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ABSTRACT

Tualang honey (1% Feng Mi) is known to have anti-inflammatory property, but its antinociceptive property has not been extensively
investigated. In this study, we examined the preemptive effects on administering different doses of Tualang honey and prednisolone on
the nociceptive response in male Sprague-Dawley rats. Thirty-five male Sprague-Dawley rats were randomized into five groups (n=7)
and each group received either distilled water, Tualang honey (0.2, 1.2 or 2.4 g/kg) or prednisolone (10 mg/kg) for 10 days. The response
to noxious thermal stimulus was assessed using tail flick test on Day 10. The well-being of the rats was also assessed by monitoring
their food intake and body weight. Data were analyzed using one-way Analysis of Variance (ANOVA) with post-hoc Scheffe’s test
and P value less than 0.05 was considered significant. In tail flick test, the tail flick latency time was significantly higher in the groups
that received 1.2 g/kg and 2.4 g/kg of Tualang honey and 10 mg/kg of prednisolone, compared to the control group (P < 0.05). There
was significant reduction in the total food pellet intake in the groups receiving prednisolone and Tualang honey (1.2 g/kg and 2.4 g/
kg) compared to controls; however, the body weight gain was only significantly reduced in the prednisolone group. All the parameters
were not significantly affected in the group receiving 0.2 g/kg of Tualang honey. In conclusion, preemptive administration of Tualang
honey (1.2 g/kg and 2.4 g/kg) and prednisolone (10 mg/kg) had reduced the pain responses. The reduced weight gain in the prednisolone
group is an unwanted effect due to its metabolic and central actions. Further studies are required to confirm the antinociceptive effects
and elucidate the mechanism of antinociceptive action of Tualang honey in the rats.
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B,, PGE,, and PGF%a) in normal .human subjects and animal mod-
els.’! Apart from this, other studies have demonstrated that honey
Honey (4% Féng Mi) is a natural product produced by hon- reduces the release of nitrous oxide, histamines, and cytokines
eybees. It is used to treat various conditions including infertility,
respiratory and gastrointestinal symptoms.[! Previous reports have ~ inflammation and pain.””
shown the anti-inflammatory and antinociceptive properties of There are several types of honey, including Tualang and Gelam
honey. Honey was reported to reduce pain from burns and reduce ~ honey, in Malaysia. Both types of honey have been shown to have
the local pain rapidly.”) The reduction in pain might be attributed ~ antioxidant and anti-inflammatory activities.™ The phenolic and
to honey’s ability to reduce plasma prostaglandins (thromboxane  flavonoid compounds in Tualang honey contribute to its antioxi-

such as tumor necrosis factor-alpha (TNF-a), which may reduce
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dant activity and might have a role in its anti-inflammatory and
probably its antinociceptive effects.l’! An established anti-inflam-
matory agent, prednisolone, has been used to treat inflammatory
diseases and was found to be useful in painful conditions such as
bladder pain syndrome and arthralgia.l® However, it has various
side effects including immune suppression, insulin resistance,
skeletal muscle wasting, and osteoporosis.®®!

The analgesic and anti-inflammatory effects of other types
of honey, e.g. Gelam and Manuka honey, were reported in vari-
ous studies, but the present study is among the first few studies
which investigated the analgesic effects of Tualang honey.>? It
is not known whether Tualang honey’s antinociceptive property
is dose dependent and whether its antinociceptive property is
comparable to prednisolone. Therefore, in the present study,
we hypothesized that the antinociceptive effects of Tualang
honey were dose dependent and comparable to prednisolone.
The first aim of the study was to examine the effects of differ-
ent doses of Tualang honey and prednisolone administration
on nociceptive responses induced by noxious thermal stimuli
in male Sprague-Dawley rats. In this study, the well-being of
the rats was also assessed by monitoring their food intake and
body weight. As previous reports have shown various effects of
prednisolone and Tualang honey on these parameters, the second
aim was to determine whether administration of Tualang honey
and prednisolone altered the food pellet intake and body weight
in the rats studied.['*!"!

MATERIALS AND METHODS

This was an experimental study performed in the Physiology
Laboratory, Universiti Sains Malaysia (USM) Health Campus,
Kelantan. Experiments were performed between 08:00 and 16:00
hours. The research was approved by the USM Animal Ethical
Committee [USM/Animal Ethics Approval/2010/(63)(266)].

Animals

The rats were obtained from Animal Research and Service Cen-
tre (ARASC), USM Health Campus. Thirty-five Sprague-Dawley
male rats, weighing from 250 to 300 g (8-10 weeks old) were
used in this study. They were kept under 12-h light dark cycle and
permitted free access to food pellets and water. All the rats were
housed individually and allowed to acclimatize at least for 4 days
in the physiology laboratory before beginning the experiment.!'”
The experiment was performed between 08:00 and 16:00 hours and
behavior test was conducted in the morning.['” The testing room
was consistently maintained at 22°-24°C. The body weight and
total food pellet intake of the animals were recorded daily during
the experiment. The changes in body weight and total food pellet
consumption were calculated.

Tualang honey and prednisolone administration

Tualang honey (%% Feng Mi) was supplied by Federal Ag-
ricultural Marketing Authority (FAMA), Ministry of Agriculture
and Agro-based Industry, Malaysia. All the animals were force-fed
using a gavage needle in order to ensure that the accurate amount
of distilled water, Tualang honey, or prednisolone was adminis-
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tered. The doses of Tualang honey chosen (0.2 g/kg, 1.2 g/kg, and
2.4 g/kg body weight) were based on the doses of Tualang honey
according to a previous report by Mohamed et al.["3) Meanwhile,
the dose of prednisolone (10 mg/kg) was chosen from a study by
Nakamura et al." based on its effectiveness in reducing inflam-
matory symptoms. Tualang honey or prednisolone was dissolved in
distilled water to obtain the required concentration. The treatment
was given daily for 10 days before conducting the tail flick test.

Tail flick test

This test measured nociceptive reflex response when stimu-
lated with noxious heat using Tail Flick Analgesia Meter (IITC,
Woodlands Hill, California, USA). The test followed the protocol
used by Bannon and Malmberg.["! The light beam used for this
test was standardized at 8 units. On the 10™ day, tail flick test
was conducted 1 hour after administration of treatment. The rats
were acclimatized to the test environment for 30 min before the
experiment. The rat was positioned in a Plexiglas restrained tube
and three areas were selected to conduct the test, which were at
30, 40, and 50 mm from the tip of the tail. Three minutes interval
was given in between two tests to reduce the effects of tissue
damage at each site. The time when the tail flicked away from the
light beam source was taken and the responses were averaged for
each rat to increase the accuracy of the test. Ten seconds was the
cut-off time to avoid any tissue damage.

Statistical analysis

Data were analyzed using Statistical Package for Social
Sciences version 19 software (IBM, New York, United States).
One-way Analysis of Variance (ANOVA) with post-hoc Scheffe’s
test was used to analyze the changes in rats’ body weight, food
consumption, and tail flick responses. All the data were expressed
as mean + standard error of mean (SEM). P values less than 0.05
were considered as significant.

RESULTS

Total consumption of food pellets

The data analysis of food intake by one-way ANOVA revealed
significant difference between all groups [F (4,30) = 30.996,
P < 0.001]. Post-hoc Scheffe’s test demonstrated a significant
reduction of food pellet intake in rats receiving Tualang honey
(B&% Feng Mi) at 1.2 g/kg and 2.4 g/kg compared to the control
group (P < 0.05) [Table 1]. There was a significant reduction in
prednisolone group compared to groups administered different
doses of Tualang honey and the control group (P < 0.05).

Changes in body weight of rats

The analysis with one-way ANOVA revealed a significant dif-
ference in the changes of animal body weight during treatment in
the groups [F (55,4) =25.173, P<0.001]. Post-hoc Scheffe’s test
demonstrated a significant reduction in weight gain in the group
that received preemptive administration of prednisolone compared
to the control and Tualang honey groups (P < 0.01). There was no
significant difference between the groups receiving different doses
of Tualang honey and the control group [Table 1].
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Tail flick test

The results of tail flick test, as illustrated in Table 2, reveal that
there was a significant difference between the groups [F (25,4) =
3.914, P<0.05]. Post-hoc Scheffe’s test demonstrated a significant
increase in the tail flick latency in the groups administered Tualang
honey at 1.2 g/kg and 2.4 g/kg and prednisolone, compared to the
control group (P <0.05). There was no significant difference in the
latency time between the groups administered 0.2 g/kg of Tualang
honey and the control group.

DISCUSSION

In the present study, the results showed that there was signifi-
cant reduction in total food intake and body weight gain in the
prednisolone group compared to the control group. The groups
that received 1.2 and 2.4 g/kg of Tualang honey (1% Feng Mi)
had reduced total food intake, but the weight gain was not signifi-
cantly reduced. The parameters were not significantly affected in
the group that received 0.2 g/kg of Tualang honey. In the tail flick
test, the tail flick latency was prolonged in the groups that received
1.2 g/kg and 2.4 g/kg of honey and 10 mg/kg of prednisolone.

Tualang honey contains fructose (39.84%), glucose (25.29%),
and maltose (3.17%), in addition to aforementioned phenolic and
flavonoid compounds.!'® Hence, the reduced food pellet consump-
tion in the groups that received 1.2 g/kg and 2.4 g/kg of Tualang
honey could be partly attributed to its constituent, fructose. Studies
have shown that low or moderate doses of fructose intake were
associated with reduced leptin levels, while high dose of fructose
intake increased the leptin levels.'”-'® Leptin inhibits the release
of neuropeptide Y and agouti-related peptide (NPY and AgRP,
respectively) in hypothalamic arcuate nucleus and stimulates the
synthesis of an appetite suppressant, o.-melanocyte stimulating

Table 1. Total food intake and changes in body weight of
rats (meantSEM) following 10 days of treatment (n=7)

Group Total food Changes in body
intake (g) weight (g)
Distilled water (control) 270.81+2.29 44.44+1.05
Tualang honey 0.2 g/kg 250.99+8.95 47.45+5.08
Tualang honey 1.2 g/kg 242.934+4.60%* 43.36+2.01
Tualang honey 2.4 g/kg 236.33+4.30%* 44.54+4.01
Prednisolone 10 mg/kg 194.34+1.74% 9.7842.48**

*P<0.05 statistical comparison between Tualang honey (1.2 g/kg and
2.4 g/kg) groups and the control group. “P<0.05 statistical comparison
between prednisolone group and Tualang honey (0.2, 1.2, and 2.4 g/kg)
groups, and the control group. **P<0.001 Comparison between group
receiving prednisolone (10 mg/kg), control and Tualang honey groups

Table 2. Tail flick test in all treatment groups (n=7)

Group Tail-flick latency (s)
Distilled water (control) 4.01+0.29
Tualang honey 0.2 g/kg 4.48+0.15
Tualang honey 1.2 g/kg 5.09+0.12%*
Tualang honey 2.4 g/kg 5.04+0.33*
Prednisolone 10 mg/kg 4.96+0.24%*

*P<0.05. Comparison between the groups that received Tualang honey at
1.2 and 2.4 g/kg and prednisolone at 10 mg/kg with the control group

hormone.!"™ The doses (1.2 g/kg and 2.4 g/kg) used in the study
were probably sufficient to suppress the release of NPY, and
AgRP, and stimulate the release of appetite suppressant. Further-
more, honey consumption may alter the meal-induced response
of ghrelin (hunger hormone) and anorexigenic hormone, peptide
tyrosine-tyrosine 3-36 (PYY, ).*

Although there was a significant reduction in the food intake in
the Tualang honey groups (1.2 g/kg and 2.4 g/kg), the body weight
of'the rats was not significantly affected. Similar findings were also
reported in male rats supplemented with 1.2 g/kg Tualang honey
for 13 weeks.?! It was suggested that there are adequate calories
in Tualang honey which might contribute to the normal body
weight gain in the groups administered honey despite the reduced
total food pellet intake. Other studies which have demonstrated
alteration in the body weight gain were conducted either on obese,
diabetic, or hypertensive subjects.%16]

The present study has shown that the group that received
10 days of prednisolone treatment had reduced total food intake
and body weight gain. Although glucocorticoid therapy is usually
associated with weight gain, its administration may not alter or may
lead to reduction in the parameter.l'”'¥ Studies have reported that
pretreatment with a lower dose of prednisolone was associated with
increase in food intake, while higher dose was associated with a
decrease in feeding.?>*! The dose used in the present study is con-
sidered high and its administration may lead to hyperinsulinemia,
glucolipid metabolic disturbances, and probably down-regulating
mRNA expression levels of the orexigenic neuropeptides, NPY
and AgRP, and anorexigenic neuropeptide, cocaine- and amphet-
amine-regulated transcript (CART), in the hypothalamus in the
rats.[??l The interactions of these factors probably contribute to the
reduction in food intake and body weight. Several studies have
demonstrated the stimulatory effects of glucocorticoids on leptin
secretion in both human and animal subjects. High leptin level
would reduce NPY/AgRP expression and stimulate the release of
appetite suppressant, o--melanocyte stimulating hormone.* These
mechanisms will lead to a decrease in food intake as seen in the
present study. However, the leptin level was not measured in the
present study due to financial constraint. The effects of predniso-
lone (10 mg/kg) and Tualang honey (1.2 g/kg and 2.4 g/kg) on
leptin level will be investigated in the future.

The reduction in body weight found in the present study
might be due to the reduced weight of the organs and reduced
muscle bulk, which are the side effects of prednisolone treatment.
Hull et al. have demonstrated a significant reduction in the total
body weight and the weight of several organs including spleen,
thymus, bursa, muscle, testis, and oviduct in Japanese quail fol-
lowing glucocorticoid treatment.! The study has shown that
the weight reduction was significantly correlated with the dose
of glucocorticoid administered. The reduced muscle bulk was
attributed to increased protein catabolism and impaired protein
synthesis.?¢

In the present study, the groups that received 1.2 g/kg and 2.4 g/kg
of Tualang honey had shown a significant increase in tail flick latency
time. The increase in reaction time of the rats shows that Tualang
honey at the doses given has analgesic activities. The antinociceptive
effects of Tualang honey might be contributed partly by its action
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on opioid receptors in the spinal cord. However, other mechanisms
might also be involved.?”! A report has shown that the antinocicep-
tive effects of Nigerian honey samples (Idanre and Ewu honey) were
reversed with the administration of naloxone, an opioid antagonist,
but the effects of other Nigerian honey samples (Jigawa, Ile-Ife, and
Umudike) were not reversed, suggesting other mechanisms which
might come into play (e.g. inhibition of voltage-gated Na* channels,
stimulation of noradrenergic inhibitory system and/or serotonergic
system).?” The analgesic properties of Tualang honey could also be
contributed by its antioxidant property (53.06 + 0.41 mg of ascorbic
acid equivalent per gram of Tualang honey).! Reports have shown
the role of oxidative stress in the development of pain/hyperalgesia,
and vitamin C, one of the antioxidants in Tualang honey, has been
shown to inhibit nociceptive transmission by interacting at the level
of glutamate receptors in the central nervous system.?®! The lowest
dose used (0.2 g/kg) probably was not sufficient to give a central
effect and did not significantly alter the latency time, compared to
controls.

In the present study, the antinociceptive effect in the tail flick
test was also evident in the group that received prednisolone.
The reduction in pain behavior is probably related to a decrease
in calcitonin gene-related peptide (CGRP) and an increase
in B2-gamma-aminobutyric acid (GABAB,) receptor expression in
the spinal cord.”?” CGRP is one of the neurotransmitters involved
in the nociceptive transmission in the spinal cord dorsal horn,
while GABA is an inhibitory neurotransmitter that inhibits the
transmission. The presence of nuclear glucocorticoid receptor im-
munoreactivity in a large number of spinal cord nerve cells which
have substance P or CGRP immunoreactivity (IR) suggests that a
glucocorticoid, prednisolone, may modulate the nociceptive trans-
mitting system, which may lead to a decrease in pain response.?*"

CONCLUSION

Preemptive administration of Tualang honey (1.2 and
2.4 g/kg) and prednisolone (10 mg/kg) is capable of altering the
feeding habits and modulating the nociceptive responses in male
Sprague-Dawley rats. The preliminary study provides novel
knowledge regarding the possible effects of Tualang honey in pain
modulation and its protective effects against weight alteration in
normal rats. The weight alteration by prednisolone is an unwanted
effect due to its metabolic and central actions. Further studies are
required to confirm the antinociceptive effects and elucidate the
mechanisms of antinociceptive action of Tualang honey in rats.
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