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ABSTRACT 
 
The effect of aqueous extract of Hibiscus sabdariffa L. on the weight and the activity of superoxide 
dismutase (SOD) and malondialdehyde (MDA) in the brain of Rattus norvegicus was studied in this 
research. The results from this study revealed that the consumption of zobo drink ad libitum increased the 
weight of the treated animals so much (223.00 ± 8.30*) when compared with that of the control (176.00 ± 
3.76) at P < 0.05. The result of this study also revealed that the consumption of zobo drink ad libitum 
increased the enzyme activity of the enzyme superoxide dismutase (SOD) of the treated rats (8.78 ± 0.15) 
when compared with that of the control (6.83 ± 0.88) at P < 0.05. This was not the same for 
malondialdehyde (MDA) as the treated had a reduced enzyme activity (3.90 ± 0.34) when compared with 
that of the control (4.51 ± 0.25) at P > 0.05. The result from this study has shown that zobo drink, if taken in 
adequate manner serve as an antioxidant which reduces the activity of oxidants within the cells of the brain 
of the treated rats thus, the consumption of zobo drink ad libitum reduced oxidation reaction in the brain 
cells which is good for health. 
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INTRODUCTION 
 
Hibiscus sabdariffa Linn. is a plant which is also called 
Roselle and it is a shrub which belongs to the Malvaceae 
family. This plant is widely grown and used as port herb 
or soup in the northern part of Nigeria. The plant is also 
grown in Asia, Indian, Brazil and the Phillipines (Dahiru et 
al., 2003). 

H. sabdariffa L. is a medicinal plant that is being used 
for the treatment of hypertension because it has been 
discovered that it lowers high blood pressure while its 
leaves and fruits have been found in many remedies for 
viral hepatitis, constipation and round worm infestation 
(Wang et al., 2000; Odigie et al., 2003). 
 The species of H. sabdariffa L. are classified broadly 
under two varieties, H. sabdariffa var. and H. sabdariffa 
altissima. The former is generally bushy and pigmented, 
and cultivated for edible calyces while the latter includes 

tall growing, unbranched types bearing inedible calyces 
and are mainly cultivated for the stem fibre, roselle. 
Research has shown that some of the parts of the H. 
sabdariffa plants are used for the treatment of 
hypertension and other herbal remedies (Vilasine et al., 
2005).  

Research has shown that aqueous ethanol extract of 
the calyx showed a significant decrease in the level of 
lipid peroxidation in carbon tetrachloride induced liver 
damage (Dahiru et al., 2003). 

Research has also shown that anthocyanins of this 
plant may be used to inhibit low density lipoprotein (LDL) 
oxidation serving as a chemopreventive agent and as a 
cancer chemopreventive agent against tumour promotion 
(Tseng et al., 1998). 

Mckay et al. (2010) observed that daily consumption of  
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tea lowers blood pressure in pre and mildly hypertensive 
adults has proved an effective component of the dietary 
changes recommended for people at risk of developing 
hypertension.  

Standardized extracts of zobo has shown effective 
blood pressure lowering activity in hypertensive humans 
and that a double blind, reference-controlled trail 
demonstrated significant reduction in blood pressure in 
the hibiscus group when compared with lisinopril which is 
an hypertensive drug (Ezugwu, 2003). 

The center of the nervous system in all vertebrates is 
the brain. It is located in the head, usually close to the 
primary sensory organs for such senses as vision, 
hearing, balance, taste and smell. The brain of a 
vertebrate is the most complex organ of its body. In a 
typical human, the cortex is estimated to contain 15 to 33 
billion neurons (Pelvig et al., 2008). 

Enzymes that catalyze the dismutation of superoxide 
into oxygen and hydrogen peroxide are called superoxide 
dismutases hence they are important antioxidant defense 
in nearly all cells exposed to oxygen. In higher plants, 
superoxide dismutase (SOD) acts as oxidants and 
protects cellular components from being oxidized by 
reactive oxygen species (Alscher et al., 2002). 

Malondialdehyde is reactive oxygen species (ROS), 
hence it is assayed in-vivo as a biomarker of oxidative 
stress. Reactive oxygen degrades polyunsaturated lipids, 
forming malondialdehyde. This compound is a reactive 
aldehyde. The production of this aldehyde is used as a 
biomarker to measure the level of oxidative stress in an 
organism (Marnett, 1999). 

Awhin (2012) stated that in Nigeria, a hot-water extract 
of the red flower of the H. sabdariffa is chilled and 
marketed as ‘ZOBO DRINK’  

This study investigated the effect of aqueous extract of 
H. sabdariffa L. on the weight and the activity of 
superoxide dismutase (SOD) and malondialdehyde 
(MDA) in the brain of Rattus novergicus. 
 
 
MATERIALS AND METHODS 
 
Animal care ethics 
 
The wistar rats twelve in number of both sexes with average weight 
of 200 g were randomly assigned into two groups A and B. Group A 
served as the treatment group while group B served as control. The 
rats were obtained and maintained in the Animal Holdings of the 
Department of Anatomy, School of Basic Medical Sciences, 
University of Benin. The animal house was swept and disinfected, 
and the rats were housed in cages and fed with grower’s mash 
obtained from Uselu market in Edo State. The rats also had 
adequate supply of drinking water ad libitum. They were left to 
acclimatize for a week before the commencements of the study 
while the H. sabdariffa L. was obtained from Oba market in Benin 
City, Edo State, Nigeria. 
 
 
Zobo administration 
 
Rattus  novergicus  in  the  control  groups  B   were  given   freshly  
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prepared zobo drink ad libitum while the experimental group A was 
given water liberally, on a daily basis for four weeks. R. novergicus 
were then sacrificed by cervical dislocation after the last day of the 
experiment. The brain removal was surgical through the opening of 
the skull and the brain was removed. 0.5 g of the obtained brain 
was homogenized with normal saline. The homogenate was 
centrifuged at high speed to separate the components and stored 
for biochemical assay. 
 
 
Biochemical assay 
 
The measurement of enzyme activity was done using the 
spectrophotometer. 
 
 
Statistical analysis 
 
The results were expressed as mean ± SEM. The student t-test was 
used for the evaluation of statistical significance. The results were 
judged significant if p < 0.05. 
 
 
RESULTS AND DISCUSSION 
 
Mohammed et al. (2007) stated that H. sabdariffa is one 
of those plants whose different parts and phytochemical 
screening, revealed that its calyces have antioxidant 
activity and its seeds are a good source of lipid soluble 
antioxidants, particularly tocopherol. The acute and sub-
chronic toxicity studies characterize the plant to have low 
toxicity which makes it safe for human consumption 
(Okasha et al., 2008).  

Carvajal-Zarrabal et al. (2005) observed that toxicity 
which was induced by chronic administration of NaNO3 

was alleviated by the antioxidant effect of tocopherol 
(vitamin E) and ascorbic acid (vitamin C) which have 
been found to be present in substantial amount in the 
seed oil of H. sabdariffa L. 

The results from this study revealed that the 
consumption of zobo ad libitum increased the weight of 
the treated animals so much (223.00 ± 8.30*) when 
compared with that of the control (176.00 ± 3.76) at P < 
0.05 (Table 1). The implication of this study is that zobo 
drink contains a lot of vitamin C which helps in the 
digestion and absorption of food. This research is in line 
with Carvajal-Zarrabal et al. (2005).  

The result of this study also revealed that the 
consumption of zobo drink ad libitum increased the 
enzyme activity of the enzyme superoxide dismutase 
(SOD) of the treated rats (8.78 ± 0.15) when compared 
with that of the control (6.83 ± 0.88) at P < 0.05. This was 
not the same for malondialdehyde (MDA) as the treated 
had a reduced enzyme activity (3.90 ± 0.34) when 
compared with that of the control (4.51 ± 0.25) at P > 
0.05 (Table 2). The implication of this result is that the 
increase in SOD activity reduced the oxidation stress as 
shown in the MDA value (3.90 ± 0.34), while the 
increased SOD is an indication that the zobo drink, if 
taken in adequate manner serve as an antioxidant which 
reduces  the  activity  of  antioxidant within the cells of the  



 
 
 
 
Table 1. The effect of aqueous leaf extract of Hibiscus sabdariffa L. 
on the body weight of Rattus novergicus. 
 

Parameters Treatment (A) Control (B) 

Initial weight (g) 190.00 ±14.28 154.00 ± 2.39 

Final weight (g) 223.00 ± 8.30* 176.00 ± 3.76 
 

Values are mean ± SEM, n = 6. * represent significant differences of 
test groups in comparison with respective controls; at P < 0.05. 
 
 
 

Table 2. The effect of aqueous leaf extract of Hibiscus sabdariffa L. 
on the activity of malondialdehyde (MDA) and superoxide 
dismutase (SOD) in the brain of Rattus novergicus. 
 

Parameters Treatment (A) Control (B) 

MDA (mol/g wet tissue) 3.90 ± 0.34 4.51 ± 0.25 

SOD (mol/g wet tissue) 8.78 ± 0.15 6.83 ± 0.88 
 

Values are Mean ± SEM, n = 6. 
 
 
 

brain of the treated rats thus, the consumption of zobo 
drink ad libitum reduced antioxidation reaction in the 
brain cells which is good for health. The result of this 
study is in agreement with the earlier research of Alscher 
et al. (2002). 
 
 
CONCLUSION 
 
The result from this study has shown that the zobo drink, 
if taken in adequate manner serve as an antioxidant 
which reduces the activity of antioxidant within the cells of 
the brain of the treated rats thus, the consumption of 
zobo drink ad libitum reduced oxidation reaction in the 
brain cells which is good for health. The research has 
shown that H. sabdariffa L. possesses an in-vivo 
antioxidant activity which could exert beneficial action 
against pathological alteration caused by the presence of 
free radicals. The results of this study corroborated the 
findings of Suboh et al. (2004) and Poon et al. (2004).  
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