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The current research work was carried out to investigate the antimicrobial, antinociceptive and antipyretic
activities of different solvent extracts of Forsskaolea tenacissima. This investigation revealed that ethyl
acetate extract exerted maximum inhibition (56%) of the growth of Providencia mirabilis and 48% of
Aspergillus fumigatus. Penicillium was the most resistant fungi and was unaffected by any extracts. The
analgesic activity of these extracts at a dose of 150 mg/kg increased the reaction time after 60, 90, 120 and
180 min compared to the initial latency as well as that of control group in the hot plate method. The number
of writhes recorded after 150 mg/kg extract were comparatively lower (56+3.74) than that of normal saline
group (76+4.15) in acetic acid-induced writhing test. The antipyretic effect of the plant extracts at 300 mg/kg

was comparable with normal saline.
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Both human beings and herbs are closely connected
to each other since the inception. Human beings are
using herbs both as food and as medicines for the time
immemorial. As the time passed on, human beings
made improvements in this domain and currently
more research is being done in this regard. Although
allopathic medicines are in use in parallel, people are
reluctant to use these due to their side effects. Public
prefer to use herbal medicines since these are aromatic
with flavors, perceived to be quite safe to the user as
well as the environment, while low on side effects.
Currently 75% of the world population use different
herbs and their extracts for various aspects of health
care and more than 30% of herbs are used for medicinal
purposes!l.

Since many centuries herbs are being utilized for the
remedial objectives. At the rudimentary phase, these
herbs were used in it pure natural form like teas,
cataplasm, pulverize and other plant products??!.
Developing countries have been using herbal medicines
for a continued span of time and the same trend has
now been followed by the developed countries™*7.
Medicinal plants contained some active compounds
that could be used against microbes®*!. Secondary
metabolites in most of the healthy plants are present
in their bioactive shape, while some come as inactive
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forerunners, which are activated metabolically by
the pathogen or by the host???. Currently most of the
pharmaceutical products are being derived from both
the wild or cultivated herbs!?*!.

Forsskaolea tenacissima, commonly known as Nettle
Desert, belongs to the family Urticaceae (nettle family)
and is a member of the non-stinging nettles genus
Forsskaolea. Forsskaolea is comprised of six species,
which are found in different regions of the world from
Canary Islands and south eastward Spain to Pakistan
and Indial>*?%. F. tenacissima grows in those areas
where other plants cannot survive like road sides,
stony valleys and rock gaps. F. tenacissima is used
as local therapy for wound healing and hemostatic
in many countries. Its leaves are also used as fisane
(Herbal tea) for treating rheumatoid arthritis and for
the removal of bile stone from gall bladder®?”. The
plants also have significant antioxidant potential and
larvicidal activity®®*]. In Pakistan, F. tenacissima L.
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is being used in folk medicine as antiinflammatory,
antispasmodic, antidiabetic and antipyretic®%. Keeping
in view the medicinal importance of F. fenacissima,
the present research work was carried out with the
objectives to investigate antimicrobial, analgesic and
antipyretic activities of different extracts. The present
research project was approved by the Institutional
Ethics Committee.

MATERIALS AND METHODS

Fully mature plants of F tenacissima were collected
from the Mountains of Mohmand Agency, Khyber
Pakhtunkhwa, Pakistan during June. The plant specimen
was identified in the Department of Botany, University
of Peshawar, Pakistan. After thorough washing with
running tap water, the plant materials were chopped,
shade dried and ground in an electric grinder.

Crude extract preparation:

One kilogram of the powdered material was soaked
in five litres of methanol, kept at 25° in the dark for
one week and agitated three times a day. The mixture
was filtered through Whatman filter paper No.1. The
residue was mixed with 2500 ml fresh methanol and the
whole procedures were repeated thrice. All fractions of
the filtered methanol solution were dried at 45° under
vacuum pressure using rotary evaporator. The crude
extract was divided into two portions, one to be used as
crude extract and the other part was fractionated with
different solvents.

Fractionation of crude extract:

Hundred grams of the crude extract was dissolved
in 500 ml sterile distilled water, mixed with 300 ml
petroleum ether, shaken gently and allowed to stand for
15 min to separate the two phases. The upper petroleum
ether phase was obtained the lower aqueous phase was
re-extracted three times with fresh petroleum ether.
All fractions of petroleum ether were pooled together,
dried at 45° under vacuum using a rotary evaporator.
The same procedures of fractionation were carried out
with chloroform, ethyl acetate and n-butanol®!. The
lower aqueous phase at the end of the procedure was
dried as described previously (fig. 1).

Preparation of media:

Nutrient broth was used for shaking incubation,
standardization and nutrient agar medium for culturing
to grow all microorganismsP!. Known quantities
of nutrient agar and nutrient broth were poured into
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Fig. 1: Flow chart showing crude extracts preparation and
different fractions by various solvents

conical flasks. Twenty milliliters per test tube of the
nutrient broth was also poured. All the media flasks
and test tubes were sterilized, poured aseptically into
sterilized petri plates and allowed to solidify for about
an hour. After 24 h, uncontaminated plates were used
for culturing of bacteria and fungi.

Disc diffusion susceptibility assay:

Antifungal activity of different extracts were carried
out using the disc diffusion assay as described by
Ramdas et al.B? and Bauer et al.*¥. Nutrient agar
media plates were inoculated with 18-24 h cultures of
microbial inoculums (Standard inocula 1-2x107 CFU/
ml 0.5 McFarland Standard). Three discs of Whatman
No. 1 filter paper (6 mm in diameter) were placed
on the media in petri plates with the help of a sterile
forceps. Plant extracts in concentration of 1 and 2 mg/
disc in 6 and 12 pl volumes were applied on the discs.
Antibiotics as positive control and dimethyl sulfoxide
(DMSO) (12 pl/disc) as negative control were also
applied on the discs in separate petri plates. Inoculated
plates were kept at 37° for 18-24 h. The next day, zone
of inhibition (ZOI) was recorded in mm around the
discs in each plate. The experiments were conducted in
triplicate and the ZOI was determined by the following
Eqn., percent inhibition (%) = (zone of sample)/(zone
of control)x100.

Positive controls and test organisms:

For Gram-positive bacteria; ciprofloxacin 50 pg per
12 pl, for Gram-negative bacteria; ciprofloxacin 50
pg per 12 pl, for fungal strain; clotrimazole 50 pg per

March-April 2017



www.ijpsonline.com

12 pl were used as positive controls. Antimicrobial
activity was tested against seven bacteria (Escherichia
coli, Salmonella typhi, Pseudomonas aeruginosa,
Providencia sp., Proteus mirabilis, Shigella sonnei
and Citrobacter sp.) and three fungal strains (Aspergillus
fumigatus, Penicillium chrysogenum and Rhizopus sp.).

Determination of analgesic activity, the hot plate
method:

Albino mice of either sex weighing 18-22 g were
selected for this experiment. The analgesic activity of
the plant’s extract was measured using the hot-plate
method®¥. Thirty albino mice were randomly assigned
to 5 treatment groups of 6 mice each. One group
received 0.9% saline on weight basis (control) and
another group was given standard and the remaining
three groups were given the extract at three dose levels,
50, 100 and 150 mg/kg, respectively. Each mouse was
weighed properly and the dose of the test samples and
control materials were adjusted accordingly. All drugs
were given orally to the respective group of mice as
a suspension and normal saline, standard drug was
administered intraperitoneal route (IP) to the mice. A
30 min interval was given to ensure proper absorption
of the administered substances. After 30 min, the
animals that showed fore paw licking or jumping
response within 6-8 s were selected for the study. The
mice were placed on a hot plate maintained at 5540.5°.
And the time lapse for the mouse to respond to the
thermal pain (reaction time) was noted. Rubbing of
palms or jumping out was used as endpoint. A cut off
time of +10 s was followed to avoid any thermal injury
to the paws. The reaction time was recorded before
and after +30, +60, +90, +120 and +180 min following
administration of test or standard drugs.

Evaluation criteria:

The mean reaction time for each treated group was
determined and compared with that obtained from each
group before treatment. Percentage increase in reaction
time (I %), was derived, using the following Eqn., 1% =
{(I, = I))/1,}>100, where, I is the reaction time at time
(t) and I is the reaction time at time zero (0 h). The
animals were subjected to the same test procedure at
+30, +60, +120 and +180 min after the administration
of test/standard/control drugP. All animals were
sacrificed at the end of experiment.

Acetic acid (AA)-induced writhing test in mice:

Albino mice of either sex, weighing 18-22 g were used.
Animals were withdrawn from food and water 2 h
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before the start of experiment. Mice were divided into
5 groups, each group consisting of six animals. One
group served as negative control (normal saline ml/
kg), second group served as positive control (aspirin
5 mg/kg), while third, fourth and fifth groups received
the extract of both plants orally in doses of 50,100,150
mg/kg. Writhing behaviour was tested in those mice
in which 1% AA was administered I[P and number of
abdominal constrictions occurring over the period of
20 min was counted just after 5 min of administering
1% AA (10 ml/kg). The test samples (50, 100 and
150 mg/kg) or aspirin 100 mg/kg or 0.9% sodium
chloride was administered IP 30 min before 1% AA
administration. Percent analgesia was calculated
with the help of following Eqn., % protection = 100—
(number of writhes in experimental groupx100/number
of writhes in control).

Antipyretic activity:

Antipyretic activity of crude extract of F. tenacissima
was measured by slightly modifying the method
described by Adams et al. using mice (30-35 g) of
either sex*. The selected animals were healthy and
adjusted to laboratory conditions before the start of
experiment. Pyrexia was induced by injecting 20% w/v
brewer's yeast suspension (10 ml/kg) subcutaneously
into the animals' dorsum region. Normal body
temperature of each mouse was recorded using a digital
thermometer®®”. All groups were fasted overnight but
allowed free accesses to drinking water and after 24
h rectal temperature of each mouse was recorded.
The induction of pyrexia was confirmed by rise in
temperature more than 0.7° F, while animals showed
rise in temperature less than 0.7° F were excluded from
experiment.

Animal grouping:

The animals were divided into five groups each group
consist of six mice. The group I received saline (10 ml/
kg) as a negative control, group Il received paracetamol
(150 mg/kg) as a standard drug while the remaining
groups III, IV and V received 100, 200 and 300 mg/
kg F. tenacissima crude extract orally, respectively®®”.
After drug administration, rectal temperature was
again recorded periodically at 0.5, 1, 2, 3 and 4 h of
drug administration.

Statistical analysis:

Data are presented as mean values of three replicates.
MSTATC computer software (version 6.1) was used to
carry out statistical analysis?®®. Significant difference
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among means was compared using Least Significant
Difference (LSD) test!**!,

RESULTS AND DISCUSSION

The antibacterial activity of all extracted samples
from F. tenacissima against E. coli is shown in fig. 2.
The data revealed that most of the extracts showed no
activity against E. coli at concentration of 1 and 2 mg/
disc except the crude methanol and petroleum ether
extracts. Crude methanol extract measured inhibitory
zone of 10%+0.20 and 13.33%=0.17 at concentrations
1 and 2 mg/disc correspondingly. Similarly, petroleum
ether extracted samples showed 20%=+0.30 ZOI at a
concentration of 1 mg/disc and 26.67%+0.40 ZOI at
concentration of 2 mg/disc. These results revealed that
all the extracts showed activity against S. fyphi except
the aqueous extract (fig. 3). Most effective antibacterial
activity against S. #yphi was exhibited by the ethyl
acetate extract (26.67%=0.50 and 46.67%=+0.50 ZOI at
1 and 2 mg/disc concentrations, respectively). Crude
methanol extracts on the other hand showed activity
of 20%+0.30 at 1 mg/disc and 30%+0.30 at 2 mg/
disc concentration. Petroleum ether, chloroform and
n-butanol extracts showed minor activities in the range
of 6.67 to 10%.

All extracts of F. tenacissima were also evaluated
against P. aeruginosa (fig. 4). The data indicated that
crude methanol extract showed ZOI of 33.33%+0.30
at 1 mg/disc and 40%+0.34 at 2 mg/disc concentration.

Ethyl acetate extract yielded 13.33%=+0.17 and
20%=+0.50 activity at 1 and 2 mg/disc, respectively.
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Fig. 2: Antibacterial activity of crude methanol, petroleum
ether, chloroform, ethyl acetate, butanol and water

The extracted samples from F tenacissima against E. coli by
disc diffusion assay (bar shows LSD value at P<0.05), m 1 mg/
disc; m 2 mg/disc
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N-butanol extract on the other hand showed ZOI of
20%=0.50 at concentrations of 1 and 2 mg/disc each.
Petroleum ether, chloroform and aqueous extracts did
not show any activity against P. aeruginosa. These
results indicated that almost all extracts were inactive
against Providencia sp. except petroleum ether and
ethyl acetate extracts, which showed minimum activity
(fig. 5). Petroleum ether extract produced ZOI of
20%=+0.20% and 26.67%=0.17 at concentrations of
1 and 2 mg/disc, while, ethyl acetate extract yielded
Z0I of 3.33%+0.00 at 1 mg/disc and 6.66%+0.50 at 2
mg/disc concentrations. The data revealed that almost
all the extracts were ineffective to control the growth
of Proteus except ethyl acetate and n-butanol, which
showed activity compared to controls (fig. 6). Ethyl
acetate extracted samples showed significant results
revealing 33.334+0.50% ZOI at concentration of 1 mg/
disc and 56.66+0.20% ZOI at concentration of 2 mg/
disc. Similarly, n-butanol extracted samples measured
23.33+0.51% and 30.00+0.17% ZOI at 1 and 2 mg/disc
concentrations, respectively.

It was also observed that almost all the extracts were
non effective against Shigella except petroleum and
ethyl acetate extracted samples (fig. 7). Petroleum ether
extracted samples showed 06.66+0.80% ZOI at 1 mg/
disc and 13.33+0.78% ZOI at 2 mg/disc concentrations.
Petroleum ether extracted also showed minimum
activity. Ethyl acetate extracted samples measured
inhibitory zone of 13.33+0.30% and 16.66+0.50% at
1 mg/disc and 2 mg/disc concentrations, respectively.
Different extracted samples from F. tenacissima, were
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Fig. 3: Antibacterial activity of crude methanol, petroleum
ether, chloroform, ethyl acetate, butanol and water
The extracted samples from F fenacissima against S. fyphi by
disc diffusion assay (bar shows LSD value at P<0.05), m 1 mg/
disc; m 2 mg/ disc
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Fig. 4: Antibacterial activity of crude methanol, petroleum
ether, chloroform, ethyl acetate, butanol and water
The extracted samples from F. fenacissima against P. aeruginosa
by disc diffusion assay (bar shows LSD value at P<0.05), m 1
mg/disc; m 2 mg/ disc
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Fig. 5: Antibacterial activity of crude methanol, petroleum
ether, chloroform, ethyl acetate, butanol and water

The extracted samples from F. tenacissima against Providencia
sp. by disc diffusion assay (bar shows LSD value at P<0.05), m
1 mg/disc; m 2 mg/ disc

screened against Citrobacter as shown in fig. 8. Our
results indicated that all the tested extracts were not
effective to control the activity of against Citrobacter
except ethyl acetate extracted samples, which inhibit
the activity of the tested microbes by 36.66+0.26% at 1
mg/disc and 50.00+0.35% at concentration of 2 mg/disc.

The antifungal activity of different solvent extracted
samples of F fenacissima that almost all extracts
showed 0% ZOI against 4. fumigatus at concentration
of 1 and 2 mg/disc except ethyl acetate extracted
samples (fig. 9). The data indicated that ethyl acetate
extracted samples reduced the activity of 4. fumigatus
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Fig. 6: Antibacterial activity of crude methanol, petroleum
ether, chloroform, ethyl acetate, butanol and water
The extracted samples from F tenacissima against P. mirabilis
by disc diffusion assay (bar shows LSD value at P<0.05), m 1
mg/disc; m 2 mg/ disc
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Fig. 7: Antibacterial activity of crude methanol, petroleum
ether, chloroform, ethyl acetate, butanol and water
The extracted samples from F. tenacissima against S. sonnei
by disc diffusion assay (bar shows LSD value at P<0.05), m 1
mg/disc; m 2 mg/ disc

by 32.00+0.40% at 1 mg/disc and 48.00+0.40% at 2
mg/disc concentration when compared with controls.
Data regarding the antifungal activity of extracted
samples of F. tenacissima is shown in fig. 10. The data
indicated that, most of the extracts showed no activity
(ZOI) against Rizophus except chloroform and ethyl
acetate extract. Chloroform extracted samples reduced
the activity of the tested microbe by 44.00+0.50%
at concentration of 1 mg/disc and 68.00+0.50% at 2
mg/disc. Similarly, ethyl acetate extracted samples
showed activity of 16.00+£0.44% at a 1 mg/disc and
36.00+0.70% at a concentration of 2 mg/disc.
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Table 1 showed the data concerning the crude methanol
extract of F tenacissima with 50, 100 and 150 mg/
kg concentration for its analgesic activity using hot
plate method. Different latency times were shown by
different doses at different intervals of time. Extract
at 50 mg/kg showed a minor increase in reaction
time after 30 and 60 min, which was 14.16+1.94 and
12.334+2.065 s, respectively in comparison to the initial
time and the corresponding measurement in the saline
control group. Extract at 100 mg/kg was not effective,
however, showed a little rise in latency time after 90
and 120 min, which was 13.83£2.13 and 13.5+1.37
s, respectively. Similarly, in comparison to its initial
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Fig. 8: Antibacterial activity of crude methanol, petroleum
ether, chloroform, ethyl acetate, butanol and water
The extracted samples from F. atenacissima against Citrobacter
sp. by disc diffusion assay (bar shows LSD value at P<0.05), m
1 mg/disc; m 2 mg/ disc
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Fig. 9: Antibacterial activity of crude methanol, petroleum
ether, chloroform, ethyl acetate, butanol and water
The extracted samples from F tenacissima against A. fumigates
by disc diffusion assay (bar shows LSD value at P<0.05), m 1
mg/disc; m 2 mg/ disc

262 Indian Journal of Pharmaceutical Sciences

120

=

[=]

o
1

60 -

Zone of Inhibition (%)

20 -

Solvents

Fig. 10: Antibacterial activity of crude methanol, petroleum
ether, chloroform, ethyl acetate, butanol and water

The extracted samples from F. tenacissima against Rhizopus sp.
by disc diffusion assay (bar shows LSD value at P<0.05), m 1
mg/disc; m 2 mg/ disc

latency time and that in the control group. The extract
at 150 mg/kg showed increment in reaction time after
60, 90, 120 and 180 min. i.e. 16.66+1.63, 17.83+0.98,
17+1.89 and 14.83+2.71 s, respectively. The gradual
decrease of latency observed indicated that the effect
of these extracts decreased with time. The reaction
time of saline control was normal throughout the
experiment and no increase in reaction time was
observed. Morphine significantly (P<0.05) increased
latency of thermally-induced pain on the hot plate. It
is clear that crude extract of F. tenacissima at different
concentrations exhibited no significant results, except
at high concentration (150 mg/kg) showed effects
similar to the standard morphine after 60, 90 and 120
min. Extract at 100 mg/kg dose also showed effect
after 60 and 120 min.

Different doses of the crude methanol extract of F.
tenacissima (50, 100 and 150 mg) were also tested
for analgesic property (Table 2). Extract at 50 mg
concentration displayed 12.07% inhibition of writhes
and the mean numbers of writhes recorded against this
extract were 66.8345.11, which showed non-significant
results as compared to standard aspirin (20.67+3.98).
Extract at 100 mg/kg exhibited a 21.49% inhibition of
writhes produced by AA, which were 59.67+1.37, hence
the dose of 100 mg/kg was not effective as compared to
the standard aspirin (20.67+3.98), although extract did
produce some effect as compared to the normal saline
group (76+4.15). Extract at 150 mg/kg dose exerted
26.32% inhibition of abdominal constrictions produced
by 1% AA and the number of writhes recorded were
March-April 2017
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TABLE 1: EFFECT OF CRUDE METHANOL EXTRACT OF FORSSKAOLEA TENACISSIMA ON THERMALLY

INDUCED PAIN IN MICE

Group Dose Mean pain latency (s)
mg/kg At O After 30 min  After 60 min  After 90 min After 120 min After 180 min
min
Normal 11.5+£1.048 11.83+0.75 12.5+1.048 12.16+1.47 10.83+1.16 11.83+1.16
saline
Standard 11.66+1.63 17.16+1.47 19.16+1.47 20+1.26 10.33+0.81 11.16+0.75
morphine 5
F. tenacissima 11.66+1.21 14.16+1.94 12.33+2.065 11.5+2.42 9.66+1.36 11.33+1.50
extract 50
12+1.41 10.66+1.96 9.83+1.32 13.83+2.13 13.5+1.37 12.5+1.51
100
12.5+2.073 12.16+1.169 16.66+1.63 17.83+0.98 17+1.89 14.83+2.71
150

Data is reported as mean+SEM for group of six animals. The data was analyzed by ANOVA followed by Dunnett’s test

56+3.74, which were comparatively less than that of
the normal saline group (76+4.15).

Table 3 showed the antipyretic activity of F. tenacissima
crude extract at different doses in Swiss albino mice.
The data indicated that the average temperature of
control group before brewer‘s yeast injection was
99+0.28° F and after brewer’s yeast injection the
average temperature rose to 101.58+0.49° F. These
results revealed that brewer yeast increased the rectal
temperature of control group. The control group was
then given normal saline and temperature was recorded
at 0.5, 1, 2, 3 and 4 h, which was 102.016+0.65° F,
102.21+£0.50° F, 102.21+£0.50° F, 101.58+0.49° F and
100.95+0.64° F, respectively. A slight fall in the rectal
temperature of control group was observed after 3 and 4
h, however, this temperature did not fall to normal body
temperature, which was 99+0.28° F before brewer’s
yeast induction. The slight fall in temperature was due
to a reduction in the effect of brewer’s yeast with the
passage of time. Normal saline had no direct effect on
decreasing temperature of mice. In the group treated
with paracetamol, rectal temperature before injecting
brewer’s yeast was 98.9+0.20 and after brewer’s
yeast injection the temperature rose to 101.96+0.65.
After treating with paracetamol, the temperature
reduced continuously and quickly after 0.5, 1, 2, 3
and 4 h, which was 101.35+0.61° F, 100.03+£0.40° F,
99.36+0.38° F and 99.26+0.27° F, respectively. This
rapid and continues fall of body temperature was due
to the antipyretic effect of the standard paracetamol,
which brought the temperature to the normal body
temperature (99.26+0.27° F) in the same way the crude
extract of F. tenacissima was administered orally at
doses of 100, 200 and 300 mg and the rectal temperature
was recorded at different time intervals.

By giving 100 mg dose orally, it was observed that
March-April 2017
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the average temperature of the mice before brewer’s
yeast injection was 99.06+£0.35° F and after brewer’s
yeast induction the temperature rose to 102.5+0.36° F.
After giving 100 mg dose of extract, the temperature
was recorded as 102.35+0.30° F, 102.03+0.45° F,
101.85+0.372° F, 101.6+£0.4° F and 100.8+0.24° F at
0.5, 1, 2, 3 and 4 h in that order. From this data it could
be concluded that F. fenacissima extract at 100 mg/
kg dose had only slight antipyretic activity since this
dose failed reduce the hyperthermia to normal body
temperature (99.06+0.35° F). Similarly, at the 200-mg
dose, the average temperature before (99+0.322° F) and
after (101.91+0.38° F) injection of brewer’s yeast was
recorded and there has been an increase (pyrexia) in
temperature after brewer’s yeast injection. After giving
the dose, the average temperature of 200 mg dose group
was 101.65+0.31° F, 101.25+0.225° F, 101.08+0.194°
F, 100.9+£0.25° F and 100.9+0.167° F at 0.5, 1, 2, 3 and
4 h, respectively. Upon scrutiny, it was observed that
after 3 and 4 h the decrease in average temperature due
to 200 mg dose occurred indicating that the 200 mg
dose exerted some antipyretic activity. In the 300 mg
treated group the average temperature recorded before
(99.03£0.15° F) and after (102.15+0.40° F) brewer’s
yeast injection, we noticed an increase in temperature,
which was due to brewer yeast, which induces pyrexia
in the body of mice, after giving 300 mg dose to the
group we found different average temperatures i.e.
101.93+0.38° F, 101.43+0.33° F, 101.16+0.34° F,
101.05+0.26° F and 101.05+0.2° F at 0.5, 1, 2, 3 and 4
h correspondingly.

The antibacterial and antifungal activity of different
solvent extracted samples from F. tenacissima showed
that some of the extracts were active against bacteria
and fungi while some were inactive. Ethyl acetate,
petroleum ether, crude methanol and n-butanol
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TABLE 2: EFFECT OF CRUDE METHANOL EXTRACT OF FORSSKAOLEA TENACISSIMA ON ACETIC ACID-

INDUCED WRITHING IN MICE

Group Treatment dose (mg/kg) Number of writhes Inhibition (%)
MeantSEM
Control Normal saline ~ ----- 76+4.15
Standard Aspirin 50 20.67+3.98 72.80
Crude methanol ----- 50 66.83+5.11 12.07
extract ... 100 59.67+1.37 21.49
----- 150 56+3.74 26.32

Each value is mean+SEM of 6 mice

TABLE 3: ANTIPYRETIC ACTIVITY OF CRUDE METHANOL EXTRACT OF FORSSKAOLEA TENACISSIMA

Treatment Dose Average Average Average temperature (°F) after brewer yeast injection at different
(mg/kg) temperature temperature time interval

(°F) before  (°F) after  After 0.5h After1h  After2h  After3h  After4h

brewer yeast brewer yeast

injection injection
Control 99+0.28 101.58+0.49 102.016+0.65 102.21+0.50 102.21+0.50 101.58+0.49 100.95+0.64
Paracetamol 150 98.9+0.20 101.96x0.65 101.35+0.61 100.03+0.40 99.36:+0.38 99.25:0.20 99.26+0.27
Crude 100 99.06+0.35 102.5+0.36 102.35+0.30 102.03+0.45 101.85+0.372 101.6+0.4 100.8+0.24
methanol 200 99+0.322  101.91+0.38 101.65+0.31 101.25+0.225 101.08+0.194 100.9+0.25 100.9+0.167
Extract 300 99.03+0.15 102.15+0.40 101.93+0.38 101.43+0.33 101.16+0.34 101.05+0.26 101.05+0.26

+Represents the standard error mean (SEM) of grouped data

measured good activity except aqueous extract, which
was non-reactive against all the bacterial strains. Ethyl
acetate extract appeared to be active against Proteus,
Citrobacter, S. typhi, P. aeruginosa, and Providensia at
both concentrations. Similarly, petroleum ether extract
reduced the growth of E. coli, Providensia, S. typhi
and Shigella and zero activity against P. aeruginosa,
Proteus, and Citrobacter at both concentrations. Crude
methanol extract showed activity against P. aeruginosa,
S. typhi, E. coli at concentrations of 1 and 2 mg/disc
correspondingly while it was inactive against P. proteus,
Shigella and Citrobacter. Similar results are reported
by McGaw et al. who concluded that crude methanol
extract of Pouzolzia mixta solms (Urticaceae) leaf and
stem showed moderate results against E. coli and P.
aeruginosa™). n-butanol extract also showed minor
activity against Proteus, P. aeruginosa and S. typhi at
both concentrations while it was inactive against .
coli, Providencia, Shigella, and Citrobacter.

The extracts of F. tenacissima were also tested against
three fungal strains i.e. 4. fumigatus, Penicillium and
Rhizopus. All extract of F tenacissima were non-
reactive against Penicillium at both higher and lower
concentrations hence it proved that F. tenacissima
plant is not sensitive against Penicillium, and a few
extracts of F. tenacissima showed some activity against
A. fumigatus and Rhizopus. Only ethyl acetate extract
showed activity against A. fumigatus while the rest
were inactive against the same fungus. Further, the
ethyl acetate and chloroform extracts showed activity
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against Rhizopus, at concentrations of 1 and 2 mg/disc.
It was found that chloroform extracts of both plants
were active against two fungal strains, 4. fumigatus
and Rhizopus. These results agree with Somchit
et al. where the chloroform extract of Acalypha indica
(Euphorbiaceae) showed good antifungal activity
against Candida albicans and microsporum cani™,
Except chloroform, all other extracts of the same plant
were inactive against all the given fungi. Similar results
have also been reported by Chahardehi et al.l*?l.

The results of the hot plate test revealed that the latency
time was not significantly affected at low doses of 50 to
100 mg/kg. The effect was noticed at high dose of 150
mg/kg after 60, 90 and 120 min. It has been reported
that a number of flavonoids have analgesic activities*l.
Therefore, the low analgesic property might be due to
the absence of some essential flavonoids.

The crude methanol extract of F. tenacissima at
different concentrations (50, 100 and 150 mg) was
tested for analgesic property. Extract at 50 mg/kg dose
displayed 66.83+5.11 and at 100 mg/kg dose produced
59.67+1.37 mean number of writhes indicating that
that even a high dose of 100 mg/kg also did not result
in comparable activity to that of the standard aspirin
(20.67+3.98). Similarly extract with 150 mg/kg dose
showed 26.32% inhibition of abdominal constriction
produced by AA. These findings agree with those
reported by Badilla et al. who reported that the final
aqueous extract of Urera baccifera (Urticaceae) when
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tested for antinociceptive activity produced dose- 5. Chiariandy CM, Seaforth CE, Phelps RH, Pollard GV,
dependent reductions in the writhings*. Although Khambay BP. Screening of medicinal plants from trinidad

and tobago for antimicrobial and insecticidal properties. J
both the plants F. tenacissima and U. baccifera belong Ethnopharmacol 1999;64:265-70.

to the same family Urticaceae, they showed different 6. Okeke MI, Iroegbu CU, Eze NE, Okoli AS, Esimone CO.

results indicating that F. tenacissima possessed low Evalua.tion of extra'ct's of the root of Landolphia owerrience

antinociceptive activity against chemical stimuli. F for antibacterial act1v1ty: J.Ethnf)phannawl 2001;7.8:119_27.'
. . 7. Ahmad I, Beg AZ. Antimicrobial and phytochemical studies

tenacissima extract at 100 mg/kg dose exhibited mild on 45 Indian medicinal plants against multi-drug resistant

antipyretic activity. Similarly extract at 200 mg/kg dose human pathogens. J Ethnopharmacol 2001;74:113-23.

also affected the temperature slightly but only after 3 ~ 8. Kubmarawa D, Ajoku GA, Enweram NM, Okorie DA.

to 4 h as compared to saline control. F. fenacissima Preliminary phytochemical and antimicrobial screening of 50

. . . medicinal plants from Nigeria. Afr J Biotechnol 2007;64:1690-6.
extract at 300 mg/kg dose had no antipyretic a(.:tl-Vllty 9. Abubakar MG, Yerima MB, Zahriya AG, Ukwuani AN. Acute
even after 4 h. F tenacissima showed lower activities toxicity and antifungal studies of ethanolic leaves, stem and
in comparison to other family members with petroleum pulp extract of Tamarindus indica. Res J Pharm Biol Chem

ether and chloroform fractions of ethanol extract of Sci 2010;1:104.

the roots of Laportea crenulata Gaud (syn. Urtica 10. BakhtJ, Tayyab M, Ali H, Islam A, Shafi M. Effect of different

X L solvent extracted samples of A/lium sativum on bacteria and
crenulata, Fam. Urticaceaec) showed significant fungi. Afr J Biotechnol 2011a:10:5910-15.

antipyretic activity in rabbits with hyperpyrexia 1. Bakht J, Islam A, Tayyub M, Ali H, Shafi M. Antimicrobial

induced by boiled milk at a dose of 0.5 ml/kgt**!. potentials of Eclipta alba by disc diffusion method. Afr J

. Biotechnol 2011;10:7668-74.

From these results it can be concluded that ethyl acetate |, o J. Ali H, Khan MA, Khan A, Saced M, Shafi M, et

extract from F. fenacissima was active against most of al. Antimicrobial activities of different solvents extracted

the bacterial strains tested except . coli and Citrobacter-. samples of Linum usitatissimum by disc diffusion. Afr J

The same extract was effective against two of the three Biotechnol 2011;10:19825-35. = .

fungi tested and chloroform fractions showed activi ty 13. Bakht J, Islam A, Shafi M. Antimicrobial potential of Eclipta
- ) alba by well diffusion method. Pak J Bot 2011;43:161-6.

aganst one fungus strain. Crude methanol extract at 14. Bakht J, Azra, Shafi M. Antimicrobial activity of Nicotiana

high dose also showed increment in reaction time after tobaccum using different solvent extracts. Pak J Bot

60, 90, 120 and 180 min. The F. tenacissima extract 2012;44:459-63.

exhibited antinociceptive (chemical) activity and also 15. Bakht J, Khan S, Shafi M. Antimicrobial potentials of fresh

reduced fever in mice to some extent. Allium cepa against Gram positive and Gram negative bacteria

and fungi. Pak J Bot 2013;45:1-6.
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