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ABSTRACT

Allergic conjunctivitis refers to inflammation of the conjunctiva, often treated with allopathic drugs
that may cause side effects. Plant-based preparations are considered safer alternatives; therefore, this
study aims to evaluate the anti-allergic conjunctivitis effect of ethanolic extract of Cynodon dactylon
(EECD) in rats. The allergic conjunctivitis was induced in the rats, for that we administered the 0.6 ml
of saline solution which contains 10" killed Bordetella pertussis cells, aluminium hydroxide (2 mg) and
egg albumin (1 mg) by intra-peritoneal injection on the first day. On 5" day we administered egg
albumin (0.5 mg) in 1 ml saline solution subcutaneously at 10 places on the back side of rats. The rats
were then given extracts (EECD) at 100 mg/kg, 200 mg/kg, and 400 mg/kg given orally, corresponding
to their group from days 14 to 42. In contrast, the standard group received treatment with cetirizine
hydrochloride at a dose of 10 mg/kg p.o., whereas 1% w/v carboxymethyl cellulose (CMC) solution was
given to the control group. Five microliters of egg albumin in a physiological solution (10 mg/ml) were
administered an hour after the dose via micropipette into each of the eyes to achieve local
sensitization. Subsequently, the number of eye scratching behaviour was counted for five minutes
following local sensitization, while allergic symptoms, such as conjunctival hyperemia and edema,
were noted at five and twenty minutes, respectively. In the results we found that, treatment with the
ethanolic extract of Cynodon dactylon at 200 and 400 mg/kg significantly decreased (p<0.001) allergy
symptoms and eye scratching behaviour and its effects were found in dose dependent manner. Based
on the current investigation, it was concluded that the ethanolic extract of Cynodon dactylon
significantly reduced the signs of conjunctivitis caused by allergies.
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1. Introduction

Inflammation of the conjunctiva caused by allergies is
known as allergic conjunctivitis, and it most commonly
affects infants and children in the late summer and spring
seasons. Seasonal and perennial allergic conjunctivitis are
the two most prevalent and milder varieties of allergic
conjunctivitis, but vernal and atopic kerato-conjunctivitis
are less common but can cause blindness [1,2]. Although

laboratory testing can be used to confirm the diagnosis,
clinical diagnosis is the primary method used to diagnose
ocular allergies. Allergists can use scratch tests as a skin
test for specific allergens. Testing for IgE antibodies to
allergens in vitro is a routine procedure. By enabling the
distinction between intrinsic and extrinsic forms, allergy
testing facilitates more straightforward therapy [3].
Treatments for allergic conjunctivitis include a variety of
drugs, including corticosteroids, non-steroidal anti-
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inflammatory drugs (NSAIDs), antihistamines, dual-acting
antiallergics, anti-leukotrienes, anti-IgE, mast cell
stabilisers, and several other plant derivatives [4].

Medicinal plants are the sources of some commonly
used medications and serve as the substitute for
manufactured medications. Various parts of the plant-such
as the bark, leaves, roots, stems, and seeds-contain
avariety of phytochemical constituents that exhibit
distinct pharmacological activities. Cynodon dactylon is
a common perennial herbaceous creeping grass-distributed
throughout the India and belongs to the Poaceae family.
Itis also known as Bermuda-grass and most significant
plant from the genus Cynodon due to its inescapable
dissemination in hotter parts of the world [5,6]. Entire
herb and its root stalk are therapeutically active and it is
local to north and east Africa, Asia and Australia [7,8].
It contains carbohydrates, proteins, minerals (calcium,
magnesium, potassium, iron, zinc), terpenoids (limonene,
geraniol, phytol, B-sitosterol), vitamin C, palmitic acid,
alkaloids (paspalitrem B, ergonovine, ergine) [9] and
flavonoids like apigenin, vitexin [10,11]. It also contain
carotenoids [12], volatile oils [13], saponins, and glycosides
[14]. Its leaves show the presence of glycerine and linoleic
acid [15,16]. Itis traditionally used to treat diarrhoea,
urogenital problems, calculus, dropsy, hemorrhage, sores,
coughing, migraines, tumors, cystitis, diarrhea, seizures,
hemorrhoids, high blood pressure, hysteria, snakebite,
stones, and dandruff [17,18].

There are some pharmacological actions of Cynodon
dactylon that have been reported like antioxidant activity
[19], antidiabetic activity [20], diuretic activity [21],
anticancer activity [22], analgesic and anti-pyretic activity
[23], wound healing activity [24], antiarrhythmic activity
[25], hepatoprotective activity [26], antiulcer activity [27],
antimicrobial activity [28], anticonvulsive activity [29],
immunomodulatory activity [30], antifertility activity [31],
cardio-protective  [32], haemostatic effect [33],
anthelmintic activity [34], angiogenic effect [35] and anti-
diarrhoeal activity. Based on the literature survey, it was
found that there is no study related to the effects of
Cynodon dactylon on conjunctivitis, so this study aimed to
evaluate its anti-allergic conjunctivitis effects [36].

2. Materials and Methods
2.1. Drugs and Chemicals

The following reagents were indicated: egg albumin,
carboxy methyl cellulose (SD fine chemicals, Mumbai),
aluminium hydroxide, chloroform, formaldehyde (CDH Ltd,
New Delhi), Bordetella pertussis inactive microorganism
suspension (Sigma-Aldrich), cetirizine hydrochloride (GSK
Ltd, Baddi), sterile water for injection (Nirlife Health Care,
Mumbai).

2.2. Identification, collection and authentication of
plant material

With reference number 2016/S0OS/BOT/24, the plant
was verified and taxonomically identified by the Botany
department of IFTM University Moradabad, Uttar Pradesh,
India. After gathering the plant material (aerial portion),
it was dried for two weeks at room temperature before
being pulverized into a coarse powder.
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2.3. Extraction of plant material

The plant's dried coarse powder was first put through
a 20-mesh sieve before going through several solvent
extraction steps through hot extraction process using
Soxhlet apparatus. Firstly, the powder was extracted with
petroleum ether at 50°C for 10 extraction cycle to
remove the colour and fat of the plant material and then
final extraction was done in ethanol at 60°C for
15 extraction cycle to extract-out the compound to be
used. The semisolid mass that was obtained from the
solvent's evaporation at lower pressure and then solid
residues were obtained by vacuum drying of ethanolic
extract of Cynodon dactylon (EECD). The dried extract
was then stored in air-tight container throughout the
study.

2.4, Preliminary phytochemical screening

Several chemical tests were performed on the extract
(EECD) to identify the phytoconstituents present in the
extract such as alkaloids, carbohydrates, glycosides,
protein, amino acids, tannins, flavonoids and
triterpenoids [37,38].

2.5. In-vitro antioxidant activity (DPPH scavenging
method)

Antioxidant either transfers a hydrogen atom or
electron to DPPH (2,2-diphenyl-1-picrylhyorazyl), hence
neutralizing its free radical character [39]. The solutions
of extract at 50, 100, 150, 200, and 250 pg/ml
concentrations in 95% methanol were prepared. The DPPH
solution (0.5 mM) was prepared in 95% methanol. To start
the reaction, 0.2 ml of the extract solution was added in
2 ml of DPPH solution and the reaction was allowed to
complete for 30 minutes, then at 517 nm the absorbance
was measured and correlated with ascorbic acid
reference. The activity percentage was calculated using
the following formula.

% Inhibition = [(Ae-A1)/Aq] x 100

where A¢ represents the control's absorbance (blank,
extract-free) and A1 represents the extract's or standard's
absorbance [40,41].

2.6. Experimental animals

The Wister albino rats, weighing between 140 to 150
grams and six weeks old, were used. The animals were
obtained from the I.F.T.M. University's animal house in
Moradabad. Water and ordinary lab chow were administered
to the rats. The IFTM University in Moradabad's
Institutional Animal Ethics Committee accepted the
experimental protocol with resolution no.
2016/837ac/MPh/09. The Animal Care and Use
Committee's rules were followed in all procedures
involving the animals.

2.7. Acute oral toxicity study

Using albino Wistar rats, acute oral toxicity
experiments for ethanolic extracts of Cynodon dactylon
were carried out in accordance with organisation for
economic co-operation and development (OECD) guidance
No. 420. The rat was given 2000 mg/kg of extract orally
after it had been fasted and its physical parameters
assessed. The rat was then closely watched for any clinical
symptoms for four hours. The animals' weight was once
again measured six hours after the test was administered,



and during the following fourteen days, an extensive
clinical exam would be conducted every day [42].

2.8. Evaluation of anti-allergic conjunctivitis activity of
extract

Five groups of five rats each were used to assess the
anti-allergic conjunctivitis impact of EECD. The first group,
designated as the control group, received a daily dose of
1 ml of 1% CMC solution. The second group, designated as
the standard group, received 10 mg/kg of cetirizine
hydrochloride treatment. EECD treatments of 100 mg/kg,
200 mg/kg, and 400 mg/kg were administered to Groups
I, IV, and V.

All groups of the rats were sensitized by injection (i.p.)
with 0.6 ml of saline solution which contains 10" killed
B. pertussis cells, aluminium hydroxide (2 mg) and egg
albumin (1 mg) by intraperitoneal injection on the first
day. On 5" days we administered egg albumin (0.5 mg) in
1 ml saline solution subcutaneously at 10 places on the
back side of rats. Then from days 14 to 42, the local
sensitization was carried out with administration of egg
albumin at 10 mg/ml in physiological saline using
a micropipette, 5 pl were administered to each eye.

For the estimation of anti-conjunctivitis activity, the
actively sensitized rats were treated with their respective
drug from day 14 to 42. Subsequently, using a scoring
system, the number of episodes of eye scratching behavior,
such as an unbroken cluster of fast forelimb movements
directed towards the ocular surface, was counted for five
minutes following topical antigen challenge, while allergic
symptoms, such as conjunctival hyperemia and edema,
were noted at five and twenty minutes, respectively
(Table 1) [43,44]

Table 1. The grading method used for determining the
severity of conjunctivitis

Score Symptoms
Hyperaemia Edema
0 No symptom No symptom
1 Mild hyperaemia in one eye Mild edema in one eye
2 Mild hyperaemia in both Mild edema in both
eyes eyes
3 Serious hyperaemia in one Serious edema in one

eye while mild hyperaemia eye while mild edema
in another eye in another eye

4 Serious hyperaemia in both Serious edema in both
eye eyes
3. Results

3.1. Preliminary phytochemical screening

After performing the different chemical test for
identification of types of chemical compounds present in
extract we observed the presence of following compound
as alkaloids, carbohydrates, glycoside, protein, amino acid,
tannins, flavonoids while chemical test for triterpenoids
was found to be negative (Table 2).
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Table 2. Phytochemical investigation of extract (EECD)

Phytochemicals Test Results
Alkaloid Dragendroffs test +
Mayers test +
Wagner test +
Carbohydrate Fehling test +
Benedict test +
Molisch test +
Glycoside Keller-killiani test +
Dinitro benzoic acid test +
Protein Biuret test +
Millions test +
Amino acid Ninhydrine test +
Millons test +
Tannin Ferric chloride test +
lodine test +
Flavonoid Alkaline reagents test +
Zinc hydrochloride test +

Triterpenoid Salkowski test -

Libermann-burchard test -

Where, (+) = Present, (—) = Absent

3.2. In-vitro antioxidant activity (DPPH scavenging
method)

During DPPH scavenging experiment of the extract,
the extract was found to be less effective when compared
to the standard drug and it was observed that the EECD
has dose dependent DPPH scavenging activity (Table 3).
From the graphical representation of data, we observed
that the ICsp value of EECD was found at 165.5 pg/ml
(Figure 1).

Table 3. Evaluation of DPPH scavenging activity of
extract (EECD)

S. No. Concentration  Extract (EECD) %  Ascorbic acid

(ug/ml) of inhibition % of inhibition
1 50 30.81 £0.74 61.44 + 0.65
2 100 39.26 £ 0.57 84.35+0.75
3 150 47.87 £+ 0.23 90.37 £ 0.35
4 200 54.72 + 0.86 97.87 +0.32
5 250 61.36 +0.38 99.45 + 0.45
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Figure 1. Evaluation of DPPH scratching activity of EECD



3.3. Acute oral toxicity study

All the animals lived for 14 days after the EECD was
administered, and no noticeable signs of acute oral toxicity
were seen over the whole observation period. The observation
brought about the conclusion that the LD50 was higher than
2000 mg/kg and that EECD was safe up to 2000 mg/kg.

3.4. Anti-conjunctivitis activity
3.4.1. Evaluation of eye scratching behaviour

Following the antigen challenge, a notable alteration in
the scratching behavior of the eyes was detected. Once the
antigen has been applied topically, eye scratching behavior
was seen right away and persisted for five minutes. Repeated
topical application of antigen up to 21 days significantly
elevated the frequency and severity of eye-scratching
behavior and after that a significant decrease in eye
scratching behavior was observed from days 21 to 42 in the
treatment group in contrast to the group under control. The
impact of EECD was noted to be dose dependent (Figure 2).
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followed by dunmnet’s test *p<0.05 and ***p<0.001 against control group of rats

Figure 2. Evaluation of eye scratching behavior

3.4.2. Evaluation of allergic symptoms

Allergic symptoms like hyperaemia and edema were
observed after 5 min and 20 min after local sensitization
respectively. We found that the extract diminished both
hyperaemia and edema and their action is started from the
first week of the study and comparative outcomes were
seen when compared to the standard group. We observed
a dose dependent effect of extract in maintaining the
allergic reaction and these signs maintained throughout
local sensitization as well, and a significant impact was
observed (Figure 3).
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Figure 3. Evaluation of allergic symptoms
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4. Discussion

Considering the important role that oxidative stress
plays in the pathophysiology of a few neurological
illnesses and creating evidence of the antioxidant
qualities of plants, exploring plant-based therapies could
offer promising neuroprotective strategies. Natural
medicines are great source of water-soluble antioxidants
[45,46]. 2,2-diphenyl-1-picrylhyorazyl (DPPH) is a free
radical and mostly utilized in the study of plant extract
scavenging activity [47,48]. Since DPPH either adds an
electron or a hydrogen molecule, neutralizing the free
radical character of the compound, it is typically
employed as a reagent to assess antioxidant effectiveness
[41,49]. In this research we observed that ethanolic
extract of Cynodon dactylon (EECD) produced DPPH
scavenging activity with the ICso value at 165.5 pg/ml.

Plant remedies are frequently used for self-
medication since they are safe and effective in
healthcare. Still, information regarding the toxicological
profile and negative effects of these substances is lacking
[50,51]. Rats treated with EECD did not exhibit any
morbidity or death in the acute toxicity investigation up
to 2000 mg/kg.

Allergic conjunctivitis is the biphasic allergic reaction,
early by degranulation of mast cells and later by cell
infiltration, mainly eosinophils [52,53]. Rats' eye
scratching behavior is a more accurate way to measure
itching in allergic conjunctivitis than it is in mice or
guinea pigs. The observation that hyperemia and edema
were noted concurrently with eye-scratching behavior
supported this theory [54,55]. The model of allergic
conjunctivitis induced by ovalbumin in rats has been
utilize for screening of anti-allergic agents [56,57]. It is
commonly known that the conjunctiva contains mast cells
and that when conjunctivitis occurs, eosinophils enter in
the conjunctiva. Since histamine is a component of both
mast cells and eosinophils, high affinity IgE receptors are
expressed on their surface [58,59]. The conventional
medication, cetirizine (10 mg/kg p.o.), reduced all
allergy indications in the current research, and it was
additionally noted that cetirizine possesses H1 inhibitory
action [60,61]. As demonstrated in this work, H1
antagonists nearly completely prevented antigen-induced
eye scratching behavior. Thus, we hypothesised that eye
itches brought on by an antigen-antibody response might
be caused by histamine produced from mast cells and
eosinophils. We found that the EECD significantly reduced
allergic symptoms and scratching of the eyes, leading us
to conclude that the treatment had a strong, dose-
dependent inhibitory impact on allergic conjunctivitis in
rats caused by antigen.

5. Conclusion

Up to the dosage level of 2000 mg/kg, no animal
death was noted during the acute oral toxicity assessment
of the extract, suggesting that it was mostly harmless.
The EECD produced in-vitro antioxidant activity observed
by DPPH scavenging method. EECD, 100 mg/kg, 200
mg/kg, and 400 mg/kg in oral administration,
significantly decreased allergic symptoms and eye
scratching behaviour. Therefore, we concluded that the
current research demonstrated that the EECD produced
a significant anti-allergic conjunctivitis activity.
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