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Five medicinal plants of Pakistan were investigated for their antinociceptive, anti-inflammatory, antidepressant, and anticoagulant
potential. Antinociceptive activity was estimated by hot plate and writhing assay. In hot plate assay, Quercus dilatata (52.2%)
and Hedera nepalensis (59.1%) showed moderate while Withania coagulans (65.3%) displayed a significant reduction in pain. On
the other hand, in writhing assay, Quercus dilatata (49.6%), Hedera nepalensis (52.7%), and Withania coagulans (62.0%) showed
comparative less activity. In anti-inflammatory assays crude extracts showed significant edema inhibition in a dose dependent
manner. In carrageenan assay, the highest activity was observed for Withania coagulans (70.0%) followed by Quercus dilatata
(66.7%) and Hedera nepalensis (63.3%). Similar behavior was observed in histamine assay with percentage inhibitions of 74.3%,
60.4%, and 63.5%, respectively. Antidepressant activity was estimated by forced swim test and the most potent activity was revealed
by Withania coagulans with immobility time 2.2s (95.9%) followed by Hedera nepalensis with immobility time 25.3s (53.4%).
Moreover, the crude extracts of Fagonia cretica (74.6%), Hedera nepalensis (73.8%), and Phytolacca latbenia (67.3%) showed good
anticoagulant activity with coagulation times 86.9s, 84.3s, and 67.5s, respectively. Collectively, the results demonstrate that these
five plants have rich medicinal constituents which can be further explored.

1. Introduction

Since the beginning of human civilization medicinal plants
have been used for therapeutic purposes against different
ailments; therefore they are considered to be one of the
oldest form of human healthcare known to date [1]. It is
also a matter of fact that medicinal plants and their products
contribute more than half of all clinically administered drugs
of modern day. According to an estimate ∼40% of new drugs
approved during last two decades were of natural origin [2].
More precisely, between 1983 and 1994, 39% of the 520 newly
approved drugs were either natural products themselves or

their derivatives and 40–80% of drugs developed against
bacterial infections and cancer were of natural origin, which
indicates that the use of natural products in treating human
ailments has been making rapid progress and getting pop-
ular with the passage of time [3–7]. Therefore, plants and
their products not only hold a substantial position in drug
discovery but also can play a dynamic role in the revenue
generation and improving the economic conditions of devel-
oping countries like Pakistan [1].

Fortunately, Pakistan is gifted with a rich flora of almost
5700 species of which around 2000 are reportedly medicinal
plants. It is also matter of fact that, in Pakistan, over 40%
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of the population especially those living in rural areas are
getting health care by local healers (Hakims), who prescribe
herbal preparations [8]. However, the revenue generated by
Pakistan is far lower than the trade in medicinal plants made
by India and China recently [1]. This may be due to the lack
of exploration of new medicinal plants or evaluation of the
existingmedicinal plants for their potential properties against
different ailments. Therefore, based upon the knowledge
from local healers and the available literature, five medicinal
plants (Quercus dilatata, Fagonia cretica, Hedera nepalensis,
Phytolacca latbenia, and Withania coagulans) were selected
fromdifferent areas of Pakistan for the evaluation of antinoci-
ceptive, anti-inflammatory, antidepressant, and anticoagu-
lant properties in Sprague Dawley rats.

Quercus dilatata Linn. is commonly called holly oak,
green oak, ormoru oak [9].The tree produced galls which can
be used against dysentery, chronic diarrhea, hemorrhages,
and asthma [10].This plant is also reported for itswoundheal-
ing ability in rats and antioxidant enzymes activation [11, 12].
Fagonia cretica Linn, family Zygophyllaceae [13] commonly
known as “Dhamasa” in Pakistan, is used against thirst, vom-
iting, dysentery, typhoid, toothaches, and skin diseases [14].
There are other ailments for which this plant is reported to be
effective, including but not limited to neck swellings, cancer
[15], snake bite [16], diuretic, analgesic, antipyretic, antidote,
antiseptic, tonic, bitter, antiasthmatic, stomachic, and stim-
ulant [17]. It also contains antioxidants and can be used as
blood purifier and against scabies [18–20]. Hedera nepalensis
K Koch. Is from Araliaceae family and popular as Himalayan
Ivy or Nepalese Ivy [21]. In Pakistan, this plant is traditionally
used against cancer and diabetes and as purgative [22, 23].
Some parts of this plant like leaves and berries are known to
be stimulating, febrifuge, diaphoretic, antispasmodic, cathar-
tic, and hypoglycemic [24, 25]. H. nepalensis is also effective
against fever, rheumatism, and pulmonary infection [26].The
indigenous plant Phytolacca latbenia is an abundant resource
in Pakistan, distributed across more than 13,200 sq km, from
an elevation of 1500–3000m in theMurree, Galyat, Swat, Dir,
Kaghan, and Kashmir hills [27].This species has been known
for its anti-inflammatory activities and has been widely used
as traditional medicine by local community in Pakistan. Phy-
tochemical analysis showed that P. latbenia is rich in saponins
and terpenoids [28, 29]. Oil from the root is also an important
product which is used for the treatment of pain in joints.
Root of this plant is also used for the production of a resinoid
substance called phytolaccin, which is used in medicines
and to dilute belladonna (http://www.tropicos.org). Witha-
nia coagulans (Stocks) Dunal belongs to family Solanaceae,
commonly known as paneer (cheese maker) in Punjab [30].
This plant has been very popular amongst local healers in
Pakistan. Its fruits are applied in folkmedicine on wound and
are used in asthma. Fruits are also reported to be diuretic,
hypoglycemic, and hypolipidemic [31]. Other ailment in
which this plant can be effective includes liver troubles,
diabetes, dental problems, inflammations, and depression
[31–37].

2. Methods

2.1. Plant Material. In the present study, five plants Quer-
cus dilatata, Hedera nepalensis, Fagonia cretica, Phytolacca

latbenia, and Withania coagulans were selected on the basis
of their use in folk medicine. These plants were identified
at the Department of Plant Sciences, Quaid-i-Azam Univer-
sity, Islamabad, Pakistan, by Professor Dr. Rizwana Aleem
Qureshi (taxonomist). Their voucher specimen numbers
were deposited in the “Herbarium of Medicinal Plants of
Pakistan” in QAU Islamabad, Pakistan.

2.2. Extraction. Preparation of extracts was carried out by
maceration. Briefly for Q. dilatata, leaves were taken while
for the rest of the plants aerial part of the plants was taken
and was dried under the shade. The plant material was then
coarsely powdered and 200 g of it was soaked in 500ml of
solvent mixture containing methanol and chloroform (1 : 1).
After five days, extract was filtered by using Whatman filter
paper number 1. The filtrate was then concentrated with
rotary evaporator at 40∘C under low pressure. These dried
crude extracts were named, respectively, with reference to
plant and were stored at 4∘C for further studies.

2.3. Preparation of Controls and Samples. Stock solution of
each extract was prepared as 100mg/ml while the standard
drugs (Morphine, Aspirin, Fluoxetine HCl, Chlorpheni-
ramine maleate, and diclofenac potassium) were prepared as
50mg/ml in normal saline (0.9%). The extracts and standard
drugs were administered orally as per rat’s body weight.
Three different concentrations of the extracts (200mg/Kg,
100mg/Kg, and 50mg/Kg) were used to determine the
potential effect of the plants while the standards drugs were
administered as 10mg/Kg, 5mg/Kg, and 2.5mg/Kg, respec-
tively. The normal/negative control rats were administered
with saline (0.9%).

2.4. Animals. Sprague Dawley rats (180–220 g) of either
sex were randomly selected and designated as control and
treatment groups (seven rats in each group). The animals
were kept in aluminum cages (grade 304) under hygienic
conditions maintained at 25 ± 2∘Cwith a 12 h light/dark cycle
at Primate Facility of Quaid-i-Azam University Islamabad,
Pakistan. The rats were well fed and bred in standard
conditions with water ad libitum and standard diet.The study
design was approved by the Institutional Ethics and Biosafety
Committee (BCH = 0275), and all the precautions were
carried to minimize animal suffering.

2.5. Acute Toxicity Test. To test the acute toxicity of plant
extracts a single dose of each extract (400mg/Kg) was
administered orally to all rats in each group. The rats were
monitored for any behavioral changes and mortality at
interval of 0, 4, 8, 12, 16, and 24 h. The animals were further
kept in observation for the next seven days for any symptoms
of delayed toxicity or mortality.

2.6. Antinociceptive Activity

2.6.1. Hot Plate Assay. Hot plate test was used to determine
the antinociceptive activity of selected medicinal plant as
reported earlier [38]. Animal were divided into groups
having seven rats in each. Group 1 and groups II received

http://www.tropicos.org
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normal saline (negative control) andmorphine (positive con-
trol), respectively. Each remaining group received different
plant extract with three different concentrations (200mg/Kg,
100mg/Kg, and 50mg/Kg). Prior to experiment initial
latency time (ILT) of animals was measured on hot plate
set at 52 ± 1∘C and rats having latency time more than 15 s
were excluded. After 30 minutes of oral dosage, rats were
placed on hot plate under same conditions and data was
recorded in the form of licking or jumping response (either
comes first). This time was regarded as experimental latency
time (ELT). ELT was measured at interval of 0min, 30min,
60min, and 120min. A cutoff period of 25 s was chosen to
avoid tissue damage. Percentage analgesia was measured by
following formula.

% analgesia = [(ELT − ILT
ILT
) × 100] . (1)

2.6.2. Writhing Assay. Rat writhing assay was performed by
the previously reported method [39] at 200mg/Kg concen-
tration of extracts. Briefly, animals were divided into controls
and experimental groups followed by oral administration
of morphine, saline, and plant crude extracts, respectively.
After 30min, each rat was injected intraperitoneally with
0.6% analytical grade acetic acid and rats were housed in a
flat glass cylinder. Data was recorded by counting writhing
movements which is characterized by abdominal contraction
and stretching of hind limbs [40]. Percentage activity was
calculated by following formula.

% analgesia = [(Wc −Ws
Wc
) × 100] , (2)

where Wc represents mean value of saline group and Ws
represents mean value of standard or extract group.

2.7. Anti-Inflammatory Activity

2.7.1. Carrageenan Assay. Anti-inflammatory activity of
plants was evaluated by carrageenan induced edema test
[41]. Sixty minutes before carrageenan injection standard
drugs and crude extracts were administered orally. First
and second group received saline and diclofenac potassium.
Each remaining group was administered with different plant
extracts (p.o). Right paw of each rat was injected with 0.1ml
(1%) carrageenan for edema induction. The paw volume was
measured before and after the carrageenan induction at 0 h,
1 h, 2 h, 3 h, and 4 h by using Plethysmometer (UGO 7140,
Basile) [7]. The percent inhibition of edema was calculated
by using the following relation:

Percent edema inhibition = [N.C − S.G
N.C ] × 100, (3)

where N.C represents negative control group and S.G repre-
sents sample group.

2.7.2. Histamine Assay. In histamine assay, edema was
induced by injecting 0.1ml of histamine (1mg/ml) into the
left hind paw of each rat [42]. 1st group received normal

saline (negative control; 10ml/Kg) and 2nd group received
chlorpheniraminemaleate (positive control; 10mg/Kg). Each
extract was fed orally to separate group (rats = 7) and edema
was measured and calculated at 0min, 30min, 60min,
90min, and 120min, respectively, as described above in
carrageenan assay.

2.8. Antidepressant Activity. Antidepressant activity of the
extracts was investigated by forced swim assay as reported
earlier [38]. Briefly, one day before experiment, preswim test
was performed in 21 × 46 cm glass tank filled (30 cm depth)
with warm water (35∘C). Animals were forced to swim in
tank for 10 minutes, dried with towel, and housed back in
aluminum cages. On experimental day, animal groups were
orally administered with saline, Fluoxetine HCl, and plants
extracts, respectively. After 30 minutes animals were released
in swim tank and immobility time was calculated.

2.9. Anticoagulant Activity. Capillary method was used to
investigate the anticoagulant potential of crude extracts as
reported by Ismail and Mirza [43]. After 60 minutes of
oral administration with saline (negative control), Aspirin
(positive control), and crude extracts in respective groups tail
of each animal was pierced by sterile lancet. The blood drop
was filled into capillary tube. Then a small piece of capillary
tube was broken and the same was repeated, till fibrin thread
was formed. Time interval between tail pricking and the
fibrin formation was recorded.

2.10. Statistical Significance Analysis. The data was presented
as mean with standard deviation and was analyzed using
ANOVA followed by Tukey multiple comparison test. The
results were considered to be significant when 𝑝 < 0.05.

3. Results and Discussion

3.1. Acute Toxicity Test. Nomortality was observed for any of
the crude extract at 400mg/K (p.o). Neither of the extracts
produces prominent changes in behavior during the time of
observation.

3.2. Antinociceptive Activity

3.2.1. Hot Plate Assay. Hot plate assay is the widely used
oldest method to measure nociception in rodents [44].
Latency time at different interval was recorded and presented
in Table 1. The extracts showed time and concentration
dependent activity which became maximum at 60min as
shown in Figure 1.The results were statistically nonsignificant
(𝑝 < 0.05) at start of the experiment but remained significant
at 200mg and 100mg/kgwith𝑝 < 0.01. Amongst all,W. coag-
ulans extract was more prominent in reducing analgesia with
65.3% (𝑝 < 0.01) activity while the extracts of H. nepalensis
and Q. dilatata showed 59.1% and 52.2% activity (Table 3)
having𝑝 value< 0.01.P. latbenia and F. cretica remained at last
with 36% and 43.4% analgesic effect, respectively. This effect
was however less than that elicited by morphine (80.0%).
Hot plate assay is one of the most suitable and easy methods
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Figure 1: Percentage inhibition in hot plate assay at different time intervals. Values expressed in mean ± SD with statistical significance ∗𝑝 <
0.05, ∗∗𝑝 < 0.01 where “ns” represents nonsignificance.
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Figure 2: Percentage inhibition in writhing assay. Values expressed
in mean ± SD with statistical significance ∗𝑝 < 0.05, ∗∗𝑝 < 0.01.

which represents centrally acting mechanism of pain [45, 46]
which generally elevates the pain threshold of rodents to heat
or pressure. In this study, P. latbenia and F. cretica extracts
elicited low activity which suggests these extracts do not have
centrally acting antinociceptive action.

3.2.2. Writhing Assay. All crude extracts were subjected to
writhing assay at 200mg/Kg to determine the peripheral
antinociceptive activity and results are presented in Figure 2.
The most significant activity was detected by W. coagulans
(62.0%; 𝑝 < 0.01) while H. nepalensis displayed 52.7%
edema inhibition in statistically significant way (𝑝 < 0.05).
Rest of the plant extracts showed 49.6%, 25.8%, and 39.3%
edema inhibition for Q. dilatata, P. latbenia, and F. cretica,

respectively (Table 3) with 𝑝 < 0.05. The writhing assay is
used for the assessment of peripherally analgesic effect which
is characterized by the release of endogenous pain mediators
such as arachidonic acid, cyclooxygenase, and prostaglandin
[47]. Recently, flavonoids have been reported to halt prosta-
glandin synthetase [48]. Since prostaglandins are involved in
pain perception, it can be suggested that polyphenols present
in these plants may be responsible for the observed analgesic
activities.

3.3. Anti-Inflammatory Activity

3.3.1. Carrageenan Assay. Carrageenan assay was used to
assess the anti-inflammatory potential of selected medicinal
plants. Carrageenan is basically linear and sulfated galactans,
isolated from various marine red algae [49]. Results of edema
volume measured at different time interval are presented in
Table 2 which showed peak edema at 3 h. Percentage edema
inhibition was calculated from saline control and presented
in Figure 3.The anti-inflammatory effect of diclofenac potas-
sium was found increasing with passage of time being min-
imum in 1st hour and increased in 2nd hour and remained
almost stable in 3rd and 4th hours. The behavior of plant
extracts was almost similar as anti-inflammatory activity kept
on increasing from first to third hour of injection and a
slight decrease in activity was observed at fourth hour in
concentration dependent manner (Figure 3). The compari-
son of the activities (Table 3) showed that the highest per-
centage activity was exhibited in statistically significant way
by W. coagulans (70.0%; 𝑝 < 0.05) followed by Q. dilatata
(66.7%; 𝑝 < 0.01) and H. nepalensis (63.3%; 𝑝 < 0.05) while
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Table 1: Latency time in hot plate assay.

Treatment Dose
¥Latency time (sec)

0min 30min 60min 120min
Saline 10ml/Kg 4.7 ± 0.06 4.7 ± 0.1 4.6 ± 0.15 4.8 ± 0.06

Morphine
10mg/Kg 8.7 ± 0.10∗∗ 12.4 ± 0.10∗∗ 15.3 ± 0.20∗ 14.3 ± 0.10∗∗
5mg/Kg 8.6 ± 0.10∗∗ 11.4 ± 0.15∗∗ 13.6 ± 0.25∗ 12.7 ± 0.20∗
2.5mg/Kg 8.3 ± 0.20∗ 10.6 ± 0.15∗∗ 12.6 ± 0.15∗∗ 12.2 ± 0.21∗

Quercus dilatata
200mg/Kg 7.3 ± 0.20∗ 8.6 ± 0.31∗ 10.5 ± 0.20∗ 10.0 ± 0.21∗
100mg/Kg 6.9 ± 0.15∗∗ 8.3 ± 0.30∗ 9.7 ± 0.15∗∗ 9.2 ± 0.25∗
50mg/Kg 5.5 ± 0.15∗∗ 6.1 ± 0.10∗∗ 6.9 ± 0.15∗ 6.4 ± 0.23∗

Fagonia cretica
200mg/Kg 17.2 ± 0.15∗∗ 20.7 ± 0.21∗ 23.7 ± 0.20∗ 23.0 ± 0.15∗∗
100mg/Kg 16.0 ± 0.20∗ 18.3 ± 0.21∗ 20.1 ± 0.15∗∗ 19.6 ± 0.26∗
50mg/Kg 14.4 ± 0.21∗ 15.2 ± 0.21 16.1 ± 0.15∗∗ 16.7 ± 0.15∗∗

Hedera nepalensis
200mg/Kg 16.4 ± 0.12∗∗ 20.3 ± 0.21∗ 25.3 ± 0.30∗ 24.3 ± 0.17∗∗
100mg/Kg 15.5 ± 0.15∗∗ 18.5 ± 0.10∗∗ 22.5 ± 0.32∗ 21.8 ± 0.44∗
50mg/Kg 10.6 ± 0.17∗ 11.1 ± 0.26∗ 13.5 ± 0.26∗ 14.0 ± 0.15∗∗

Phytolacca latbenia
200mg/Kg 15.4 ± 0.10∗∗ 17.0 ± 0.21∗ 20.1 ± 0.35∗ 19.6 ± 0.15∗∗
100mg/Kg 14.8 ± 0.15∗∗ 15.2 ± 0.25∗ 17.4 ± 0.38∗ 16.7 ± 0.38∗
50mg/Kg 11.8 ± 0.15∗∗ 12.0 ± 0.15∗∗ 12.4 ± 0.15∗∗ 12.1 ± 0.31∗

Withania coagulans
200mg/Kg 7.3 ± 0.25∗ 9.6 ± 0.38∗ 11.7 ± 0.21∗ 10.9 ± 0.46∗
100mg/Kg 7.0 ± 0.21∗ 8.3 ± 0.15∗∗ 10.3 ± 0.21∗ 9.8 ± 0.26∗
50mg/Kg 4.2 ± 0.10∗∗ 4.6 ± 0.10∗∗ 5.5 ± 0.12∗∗ 5.2 ± 0.10∗∗

¥Mean values with SD expressed in ∗𝑝 < 0.05, ∗∗𝑝 < 0.01 statistical significance compared with saline group.

Table 2: Edema volume of rat’s paw in carrageenan assay.

Treatment Dose
¥Absolute edema volume (ml)

1 h 2 h 3 h 4 h
Saline 10ml/Kg 0.24 ± 0.02 0.27 ± 0.03 0.30 ± 0.01 0.27 ± 0.02

Diclofenac potassium
10mg/Kg 0.14 ± 0.005∗∗ 0.10 ± 0.003∗∗∗ 0.08 ± 0.02∗ 0.07 ± 0.01∗
5mg/Kg 0.15 ± 0.06∗ 0.14 ± 0.002∗∗ 0.09 ± 0.05∗ 0.08 ± 0.02∗
2.5mg/Kg 0.16 ± 0.04∗ 0.16 ± 0.05∗ 0.15 ± 0.01∗ 0.14 ± 0.03∗

Quercus dilatata
200mg/Kg 0.14 ± 0.03∗ 0.14 ± 0.04∗ 0.10 ± 0.02∗ 0.10 ± 0.02∗
100mg/Kg 0.18 ± 0.02∗ 0.17 ± 0.03∗ 0.15 ± 0.005∗∗ 0.14 ± 0.05∗
50mg/Kg 0.22 ± 0.05∗ 0.23 ± 0.02∗ 0.20 ± 0.06∗ 0.19 ± 0.01∗

Fagonia cretica
200mg/Kg 0.16 ± 0.05∗ 0.16 ± 0.06∗ 0.14 ± 0.02∗ 0.14 ± 0.005∗
100mg/Kg 0.20 ± 0.06∗ 0.19 ± 0.02∗ 0.20 ± 0.04∗ 0.19 ± 0.05∗
50mg/Kg 0.21 ± 0.04∗ 0.22 ± 0.02∗ 0.21 ± 0.05∗ 0.22 ± 0.03∗

Hedera nepalensis
200mg/Kg 0.12 ± 0.01∗ 0.13 ± 0.01∗ 0.11 ± 0.05∗ 0.12 ± 0.02∗
100mg/Kg 0.17 ± 0.02∗ 0.16 ± 0.03∗ 0.18 ± 0.06∗ 0.18 ± 0.01∗
50mg/Kg 0.19 ± 0.02∗ 0.20 ± 0.04∗ 0.21 ± 0.03∗ 0.20 ± 0.03∗

Phytolacca latbenia
200mg/Kg 0.16 ± 0.02∗ 0.16 ± 0.05∗ 0.14 ± 0.02∗ 0.13 ± 0.05∗
100mg/Kg 0.16 ± 0.02∗ 0.18 ± 0.04∗ 0.17 ± 0.05∗ 0.16 ± 0.04∗
50mg/Kg 0.20 ± 0.03∗ 0.19 ± 0.01∗ 0.20 ± 0.04∗ 0.18 ± 0.03∗

Withania coagulans
200mg/Kg 0.14 ± 0.01∗ 0.13 ± 0.01∗ 0.09 ± 0.04∗ 0.09 ± 0.05∗
100mg/Kg 0.18 ± 0.06∗ 0.16 ± 0.05∗ 0.13 ± 0.03∗ 0.09 ± 0.04∗
50mg/Kg 0.20 ± 0.05∗ 0.19 ± 0.06∗ 0.17 ± 0.04∗ 0.16 ± 0.02∗

¥Calculated from respective hour paw volume – 0 hour paw volume. Expressed as mean ± SD with ∗𝑝 < 0.05, ∗∗𝑝 < 0.01, and ∗∗∗𝑝 < 0.001 statistical
significance compared with saline group.
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Figure 3: Percentage inhibition in carrageenan assay at different time intervals. Values expressed in mean ± SD with statistical significance
∗𝑝 < 0.05, ∗∗𝑝 < 0.01, and ∗∗∗𝑝 < 0.001 where “ns” represents nonsignificance.

Table 3: Comparison of five plant activities in different assays.

Crude plant extract
Percentage Activity

Analgesic assays¥ Antidepressant assay§ Anticoagulant assay§ Anti-inflammatory assays¥

Hot plate Writhing Carrageenan Histamine
Quercus dilatata 52.2% 49.6% 0% 30.1% 66.7% 60.4%
Fagonia cretica 43.4% 39.3% 35.4% 74.6% 53.3% 52.4%
Hedera nepalensis 59.1% 52.7% 53.4% 73.8% 63.3% 63.5%
Phytolacca latbenia 36.0% 25.8% 0% 67.3% 53.3% 47.4%
Withania coagulans 65.3% 62.0% 95.9% 29.8% 70.0% 74.3%
¥Expressed as mean of highest activity. §Calculated from negative control group.

P. latbenia and F. cretica displayed almost same level of
edema inhibition (53.3%; 𝑝 < 0.01). Carrageenan assays are
generally reported as a suitable model to study anti-
inflammatory properties of medicinal plants as they involve
several mediator molecules [50]. The inflammation process
has been proposed in three phases including 1st phase
(0–1.5 h) required for the action of mediators such as sero-
tonin and histamine, 2nd phase (1.5–2.5 h) facilitated by
bradykinin, and 3rd phase (2.5–6 h) mediated by release of
prostaglandins [51]. Our results showed significant inhibition
in the 1st phase which suggests that the extracts may also
inhibit the release of histamine.

3.3.2. Histamine Assay. In order to confirm the findings of
carrageenan assay, the crude extracts at the most effective
concentration (200mg/Kg) of each plant were evaluated by

using histamine edema model. The maximum edema inhibi-
tion was detected at 90min (Figure 4). The most significant
activity was observed by W. coagulans (74.3%; 𝑝 < 0.01)
while chlorpheniramine maleate (positive control) displayed
77% (𝑝 < 0.01) edema inhibition. Q. dilatata (60.4%; 𝑝 <
0.05) and H. nepalensis (63.5%; 𝑝 < 0.01) showed moderate
activity while P. latbenia and F. cretica exhibited 47.4% and
52.4% activity accordingly (Table 3) with statistical signifi-
cance (𝑝 < 0.05). The results exhibited that the plant extracts
have effectively reduced the inflammation produced by
histamine which indicates that the extracts exhibit anti-
inflammatory action by inhibiting the release of histamine.

3.4. Antidepressant Activity. The depression in force swim
test is categorized by increase in immobility and decrease
in swimming [52]. When rats were forced to swim, they
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Figure 4: Percentage inhibition in histamine assay at different time
intervals. Values expressed inmean ± SDwith statistical significance
∗𝑝 < 0.05, ∗∗𝑝 < 0.01 where “ns” represents nonsignificance.

quickly stopped swimming and held still. This behavior was
designated as immobility and showed depressed mood. The
mediators that reduce this behavior are known as antidepres-
sant [53]. The force swim test is highly specific as depression
is decreased by numerous agents like tricyclics, serotonin
reuptake, andMAO inhibitors [54]. Antidepressant activities
of selected medicinal plants were tested by forced swim assay
at three different concentration (200, 100, and 50mg/Kg)
and results in the form of immobility time are presented in
Figure 5. Fluoxetine HCl and saline control showed promi-
nent difference inmobility time (54.3 s and 14.9 s, resp.)which
represent the reliability of assay.The most prominent activity
was exhibited by W. coagulans with immobility times 2.2 s,
5.5 s, and 7.4 s with decreasing concentration in a highly sig-
nificant manner (𝑝 < 0.001). Approximately 95.9% activity
was exhibited by theW. coagulanswhile positive control (Flu-
oxetine HCl) showed 72% (𝑝 < 0.001) activity as compared
with saline control (Table 3). F. cretica and H. nepalensis
showed moderate antidepressant activity with immobility
times 35.1 s and 25.3 s, respectively, at 200mg/Kg with 𝑝 <
0.01. Nonsignificant activity (𝑝 > 0.05)was shown byQ. dila-
tata and P. latbenia as their immobility times were 62.4 s
and 54.6 s at the highest concentration accordingly. Overall
results showed a significant decrease in immobility time in
a concentration dependent manner. W. coagulans, F. cretica,
and H. nepalensis are known to have different flavonoid and
phenolic compounds with several biological activities in cen-
tral nerves system. Although the role of flavonoids and phe-
nolics in these plants has not been defined as antidepressant,
however these compounds are well known for antidepressant
effect [7, 55, 56]. So, it can be suggested that these compounds
may be responsible for antidepressant effect.

3.5. Anticoagulant Activity. Anticoagulant activity of selected
medicinal plants was determined by capillarymethod. Exper-
iments were performed at 200, 100, and 50mg/Kg concen-
trations and results are given in Figure 6. Aspirin (positive

control) and saline (negative control) had blood coagulation
times 71.2 s and 22.1 s, respectively, which draws a clear line
of difference between the anticoagulation and coagulation.
Prominent and significant (𝑝 < 0.01) anticoagulant activity
was presented by F. cretica and H. nepalensis with coagula-
tion times of 86.9 s and 84.2 s, respectively, at 200mg/Kg.
However, at 100mg/Kg coagulation times were 85.6 s and
79.7 s while at 50mg/Kg the times were 83.8 s and 76.3 s
accordingly. P. latbenia showedmoderate but significant (𝑝 <
0.05) antidepressant activity with coagulation times 67.5 s,
62.8 s, and 58.8 s, respectively, with decreasing concentra-
tions. Roughly, F. cretica, H. nepalensis, and P. latbenia
showed 74.6%, 73.8%, and 67.3% enhanced activity with 𝑝
value less than 0.01 as compared with saline control (0%)
while Aspirin exhibited 69.0% (𝑝 < 0.001) activity (Table 3).
The blood coagulation time of Q. dilatata (31.8 s; 𝑝 < 0.01)
andW. coagulans (31.5 s; 𝑝 < 0.01) was about equal to saline
control (22.1 s) representing neutral behavior of these plant
extracts. Coagulation of blood can be delayed by numerous
agents in blood, having different mode of actions. Most of
them depend on the inhibition of clotting factors which are
major cause of heart attacks and strokes [57]. Activation of
antithrombin-III is the one the mechanisms and anticoag-
ulant drugs like Lepirudin, Dalteparin, and Fondaparinux
are the other [58, 59]. To cope with such problems herbal
products or medicines can be used instead of blood thinners.
The promising anticoagulant effect of F. cretica,H. nepalensis,
and P. latbenia opens the doors for the further mechanism of
action study in herbal medicines.

4. Conclusion

The hot plate assay is a simple method of the pain reaction
in animals by which effectiveness of analgesics can be tested
by measuring the heat induced pain response. Conversely,
if a condition such as an inflammation of the paw serves to
decrease the response latency, it is said to induce hyperalgesia
which means these assays have some positive correlation
between them. In contrast forced swim test and anticoagulant
assays are unrelated so no correlation can be found between
them. Forced swimming test represents the pharmacological
model and produces a state similar to human depression
which is very specific and sensitive while anticoagulant assay
deals with the hemostatic mechanisms.

From the results of biological screening on rats it was
concluded that Q. dilatata showed moderate activity in ant-
inflammatory and analgesic assay. The crude extract of F.
cretica exhibited prominent activity in anticoagulant assay
while P. latbenia extracts showed moderate activity only in
antidepressant assay. H. nepalensis showed positive results in
all assays which represents the multidrug potential of this
plant. As far as the extract ofW. coagulans is concerned most
promising results were exhibited by this plant in terms of
in anti-inflammatory, analgesic, and antidepressant property.
So, overall comparison of all the plant extracts showed that
W. coagulans andH. nepalensis are the most gifted plants and
have good potential for further studies.
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Figure 5: Results of antidepressant assay. Values expressed in mean ± SD with statistical significance ∗𝑝 < 0.05, ∗∗𝑝 < 0.01, and ∗∗∗𝑝 < 0.001
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