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ABSTRACT
Background and Aim: The effects on body weight and exploratory behavior following acute 
administration of the leaves of Nymphaea lotus were determined using mice as experimen-
tal animals. Methods: Thirty Swiss white mice were randomly divided into group A, B and 
C. All the mice had access to clean drinking water ad libitum. Before the neurobehavioral 
parameters were assessed, the LD50 and the phytochemical screening of the leaves of the 
plant were determined. The open field maze and the light/dark transition box apparatus were 
used to determine the level of exploratory behaviors in mice. Results: In the open field 
maze, the line crosses and rearing frequency were significantly different when compared 
to control (P<0.01). Stretch Attend Posture frequency (SAP) was significantly higher in the 
test groups when compared to control (P<0.01). It was also observed that the frequency of 
grooming in the light/dark transition box decreased in the treated groups when compared to 
the control group (P<0.05 and at P<0.01). Frequency of transition were significantly higher 
(P<0.01 and at P<0.001) compared to control. The body weight was significantly higher in the 
mice treated groups when compared to control (P<0.01). Conclusion: Thus, the leaves of 
Nymphaea lotus enhances exploratory behavior and increases body weight in mice.
Key words: Exploratory behaviors, Body weight, Open field maze, Light/dark box, Nymphaea  
lotus, Mice.
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INTRODUCTION
Plants or herbs which are used for traditional medicine 
contain a wide range of substances that can be used 
to treat chronic and infectious diseases, including 
neurological disorders.[1] Many of today’s synthetic 
drugs originated from the plant kingdom. Herbal 
medicine went into rapid decline when basic and 
clinical pharmacology established themselves as 
leading branches of medicine. Nevertheless, herbal  
medicine is still of interest in many diseases, in  
particular, neurological disorders.[2] Nymphaea lotus 
(water lily) belongs to Nymphaeaceae family. It is a 
perennial plant that grows up to 45 cm in height; it 
is an herbaceous aquatic plant, whose leaves floats 
or submerges in water.[3] This plant is localized to 
Central and Southern Europe, Asia, the Middle East, 
North Africa, tropical mountains in Africa and West 
Africa especially in Nigeria. Many bioactive and 
pharmacologically important compounds have been 
obtained from the plant and used in medicine and 
pharmacy.[4,5] 
The leaves of Nymphaea lotus were tested for anti­
bacterial activity against some bacteria isolated 
from wounds, since it is being used in traditional 
medicine. The plant contains a number of bioactive 
phytochemical constituents and produces a calming  
and sedative effect on the nervous system, suggesting  

that the plant can therefore be used in treatment 
of disorders such as insomnia, anxiety and other  
related disorders.[6] Therefore the aim of the study  
was to investigate the effect of the plant exact on  
exploratory behavior and body weight using mice as 
the experimental animal Disorders of locomotion/
exploration are neurological syndromes which are  
common among humans. However, modern synthe­
sized drugs for these disorders are costly and not  
always readily available for people in the rural areas. 
Therefore, it is important to carry out this study in 
order to provide solution to this problem using plant 
which will be more affordable with fewer side effects; 
hence, this study will go a long way in solving this 
problem. 

MATERIALS AND METHODS
Animal Care
Thirty (30) Swiss white mice having a body weight 
between 19-24 g were used in study. The animals 
were kept in the animal house of the Department of 
Physiology, Ututru, Abia State, Nigeria. The animals  
were kept in a hygienic and well-ventilated environ­
ment and maintained under standard environmental 
conditions. Animals were fed with normal rat chow  
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and allowed water ad libitum for 21 days for acclimatization of the ani­
mals.

Experimental Design
Thirty (30) Swiss mice were randomly divided into three groups A, B and 
C of 10 mice per group. Group A was the control; groups B and C were for 
the treated groups respectively. Animals in group A received normal rat 
chow; group B animals received 15mg/kg and group C, received 30 mg/
kg of the plant extract daily for a period of 21 days.

Experimental Procedures
A). Open field test: Each mice was scooped up with a plastic container 
and then placed in the open field arena and allowed to explore the ap­
paratus for 5 min and certain behaviors scores were taken into consider­
ation, which are, line crosses, center square duration, rearing frequency 
and grooming, etc.
B) Light/dark transition box
1.	 Each mouse was picked by the base of its tail and placed in the  

centre of the white compartment facing the door to the dark  
compartment and allowed to explore the apparatus for five minutes.

2.	 The mice behaviors were scored within the period and the maze was 
cleaned with alcohol between tests and then allowed to dry.

Behaviors scored included: Transition, stretch attends posture and 
grooming.

Statistical Analysis of Data
Data Obtained from the experiments were statistically analysised using  
Microsoft excel, with factorial ANOVA/t-test in the statistics programme 
start view version for windows or Mac. Post-hoc comparison was also  
done using the student ± Newman-keuls design. Values were represented  
as Mean ± SEM and a “P” value less than 0.05, was considered as  
significant.

RESULTS
Open Field Maze
Line crosses (Figure 1)

The mean values for the control and test groups(low and high dose) 
were, 47.32±7.26/5mins; 82.50±5.62/5mins and 85.49±1.61/5mins. The 
frequency of line crosses of the low and high dose group of mice were 
significantly higher (P<0.01) compared to control.
Rearing frequency (Figure 2)
The frequency of rearing for the control and test group (low and high 
dose) treated mice were significantly different compared to the control 
(P<0.01). Their mean values were, 13.0±8.82/5mins; 7.0±2.32/5mins and 
11.5±1.59/5mins.
Stretch attend posture (Figure 3)
Their mean values for the control and test groups were, 
3.20±0.5;1.50±0.36/5mins and 2.83±0.10/5mins. The frequency of 
stretch attend posture in the low and high dose group treated with Nym-
phaea lotus were significantly lower (P<0.01) compared to control.

Light/Dark Transition Box 
Frequency of transition (Figure 4)

Figure 1: Comparison of line crosses in the open field maze test, in the 
control and Nymphaea lotus treated groups. Values are mean ± SEM, n = 10. 
**P< 0.01 vs. control.

Figure 2: Comparison of rearing frequency in the open field test, in the 
control and Nymphaea lotus treated groups. Values are mean ± SEM, n = 10. 
**P< 0.01 vs. control.

Figure 3: Comparison of Stretch attends posture in the open field maze test,  
in the control and Nymphaea lotus treated groups. Values are mean ± SEM,  
n = 10. **P< 0.01 vs. control.
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group administered Nymphaea lotus showed significantly higher body 
weight change compared to control (P<0.01).

DISCUSSION
The open field maze and light-dark box is designed to test unconditioned 
anxiety and exploratory behaviors. It is based on the conflict between 
exploring a novel environment and avoidance of bright light.[7] Behaviors 
such as the number of line crosses and frequency of rearing are used as 
measures of exploration.[8] A higher frequency of these measures (line  
crosses, rearing) indicates increased exploratory and locomotor behavior. 
It was observed that the frequency of line crosses in the group of mice 
treated with Nymphaea lotus was significantly higher compared to the 
control. This indicates an increased exploratory activity. This means 
that increase exploratory behavior in the mice may be probably due to 
unknown constituents in the leave of the plant (Nymphaea lotus) which  
may have a stimulatory effect on the nervous system, such as on the  
cerebellum, motor cortex or spinal cord.[9,10] The frequency of transition 
was significantly increased in the treated mice when compared to the  
control. This means that the animals spent more time exploring the  
surroundings, which implies that the test animals were less fearful.  
Behaviors such as frequency of Stretch Attend Posture (SAP) and  
frequency grooming in the open field was observed to be lower in the 
Nymphaea lotus treated group compared to control. This means that the 
animals were less hesitant in moving from one place to another. It is a 
behavior exhibited by rodents introduced in a novel environment and it 
is a measure of exploratory behavior.[11] This also indicates an increase in 
exploratory behavior in the test group compared to the control.
The mean body weight was observed to be significantly higher in the  
mice administered with the leaves of Nymphaea lotus compared to  
control. This could be due to the high food and water intake recorded n 
the study. This result is consistent with earlier studies carried out by.[12]

CONCLUSION
Chronic exposure of powdered tobacco diet in mice improves explor­
atory behavior and increase body weight change.

The mean values for the control and the Nymphaea lotus treated group 
were, 12.21±1.96/5mins; 18.26±1.50/5mins and 21.54±0.62/5mins. The 
mice treated with low and high dose of Nymphaea lotus were signifi­
cantly different compared to the control (P<0.01 and at P<0.001).
Grooming frequency (Figure 5)
The mean values for the control and the Nymphaea lotus treated group 
were, 2.32±0.33/5mins; 1.22±0.23/5mins and 1.12±0.10/5mins. The mice  
treated with low and high dose of Nymphaea lotus were significantly  
different compared to the control (P<0.05 and at P<0.01).
Body weight change (Figure 6)
The mean values were 73.03±7.0g for control and 124±.12.8g and 
126±.11.1g for the low and high dose group. The low and high dose 

Figure 4: Comparison of the frequency of transition in the light-dark box 
test, in the control and Nymphaea lotus treated groups. Values are mean ± 
SEM, n = 10.
**P<0.01 vs. control,
***P< 0.001 vs. control.

Figure 5: Comparison of the frequency of grooming in the light-dark box 
test, in the control and Nymphaea lotus treated groups. Values are mean ± 
SEM, n = 10.
*P< 0.05 vs. control,
**P< 0.01 vs. control.

Figure 6: Comparison of the body weight change between the control and 
Nymphaea lotus treated groups. Values are mean ± SEM, n = 10. **P< 0.01 vs. 
control.
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ABBREVIATIONS
SAP: Stretch Attend Posture. 
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