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ABSTRACT: The present study was carried out to evaluate the anti-inflammatory activity assessed 

by Carrageenan induced rat paw edema model and HRBC membrane stabilization assay whereas 

Tail flick and Hotplate methods have been used to evaluate the antinociceptive property in selected 

orchid species viz. Aerides maculosum (AM), Coelogyne breviscapa (CB), Dendrobium 

macrostachyum (DM), Pholidota pallida (PP) and Vanda testacea (VT). The Soxhlet extracted (70% 

ethanol) orchids at 200 and 300 mg/kg bw were selected as a therapeutic dose. Results of anti-

inflammatory by carrageenan induced paw edema revealed that the extracts treated animals have 

shown a significant decrease in paw volume reflecting a reduction of inflammation at 180, 240 and 

300 min. HRBC membrane stabilization revealed that the extracts possess the highest percentage of 

inhibition at 10 mg/ml. From both in vivo and in vitro inflammatory activity, it was found that VT 

has maximum effect followed by DM, AM, CB and PP. Further, the results of analgesic methods 

showed that the extracts are contributing to the significant reduction of pain at 200 and 300 mg by 

increasing reaction time wherein DM recorded the highest effect followed by VT, AM, CB and PP.  

The results documents that orchid possess prominent anti-inflammatory and analgesic activities. 
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1.INTRODUCTION 

Inflammation and Analgesia (pain) are common nonspecific manifestations of many diseases [1].  

The inflammation is a local response of animals towards chemical or physical injury or bacterial 

invasion characterized by the formation of edema, leucocytes infiltration and granuloma formation, 

tissue injury and repair in living tissues [2]. While analgesia is defined as an unpleasant sensory and 

emotional experience associated with actual or potential tissue damage [3]. Analgesics are the drugs 

known as pain killers. The inflammation accompanied by chemical mediators include histamine, 

serotonin, slow reacting substances of anaphylaxis (SRS-A), TNF-α, interleukins, prostaglandins 

and some plasma enzyme systems undergo activation at the onset of inflammation to cause increased 

vasodilatation and permeability of blood vessels [4];[5]. Anti-inflammatory agents are capable of 

inhibiting the cyclooxygenase COX-1 and COX-2 pathway of arachidonic acid metabolism, which 

produces prostaglandins [5]. Prostaglandins are one of the important biomolecules, which play a 

key role in the induction of inflammatory response as their biosynthesis is significantly increased 

during inflammation [6]. The inflammatory and pain responses are elicited as a protective 

mechanism by an organism whenever any tissues are being damaged. However, sustained 

inflammation and pain can lead to undesired health effect [6]. Although the modern drugs used for 

the suppression and relief of pain and inflammation include non-steroidal anti-inflammatory drugs 

(NSAIDs), opiates, immunosuppressant, corticosteroids and histamines are  associated with serious 

adverse side effects such as gastrointestinal disturbances, renal damage, respiratory depression, and 

possible dependence [7];[8];[9]. Hence the search for new, safe and effective analgesic and anti-

inflammatory drugs from natural sources and medicinal plants has been an increasing interest 

possibly with fewer side effects. Orchidaceae is one of the largest family of plant kingdom 

comprising 25,000-35,000 species [10];[11]. They are a most extravagant group of flowering plants 

grown primarily as ornamentals and are valued as cut flowers [13]. Though orchids are grown 

primarily as ornamentals, it is well known that orchids have been used all over the world in 

traditional healing and treatment system of a number of diseases. They have been used variously in 

different diseases as antirheumatic, anti-inflammatory, antiviral, anticarcinogenic, anticonvulsive, 

diuretic, neuroprotective, relaxation, anti-aging, wound healing, hypoglycemic, antitumor and 

anticancer, antimicrobial, and many other activities [14]. Therefore the objective of the present study 

is to evaluate in vivo and in vitro anti-inflammatory and in vivo analgesic activity in some selected 

important medicinal unexplored orchids of South India. 

2. MATERIALS AND METHODS 

Collection of plant material 

For the study, five species of wild orchids viz. Aerides maculosum, Coelogyne breviscapa, 

Dendrobium macrostachyum, Pholidota pallida and Vanda testaceae were collected from the forest 

area of Shimoga District, Karnataka and was identified and authenticated by Dr. Prashantha K.M, 
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Department of Botany, Sahyadri Science College, Kuvempu University, Shimoga. Different parts of 

the orchid species were used for the extraction. The selection of different plant parts of orchid 

species was with respect to medicinal folk claims in various ethnobotanical studies [12],[14]. The 

parts selected from orchids for extraction were pseudobulbs in Coelogyne breviscapa (CB) and 

Pholidota pallida (PP), leaves in Aerides maculosum (AM) and Vanda testaceae (VT) and whole 

plant in Dendrobium macrostachyum (DM).  

Preparation of extracts 

The above-selected parts of each orchid were cleaned thoroughly, shade dried and pulverized 

mechanically. The exactly 100 g of powder was subjected to Soxhlet extraction using 70% ethanol. 

Further, the extracts were concentrated at low temperature and reduced pressure. The yield of crude 

extracts obtained was stored in desiccators for a maximum of 3 days; later preserved in the deep 

freezer (-20oC) for further use.  

Qualitative phytochemical analysis  

The preliminary qualitative studies of all the ethanolic extracts of orchids were examined for the 

presence of various secondary metabolites using standard protocols [15],[16].   

Experimental animals 

Healthy adult Wistar strain of albino rats (150-200g) and mice (25-35g) of both sexes were used for 

the in vivo evaluation of anti-inflammatory and analgesic activity respectively. The animals were 

housed in separate polypropylene cages and were maintained under control conditions of 22 ± 2°C, 

with 12 h light/dark cycle. Food and water were provided ad libitum until the day prior to the study. 

All experimental procedures described were conducted according to CPCSEA guidelines with 

ethical clearance obtained by Institutional Animal Ethics Committee, KLE College, Huballi 

(Approval No. 04/KLEU’ SCOPH/15). 

Acute toxicity studies 

The acute toxicity study by staircase method was carried out as per OECD guidelines [17]. 

Intraperitoneal administration of drugs was given up to 3000 mg/kg bw. They were observed 

continuously for the first 4 h and once daily following 14 days for general behavior, convulsions 

and mortality. The drug was found to be safe at the dose of 3000 mg/kg as no mortality or toxicity 

was observed. Based on the acute toxicity studies 1/15th and 1/10th of the maximum tolerated dose 

were selected i.e. 200 and 300 mg/kg ethanolic extract of orchids were used for the current study. 

Anti-inflammatory activity   

Carrageenan-induced paw edema 

Anti-inflammatory activity of ethanolic extracts of orchids against carrageenan was studied 

according to the method given by Winter et al. [18]. Animals were divided into twelve groups 

comprising six rats in each dose for all the groups. Group I served as control received 0.1% 

carrageenan in physiological saline and Group II received Indomethacin (20 mg/kg bw, i.p.). Groups 
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III to XII were administered with extracts AM, CB, DM, PP and VT (200 and 300 mg/kg bw. i.p.) 

respectively. All the animals were fasted overnight prior to the start of the experiment and only water 

was allowed ad libitum. Acute edema in left hind paws of the rats was induced by the subplantar 

injection of 0.1 ml of freshly prepared (1% w/v) carrageenan suspension in normal saline 30 minutes 

after the drug administration. The paw volume was measured by plethysmometer at 60, 120, 180, 

240 and 300 min after the carrageenan injection. Mean decrease in the paw volume was measured. 

The percentage inhibition of paw edema was calculated by,  

Percentage inhibition of paw edema = (1–Vt/Vc) × 100  

Where,  

Vc = increase in paw volume of the control group of rats at a given time; and  

Vt = inflammation of the drug treated (i.e. treated orchid extracts) rats at the same time. 

Human erythrocyte membrane stabilization assay 

The HRBC membrane stabilization method was used to estimate the in vitro anti-inflammatory 

activity of orchid extracts [19]. Blood was collected from healthy volunteers and was mixed with 

equal volume of sterilized Alsever’s solution (2% dextrose, 0.8% sodium citrate, 0.5% citric acid 

and 0.42% NaCl) and centrifuged at 3000 rpm and the packed cells were separated. The packed cells 

were washed with an isosaline solution and a 10% v/v suspension was made with isosaline. This 

HRBC suspension was used for the estimation of anti-inflammatory property. Various 

concentrations of extract and standard were separately mixed with 1 ml of phosphate buffer, 2 ml of 

hyposaline and 0.5 ml of HRBC suspension. All the assay mixtures were incubated at 37 0C for 30 

min and centrifuged at 3000 rpm for 20 min. The hemoglobin content in supernatant solution was 

estimated by a spectrophotometer at 560 nm. Indomethacin was used as the reference standard and 

a control was prepared by omitting the extracts. The hemolysis percentage was calculated by 

assuming the hemolysis produced by the control group as 100%. The percentage of HRBC 

membrane stabilization or protection was calculated using the formula,  

Percent protection = 100 – (OD of extract treated sample/OD of control) ×100 

Antinociceptive activity 

Tail immersion method 

The antinociceptive (analgesic) activity was determined by measuring drug-induced changes in the 

sensitivity of the mice to heat stress applied to their tails [20]. The procedure is based on the 

observation that analgesic drugs are selectively capable of prolonging the reaction time of the typical 

tail-withdrawal reflex in mice induced by immersing the end of the tail in the warm water of 55±5°C. 

The reaction time is recorded in seconds by a stopwatch. Swiss albino mice weighing between 20-

35g were used for evaluation of the analgesic activity. The selected mice were then divided into 

twelve groups of six mice for each dose. Group I served as control and received vehicle only and 

Group II received Diclofenac as standard (20 mg/Kg bw. i.p.). Group III-XII received ethanolic 
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extracts of orchids, AM, CB, DM, PP and VT of dose 200 and 300 mg/kg respectively. All the 

animals in the groups were administered intraperitoneally. The initial reading was taken immediately 

before administration of drugs and then at 30, 60, 90, 120, 150 and 180 min after the administration. 

Tail flick latency difference or mean an increase in latency after drug administration was used to 

indicate the analgesia produced by test and standard drugs. 

Hot Plate method 

The paws of mice are very sensitive to heat at temperatures which are not damaging the skin. The 

responses are jumping, withdrawal of the paws and licking of the paws. The animals are placed on 

the hot plate and the time until either licking or jumping occurs is recorded by a stop-watch [21]. 

Swiss albino mice weighing between 20-35 g were divided into twelve groups, each group 

containing six animals for each dose. Group I served as the control with no protection. Group II 

animals received the standard drug of Diclofenac 20 mg/kg bw. whereas group III to XII animals 

were administered with ethanolic extracts of orchids AM, CB, DM, PP and VT at a concentration of 

200 and 300 mg/Kg bw respectively intraperitoneally. The temperature of the hot plate was 

maintained 55±5 ºC, the reaction time in seconds (latency period) was observed for either the time 

taken for the mouse to react to the thermal pain by licking its paw or attempting to jump out. 

Observations were made before and after administration of respective drugs at an interval of 30 min 

for three hours. 

Statistical analysis  

Data analyzed using one way analysis of variance (ANOVA) followed by Dunnett’s comparison test. 

Values are expressed as mean ± SEM (n = 6 in each group). The results obtained were compared 

with the control group. P value < 0.05 and < 0.01 were considered statistically significant. 

3. RESULTS AND SISCUSSSION 

Qualitative phytochemical analysis 

The preliminary qualitative phytochemical investigation of all five orchids revealed the presence of 

many bioactive compounds viz. polyphenols, flavonoids, terpenoids, steroids, alkaloids and tannins. 

The results also revealed that saponins were present only in CB whereas absent in all the other 

extracts. 

Anti-inflammatory activity  

Carrageenan-induced paw edema 

The inflammatory effect of orchid extracts and standard Indomethacin against paw edema induced 

by carrageenan are summarized in Table 1. Administration of carrageenan to the rats showed a rise 

in paw volume at different time intervals in the control group. Standard drug Indomethacin showed 

a reduction in paw volume of 1.08±0.04, 0.69±0.05, 0.62±0.05 and 0.40±0.03 which corresponds to 

51.49, 70.37, 75.65 and 85.77% at 120, 180, 240 and 300 min respectively. Intraperitoneal 

administration of orchid extracts viz. AM, DM and VT at 200 mg exhibited significant reduction 
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(P˂0.01) in inflammation induced by carrageenan at 180 min was 2.05±0.06, 2.00±0.04, and 

1.83±0.03 with percent inhibition of 12.30, 14.24, and 21.49, whereas CB showed a significant 

reduction (P˂0.05) in paw volume of 2.10±0.07 and 10.02% at similar duration. However the 

extracts of AM, CB, DM, PP and VT at 240 min registered 1.92±0.03, 2.12±0.04, 1.75±0.05, 

2.33±0.05 and 1.47±0.05 while it was 1.70±0.08, 2.08±0.07, 1.52±0.07, 2.50±0.05 and 1.25±0.09 

at 300min (P˂0.01) contributing a percent inhibition of 25.03, 16.57, 31.88, 9.52, 42.67% and 39.56, 

25.78, 45.77, 11.06 and 55.55% respectively. The reduction in paw volume is more prominent at 

dose 300 mg by recording significant mean values (P˂0.01) and percent inhibition at 180 min 

1.57±0.10 (32.60%), 1.68±0.09 (27.98%), 1.38±0.10 (40.99%), 1.87±0.07 (19.46%) and 1.15±0.11 

(50.35%), 240 min 1.36±0.11 (47.06%), 1.47±0.08 (42.78%), 1.11±0.07 (56.46%), 1.67±0.09 

(34.99%) and 0.92±0.10 (64.40%) and at 300 min was 1.16±0.09 (58.58%), 1.30±0.10 (53.82%), 

0.92±0.12 (67.17%), 1.47±0.07 (47.59%) and 0.75±0.07 (73.30%) respectively of AM, CB, DM, 

PP and VT. From the results, it is evident that the VT has maximum activity both at 200 and 300 mg 

dose followed by DM, AM, CB and PP in terms of the higher mean as well as inhibition percentage 

exhibiting higher inhibition of paw volume at 300 min of all the treatment under study. All the 

extracts at 200 and 300 mg/kg inhibited inflammation in a dose-related manner.  

Human erythrocyte membrane stabilization assay 

The protection of human blood erythrocyte membrane by five orchid extracts and standard against 

lysis is shown in Table 2. The extracts showed a concentration dependent anti-inflammatory activity, 

and the protection percent increased with increase in the concentration of the samples. The 

concentration of 2-10 mg/ml was evaluated in both standard and extracts. The maximum protection 

at 10 mg/ml of extracts were found to be 80.73±1.34 (AM), 70.00±0.60 (CB), 87.86±1.34 (DM), 

57.56±1.12 (PP) and 95.16±0.36 (VT) whereas in standard Indomethacin it was found to be 

92.48±0.83. It is clear from the results that VT possess the highest protection followed by DM, AM, 

CB and PP. Thus orchids exhibit notable protection of human RBC and significantly inhibit 

hemolysis. 

Antinociceptive activity 

Tail immersion Method 

The antinociceptive activity of five orchid extracts assessed by the tail immersion method at 

different time intervals is shown in Table 3. The control group of animals showed the nearly steady 

state of reaction time.  The mice treated with orchid extracts at 200 mg dose showed the extracts 

AM, DM and VT recorded significant increase (P˂0.01) over the control in reaction time of 

3.80±0.31 and 4.16±0.31, 4.50±0.22 and 5.83±0.48, and 4.00±0.37 and 4.83±0.40 at 120 and 150 

min respectively, whereas CB at 120 and 150 min showed a significant increase (P˂0.05) of 

3.67±0.33 and 3.83±0.40, the extract PP has significant effect (P˂0.05) of 3.83±0.40 only at 150 

min. However the results at 300 mg recorded significant increase (P˂0.01) in reaction time of 
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extracts AM, CB, DM and VT of 5.17±0.40 and 7.00±0.63, 4.33±0.33 and 5.33±0.42, 8.00±0.58 

and 11.33±1.14, and 7.33±0.50 and 9.50±0.56 while the extract PP showed a significant increase 

(P˂0.05) of 4.00±0.37 and 4.83±0.70 at 120 and 150 min respectively. Standard drug Diclofenac  

(20 mg/kg) recorded the reaction time of 3.33±0.21, 4.67±0.21, 7.00±0.52, 9.50±0.34 and 

14.60±0.21 at different time intervals. It is noted that the extracts in later phases of treatment are 

more effective. Further, it was also observed that the orchid extract DM has more effective analgesic 

property followed by VT, AM, CB and PP. The standard Diclofenac and extracts significantly 

prolonged the reaction time of animals with relatively extended duration of stimulation, confirming 

centrally mediated activity. 

Hot plate Method 

The analgesic activity of orchid extracts by hot plate method is given in Table 4. The onset of the 

reaction to thermal induced pain was significantly shorter in the control rats for any period of 

evaluation of pain. The reaction time of extracts response against thermal stimuli in hot plate at 200 

mg dose showed a significant increase (P˂0.01) in AM (9.50±0.43 and 10.17±0.48), DM 

(11.50±0.62 and 12.17±0.31), VT (10.33±0.49 and 11.67±0.49) whereas CB possess (P˂0.05) of 

(7.67±0.61 and 7.83±0.42) respectively at 120 and 150 min and the extract PP even though showed 

analgesic effect it was not statistically significant. However the effective results were observed at 

dose 300 mg with a significant increase in reaction time of the extracts AM (13.17±0.54 and 

15.55±0.48), CB (9.17±0.61 and 11.67±0.42), DM (15.83±0.54 and 17.00±0.31), PP (8.50±0.34 and 

9.83±0.37) and VT (14.83±0.48 and 16.17±0.49) respectively at 120 and 150 min.  The standard 

drug Diclofenac (20 mg/kg) showed the reaction time of 9.00±0.37, 12.17±0.31, 14.67±0.42, 

17.17±0.48 and 19.5±0.22 at different time intervals. Thus from the results, it was evident that the 

extracts showed a dose dependent increase at different interval of time and the prominent increase 

was noted at 120 and 150 min, further the activity was found be inverse beyond 150 min. It was also 

found that among all the extracts DM has the highest analgesic activity followed by VT, AM, CB 

and PP. The present study evaluated the anti-inflammatory and antinociceptive effects of ethanolic 

extracts of five different orchids employing various experimental test models. Anti-inflammatory 

was tested both in vivo by carrageenan induced paw edema and in vitro by HRBC membrane 

stabilization. Cox-2 mediated increase in prostaglandin production in the central nervous system 

contributes to the severity of inflammation and pain responses following carrageenan injection in 

paw. Selective Cox-2 inhibitors that do not inhibit Cox-1 reduce levels of prostaglandin [22]. The 

results of the study showed an effective reduction of edema in all the orchids at 300 mg/kg bw with 

maximum inhibition at 180, 240 and 300 min. Among tested species of orchid, the VT has the 

highest effect in reduction of paw edema followed by DM, AM, CB and PP.  The anti-inflammatory 

activity is more evident at later phases. Therefore it can be inferred that any plant extract that shows 

an effective reduction of edema in this model has to be effectively and selectively inhibiting Cox-2 
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or PGE 2.In in vitro HRBC membrane stabilization assay, the tested extracts of orchids showed 

significant anti-inflammatory activity in a concentration dependent manner. The extracts at 10 

mg/ml concentration showed the highest protection of HRBC in hypotonic solution with the highest 

percentage in VT followed by DM, AM, CB and PP. The extracts exhibited membrane stabilization 

effect by inhibiting hypotonicity induced lysis of erythrocyte membrane analogous to the lysosomal 

membrane and its stabilization during the inflammatory process. Stabilization of this membrane 

reduces inflammation by preventing the release of lysosomal constituents of activated neutrophil 

such as, bactericidal enzymes and proteases which causes further tissue inflammation and damage 

[19]. Membrane stabilization leads to the prevention of leakage of serum protein and fluids into the 

tissues during a period of increased permeability caused by inflammatory mediators [23]. The 

antinociceptive activity was performed in all the extracts were tested using tail immersion and hot 

plate method.  The standard Diclofenac and extracts at 200 and 300 mg/kg showed a significant 

increase in pain threshold in both tail immersion and hot plate method. Maximum significance 

observed at 120 and 150 min was in the extract of DM, followed by VT, AM, CB and PP. The 

effectiveness of analgesic agents in the tail immersion pain model is highly correlated with relief of 

human pain [24]. Tail-immersion and hot plate method responses had been studied spinally mediated 

reflex and centrally acting analgesics respectively [25] In these tests, the nociceptors are sensitizing 

by sensory nerves and the involvement of endogenous substances such as prostaglandins are 

minimized [26]. Thus from the results, it can be concluded that the analgesic activity of orchid 

extracts may be fully mediated through the central mechanism and indicates a codeine-like 

mechanism by binding to opioid receptors. Different bioactive compounds are reported to be 

responsible for the anti-inflammatory and antinociceptive activity in plants.  Recent literature 

reports that flavonoids possess potent antinociceptive and anti-inflammatory properties. Flavonoid 

has the ability to inhibit arachidonic acid metabolism and also enzyme prostaglandin synthetase 

involved in the production of chemical mediators of inflammation [27];[28];[29];[30]. Since 

prostaglandins are involved in the pain perception inhibition of their synthesis and distraction of 

synthesis of eicosanoids by flavonoids might be the possible reason for the analgesic activity of the 

extract [31]. Phytosterols and triterpenoid are attributed to reducing pain, swelling and inflammatory 

joint diseases with aging and stress [32]. Reports also suggest that flavonoids, phenolic compounds, 

tannins and saponins of some orchid showed anti-inflammatory and antinociceptive activity 

[33];[34];[35]. The ethanolic extract from the leaves of Anoectochilus formosanush as shown 

delayed onset of anti-inflammatory activity starting from 4 hours post-carrageenan administration. 

Several compounds with anti-inflammatory activity were isolated from Dendrobium monoliforme. 

Gastrodia elata has also been a good source of compounds with anti-inflammatory, analgesic and 

anti-angiogenic activity [36]. In the present study phytochemical estimation of tested five orchid 

species reveals the presence of several bioactive compounds. Thus the presence of these compound 
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and their synergistic properties might be rendering the possible mechanism for anti-inflammatory 

and antinociceptive activity in tested orchids. The current study reveals that the indigenous 

knowledge of medicinal orchids provides opportunities to validate their medicinal claims on 

scientific lines which are so far untapped from their potential. 

4. CONCLUSION 

On the basis of the results obtained it can be concluded that the ethanolic extracts of five orchids 

exhibit significant anti-inflammatory and analgesic activity. It can be predicted that more genera and 

species of orchid possesses the possibility of having medicinal properties. For therapeutic purpose, 

phytochemical investigation of these plants is an interesting area of research, leading to the isolation 

of several new compounds. Therefore, in recent years research is more oriented towards folk 

medicine or traditional practices, searching for new leads for the development of better drugs against 

infectious diseases and other common ailments. 

ACKNOWLEDGMENT 

The author is thankful to University Grants Commission, Government of India, New Delhi, for 

providing financial support through Maulana Azad National Fellowship. 

CONFLICT OF INTEREST 

There is no any conflict of interest among the authors. 

REFERENCES 

1. Shojaii A, Motaghinejad M, Norouzi S, Motevalian M. Evaluation of Anti-inflammatory and 

Analgesic Activity of the Extract and Fractions of Astragalus hamosus in Animal Models.Iran J 

Pharm Res. 2015;14(1):263-9. 

2. Bairagi SM, Aher AA, Pathan IB, Nitin N. Analgesic and anti-inflammatory evaluation of Ficus 

microcarpa L. leaves extract. Asian J Pharm Clin Res. 2012; 5(4):258-61. 

3. Bafna U, Rajarajeshwaran K, Khandelwal M, Verma AP. A comparison of effect of preemptive 

use of oral gabapentin and pregabalin for acute postoperative pain after surgery under spinal 

anesthesia. J Anaesthesiol Clin Pharmacol. 2014;30(3):373-7. 

4. Perianayagam JB, Sharma SK, Pillai SK. Antiinflammatory activity of Trichoderma indicum 

root extract in experimental animals.  J Ethnopharmacol. 2006; 104:410-14. 

5. Ullah HMA, Zaman S, Juhara F, Akter L, Tareq SM, Masum EH, Bhattacharjee R. Evaluation 

of antinociceptive, in vivo and in vitro anti-inflammatory activity of ethanolic extract of 

Curcuma zedoaria rhizome. BMC Complement Altern Med, 2014; 14:346. 

6. Tasleem F, Azhar I, Ali SN, Perveen S, Mahmood, ZA. (2014). Analgesic and anti-inflammatory 

activities of Piper nigrum L. Asian Pac J Trop Med. 7(Suppl 1): 461-8. 

7. Lalrinzuali K, Vabeiryureilai M, Ganesh CJ. Investigation of the Anti-Inflammatory and 

analgesic activities of ethanol extract of stem bark of SonapathaOroxylum indicum In Vivo. Int 

J Inflam. 2016. 

http://www.rjlbpcs.com/


Parveenet al RJLBPCS 2018              www.rjlbpcs.com     Life Science Informatics Publications 

© 2018 Life Science Informatics Publication All rights reserved 

Peer review under responsibility of Life Science Informatics Publications 

2018 July – August RJLBPCS 4(4) Page No.511 

 

8. Choi S, Aid S, Bosetti F. The distinct roles of cyclooxygenase-1 and -2 in neuroinflammation: 

implications for translational research. Trends Pharmacol Sci, 2009; 30(4): 174-81. 

9. Faujdar S, Sharma S, Sati B, Pathak AK, Paliwal SK. Comparative analysis of analgesic and 

anti-inflammatory activity of bark and leaves of Acacia ferruginea DC.  J Basic Appl Sci. 2016; 

5:70-8. 

10. Lalan BK, Hiray RS, Ghongane BB. Evaluation of analgesic and anti-inflammatory activity of 

extract of Holoptelea integrifolia and Argyreia speciosa in Animal Models. J Clin Diagn Res. 

2015; 9(7):FF01-FF04. 

11. Dressler RL. 1993. Phylogeny and Classification of the Orchid Family, (Cambrige University 

Press, Cambridge) 314. 

12. Hossain MM. Therapeutic orchids: traditional uses and recent advances-An overview. 

Fitoterapia. 2011; 82:102-40. 

13. Hew CS, Arditti J, Lin WS (1997). Orchid cut-flower production in ASEAN countries. In: Arditti, 

J(Ed.), Orchid Biol Rev Perspect. 6:363-401. 

14. Bijaya P. Medicinal orchids and their uses: Tissue culture a potential alternative for conservation. 

Afr J Plant Sci. 2013; 7(10):448-67.  

15. Trease GE, Evans WC. 1983. A Textbook of Pharmacognosy, 12th ed, London: Bailliere Tindall 

and Company Publishers 343-83. 

16. Kokate CK, Purohith AP, Gokhale SB. 1990. Pharmacognosy. Pune: Nirali Prakashan. 

17. OECD: Guidelines for testing of Chemicals. No. 423. (2001). Paris, France: Organization for 

Economic Cooperation and Development. OECD: Acute oral toxicity test method. 

18. Winter CA, Risley EA, Nuss GW. Carrageenan induced edema in hind paw of the rat as an assay 

for anti-inflammatory drug. Exp Biol Med. 1962; 111:544-7.  

19. Tantary S, Masood A, Bhat AH, Dar BK, Zargar MA, Ganie SA.  In vitro Antioxidant and RBC 

membrane Stabilization Activity of Euphorbia wallichii. Free rad antiox. 2017; 7(1):13-22. 

20. Kulkarni SK. 1987. Handbook of Experimental Pharmacology, first edition vallabhprakashan, 

Delhi 63-4. 

21. Suresha RN, Amoghimath S, Vaibhavi PS, Shruthi SL, Jayanthi MK, Kalabharathi HL. 

Evaluation of analgesic activity of perindopril in albino mice. J Adv Pharm Technol Res. 2014; 

5:129-33. 

22. Mastbergen SC, Lafeber FPJG, Bijlsma JWJ. Selective COX‐ 2 inhibition prevents 

proinflammatory cytokine‐ induced cartilage damage. Rheumatology. 2002; 41(7): 801-8. 

23. Chaitanya R, Sandhya S, David B, Vinod KR, Murali S. HRBC Membrane Stabilizing Property 

of Root, Stem and Leaf of Glochidion velutinum. Int J Res Pharmaceut Biomed Sci, 2011. 

2(1):256-9. 

http://www.rjlbpcs.com/


Parveenet al RJLBPCS 2018              www.rjlbpcs.com     Life Science Informatics Publications 

© 2018 Life Science Informatics Publication All rights reserved 

Peer review under responsibility of Life Science Informatics Publications 

2018 July – August RJLBPCS 4(4) Page No.512 

 

24. Soo-Hyun P, Yun-Beom S, Soon-Sung L, Jin-Kyu K, Jin-Koo L, Hong-Won S. Antinociception 

effect and mechanisms of Campanula Punctata extract in the mouse. Korean J Physiol 

Pharmacol. 2010;14(5):285-9. 

25. Fan SH, Noraisah AA, Dayang FB. Evaluation of analgesic activity of the methanol extract from 

the galls of Quercus infectoria (Olivier) in rats. J Evid Based Complementary Altern Med. 

2014;2014:1-6. 

26. Benedicta CN, Dieudonne N, Jean W, Zacharias TF, Alain D, Telesphore BN, Duplex W, Albert 

K. Anti-inflammatory and Analgesic Effects of Drypemolundein A, a Sesquiterpene Lactone 

from Drypetes molunduana. Pharm Biol. 2003; 41:1, 26-30. 

27. Middleton E, Kandaswami C, Theoharides TC. The effects of plant flavonoids on mammalian 

cells: implications for inflammation, heart disease and cancer. Pharmacol Rev. 2000; 52:673-

751. 

28. Havsteen BH. The bioactivity and medical significance of the flavonoids. Pharmacol Ther. 2002; 

96:67-202. 

29. Oweyele B, Oloriegbe YY, Balaogun EA, Soladoye AO. Analgesis and anti-inflammatory 

properties of Nelsonia Canescens leaf extract. J Ethnopharmacol. 2005; 99:153-6. 

30. Aquila S, Giner RM, Recio MC, Spegazzini ED, Rios JL. Anti-inflammatory activity of 

flavonoids from Cayaponia tayuya roots. J Ethnopharmacol. 2009; 121:333-37. 

31. Robak J, Gryglewski JR. Bioactivity of flavonoids. Pol J Pharmacol. 1996; 48:555-64. 

32. Tatiya AU, Saluja AK, Kalaskar MG, Surana SJ, Patil PH. Evaluation of analgesic and anti-

inflammatory activity of Bridelia retusa (Spreng) bark. J Tradit Complement Med. 2017; 7(4): 

441-51. 

33. Chowdhury MA, Masudur RM, Chowdhury MRH, Josim UM, Sayeed AM, Aslam HM.  

Antinociceptive and cytotoxic activities of an epiphytic medicinal orchid: Vanda tessellataRoxb. 

BMC Complement Altern Med. 2014; 14:464. 

34. Uddin MJ, Rahman MM, Abdullah-Al-Mamun M, Sadik G. . Vanda roxburghii: an experimental 

evaluation of antinociceptive properties of a traditional epiphytic medicinal orchid in animal 

models. BMC Complement Altern Med. 2015; 15:305. 

35. Sukumaran NP, Yadav RH. General unknown screening, antioxidant and anti-inflammatory 

potential of Dendrobium macrostachyum Lindl. Anc Sci Life. 2016; 35(4):240-4. 

36. Singh S, Singh AK, Kumar M, Pandey PK, Singh MCK. Medicinal properties and uses of 

orchids: a concise review. Applied Botany. 2012; 11627-34. 

 

 

 

 

http://www.rjlbpcs.com/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5634739/


Parveenet al RJLBPCS 2018              www.rjlbpcs.com     Life Science Informatics Publications 

© 2018 Life Science Informatics Publication All rights reserved 

Peer review under responsibility of Life Science Informatics Publications 

2018 July – August RJLBPCS 4(4) Page No.513 

 

SUPPIMENTARY FILES 

Table 1: Anti-inflammatory effect of ethanolic extracts of five orchids on                             

carrageenan induced paw edema 

Time Interval (min) 

Treatment 
Dose 

(mg/kg) 
60 min 120 min 180 min 240 min 300 min 

Control  1.63±0.06 2.06±0.06 2.33±0.06 2.56±0.02 2.81±0.03 

Standard 
20 mg 1.22±0.06** 1.08±0.04** 0.69±0.05** 0.62±0.05** 0.40±0.03** 

% 23.10±3.19 51.49±2.16 70.37±1.80 75.65±2.11 85.77±1.29 

AM 

200 1.59±0.03 1.95±0.04 2.05±0.06** 1.92±0.03** 1.70±0.08** 

% 3.83±1.96 5.3±1.35 12.30±1.46 25.03±0.75 39.56±2.23 

300 1.47±0.03 1.6±0.03** 1.57±0.10** 1.36±0.11** 1.16±0.09** 

% 9.62±2.13 22.5±2.52 32.60±4.48 47.06±3.99 58.58±3.19 

CB 

200 1.60±0.04 1.98±0.06 2.1±0.07* 2.29±0.03** 2.08±0.07** 

% 2.40±1.32 4.30±0.68 10.02±1.32 16.57±1.93 25.78±2.89 

300 1.51±0.03 1.83±0.03* 1.68±0.09** 1.47±0.08** 1.30±0.10** 

% 8.06±1.69 11.38±2.28 27.98±3.27 42.78±3.37 53.82±3.56 

DM 

200 1.56±0.02 1.91±0.04 2.00±0.04** 1.75±0.05** 1.52±0.07** 

% 5.60±2.04 7.51±0.86 14.24±1.39 31.88±1.54 45.77±2.02 

300 1.45±0.04* 1.46±0.04** 1.38±0.10** 1.11±0.07** 0.92±0.12** 

% 11.06±1.76 29.11±3.07 40.99±4.39 56.46±3.04 67.17±4.38 

PP 

200 1.61±0.04 2.02±0.03 2.17±0.08 2.33±0.05** 2.50±0.05** 

% 1.90±0.90 3.47±1.52 6.97±1.59 9.52±1.31 11.06±1.27 

300 1.57±0.03 1.88±0.03 1.87±0.07** 1.67±0.09** 1.47±0.07** 

% 4.17±1.50 9.15±1.32 19.46±3.50 34.99±3.09 47.59±2.76 

VT 

200 1.54±0.03 1.89±0.03 1.83±0.03** 1.47±0.05** 1.25±0.09** 

% 6.03±2.45 8.18±1.19 21.49±1.38 42.67±1.86 55.55±2.93 

300 1.42±0.05* 1.36±0.05** 1.15±0.11** 0.92±0.10** 0.75±0.07** 

% 12.80±2.34 33.47±3.59 50.35±5.02 64.40±3.56 73.30±2.33 

Values are expressed as mean ± SEM of six animals per group. Significance difference,*p ˂ 0.05, **p ˂ 

0.01. 
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Table 2: Anti-inflammatory effects of ethanolic extracts of five orchids on                             

HRBC membrane stabilization assay 

 Percentage Inhibition 

Conc 

(mg/ml) 
Std AM CB DM PP VT 

2 17.65±0.85 7.68±0.62 7.67±0.69 12.31±0.69 3.58±0.88 22.44±0.81 

4 37.40±0.53 20.98±0.72 19.12±0.69 25.13±0.58 16.43±0.42 43.74±1.23 

6 59.70±1.09 43.40±0.73 38.07±0.78 49.06±0.76 33.79±0.20 64.73±1.02 

8 76.38±0.96 62.71±0.64 55.24±0.41 67.18±0.96 47.07±0.29 80.36±0.40 

10 92.48±0.83 80.73±1.34 70.00±0.60 87.86±1.34 57.56±1.12 95.16±0.36 

 

 

Table 3: Effect of ethanolic extracts of five orchids in tail immersion model 

  Reaction time sec in different time intervals (minutes) 

Treatment 
Conc 

mg/kg 
30 min 60 min 90 min 120 min 150 min 180 min 

Control  2.33±0.21 2.33±0.21 2.33±0.21 2.33±0.21 2.33±0.21 2.33±0.21 

Std 20 3.33±0.21 4.67±0.21** 7.00±0.52** 9.50±0.34** 14.60±0.21** 12.67±0.2** 

AM 
200 2.33±0.42 2.83±0.31 3.50±0.34 3.80±0.31** 4.16±0.31** 3.33±0.33 

300 2.83±0.48 3.50±0.22 4.50±0.43** 5.17±0.40** 7.00±0.63** 5.67±0.33** 

CB 
200 2.00±0.51 2.83±0.21 3.33±0.21 3.67±0.33* 3.83±0.40* 3.17±0.31 

300 2.50±0.5 3.33±0.21 3.83±0.40* 4.33±0.33** 5.33±0.42** 4.50±0.43** 

DM 
200 2.83±0.17 3.5±0.22 4.00±0.26** 4.50±0.22** 5.83±0.48** 5.00±0.37** 

300 3.33±0.21 4.33±0.33** 5.83±0.31** 8.00±0.58** 11.33±1.14** 8.50±0.43** 

PP 
200 1.67±0.21 2.67±0.42 3.17±0.31 3.50±0.34 3.83±0.40* 3.17±0.40 

300 2.33±0.42 3.33±0.42 3.67±0.33 4.00±0.37* 4.83±0.70* 4.00±0.37* 

VT 
200 2.67±0.33 3.17±0.4 3.67±0.33* 4.00±0.37** 4.83±0.40** 4.17±0.31** 

300 3.17±0.31 4.00±0.52** 5.33±0.42** 7.33±0.50** 9.50±0.56** 7.83±0.60** 

Values are expressed as mean ± SEM of six animals per group. Significance difference, *p ˂ 0.05, **p ˂ 

0.01. 
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Table 4: Effect of ethanolic extracts of five orchids in Hot plate model of analgesia in mice 

  Paw licking time in the sec in different Time (minutes) 

Treatment 
Conc 

mg/kg 
30 min 60 min 90 min 120 min 150 min 180 min 

Control  5.67±0.33 5.67±0.21 5.67±0.33 5.67±0.33 5.83±0.31 5.83±0.31 

Std 20 9.00±0.37** 
12.17±0.31*

* 

14.67±0.42*

* 
17.17±0.48** 19.5±0.22** 

17.83±0.48*

* 

AM 

200 5.83±0.26 6.67±0.21 7.83±0.31** 9.50±0.43** 10.17±0.48** 8.00±0.58* 

300 6.50±0.43 7.67±0.42** 11.5±0.56** 13.17±0.54** 15.5±0.48** 
13.67±0.80*

* 

CB 
200 5.50±0.22 6.50±0.22 7.33±0.21* 7.67±0.61* 7.83±0.42* 7.00±0.37 

300 6.00±0.45 7.00±0.45 8.00±0.52* 9.17±0.61** 11.67±0.42** 8.67±0.49** 

DM 

200 6.67±0.37 7.00±0.26** 9.67±0.56** 11.50±0.62** 12.17±0.31** 
10.00±0.45*

* 

300 7.33±0.33* 9.5±0.43** 
13.17±0.54*

* 
15.83±0.54** 17.00±0.31** 

15.33±0.49*

* 

PP 
200 5.17±0.31 5.83±0.31 6.83±0.31 7.17±0.48 7.80±0.37 6.95±0.42 

300 5.83±0.31 6.50±0.43 7.67±0.42* 8.50±0.34** 9.83±0.37** 7.83±0.6* 

VT 

200 6.33±0.48 6.83±0.31* 8.00±0.37** 10.33±0.49** 11.67±0.49** 8.5.0±0.56** 

300 7.17±0.31* 8.33±0.42** 
12.33±0.67*

* 
14.83±0.48** 16.17±0.49** 

14.17±0.31*

* 

Values are expressed as mean ± SEM of six animals per group. Significance difference*p ˂ 0.05, **p ˂ 

0.01. 
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