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Abstract 
 

Zobo drink which is consumed by many Nigerians, is a non-alcoholic beverage 

with phytoactive properties. This study investigated the histological outcome 

of Hibiscus sabdariffa calyx aqueous solution (Zobo drink) on the frontal cortex 

and hippocampus of albino wistar rats. Twenty (20) albino wistar rats were 

used, and grouped into a control group A, B, C, D and E. Group A was the 

control group. 0.5ml of Zobo drink was administered at different time interval 

to the experimental groups for 21 days. Zobo drink was administered to group 

B once a day, two times a day to group C, three times a day to group D and 

throughout the duration of administration to group E. In the end, the rats were 

sacrificed and the brain was removed and fixed in 10% formal saline solution. 

The frontal cortex and hippocampus were stained with Haematoxylin and 

eosin. Results show that no adverse effect on the frontal cortex of group B, C, 

D and E but shows effect on group E which is the high dose. 
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INTRODUCTION 

The Hibiscus sabdariffa plant, a member of the Malvaceae family, is a nutritious food source 

and medicinal. The calyces are used as a common ingredient in cuisine and are also used as 

traditional medicine in many countries, where they are used to treat a variety of illnesses 

and improve general health.[1] Hibiscus sabdariffa is grown for its leaves, seeds, fleshy calyx, 

or fiber. In Nigeria, Hibiscus sabdariffa calyces are majorly grown in states such as Kano, Jos, 

Maiduguri, Kastina and Kwara.[2-3] Hibiscus sabdariffa is known as roselle in Australia, bissap 

in Senegal, Guinea Bissau, Mali, Burkina Faso, Ghana, Benin, Niger, Congo, and France in 

Chinese, luoshen hua, and in Nigeria, zobo.[4] Popular across Nigeria, the nonalcoholic 

Zobo drink is made from dried calyces of the Hibiscus sabdariffa plant by steaming and 

filtration, which has a sour flavor. In the tropics, Zobo drink is used to quench thirst 

during hot weather. Most people in society with low incomes consume it.[5] The application 

of Zobo drink in phytomedicine is growing in popularity. This is explained by the fact that 

it naturally contains phytochemicals that have anti-oxidant, anti-hypertensive, anti-

neurodegenerative, and other medicinal properties. [6-7] 

 

MATERIALS AND METHODS 

Twenty albino wistar rats were purchased from National Veterinary Research Institution 

Vom, Plateau State were used for the experiment. Plastic cages with iron wire netting, saw 

dust, animal feed, latex laboratory gloves, weighing balance, dissecting set and board, 

measuring cylinder, sample bottles, cotton wool, glass slides and slide rack, cover slips, light 

microscope and microtome. The animals were grouped by their weight into five (5) groups 

and administered Zobo drink at various concentrations. Group A (control) were given only 

food and water. Group B (Morning) were given Zobo drink once a day. Group C (Morning 

and afternoon) were given Zobo drink two times a day. Group D (Morning, afternoon and 

evening) were given Zobo drink three times a day, while Group E were given Zobo drink 

throughout the 21 days of the experiment. 

Animal Sacrifice and Tissue Collection 

At the end of the administration, the rats were sacrificed applying the chloroform 

inhalation technique in a closed chamber and then the brains were removed. The brains 

were then fixed in 10% formal saline fluid for Hematoxylin and Eosin staining. Afterwards 

the organs were histologically analyzed. 
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RESULTS 

 

Figure 1: Photomicrograph (A) Histology of the frontal cortex from control group. 

Showing normal pyramidal cells (black arrow). Photomicrograph (B) shows histology of the 

frontal cortex from the group given Zobo drink once a day with normal distinct pyramidal 

cells (black arrow). Photomicrograph (C) of the histology of the frontal cortex from the 

group given Zobo drink twice a day (black arrow). Photomicrograph (D) of the histology 

of the frontal cortex from the group given Zobo drink three times a day showing distinct 

pyramidal cells. 
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Figure 2: Photomicrograph (A) Histology of the hippocampus from control group showed 

regular distinct layers of the hippocampus. ML = Molecular layer, PCL = Pyramidal cell 

layer, PL = Polymorphic layer. Photomicrograph (B) from the group given Zobo drink 

once a day show regular distinct layers of the hippocampus. Photomicrograph (C) from the 

group given Zobo drink twice a day shows regular distinct layers of the hippocampus. 

Photomicrograph (D) from the group given Zobo drink three times a day shows regular 

distinct layers of the hippocampus. Photomicrograph (E) shows alteration and 

degeneration of pyramidal cells of the pyramidal layer of the hippocampus. 

 

DISCUSSION 

The histological result of the photomicrograph of this study revealed that the 

administration of 0.5ml of Zobo drink for 21 days showed a normal morphology of the 

frontal cortex, with distinct pyramidal cells, just like that of the control group. This implies 

that the consumption of Zobo drink has no histological effect on the frontal cortex. 

The photomicrograph of group A (control), group B, C and D revealed a regular distinct 

molecular layer, pyramidal cell layer, and polymorphic layer of the hippocampus but group 

E shows an alteration and degeneration of the pyramidal cells of the hippocampus 

pyramidal cell layer. This shows that at high dose, Zobo drink has an adverse effect on the 

hippocampus. 
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CONCLUSION 

In conclusion, from the histological slides analysis in this research, Zobo drink shows no 

damage on the frontal cortex, but shows to have an adverse effect on the hippocampus at 

high dose concentration. Damage to the morphology of the hippocampus disrupts its 

primary functions such as learning, memory and emotion. 
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