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Abstract 
There is a gradual shift from the traditional high residue, unprocessed or minimally processed ‘African’ diet to 

low residue highly processed diets which appear usually delicious and attractive. High-fat diet alters lipid 

metabolism thereby predisposing to cardio-metabolic disorders including hypertension, fatty liver disease, 

hyperlipidaemia and atherosclerosis. The present study investigated the effect of Justicia carnea (JC) leaf 

extract on the liver enzymes 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 leaf extract. The animals were fed with the 

extract for twenty-eight days and thereafter blood samples were collected for assessment of the liver enzymes 

using standard methods. Results showed that HFD did not cause any significant effect on the liver enzymes 

compared to control. Oral administration of 200mg/kg and 500mg/kg of JC extract caused significant increase 

in alkaline phosphatase (ALP) but no significant change in alanine aminotransferase (ALT), aspartate 

aminotransferase (AST) and gamma-glutamyl transferase (GGT). However, consumption of 1000mg/kg of JC 

leaf extract significantly reduced the plasma levels of ALT but no significant changes in AST, ALP and GGT. 

This signifies a potential hepato-protective property of the extract, probably resulting from antioxidant and 

increased plasma lipid lowering effects reported in other studies. Conclusively, the present study suggests that 

JC leaf extract possesses possible hepato-protective potential when administered at higher concentrations in 

wistar rats. 
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I. Introduction 
In many cities, there is a gradual shift from the traditional high residue, unprocessed or minimally 

processed African diet to low residue highly processed diets (1). The highly processed flour or butter-based 

foods appear very delicious and attractive, hence its increased demand. A high-fat diet is one in which at least 

35% of the caloric intake is derived from fats (2). Consumption of these high-fat diets (especially without 

commensurate increase in physical activity) has been well associated with rising prevalence of obesity and its 

complications even in animal models (1, 3, 4, 5). High-fat diet alters lipid metabolism thereby predisposing to 

cardiometabolic disorders including hypertension, fatty liver disease, hyperlipidaemia and atherosclerosis (6, 7, 

8, 9, 10, 11). Some studies suggest that consumption of high-fat diet (HFD) triggers metabolic reactions in the 

mitochondria and endoplasmic reticulum leading to lipogenesis, inflammation and oxidative stress (12). This 

mechanism accelerates the development of non-alcoholic fatty liver disease (13). Previous studies have 

examined several modalities to ameliorate the effect of high fat diet including lifestyle modifications and use of 

plant products in human and animal experiments (14, 15, 16, 17; 18). Previous studies using animal models 

have proven some of the nutritional and therapeutic benefits of Justicia carnea including; lipid lowering effect 

(18), enhanced intestinal transit (19), hematinic property (20, 21) and antioxidant potential (22). The present 

study would investigate the effect of Justicia carnea leaf extract on the liver enzymes of high-fat diet fed wistar 

rats. 

A significant increase in the levels of the transaminases [(alanine aminotransferase (ALT) and 

aspartate aminotransferase (AST)] characterizes the most typical abnormality in the liver function tests. 

Elevated level of these liver enzymes in plasma is commonly associated with hepatocellular liver injury, 

characterized by inflammation of the liver cells as well as damage to the liver cells themselves (23) as they tend 
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to leak into the circulation when the liver is damaged. ALT is a more specific indicator of liver inflammation 

than AST, which may be elevated in conditions affecting other organs. 

 

II. Materials And Methods 
The present study was conducted at the animal house of the department of Human Physiology, faculty 

of Basic Medical Sciences, University of Port Harcourt, Nigeria. Ethical approval was obtained from the 

university of Port Harcourt Research Ethics Committee with approval number; UPH/ CEREMAD/ REC/ 

MM82/030. The leaves of Justicia carnea used in this study were bought from an open market and identified in 

the Plant Science and Biotechnology department, University of Port Harcourt. Thereafter the leaves were 

processed to prepare the extract used for the study. A total of twenty-five male wistar rats were used for the 

research and allowed access to feed and water ad libitum. These were separated into five groups of five rats 

each; Group 1 (which served as control and received normal animal chows and distilled water), Group 2 

(received High fat diet and water), Group 3 (received High fat diet + 200mg/kg of body weight of the extract), 

Group 4 (received High fat diet + 500mg/kg body weight of the extract) while Group 5 (received High fat diet + 

1000mg/kg body weight of the extract). The daily dose of the extract was respectively administered orally to the 

animals for 28 days. Thereafter, each animal was anesthetized and blood samples collected to measure the liver 

enzymes; ALT, AST, alkaline phosphatase (ALP) and gamma-glutamyl transferase (GGT) using standard 

methods. 

Statistical package for social sciences (SPSS) version 22.0 was used for data analysis. Results were 

presented in tables. Continuous variables were expressed as mean ± Standard error of mean (SEM). Statistical 

difference was determined using analysis of variance (ANOVA) and at p < 0.05. 

 

III. Results And Discussion 
Table 1: Effect of Justicia carnea leaf extract on liver enzymes 

Group ALT (IU/l) AST (IU/l) ALP (IU/l) GGT (IU/l) 

Control 6.48 ± 0.26 21.60 ± 1.12 37.40 ± 0.75 9.92 ± 0.93 

HFD only 5.38 ± 0.88 19.20 ± 1.86 43.00 ± 2.03 9.93 ± 0.43 

HFD + 200mg/kg of extract 5.42 ± 0.32 18.80 ± 1.24 62.60 ± 2.48*# 9.08 ± 0.96 

HFD + 500mg/kg of extract 5.88 ± 0.29 19.20 ± 2.40 57.40 ± 2.62*# 9.38 ± 0.91 

HFD + 1000mg/kg of extract 4.78 ± 0.38* 19.40 ± 1.69 44.20 ± 3.60 8.78 ± 0.82 

* Significantly different compared to control, 

# Significantly different compared to HFD only 

 

In some studies, administration of HFD has been used to induce non-alcoholic fatty liver disease 

(NAFLD) in animal models (9, 24, 25). Results of the present study showed that HFD did not cause any 

significant change in the concentrations of liver enzymes (ALT, AST, ALP and GGT) in wistar rats. This is 

probably because other studies suggest that over 50% of cases of NAFLD may have normal levels of AST and 

ALT (26). However, in another study involving high fat fructose diet, significant alterations of the liver 

oxidative enzymes were noted (27). In our study, daily oral administration of 200mg/kg and 500mg/kg of 

Justicia carnea (JC) leaf extract for 28 days had no significant effect on the ALT, AST and GGT concentrations 

compared to both the control and the HFD only groups as shown in the table above. However, these lower doses 

(200mg/kg and 500mg/kg) caused significant increases in the ALP concentrations compared to both the control 

and the HFD only groups. Although elevated serum ALP levels are often reported in liver and bone diseases, it 

can also result from other sites such as intestines and placenta and may occur without any underlying disease 

(28, 29, 30). 

ALT is an enzyme found predominantly in the liver and indicates liver cell injury (31). A reduction in 

the levels of ALT from previously high levels could signify recovery of initially injured hepatocytes (32). Daily 

administration of 1000mg/kg of the JC leaf extract caused a significant reduction in ALT levels but no 

significant effects on the AST, ALP and GGT levels compared to the control group. JC leaf extract has been 

reported to contain flavonoids (33, 34) which are antioxidants (35). Studies have shown that antioxidants 

possess hepato-protective properties (36, 37). Also other studies showed that JC leaf extract increased intestinal 

motility and faecal lipid excretion (18, 19). These reported effects of JC thus, reduce the deleterious effects of 

high fat diet on the liver. This probably explains reduction in the ALT levels following consumption of 

1000mg/kg of JC leaf extract. The result of the present study suggests that the hepato-protective potentials of JC 

on high-fat diet fed wistar rats are observed when consumed in high doses. Conclusively, JC leaf extract 

possesses hepato-protective potentials at higher doses probably due to its antioxidant potentials. 
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