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P

A B S T RAC T
Calendula Officinalis (Asteraceae) is widely used in traditional medicine as an antiinflammatory agent and has also been reported to have anti-bacterial, anti-fungal and anti-viral
activities. Sesquiterpene glycosides, saponins, triol, triterpenes and flavonoids are observed
in its composition. The present study was designed to evaluate the antinociceptive effect
of hydro-alcoholic extract of Calendula Officinalis in male rats. The animals were treated
intraperitoneally with different doses of the Calendula Officinalis flower extract (100, 150
and 250 mg/kg body weight). On the basis of the previous report the dose of 150 mg/kg is
most effective. The analgesic activity was tested by tail flick and acetic acid-induced writhing
tests. Data between experimental groups were compared by one way analysis of variance
(ANOVA) followed by tukey’s as post hoc test. All doses of the extract and also naloxone
+ extract (150mg/kg) significantly increased the tail flick latency compared to the control
group. The extract of Calendula officinalis significantly reduced the number of abdominal
constrictions and stretching of hind limbs induced by the injection of acetic acid. Naloxone +
extract (150mg/kg) significantly increased the number of writhing. From the results it could
be concluded that the Calendula Officinalis extract exhibits anti-nociceptive activity. Analgesic
effects of Calendula Officinalis have the same pathway as opioids, but just in the peripheral test
(acetic acid-induced writhing test).

1. Introduction

ain is a major symptom in many medical
conditions, and it is the most common reason for medical consultation. Approximately one-half of all licensed drugs that were
registered worldwide in the 25 years period
prior to 2007 were natural products or their synthetic
derivatives (David et al., 2011). More than 100 plants
are known to have pain-relieving properties, but some
are really outstanding (Mohammed, 2009). Calendula
Officinalis, belonging to the family of Asteraceae, commonly known as English marigold or Pot Marigold is
an aromatic herb which is used in traditional medicine

(Chakraborthy et al., 2010). It has been reported to possess many pharmacological activities, which include antioxidant (Preethi et al., 2006), anti-inflammatory (Della
et al., 1994; Zitterl et al., 1997), antibacterial (Dumenil
et al., 1980), antifungal (Kasiram et al., 2000; Iauk et
al., 2003) and antiviral (Barbour et al., 2004). This plant
is rich in many pharmaceutical active ingredients like
carotenoids, flavonoids, glycosides, steroids and sterols
which have some modulatory role on nociception. This
study was undertaken to evaluate the anti- nociceptive
effect of Calendula Officinalis hydro-alcoholic extract
by using acetic acid induced writhing test and tail flick
response in the Wistar male rats.
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2. Methods
2.1. Preparation of the Extract
Fresh flowers of Calendula Officinalis were collected
from the campus of the herbal garden in Iran –Hamedan, identified and authenticated. The flower parts were
cleaned, dried under shade and powdered by a mechanical grinder. The powdered flower was soaked with
ethanol and water (80: 20) for 72 hours. The resultant
extract was filtered. The filtered extract was concentrated to dryness in a rotary evaporator under reduced
pressure at a constant temperature of 50°C. The dried
mass was stored in a refrigerator and considered as the
extract.
2.2. Animals and Experimental Groups
Wistar male rats (250-300g) were purchased from the
Pasteur institute of Iran. They were housed in standard
polypropylene cage and kept under controlled room
temperature (20 ± 20C; relative humidity 40- 60%)
in a 12 hours light-dark cycle. The rats were given a
standard laboratory diet and water ad libitum. Each rat
was used only once. All procedures for the treatment
of animals were approved by the research committee
of the Islamic Azad University, Hamedan branch and
were done according to the guide for care and use of
laboratory animals published by the United States National Institutes of Health (NIH Publication No. 85-23,
revised 1985). The rats were randomly divided into six
experimental groups: control group; second, third, and
fourth groups received intraperitoneal (i.p) injection of
Calendula Officinalis extract at doses of 100 (cal100),
150 (cal150) and 250 (cal250) mg/kg, respectively; fifth
group received morphine (1 mg/kg, i.p); and the sixth
group received naloxone and extract of Calendula Officinalis at doses of 150 mg/ kg. The volume of injection
was set at 10 mL/kg.
2.3. Nociceptive Testing
2.3.1. Tail Flick Test (TFT)
Nociception was assessed using the radiant heat tail
flick test (Dogrul et al., 2007). The rat tail was marked
with a pen about 2 cm from the tip and the light beam
was focused on this marked site (Dogrul et al., 2007).
Baseline tail flick latency for each rat was determined.
The intensity of light was adjusted so that baseline latencies were 2-3 seconds, with a cutoff time of 10 seconds to prevent tissue damage. Animals were restrained
and the drugs, extract or normal saline were injected
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intraperitonealy (i.p). Tail flick latencies were measured
before and 20 min after drug, extract or saline injections.
2.3.2. Writhing Test
The method of Santos (2005) was used to measure
writhing response (Santos et al., 2005). Visceral nociceptive response was induced by i.p injection of 0.06%
solution of acetic acid. The numbers of writhing were
recorded during the first 30 minutes after acetic acid injection.
Each writhe consists of contractions of the
abdominal musculature followed by extension of the
posterior limbs. A reduction in the writhing numbers as
compared to the control group was considered as the
evidence for analgesia. Experimental groups were the
same as in the tail flick test.
2.4. Statistical Analysis
The data of the tail flick latency was analyzed within
each group using the paired t-test. Comparison of data
between experimental groups of tail flick or writhing
tests were analyzed by one way analysis of variance
(ANOVA) followed by tukey’s as post hoc test for multiple comparisons. P-values less than 0.05 were considered as statistically significant. Results were presented
as mean ± SEM.

3. Results
3.1. Tail flick
Statistical analysis using one-way ANOVA indicated
that all doses of the extract and naloxone + extract,
significantly (cal 100 and cal 250, p<0.05; cal 150,
p<0.01; nal+cal 150, p<0.05) increased the TFT time
compared to the control. There was no significant difference in the tail flick latency between cal 150 and cal
150 + naloxone treated groups. The result of tail flick
test is shown in figure 1.
3.2. Writhing Test
Calendula Officinalis (cal 150; p<0.05, cal 250;
p<0.01) significantly reduced the number of abdominal constrictions and stretching of hind limbs induced
by the injection of acetic acid (cal 100; p>0.05) (Figure
2). The hydro-alcoholic extract of the Calendula Officinalis (250 mg/kg i.p) exhibited greater activity,
which was comparable with the standard drug
morphine. The decreased number of writhes by cal
150 was reversed by naloxone.
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Figure 1. Rat tail-flick response before and 20 minutes
after intraperitoneal administration of morph, nal+cal 150
and various doses of the extract of calendula officinalis
(100,150,250 mg/kg). n=6 for each group. Values represent
the mean ±S.E.M. *p<0.05 and **p<0.01 significantly difference in compared to after injection in the same group.
#p<0.05, ##p<0.01 and### p<0.001 significantly different
compared to control group. cont ;control , cal 100; calendula
officinalis 100mg/kg , cal150; calendula officinalis 150mg/
kg , cal250; calendula officinalis 250mg/kg , morph; morphine , nal+cal ; naloxan+ calendula officinalis 150mg/kg.

4. Discussion
According to Woolf (2010), there are three classes of
pain: nociceptive pain, inflammatory pain which is associated with tissue damage and the infiltration of immune
cells, and pathological pain which is a disease state
caused by damage to the nervous system (neuropathic
pain) or by its abnormal function (dysfunctional pain).
The results of the present study indicate that hydro-alcoholic extract of Calendul Officinalis exert anti-nociceptive effects both in tail flick and writhing test. These
methods are used to detect central and peripheral analgesics. Acetic acid induced writhing test was used for
detecting both central and peripheral analgesia, and tail
flick test is most sensitive to centrally acting analgesics.
Intraperitoneal administration of acetic acid releases
prostaglandins and sympathomimetic system mediators
like PGE2 and PGF2α and their levels were increased
in the peritoneal fluid of the acetic acid induced rat
(Deraedt et al., 1980). The nociceptive is short lasting
and it is well accepted that agonists of µ -opioid receptors produce analgesia in acute pain models. Therefore, it is believed that substances that are effective
in tail flick exert their effects predominantly through µ
-opioid receptors (Shuanglin et al., 2000; Chandana et

Figure 2. Acetic acid- induced writhing response. The numbers of writhes during 30 minutes after acetic acid induced
writhing response was shown. N=6 for each group. Values
represent the mean ±S.E.M. *p<0.05 and **p<0.01 significantly difference in compared to after injection in the same
group. ##p<0.01 and### p<0.001 significantly different
compared to control group. cont ;control , cal 100; calendula
officinalis 100mg/kg , cal150; calendula officinalis 150mg/
kg , cal250; calendula officinalis 250mg/kg , morph; morphine , nal+cal ; naloxan+ calendula officinalis 150mg/kg.

al., 2010). The abdominal constrictions produced after
administration of acetic acid is related to sensitization
of nociceptors to prostaglandins (Shekhawat et al.,
2010). Therefore it is possible that the extracts exert
their analgesic effect probably by inhibiting the synthesis or action of prostaglandins. The active components
of calendula's anti-inflammatory activity are thought
to be the triterpenoids, particularly resin. Resin is a
novel highly specific inhibitor of 5-lipoxygenase, the
key enzyme for leukotriene biosynthesis (Chandana et
al., 2010). Leukotriene as well as peptidoleukotrienes
result in an increase in vascular permeability and chemotaxis of polymorphonuclear leucocytes as well as
release of mediators from leucocytes, which sensitize
nociceptors (Jain et al., 2001 ; Boden , 2001 ). The
presence of alkaloid in the plant extract supports the
claim that this compound has anti-nociceptive property,
since alkaloids, flavonoids and saponins also have been
found in the hydro-alcoholic extract of the calendula
officinalis. It may also be related partly to the presence of steroids that have been shown to exert analgesic
effects in animal models of nociception (Preethi et al.,
2009; Wang et al., 2006). Flowers are also found to contain lycopene and β-carotene. The ingredients of C. Officinalis, like lutein, possess chemopreventive potential
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(Nishino et al., 2002) and β-carotene has been reported to suffocate reactive oxygen species (Bohm et al.,
1993). Lycopene consistently reduces transcript levels
of proinflammatory cytokines. From the results it could
be concluded that the extracts exhibit anti-nociceptive
activity by central as well as peripheral mechanism(s).
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