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ABSTRACT

Methanolic extract of Onosma griffithii and its fractions were evaluated for possible effects on rabbits’ jejunum
preparations. Rabbits of either sex (weight 1.5-2.0 kg) were used in experiments. Studies were carried out on
rabbits’ jejunum preparations. Crude methanolic extract of Onosma griffithii (Meth.OG) was tried in
concentrations of 0.01, 0.03, 0.1, 0.3, 1.0, 3.0, 5.0 and 10.0 mg/ml on rabbits’ jejunum preparations. Meth.OG
was also tried on KCl-induced contractions to explain its possible mode of actions in the presence and absence
of atropine (0.03 uM). Fractions of Meth.OG were tried in similar manner. Calcium chloride curves were
constructed for Meth.OG treated tissues that were compared with curves constructed for verapamil in same
fashion. Preliminary phytochemical screening of the plant was also performed. Meth.OG increased the
amplitude of spontaneous activity of rabbits’ jejunum preparations at concentrations of 0.1, 0.3 and 1.0 mg/ml.
However, spasmolytic effects were observed at higher concentrations 3.0, 5.0 and 10.0 mg/ml. Mean ECs
values (mg/ml), respectively, in absence and presence of atropine were 7.5 + 0.25 (6.9-8.4, n=6) and 3.0 £ 0.17
(2.3-3.5, n=6, p<0.05). Mean ECs, values, respectively, for effects on spontaneous and KCI-induced
contractions were 7.5 = 0.25 (6.9-8.4, n=6) and 7.3 = 0.35 (6.25-8.2, n=6, p<0.05). n-Hexane, chloroform and
ethyl acetate fractions showed their respective ECs, values (mg/ml) 9.7 + 0.25 (8.6-10.2, n=6), 4.0 £ 0.2 (3.5-
4.6, n=6) and 1.07 + 0.093 (0.78-1.5, n=6). ECs, values for calcium chloride curves in presence of 0.3 mg/ml
Meth.OG were — 2.27 + 0.038 (- 2.4 to — 2.10, n=6) vs. control — 2.78 +£0.04 (-2.9 to — 2.6, n=6, p<0.05) Log
[Ca*™"IM. Comparing with curves of calcium chloride constructed in presence of 0.1 pM verapamil, the ECs
(log [Ca™] M) values were — 1.82 + 0.087 (- 2.0 to — 1.65, n=6) vs. control — 2.64 + 0.089 (- 2.9 to — 2.4, n=6)
demonstrated a right shift (p<0.05). Meth.OG tested positive for terpenes, saponins, sterols, flavonoids and
carbohydrates. We concluded that the relaxant effect of Meth.OG is exerted through blocking of calcium
channels. However, n-butanolic and aqueous fractions produced spasmogenic effects that require further work

for isolation of pharmacologically active substances.
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INTRODUCTION

Onosma griffithii belongs to family boraginaceae that
consists of about 100 genera and 2000 species that are
widely distributed in tropical regions of the world (Ali
and Nasir, 1983). Antiviral, antibacterial, antioxidant and
anti-inflammatory activities of some of species of
Onosma have been reported (Bashir et al., 2009a; Tosun
et al., 2008). Traditional uses of Onosma are in the
management of bladder pain, rheumatism, kidney pain
and palpitation of heart (Ahmad, 2005). Coloring property
and cholinesterase inhibitory activity of Onosma hispidum
have been documented (Shahina, 2005; Ahmad et al.,
2003). Reported compounds from Onosma hispidum are
2-[(4-methylbenzyl)amino]benzoic acid (Onosmin A) and
Me 2-[(4-methylbenzyl)amino]benzoate (Onosmin B),
apigenin, 6,4'-dimethoxy-3,5,7-trihydroxyflavone, 6,7-
dimethoxy-3,5,4'-trihydroxyflavone and apigenin 7-O-?-
D-glucoside (Ahmad et al., 2005). Roots of boraginaceae
contain  pharmacologically active substances like
shikanins and alkanins (Ufuk et al., 2004). Antioxidant
and antimicrobial activities of Onosma argenatum and
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Onosma echioides have been reported. Onosma echioides
has shown antioxidant, antitumor and antiproliferative
effects that may be attributed to two major constituents
i.e. alkannins and shikonins (Sharma et al., 2004).
Onosmone, a new ketone, and bauerenone, a known
anticancer triterpenoid have been isolated from the
chlroroform fraction of leaves of Onosma limitaneum
(Ahmad et al., 2005). Thus the genus Onosma is of great
pharmacological importance. Little is known about the
pharmacological activities of Onosma griffithii. So far, we
have reported parasiticidal, antibacterial and antifungal
activities of Onosma griffithii (Bashir et al., 2009a). Our
current work describes the effects of Meth.OG and its
fractions on rabbits’ jejunum preparations to explain its
antispasmodic use scientifically.

MATERIALS AND METHODS

Collection and authentication of plant materials

Whole plant material was collected in June-July, 2005
from the hills of Kabal and Shamuzai regions of Swat.
Professor Dr. Jehandar Shah authenticated the plant that
was deposited with wvoucher specimen OG-05 to
Malakand University.

Pak. J. Pharm. Sci., Vol.24, No.4, October 2011, pp.553-558

553



Spasmogenic and spasmolytic activities of Onosma griffithii Vatke

Extract preparation and fractionation

Shade dried powdered parts of whole plant of Onosma
griffithii (7 kg) were macerated in methanol (90-95%) and
occasionally shaked on alternate day. After fifteen days,
the materials were filtered off and the process was
repeated thrice. All the filtrates were combined and
subjected to evaporation using a rotary evaporator at 40°
C till a black greenish extract (175 g) was obtained.
Meth.OG (150 g) was fractionated, successively, with n-
hexane, chloroform, ethyl acetate and n-butanol yielding
30g, 20g, 29, 2g and 65 g aqueous respectively.

Drugs and animals

We used analytical grade chemicals in the
experimentations. Acetylcholine (ACh) (BDH Chemicals,
Poole, England), and all other chemicals of E. Merck
Germany were used. Fresh solutions were made at the
time of experiments. New Zealand rabbits weighing about
1.5-2.0 kg were utilized in the experiments. The animals
were dealt as per the “Animals Bylaws, 2008 of the
University of Malakand (Scientific Procedures Issue-1)”
complying with international standards for dealing the
experimental animals. They had free access to tape water.
However, they were kept in fasting conditions for 24
hours before the start of experiments.

Data recording, interpretation of graph tracings and
statistical analysis

MLT 0210/A Force Transducer, connected with Power
lab was used to record the data. Chart setting parameters
were 5Hz X 10 gain, Low pass, range 20 mv and rate
40/S. Graph tracings were interpreted with Chart 5
program. Data were expressed as mean + standard error of
mean (S.E.M). Student “t” test was used for analysis of
various parameters. p values less or equal to 0.05 was
considered as statistically significant.

Preliminary phytochemical screening

Meth.OG was tested for presence of different
phytochemicals like terpenes, saponins, alkaloids, tannins,
flavonoids, carbohydrates and sterols (Aduragbenro et al.,
2009; Harborne, 1973; Kokate et al., 1994).

Jejunum’s preparations

Meth.OG was tested at concentrations of 0.01, 0.03, 0.1,
0.3, 3.0, 5.0 and 10.0 mg/ml (Gilani et al., 2005; Niaz et
al., 2009). Rabbits were sacrificed and their abdomens
were opened. Jejunum was removed and placed in petri
dish containing aerated Tyrode’s solution. Pieces of about
1.5-2 cm were mounted in 10 ml organ bath aerated with
carbogen gas. Experiments were carried out at 37 + 1°C.
When the tissues were stabilized for 30 minutes,
Meth.OG was tried at the said concentrations for possible
effects on spontaneous jejunum preparations at a minute
interval.

Effects of Meth.OG on contractions induced by KCI
Contractions in rabbits’ jejunum preparations were
produced by 80 mM KCI. Meth.OG was tried in similar

concentrations of 0.01, 0.03, 0.1, 0.3, 3.0, 5.0 and 10.0
mg/ml (Gilani et al., 2005; Niaz et al., 2009). The effects
were noted. In similar way, pharmacological activity
guided fractionation was performed and screened for
activity, thereafter. The spasmogenic effects of fractions
were quantified against acetylcholine maximum (1.0 uM),
a standard spasmogenic agent (Bashir et al., 2009b);
whereas the relaxant effect was expressed as percent of
control maximum.

Calcium channel blocking activity

Initially the tissues were stabilized in Tyrode’s solution at
least for 30 minutes. Then the tissues were exposed to K*-
Normal Tyrode’s solution and K*-Rich Tyrode’s solution,
thereafter (Gilani et al., 2005) that lead to decalcification
of tissues. Calcification of the tissues were performed in a
range of 1x10* — 256 x10™ Molar concentrations of
calcium. Meth.OG at concentration 0.3 mg/ml and 1.0
mg/ml was added to the tissues and incubated for one
hour. Again the calcium chloride was added in
concentration of 1x10™ — 256 x10™ and curves were
constructed in the presence of Meth.OG. Similar curves
were constructed in the presence of 0.1 and 0.3 uM of
verapamil. The curves were compared and checked for
right shift in ECs, values.

RESULTS

Preliminary phytochemical screenings
Meth.OG tested positive for terpenes, saponins, sterols,
flavonoids and carbohydrates.

Effects on rabbits’ jejunum preparations and on KCI-
induced contractions in rabbits’ jejunum preparations

Fig. 1 describes the effects of Meth.OG in the presence
and absence of atropine on spontaneous rabbits’ jejunum
preparations. In the absence of atropine, gradual increase
in amplitude of spontaneous activity was observed with
maximum spasmogenic effect (18.75+3.4 % of control
max.) at concentration 1.0 mg/ml. In the presence of
atropine, there was no spasmogenic effect, and it is
deduced that the spasmogenic effects are through the
cholinergic muscarinic receptors. Left shift in mean ECs
values (mg/ml), respectively, in absence and presence of
atropine are 7.5 £ 0.25 (6.9-8.4, n=6) and 3.0 £ 0.17 (2.3-
3.5, n=6, p < 0.05) confirmed that the spasmogenic
activity is via cholinergic muscarinic receptors. At a
concentration of 3 mg/ml and onward, spasmolytic effects
were observed with maximum response at concentration
10 mg/ml. Fig. 2 describes the effects of Meth.OG on
contractions induced by 80 mM KCI. Mean ECs, values
(mg/ml), respectively, for effects on spontaneous and
KCl-induced contractions are 7.5 + 0.25 (6.9-8.4, n=6)
and 7.3 £ 0.35 (6.25-8.2, n=6) non-significant (p 0.05).
Similar ECs values of the fig. 2 suggest that relaxation
may be through same or single mechanism that requires
further work. Results of n-hexane, chloroform and ethyl
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acetate fraction at similar test concentrations are
expressed in fig. 3 with their respective ECsy values
(mg/ml) 9.7 + 0.25 (8.6-10.2, n=6), 4.0 + 0.2 (3.5- 4.6,
n=6) and 1.07 + 0.093 (0.78-1.5, n=6). Results of n-
butanol and aqueous fraction are plotted in fig. 4 as
percent of control maximum. Maximum spasmogenic
effect at 10.0 mg/ml of Meth.OG, respectively, for
aqueous and n-butanol fraction is 235 + 5% and 150 +
55% (p <0.05). The spasmogenic effects were
standardized against 1.0 uM ACh maximum and are
expressed in fig. 5. At concentration 5 and 10 mg/ml,
maximum responses (% of ACh max.) for aqueous, n-
butanol fractions were 72 £ 5.9%, 8.6 £ 1.4% and 90.4 +
8, 72 £ 5.9 %, respectively.

Calcium channel blocking activity
Relaxant effect on contractions induced by KCI does not

Niaz Ali et al.

suggest that the mechanism is through the calcium
channels, hence, results of calcium chloride curves both
for the Meth.OG and verapamil treated tissues are plotted
vs. control in fig. 6. According to fig. 6A, ECsy values
(log [ca™M) for 0.3 mg/ml treated calcium chloride
curves is — 2.27 + 0.038 (- 2.4 to — 2.10, n=6) vs. control
—2.78 (-2.9 to — 2.6, n=6). In the presence of Meth.OG
(0.3 mg/ml), the calcium chloride could only produce non
parallel maximum response 68.02 + 9 % of control
response at — 1.6 Log [Ca™] M and 27.47 = 4.7 % of
control in the presence of Meth.OG 1.0 mg/ml. Likely,
verapamil, a standard calcium channel blocker, at
concentration 0.1 pM shifted the curves to right with ECs
(log [Ca™ M) values — 1.82 + 0.087 (- 2.0 to — 1.65, n=6)
vs. control —2.64 +0.089 (- 2.9 to — 2.4, n=6) (fig. 6B).
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Fig. 1. Effects of Meth.OG on spontaneous rabbits’
jejunum preparations in presence and absence of atropine
(0.03 uM). (Mean + SEM, n=6,*p<0.05,**p<0.01,***p<0.001

vs. control max.)

Fig. 2: Effects of Meth.OG on spontaneous and KCI-

induced contractions of rabbits’ jejunum preparations.
(Mean £ SEM, n=6, *p<0.05, **p<0.01, ***p<0.001 vs.
control max.).
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Fig. 3: Effects of fractions of Meth.OG that relaxed

rabbits’ jejunum preparations.

(Mean + SEM, n=6, *p<0.05, **p<0.01, ***p<0.001 vs.

control max.)

Fig. 4: Spasmogenic effects of n-butanolic and aqueous
fractions of Meth.OG.

(Mean £ SEM, n=6, *p<0.05, **p<0.01, ***p<0.001 vs.
control max.)
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Fig. 5: Quantified spasmogenic effects (% of ACh
max.) of n-butanolic and aqueous fractions of
Meth.OG (Mean + SEM, n=6, *p <0.05, ** p <0.01,
*** 1 <0.001 vs. acetylcholine max.)
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Fig. 6: A. Effects of Meth.OG on calcium chloride curves
vs. mean control to show the right shift in ECs, values (*p
<0.05). B. Effects of Verapamil on calcium chloride
curves vs. mean control to show the right shift in ECg
values (*p <0.05).

DISCUSSION

As Meth.OG tested positive for the presence of terpenes,
saponins, sterols and flavonoids, therefore, the activity
may be attributed to these phytochemicals. Gradual
increase in amplitude of spontaneous activity of rabbit’s
jejunum preparations was observed with maximum
spasmogenic effect (18.75 + 3.4%) at concentration 1.0
mg/ml.  In the presence of atropine, a cholinergic
antagonist, there was no spasmogenic effect pointing that
the spasmogenic effects are through the cholinergic
muscarinic receptors (Bashir et al., 2009b; Wadood et al.,
2010). The left shift in the mean ECs, values (mg/ml),
respectively, in the absence and presence of atropine 7.5 £
0.25 (6.9-84, n=6) and 3.0 = 0.17 (2.3-3.5, n=6)
confirmed that the cholinergic receptors are involved in
spasmogenic effects (Gilani et al., 2005; Bashir et al.,
2009b). It is an established fact that the contractile
proteins use cytosolic calcium for spasmogenic response.
Whereas, the cytosolic calcium is regulated by different
sources of calcium, therefore, different mechanisms may
be involved in the spasmogenic activity. Like the entrance
of calcium from extracellular source (Nasu and Magami,
2000; Nasu, et al., 2001), and release of calcium from
intracellular stores (Karaki and Mitsui, 1988). Further,
acetylcholine is a natural spasmogen that increases
intracellular calcium through cell membrane, by the
release of calcium from internal stores like cytoplasmic
reticulum and from the calcisomes; and of course through
the inositol triphosphate (IP3) dependent pathway (Souza
and Aka, 2006). Similarly, as reported by Gillespie and
Mackenna (1960), involvement of nicotinic receptors for
spasmogenic activity cannot be ruled out in intestinal
preparations (in vitro). According to them, nicotine
produces contraction due to stimulation of cholinergic
neurons of the parasympathetic division of autonomic
nervous system that innervates the intestine (Gillespie and
Mackenna, 1960). As the left shift in the mean ECs
values confirmed that cholinergic muscarinic receptors
are involved (Bashir et al., 2009b; Wadood et al., 2010).
Hence, further work is required to elucidate for possible
other mechanisms that are responsible for the
spasmogenic effect as discussed. Activities directed
fractionation of the Meth.OG revealed that the
spasmogenic effect was concentrated in n-butanol and
aqueous fraction. Quantifying the spasmogenic effects as
percent of ACh maximum (1.0uM), aqueous fraction
produced predominant spasmogenic effect than n-butanol.
Therefore, n-butanol and aqueous fractions could be a
source for spasmogens of Onosma griffithii that require
further work for its identification and subsequent
isolation. At a concentration of 3.0 mg/ml and onward,
spasmolytic effects were observed with maximum
response at concentration 10 mg/ml. Explaining the
possible mode of action for spasmolysis, the Meth.OG on
KCI-induced contractions also produced relaxant effects
with more or less similar mean ECs, values for effects on
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spontaneous activities, suggesting that relaxation may be
through calcium channel blocking mechanism. As all
relaxant effects on contractions induced by KCI do not
suggest that the effects is through blocking of calcium
channels (Kobayashi et al., 1989), therefore, we plotted
the calcium chloride curves that helped us for
confirmation of its mechanism (Niaz et al., 2009).
Calcium exchanges through voltage operated calcium
channels from extra-cellular spaces into the cytosol of
cells. This lead to depolarization of the tissues (Ghayur
and Gilani, 2005; Gilani et al., 2005). Since Meth.0G
produced similar effects with a right shift in ECs, values
like the right shift of verapamil (Fleckenstein, 1997;
Cortes et al., 2006); therefore, we concluded that the
spasmolytic effects is through the blockade of calcium
channels. Activity guided fractionation proved that
spasmolytic components were concentrated in different
fractions with order of spasmolytic potency as ethyl
acetate > chloroform > n-hexane. The spasmolytic activity
may be attributed to the phytochemicals such as saponins,
flavonoids, sterols, tannins and triterpenes as similar type
of studies in medicinal plants have been reported to have
relaxant activities (Niaz and Wadood, 2011, Cortes et al.,
2006). The spasmogens were concentrated in n-butanol
and aqueous fractions.

CONCLUSION

The results confirm that relaxant effect of Onosma
griffithii on rabbits” jejunum preparations is through
calcium channel blocking mechanism because of the
calcium antagonists that concentrated in ethyl acetate,
chloformic and n-hexane fractions. Spasmogenic effects
were concentrated in n-butanol and aqueous fractions.
Further work is required to isolate the pharmacologically
active phytochemical(s).
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