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ABSTRACT

Received:

Cynodon dactylon is a perennial herb found in all tropical and subtropical areas,
which is a well-known traditional medicine and possessed various pharmacological
activities. The present work was aimed to explore the analgesic and anti-inflammatory
activities of ethanolic extract of Cynodon dactylon on stressed rodent models. In
this study, the anti-inflammatory activity of C. dactylon was determined using the
carrageenan induced rat paw edema method, in which the inflammation was generated
by intraperitoneal administration of a 1% Carrageenan (0.1 ml/100g) suspension,
where ibuprofen was used as standard. After assessing the paw volume, it has been
observed that the ethanolic extract of C. dactylon could significantly decrease the
formation of edema induced by carrageenan. For the evaluation of both peripheral and
central analgesic activity, the acetic acid writhing test as well as tail-flick method were
utilized and aspirin was chosen as the reference standard. In the acetic acid writhing
test, C. dactylon extract showed a significant reduction in pain against acetic acidinduced abdominal contractions produced by 1% acetic acid (10ml/kg). On the other
hand, in the tail-flick method, the central analgesic effect of the C. dactylon extract
against heat stress on their tails; was found to be significant at high doses (P<0.01)
than low and medium doses. It can, therefore, be inferred that Cynodon dactylon could
be utilized as a good alternative therapy in the treatment of inflammation and pain.
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Introduction
Pain is currently defined by the International Association for
the Study of Pain (IASP) as “an unpleasant sensory and emotional
experience associated with actual or potential tissue damage,
or described in terms of such damage.” This definition was
recommended by the Subcommittee of Taxonomy and adopted by
the IASP Council in 1979 [1]. Pain creates an uncomfortable feeling
and is part of human illness. Regardless of whether the pain is acute
or chronic, peripheral or central, nociceptive or neuropathic, the
underlying cause is inflammation and the inflammatory response.
Inflammation is a bodily process that involves ones white blood
cells and the substances they produce to protect from bacteria and
viruses that have invaded the body. In some cases, such as arthritis,
the body’s immune system causes inflammation even though there
are no invaders to fight. In more recent times, the term inflammation
has been defined as the sequential set of changes that happens in a
living tissue when it is damaged, with the condition that the injury

is not severe enough to destroy both the structure and the health of
the tissue at the same time [2].
Certain drugs, such as paracetamol, acetaminophen, diclofenac,
ketorolac, opioid etc., are used as analgesics or anti-inflammatories.
A basic analgesic regimen consists of aspirin, codeine, and morphine
[3]. Nonsteroidal anti-inflammatory drugs (NSAIDs) exert their
therapeutic effects by inhibiting cyclooxygenase (COX), the enzyme
responsible for the production of prostaglandins (PGs) [4]. Aspirin,
ibuprofen, naproxen, and indomethacin are some of the most often
used anti-inflammatory medications. However, these medications
have a several serious side effect, including gastrointestinal,
cardiovascular, renal, central nervous system, hypersensitivity
etc. [5-7]. When opioid medicines are used as analgesics,
patients develop an addiction and dependence on them. Opioid
administration frequently results in the following side effects:
sedation, dizziness, nausea, constipation, vomiting, constipation,
tolerance and respiratory depression [8,9]. Adverse reactions to
synthetic drugs account for about 8% of all hospital admissions in
the United Stated. These toxins cause at least 100,000 individuals to
die annually [10]. Apart from the severe side effects, these synthetic
medicines are expensive, and the patient may encounter financial
difficulties in order to finish the whole treatment regimen.
As a result, the development of powerful analgesic and antiinflammatory medicines with fewer side effects is required.
According to medicinal plant researchers, there is a possibility that
novel chemical compounds derived from medicinal plants may have
therapeutic value. Because of this, scientists are actively searching
for alternative or plant-based herbal remedies to cure many
ailments, including pain, inflammation, and many other illnesses.
For a long time, medicinal herbs have been widely utilized to
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prevent these side effects. Thus, it is pivotal to seek out therapeutic
plants with a variety of chemically active components. The plant is
the source of many chemically active compounds, Because of having
many chemical constituents like phenols, alkaloids, terpenoids,
saponins, glycosides, tannins, flavonoids, resins, polysaccharide,
plant lipid, essential oil etc., these medicinal plants can give
varieties of pharmacological and therapeutic effects [11,12].
More than only analgesic and anti-inflammatory characteristics,
medicinal plants include a wide range of other therapeutic effects
such as antiviral, anticancer, antimalarial, and anti-inflammatory
capabilities [13]. Again, the concentration of the plant’s chemical
components, whether rising or decreasing, may trigger the desired
therapeutic effect that can be done through genetic modification
of the plant. For example, we can increase the bio-synthesis of
secondary metabolites like alkaloid through a reverse genetics
process [14]. By increasing alkaloid to a plant, we get antimalarial,
antipyretic, anti-smallpox, analgesic and anti-inflammatory effects
anti-parasitic activity, antibacterial, antifungal, and antiarrhythmic
activity, CNS stimulant activity from a certain plant [15].
Cynodon dactylon belonging to the family Poaceae, commonly
called as Bermuda grass, Dhoob, dūrvā grass, ethana grass, dubo,
dog’s tooth grass etc. This plant is found in Europe, Africa, Australia,
many parts of Asia, New Zealand, Philippines, Indonesia, New
Guinea etc. [16]. It contains 28.17% enzymes, 11.79% ash, 10.47%
proteins, phenolic phytotoxins viz. ferulic, syringic, paracoumaric,
vanillic, para hydroxyl benzoic and orthohydroxy phenyl acetic
acid, glycosides and flavonoids vitamin C, β carotene, fats, palmitic
acid carotenoids: beta-carotene, neoxanthin, etc [17,18]. This plant
has anti-diabetic, anti-arrhythmic, cardiovascular, anti-microbial,
anti-ulcer, anti-oxidant, dermatological, anti-nephrolithiasis,
CNS, diuretic, analgesic anti-inflammatory, anti-viral, antipyretic,
antidiarrrhoeal activity etc. [19-21]. Another study found that,
Cynodon dactylon chloroform extract protected against Achinduced bronchospasm which is similar to atropine [22]. Our study
aims to determine the analgesic and anti-inflammatory effects
of Cynodon dactylon. Further research may assist in the isolation
and purification of the active component for analgesic and antiinflammatory properties from this plant which may lead to the
discovery of new medicines. In this way, we can offer medications
with fewer side effects and at a more affordable price.

Method and Materials
Plant Collection

The fresh Cynodon Dactylon leaf was obtained from the garden
of Curzon Hall at University of Dhaka. The specimen was then
verified by Department of Pharmacy, University of Dhaka.
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Extraction
The moist Cynodon Dactylon leaf was air dried and roughly
pulverized. The powdered bark was then extracted for several
days with 50% ethanol. Every 3 days, the extract was filtered. The
extract was dried at low temperature and pressure in the rotary
evaporator. The crude residue was finally employed for necessary
pharmacological testing.

Botanical Authentication

According to the rule of national herbarium, the herbarium
authorities completed the appropriate measures after we
submitted a sample of each section of our plant species. But due to
covid pandemic the authority restricted the access of outsiders for
a very longtime. That’s why we don’t get botanical authentication
(accession number) yet.

Drugs and Chemicals

Alloxan was bought from the sigma company, USA. Acetic
acid was procured from Chemical.co.uk. Aspirin as analgesic and
ibuprofen as anti-inflammatory are used as standard drug. Aspirin
and ibuprofen were collected from Incepta Pharmaceutical Ltd. as
a gift sample. We preferred aspirin over the other analgesics like
paracetamol as the use of aspirin does not appear to be related with
an increased risk of cardiovascular events and skin rash which may

Evaluation of Anti-Inflammatory Activity

be found in case of paracetamol. At the same time ibuprofen was
preferred rather than diclofenac or ketorolac as it is an OTC drug
having fewer side effects like impaired kidney function, edema etc.

Experimental
Grouping

Animal

Procurement,

Nursing

and

A total of 500 male rats (120-150 grams) were bought from
the Jahangirnagar university, Savar. Each of them was housed in
the Institute of Nutrition & Food Science in a climate-controlled
environment (temperature 25±3°C, relative humidity 55±5%,
and a 12hour light/dark cycle) at University of Dhaka. They have
been treated with a normal food system and allowed to drink
cleaned water. Prior to the trial, all of the animals were housed
in this environment for at least one week. All experimental
procedures were carried out in accordance with the Institutional
Animals Ethics Committee (IEAC).Four hundred ninety rats were
continually dispersed to 49 groups of 10 rats each. In all studies,
rats were assigned to groups at random.To increase the validity
of the investigatio, we took 10 rats in each group.Because our
rats were confined in the animal house throughout thepandemic
lockdown, the lab curator was the only one caring for the animals,
and we, the scientists, visited the lab twice a week.We, on the other
hand, used to keep an eye on the rat every day during the breeding
season. There are positive control groups and negative control
groups in our study.

(Table 1).

Table 1.

Group number

Group specification

Treatment species

Dose Treatment species
(mg/kg)

Abbreviation of groups

1

Negative control

Physiological saline

N/A

N

3

Carrageenan+ibuprofen

Ibuprofen

10

Car+ib

5

Carrageenan+ibuprofen

Ibuprofen

25

Car+ib

2
4

Carrageenan control

Carrageenan+ibuprofen

N/A

Ibuprofen

N/A

Car

20

Car+ib

6

Carrageenan+Cynodon dactylon

Cynodon dactylon

500

Car+cd

8

Carrageenan+Cynodon dactylon

Cynodon dactylon

1000

Car+cd

7

Carrageenan+Cynodon dactylon

Carrageenan-Induced Acute Inflammatory Model

Cynodon dactylon

Carrageenan induced rat hind paw edema was employed
as the animal model of acute inflammation in this study. The
animals are divided into four groups each having 10 rats. An antiinflammatory test was conducted using a specific type of tool called
a plethysmometer. Initially, the volume of each rodent’s paw was
measured.Acute inflammation was induced in rats by subplantar
injection of 0.1 ml per 100g of 1% carrageenan suspension in

750

Car+cd

the right hind paw. Extract, ibuprofen and distilled water were
administered orally 30 minutes prior to the sub plantar injection
of carrageenan. Using a plethysmometer, the paw volume was
estimated at 0, 20, 40, 60, 80, 100, 120, 140, 160, and 180 minutes
following Carrageenan infusion. The rate hindrance of edema was
then calculated using the procedure below.
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Here,

(muscular contraction ions) was counted during a 20-minute
period, commencing 5 minutes after the administration of acetic
acid. When the number of writhes in each group was compared to
the number of writhes in the control group, the percent decrease in
writhes counts was determined as follows:

Vt= volume of animals’ paw after injection

V0=volume of animals’ paw before injection.

Evaluation of Analgesics Activity
(Table 2) To determine peripheral analgesic activity, a writhing
test with acetic acid was used [23,24]. The rats are split into three
groups, each with ten rats., 30 minutes prior to the intraperitoneal
delivery of acetic acid, plant extract and test medication ibuprofen
were given. To induce writhes in rats, an intraperitoneal injection of
1% acidic acid (10ml/kg) was administered. The number of writhes
Table 2.

Group number
1

Where, T Control = the mean number of the writhing of each
test group.

After a seven-day interval, the extract’s analgesic efficacy is
evaluated using the “Tail Flick Method” on the same experiment rat
model. By this time, the injected acetic had lost its efficacy.

Group specification

Treatment species

Dose treatment species(mg/kg)

Acetic acid contol

Physiological saline

N/A

Acetic acid+ibuprofen

Ibuprofen

150

2

Acetic acid+ibuprofen

4

Acetic acid+ibuprofen

3

 A.Controlmean − Treatmentmean 

 ×100
AControlmean



Ibuprofen
ibuprofen

5

Acetic acid+Cynodon dactylon

Cynodon Dactylon

7

Acetic acid+Cynodon dactylon

Cynodon Dactylon

6

Acetic acid+Cynodon dactylon

Tail Flick Method

Cynodon Dactylon

(Table 3) D’Amour and Smith (1941) determined central
analgesic activity by assessing drug-induced alterations in the
sensitivity of prescreened (reaction time: 2-44 sec) mice to heat
stress given to their tails. The animals were divided in the groups
showed in the table. Rat reaction latencies are measured using a
radiant heat programmed tail-flick analgesiometer (UGO BASILE®,
Germany). The device’s nichrome wire was warmed to the proper

Abbreviation of groups
Ace

100

Acetic acid+ibu

200

Acetic acid+ibu

500
750

1000

Acetic acid+ibu
Acetic acid+Cd
Acetic acid+Cd
Acetic acid+Cd

temperature and maintained with the help of heat controls. The
current intensity flowing through the bare nicrome wire was 4
amperes. Radiant heat is applied to the mice’s tails 5cm away from
the tip of the tail to cause pain. Time of response for rats or animals
treated with a test drug and plant extract was measured. The test
was carried out at 0, 0.5, 1, 1.5, 2, 3, 4, 6, and 8 hours after the test
drug was used. Following 24 hours, the rats were observed again
contemplating remaining activity.

Table 3.

Dose treatment species(mg/
kg)

Group number

Group specification

Treartment species

1

Tail Flick Stress (control)

Physiological saline

N/A

Ibuprofen+ Tail Flick Stress

Ibuprofen

150

2

Ibuprofen+ Tail Flick Stress

4

Ibuprofen+ Tail Flick Stress

3

Ibuprofen

100

Ibuprofen

200

Cynodon dactylon

750

5

Cynodon dactylon++ Tail Flick Stress

Cynodon dactylon

500

7

Cynodon dactylon++ Tail Flick Stress

Cynodon dactylon

1000

6

Results

Cynodon dactylon++ Tail Flick Stress

Anti-Inflammatory Response
There was a statistically significant difference in edema

Abbreviation of groups
TFS

Ibu+TFS
Ibu+TFS
Ibu+TFS
Cd+TFS
Cd+TfS

Cd+TFS

conditions between the positive control group and the treatment
groups. C. dactylon extract, like normal drugs, significantly inhibits
the development of edema in low, medium or high dosages
considerably (Table 4).
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Table 4: Assesment of anti-inflammatory activity of cynodon dactylon extract and ibuprofen through paw oedema test in a rat model.
Time
Group

0 Minute(Just before carrageenan injection)

1 hour (just before
treatment

2 Hours

3 hours

4 hours

N.C

118.27±1.96

118.27±1.93

118.26±1.94

118.26±1.93

118.27±1.94

132.44±13.3**

122.08±2.21**

118.32±6.10**

127.48±4.58**

120.12±5.82**

117.02±5.96**

122.16±7.14**

117.02±4.73**

114.42±4.17**

136.5±2.56**

126.34±3.58**

122.98±3.62**

131.26±2.19**

124.36±2.19**

116.16±3.85**

122.96±2.89**

117.56±2.25**

112.68±2.97**

116.7±1.7

116.7±1.70

116.8±1.68

117.7±1.8

117.5±1.9

117.49±1.82

116.9±1.64

116.5±1.63

Car

119.22±1.99

Car+Ib10

114.9±1.86

148.74±5.59

163.64±5.43

143.5±4.14

-19.10%

177.5±5.11
-31.22%

Car+Ib20

119.54±3.51

151.62±4.77

Car+Ib25

114.2±4.17

150.76±3.55

Car+CD500

117.86±5.15

142.8±4.92

Car+CD750

109.98±3.42

148±2.98

Car+CD1000

111±2.09

146.92±4.16

Ib20

115.9 ± 1.11

115.9±0.9

116.2. ±1.30

CD500

115.8±1.66

115.8±1.58

117.6±1.94

116.65±1.86

CD1000

114.44±1.89

115.40±1.88

115.34±1.76

115.32±1.73

Ib10

116.8.±1.10

Ib25

117.8±1.9

CD750

116.5±1.59

Note: (*presents the level of significance of result).

-22.10%
-25.39%
-16.58%
-19.79%
-24.86%

116.7±1.7
117.7±1.8

116.4±1.49

Analgesic Activity of Cynodon Dactylon
C. dactylon extract was shown to decrease acetic acid-induced
abdominal contractions, but only in a dose-dependent way Table 5.
Low dose of extract reduced the pain but medium and high doses
cause a significant reduction in pain whereas Aspirin reduced the

116.5±1.60

-32.33%
-34.07%
-28.82%
-29.94%
-33.77%

116.4±1.45

190.7±5.07
-37.95%
-38.64%
-40%

-35.51%
-39.09%
-40.91%

116.2±1.33
115.6±1.79
115.5±1.77

pain in low, medium and high doses. A high dose of C. dactylon
produced statistically significant data(P<0.01) after 45 minutes
than the low and medium dose of the extract(P<0.05). On the other
hand, the standard drug produced high significant data in both
medium and high doses (Table 6).

Table 5: An evalution of analgesic effect of different doses of Cynodon dactylon, Aspirin by acetic acid writhing test.
Group specification
Ace

As100+Acetic Acid

Dose

Number of writhing

Low

75.73**

23.48%

High

38.78**

60.82%

As150+Acetic Acid

Medium

CD500+Acetic Acid

Low

As200+Acetic Acid
CD50+Acetic Acid

CD1000+Acetic Acid

Note: (*presents the level of significance of result).

Medium
High
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36.82%
59.21%

33554

Volume 42- Issue 3

DOI: 10.26717/BJSTR.2022.42.006741

Table 6: An evaluation of the analgesic activity of Cynodon dactylon and Aspirin by the tail-flick test method.
Group No

Group Specification

Basal Reaction

C

2.67±0.83

As150+TFS

3.81±0.51

1
2

As100+TFS

4

As200+TFS

3
5

CD500+TFS

7

CD1000+TFS

6

Discussion

CD750+TFS

Reaction time in second
After 15 minutes

After 30 minutes

3.4±0.99

3.88±0.82

4.53±1.06

5.39±0.49**

3.12±1.13

3.89±1.06

4.23±0.59

4.63±0.91

3.25±1.30
3.63±0.93
3.49±0.82

4.95±1.11

6.45±0.88**

3.551.13

3.89±0.86

4.35±1.29
4.32±0.80

Anti-Inflammatory Effects
In this study analgesic and anti-inflammatory activity were
evaluated to the animal model. There are several techniques available
for inflammation measurement, but the most frequent approach is

edema development in rat paws where the aqueous and ethanolic
extracts of Cynodon Dactylon were evaluated in experimental
rat models [25]. Paw edema in rats caused by carrageenan is a
common experiment that occurs in a matter of hours and is directly
connected to the release of kinins, prostaglandins, cyclooxygenase,
histamine, and serotonin [26-28]. Table 4 indicates that low,
medium, and high doses, the standard drug, C. dactylon extract,
significantly reduces edema formation. This decrease shows that C.
dactylon extracts are effective in treating inflammation in the rat
model. The reason for giving significant anti-inflammatory effects
is for high amount of flavonoids [29,30]. Similar results were found
in Acacia catechu, Cassia fistula, Aerva lanata, Sarca asoca, Albizia
lebbeck [31-35].

In our investigation, we found that C. dactylon began
imparting its anti-inflammatory action one hour after injecting
carrageenan. Carrageenan-induced edema, which is thought to
be biphasic, has been widely utilized as an experimental animal
model for acute inflammation. The carrageenan model’s early
phase (1-2 h) is primarily mediated by histamine, serotonin,
and enhanced prostaglandin production in the injured tissue
surrounds. Prostaglandin release sustains the late phase, which
is mediated by bradykinin, leukotrienes, polymorphonuclear cells
and prostaglandins generated by tissue macrophages [36,37].
Furthermore, the mechanisms of anti-inflammatory action would
be linked with the antiphlogistic activity imparted by tannins.

Thus, our extract may exert its anti-inflammatory action
through serotonin and histamine inhibition. As a result, the
extract may produce anti-inflammatory action by reducing
histamine’s pharmacological activity. Furthermore, the extract
includes flavonoids, which have the ability to suppress the

5.63±0.1.45*
5.93±1.34*

After 45 minutes
4.22±0.55

5.63±0.82*

7.79±1.30**

After 60 Minutes
5.03±0.82

6.85±1.01*

8.13±1.10**

8.13±0.89**

10.73±0.73**

6.49±1.30**

6.891.37**

4.99±1.76*
7.9±0.61**

6.52±1.5**

9.7±1.32**

synthesis of prostaglandins. So, Cynodon dactylon extract may
have anti-inflammatory action by blocking histamine and reducing
prostaglandin synthesis [38,39].

Analgesic Activity

In our study the analgesic efficacy of C. dactylon was assessed
using a tail-flick test as well as an acetic acid writhing test since
both procedures are regarded as classic pharmacological models
that employ a natural product to evaluate analgesia [40,41]. The
acetic acid-induced writhing test is used mostly for medicines that
act peripherally [42]. In our investigation, we found differences
between the effects of Aspirin and test extract. The low amount of
active chemicals contained in the test extract is thought to be the
source of the discrepancy between the effects of Aspirin and the
test extract. A significant reduction in pain in the treatment groups
compared to the positive control group shows that C. dactylon
extract has analgesic efficacy. The reasons for giving analgesic
activity is for having high amount of alkaloids and flavonoids which
are established in previous studies [43,44]. Similar results were
found in aqueous fraction of MeOH extract of Carthamus lanatus,
Azadiracta indica, Centella asiatica, Hibiscus rosa sinensis Linn,
Imperata cylindrica (L.)[45-49].

The central analgesic efficacy of the planting material was
investigated using the Medicraft Analgesiometer Mask N (D’Amour
and Smith, 1941) by assessing drug-induced changes in pre-screen
sensitivity (response time: 2-4 sec) of mice against heat stress on
their tails. C.dactylon demonstrated significant antinociceptive
activity in the tail-flick test at high doses (1000mg). There is a
significant difference between the treatment groups with different
dosages and time durations. One possible explanation for this
behavior is the extract having lower concentration of active
chemicals. The overall improvement in illness state shows that C.
dactylon is effective in the tail-flick test. In quantitative research
on the screening of phytochemical components, a comprehensive
literature research has verified the presence of tannin, flavonoids,
gums, alkaloids and carbohydrates. In a prior study, flavonoids
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were shown to be able to carry out analgesic action through
prostaglandins inhibition [50]. Furthermore, alkaloids are well
known for their ability to reduce pain perception.

Conclusion

In our study, it has been evidenced that the whole extract of
our plant can significantly improve the disturbed pathological state
induced by different types of chemical and physical stress. Further
meticulous studies regarding the isolation and modification of antiinflammatory and analgesic compounds from whole extracts of C.
dactylon may bring about more precise therapeutic constituents in
the disease management system.
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