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INTRODUCTION 

In many food cultures, lipids are commonly added to 

food either during preparation or when serving. These 

can erroneously be added in very large amounts or in 

some forms regarded as high-fat diet.  The high-fat diets 

are mainly flour or margarine-based highly processed 

foods
[1]

 sold in many fast-food restaurants. 

Gastrointestinal motility is usually described in terms of 

regional transit times or as intraluminal pressure 

changes. Dietary habits and food preparation methods 

may influence both motility and secretory activities of 

the gastrointestinal tract.
[2,3]

 The transit of food through 

the stomach, small intestine and colon is essential for 

digestion and absorption of nutrients as well as excretion 

of waste products in faeces. Intestinal transit time is an 

important factor to consider when determining the 

amount of nutrients absorbed throughout the 

intestine.
[4,5,6]

 Prolonged transit time will increase the 

duration of exposure of the chyme to the absorptive 

surfaces and therefore more absorption will occur
[7]

 

leading to weight gain. When the transit time is rapid (as 

may occur in diarrhoea), there will be less time allowed 

for absorption and consequently weight loss. Despite the 

activities of several physiologic systems involved in 

body weight homeostasis, consumption of large amounts 

of dietary fats increases the storage of fats in fat depots 

in the body.
[8] 

 

Transit time is measured by different techniques, 

including the ingestion of a substance that can be tracked 

as it travels along the gastrointestinal tract or seen upon 

elimination from the body.
[9,10,11,12]

 The measurement of 

intestinal transit time is dependent on the frequency of 

bowel movements as well as the composition and other 

characteristics of the meal ingested.
[11,13]

 Another indirect 

method of assessing transit time is the Bristol stool chart, 

which describes the different types of stool shapes.
[14]

 

Using this chart, some studies have shown a correlation 

between stool shape, consistency and transit time.
[15,16,17]

 

The implication of this is that people with more 

prolonged transit time will tend to pass hard, lumpy 

stools while persons with shorter or more rapid transit 

time will tend to pass loose stools. 

 

Studies have shown that consumption of a diet with high 

concentration of fats has the capacity to modulate the 

gastrointestinal responses to the ingested fat and 

ultimately alter the appetite regulation mechanisms 
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ABSTRACT 

The composition of a diet largely affects the motility and secretory activities of the gastrointestinal tract. The aim 

of this study was to determine the effect of Justicia carnea (JC) leaf extract on percentage intestinal transit in high-

fat diet fed wistar rats. The study involved a total of twenty-five wistar rats separated into five groups of five rats 

each. Group 1 served as control while groups 2 to 5 were fed with high-fat diet (HFD) throughout the period of the 

experiment. Group 2 remained untreated, Groups 3, 4 and 5 received respectively 200mg/kg, 500mg/kg and 

1000mg/kg of JC extract. The animals were fed with the extract for twenty-eight days and thereafter intestinal 

transit was measured using standard protocols. Results showed that HFD caused significant reduction in intestinal 

transit. However, all the concentrations of JC significantly improved intestinal motility in a dose-dependent fashion 

such that the lowest dose had better outcome than the higher doses (i.e. 200mg/kg>500mg/kg>1000mg/kg). 

Conclusively, the present study suggests that moderate consumption of JC could improve intestinal transit and thus 

ameliorate the delayed intestinal motility associated with HFD. Our findings provide a reference for the use of 

Justicia carnea in management of constipation-associated medical disorders. 

 

KEYWORDS: Justicia carnea, high-fat diet, intestinal transit delayed gut motility. 

 

*Corresponding Author: Dr. Onyebuchi Obia 

Department of Human Physiology, Faculty of Basic Medical Sciences, College of Medical Sciences, Rivers State University, 

Nkpolu-Oroworukwo, Port Harcourt, Nigeria.   

http://www.ejpmr.com/


www.ejpmr.com      │      Vol 11, Issue 12, 2024.       │      ISO 9001:2015 Certified Journal       │ 

Obia et al.                                                                 European Journal of Pharmaceutical and Medical Research 

51 

resulting in obesity.
[18,19,20]

 Upper intestinal transit 

consists of gastric emptying and small intestinal motility. 

These play primary role in satiety, appetite regulation, 

glycaemic control and intestine hormone signalling.
[21,22]

 

Gastroparesis, constipation, irritable bowel syndrome, 

and functional dyspepsia are associated with alterations 

in gastrointestinal transit of food, chyme, and residue. 

Assessment of regional (e.g., gastric, small intestinal, or 

colonic) transit or whole intestinal transit time may be 

useful in the diagnosis and management of these 

disorders.
[23] 

 

The use of medicinal plants for the treatment of induced 

fat disturbances remains greatly unexplored and might be 

a strategic key in the development of effective drugs safe 

for human consumption. Extracts of plants which are 

defined as raw or refined products gotten from parts of 

plants (such as tubers, stems, roots, leaves, flowers, 

buds) are used frequently in the management of 

diseases.
[24]

 The plant, Justicia carnea is endowed with 

many beneficial effects as it has often been described as 

a ‘wonder’ plant.
[25] 

 

The aim of this research is to evaluate the effect of the 

hydro-methanolic leaf extract of Justicia carnea on 

intestinal transit in high-fat diet fed wistar rats. 

 

MATERIALS AND METHODS 

The study involved 25 male wistar rats weighing 200 to 

240g and separated into five groups of five rats each. 

Ethical approval was obtained from the university of Port 

Harcourt Ethics committee 

(UPH/CEREMAD/REC/MM82/030). The leaves of 

Justicia carnea used in this study were identified and 

authenticated in the Plant Science and Biotechnology 

department, University of Port Harcourt. Thereafter the 

leaves were processed to prepare the extract used for the 

study. High-fat diet was used to induce delayed motility 

in groups 2 to 5. The groups include. 

 

Group 1 served as control (Normal animal feed and 

water). 

Group 2 (High fat diet and water) 

Group 3 (High fat diet + 200mg/kg of body weight of 

extract) 

Group 4 (High fat diet + 500mg/kg body weight of 

extract) 

Group 5 (High fat diet + 1000mg /kg body weight of 

extract). 

 

The animals were fed with the extract for 28 days and 

thereafter intestinal transit was measured using standard 

protocols. Intestinal motility was determined according 

to the method adopted by Charles et al., 2024
[26]

 on the 

28
th

 day as follows; For each experimental group, the 

extract was administered together with a mixture of 

Evans blue dye and Arabic gum and allowed for one 

hour. Each animal was thereafter, anesthetized and the 

intestines dissected out. The total length of the intestine 

as well as the distance travelled by the test meal from the 

pyloric sphincter was measured and recorded. Intestinal 

transit in one hour was expressed as the percentage of the 

distance travelled by the test meal to the total length of 

the intestine. 

 

Statistical package for social sciences (SPSS) version 

22.0 was used for data analysis. Results were presented 

in a graph. Variables were expressed as percentages. 

Statistical difference was determined using analysis of 

variance (ANOVA) and at p < 0.05. 

 

RESULTS AND DISCUSSION 

 
Fig. 1: Effect of Justicia carnea leaf extract on percentage intestinal transit (in one hour) of rats fed with high-fat 

diet. 
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Results showed that High-fat diet (HFD) induced 

delayed intestinal motility in the experimental groups. As 

shown in Fig. 1, there was significant reduction in the 

percentage intestinal transit in all the groups that 

received HFD compared to their control. Our findings 

agree with other studies which demonstrated reduced 

intestinal motility following administration of high fat 

diet.
[27,28,29]

 Studies suggest that HFD can cause increased 

stimulation of cholecystokinin (CCK) release.
[30,31,32]

 

CCK is involved in the physiologic regulation of gastric 

emptying and gastric motility
[33,34] 

and mediates 

inhibition of food intake. In HFD-induced obesity, there 

is reduced number of enterochromaffin cells resulting in 

less availability of serotonin in the colon
[35,36,37]

 and thus 

reduced motility which is partly responsible for the 

constipation often associated with consumption of HFD. 

 

In the present study, different concentrations (200mg/kg, 

500mg/kg and 1000mg/kg) of the leaf extract of Justicia 

carnea (JC) were respectively added to HFD feeding in 

wistar rats. All the concentrations given (as in groups 3, 

4 and 5) caused significant increase in the percentage 

intestinal transit compared to group 2 (high-fat diet only 

group).  A dose-dependent pattern is noted in the JC 

effect on intestinal transit such that the animals fed with 

the lowest dose had better outcome than the higher doses 

(i.e. 200mg/kg > 500mg/kg > 1000mg/kg) suggesting a 

possible laxative effect at low doses. Therefore, 

moderate consumption of JC would improve the 

intestinal transit and thus ameliorate the delayed 

intestinal motility associated with HFD. This effect of JC 

on intestinal transit is beneficial in the management of 

constipation-related medical conditions. The mechanism 

by which JC improves intestinal transit has not been well 

studied. However, the plant is endowed with numerous 

phytochemical components.
[38,39]

 The alkaloids and 

flavonoids components of the extract may stimulate 

intestinal motility by influencing the electrical activity of 

intestinal smooth muscles.
[40,41] 

 

Conclusively, the results from the present study suggest 

that moderate consumption of JC could improve 

intestinal motility in HFD fed wistar rats. Our findings 

provide a reference for the use of Justicia carnea in 

management of constipation-associated medical 

disorders. 

 

REFERENCES 

1. Dhibi, M., Brahmi, F., Mnari, A., Houas, Z., 

Chargui, I., Bchir, L., Gazzah, N., Alsaif, M. A., & 

Hammami, M. (2011). The intake of high fat diet 

with different trans fatty acid levels differentially 

induces oxidative stress and non-alcoholic fatty liver 

disease (NAFLD) in rats. Nutrition & metabolism, 

8(1): 65. 

2. Pribic, T., Hernandez, L., Nieto, A., Malagelada, C., 

Accarino, A., & Azpiroz, F. (2018). Effects of meal 

palatability on postprandial sensations. 

Neurogastroenterology and motility, 30(2): 

10.1111/nmo.13248. 

3. Livovsky, D. M., Pribic, T., & Azpiroz, F. (2020). 

Food, Eating, and the Gastrointestinal Tract. 

Nutrients, 12(4): 986. 

4. Nimmo W. S. (1976). Drugs, diseases and altered 

gastric emptying. Clinical pharmacokinetics, 1(3): 

189–203. 

5. Kimura, T., & Higaki, K. (2002). Gastrointestinal 

transit and drug absorption. Biological & 

pharmaceutical bulletin, 25(2): 149–164. 

6. Murakami T. (2017). Absorption sites of orally 

administered drugs in the small intestine. Expert 

opinion on drug discovery, 12(12): 1219–1232. 

7. Marathe, P. H., Wen, Y., Norton, J., Greene, D. S., 

Barbhaiya, R. H., & Wilding, I. R. (2000). Effect of 

altered gastric emptying and gastrointestinal motility 

on metformin absorption. British journal of clinical 

pharmacology, 50(4): 325–332. 

8. Fernández-Quintela, A., Churruca, I., & Portillo, M. 

P. (2007). The role of dietary fat in adipose tissue 

metabolism. Public health nutrition, 10(10A):    

1126–1131. 

9. Malagelada, J. R., Robertson, J. S., Brown, M. L., 

Remington, M., Duenes, J. A., Thomforde, G. M., & 

Carryer, P. W. (1984). Intestinal transit of solid and 

liquid components of a meal in health. 

Gastroenterology, 87(6): 1255–1263. 

10. Lin, H. C., Prather, C., Fisher, R. S., Meyer, J. H., 

Summers, R. W., Pimentel, M., mccallum, R. W., 

Akkermans, L. M., Loening-Baucke, V., & AMS 

Task Force Committee on Gastrointestinal Transit 

(2005). Measurement of gastrointestinal transit. 

Digestive diseases and sciences, 50(6): 989–1004. 

11. Szarka, L. A., & Camilleri, M. (2012). Methods for 

the assessment of small-bowel and colonic transit. 

Seminars in nuclear medicine, 42(2): 113–123. 

12. Sangnes, D. A., Lundervold, K., Bekkelund, M., von 

Volkmann, H. L., Berentsen, B., Gilja, O. H., 

Dimcevski, G., & Søfteland, E. (2021). 

Gastrointestinal transit and contractility in diabetic 

constipation: A wireless motility capsule study on 

diabetes patients and healthy controls. United 

European gastroenterology journal, 9(10):              

1168–1177. 

13. Bouchoucha, M., Devroede, G., Arhan, P., Strom, 

B., Weber, J., Cugnenc, P. H., Denis, P., & Barbier, 

J. P. (1992). What is the meaning of colorectal 

transit time measurement? Diseases of the colon and 

rectum, 35(8): 773–782. 

14. Harvey, S., Matthai, S., & King, D. A. (2023). How 

to use the Bristol Stool Chart in childhood 

constipation. Archives of disease in childhood. 

Education and practice edition, 108(5): 335–339. 

15. Lewis, S. J., & Heaton, K. W. (1997). Stool form 

scale as a useful guide to intestinal transit time. 

Scandinavian journal of gastroenterology, 32(9): 

920–924. 

16. Saad, R. J., Rao, S. S., Koch, K. L., Kuo, B., 

Parkman, H. P., mccallum, R. W., Sitrin, M. D., 

Wilding, G. E., Semler, J. R., & Chey, W. D. (2010). 

Do stool form and frequency correlate with whole-



www.ejpmr.com      │      Vol 11, Issue 12, 2024.       │      ISO 9001:2015 Certified Journal       │ 

Obia et al.                                                                 European Journal of Pharmaceutical and Medical Research 

53 

gut and colonic transit? Results from a multicenter 

study in constipated individuals and healthy 

controls. The American journal of gastroenterology, 

105(2): 403–411. 

17. Russo, M., Martinelli, M., Sciorio, E., Botta, C., 

Miele, E., Vallone, G., & Staiano, A. (2013). Stool 

consistency, but not frequency, correlates with total 

gastrointestinal transit time in children. The Journal 

of pediatrics, 162(6): 1188–1192. 

18. Blundell, J. E., & Stubbs, R. J. (1999). High and low 

carbohydrate and fat intakes: limits imposed by 

appetite and palatability and their implications for 

energy balance. European journal of clinical 

nutrition, 53 Suppl 1: S148–S165. 

19. Li, J., Wu, H., Liu, Y., & Yang, L. (2020). High fat 

diet induced obesity model using four strains of 

mice: Kunming, C57BL/6, BALB/c and ICR. 

Experimental animals, 69(3): 326–335. 

20. Türkoğlu, M., Baran, A., Sulukan, E., 

Ghosigharehagaji, A., Yildirim, S., Ceyhun, H. A., 

Bolat, İ., Arslan, M., & Ceyhun, S. B. (2022). The 

potential effect mechanism of high-fat and high-

carbohydrate diet-induced obesity on anxiety and 

offspring of zebrafish. Eating and weight disorders: 

EWD, 27(1): 163–177. 

21. Chaikomin, R., Rayner, C. K., Jones, K. L., & 

Horowitz, M. (2006). Upper gastrointestinal 

function and glycemic control in diabetes mellitus. 

World journal of gastroenterology, 12(35):           

5611–5621. 

22. Cummings, D. E., & Overduin, J. (2007). 

Gastrointestinal regulation of food intake. The 

Journal of clinical investigation, 117(1): 13–23. 

23. Rao, A.S., Wong, B.S., Camilleri, M., Odunsi–

Shiyanbade, S.T., mckinzie, S., Ryks, M., Burton, 

D, Carlson, P., Lamsam, J., Singh, R., & 

Zinsmeister, A.R. (2010). Chenodeoxycholate in 

females with irritable bowel syndrome-constipation: 

A pharmacodynamic and pharmacogenetic analysis, 

Gastroenterology, 139(5): 1549-1558. 

24. Boqué N, Campión J, Iglesia R, Garza AL, Milagro 

FI, San Román B, Banuelos OJ, Martanez A (2012). 

Screening of polyphenolic plant extracts for anti-

obesity properties in Wistar rats. Journal of Science 

and Food Agriculture, 93: 1226-1232. 

25. Orjiakor, C.A., Uroko, R.I., Njoku, O. U., & 

Ezeanyika, L.U.S. (2019). Nutritive properties of 

aqueous extract Justicia carnea leaves and its effects 

on haematological and some biochemical indices of 

anaemia induced male Wistar albino rats. 

Biomedical Research, 30(4): 645-654. 

26. Charles, C., Obia, O., Emmanuel, F.D., Ogba, A., & 

Ojeka, S.O. (2024). Effects of Red, Green and Black 

Pepper on intestinal motility and post-prandial 

bicarbonate concentrations in guinea pigs. East 

African Journal of Nutrition and Food Sciences, 

6(4): 125-129. 

27. Mushref, M. A., & Srinivasan, S. (2013). Effect of 

high fat-diet and obesity on gastrointestinal motility. 

Annals of translational medicine, 1(2): 14. 

28. Fu, X. Y., Li, Z., Zhang, N., Yu, H. T., Wang, S. R., 

& Liu, J. R. (2014). Effects of gastrointestinal 

motility on obesity. Nutrition & metabolism, 11(1): 

3. 

29. Anitha, M., Reichardt, F., Tabatabavakili, S., 

Nezami, B. G., Chassaing, B., Mwangi, S., Vijay-

Kumar, M., Gewirtz, A., & Srinivasan, S. (2016). 

Intestinal dysbiosis contributes to the delayed 

gastrointestinal transit in high-fat diet fed mice. 

Cellular and molecular gastroenterology and 

hepatology, 2(3): 328–339. 

30. Spannagel, A. W., Nakano, I., Tawil, T., Chey, W. 

Y., Liddle, R. A., & Green, G. M. (1996). 

Adaptation to fat markedly increases pancreatic 

secretory response to intraduodenal fat in rats. The 

American journal of physiology, 270(1 Pt 1):    

G128–G135. 

31. Boyd, K. A., O'Donovan, D. G., Doran, S., Wishart, 

J., Chapman, I. M., Horowitz, M., & Feinle, C. 

(2003). High-fat diet effects on gut motility, 

hormone, and appetite responses to duodenal lipid in 

healthy men. American journal of physiology. 

Gastrointestinal and liver physiology, 284(2): 

G188–G196. 

32. Lo, C. M., King, A., Samuelson, L. C., Kindel, T. 

L., Rider, T., Jandacek, R. J., Raybould, H. E., 

Woods, S. C., & Tso, P. (2010). Cholecystokinin 

knockout mice are resistant to high-fat diet-induced 

obesity. Gastroenterology, 138(5): 1997–2005. 

33. Beglinger C. (1994). Effect of cholecystokinin on 

gastric motility in humans. Annals of the New York 

Academy of Sciences, 713: 219–225. 

34. Yokota, N., Takemi, S., & Sakata, I. (2023). Effect 

of cholecystokinin on small intestinal motility in 

suncus murinus. General and comparative 

endocrinology, 342: 114352. 

35. Bertrand, R. L., Senadheera, S., Tanoto, A., Tan, K. 

L., Howitt, L., Chen, H., Murphy, T. V., Sandow, S. 

L., Liu, L., & Bertrand, P. P. (2012). Serotonin 

availability in rat colon is reduced during a Western 

diet model of obesity. American journal of 

physiology. Gastrointestinal and liver physiology, 

303(3): G424–G434. 

36. Watanabe H, Nakano T, Saito R, Akasaka D, Saito 

K, Ogasawara H, et al. (2016) Serotonin Improves 

High Fat Diet Induced Obesity in Mice. Plos ONE, 

11(1): e0147143. 

37. Bruta, K., Vanshika, Bhasin, K., & Bhawana 

(2021). The role of serotonin and diet in the 

prevalence of irritable bowel syndrome: a systematic 

review. Translational medicine communication, 6: 

1-9. 

38. Ajuru, M., Kpekot, A.K., Omubo, J., & Morrison, I. 

(2021). Comparative study of proximate and 

phytochemical analysis of the roots of Justicia 

carnea Lindi. And Justicia carnea secunda vahl. 

Nigerian Annals of Pure and Applied Sciences, 4(1): 

28-34. 

39. Arthur N. C., marygisel N. U., Obia O., Ogadinma 

N. I. (2022). GC-MS Analyzed Phytochemicals and 



www.ejpmr.com      │      Vol 11, Issue 12, 2024.       │      ISO 9001:2015 Certified Journal       │ 

Obia et al.                                                                 European Journal of Pharmaceutical and Medical Research 

54 

Justicia Carnea Remediation of Cadmium- Induced 

Oxidative stress, Hyperglycemia and 

Hyperlipidaemia in male wistar rats. Himalayan 

journal of Applied Medical Sciences and Research, 

3(1): 88-95. 

40. Pei, R., Liu, X., & Bolling, B. (2020). Flavonoids 

and gut health. Current opinion in biotechnology, 

61: 153–159. 

41. Zhang, F., Yang, P., He, Q., Dong, X., & Zhang, S. 

(2020). Is gastrointestinal motility related to 

alkaloids of Charred Semen Arecae? Journal of 

ethnopharmacology, 257: 112825. 


