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ABSTRACT 
 

Commonly known as “zobo”, Hibiscus sabdariffa has been used in different parts of the world for 
medicinal and nutritional purposes. This work studied its activity on the liver in its course of daily 
usage as a refreshing social drink. The methanol extract of the dried plant’s petals was prepared 
by a 96 hours cold maceration; following which an acute toxicity testing was found to be safe (LD50 

> 5000 mg/kg). The extract was evaporated with Soxhlet evaporator. It was later reconstituted and 
orally administered at graded doses (20, 40, 80 and 160 mg/kg) via orogastric cannula to 30 albino 
rats (180-200 g; n = 6), with one group serving as control. This administration occurred after 
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ethanol was locally used to induce hepatotoxicity in rats. After six weeks of drug administration, the 
rats were sacrificed by cervical dislocation and blood samples were collected for assays. The 
results showed a significant dose-dependent decrease in serum alanine aminotransferase, 
aspartate aminotransferase and Bilirubin at a dose 160 mg/kg. Thus, it is suggested that the use of 
extracts of Hibiscus sabdariffa for a long period of time should be encouraged. 
 

 
Keywords: Liver; hepatoprotective; hepatotoxicity; Hibiscus sabdariffa; methanolic extract. 
 

1. INTRODUCTION  
 

One of the most important organs in the human 
body, the Liver helps in the maintenance of 
normal body functions, homeostatic control of 
metabolites, as well as detoxification of harmful 
substance. To this point, its hepatoprotective 
effects, as well as its extent of protection from 
toxic agents that may damage it are essential [1]. 
Being a center for alcohol metabolism, several 
studies have implicated alcohol for the elevation 
of liver enzymes, resulting in deleterious 
damage(s) to the hepatic parenchyma cells [2]. 
 

Hepatotoxicity can also be caused by a variety of 
toxic agents like chemicals, severe septicemia, 
as well as drugs. Also implicated are deficiencies 
in specific food factors such as cystine, 
tocopherol, thiamine and selenium [2,3,4]. The 
use of medicinal herbs for curing diseases has 
been well documented. According to the world 
health organization (WHO), 80% of the world’s 
population use plant-based remedies as their 
primary form of health care [5]. 
 

Hibiscus Sabdariffais, an example of such herbs 
is a shrub belonging to the Malvaceae family. It is 
called “roselle” in English and “zobo” in Nigeria. 
In recent times, several studies have been 
carried out on the plant to ascertain its 
antihypertensive [5,6], anticancer [7], antioxidant 
[8], and antihyperlipidemic [9] effects on the 
human body. This study aimed at determining 
the hepatoprotective effect of the methanolic 
extract of Hibiscus Sabdariffa, using Wistar rats 
as experimental model. 

 
2. METHODOLOGY 
 
2.1 Plant Sample Collection and 

Identification 
 
Fresh plants of Hibiscus sabdariffa used in this 
study were gotten from the metropolitan market 
in Kaduna, Nigeria. The calyces were identified 
and authenticated by taxonomists in the Bio-
resources Development and Conservation 
Program center, Nsuka. 

2.2 Preparation of Plant Extract 
 

The floral parts of Hibiscus sabdariffa were sun-
dried for two weeks, and pulverized to fine 
powder using a mortar and pestle. One (1) kg of 
the powder was then macerated with 300 ml of 
methanol (Analytical grade from BDCP) for 48 
hours at room temperature. The solutions 
obtained were separately sieved using a sieve 
net of 150 µ pore size filter paper. Extraction was 
done with a Soxhlet apparatus, and the extract 
obtained was evaporated to dryness using rotary 
evaporator (Buchi R-210). The dried extract 
obtained was dissolved in distilled water and 
administered to the animals. 
 

2.3 Phytochemical Analysis 
 

The standard methods of Trease and Evans 
(1989) were used in the analysis of the 
phytochemical components of the floral parts of 
Hibiscus sabdariffa. The constituents analyzed 
were alkaloids, saponins, tannins, 
anthraquinones, cardiac glycoside, steroids and 
flavonoids. 
 

2.4 Acute Toxicity Studies (LD50) 
 
The acute toxicity test was carried out according 
to the method described by Lorke [10]. 
 

2.5 Ethical Approval 
 
Prior to investigation, ethical clearance was 
obtained from the Research and Ethics 
committee of the college of Health Sciences, 
University of Nigeria, Enugu campus, Enugu 
State, Nigeria. Global best practices were strictly 
adhered followed while sacrificing animals for the 
study.  
 

2.6 Experimental Animals 
 

A total of thirty-six (36) male rats were used for 
the study, amongst which six were randomly 
selected for the determination of the lethal dose 
(LD50) of Hibiscus sabdariffa. These animals 
were obtained from the animal house of the 
Department of Pharmacology & Toxicology, 



 

Faculty of Pharmaceutical Sciences, University 
of Nigeria and housed in metallic cages with 
access to water ad libitum. The decision to use 
36 animals for this study was guided by a key 
principle that governs the ethical use of animals 
in research, testing and teaching. This principle 
is that, no animal life is wasted. The number of 
animals used in each project must be the 
minimum necessary to obtain valid an
meaningful results (National Research Council, 
1996). More so, from the research advisory guide 
on animal experiments, “25 is the least forgiving 
number that guarantees the largest possible 
sample size” [11]. 

 

2.7 Animal Grouping and Administration 
of Extract 

 

Thirty male rats (180-200 g) were divided into 5 
groups (n=6). All animals received 20% ethanol 
orally every day, using orogastric cannula for a 
period of six weeks. Group I animals (Control) 
were administered with 20% ethanol and distilled 
water Groups II-V Received 20, 40, 80 and 
160mg/kg of the extract respectively.  After six 
weeks treatment period, the animals were fasted 
overnight and sacrificed by cervical dislocation. 
Laparotomy was then conducted to access the 
internal organs. Blood sample was collected by 
cardiac puncture and centrifuged to obtain for 
serum ALT, AST and Total bilirubin levels.
 

2.8 Analysis of Sample 
 

Alanine aminotransferase (ALT) and Aspartate 
aminotransferase (AST) activities were carried 
 

Fig. 1. Showing Effect of methanolic extract of 

Values are expressed as Mean ± Standard Error of Mean (SEM), n=6.  (a) Significant increase when compared 
with Post values.  (b) Significant decrease when 
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Alanine aminotransferase (ALT) and Aspartate 
aminotransferase (AST) activities were carried 

out according to the enzymatic 
described by Reitman and Frankel 
Aspartate amino transferase (AST) activity was 
determined according to the enzymatic methods 
described by Karmen et al. [13]
bilirubin level was determined according to the 
method described by Walters and Gerarde 
[14].  
 

2.9 Statistical Analysis 
 
Data obtained were expressed as Mean ± 
Standard Error of Mean (SEM). Statistical 
analysis was performed by one way analysis of 
variance (ANOVA) using the SPSS software 
(version 21). 
 
P-value of less than 0.05 (p < 0.05) was 
considered statistically significant. 
 

3. RESULTS AND DISCUSSION
 

3.1 Results 
 
See Figs. 1-3 (below) for graphical representa
tion of obtained results in this study.

 
3.2 Discussion 
 

The liver is the major organ of xenobiotic 
metabolism and is prone to xenobiotic injuries
[15,16]. Various mechanisms of hepatotoxicity 
have been proposed, and its relevance in clinical 
research has been reported by researchers
[18,19].  

 

Showing Effect of methanolic extract of Hibiscus sabdariffa on serum Alanine 
aminotransferase (ALT)  

Values are expressed as Mean ± Standard Error of Mean (SEM), n=6.  (a) Significant increase when compared 
with Post values.  (b) Significant decrease when compared with Pre values 
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Fig. 3. Showing Effect of methanolic extract of Hibiscus sabdariffa on serum Total bilirubin 
Values are expressed as Mean ± Standard Error of the Mean (SEM), n=6.  (a) Significant increase when 

compared with Pre values.  (b) Significant decrease when compared 
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Showing Effect of methanolic extract of Hibiscus sabdariffa on serum Aspartate 

aminotransferase (AST)  
Values are expressed as Mean ± Standard Error of the Mean (SEM), n=6.  (a) Significant increase when 

Pre values.  (b) Significant decrease when compared with Pre values

 
Showing Effect of methanolic extract of Hibiscus sabdariffa on serum Total bilirubin 

Values are expressed as Mean ± Standard Error of the Mean (SEM), n=6.  (a) Significant increase when 
compared with Pre values.  (b) Significant decrease when compared  
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attributed to the major phytochemicals present in 
the plant which have also been reported by 
various authors [20-24]. 
 
The mechanism of this action is not fully 
understood. However, it could be suggested that 
the phytochemicals in the extract reduced the 
lipid peroxidation induced by ethanol by acting 
synergistically to sequester the free filterable 
platinum. Hence, making it less available for 
cellular damage. Also, from the results, the 
bioactivity of the extract is dose dependent. 
Hibiscus sabdariffa is a rich source of vitamin C 
[25]; hence the reduction in the liver damages 
may be ascribed partly to this natural antioxidant 
and free radical scavenging activities of Hibiscus 
sabdariffa, which also functions in the conversion 
of a tocopheroxy radical to α-tocopherol [26]. 
This is in line with previous findings of Zhou et al. 
2006 Also, comparison between the levels of the 
enzymes showed Hibiscus Sabdariffa extract 
activity to be more pronounced in ALT than in 
AST and bilirubin. Thus, in the management of 
liver disease, Hibiscus Sabdariffa extract may 
probably be effective in those that are 
characterized by the elevation of ALT. 
 
Increase in the levels of liver enzymes ALT, AST, 
and Bilirubin are actually considered to be most 
relevant indicators of hepatic injury [3]. The 
levels of these enzymes can be used to detect 
the presence of liver disease, distinguish among 
different types of liver disorders, gauge the 
extent of known liver damage, and follow the 
response to treatment [27]. The protective effect 
of aqueous extract of Hibiscus Sabdarriffa on 
paracetamol induced hepatotoxicity in rats has 
also been reported [6]. Significant reduction in 
lipid peroxidation in carbon tetrachloride induced 
liver damage has been reported with Hibiscus 
Sabdarriffa extract [27]. However, prolonged 
usage of Hibiscus Sabdarriffa extract could 
cause kidney injury as observed in one study [6]. 
Medicinal plants are widely used by the 
populations of underdeveloped countries as 
alternative therapy [6]. In Africa, hundreds of 
plants are used traditionally for the management 
and/or for enhancing the liver function, with only 
a few of such African medicinal plants haven to 
receive scientific scrutiny [6].  
 
Hibiscus sabdariffa extract is characterized by a 
very low degree of toxicity. The acute toxicity 
LD50 of Hibiscus sabdariffa extract in rats was 
found to be above 5000 mg/kg according to the 
method of [11].  
 

4. CONCLUSION 
 
Elevated levels of liver enzymes (ALT and AST) 
and reduced Bilirubin levels are observed in 
ethanol induces hepatotoxicity in experimental 
rats. Hibiscus Sabdariffa ameliorated the 
toxicities induced by ethanol probably due to the 
presence of the phytochemicals flavonoids and 
tannins which have been shown to have potent 
polyphenolic antioxidant property. The effect of 
Hibiscus sabdariffa on the liver is dose 
dependent and more effective at 160 mg/kg. 
 
5. PROSPECT FOR FURTHER STUDIES 
 
Further work should be done to qualitatively 
determine the active principles responsible for 
the action of Hibiscus Sabdariffa. Also the 
molecular studies should be carried out to further 
determine the mechanism of action of Hibiscus 
Sabdariffa. Furthermore, Hibiscus Sabdariffa 
should be taking for protection of liver, when 
there is no immediate access to any health 
professional. 
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