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1. Introduction

   Medicinal plants are always providing new substances, e.g. 
antibiotics, alkaloids, cardiac glycosides, quinines, phenols, 
flavonoids, saponins having many biological active functions[1]. 
These may ensure the pharmacological activity of many medicinal 
plants. Crataeva nurvala (C. nurvala), belonging to family of 
Capparidaceae, is a potentially curative plant and extensively 
present in Bangladesh, India and other steamy areas of the 
world[2,3]. It is commonly known as ‘Barun tiktoshak’. Different 
parts of this plant are used as an ingredient in different formulations 
of Ayurveda to treat prostatitis, prostate enlargement, other 

inflammatory conditions, thyroid problems, paralysis and urinary 
tract infection[4,5]. It is used traditionally in the treatment of 
urolithiasis, carbuncle, nephritic disorders, breast cancer and also 
used as an oral contraceptive[6-10]. Phytochemical analyses of C. 
nurvala revealed the presence of various types of compound in its 
different parts. Lupeol is a constituent of C. nurvala bark which 
showed antioxidant[11,12], cardio-protective[13], chemopreventive 
and chemotherapeutic properties[14]. The bark part also exhibited 
antidiabetic[15], antidiarrhoeal[16], antifertility[17], and analgesic 
properties[18]. The leaves of this plant have antidiarrhoeal, analgesic 
and diuretic activities[19]. Antibacterial, anthelmintic and wound 
healing properties were observed in the root part of this plant[20,21]. 
The current experiments aimed to investigate the methodical proof 
for using it as folk medicinal values as antioxidant, hypoglycemic, 
antinociceptive activities. 

2. Materials and methods

2.1. Collection and identification of bark materials

   The stem bark of C. nurvala was collected from Agailjhara, 
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Barisal in July 2016 and identified and registered (DACB Accession 
No. 43485) in Bangladesh National Herbarium.

2.2. Preparation of bark extracts

   Collected bark was dehydrated and grinded. The grinded powder 
(200 g) was soaked in 2 000 mL of 90% methanol for 14 days 
then filtrated. The volume of crude methanolic extract (CME) was 
reduced by a vacuum rotary evaporator at 40 °C. Then the aqueous 
methanol extract was separated into petroleum ether, carbon 
tetrachloride, and aqueous soluble fractions by Kupchan and Tsou 
protocol[22] and modification of VanWagenen et al. method[23].

2.3. Chemicals and reagents

   Alloxan monohydrate and glybenclamide was warmly gifted 
by ACI Pharmaceuticals Ltd. and Square Pharmaceuticals Ltd. 
Diclofenac Na was purchased from the local market. Phosphate 
buffer, sodium hydroxide, hydrochloric acid, sodium carbonate, 
acetyl salicylic acid, solvents (methanol, petroleum ether, carbon 
tetrachloride) and also other necessary chemicals and reagents were 
of analytical grade.

2.4. Phytochemical screenings 

   All extracts were qualitatively tested for the presence of 
phytoconstituents such as alkaloids, glycosides, steroids, 
flavonoids, tannins, proteins, resins, quinines, phenols and saponins. 
Phytoconstitutes were characterized by using standard method of 
Sofowora[24].
   

2.5. Determination of total phenolic content 

   In this study, methods of Dewanto et al. and Karim et al. were 
followed with light modification to analyze the total phenol 
contents[25,26]. Briefly, 0.3 mL of the CME and their fractions were 
poured into different small volumetric flask having 2.7 mL of Folin-
Ciocalteu (1:10) phenol suspension. After 5 min, 2 mL of 7.5% 
sodium carbonate solution was added to each test tube and mixed 
well. Then they were preserved at 25 °C for 30 min in shady place 
after heat at 45 °C. A calibration curve was prepared by using a series 
of solutions of gallic acid. Absorbance for test and standard solutions 
were taken at 725 nm with UV spectrophotometer against the blank 
solution. The entire phenol contents of extracts were measured from 
extrapolation of gallic acid standardized curve.

2.6. 1,1-diphenyl-2-picryl-hydrazyl (DPPH) free radical 
scavenging activity

   The free radical scavenging potential of the extracts was calculated 
in vitro by DPPH test[26,27]. An aliquot of 2.0 mL of CME and 
extracts at different concentrations of 400, 200, 100, 50, 25, 12.5, 
6.25, 3.125, 1.562 5, 0.781 25 μg/mL were added in 3.0 mL of a 
DPPH methanol solution (20 μg/mL). The suspension was allowed to 
put at 25 °C for 30 min in shady place and the absorbance was taken 
at 517 nm against methanol as blank by UV spectrophotometer. The 
IC50 value of the fractions was evaluated against ascorbic acid, which 

was used as the standard.

2.7. Experimental animal

   For the study, Swiss albino mice of 6–7 weeks of age, between 
30–35 g of weight were obtained from International Centre for 
Diarrhoeal Disease Research, Bangladesh, Mohakhali, Dhaka, 
Bangladesh. Mice were kept under standard environmental 
conditions [temperature: (27.0 ± 1.0) °C, relative humidity: 55%–
65% and suitable light/dark cycle] and allowed free access to food 
and drinking water. The animals were allowed to adapt to laboratory 
environment for several days before conducting test. The studies with 
the animals were performed in accordance with guidelines of the 
Institutional Animal Ethics Committee and the methods regarding 
animal handling were approved (Grant No. WUBPS # 05512).

2.7.1 Antinociceptive activity evaluation
   Antinociceptive potential was observed by acetic acid induced 
writhing and tail immersion methods. 

2.7.2. Tail immersion study
   The tail-flick test was done as per the method, which is developed 
by D’Amour and Smith[28]. In this study, mice were subdivided into 
four groups as 1, 2, 3, 4 respectively, each group composed of five 
mice. To avoid thermal burn, immersion of tail in warm water for 
assessment, allowed only for 5 s instead of 10 s. In this study, the 
CME at 100, 200, 400 mg/kg and diclofenac Na at 15 mg/kg body 
weight were respectively given intraperitoneally, with diclofenac Na 
used as reference drug. Any physical changes were observed after 
from 0, 30, 60 and 90 min. Then about 3 cm of the tail of the mouse 
was immersed in a hot water bath at (55.0 ± 0.5) °C. The time of 
tail withdrawn from warm water was noted. A positive analgesic 
response was found due to increase in reaction time of tail against 
control animals[29].

2.7.3. Acetic acid induced writhing test
   Koster et al. described the acetic acid writhing test in mice[30], 
which applied with slight modification in acetic acid induced 
writhing test. Mice were subdivided into four groups as 1, 2, 3, 4 
respectively, with each group composed of 5 mice. The amount of 
10 mL/kg of 1% Tween 80 was given intraperitoneally to the first 
group of mice which was considered as control. In Group 2, standard 
diclofenac Na has given to mice as dose of 15 mg/kg of body 
weight. Groups 3 and 4 received CME at 200 mg/kg and 400 mg/kg 
of body weight after each mouse was injected intraperitoneally with 
0.7% acetic acid at doses of 10 mL/kg of body weight after 30 min. 
Writhing was observed which was induced by just after 30 min intra-
peritoneal administration of 0.7% acetic acid to all experimental 
animals. The number of writhing responses was observed and 
recorded for each mouse during a subsequent 5 min period up to 30 
min. The occurrences of abdominal contraction, elongation of the 
body and twisting of the trunk were considered as absolute writhing. 
The percentage of protection against writhing was used to estimate 
the degree of analgesia and was calculated using the formula:
% Inhibition of writhing = [(Wc – Wt)/Wc] × 100
where, Wc is the average writhing of control group and Wt is the 
average writhing of treated group (i.e. extract or standard).
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2.7.4. Hypoglycemic activity test
   Twelve healthy mice were separated into four groups. Mice of 
all groups were fasted for 12 h. Alloxan monohydrate (120 mg/
kg body weight in normal saline) was used intraperitoneally to 
induce hyperglycemia in fasting conditions. About 10% glucose 
solution was thereafter given intraperitoneally to produce instant 
hypoglycemia. Group I was given 1% Tween 80 rich normal saline 
and considered as diabetic control. Group II was given glibenclamide 
(10 mg/kg body weight) as standard drug for reference groups. 
Groups III and Group IV received extracts at 200 mg/kg and 400 mg/
kg body weight, respectively. Blood sample was collected at 0, 30 
min, 48 h and after 90 h, respectively from the tail vein of mice and 
glucose level was measured by Freestyle glucometer and followed 
by evaluated with control and reference groups.

2.8. Statistical analysis

   All statistical analyses were designed and the evaluated data were 
calculated using SPSS software, version 20, and data were expressed 
as mean ± SEM with their communicating P values. Values of 
investigations were compared with test sample and control or 
standard was performed by One-way ANOVA followed by Dunnett’s 
t-test.

3. Results 

3.1. Phytochemical screening test

   The qualitative phytochemical screenings revealed the presence of 
alkaloids, glycosides, steroids, flavonoids, tannins, proteins, resins, 
quinones, phenols and saponins.

3.2. Total phenolic contents determination 

   The antioxidant potential was found by total phenolic contents of 
CME and different extracts of C. nurvala ranging from 9.25 mg to 
55.62 mg of GAE/g (Table 1). 

Table 1
Total phenol compounds and free radical scavenging potential of CME and 
its fractions of C. nurvala.

Sample/Standard Total phenol compounds 
(mg of GAE/g)

DPPH free radical scavenging 
activity (IC50 μg/mL)

AQSF 235.94   9.25
CTSF 150.13 13.15
CME 210.06 15.97
PESF                                              249.06 55.62
Vitamin C -   8.27

AQSF: Aqueous soluble fraction; CTSF: Carbon tetrachloride soluble 
fraction; PESF: Petroleum ether soluble fraction.

3.3. Antioxidant activity 

   The antioxidant activity was determined in terms of DPPH free 
radical scavenging activity of C. nurvala which showed IC50 values 
within the range of 9.25 μg/mL to 55.62 μg/mL. Among the CME and 
fractionates, the highest free radical scavenging activity was shown 
by AQSF (9.25 μg/mL) and followed by CTSF (13.15 μg/mL), CME 
(15.97 μg/mL), and PESF (55.62 μg/mL) in comparison with ascorbic 
acid (8.27 μg/mL) as a standard (Figure 1 and Table 1). 
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Figure 1. Determination of IC50 value against DPPH free radical 
scavenging activity of CME and its fractions of C. nurvala.

3.3.1. Central analgesic activity
   The CME of C. nurvala showed increase in latency period in a 
dose reliant increasing mode and results were compared with the 
standard (Table 2). At 30, 60 and 90 min of experimental period, 
the elongation percentages of tail flicking by methanolic extract 
were 44.49%, 68.03% and 93.88% for 200 mg/kg body weight 
and 113.14%, 152.42% and 184.17% for 400 mg/kg body weight, 
respectively, which were statistically significant (P < 0.05).

Table 2 
Antinociceptive effect of CME of C. nurvala in the acetic acid induced pain 
in mice model.

Group Latency time (s)

30 min (% of 
elongation)

60 min (% of 
elongation)

90 min (% of 
elongation)

Control 2.36 2.69 2.78

Diclofenac Na (15 mg/kg) 5.45 (130.93)** 8.37 (211.15)* 9.77 (251.44)

Methanolic extract (200 mg/kg)  3.41 (44.49)*  4.52 (68.03)      5.39 (93.88)

Methanolic extract (400 mg/kg)  5.03 (113.14)*  6.79 (152.42)  7.90 (184.17)

Values are expressed as mean ± SD (n = 5) *P < 0.05 and **P < 0.01 
indicate significant difference when compared with the corresponding value 
of standard, done by One-way ANOVA followed by Dunnett’s t-test.

3.3.2. Acetic acid induced writhing test
   Results of peripheral antinociceptive potential of CME of C. 

nurvala in Swiss-albino mice have shown in Table 3. In this study 
we observed that all doses of (200 and 400 mg/kg body weight) 
CME manifested the percent inhibition of writhing responses 
were 45.875% and 66.625%, respectively, which was induced by 
the acetic acid. Then results were comparative to reference drug 
(Diclofenac Na 2 mg) (75.000%).

Table 3
Analgesic activity of methanolic extract of C. nurvala in tail immersion test 
in mice model.

Group No. of writhing (%) Inhibition of writhing (%)
Control 26.200 ± 2.010
Diclofenac Na (2 mg)   25.010 ± 1.500** 75.000
Methanolic extract (200 mg)  54.125 ± 1.500* 45.875
Methanolic extract (400 mg)   33.375 ± 1.500** 66.625

Values are expressed as mean ± SD (n = 5), *P < 0.05 and **P < 0.01 
indicate significant difference when compared with the corresponding value 
of control, done by One-way ANOVA followed by Dunnett’s t-test.



Uddin Jalal et al./Journal of Coastal Life Medicine 2017; 5(11): 496-500 499

3.4. Hypoglycemic activity

   In this study we found that the C. nurvala reduced the rise of 
glucose level in blood. Results are given in Table 4. The crude 
extract of C. nurvala at doses of 200 mg/kg and 400 mg/kg body 
weight has moderated blood glucose lowering activity as 119.34 
mg/dL and 109.26 mg/dL, respectively (P < 0.05).

4. Discussion

   Crude methanol extracts of bark of C. nurvala and fractions 
were under taken to ensure the presence of different bioactive 
substances. Different phytochemicals such as alkaloids, glycosides, 
steroids, flavonoids, tannins, proteins, resins, quinine, phenols and 
saponins were tracted out in the tested fractionates. Phytoconstitutes 
characterized in the current experiment are subject to be 
beneficial in pharmaceutical sciences[31]. The knowledge of this 
initial investigation can be anticipated as an interpretation in the 
exploration of a novel and financially valued drug molecules[32,33].

4.1. Total phenolic content

   The total phenol compounds are exposed in the Table 3. The 
decision of quantifying total phenolic compound in the fractions 
was taken after assurance of presence of phenols or polyphenols 
in the preliminary phytochemical investigation. The PESF exhibits 
the highest phenolic content (249.06 mg of GAE/g) where AQSF 
showed the comparatively less amount of phenolic substance 
(210.06 mg of GAE/g) among all the Kupchan fractions. But the 
other factions also showed the considerable quantity of phenolic 
compounds. Answers show the existence of satisfactory amount of 
lipid soluble phenolic substance.

4.2. Antioxidant activity

   Currently, interest has vigorously enhanced in the naturally 
occurring antioxidants from natural source due to their safety 
margin in the reduction of human oxidative stress and low side 
effects[34,35]. In-vitro DPPH free radical scavenging potential was 
evaluated in order to determine the antioxidant potential of different 
organic soluble bark extracts of C. nurvala. In our current study, 
aqueous soluble fraction exhibited the highest antioxidant capacity 
with 9.25 (IC50 μg/mL) which was close to the value of standard 
vitamin C (8.27 μg/mL). The order of IC50 value of different 
Kupchan was as follows: carbon tetrachloride (13.15 μg/mL) > 
CME (15.97 μg/mL) > petroleum ether (55.62 μg/mL) (Table 1 and 
Figure 1), illustrating these results accordingly.

4.2.1. Analgesic activity
   Many analgesic drugs such as non-steroidal anti-inflammatory 
drug, narcotics drugs, and steroids are available for many years for 
the effectively pain management and their harmful effects. Non-

steroidal anti-inflammatory drugs cause gastrointestinal irritation, 
and ultimately cause peptic ulcer, narcotics drugs can develop 
addiction, and steroids have severe adverse effects affecting 
hormonal imbalance[36]. Many peripherally or centrally acting pain 
reducing agents have been separated from natural sources especially 
from plants and needs analysis to find out more pain reducing 
agents from natural sources[37].
   Tail flicking test is the most extensively used experiment for 
the neurologic pain sensation, and central analgesic agents can 
potentially increase the latency period in warm water. Diclofenac 
Na was used as standard which inhibits pain by the interference 
of prostaglandin production through the competitive inhibition 
of cyclooxygenase. At the dose dependent mode, reduction of 
gastrointestinal contraction by the extract, proofs C. nurvala 
have antispasmodic activity. Diclofenac sodium was exhibited 
satisfactory percent antispasmodic activity (251.44%) than the 
plant extracts at both 200 mg/kg body weight (93.88%) and 400 
mg/kg body weight (184.17%).
   In acetic acid prompted writhing technique, pain was induced 
by the intraperitoneally given acetic acid which produced pain by 
the increased synthesis of PGE2 and PGF2a[38], and lipoxygenase 
derived eicosanoids in the peritoneal region[39]. The releases of 
these pain modulators are responsible for the pain sensation. The 
CME significantly reduce the acetic acid induced writhing at 
200 mg/kg body weight (45.875%) and 400 mg/kg body weight 
(66.625%) in comparison to standard (75.000%).

4.2.2. Hypoglycemic test
   Diabetes is a chronic metabolic disorder which may be due to 
initial stage of carbohydrate metabolism, characterized by high 
blood glucose, resulting from complete or less secretion of insulin. 
High diabetes causes excessive problems, disturbing the vascular 
system, eyes, nerves, and kidneys and leading to peripheral 
vascular disease, nephropathy, neuropathy, retinopathy, etc.[40]. 
The CME showed significant dose dependent anti-diabetic activity 
in comparison to standard. The outcome may be due to the extract 
of C. nurvala reduced hepatic output of glucose by increasing 
glycogenesis, uptake of glucose from blood, conversion of glucose 
into fatty acid and decreased glycogenolysis, gluconeogenesis. 
The extract of C. nurvala also may reduce peripheral glucose 
level by increasing glucose transport, utilization of glucose 
and glycogenesis, which was found at fasting state in diabetic 
animals[41].
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Table 4
Hypoglycaemic activity of CME of C. Nurvala in mice model.

Group Dose Plasma level of glucose (mg/dL)
0 min 25 min 24 h 48 h 72 h

Group I Diabetic control 123.66 203.40 151.74 144.54 132.66
Group II Diabetic rat + Glibenclamide   97.74 174.60 119.34 111.24     93.60**

Group III Diabetic rat + Plant extract (200 mg/kg) 118.26 196.74 146.34 126.00 119.34
Group IV Diabetic rat + Plant extract (400 mg/kg) 113.40 178.74 134.46 117.54  109.26*

Values are expressed as mean ± SD (n = 5); *P < 0.05 and **P < 0.01 indicate significant difference when compared with the corresponding value of 
standard, done by One-way ANOVA followed by Dunnett’s t-test.



Uddin Jalal et al./Journal of Coastal Life Medicine 2017; 5(11): 496-500500

References

[1]    Karim S, Kawsar M, Laboni FR, Julie AS, Uddin J, Labu ZK. Biological 
investigations of medicinal plants of Heliotropium indicum indigenous 
to Bangladesh. J Coast Life Med 2016; 4(11): 874-8.

[2]    Bopana N, Sanjay S. Crataeva nurvala: a valuable medicinal plant. J 
Herbs Spices Med Plants 2008; 14(1-2): 107-27.

[3]    Ali MS, Dey A, Sayeed MA, Rahman AA, Kuddus MR, Rashid MA. 
In vivo sedative and cytotoxic activities of methanol extract of leaves of 
Crataeva nurvala Buch-Ham. Pak J Biol Sci 2014; 17(3): 439-42.

[4]    Khattar V, Wal A. Utilities of Crataeva nurvala. Int J Pharm Pharm Sci 

2012; 4(4): 21-6. 
[5]    Uddin J, Sultana JA, Haider AM, Nurul IM, Alam KS, Khalid LZ. 

Antimicrobial, thrombolytic, membrane stabilizing activities and total 
flavonoid content of various partitionates of aerial parts of Eclipta alba 
(L.) Hassk. Dhaka Univ J Pharm Sci 2015; 14(2): 207-13.

[6]    Singh PP, Goyal A, Kumawat JL, Pendse AK, Ghosh R, Srivastava AK. 
Indigenous drugs in modern medicine – A study on cystone. Arch Med 
Pract 1983; 2(43): 1-8.

[7]    Kalita D, Dutta M, Islam NF. Few plants and animals based folk 
medicine from Dibrugarh district, Assam. Indian J Tradit Know 2005; 
4(1): 81-5.

[8]    Das HB, Majumdar K, Datta BK, Ray D. Ethnobotanical uses of some 
plants by Tripuri and Reang tribes of Tripura. Nat Prod Rad 2009; 8(2): 
172-80. 

[9]    Singh A, Singh PK. An ethnobotanical study of medicinal plants in 
Chandauli District of Uttar Pradesh, India. J Ethnopharmacol 2009; 
121(1): 324-9.

[10]  Rai R, Nath V. Some lesser known oral herbal contraceptives in folk 
claims as anti-fertility and fertility induced plants in Bastar region of 
Chhattisgarh. J Nat Remed 2005; 5(2): 153-9.

[11]  Kumari A, Kakkar P. Lupeol protects against acetaminophen-induced 
oxidative stress and cell death in rat primary hepatocytes. Food Chem 
Toxicol 2012; 50(5): 1781-9.

[12]  Saleem M, Alam A, Arifin S, Shah MS, Ahmed B, Sultana S. Lupeol, 
a triterpene, inhibits early responses of tumor promotion induced by 
benzoyl peroxide in murine skin. Pharmacol Res 2001; 43(2): 127-34. 

[13]  Sudharsan PT,  Mythi l i  Y,  Selvakumar  E,  Vara lakshmi  P. 
Cardioprotective effect of pentacyclic triterpene, lupeol and its ester on 
cyclophosphamide-induced oxidative stress. Human Exp Toxicol 2005; 
24(6): 313-8. 

[14]  Prabhu B, Sivakumar A, Sundaresan A. Diindolylmethane and 
lupeol modulates apoptosis and cell proliferation in N-butyl-N-(4-
hydroxybutyl) nitrosamine initiated and dimethylarsinic acid promoted 
rat bladder carcinogenesis. Pathol Oncol Res 2016; 4(22): 747-54.

[15]  Sikarwar MS, Patil MB. Antidiabetic activity of Crateva nurvala stem 
bark extracts in alloxan-induced diabetic rats. J Pharm Bioall Sci 

2010; 2(1): 18-21. 
[16]  Inayathulla, Shariff WR, Karigar AA, Sikarwar MS. Evaluation of 

antidiarrhoeal activity of Crataeva nurvala root bark in experimental 
animals. Int J Pharm Pharma Sci 2010; 2(1): 158-61. 

[17]  Bhaskar VH, Profulla KM, Balakrishnan BR, Balakrishnan N, 
Sangameswaran B. Evaluation of the anti-fertility activity of stem bark 
of Crataeva nurvala buch-hum. Afr J Biotechnol 2009; 8(22): 6453-6. 

[18]  Bhattacharjee A, Shahidhara SC, Aswathanarayana. Phytochemical 
and ethno-pharmacological profile of Crataeva nurvala Buch-Hum 
(Varuna): A review. Asian Pac J Trop Biomed 2012; 2(Suppl 2): 
S1162-8.

[19]  Khatun F, Howlader MA, Apu AS, Bachar SC, Qais N. Evaluation 
of analgesic and antidiarrhoeal properties of the ethanolic extract of 
Crataeva nurvala. Buch. Ham. Int J Pharm Sci Rev Res 2012; 12(2): 
5-7. 

[20]  Kamath R, Shetty D, Bhat P, Shabaraya AR, Hegde K. Evaluation of 
antibacterical and anthelmintic activity of root extract of Crataeva 
nurvala. Pharmacolgyonline 2011; 1(3): 617-22.

[21]  Naveen A. Wound healing property of alcoholic extract of root bark of 
Crataeva nurvala. J Pharm Res 2010; 3(5): 1121-3.

[22]  Kupchan SM, Tsou G. A new potent antileukemic simaroubolide from 
Brucea antidysenterica. J Org Chem 1973; 38: 178-9.

[23]  VanWagenen BC, Larsen R, Cardellina JH, Randazzo D, Lidert ZC, 
Swithenbank C. Ulosantoin, a potent insecticide from the sponge 
Ulosa ruetzleri. J Org Chem 1993; 58: 335-7.

[24]  Sofowora A. Medicinal barks and traditional medicinal in Africa. 2nd 
ed. Ibadan: Spectrum Books Ltd; 1993, p. 134-56.

[25]  Dewanto X, Wu KZ, Adom RH. Thermal processing enhances the 
nutritional value of tomatoes by increasing total antioxidant activity. J 
Agric Food Chem 2002; 50: 3010-4.

[26]  Karim S, Uddin J, Rahman LF, Khalid LZ. Qualitative and quantitative 
biological analysis of leaves of Sesbania grandiflora. J Coast Life Med 

2017; 5(3): 104-8. 
[27]  Skerget M, Kotnik P, Hadolin M, Hras A, Simonic M, Knez Z. 

Phenols, proanthocyanidins, flavones and flavonols in some bark 
materials and their antioxidant activities. Food Chem 2005; 89: 191-8.

[28]  D’amour FE, Smith DL. A method for determining loss of pain 
sensation. J Pharmacol Exp Ther 1941; 72(1): 74-9.

[29]  Ahmed T, Bala A, Uddin J, Labu ZK. Evaluation of thrombolytic, 
membrane stabilizing, antidiarrhoeal and analgesic activities of leaves 
of Triumfetta pilosa. Bangladesh Pharm J 2016; 19(2): 226-32.

[30]  Koster R, Anderson M, De Beer EJ. Acetic acid-induced analgesic 
screening. Fed Proc 1959; 18: 412-7.

[31]  Osama  A ,  Awade lka r im  S ,  A l i  A .  An t iox idan t  ac t iv i t y, 
acetylcholinesterase inhibitory potential and phytochemical analysis 
of Sarcocephalus latifolius Sm. bark used in traditional medicine in 
Sudan. BMC Complement Altern Med 2017; 17: 270.

[32]  Gezahegn Z, Akhtar MS, Woyessa D, Tariku Y. Antibacterial potential 
of Thevetia peruviana leaf extracts against food associated bacterial 
pathogens. J Coast Life Med 2015; 3(2): 150-7.

[33]  Mohanty SK, Malappa K, Godavarthi A, Subbanarasiman B, Maniyam 
A. Evaluation of antioxidant, in vitro cytotoxicity of micropropagated 
and naturally grown plants of Leptadenia reticulata (Retz.) Wight & 
Arn. - An endangered medicinal plant. Asian Pac J Trop Med 2014; 7(1): 
S267-71.

[34]  Hamidpour R, Hamidpour S, Elias G. Rosmarinus officinalis 
(Rosemary): a novel therapeutic agent for antioxidant, antimicrobial, 
anticancer, antidiabetic, antidepressant, neuroprotective, anti-
inflammatory, and anti-obesity treatment. Biomed J Sci Tech Res 2017; 
1(4): 1-6.

[35]  Singh A, Holvoet S, Mercenier A. Dietary polyphenols in the prevention 
and treatment of allergic diseases. Clin Exp Allergy 2011; 41(10): 1346-
59.

[36]  Barua CC, Buragohain B, Roy JD, Talukdar A, Barua AG, Borah P, et 
al. Evaluation of analgesic activity of hydroethanol extract of Plantago 
erosa ex Roxb. Pharmacologyonline 2011; 2: 86-95.

[37]  Kumara N. Identification of strategies to improve research on medicinal 
plants used in Sri Lanka. Proceedings of the WHO Symposium. Galle: 
University of Ruhuna; 2001, p. 12-4. doi: 10.1155/2012/245431.

[38]  Subedi NK, Rahman SMA, Akbar MA. Analgesic and antipyretic 
activities of methanol extract and its fraction from the root of 
Schoenoplectus grossus. Evid Based Complement Alternat Med 2016; 
2016: 3820704.

[39]  Hasan MM, Uddin N, Hasan MR, Islam AF, Hossain MM, Rahman 
AB, et al. Analgesic and anti-inflammatory activities of leaf extract of 
Mallotus repandus (Willd.) Muell. Arg. Biomed Res Int 2014; 2014: 
539807.

[40]  Pushparaj PN, Low HK, Manikandan J, Tan BK, Tan CH. Antidiabetic 
effects of Cichorium intybus in streptozotocin induced diabetic rats. J 
Ethnopharmacol 2007; 111: 430-4.

[41]  Jahan S, Saeed N, Ijlal F, Khan MA, Ahmad M, Zafar M, et al. 
Histomorphological study to evaluate anti-fertility effect of Abrus 
precatories L. in adult male mice. J Med Plants Res 2009; 3: 1021-8.


