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Original Article

Backgrounds: In Persian traditional medicine, palm date spathe (PDS) is introduced as an analgesic. Therefore, 
this study was designed to investigate the analgesic effect of hydroalcoholic extract of PDS on acute and 
chronic pain in mice in comparison with diclofenac and morphine.
Materials and Methods: In this study, which was conducted in summer 2014, 220 male mice (20–30 g) 
were randomly divided into two categories, each consists of 11 groups as follows: A normal control group, 
a solvent (Tween 80) control group, 3 morphine positive control groups (2, 4 and 8 mg/kg), 3 diclofenac 
positive control groups (10, 20 and 30 mg/kg), and 3 main experimental PDS groups (2, 20, and 200 mg/kg). 
Hot plate was applied on animals in one category and writing test on the other category to assess acute 
and chronic pain, respectively.
Results: In the writing test, the average writing time and number of animals receiving a maximum 
dosage of morphine, diclofenac, and PDS were significantly less than the control group. In the hot 
plate test, only groups receiving different doses of morphine at different time points and those 
received 30 mg/kg diclofenac at 15 min after the intervention showed significant difference with the 
control group.
Conclusion: 200 mg/kg extract of PDS, revealed a significant analgesic effect on chronic pain, but it did not 
show any analgesic effect on acute pain.
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INTRODUCTION

Pain is a sign of diseases and acts as a warning 
mechanism to alarm a possible tissue injury.[1]

Nowadays, opioids and nonsteroidal anti‑inflammatory 
drugs (NSAIDs) are widely and increasingly used to 
relieve pain throughout the world.[2]

The use of analgesic drugs for pain relief revealed their 
side effects. For example, opioids can cause nausea, 
respiratory failure, consternation, and constipation, and 
if applied for a long time, it will be addictive. NSAIDs also 
can lead to gastrointestinal disorders, renal damage, and 
so on.[2,3] Due to the side effects of these drugs and the 
economical issues, it is important to conduct the research 
projects on finding new potential analgesic drugs with 
fewer side effects that can replace the present drugs.[4]

Due to progressive public interest in the use of medicinal 
plants, many researchers have been focused on the 
analgesic effects of various plants, which are mentioned 
as painkillers in traditional medicine.[5] Based on 
Persian traditional medicine, palm date spathe (PDS) 
distil, which is obtained from the inflorescence sheath 
of phoenix dactylifera, and is known as “taroone,” is 
widely used as a healer remedy for lowering blood 
lipids, increasing breast milk, relieving tooth and joint 
pains, treating rheumatic diseases, strengthening 
the sexual power, and curing diarrhea and cramp, as 
well as sedative and hypnotic effects.[6] Chemically, 
PDS extract contains proteins, fats, regenerative and 
nonregenerative sugars, lignin, phenolic compounds, 
flavonoids, furfural, calcium pectate, 1,2‑dimethoxy 
4‑methylbenzene, 3,4‑dimethoxytoluene, camphor 
and Coumarin derivatives, phytosterols, amino 
acids, vitamins, moisture, and wood ash.[7‑10] The 
anti‑inflammatory and analgesic effect for some of 
these constituents has been evaluated.[11‑13]

Based on the evidences in traditional medicine,[4] 
the results of a preliminary experimental trial study 
that confirmed the analgesic effect of PDS extract in 
a formalin‑induced pain model in male rats,[14] and 
evidences for analgesic and anti‑inflammatory effects 
of some spath’s components, the present study, was 
conducted to evaluate the analgesic efficacy of PDS 
hydroalcoholic extract and compare its potency with 
the analgesic effects of morphine and diclofenac, in 
both chronic (using the writhing test) and acute (using 
the hot plate test) pain models in male mice.

MATERIALS AND METHODS

Animals
In this experimental trial study, which was conducted 
in summer 2014, 220 male albino mice (20–30 g), 

were selected from laboratory animal house in the 
Shahid Sadoughi University of Medical Sciences, 
Yazd, Iran, by simple sampling. Animals were kept 
in same environmental condition and randomly 
divided into two equal categories. Each category was 
divided randomly and equally into 11 groups under 
the following treatments: The distilled water control 
group and the solvent control group was received PDS 
extract solvent (20% solution of Tween 80), 3 test 
groups receiving 2, 20, and 200 mg/kg hydroalcoholic 
PDS extract, 3 positive control groups, were under 
the effect of 2, 4, and 8 mg/kg morphine sulfate, and 
the last 3 positive control groups were treated by 10, 
20, and 30 mg/kg sodium diclofenac. Hot plate was 
applied on animals in one category and writing test 
on the other category to assess acute and chronic 
pain, respectively. In this study, animal handling 
was approved by the Institutional Ethical Committee 
and all efforts were made to minimize the animal’s 
suffering in the experimental procedures.

Preparation of palm date spathe extract
In order to prepare the PDS extract, the fresh sheaths 
of palm inflorescence, taken from a Bam Mazafati 
palm tree (Phoenix dactylifera) in South Kerman 
Province (Iran), was dried at room temperature. Then, 
the dried pieces of spathe were pulverized by the 
electric mill. Two hundred gram of spathe powder was 
soaked in 1000 ml of 80° ethanol and kept in a black 
glass jar in a dark place at room temperature and was 
shaken at regular intervals. After 48 h, the mixture 
was extracted by a piece of clean cloth and passed 
through a paper filter. The yielded solution was then 
centrifuged at 4000 round for 10 min. The supernatant, 
as the crud spathe extract was kept in a flat glass vessel 
for 10 days until completely dried. Plant materials were 
approved by botanists in Bam Agriculture Research 
Centre, and a sample of crude extract was harvested 
in Yazd Herbal Medicine Research Centre. In order to 
prepare the solution for injection, the required amount 
of the PDS extract was weighed, and dissolved in 20% 
solution of Tween 80, and was kept in a refrigerator 
at a temperature of 4°C until the time of injection.[15]

Hot plate test
To assess the acute/tonic pain, a hot plate analgesia 
meter (Borjsanat co., Iran) was used. The device consists 
of an electrically heated surface which its temperature is 
controlled for 54–56°C. The animals are placed on the hot 
plate and the time until either licking or jumping occurs 
is recorded by a built‑in stopwatch. The response latency 
is recorded before (baseline latency) and after 15, 30, 45, 
and 60 min following intraperitoneal administration 
of the standard drugs or PDS extract (test latency). In 
order to reduce the mice stress of being in the test device, 
before turning the hot plate apparatus on, each mice was 
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put in the device for 3 times with 5 min intervals. In the 
present study, the hot plate temperature was tuned on 
54 ± 0.1°C and to prevent the tissue injury, 30 s cut‑off 
was considered for this test.[16,17]

In order to eliminate the effect of individual variations, 
for each animal, the percentage of maximum possible 
effect (%MPE) in 4 times points (15, 30, 45, and 
60 min after intervention) was calculated by following 
formula:

%MPE =  ( test  latency  −  base l ine  latency) /
(cut‑off‑baseline latency) ×100

Writhing test
To assess the chronic pain in animals, 15 min after 
the treatment, the writhing test was carried out on 
each animal, including an intraperitoneal injection of 
10 ml/kg of 0.7% acetic acid solution, and recording 
the number and duration of its writhes as a sign of 
chemical induced pain for 30 min.[18]

Statistical analysis
Data obtained in this study were considered as 
mean ± standard error of mean, analyzed by stat 
graph software (GraphPad Software, Inc., USA), using 
the two‑way ANOVA, followed by Bonferroni post hoc 
test for comparing %MPE in different groups at 4 
different time points and one‑way ANOVA followed 
by Tukey’s posttest to compare the number and the 
time course of writings in different groups. In this 
statistical analysis, P < 0.05 was considered as the 
level of significance.

RESULTS

Hot plate test
The average %MPE in response to heat stimulus in 

different groups, in the hot plate test, at intervals of 
15 min is shown in Table 1.

Statistical analysis of %MPE in different groups 
at different time points showed that the animals 
receiving 8 mg/kg morphine at all times, and those 
received 30 mg/kg diclofenac, 15 min after the 
intervention, showed significant differences with 
control group. There was no significant difference 
between DW and TW groups in any time point. Also, 
animals receiving different doses of PDS extract did 
not show any significant difference as compared with 
DW and TW groups [Table 1].

Writhing test
In writhing test, the maximum average time of 
pain expression (in seconds), during a 30 min test 
interval, was observed in control group (212.5 ± 23.48) 
and the minimum average was for group receiving 
200 mg/kg PDS extract (0.38 ± 0.16) [Figure 1]. At 
the same time, the maximum average of writhes 
numbers, was shown by group who received 
10 mg/kg diclofenac (18.58 ± 2.09) and its minimum 
was for the group that received 200 mg/kg PDS 
extract (0.29 ± 0.13) [Figure 2]. In positive control and 
test groups animal’s responses to painful stimulus, 
changed over time, and were dependent on the dosage 
of treatments. In an overall view, morphine, diclofenac, 
and PDS extract attenuate the pain induced by 
intraperitoneal injection of acetic acid, and the 
average time and number of writhes in animals who 
received the maximum doses of their medications were 
significantly lower than the control group (P < 0.001).

Regarding the time of writhing, there was no 
significant difference between the group that received 
200 mg/kg PDS extract and those received 30 mg/kg 

Table 1: Mean±SEM of animal’s %MPE in different groups in the hot plate test (n=8)
Time sections Groups

DW TW Mor2 Mor4 Mor8 Dic10 Dic20 Dic30 PDS2 PDS20 PDS 200
15 min

Mean −0.89c,d 4d 10d 27a,b 16a 2.1d 6.5d 16a 5.2d 2.3d 1.8d

SEM 2.7 2.2 2.6 4.4 4.3 2.6 1.7 6.4 3.2 1.5 1
30 min

Mean 6.4c,d 4.4c,d 12d 26a,b 32a 6.6d 12d 10d 4.7c,d 4.2c,d 5.9c,d

SEM 3.5 2.1 3.8 5.4 8.8 2.3 2 2.7 3.6 3 2.2
45 min

Mean 4.2c,d 4.8c,d 14d 26a,b 32a 6.5c,d 9.6c,d 13d 7.4d 4.5d 6.4d

SEM 1.8 1.4 1.9 2.7 3.6 1.8 1.5 1.8 2 1.6 1.7
60 min

Mean 7.4d 4.17d 14.83 18.23 33.6a,b 7.08d 9.07d 13.13 10.34d 7.15d 12.14d

SEM 4.44 3.28 4.77 5.11 5.36 5.10 4.14 2.41 5.11 4.77 4.58
According to the two‑way ANOVA followed by Bonferroni post hoc test, a, b, c, and d indicate significant differences (P<0.001) as compared with groups receiving DW, TW, 
Mor4, and Mor8, respectively. %MPE: Percentage of maximum possible effect, DW: Distilled water, TW: 20% Twin 80, Mor2: Morphine sulfate 2 mg/kg, Mor4: Morphine 
sulfate 4 mg/kg, Mor8: Morphine sulfate 8 mg/kg, Dic10: Diclofenac 10 mg/kg, Dic200: Diclofenac 20 mg/kg, Dic30: Diclofenac 30 mg/kg, PDS2: Palm date spathe 
2 mg/kg, PDS20: Palm date spathe 20 mg/kg, PDS200: Palm date spathe 200 mg/kg, SEM: Standard error of mean
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diclofenac or 8 mg/kg morphine, but the number of 
writhes in this groups was considerably lower than 
those received 30 mg/kg diclofenac (29 ± 0.13 vs. 
7.25 ± 1.57, P < 0.05).

DISCUSSION

The results of this study showed that no analgesia is 
possessed by the PDS extract in acute pain model, but 
the chronic responses to painful chemical stimulus in 
writhing test were dose dependently attenuated by 
PDS extract and its antinociceptive effect in 200 mg/kg 
was identical to 30 mg/kg diclofenac and 8 mg/kg 
morphine.

Pain induced by intraperitoneal injection of acetic 
acid and its transmission is complex and involves 
the interaction of both peripheral and central 
structures. Different neurotransmitter systems such 
as serotoninergic, catecholaminergic, cholinergic, 
dopaminergic, and opioidergic may contribute in the 
modulation of acetic acid‑induced pain transmission 
in the central nervous system.[19] Peripherally, in 
addition to the direct stimulation of pain receptors, 
intraperitoneal injection of acetic acid also leads to 
the production of inflammatory substances such as 
type E prostaglandins which are responsible for pain 
and writhing responses.[19]

Camphor derivatives, which are among the PDS 
extract constituents, may be involved in its centrally 
acting anti‑inflammatory and analgesic effects, via 
stimulation and subsequent blockade of the sensitivity 
of transient receptor vanilloid subtype I channels, 

which are abundantly expressed in nociceptive neurons.
[12,13] Peripherally, Coumarin derivatives, another 
PDS extract constituents, can inhibit lipid production 
and enhance the removal of free oxygen radicals.[11‑20] 
Following the tissue damage, similar to what occurs 
after intraperitoneal injection of acetic acid; the 
group E prostaglandins are produced in the abdominal 
cavity and help the process of inflammation and 
intensification of pain, through sensitizing the nerve 
endings to bradykinin, histamine, and other released 
transmitters.[21] Coumarin and its derivatives, 7‑hydroxy 
Coumarin, inhibit the production of prostaglandins 
E through inhibition of the cyclooxygenase enzyme 
systems, and results in the reduction of inflammation 
and pain induced by acetic acid.[11] Beta sterols that 
are a form of phytosterols and are abundant in PDS 
extract were also introduced as anti‑inflammatory 
agents, however, their effect was weaker than the 
anti‑inflammatory effects of hydrocortisone.[22,23]

A research conducted in 2011, by use of formalin, 
hot plate, and writing tests revealed that Vitamin 
C, carotene, phytosterols, and calcium in the plant 
products were considered to induce a significant 
anti‑inflammatory and anti‑nociceptive effect.[24] 
According to the findings of another study in 2008, 
acetyl 2, pyronie, scopoletin (a kind of Coumarin) 
and alpha spinasterol (a kind of phytosterols) found 
in plant extracts, are involved in attenuation of 
glutamate‑induced pain in rats, through the blocking 
of glutamate receptors as well as, by inhibiting the 
pro‑inflammatory cytokines such as alpha tumor 
necrosis factor and type 1 leukotrienes.[25]
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Figure 1: The effects of palm date spathe extract and positive 
control drugs on writhing time (second) as compared with control 
groups (n = 8). Based on the one-way ANOVA followed by Tukey’s 
post hoc test, *inducatethe significant differences, as compared 
with the control groups (P < 0.01). DW: Distilled water, TW: 20% 
Twin 80, Mor2: Morphine sulfate 2 mg/kg, Mor4: Morphine sulfate 
4 mg/kg, Mor8: Morphine sulfate 8 mg/kg, Dic10: Diclofenac 10 mg/kg, 
Dic200: Diclofenac 20 mg/kg, Dic30: Diclofenac 30 mg/kg, PDS2: Palm 
date spathe 2 mg/kg, PDS20: Palm date spathe 20 mg/kg, PDS200: 
Palm date spathe 200 mg/kg
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Figure 2: The effects of palm date spathe extract and positive 
control drugs on the number of writings as compared with control 
groups (n = 8). Based on the one-way ANOVA followed by Tukey’s 
post hoc test, *indicate the significant differences, as compared 
with the control groups (P < 0.01). DW: Distilled water, TW: 20% 
Twin 80, Mor2: Morphine sulfate 2 mg/kg, Mor4: Morphine sulfate 
4 mg/kg, Mor8: Morphine sulfate 8 mg/kg, Dic10: Diclofenac 10 mg/kg, 
Dic200: Diclofenac 20 mg/kg, Dic30: Diclofenac 30 mg/kg, PDS2: Palm 
date spathe 2 mg/kg, PDS20: Palm date spathe 20 mg/kg, PDS200: 
Palm date spathe 200 mg/kg
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In an experimental study, anticonvulsant effect 
of 3–4 dimethoxytoluene, as one of the major 
components of PDS, was investigated in four different 
convulsing models in rodents and supposed that the 
anticonvulsant effects could be due toincreasing the 
gamma‑amino butyric acid levels in the brain, which 
inhibits the construction of nitric oxide enzymes, 
N‑methyl‑D‑aspartate glutamate receptors, or by 
suppressing the brain noradrenergic pathways.[26]

According to the suggested effects for different PDS 
extract constituents, the analgesic effect of dates 
spathe extract may be through the central pathways 
involved in acetic acid‑induced pain modulation or via 
antioxidant effect of sterol and flavonoids constituents 
of the extract[27] which inhibit the production of 
inflammation‑inducing factors.[28,29] Furthermore, 
structural changes in the central nervous system 
such as increasing the number and responsiveness of 
alpha‑2‑adrenergic receptors in the spinal cord may be 
effective in modulating pain sensation by the extract.[30]

CONCLUSION

The findings of this study confirmed the opinions of 
traditional physicians regarding the analgesic effects 
of the date spathe, and approved that this analgesic 
effect induced by 200 mg/kg PDS is almost comparable 
with the analgesic effects of 8 mg/kg morphine and 
30 mg/kg diclofenac. Based on the analgesic effect of 
some bioactive compounds in the spathe extract, it can 
be concluded that its analgesic effect may be due to 
the camphor derivatives, Coumarin, and phytosterols 
existing in it.
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