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Abstract

Objective(s)

Current study was undertaken to investigate the analgesic and anti-inflammatory effects of the aqueous
extract of Teucrium chamaedrys in mice and rats.

Materials and Methods

For evaluating of analgesic and anti-inflammatory activity, we used the carrageenan- and dextran-induced
paw oedema, acetic acid-induced writhing, tail flick and formalin pain tests.

Results

The extract of T. chamaedrys (50-200 mg/kg) and acetylsalicylic acid (100 mg/kg) produced a significant
(P< 0.01) inhibition of the second phase response in the formalin pain model, while only the high dose
(200 mg/kg) of the extract showed an analgesic effect in the first phase. The extract also inhibited acetic
acid-induced abdominal writhes in a dose-dependent manner. The tail flick latency was dose dependently
enhanced by the extract but this was significantly (P< 0.05) lower than that produced by morphine
(10 mg/kg). The extract (25-250 mg/kg) administered 1 hr before carrageenan-induced paw swelling
produced a dose dependent inhibition of the oedema. No effect was observed with the dextran-induced
oedema model. Results of the phytochemical screening show the presence of alkaloids, flavonoids and
triterpenoids in the extract.

Conclusion

The data obtained also suggest that the anti-inflammatory and analgesic effects of the extract may be
mediated via both peripheral and central mechanisms. The role of alkaloids, flavonoids and triterpenoids will
evaluate in future studies.

Keywords: Analgesic, Anti-inflammatory, Formalin test, Tail flick, Teucrium chamaedrys

1-Department of Physiology, School of Medicine, Kermanshah University of Medical Sciences, Kermanshah, Iran
2-Department of Pharmacoeconomy and Pharmaceutical Management, School of Pharmacy, Tehran University of
Medical Sciences, Tehran, Iran

3-Student Scientific Research Center, Tehran University of Medical Sciences, Tehran, Iran

4-Razi Herbal Medicines Research Center, Lorestan University of Medical Sciences, Khoramabad, Iran
*Corresponding author: Tel: +98-918-8563290; Fax: +98-831-8369850; email: Farshchi_a@razi.tums.ac.ir

Iran J Basic Med Sci, Vol. 13, No. 3, Summer 2010 119



Ali Pourmotabbed et al

Introduction

The use of natural products is growing in the
world especially in developing countries such as
China, India, Arabic countries and Iran. The
chemical diversity of plants has made them one
of the main sources for the isolation of bioactive
organic compounds (1). Analgesic therapy is
dominated by two major classes of analgesic
drugs; namely opioids and non steroidal anti-
inflammatory drugs (NSAIDs). Both classes of
analgesic drugs produce serious side effects,
such as gastrointestinal disturbances, renal
damages (with NSAIDs drugs), respiratory
depression and possibly dependence (with
opioids) (2, 3). The Mediterranean flowering
plant known as Teucrium chamaedrys
(Germander) is a member of Lamiaceae family
and useful in herbal medicine for its anti-
inflammatory, anti-rheumatic, digestive and
diuretic effects (4). It is used externally as an
astringent infusion on the gums and also in the
treatment of wounds (4). T. chamaedrys, which
is one of the most common and highly
investigated species in the Teucrium genus, is
marketed for use in weight control (5). In the
present study, we evaluated the anti-
inflammatory effects of the aqueous extract of
T. chamaedrys, using the carrageenan-and
dextran-induced rat paw oedema test and its
analgesic activity, using the formalin test, tail
flick latency and mouse writhing assays.

Materials and Methods

Preparation of plant extract

Fresh T. chamaedrys was collected at the
flowering stage (July 2008) and authenticated by
Ms. Jalilian, member of the School of
Agricultural ~ Sciences, Razi  University,
Kermanshah, Iran.  Fresh leaves  of
T. chamaedrys were cut into pieces and
macerated in distilled water. The liquid was
decanted after 4 days and filtered. The filtrate
was evaporated to dryness in an oven set at
40 °C. The dried extract was weighed and
dissolved in distilled water to a concentration of
200 mg/ml. The extract was maintained at 4 °C
throughout experiments.

Drugs

The following drugs were used in our
experiments: indomethacin (Zahravi
Pharmaceutical Company, Tabriz, Iran),
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carrageenan (Sigma Chemical Company, St.
Louis, USA), acetylsalicylic acid (Darou Pakhsh
Pharmaceutical Company, Tehran, Iran),
methysergide (Sandoz, Basle, Switzerland),
dextran (Sigma Chemical Company, St. Louis,
USA) and morphine (Darou  Pakhsh
Pharmaceutical Company, Tehran, Iran).

Animals

Male Wistar rats (150-200 g) and male NMRI
mice (25-30 g), kept at the Laboratory Animal
Centre of the School of Pharmacy, Kermanshah
UOniversity of Medical Sciences, Iran, were
used. The animals were housed in standard cages
with free access to food (standard laboratory
rodent’s chow) and water. The animal house
temperature was maintained at 23+3 °C with a
12 hr light/dark cycle (light on from 06:00 to
18:00 hr). The ethical guidelines for the
investigation of experimental animals were
followed in all tests (6). All efforts were made to
minimize animal suffering and to reduce the
number of animals used.

Analgesic activity

Mouse writhing assay

This was carried out according to the method
described previously (7). The extract of
T. chamaedrys (50200 mg/kg, i.p.) or distilled
water (10 mlkg) was administered to the
separated groups of mice, 1 hr before
intraperitoneal  injection of acetic acid
(0.6% v/v in normal saline, 10 ml/kg). Another
group received acetylsalicylic acid (100 mg/kg,
sc) as the reference drug. The number of writhes
was counted for 15 min.

Formalin test

The method used was similar to that described
previously (8, 9). Twenty microlitres of 1%
formalin was injected subcutaneously into the
right hind paw of mice. The time (in sec) spent
in licking and biting responses of the injected
paw was taken as an indicator of pain
response. Responses were measured for a
period of 5 min (first phase) and 15-30 min
(second phase) after formalin injection. Extract
of T. chamaedrys (50-200 mg/kg, i.p.) or
acetylsalicylic acid (100 mg/kg, SC) was
administered 30 min before formalin injection.
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Control animals received the same volume of
distilled water.

Tail flick test (TFT)

Tail-flick to radiant heat (Tail-Flick Apparatus
Model P-162, Pouyaye Armaghan Co., Iran)
was used to measure acute nociceptive
responses in mice. The intensity of the thermal
stimulus was adjusted to produce 5-6 sec
latency in tail-flick response. Five millimeter
of the tail was submitted to noxious heating.
The trial was automatically terminated at
12 sec if a response did not occur (cut off
time) to avoid damage to the tail. The TFT was
measured 30 min before and 30 min after
administration of extract (50-200 mg/kg, i.p.
injection) or morphine (10 mg/kg, sec) in
different groups of animals. Control animals
received distilled water (10 ml/kg). The
percentage of maximal possible effect
(MPE%) for each animal was calculated, using
the following formula:

MPE%= [(pre treatment TFT—post treatment
TFT)/ (12—pre treatment TFT)] x100 (10).

Anti-inflammatory activity

Rats (n=10 in each group) were allotted to
different experimental groups. Oedema was
induced in the rats by injection of carrageenan
(0.1 ml, 1% w/v in normal saline) or dextran (0.1
ml, 1% w/v in normal saline) into the sub-plantar
tissue of the right hind paw (11). Extract
(25-250 mg/kg), distilled water (0.1 ml/100 g
rat), indomethacin (10 mg/kg) or methysergide
(1 mg/kg) were administered intraperitoneally
1 hr before injection of phlogistic agents. The
paw volume (ml) was measured with a volume-
differential meter (Model S-79, Electronic
Industry Development, Iran). Measurements
were made immediately before injection of the
phlogistic agent (Ty) and again 6 h later (Tg) in
the animals injected with dextran or carrageenan.
The paw swelling was calculated as the
difference between Tg and T,

Preliminary phytochemical screening

The T. chamaedrys extract was screened for
alkaloids, flavonoids, triterpenoids and
saponins, using thin layer chromatography
(12). In order to chemically screen the extract,

Dragendorff’s reagent (potassium bismuth
iodide) was used for alkaloids, Mg*" and HCI
for flavonoids, Liebermann—Burchard method
for terpenoids, and the ability to produce foam
for saponins. The presence of phenolic
carboxylic acids in the extract was also
determined, using anisaldehyde-sulfuric acid
and vanillin-sulfuric acid reagents (13).

Acute toxicity

Doses of 0.5-4 g/kg of the extract was
administered to mice (n= 10 per group). The
animals were observed for any abnormal
behavior such as sedation, motor impairment
and hyperexcitability for 3 hr. Furthermore,
the incidence of mortality was noted up to
24 hr after administration. LDso was estimated
by log dose—probit analysis (14).

Statistical analysis

Results are expressed as mean+=SEM. Statistical
analysis was performed, using one way analysis
of variance (ANOVA) followed by Tukey's
test for multiple comparisons. P< 0.05 was the
critical criterion for statistical significance.

Results

Mouse writhing assay

In control mice, the number of writhes during
the 15 min test period was 73.3+3.4 (n= 10).
The treatment of animals with T. chamaedrys
aqueous extract (50-200 mg/kg) produced a
significant (P= 0.009) and dose dependent
inhibition of the control writhes (Table 1).
There was not any significant difference
(P= 0.066) between the effect of extract
200 mg/kg and acetylsalicylic acid (76.4% and
71.1%, respectively).

Formalin test

Results obtained from animals received
T. chamaedrys extract, showed a dose-dependent
relationship in both phases of formalin induced
pain. A significant inhibition (14.6%) was
produced only with the dose of 200 mg/kg
extract compared to control, in the first phase
(P= 0.041) (Table 2). However, all the doses
inhibited the second phase significantly
(P=0.008), similar to acetylsalicylic acid.

Iran J Basic Med Sci, Vol. 13, No. 3, Summer 2010 121



Ali Pourmotabbed et al

Table 1. Effect of T. chamaedrys aqueous extract on acetic acid-induced writhing in mice.

Group Dose (mg/kg) Number of writhings %Inhibition
(per 15 min)
Control - 73.3+3.4 -
T. chamaedrys 50 36.2+2.1* 50.6+3.2
100 34.6+3.2% 52.74+4.1
200 17.3+3.4* 76.44+4.5
Acetylsalicylic acid 100 21.2+1.3* 71.14£2.5
Values are mean+SEM (n=10 animals per group). *P< 0.01 vs. control.
Table 2. Effect of T. chamaedrys aqueous extract on formalin-induced pain.
Group Dose (mg/kg) 0-5 min %Inhibition 15-30 min %Inhibition
Control - 118.2+5.3 - 97.2+6.6 -
T. chamaedrys 50 111.3+6.9 5.8 49.3+8.9% * 49.2
100 101.5+£5.9 14.1 25.6+4,9%* 73.6
200 100.9+4.6* 14.6 21.746.3%** 77.6
Acetylsalicylic acid 100 116.9+£7.6 - 33.4+9.2%* 65.6

Values are mean=SEM (n=10 animals per group). *P< 0.05, **P< (.01, ***P<0.001 vs. control.

Tail flick test

Table 3 shows the effect of the extract on TFT
response in mice. All doses of the extract
significantly (P= 0.033) increased the TFT
time compared to the control. The effect of
morphine (10 mg/kg) was significantly higher
(P=0.035) than that produced by the highest
dose of the extract.

Anti-inflammatory activity

The extract administered 1 hr before
carrageenan showed a dose dependent
inhibition of the induced oedema. Carrageenan
produced a swelling of the rat paw which
reached a peak (0.96+0.08 ml) (Figure 1). The
extract showed a significant inhibition of
oedema at the doses of 100 mg/kg (P= 0.044),
200 mg/kg (P= 0.009) and 250 mg/kg
(P= 0.0007) compare to the control.
Indomethacin (10 mg/kg) produced a less
swelling of the rat paw and there was not any
significant difference (P= 0.082) between the
effect of extract 250 mg/kg and indomethacin

(0.20£0.05 and 0.16+0.04 ml, respectively).

Dextran produced a rapid paw swelling,
which reached a peak in 0.89+0.1 ml. Pre-
treatment of rats with extract (25-250 mg/kg)
did not suppress the dextran oedema but
methysergide (1 mg/kg) inhibited the same
paw oedema at 0.08+0.04 ml. There was not
any significant difference (P= 0.061) between
the effect of extract and control (P= 0.071)
(Figure 2).

Phytochemical tests

Preliminary phytochemical analysis revealed
the presence of alkaloids (Dragendorft’s
indicator became orange), flavonoids (7, 8

dimethoxyflavone because the indicator
became orange) and triterpenoids
(Liebermann—Burchard  indicator = became

green blue).

Acute toxicity
The LDsy of the extract when administered
intraperitoneally was 3500 mg/kg.

Table 3. Effect of T. chamaedrys aqueous extract on tail flick test

Group Dose (mg/kg) Pre-treatment (sec) Post-treatment (sec) % Inhibition
Control - 5.5+0.3 5.67+0.1 2.6
T. chamaedrys 50 5.340.1 7.01+0.2 25.3*
100 6.1£0.7 9.67+0.6 60.5% *
200 5.7+0.9 9.82+0.7 65.4% *
Morphine 10 5.2+0.4 10.8+0.5 82.3* *

Values are mean+SEM (n=10 animals per group). *P< 0.05, **P<0.01 vs. control.
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Figure 1. Effect of T. chamaedrys aqueous extract on rat paw swelling induced by carrageenan. Vertical bars are
mean+SEM (n=10 animals per group). *P< 0.05, **P<0.01, ***P< 0.001 vs. control.
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Figure 2. Effect of T. chamaedrys aqueous extract on rat paw swelling induced by dextran. Vertical bars are mean+SEM

(n=10 animals per group). *P< 0.001 compared to control.

Discussion

The data obtained from the present study
indicate that T. chamaedrys aqueous extract
produced a dose dependent anti-inflammatory
effect on carrageenan-induced paw oedema. At
the dose of 200 mg/kg, this effect was similar
to that produced by the standard anti-
inflammatory  drug; indomethacin. The
carrageenan-induced paw oedema as an
in vivo model of inflammation is a screening
procedure in which the involvement of the
cyclooxygenase products of arachidonic acid
metabolism and the production of reactive
oxygen species are well established (15). It is
reported that the carrageenan oedema shows
three distinct phases, namely an initial release
of histamine and 5- hydroxytryptamine, a
second phase mediated by kinins and a third

phase (about 5 hr of oedema) in which the
mediator is suspected to be prostaglandin (16).
The effect of the extract was most pronounced
at the later stages of the inflammatory
response, which corresponds to the phase of
prostaglandin release. The extract was
however, ineffective in the dextran model
showing that it does not inhibit inflammation
by blocking the release of histamine and SHT,
two mediators which are released by dextran
(17, 18). In this study, it was shown that the
extract inhibited both phases of formalin-
induced pain, a model which is very useful for
elucidating the mechanism of pain and
analgesia (19). Drugs which act mainly
centrally, such as narcotics, inhibit both phases
of formalin-induced pain while peripherally
acting drugs, such as aspirin, only inhibit the
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late phase (20). The effect of the extract on tail
flick response provides a confirmation of its
central effect since the assay is specific for
opioid induced analgesic effect (21). In the
present study, T. chamaedrys like morphine, a
centrally acting analgesic drug, produced an
inhibitory effect on the nociceptive response in
tail-flick test. The extract also inhibited acetic
acid-induced writhing in mice hence it can be
suggested that the analgesic effect of the
extract is also peripherally mediated.
Preliminary phytochemical analysis performed
in this study shows the presence of alkaloids,
flavonoids and triterpenoids in the extract of
T. chamaedrys. The anti-inflammatory action
of triterpenoids has been reported by many
researchers  (22-24). Even more the
suppression of inducible nitric oxide synthase
(INOS) and inducible cyclooxygenase-2
(COX-2) enzymes has been shown for
triterpenoids (9, 19). Flavonoids influence
many biological functions including protein
synthesis, cell proliferation differentiation and
angiogenesis for the benefit of mankind (25).
Detailed information on the absorption
features of flavonoids is not yet available.
Various flavonoids, both glycosides and
aglycones were previously reported having
potent anti-inflammatory and analgesic
activity. Simoes et al (26) reported anti-
inflammatory activity of flavonoids against
carrageenan-induced paw edema model and
was noted a more pronounced protective effect
on the earlier stages of the oedematogenic
response. It is suggested that some flavonoids
blocked both the cyclooxygenase and
lipoxygenase pathways of the arachidonate
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