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ABSTRACT

Blepharis edulis, Pers. is traditionally used for gastrointestinal, respiratory and
inflammatory disorders. The Aim of the studywas to rationalize the medicinal use of
Blepharis edulis in gastrointestinal, respiratory and inflammatory disorders. The
aqueous-ethanolic extract of Blepharis edulis seed (Be.Cr) was studied for its
antispasmodic and bronchodilator effect on the isolated rabbit jejunum and tracheal
preprations respectively and for antiplatelet effect using ex vivo model of human
platelets. Results were: Be.Cr tested positive for alkaloids, flavonoids, tannins, sterols,
terpenes ,phenolic compounds and saponins. Be.Cr (0.01-3.0mg/ml) produced relaxation
of spontaneous and K+ (80mM)-induced contractions .The calcium channel blocking
(CCB) effect was confirmed when Be.Cr shifted the Ca++ dose-response curves (DRCs)
to right similar to verapamil. In isolated rabbit tracheal preparation, it caused inhibition
of high K+-induced contractions at low dose(0.03-1.0 mg/ml) and carbachol (1uM)-
induced contraction at high dose(0.01-3.0 mg/ml). Verapamil produced similar effect on
high K+ and carbachol(1uM)-induced contraction suggestive of bronchodilatory effect
mediated possibly through CCB. Be.Cr inhibited ADP-induced platelet aggregation (0.5-
1.5 mg/ml) at relatively high concentration than epinephrine induced aggregation (0.125-
1.0 mg/ml). The study showed the presence of spasmolytic and bronchodilator activity in
dried seed of Blepharis edulis mediated possibly through blockade of Ca++ channels
along with antiplatelet activity which provides sound pharmacological basis for its
medicinal use in gut motility, respiratory and inflammatory disorders.

Keywords: Keywords: e Blepharis edulis ; calcium channel blocker ; antispasmodic;
bronchodilator and antiplatelet aggregation

Abbreviations: Be.Cr Blepharis edulis crude extract; CCB, calcium channel blocker;
ADP, adenosine 5’-diphosphate

INTRODUCTION

Blepharis edulis, Pers. (family: Acanthaceae) is commonly known as “Utangan”, a spinescent,
woody herb found in Pakistan, Iran, India, Afghanistan, Arabia and Egypt (Kapoor, 1990). It is
used in folk medicine to treat asthma, cough, fever, inflammation of throat (Kirtikar et al., 1987).
It is applied locally to heal fastering wounds and ulcers .It is appetizer, astringent to
bowels(Usmanghani et al., 1997). Seeds contain Allantoin, a bitter glycoside and Blepharin, a
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glucoside (Said, 1972). Catechol and tannin are also known to be present in this plant (Baqur,
1989) .Dihydrofurano-dihydrocoumarin was first detected as occurring in nature in this plant
(Dymock et al., 1972).

Phytochemical studies revealed the presence of benzoxazine glucoside, banzoxazolone
(Chatterjee et al., 1990) and blepharin (B-D-glucoside of 2-hydroxy-(2H, 4H)-1, 4-benzoxazine-
3-one (Sahu et al.,, 1990). Blepharis edulis has been reported to exhibit antibacterial and
antifungal activity (Keymanesh et al., 2009). Antioxidant activity of Blepharis edulis is due to
the presence of phenolic compounds; benzoxazine glucoside, benzoxazolone, phenolic acids and
flavone glycosides (Surveswaran et al., 2007).1t is also screened to possess anticancer activity
(Hussein et al., 1982).However, the plant has not been studied for antispasmodic, bronchodilator
and antiplatelet aggregation activities. This study was aimed at providing pharmacological basis
for its folkloric use in spasmodic, asthmatic and inflammatory disorders.

MATERIALS AND METHODS
Plant material and preparation of crude extract

Whole plant of Blepharis edulis, Pers. was collected from botanical garden of Bahauddin
Zakariya University Multan was identified with the kind cooperation of an expert taxonomist
(Professor Dr. Mumtaz Hussain Bukhari) from the Institute of Pure and Applied Biology at
Bahauddin Zakariya University Multan, Punjab, Pakistan. A sample voucher (BE-SE-675-1) was
submitted to the herbarium of Institute of Pure and Applied Biology at Bahauddin Zakariya
University Multan, Punjab, Pakistan. The plant material was shade-dried and rendered free from
soil and adulterated material and coarsely ground by electrical device. The powdered material
was soaked into aqueous-ethanol (80%) for 72h with occasional shaking. The soaked material
was rendered free from plant debris by passaing through a muslin cloth and fluid portion was
filtered through a fine filter paper (Williamson et al., 1998). The above mentioned extraction
procedure was repeated twice on the plant debris and filtrate was subsequently combined
before subjecting to evaporation under reduced pressure on a rotary evaporator to thick paste like
mass of dark brown colour, i.e., crude extract of Blepharis edulis , yielding approximately 17%
(w/iw).

Phytochemical Analysis

Phytochemical screening of crude extract of Blepharis edulis was carried out qualitatively for the
presence of alkaloids, flavonoids tannins, phenols, saponins, coumarins, anthraquinones, sterols
and terpenes (Tona et al., 1998)

Drugs and animals

Acetylcholine (Ach), carbachol (CCh), Verapamil hydrochloride, Adenosine 5 -diphosphate,
Epinephrine bitartrate salt and Sodium citrate were purchased from Sigma Chemical Company,
St. Louis, MO, USA..Chemicals used for making physiological salt solutions were potassium
chloride(Sigma Chemicals Co.), calcium chloride, glucose, sodium bicarbonate, magnesium
chloride, magnesium sulfate, potassium dihydrogen phosphate, sodium dihydrogen
phosphate(Merck, Darmstadt, Germany) and sodium chloride from BDH Laboratory supplies,
Poole England. All chemicals used were of the analytical grade available and solubilized in
distilled water/saline. The vehicle used for solubilization of drugs had no effect on tissue
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contractility in the control experiments. Stock solutions of all chemicals were made fresh in
normal saline on the day of experiment,

Animals used in this study, adult rabbits (1.0-1.5kg) of either sex and local breed were housed at
the Animal House of The Aga Khan University, Karachi, maintained at temperature of 23-25 °c
and were given standard diet and tap water. Experiments performed complied with the rulings of
the Institute of Laboratory Animals Resources, Commission on Life Sciences, National Research
Council (NRC, 1996) and approved by the Ethical Committee of the Aga Khan University
Karachi.

ISOLATED TISSUE EXPERIMENTS
Rabbit Jejunum

The spasmolytic activity of plant material was studied by using isolated rabbit jejunum
preparations (Gilani et al.,2007) .Respective segments of 2cm in length were suspended
individually in 10ml tissue baths containing Tyrode’s solution, maintained at 37 °C and aerated
with a mixture of 95% Oxygen 5% and Carbon dioxide (Carbogen).The composition of the
Tyrode’s solution in mM was NaCl 136.9, NaHCO; 11.90, KC1 2.68, MgCl, 1.05 , NaH,PO,
0.42 , CaCl, 1.8 and glucose 5.55 (pH 7.4). Intestinal responses were recorded isotonically
using Bioscience transducers and Oscillograph. Each tissue was allowed to equilibrate for at least
30 min before the addition of any drug and then stabilized with a sub-maximal concentration of
Ach (0.3uM) and the bath fluid was subsequently replaced with normal Tyrode solution before
starting the experiment. Under these experimental conditions, rabbit jejunum exhibits
spontaneous rhythmic contractions, allowing the testing of relaxant (spasmolytic) activity
directly without the use of any agonist.

For elucidation of mechanism of spasmolytic effect, high K™ (80mM) was used to depolarize the
isolated tissue which in turn produced sustained contractions (Farre et al., 1991). The plant
material was then added in a cumulative fashion to obtain concentration-dependant inhibitory
responses (Van-Rossum, 1963). The relaxation of isolated tissue preparations was expressesd as
percent of control response mediated by added high K* concentrations.

To confirm the Ca™ antagonist property of the test substances, the tissue was allowed to stabilize
in normal Tyrode’s solution, which was then replaced with Ca™-free Tyrode solution containing
EDTA (0.1mM) for 30 minutes in order to remove Ca™" from the tissues. This solution was
further replaced with K*-rich and Ca**-free Tyrode’s solution having the following composition
(mM): KCl 50, NaCl 91.04, MgCl, 1.05, NaHCO3 11.90, NaH,P0O,0.42, glucose 5.55 and EDTA
0.1. Following incubation period of 30min, control concentration-response curves (CRCs) of
Ca™™ (CaCl,) were obtained. When the control CRCs of Ca™ were found superimposable (usually
after two cycles) the tissue was pretreated with the crude extract for 60 min to test the possible
CCB effect. The CRCs of Ca*™" were reconstructed in the presence of various concentrations of
test material. Verapamil was used as a positive control.

Rabbit trachea

The trachea was dissected out and kept in Kreb’s solution. The tracheal tube was cut into rings 2-
3mm wide. Each ring was opened by longitudinal cut on ventral side opposite to the smooth
muscle layer, forming a tracheal strip with a central part of smooth muscle in between
cartilaginous portions on the edges. The preparation was suspended in a 20 ml tissue bath
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containing Kreb’s physiological salt solution at 37 °C aerated with carbogen. The composition of
Kreb’s solution was (mM): NaCl, 118.2, NaHCO; 25.0, CaCl, 2.5, KCI 4.7, KH,PO4 1.3,
MgSO4 1.2 and glucose 11.7 (pH 7.4). A tension of 1g was applied to each of tracheal strip and
was kept constant throughout the experiment. The tissue was equilibrated for one hour before the
addition of any drug. High K" (80 mM) and carbachol( 1uM) were used to stabilize the
respective preparations until constant responses of each agonist were achieved. Then their
sustained contractions were obtained and relaxant effect of the crude extract was assessed by
adding in a cumulative fashion .Isometric responses were recorded on a Grass model 7
Polygraph (Grass Instrument Company, Quincy, MA, USA). Verapamil was used as a positive
control.

Preparation of human platelets

Blood was taken by vein puncture from normal human volunteers reported to be free of
medication for one week. Blood samples were mixed with 3.8% (w/v) sodium citrate solution
(9:1) in order to prevent coagulation .Blood samples were centrifuged at 260xg, 20 °C for 15 min
to obtain platelet rich plasma (PRP) Platelet count was determined by phase contrast microscopy
and all aggregation studies were carried out at 37 °C with PRP having platelet count between 2.5
and 3.0x10" L of plasma. All experiments were performed within 2 hour of PRP preparation
(Saeed et al., 2004).

Measurement of platelet aggrrgation

Aggregation was monitored using a Dualchannel Lumi aggregometer (Model 400, Chronolog
Corporation, Chicago, USA) using 0.45mL with the test drug dissolved either in normal saline or
appropriate vehicle known to be devoid of any effect on aggregation. Platelet aggregation was
induced with the agonist (ADP and epinephrine).The concentration dependent anti-aggregatory
effect was studied by pretreatment of PRP with plant extract for 1 min followed by addition of
ADP and epinephrine. The resulting aggregation was recorded for 5 min by change in light
transmission as a function of time. (Shah et al., 1999).

STATISTICAL ANALYSIS

All the data expressed are mean + standard error of mean (S.E.M., n=number of experiments)
and the median effective concentration (ECsy values) with 95% confidence interval(CI) while
inhibitory effects on platelet aggregation are expressed as Median Inhibitory concentration(ICsy).
The concentration-response curves were analysed by non-linear regression (GraphPAD
program, GraphPAD, San Diego, CA, USA).

RESULTS AND DISCUSSION

The results of our preliminary phytochemical analysis revealed that crude extract of Blepharis
edulis contain alkaloids, sterols, terpenes, tannins, saponins, flavonoids and phenolic compounds.
Due to the folkloric reputation as gut relaxant, Be.Cr was tested for its possible spasmolytic
effect on spontaneously contracting isolated rabbit jejunum preparation, where it inhibited
spontaneous contractions, thus showing an antispasmodic effect .The relaxant effect was dose-
dependant at the dose range of 0.01-3.0mg/ml with an ECsy of 0.61mg/ml (0.46-0.99, 95% CI,
n=5) like that of verapamil, a standard calcium channel blocker (Flekenstein, 1977) at a dose
range of 0.03-1.0 uM, with an ECsy of 0.35 pM (0.13-0.61, n=5) (Fig.1).The observed

) Y F&NF A v H—FTaF www. leena-luna.co.jp
MU, BE. Page | 36



ISSN: 2186-8476, ISSN: 2186-8468 Print

Vol. 1. No. 1. March 2012 ASIAN JOURNAL OF NATURAL & APPLIED SCIENCES

antispasmodic effect of Be.Cr was reversible returning to normal spontaneous contractions
within 2-4min of washing the tissue with fresh bathing physiological solution. .

In our earlier studies, we observed that the spasmolytic effect of medicinal plants is usually
mediated through Ca'™" channel blockade (Gilani et al., 2005). To assess whether the spasmolytic
effect of Blepharis edulis was also mediated via similar mechanism, it was tested on the high K*
(80mM)-induced contractions. K* at high doses(>30mM) is known to cause smooth muscle
contractions through opening of voltage-dependent L-type Ca™ channels, thus allowing the
influx of extracellular Ca™ causing a contractile effect (Bolton, 1979) and a substance causing
inhibition of high K*-induced contractions is considered as a blocker of Ca*" influx(Godfrained
et al.,1986). Following the peak effect of K*, Be.Cr was added into the tissue bath in a
cumulative fashion which caused dose-dependent relaxation at dose range 0.01-3.0 mg/ml with
ECsp value of 0.58 mg/ml (0.35-0.99, n=5) like that of verapamil at dose range of 0.03-0.3 uM
with an ECsp of 0.13 uM/ml (0.04-0.23, n=5) ( Fig.2). This can be visualized as a result of
restricted Ca™" entry through voltage-dependent calcium channels. Fig. 2 shows the dose-
response curves of Ca™, constructed in Ca™-free and K™-rich medium. Pre-treatment of tissue
with Be.Cr produced rightward shift in the Ca™ DRCgs at concentration range 0.1-0.3mg/ml
similar to verapamil which produced a shift in Ca*" curves at dose range of 0.03-0.1uM. The
observed effect of Be.Cr to inhibit K* contractions, followed by displacing effect of high
concentrations of Ca*" suggest the presence of calcium antagonistic activity of this plant,
therefore the speculation of possible involvement of Ca™ influx antagonistic mechanism is
confirmed which might explain the traditional use of plant in hyperactive disease state of gut
because the calcium channel blockers are well known to be effective in hyperactive gut diseases
(Brunton, 1996).

Diverse plants are used in traditional medicine for respiratory tract diseases, bronchitis, cough,
bronchopneumonia, whooping cough, inflammation of oropharynx and hiccocough (Oliver-
Bever, 1983). Based on the use of Blepharis edulis in hyperactive respiratory ailments, the plant
extract was evaluated for its possible bronchodilator activity. Sustained contractions were
induced by adding Carbachol (1uM) and high K* (80mM) to the tissue bath containing tracheal
preparations. Be.Cr exerted inhibitory effect on high K*(80mM) -induced contractions at 0.03-
1.0mg/ml with ECsy value of 0.33mg/ml (0.17-0.94) while inhibited carbachol (1uM)- induced
contraction at higher dose range 0.01-3mg/mL with ECsy value of 0.47mg/ml (0.24-0.94),
suggestive of bronchodilator effect mediated possibly through CCB. These results were
comparable to verapamil which inhibited of K*(80mM) and carbachol(1puM)-induced contraction
with ECs value of 0.027uM(0.019-0.037,n=3) and 0.104uM(0.068-0.159,n=3) respectively.

Interestingly, calcium channel blockers known to be useful as tracheal relaxants in disorders
characterized by hyper responsiveness of respiratory tract (Kamei et al., 1992). This was also
supported by our experimental settings.

Based on the medicinal use of Blepharis edulis as an anti-inflammatory remedy and knowing
that platelets participate in inflammation responses (Levy-Toledano, 1999). Be.Cr was tested for
its possible antiplatelet effect on human platelet-rich plasma against epinephrine and ADP-
induced aggregation. Fig. 4 represents typical tracings, while the combined data from different
experiments is plotted in Fig. 5. The observed inhibitory effect of Be.Cr on epinephrine-induced
aggregation at relatively lower doses (0.125-1.0 mg/ml) with ICsy value 0.49 mg/ml than ADP-
induced aggregation at high dose range0.5-1.5 mg/ml with ICsyp 0.74mg/ml presents an
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interesting picture. Epinephrine is known to cause platelet aggregation through activation of o;-
adrenergic while ADP causes activation of P2Y1, P2Y12 receptors on platelets, resulting in
inhibition of adenyl cyclase pathways, thus leading to decreased intracellular cAMP level which
in turn raises cytosolic free Ca™ (Oury et al., 2006). Be.Cr possesses mixture of components
likely to block both ADP and a,-adrenergic receptors by blocking calcium influx. Several studies
have reported that calcium plays a crucial role in platelet aggregation .Platelet agonists are
reported to cause a rise in intracellular Ca™ (Vinge et al., 1988) leading to platelet aggregation
and this effect has been shown to be blocked by verapamil and diltiazem, standard calcium
channel blocker. Studies have shown Calcium Channel Blockers have antiplatelet activity (Shah
et al., 1997) .This fact was supported by crude extract whose antiplatelet activity may be
attributed to calcium channel blocking effect.

The results of our preliminary phytochemical analysis revealed that presence of alkaloids,
flavonoids amongst many other constituents, which have been shown to possess antispasmodic
and calcium antagonist activities(Khalid et al., 2004). Flavonoids also possess bronchodilator
activity (Ghyur et al., 2007) and antiplatelet aggregation activities ( Pignatelli et al., 2002).
Tannins have beneficial role in diarrhea due to their astringent action (Heinrich et al, 1992).
Phenolic compounds have also effect on platelet aggregation (Ruf, 1999) .Presence of such
constituents in Blepharis edulis seeds may be responsible for some of the pharmacological
activities observed in this study.

CONCLUSION

The data obtained in this study indicate that Blepharis edulis possesses spasmolytic and
bronchodilator effect mediated possibly through Ca*™* antagonist property, which provides
pharmacological basis for its usefulness in hyperactive gastrointestinal and respiratory disorders.
Moreover, the observed antiplatelet aggregation activity may validate its folkloric use in
inflammatory conditions by traditional users.
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Fig.1. Concentration response curves showing the inhibitory effect of (a) Blepharis edulis, Pers.
crude extract (Be.Cr) and (b) verapamil on spontaneous and K* (80mM)-induced contractions in
isolated rabbit jejunum preparations. Values shown are mean + S.E.M of 3-5 observations.
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Fig. 2. Concentration response curves of Ca™" in the absence (control) and presence of different
concentrations of crude extract of (a) Blepharis edulis, Pers. (Be.Cr) and (b) verapamil in
isolated rabbit jejunum preparations. Values shown are mean + S.E.M of 5-6

observations.
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Fig. 3: Concentration response curves showing the inhibitory effect of (a) crude extract of
Blepharis edulis (Be.Cr) and (b) verapamil on K* (80mM)-induced and Carbachol(1uM)-induced
contractions in isolated rabbit trachea preparations. Values shown are mean = S.E.M of 3-5

observations.
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Fig. 4. Tracing showing the inhibitory response of different concentrations of crude ethanolic
extract of Blepharis edulis, Pers (Be.Cr) on human platelet aggregation induced by (a)
Ephinephrine (b) ADP.
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Fig.5 . Bar Chart showing the concentration-dependent inhibitory effect of Blepharis edulis

crude extract (Be.Cr) on adenosine 5’-diphosphate (ADP) and epinephrine-induced human
platelet aggreagation. The values shown are mean + S.E.M., n=3-4
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