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Abstract  Anxiety disorders represent one of the most common emotional diseases and consequently, the development of 
a suitable and lasting therapy is of important public health interest. This study evaluated the effect of oral administration of 
some selected sweeteners on anxiety in Wistar rats. Thirty-two (32) albino male Wistar rats were used. The rats were divided 
into eight (8) groups (GP1-8) of four rats each. GP1 rats served as control and were given water, GP2 rats were administered 
0.05mg/kg b w of Diazepam, GP3 and GP4 rats received 100 and 200mg/kg b w of sucrose respectively, GP5 and GP6 rats 
received 100 and 200 mg/kg b w of saccharin respectively while GP7 and GP8 rats respectively received 100 and 200 mg/kg 
b w of honey. The Open Field Apparatus was used to obtain some parameters such as: Line Square Frequency, Center Square 
Frequency, Centre Square Duration, Stretch Attend Posture, Rearing, Grooming, Urination, Defecation and Freezing, by 
allowing the animal in the Open Field Apparatus for about five minutes. The result obtained showed that rats treated with 
200mg/kg b w of honey (53.00±43.07) showed a statistically significant difference (p<0.05) in grooming when compared to 
negative control (31.00±6.00). In freezing, groups treated with 200 mg/kg b w of sucrose (29.75±7.13) and 100mg/kg b w of 
sucrose were statistically significant (p<0.05) (29.50±11.38) when compared with the negative control (20.00±2.09). It can 
be concluded that sucrose, saccharin and honey produced no significant harmful effects on the psychological and 
physiological disorders in the animals. However, sucrose, saccharin and honey administration, especially at a higher doses 
did produced an effect on anxiety as shown by few anxiety parameters tested. 
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1. Introduction 
Anxiety is a psychological and physiological disorder, 

characterized by fear, apprehension and poor concentration. 
The somatic manifestation of anxiety includes palpitation, 
tachycardia, tremor, sweating and hyperventilation [1-3]. 
The definition of fear and anxiety varies greatly. Anxiety is a 
future-oriented mood state associated with preparation for 
possible, upcoming negative events while fear is an alarm 
response to present or imminent danger (real or perceived). 
This view of human fear and anxiety is comparable to animal 
predatory imminence continuum [4, 5]. That is, anxiety 
corresponds to animal’s state during a potential predatory 
attack but fear corresponds to the animal’s state during 
predatory contact or imminent contact. The symptoms of 
anxiety include worry (verbal-subjection), avoidance (overt  
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motor act) and muscle tension (somato-visceral activity) [6, 
7]. Anxiety affects the body and mind, causing an organism 
to be under stress. The body releases a hormone called 
adrenaline, which prepares it for danger [8, 9]. This is what 
causes the physical symptoms such as sweating, pounding 
heart and rapid breathing [10].  

Sweeteners are ingredients that add sweetness to food 
[11-13]. There are two types of sweeteners: nutritive and 
non-nutritive sweeteners. Examples of nutritive sweeteners 
are honey, sucrose and saccharin. Honey is a sweet and 
viscous fluid produced by honey bees (genus Apis) and other 
insects from the nectar of flowers. Honey is also a popular 
sweetener and grouped as a common household product used 
throughout the world [14]. Popularity comes not only from it 
being a natural sweetener but also from many proven or 
unproven benefits associated with it [15]. It has many 
medicinal uses described in traditional medicine. Modern 
system of medicine is also finding the honey efficacious in 
various medicinal and surgical conditions. Antimicrobial, 
antioxidant and wound healing properties of honey are  
being evaluated with successful outcomes. Prevention and 
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treatment of various infections due to a wide variety of 
organisms and promoting surgical wound healing are some 
of the areas where honey is making its mark [16]. Orr et al 
[17], reported that 5% v/v concentration of honey decreased 
the duration of diarrhoea in cases of bacterial gastroenteritis. 

Saccharin has been the subject of extensive scientific 
research. It is one of the most studied ingredients in food 
supply. Although the totality of the available research 
indicates that saccharin is safe for human consumption, there 
has been controversy over its safety. The basis for the 
controversy rests primarily on findings of bladder tumors in 
some male albino Wistar rats fed with high doses of sodium 
saccharin [18]. Considerable saccharin research by U.S 
National Institutes of Health in 1997, however, indicated 
safety at human levels of consumption. In addition, the level 
of human consumption of saccharin is very small compared 
to the levels used in rat studies. Although past research found 
an increased risk of bladder tumors in male Wistar rats 
ingested high amount of saccharin, additional research has 
discovered that the mechanism by which the tumors 
developed was specific to male albino Wistar rats and does 
not apply in human [19]. 

Sucrose is a sugar belonging to the group of carbohydrate 
known as disaccharides. It is soluble in water, slightly 
soluble in alcohol and ether, it crystallizes on long, slender 
needles, and is dextrorotary, (i.e. rotating the plane of 
polarized light to right) [20]. Sucrose is often extracted and 
refined from either cane or beet sugar for human 
consumption. Modern industrial sugar refinement processes 
often involve bleaching and crystallization to produce a 
white, odourless, crystalline powder with a sweet taste of 
pure sucrose that is devoid of vitamins and minerals [21]. 
This refined form of sucrose is commonly referred to as table 
sugar. It plays a central role as an additive in food production 
and food consumption all over the world [22]. Hence, this 
study was undertaken to evaluate the effect of oral 
administration of some selected sweeteners on anxiety in 
albino Wistar rats. 

2. Materials and Method 
Materials 

Saccharin, honey and sucrose were purchased from 
Shoprite shopping Mall and Stores, Enugu State, Nigeria. 
Animal care  

Thirty-two (32) albino male Wistar rats were purchased 
from the Department of Veterinary Medicine, University of 
Nigeria, Nsukka, Enugu State, Nigeria and were housed in 
the Animal House of the Department of Science Laboratory 
Technology, Akanu Ibiam Federal Polytechnic Unwana, 
Afikpo Ebonyi State, Nigeria. They were fed with standard 
feed pellets and given water ad libitum. 
Open Field Apparatus 

The Open Field Apparatus was constructed with white 
plywood, and consists of 72cm wide × 72cm long and 32cm 

high walls. One of the walls was made with Plexiglas, so that 
the rats could be visible in the apparatus. Blue lines were 
drawn with marker and were made visible through the 
Plexiglas floor. The lines divided the floor into sixteen 18cm 
x 18cm squares. A central square (18cm x 18cm) was drawn 
in the middle of the open field [23]. The central square was 
used because some rat strains have high locomotor activity 
and can cross the lines of test chamber many times during 
test session [24]. Also, the central square had a sufficient 
space surrounding it to give meaning to the central 
locomotion as being distinct from the outer locomotion. 

The following were measured: Line Crossing (frequency 
with which the rats crossed one of the grid lines with all four 
paws). Center Square Entries (frequency with which the rats 
crossed one of the red lines with all four paws into the central 
square). Center Square Duration (duration of time the rats 
spent in the central square). Freezing (duration with which 
the rat was completely stationary). Grooming (duration of 
time the rat spent licking or scratching itself while 
stationary). Defecation (number of fecal boli produced). 
Urination (number of puddles or streaks of urine). Stretch 
Attend Posture (frequency with which the rat demonstrated 
forward elongation of the head and shoulders followed by 
retraction to the original position). Rearing (frequency with 
which the rats stood on their hind legs in the maze).  
Methods 
Experimental Procedure 

Thirty-two (32) albino male Wistar rats were used in this 
study. The rats were divided into eight (8) groups of four (4) 
albino Wistar rats each as follows: 

Group 1 was given only 0.5ml of water for 28 days. This 
group served as the control. 

Group 2 was given 0.05mg/kgbw of Diazepam. 
Group 3 was given 0.5ml of 100mg/kgbw of Sucrose for 

28 days. 
Group 4 was given 0.5ml of 200mg/kgbw of Sucrose for 

28 days. 
Group 5 was given 0.5ml of 100mg/kgbw of Saccharin for 

28 days. 
Group 6 was given 0.5ml of 200mg/kgbw of Saccharin for 

28 days. 
Group 7 was given 0.5ml of 100mg/kgbw of Honey for 28 

days. 
Group 8 was given 0.5ml of 200mg/kgbw of Honey for 28 

days. 
The behaviours of the animals on the first, second, third 

and fourth weeks were recorded. The behaviour recorded 
included the following: Line Square Crossing, Center Square 
Crossing, Centre Square Duration, Freezing, Grooming, 
number of boli of faeces, streaks of urine, Stretch Attend 
Posture and Rearing. 
Data analysis 

The data obtained was expressed as mean ± SD of four 
determinations. The data analysis was done using one way 
analysis of variance (ANOVA) followed by Tukey’s post hoc 
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test to determine the levels of significance between the 
control and experimental groups. All statistical analyses 
were evaluated using SPSS 20.0 and Microsoft Excel 
(2007). The values of P< 0.05 were considered significant. 

3. Results 
Effect of Sweeteners on Anxiety in Wistar Rats for Week 
1  

Results obtained showed that there was a significant 
statistical difference (p<0.05) in Line Square Frequency for 

rats treated with 100mg/kg b w of saccharin (40.00±36.86) 
compared with the control (26.00±6.87). In the centre square 
frequency, rats treated with 200mg/kg b w of honey 
(1.50±0.70) showed a statistically significant difference) 
p<0.05) when compared with the control group (0.00±0.00). 
Similarly, the number of times the rats froze (13.00±9.89) 
was statistically significant (p<0.05) after administration of 
100mg/kg b w of sucrose, when compared to the control 
(5.00±0.00). On the other hand, the number of grooms 
(27.25±11.05) was statistically significantly different 
(p<0.05) when treated with 200mg/kg b w of honey as 
compared to the control group (15.00±2.50). 

Table 1.  Effect of Sweeteners on Anxiety in Wistar Rats for Week 1 

GROUPS/ 
PARAMETERS 

Line square 
Frequency 

Centre 
Square 

Frequency 

Centre 
Square 

Duration 
Freezing Grooming Defecation Urination 

Stretch 
Attend 
Posture 

Rearing 

Control 26.00±6.87 0.00±0.00 0.00±0.00 5.00±0.00 15.00±2.50 1.00±0.00 2.00±0.00 16.00±0.00 15.00±8.00 

Diazepam(0.05mg/kg) 12.33±3.511 1.50±0.70 1.00±0.00 3.00±0.00 28.00±8.71 0.00±0.00 0.00±0.00 0.00±0.00 2.00±0.00 

0.5ml of 100mg/kg 
Sucrose 

24.00±10.58 1.00±0.00 0.00±0.00 13.00±9.89* 22.50±9.00 3.33±9.89 4.00±0.00 12.00±7.07 14.25±7.27 

0.5ml of 200mg/kg 
Sucrose 

26.50±6.40 1.00±0.00 1.50±0.70 30.50±10.60* 44.00±27.33 0.00±0.00 3.00±0.00 24.00±7.16 37.00±10.55 

0.5ml of 100mg/kg 
Saccharin 

40.00±36.86* 0.00±0.00 0.00±0.00 0.00±0.00 13.33±3.78 1.00±0.00 0.00±0.00 7.33±4.04 9.66±7.23 

0.5ml of 200mg/kg 
Saccharin 

31.50±6.95 0.00±0.00 0.00±0.00 0.00±0.00 12.75±2.98 1.00±0.00 2.00±0.00 16.00±2.70 10.75±2.06 

0.5ml of 100mg/kg 
Honey 

14.67±5.131 0.00±0.00 0.00±0.00 0.00±0.00 12.00±3.00 1.00±0.00 2.00±0.00 8.33±3.05 9.33±2.08 

0.5ml of 200mg/kg 
Honey 

33.00±8.32 1.50±0.70* 1.50±0.70 5.00±0.00 27.25±11.05* 2.00±1.41 4.50±2.12 10.25±5.05 20.75±8.01 

Each value is expressed as mean ± SD. 
Means with superscripts (*) within columns are statistically significant (P < 0.05) compared to the control group. 

Table 2.  Effect of Sweeteners on Anxiety in Wistar Rats for Week 2 

GROUPS/ 
PARAMETERS 

Line square 
Frequency 

Centre 
Square 

Frequency 

Centre 
Square 

Duration 
Freezing Grooming Defecation Urination 

Stretch 
Attend 
Posture 

Rearing 

Control 30.10±7.16 1.00±0.00 0.00±0.00 0.00±0.00 10.00±3.00 0.00±0.00 2.00±0.00 22.00±5.00 16.00±9.00 

Diazepam(0.05mg/kg) 20.00±7.93 0.00±0.00 0.00±0.00 0.00±0.00 13.00±7.93 1.00±0.00 3.00±0.00 12.33±7.23 5.33±3.05 

0.5ml of 100mg/kg 
Sucrose 

24.00±3.91 1.00±0.00 3.00±0.00 6.50±4.94 15.75±2.62 2.00±1.41 2000±1.41 17.00±12.02 14.25±7.41 

0.5ml of 200mg/kg 
Sucrose 

31.00±8.04 1.00±0.00 1.00±0.00 9.50±10.60* 47.75±29.14 5.00±4.24* 0.00±0.00 16.50±3.31 16.25±11.08 

0.5ml of 100mg/kg 
Saccharin 

23.50±1.91 1.00±0.00 1.00±0.00 16.00±0.00* 19.75±5.56 0.00±0.00 3.00±1.41 21.25±5.73 17.25±2.98 

0.5ml of 200mg/kg 
Saccharin 

36.50±9.67 1.00±0.00 2.00±0.00* 0.00±0.00 16.75±11.87 1.00±0.00 1.66±0.57 16.50±3.78 19.00±2.94 

0.5ml of 100mg/kg 
Honey 

36.00±8.32 1.50±0.70 1.50±0.70* 0.00±0.00 33.25±15.54* 2.50±0.70* 2.66±2.08 13.00±7.52 5.00±2.58 

0.5ml of 200mg/kg 
Honey 

32.75±13.47 1.50±0.70 1.00±0.00 3.00±2.82 38.75±18.20* 1.50±0.70* 2.00±1.41 7.00±4.24 14.25±3.30 

Each value is expressed as mean ± SD. 
Means with superscripts (*) within columns are statistically significant (P < 0.05) compared to the control group. 
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Table 3.  Effect of Sweeteners on Anxiety in Wistar Rats for Week 3 

GROUPS/ 
PARAMETERS 

Line 
square 

Frequency 

Centre 
Square 

Frequency 

Centre 
Square 

Duration 
Freezing Grooming Defecation Urination 

Stretch 
Attend 
Posture 

Rearing 

Control 31.00±7.00 0.00±0.00 0.00±0.00 2.00±0.50 15.00±6.00 0.00±6.00 0.00±0.00 10.00±3.31 5.00±3.00 

Diazepam(0.05mg/kg) 25.00±4.00 0.00±0.00 0.00±0.00 0.00±0.00 13.00±14.14 2.00±1.41 3.00±1.41 6.00±2.00 6.00±4.35 

0.5ml of 100mg/kg 
Sucrose 

19.25±3.30 0.00±0.00 0.00±0.00 3.50±2.12 17.00±7.39 2.00±0.00 0.00±0.00 10.00±3.74 15.50±6.35* 

0.5ml of 200mg/kg 
Sucrose 

31.00±8.04 1.00±0.00 1.00±0.00 9.50±10.60 47.75±29.14 5.00±4.24* 0.00±0.00 16.50±3.31 16.25±11.08 

0.5ml of 100mg/kg 
Saccharin 

42.00±7.34 1.00±0.00 1.00±0.00 33.00±0.00* 26.00±10.09 5.00±0.00* 3.00±0.00 9.25±3.59 21.25±4.78* 

0.5ml of 200mg/kg 
Saccharin 

41.25±6.23 0.00±0.00 0.00±0.00 2.00±0.00 30.00±22.40* 1.00±0.00 0.00±0.00 12.50±7.93 7.50±3.41 

0.5ml of 100mg/kg 
Honey 

28.00±3.74 0.00±0.00 0.00±0.00 0.00±0.00 23.50±6.13 1.50±0.70 5.00±0.00 11.00±3.91 6.50±1.91 

0.5ml of 200mg/kg 
Honey 

32.75±2.87 1.00±0.00 2.00±0.00* 18.00±21.21* 21.00±6.21 2.00±0.00* 3.00±2.64 19.50±2.88 7.75±2.50 

Each value is expressed as mean ± SD. 
Means with superscripts (*) within columns are statistically significant (P < 0.05) compared to the control group. 

Table 4.  Effect of Sweeteners on Anxiety in Wistar Rats for Week 4 

GROUPS/ 
PARAMETERS 

Line square 
Frequency 

Centre 
Square 

Frequency 

Centre 
Square 

Duration 
Freezing Grooming Defecation Urination 

Stretch 
Attend 
Posture 

Rearing 

Control 20.00±2.09 0.00±0.00 0.00±0.00 1.00±0.05 31.00±6.00 0.00±.0.00 64.00±0.00 24.00±4.46 18.00±9.00 

Diazepam(0.05mg/kg) 12.00±4.00 0.00±0.00 0.00±0.00 0.00±0.00 13.00±14.14 2.00±1.41 3.00±1.41 6.00±2.00 6.00±4.35 

0.5ml of 100mg/kg 
Sucrose 

17.00±3.74 0.00±0.00 0.00±0.00 0.00±0.00 16.75±5.31 0.00±0.00 0.00±0.00 6.75±3.86* 9.25±9.00* 

0.5ml of 200mg/kg 
Sucrose 

29.75±7.13 1.00±0.00 4.00±0.00* 2.00±0.00* 19.75±8.05 1.50±0.70 3.00±1.41* 20.25±8.26 12.00±2.94 

0.5ml of 100mg/kg 
Saccharin 

29.50±11.38 1.00±0.00 3.00±1.41* 10.00±0.00* 23.75±4.03 1.00±0.00 1.00±0.00 20.50±2.38 10.75±5.73 

0.5ml of 200mg/kg 
Saccharin 

21.25±4.99 0.00±0.00 0.00±0.00 0.00±0.00 24.25±4.34 0.00±0.00 2.00±0.00* 10.75±3.59 7.50±3.41* 

0.5ml of 100mg/kg 
Honey 

23.33±2.51* 0.00±0.00 0.00±0.00 0.00±0.00 12.66±4.16 1.00±0.00 0.00±0000 16.33±4.50 10.33±3.21 

0.5ml of 200mg/kg 
Honey 

17.00±9.53 1.66±0.57 1.33±0.57 15.50±17.67* 53.00±43.07* 9.00±0.00* 6.50±7.77* 9.50±3.53* 9.00±7.07 

Each value is expressed as mean ± SD. 
Means with superscripts (*) within columns are statistically significant (P < 0.05) compared to the control group. 

Effect of Sweeteners on Anxiety in Wistar Rats for Week 
2 

Table 2 showed that there was statistically significant 
difference (p<0.05) in the Centre Square Duration for rats 
treated with 200mg/kg b w of saccharin (2.00±0.00) and 
100mg/kg b w of honey (1.50 ± 0.70) when compared with 
control group (0.00±0.00). Similarly, there was also a 
statistically significant difference (p<0.05) in the number of 
grooms for rats treated with 100mg/kg b w of honey 
(33.25±15.54) and 200mg/kg b w of honey (38.78±18.20) 
when compared with the control (10.00±3.00). In addition, 
there was also a statistically significant difference (p<0.05) 
during defecation for rats treated with of 200mg/kg b w of 
sucrose (5.00±4.24), 100mg/kg b w of honey (2.50±0.70) 
and 200mg/kg b w of honey (1.50±0.70) when compared 
with the control (0.00±0.00) group. 

Effect of Sweeteners on Anxiety in Wistar Rats for Week 
3 

Table 3 showed a statistically significant increase (p<0.05) 
in the Centre Square Duration for rats treated with 200mg/kg 
b w of honey (2.00±0.00) when compared with control 
(0.00±0.00) group. There was also a statistically significant 
increase (p<0.05) in freezing for rats treated with 200mg/kg 
b w of honey (18.00±21.21) and 100mg/kg b w of sucrose 
(33.00±0.00) when compared with the control (2.00±0.50). 
Rats also showed statistically significant increase (p<0.05) in 
the number of boli for groups treated with 200mg/kg b w of 
sucrose (5.00±4.24), 100mg/kg b w of saccharin (5.00±0.00) 
and 200mg/kg b w of honey (2.00±0.00) when compared 
with the control (0.00±6.00) group. Similarly, rats showed a 
statistically significant difference (p<0.05) in rearing when 
treated with 100mg/kg b w of sucrose (15.50±6.35) and 
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100mg/kg b w of saccharin (21.25±4.78) when compared 
with the control (5.00±3.00) group. 
Effect of Sweeteners on Anxiety in Wistar Rats for Week 
4 

Table 4 showed a statistically significant increase (p<0.05) 
in the Line Square Frequency of rats treated with 100mg/kg b 
w of sucrose (40.00±36.86) and 100mg/kg b w of honey 
(23.33±2.51) when compared with the control (20.00±2.09) 
group. There was also a statistically significant increase 
(p<0.05) observed in time spent in the centre square by rats 
treated with 200mg/kg b w of sucrose (4.00±0.00) and 
100mg/kg b w of sucrose (3.00±1.41) when compared with 
control (0.00±0.00) group. Similarly, there was also a 
significant statistical difference (p<0.05) in freezing for rats 
treated 100mg/kg b w of saccharin (10.00±0.00) and 
200mg/kg b w of honey (15.50±17.67) when compared with 
control (1.00±0.05) group. In addition, there was a 
statistically significant (p<0.05) decrease in urination 
observed for rats treated with 200mg/kg b w of sucrose 
(3.00±1.41), 200mg/kg b w of saccharin (2.00±0.00) and 
200mg/kg b w of honey (6.50±7.77) as compared with the 
control (64.00±0.00) group. The number of times rats 
exhibited Stretch Attend Posture was statistically significant 
(p<0.05) when treated with 100mg/kg b w of sucrose 
(6.75±3.86) and 200mg/kg b w of honey (9.50±3.53) as 
compared to the control (24.00±4.46) group. However, the 
number of rears exhibited by rats showed statistically 
significant difference (p<0.05) when administered with 
100mg/kg b w of sucrose (9.25±9.00) and 200mg/kg b w of 
saccharin (7.50±3.41) when compared with control 
(18.00±9.00) group. 

4. Discussion 
This research work was carried out to evaluate the effects 

of oral administration of some selected sweeteners (sucrose, 
saccharin and honey) on anxiety in Wistar rats. Open Field 
Apparatus was used to test for the anxiety to obtain some 
parameters such as Line Square Frequency, Center Square 
Frequency, Center Square Duration, Freezing, Grooming, 
Urination, Defecation, Stretch Attained Posture, and Rearing. 
There are limited studies on sucrose, saccharin and honey on 
anxiety. Therefore in this present study, the effect of some 
selected sweeteners on the brain was established using the 
open field test, to assess the level of anxiety in rats. 

The results obtained revealed that after four weeks of 
treatment (table 4), there was a statistical increase (p<0.05) 
in the Line Square Frequency in groups treated with 
100mg/kg of saccharin (42.00±7.34) and 200mg/kg of 
saccharin (41.25±6.23) when compared with the control 
(31.00±7.00) but was statistically insignificant (P >0.05). 
Similarly, there were no values for the centre square 
frequency and centre square duration. This study then 
suggests that sucrose, saccharin and honey might not have 
interfered with some areas of the brain. The administration of 
sucrose, saccharin and honey in rats did not show placidity 

which is calmness with little or no response to provocation 
which might be as a result of the stimulation of the 
ventromedial nucleus of the hypothalamus [15]. Bilateral 
amygdaloid lesion has not also been seen to inhibit the rage 
area and facilitate placidity. 

Anxiety is a motor response to emotion and is controlled 
by complex mechanisms that involve association areas of the 
cerebral cortex, the limbic system and the hypothalamus [25]. 
The result obtained showed that the rate of fear (anxiety) 
reduced down the weeks. The albino Wistar rats were very 
much afraid in the week one. This caused them to freeze, 
become immobile and groom. However, in the week four, 
only groups treated with sucrose at high dose, sucrose at low 
dose and honey at high dose were afraid.  

In week one, the groups treated with sucrose at low dose, 
sucrose at high dose, low dose saccharin, low dose honey and 
high dose honey were observed to have psychological and 
physiological disorder associated with fear. In week four, 
only groups treated with high dose of sucrose, sucrose in low 
dose and honey in high dose had psychological and 
physiological disorder associated with fear. This might be 
due to low levels of GABA, a neurotransmitter that reduces 
activity in the central nervous system, contribute to anxiety 
[26]. A functional brain imaging techniques suggests that the 
effects of SSRIs in alleviating anxiety may result from a 
direct action on GABA neurons rather than as a secondary 
consequence of mood improvement [27]. 

The lack of values for defecation and urination 
corroborates with studies of [28] which described defecation 
and urination as indices of anxiety in rodents. He argued that 
the animal will have reduced locomotion in a novel 
environment but the autonomic nervous system will be 
activated which will increase defecation in this noxious 
arena. However, [29] argued that there was no significant 
relation between fearfulness, urination and defecation as 
measured in the Open Field test. Nevertheless, Bindra and 
Thompson agreed that defecation and urination in a novel 
environment are signs of emotionality, which is not to be 
equated with fearfulness or timidity. A comparative study 
done on effect of ondansetron, granisetron and alprazolam 
on anxiety in Wistar rats by [30] showed that both 
alprazolam and ondansetron demonstrated anxiety which  
was evident from increase in time spent in the centre, as 
compared to periphery by the rats. It stated also that 
granisetron did not produce anxiety. However, in the present 
study, administration of sucrose, saccharin and honey 
especially at higher doses produced a significant effect on 
anxiety. 

5. Conclusions 
The study has demonstrated that sucrose, saccharin and 

honey at doses administered in the current study, produced 
no significant harmful effect on the psychological and 
physiological disorders in the animals; however, sucrose, 
saccharin and honey administration, especially at a higher 
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doses did produced an effect on anxiety as shown by few 
anxiety parameters tested. 

 

REFERENCES 
[1] Green, A.E. (1988). Wound healing properties of honey. 

British Journal Surgery. 7(5): 1278-1283. 

[2] Beutler, H.O. (1998). Saccharin in method of enzymatic 
analysis. 3rd ed., VCH publishers Ltd, Cambridge, UK.6: 
321-327. 

[3] Grillon, C., Baas, J.M., Cornwell, B. and Johnson, L. (2006). 
Context conditioning and behavioural avoidance in virtual 
reality environment: effect of predictability. Biopsychiatry. 
60: 752-759. 

[4] Abdel- El- Banby, M., Kandil, A., Abou-sehly, G., 
El-sherifand, M. E. and Wahed, K. (1989). Healing effect of 
floral honey and honey from sugar- fed bees on surgical 
wounds (animal model), fourth international conference on 
Apiculture in Tropical climates, Cairo. International Bee 
research Association, London. P.56. 

[5] Adas, M. (2001). Agricultural and pastoral societies in 
Ancient and Classical History. Temple university press. UK. 
P.311. 

[6] Abuharfeil, N. R., Al-oran and Abo-shehada, M. (1999). The 
effect of bee honey on proliferative activity of human B and  
T lymphocytes and the activity of phagocytes. Food 
Agrimmunology, 1:169-177. 

[7] Al-Naggar, R. A., Bobryshev, Y.V., Abdulghani, M., 
Rammohan, S., Osman. M.T. and Abdul Kadir, S.Y. (2013). 
complementory/alternative medicine use among 
cancerpatients in Malaysia. World Journal of Medical 
Science, 8(2): 157-164. 

[8] Burlando, F. (1998). Sull’azione terapeutica del miele nelle 
usioni. Minerva Dermatol, 1:699-706. 

[9] Baschetti, R. (2004). Evolutionary legacy: form of ingestion, 
not quantity, is the key factor in producing the effect of sugar 
on human health. Medical hypothesis 6: 933-938. 

[10] Chorpita, B.F. (2002). The tripartite model and dimensions 
anxiety and depression: an examination of structures in a 
large school sample. J Abnorm child psycho, 30: 177-190. 

[11] Cook, J.M., Orvaschel, H. and Simco, E. (2004). A test of the 
tripartite model of depression and anxiety in order adult 
psychiatric outpatients. Psychological Aging, 1(9): 444- 451. 
obessed Rats. Experimental. Biological Medicine, 6: 
486-493. 

[12] Hale, W.W., Raaijmarkers, Q., Muris, P. and Meeus, W. 
(2005). Psychometric properties of screen for child anxiety 
related emotional disorders, in general adolescent population. 
Journal of American Academy of child Adolescent 
Psychiatric. 4(4): 283-290. 

[13] Michael, T., Blechert, J. and Vriends, N. (2007). Fear 
conditioning in PD: enhanced resistance to extinction, 
Journal Abnormal psychology. 1(16): 612-617. 

[14] Moses, S.N., Winocur, G., Ryan, J.D. and Moscovitch, M. 

(2007). Environmental complexity affects contextual fear 
conditioning following hippocampal lesions in rats. 
Hippocampus, 1(7): 333-337. 

[15] Mineka, S. and Zinbarg, R. (2006). A contemporary leaning 
theory perspective on the etiology of anxiety disorder: its not 
what you thought it was. American psychology. 6(1): 10-26. 

[16] Fukuchi, S., Hamaguchi, K., Sieke, M., Himeno, K., Sakata, 
T. and Yoshimatsu, H. (2004). Role of fatty acid composition 
in the development of metabolic disorders in sucrose-induced 

[17] Orr, S.P., Milad, M.R. and Metzger, L.J. (2006). Effect of 
beta blockade, PTSD diagnoses, and explicit threat on     
the extinction and response. Biological psychology. 7(3): 
262-271. 

[18] Mccleary, B.V. (1999). Measurement of insulin and 
oligofructan. Cereal foods world, 44: 398- 406. 

[19] Gray, A.J. and Mcnaughton, N. (2000). The neuropsychology 
of anxiety: An enquiry into the functions of the 
septo-Hippocampal system. 2nd ed. Oxford: Oxford university 
press. p. 90. 

[20] Outlaw, W.H. and Mitchell, C.T. (1998). Saccharin. In 
methods of enzymatic analysis, VCH publishers (Uk) ltd., 
Cambridge, UK. 3rd ed. Pp 96-103. 

[21] Walker, D. L., Toufexis, D.J. and Davis, M. (2003). Role of 
the bed nucleus of the stia terminalis versus, the amygdala in 
fear, stress, and anxiety. European Journal of Pharmacology. 
44(3): 199-216. 

[22] Waters, A.M. Henry, J. and Neumann, D.L. (2009). Aversive 
palovan conditioning in childhood anxiety disorders: impared 
response inhibition and resistance to extinction. Journal of 
Abnormal psychology. 1(18): 311-321. 

[23] Brown, R.E., Corey, S.C. and Moore, A.K. (1999). 
Differences in measures of exploration and fear in 
MHC-congenic C57BL/6J and B6-H-2K mice. Behavior 
Genetics, 26:263-271. 

[24] Carrey, N., McFadyen, M.P. and Brown, R.E. (2000). Effects 
of chronic methylphenidate administration on the locomotor 
and exploratory behavior of prepubertal mice, Journal of 
child and Adolescent Psychopharmacaology, 10: 277-286.  

[25] Barlow, D.H. (2002). Anxiety and its disorders: the nature 
and treatment of anxiety and panic. 2nd ed. New York: 
Guilford press. P.2. 

[26] Flora, S.J., Mittal, M. and Mehta, A. (2008). Heavy metal 
induced oxidative stress & its possible reversal by chelation 
therapy. Indian Journal of Medical Research; 128(4): 
501-23. 

[27] Patra, R. and Swarup, D. (2004). Effect of antioxidant 
ascorbic acid, L-methionine on tocopherol alone or along 
with chelator on cardiac tissue of lead-treated rats. 
Veterinarski Arch., 74: 235- 44. 

[28] Hall, C.S. (2004). Emotional behviour in the rat defecation 
and urination as measures of individual differences in 
emotionality. Journal of Comparative Psychology, 18:382 
403. 

[29] Bindra, D. and Thompson, W.R. (2003). An evaluation of 
defecation and urination as measures of fearfulness. Journal 
of Comparative and Physiological Psychology, 46: 43-45. 



34 Suleiman Joseph Bagi et al.:  Effect of Oral Administration of  
Some Selected Sweeteners on Anxiety in Wistar Rat Model 

 

[30] Zinbarg, R.E. (1988). Concordance and synchrony in 
measures of anxiety and panic reconsidered: a hierarchical 
model of anxiety and panic. Behavior Ther, 2(9): 301-323. 

 

 
 

 


	1. Introduction
	2. Materials and Method
	3. Results
	4. Discussion
	5. Conclusions

