AA, Liman YM. Anti-Diarrheal Studies of Aqueous Leaf Extract of Chrozophora Senegalensis in Albino Rats. J of Pharmacol 
& Clin Res. 2019; 7(4): 555716. DOI: 10.19080/JPCR.2019.07.555716005

Your next submission with Juniper Publishers    
      will reach you the below assets

• Quality Editorial service
• Swift Peer Review
• Reprints availability
• E-prints Service
• Manuscript Podcast for convenient understanding
• Global attainment for your research
• Manuscript accessibility in different formats 

         ( Pdf, E-pub, Full Text, Audio) 
• Unceasing customer service

                   Track the below URL for one-step submission 
      https://juniperpublishers.com/online-submission.php

This work is licensed under Creative
Commons Attribution 4.0 License
DOI: 10.19080/JPCR.2019.07.555716

http://dx.doi.org/10.19080/JPCR.2019.07.555716
https://juniperpublishers.com/online-submission.php
https://creativecommons.org/licenses/by/4.0/
http://dx.doi.org/10.19080/JPCR.2019.07.555716

	Anti-Diarrheal Studies of Aqueous Leaf Extract of Chrozophora Senegalensis in Albino Rats
	Abstract
	Keywords
	Introduction
	Materials and Methods
	Plant material
	Preparation of plant material
	Animals
	Drugs and chemicals
	Determination of LD50
	Gastrointestinal motility test
	Castor oil-Induced diarrhea in rats

	Statistical Analysis
	Results
	Chemical analysis
	Acute toxicity test (LD50)
	Effect of C. senegalensis aqueous leaf extract on Gastro-intestinal transit of charcoal meal
	Effect of C. senegalensis aqueous leaf extract on castor oil-induced diarrhea

	Discussion
	Conclusion and Recommendations
	References
	Table 1
	Table 2
	Table 3

