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possessing anti-diarrhoeal effect. To investigate appetizer effect of oral
administration of Nigella sativa seeds, 36 adult healthy volunteers of either sex, of age 28, 44
+ 10, 53 years and mean BMI 24, 242 + 3,107 kg/m2, were divided into four groups. The
subjects were administered orally respectively at 1 tablet based on Fenugreek (600 mg), 1g,
2g and 3g of Nigella sativa seeds powder. After 20 min of treatments, we observed after 6
hour, the subjective appetite of study participants using a visual analog scale. The results
show that oral administration of powder of Nigella sativa seeds significantly increased
subjective appetite. These results may explain the rational uses of this seeds as antidiarrhoeal

and appetizer agent in the traditional medicine.
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INTRODUCTION

Diarrhoea can be defined as the increased frequency of bowel movements accompanied by a
loose consistency of stools.™ It results from an imbalance between the absorptive and
secretory mechanisms in the intestinal tract, accompanied by intestinal hurry, resulting in
poor absorption of water, nutritive elements and electrolytes producing abnormal frequent
evacuation of watery stools.”® Secretory diarrhoea is the common form of acute diarrhoea
which occurs as a result of increased intestinal secretion or decreased intestinal absorption of
fluid and electrolytes or by altered motility of gastro-intestinal tract.”! Diarrhoeal diseases are
one of the leading causes of morbidity and mortality in developing countries and are
responsible for the death of millions of people each year.™ Available medications such as
loperamide may be beneficial; however they may be contraindicated in certain situations™, or
it suffer from adverse effects like the induction of bronchospasm, vomiting by racecadotril;
intestinal obstruction and constipation by loperamide.[”? The World Health Organization has
encouraged studies for treatment and prevention of diarrhoeal diseases using traditional
medical practices.”®’ Medical plants are promising source of anti diarrhoeal drug.!®! It is
becomes important to identify and evaluate commonly available natural drug. A range of
medicinal plant with anti-diarrheal properties has been widely used for traditional therapy;
however, the effectiveness of many of these has not been scientifically evaluated, one of them
is Nigella sativa. In addition, this seeds is used in traditional medicine to treat loss of
appetite.'” Anorexia is defined as involuntary loss of appetite that is associated with
decreased oral intake.* It is common in patients of advanced age and can lead to drastic
weight loss. Anorexia and weight loss also complicate diseases such as cancer, AIDS, and
cardiac failure, regardless of age. Consequences of weight loss associated with anorexia can
be devastating in all age groups and constitute a special problem in older adults.** ¥ Early
detection and treatment of anorexia may prevent weight loss, improve health outcomes, and
reduce mortality.* Hence, the present study was under taken to evaluate the antidiarrhoeal
activity of crude extract of Nigella sativa seeds in Albino Wistar rats model and appetizer

effect in healthy human subjected to its traditional claims.

Nigella Sativa Linn belongs to family Ranulaceae. The herb is widely known in different
parts of the world and its seeds are used as condiment. In subcontinent it is known as

‘kalonji’ and its Arabic name is ‘Haba Sauda’. In the west it is known as “Black Cumin”.[*
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The seed of this plant is referred to by the prophet Mohammed as having healing powers.[*®!

MATERIAL AND METHODS

Plant materials

Crude aqueous extract of Nigella sativa seeds was prepared by using 60g of powder of seeds
in 200ml distilled water, mixed by magnetic stirrer at 40°C for 24 hours then filtered to get
rid of residue and placed in an incubator at 40° C to produce a dried extract . The dried

extract was weighed and kept at -4° C in sterile petridish.

Experimental animals
Twenty five adult Wistar rats of the either sex weighing (120-220 g) were used. The animals
were kept in standard environmental conditions (at 24.0 £ 4°C temperature, 55-65% relative

humidity and 12 hour light/12 hour dark cycle) for at least one week for adaptation.

Antidiarrhoeal activity study by castor oil induced diarrhea

The method, described by Dangi et al.'”l, was followed for this study with slight
modification. Rats of either sex were fasted for 18 h. They were divided into five groups
(n=5). The first group of animals, which served as control was administered with distilled
water. The second group received standard drug, loperamide (3 mg/kg) orally as suspension.
The extract was administered by oral gavage at 100, 250 and 500 mg/kg dose to third, fourth
and fifth group respectively. After 60 min of drug treatment, the animals of each group
received 1ml of castor oil orally and the watery faecal material and frequency of defecation
were recorded during 4 h in the transparent metabolic cages with pre weighed plastic dishes
placed at the base. Weight of plastic dish before and after defecation was noted and compared
to control.

Subjective appetite measurement

The study was conducted on 36 adult, healthy volunteers of either sex. They were divided
into four groups. The first which served as control was administered with 1 tablet based on
Trigonella foenum-graecum (Fenugreek) (600 mg) which increases the appetite for food (18,
19). The Nigella sativa seeds powder was administered orally at 1g, 2g and 3g to second,
third and fourth group respectively. 20 min after the above treatments the spontaneous food
consumption and the subjective appetite of study participants were evaluated during an
observation period of 6 hour. They were assessed using a visual analog scale (VAS) (20).

Which is a very sensitive and reliable tool designed to determine subjective appetite (21).
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Appetite was assessed subjectively on a ten-point scale. Mean appetite scores were calculated

for each treatment.

Statistical Analysis
All the data obtained were expressed as the mean * standard error of mean (SEM). Statistical
differences between the treatments and the controls were estimated by Minitab (Version 17)

by the student’s t-test. The minimum level of significance was set at p<0,05.

RESULTS

Anti-diarrhoeal effect

In a model of castor oil-induced diarrhoeal experiment in rats, at all the doses tested, a
decrease in the frequency of defecation, the frequency of watery faecal material, and total
weight of stools were observed. Statistical analysis show that pretreatment of rats with the
crude extract of Nigella sativa at doses of 100 mg/kg caused a significant decrease (p<0,05)
of total number of wet faeces. At the dose of 500 mg/kg, the crude extract reduced a decrease
in mean frequency of the total number of faeces as well as the mean frequency of total
number of diarrhoeic faeces (Table. 1). These results were shown to be statistically
significant (p< 0,05). The anti-diarrhoeal activity of the crude extract at a higher dose (500
mg/kg) was better than that of loperamide at a dose of 3 mg/kg.

Table 1: Effect of crude extract of Nigella sativa and Loperamide on castor oil induced

diarrhea in rats.

Treatment Dose Total number | Total number of Mean wet
(mg/kg) | of faecesin4 h | wetfaecesin4h | defecation (g)
Distilled water - 3,2+0,86 2,600 +£0,510 4,048 +0,545
Loperamide 3 1+0,316 0,800+0,374 2,842 0,523
fl\jg;je extract 100 2400+0,812 | 1,60 +0,678* 4,60 +1,62
g\jg;je extract 250 2400 +0,812 2,400 +0,812 5,54 +1.02
g\jg;je extract 500 0,600 +0,400 * | 0,400 +0.245 ** 3.32 +1,00

* p<0,05, ** p<0,01 vs control.

Appetizer effect
The mean age of the subjects was 28, 44 + 10,53 years and the mean BMI was 24,242 +
3,107 kg/m2. The results show that oral administration of powder of Nigella sativa seeds, at

all doses, significantly (p < 0,001) increases mean appetite scores comparing with those noted
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in subjects treated with fenugreek. At all doses Nigella sativa seeds effect was higher to
which of fenugreek tablet. Nigella sativa seeds showed dose dependent appetizer effect. At a

dose of 2g and 3g we recorded the highest mean appetite score (Table. 2).

Table 2: Mean appetite scores for each treatment.

Treatment Mean appetite
scores
Fenugreek 2,777 = 1,787
NS 1g 6,333 £ 2,91***
NS 2g 7,777 £ 2,333***
NS3g 7,333 £ 1,870***

*** n< 0,001 vs control.

DISCUSSION

The seeds of Nigella sativa L. have been used in traditional medicine by many Asian, Middle
Eastern and Far Eastern Countries to treat headache, coughs, abdominal pain, asthma,
rheumatism and other diseases.'” These seeds have been widely used as antidiarrheal,
digestive and appetite stimulant. They are used in indigestion, dyspepsia and sour
belching.!?* 2 1% A number of studies have explained some effects of these seeds on the
digestive tract. The volatile oil and ethanolic extract of N. sativa inhibited spontaneous
movements of the rabbit jejunum as well as agonist-induced contractions and the spasmolytic
effect involved calcium channel blockade.” The aqueus-methanolic extract of Nigella seeds
also showed spasmolytic effect mediated through calcium antagonist effect thus providing

scientific basis for its traditional use in diarrhoea.[?

Several mechanisms have been proposed to induce the diarrhoeal effect of castor oil.l*"
Among which, it is well known that castor oil or its active component ricinoleic acid induced
permeability change in mucosal fluid and electrolyte transport that result in hypersecretory
response and diarrhea.l’® Castor oil broken down in the small intestine to recinolic acid
which is very irritating to gut promptly increases peristalsis.2”! In this study the crude extract
of Nigella sativa seeds successfully inhibited the castor oil-induced diarrhoea; the extract
might have exerted its antidiarrhoeal action by antisecretory mechanism. This was also
evident from the reduction of total number of stools and total number of wet faeces in the test

group at a dose of 500 mg/kg.

Other studies showed that anti-dysenteric and anti-diarrhoeal properties of medicinal plants

were due to tannins, alkaloids, saponins, flavonoids, sterol and/or triterpenes and reducing
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sugars.® %! Nigella sativa seeds contain all this variety of component.®? This constitution
may be responsible for the mechanism of action of antidiarrhoeal activity. This can be due to
the fact that the extract increased the reabsorption of water by decreasing intestinal motility.
In addition, Flavonoids possess a wide range of activities in vitro including antidiarrhoeal

activity®! > *! may have contributed to this activity, but further studies are required.

Anorexia is a fairly common symptom in many diseases. Age-related homeostatic
compromise increases the likelihood of subsequent weight loss and death in older anorectic
patients. Anorexia-related weight loss can have devastating consequences on quality-of-life,
morbidity, and mortality.!**

In this study, we examined the effect of Nigella sativa seeds per oral on subjective appetite in
healthy volunteers. Because it have been used in traditional medicine as appetite
stimulant.™ The effect of Nigella sativa seeds was compared with which of fenugreek in
control group. Fenugreek (Trigonella foenum-graecum L.) is an erect annual herb of the
leguminous family.B¥ It increases the appetite for food.!*®! After administration of Nigella
sativa seeds significantly (p < 0,001) increases of the motivation to eat and subjective
appetite was noted, consequently it increase food intake. Fenugreek seeds are traditionally
assumed to have restorative properties. It was shown that the treatment with steroid saponins,
extracted and purified from the seeds of fenugreek, significantly increased food consumption
and induced hypocholesterolemia in normal rats.® Many saponins were determined from
Nigella sativa seeds.[*® 37 38 39 40. 41. 421 Thage data suggest that the content of black seed in

saponins may be responsible for its appetizer effect.

Furthermore, Nigella sativa seeds have odor slightly aromatic and taste bitter.**! Bitter
substances form a very diverse group of components whose common point is the bitterness of
their taste. This bitterness stimulates the secretions of the salivary glands and digestive

organs. These secretions increase appetite and improve digestion.!*”

The present study provided a support for the traditional use of Nigella sativa seeds as an
antidiarrhoeal remedy and an appetite stimulant. However, further studies will be necessary
to isolate, fractionate and purify the extracts and characterize the active principles which are
responsible for the antidiarrhoeal and appetizer effects and to understand exact its

mechanisms of actions.
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CONCLUSIONS

In conclusion, the present study demonstrates that the crude extract of Nigella sativa seeds
exhibited antidiarrheal activity in a model of castor oil-induced diarrhoeal in rats. The extract
could be useful as a nonspecific treatment for diarrhea. It is also reasonable to suppose that
this crude extract might be effective in secretory diarrhea. On the basis of these findings, it is
can be assumed that the Nigella sativa seeds could be potential source for an antidiarrheal

drug in combination with other drugs.

On the other hand, the appetizer effect was significantly most important in subjects treated
with Nigella sativa seeds than in those who received fenugreek tablet. These results suggest
that the administration of Nigella sativa seeds enhances motivation to eat and appetite in
healthy human. These results support the traditional use of Nigella sativa seeds as anti-

diarrheal and appetizer.

CONFLICT OF INTEREST

The authors declare that they have no conflicts of interest related to this article.

REFERENCES

1. Meite S, N’guessan JD, Bahi C, Yapi HF, Djaman AJ, Guina FG. “Antidiarrheal activity
of the ethyl acetate extract of Morinda morindoides in rats”. Trop J Pharm Res, 2009;
8: 201-7.

2. Guerrant RL, Van Gilder T, Steiner TS, Thielman NM, Slulsker L, Tauxe RV, et al.
“Practical guidelines for the management of infection diarrhea”. Clin Infect Dis, 2001;
32: 331-51.

3. Fernando C, Ramon A, Halley P. “Effect of plants used in Mexico to treat gastrointestinal
disorders on charcoal gum acacia induced hyperperistalsis in rats”. J of Ethnopharmacol,
2010; 128: 49-51.

4. Field M. “Intestinal ion transport and the pathophysiology of diarrhea”. J Clin Invest,
2003; 111(7): 931-43.

5. Rajani A, Reddy MVV, Begum SA, Hemamalini K, Swathi M. “Evaluation of anti-
diarrhoeal activity of methanolic rhizome extract of picrorrhiza kurroa royle” ex.
BENTH. Asian J Pharm Clin Res, 2014; 7: 207.

6. Schiller LR. “Management of diarrhea in clinical practice strategies for primary care
physicians”. Rev Gastroenterol Disord, 2007; 7: S27-38.

7. Robert Horn, Alex Perry and Simon Robinson. “A simple solution”. Time, 2006; 42-47.

WWW.Wjpr.net Vol 6, Issue 04, 2017. 169



https://www.ncbi.nlm.nih.gov/pubmed/12671039
http://connection.ebscohost.com/c/articles/95596341/evaluation-anti-diarrhoeal-activity-methanolic-rhizome-extract-picrorrhiza-kurroa-royle-ex-benth
http://connection.ebscohost.com/c/articles/95596341/evaluation-anti-diarrhoeal-activity-methanolic-rhizome-extract-picrorrhiza-kurroa-royle-ex-benth
http://connection.ebscohost.com/c/articles/95596341/evaluation-anti-diarrhoeal-activity-methanolic-rhizome-extract-picrorrhiza-kurroa-royle-ex-benth

Abed et al. World Journal of Pharmaceutical Research

8. Atta A.H and Mouneir S.M. “Antidiarrhoeal activity of some Egyptian medicinal plant
extracts”. J Ethnopharmacol, 2004; 92, 303-309.

9. Rani S Ahmed N and Rajaram S. “Antidiarrhoeal evaluation of Clerodendrum Phlomidis
Linn Leaf extract in rats”. J Ethnopharmacol, 1999; 68: 315-9.

10. Gilani, A. H., Q. Jabeen and M. A. U. Khan. “A Review of Medicinal Uses and
Pharmacological Activities of Nigella sativa”. Pakistan J. Biol. Sci, 2004; 7: 441-451.

11. Adams 1A, Shepard N, Caruso RA, Norling MJ, Belansky H, Cunninghum RS. Putting.
“Evidence into practice: evidence-based interventions to prevent and manage anorexia”.
Clin J Oncol Nuts, 2009; 13(1): 95-102.

12. Roubenoff R, Roubenoff RA, Ward LM, Holland SM, Hellmann DB. “Rheumatoid
cachexia: depletion of lean body mass in rheumatoid arthritis. Possible association with
tumor necrosis factor”. J Rheumatol, 1992; 19: 1505-10.

13. Martignoni ME, Kunze P, Friess H. “Cancer cachexia”. Mol Cancer, 2003; 2: 36-8
(editorial).

14. Margaret-Mary G Wilson, David R Thomas, Laurence Z Rubenstein, John T Chibnall,
Stephanie Anderson, Amy Baxi, Marilyn R Diebold, and John E Morley. “Appetite
assessment: simple appetite questionnaire predicts weight loss in community-dwelling
adults and nursing home residents”. Am J Clin Nutr, 2005; 82: 1074-81.

15. Sibghatullah Sangi, Shahida P. Ahmed, Muhammad Aslam Channa, Muhammad, et
Ashfag, Shah Murad Mastoi. “A new and novel treatment of opioid dependence: nigella
sativa 500 mg”. J Ayub Med Coll Abbottabad, 2008; n° 20(2).

16. Gali-Muhtasib. H., Nahed El-Najjar, Regine Schneider-Stock. “Lead Molecules from
Natural Products, The medicinal potential of black seed (Nigella sativa) and its
components”. Elsevier. 2006; 133-152.

17. Dangi SY, Jolly CI, Narayanan S. “Antihypertensive activity of the total alkaloids from
the leaves of Moringa oleifera”. Pharm Biol, 2002; 40(2): 144-48.

18. Abuzied, A.N. “Al-hilba (fenugreek)”. Al nabatat wa-alaashab al-tibeeya. (Edited by
Beirut Press), 1986; Pp. 224-233. Beirut: Dar Albihar (in Arabic).

19. Morsy, M.M.A. “The use of Fenugreek (Trigonella foenum-graecum) clove (Syzygium
Aromaticum) and cinnamon (Cinnamomum zeylamion) in broiler nutrition as feed
additives”. M.Sc. Thesis. Faculty o Agric-Alexandria Univ., Egypt, 1995.

20. Bruera E, Kuehn N, Miller MJ, Selmser P, Macmillan K. “The Edmonton Symptom

assessment system”. Journal of Palliative Care, 1991; 7(2): 6-9.

WWW.Wjpr.net Vol 6, Issue 04, 2017. 170




Abed et al. World Journal of Pharmaceutical Research

21. Blundell J, de Graaf C, Hulshof T, Jebb S, Livingstone B, Lluch A, Mela D, Salah S,
Schuring E, van der Knaap H, Westerterp M. “Appetite control: methodological aspects
of the evaluation of foods”. Obes Rev, 2010; 11: 251-70.

22. Gilani, A. H., N. Aziz, I. M. K hurram, K. S. Chaudhary and A. Igbal. “Bronchodilator,
spasmolytic and calcium antagonist activities of Nigella sativa seeds (Kalonji): a
traditional herbal product with multiple medicinal uses”. J. Pak. Med. Assoc, 2001; 51:
115-120.

23. Enomoto S, Asano R, lwahori Y, Narui T, Okada Y, Singab AN, Okuyama T.
“Hematological studies on black cumin oil from the seeds of Nigella sativa L”. Biol
Pharm Bull, 2001; 24: 307-10.

24. Agel. M. “Effect of Nigella sativa seeds on intestinal smooth muscles”. Int J Pharmacol.
1993; 21: 55-60.

25. 1zzo A.A., “Castor oil: an update on mechanism of action”. Phytotherapy Research, 1996;
10: 109-111.

26. Mascolo N 1zzo A A Autore G Barbato F and Capasso F. “Nitric oxide and castor oil —
induce diarrhea”. J pharmaco experimen Therapeutic, 1994; 268: 291-295.

27. Ammon HV Thomas PJ and Philips S. “Effect of oleic and ricinoleic acid on Jejunal
water and electrolytrolyte movement”. J Clin Inves, 1974; 53: 374_379

28. Anonymous. “The Wealth of India (Raw Material)”. CSIR, New Delhi, 1962; 6: 280- 281.

29. Longanga Otshudi A, Vercruysse A, Foriers A. “Contribution to the ethnobotanical,
phytochemical and pharmacological studies of traditionally used medicinal plant in the
treatment of dysentery and diarrhoea in Lomela area, Democratic Republic of Congo
(DRC)”. J Ethnopharmacol, 2000; 71(3): 411- 423.

30. Abdullahi A.L, Agho M.O, Amos S, Gamaniel K.S, Wambebe C., “Antidiarrhoeal
activity of the aqueous extract of Terminalia avicennoides roots”. Phytotherapy Research.
2001; 15: 431-434.

31. Atta A.H, Mouneir S.M., “Evaluation of some medicinal plant extracts for antidiarrhoeal
activity”. Phytotherapy Research, 2005; 19: 481-485.

32. Galvez A, Zarzuelo M.E, Crespo M.D, Lorente M, Ocete A, Jimenez J., “Antidiarrhoeic
activity of Euphorbia hirta extract and isolation of active flavonoid constituent”. Planta
Medica, 1993; 59: 333-336.

33. Takrur, H.R.H. and M.A.F. Dameh. “Study of the nutritional value of black cumin seeds
(Nigella sativa)”. J. Sci. Food and agric, 1998; 76: 404-410.

WWW.Wjpr.net Vol 6, Issue 04, 2017. 171




Abed et al. World Journal of Pharmaceutical Research

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

Abdel Moneim E. Sulieman, Ali O. Alil & Julia Hemavathy. “Lipid content and fatty
acid composition of fenugreek (Trigonella foenum-graecum L.) seeds grown in Sudan”.
International Journal of Food Science and Technology, 2008; 43: 380382

Petit PR, Sauvaire YD, Hillaire-Buys DM, Leconte OM, Baissac YG, Ponsin GR, Ribes
GR. “Steroid saponins from fenugreek seeds: extraction, purification, and
pharmacological investigation on feeding behavior and plasma cholesterol”. Steroids,\
1995; 60(10): 674-80.

Greenish.H. “Contribution to the Chemistry of Nigella sativa”. Pharmac J Trans, 1880;
10: 909-911.

Ansari, A., S. Osman., & R. Subbaram. “Component acids of minor seed oils”. J Oil
Technol Assoc India, 1975; 7: 26-27.

Abdel-Aal. E. et R. Attia. “Characterization of Black cumin (Nigella sativa) seeds.”
Alexandria Sci Exch J, 1993; 14: 497-482.

Kumara. S.S., B.T. Huat. “Extraction, isolation and characterization of antitumor
principle, alpha-hederin, from the seeds of Nigella sativa”. Planta medica, 2001; 67:
29-32.

Taskin, M.k., Alankus Caliskan, O., Anil, H., Abou-gazar, H., A. Khan, I., Bedir, E.
“Triterpéne saponins from Nigella sativa L”. Turkish Journal of Chemistry, 2005; 29:
561-569.

Elbandy, M., O.H Kang., D.Y. Kwon., J.R. Rho. “Two new anti-inflammatory triterpene
saponins from the Egyptian medicinal food black cumin (Seeds of Nigella sativa)”,
Korean Chem, 2009; Soc 01; 30.

Bhupendra. K. M., M. Prabha., M. Gupta. “A new naturally acetylated triterpene saponin
from Nigella sativa. ” Carbohydrate Research, 2009; 344: 149-151.

Duthie JF. “Flora of the Upper Gangetic Plain and of the Adjacent Siwalik and Sub-
Himalaya Tracts”, Vol. I, Botanical Survey of India, Calcutta, 1960; 19-20.

Paul Iserin et al. “L’encyclopédie des plantes médicinales. Identification, préparations,
soins”. Pais : Larousse, 2001. 2éme édition. 336.

WWW.Wjpr.net Vol 6, Issue 04, 2017. 172



https://www.ncbi.nlm.nih.gov/pubmed/?term=Petit%20PR%5BAuthor%5D&cauthor=true&cauthor_uid=8539775
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sauvaire%20YD%5BAuthor%5D&cauthor=true&cauthor_uid=8539775
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hillaire-Buys%20DM%5BAuthor%5D&cauthor=true&cauthor_uid=8539775
https://www.ncbi.nlm.nih.gov/pubmed/?term=Leconte%20OM%5BAuthor%5D&cauthor=true&cauthor_uid=8539775
https://www.ncbi.nlm.nih.gov/pubmed/?term=Baissac%20YG%5BAuthor%5D&cauthor=true&cauthor_uid=8539775
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ponsin%20GR%5BAuthor%5D&cauthor=true&cauthor_uid=8539775
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ribes%20GR%5BAuthor%5D&cauthor=true&cauthor_uid=8539775
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ribes%20GR%5BAuthor%5D&cauthor=true&cauthor_uid=8539775
https://www.ncbi.nlm.nih.gov/pubmed/8539775

