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The current work uses a Wistar albino rat model of arthritic arthritis caused by 

Freund's adjuvant to assess the antiarthritic properties of an ethanol extract of 

Ficus elastica leaves (EEFE). For a preliminary phytochemical analysis, EEFE 

were tested. The OECD-425 criteria were followed when conducting acute oral 

toxicity studies. In Freund's adjuvant-induced rat model, the antiarthritic effects 

of EEFE at 200 mg/kg/p.o. and 400 mg/kg/p.o. were assessed. It was discovered 

that EEFE's LD50 was more than 2000 mg/kg/p.o. When compared to the arthritic 

control rats, the highest reduction in rat paw oedema volume in Freund's 

adjuvant-induced rat model was 71.56 for EEFE (400 mg/kg) and 39.11% for 

Diclofenac therapy. The arthritic control rats' abnormal haematological and 

biochemical parameters returned to normal after receiving EEFE treatment at 

dose levels of 200 mg/kg/p.o. and 400 mg/kg/p.o. The antiarthritic efficacy of 
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EEFE was validated by radiological assessment. Clinical, biochemical, and 

radiological tests revealed that EEFE exhibited strong antiarthritic action. 

Although the current study shows that EEFC has antiarthritic properties, more 

research is needed to determine how it works.  

 

 

1. Introduction 

Polyarticular symmetrical arthritis is a hallmark of rheumatoid arthritis, a systemic 

autoimmune disease. If treatment is not received, a number of inflammatory mediators can 

cause joint inflammation, discomfort, loss of function, joint deterioration, and irreversible 

deformity. [1] Rheumatoid arthritis affects between 0.5–1.0% of people worldwide, and its 

prevalence is constant. People between the ages of 25 and 55 are typically affected. At a ratio 

of three to one, women are impacted more frequently than men. Angiogenesis, mononuclear 

infiltration, and synovial hyperplasia are its defining features. It develops in three phases. [2] 

The synovial lining swells in the first stage, resulting in joint pain, warmth, stiffness, redness, 

and swelling. The second factor is the cells' quick development and division, which thickens 

the synovium. The affected joint frequently loses its shape and alignment in the third stage due 

to the production of enzymes by the inflamed cells that may break down bone and cartilage, 

resulting in excruciating pain and limited mobility.[3, 4] 

Glucocorticoids, such as cortisone and prednisone, NSAIDS, such as Ibuprofen and naproxen, 

disease-modifying anti-inflammatory and anti-rheumatic medications, such as methotrexate 

(MTX) and leflunomide, and more recent treatments, such as biological response modifiers, 

such as tumour necrosis factor, alpha blocking agents, anti-CD 20 therapy (rituximab), and 

abatacept, are frequently used to reduce or stop the underlying immune processes. [5, 6, 7, 8] 

In addition to their expensive price, all of these medications have a number of negative side 

effects, serious adverse reactions, and toxicity. Some patients receiving biological response 

modifiers may also be at risk for infection. In order to find medications that are long-acting 

anti-inflammatory treatments with few adverse effects, researchers are now turning to the 

traditional medical system.[9, 10, 11] 

The World Health Organisation recognises the value of natural goods as an alternative to 

pharmaceutical ingredients that the vast majority of people on the planet can afford. [12, 13, 

14] Furthermore, a number of studies have shown the positive benefits of natural chemicals 

and the potential for antioxidants in certain medicinal plants. [15, 16]  The rubber tree, or Ficus 

elastica, is a significant medicinal plant that is a member of the Moraceae family. [17] The 

pharmacological qualities of F. elastica plants, which are widely cultivated throughout Asia 

[18], include anti-inflammatory [20], anti-cancer [21], and antioxidant [19]. Flavonoids, 

essential oils, anthocyanins, tannins, and other phenolic components are said to be abundant 

in Ficus species. [22] Compounds such rutin, luteolin, coumarins, quercitrin, kaempferin, 

myricitrin, syringin (eleutheroside B), and morin are found in F. elastica. [23] Antioxidant 

activity found in the leaves of F. elastica can be used to treat skin allergies and infections. [18] 

Hence, the present study has aim to determined the medicinal properties of F. elastica for their 

potential as anti-arthritis. 
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2. MATERIALS AND METHODS 

Materials: Ethanol, Methanol, Chloroform (Rankem, New Delhi), Carboxy methyl cellulose 

(Loba Chemie, Mumbai), and Diclofenac sodium (Akums Drugs and Pharmaceuticals, India). 

The chemicals used were Freund’s Complete Adjuvant Injection (Sigma Chemicals, USA). 

All the drugs used in this study were of pharmaceutical grade. 

Preparation of F. elastica Extract: The nearby Bhopal area provided the leaves of F. elastica 

L. Approximately 85 grammes of dehydrated F. elastica leaves were crushed, and 400 

millilitres of 70% ethanol solvent were employed for extraction. The ethanol filtrate was 

collected every 24 hours until it turned colourless. [24] In order to obtain extract, this 

maceration process used an evaporator set to 50°C. F. elastica extract weighing up to 2.12 g 

was kept at -20°C. 

Preliminary phytochemical screening: Phytochemical analysis was performed using standard 

procedures to identify the phytoconstituents present in the leaves of Ficus elastica as described 

by Kokate. [25] 

Experimental animals: Male Albino rats weighing between 150 and 200 grammes were used 

in all of the tests. This study's Institutional Ethical Committee examined all experimental 

protocols and procedures. Every animal was kept under typical laboratory settings in cages 

made of polypropylene. The temperature and relative humidity of the animals' housing were 

24±2°C and 60–70%, respectively. They were given a regular feed and unlimited water, and 

they were allowed to acclimatise to the circumstances of the animal house for a week. Water 

was available without charge, however all trials were carried out following an overnight fast. 

[26] 

Acute oral toxicity study: In accordance with OECD guidelines 425, an acute oral toxicity 

study (EEFE) was carried out. A single rat was given the test doses of EEFE, 300 mg/kg and 

2000 mg/kg, orally. Four animals were dosed with EEFE and two more animals were dosed 

with EEFE if mortality was not seen. Up to 48 hours, they were monitored for mortality and 

significant morphological changes. [27] 

Freund’s adjuvant induced arthritis: Each group employed a minimum of six animals. Four 

groups of male albino rats were created: control, standard, and drug-treated (two groups 

receiving low and high doses of ethanolic extract). Group 1 was the control group, receiving 

1% CMC (1 ml/1 kg body weight); Group 2 was the standard group, receiving 15 mg/kg of 

diclofenac sodium suspended in CMC; Group 3 was the first test group, receiving 200 mg/kg 

of ethanolic extract orally; and Group 4 was the final group, receiving 400 mg/kg of ethanolic 

extract orally. [28] 

0.1 cc of Freund's complete adjuvant (FCA) was injected into the left hind paw's planter region 

in rats. On the day of the adjuvant injection, body weight was noted and the paw volumes of 

both hind paws were measured with a plethysmometer. For 14 days following the day of 

Freund's adjuvant injection, oral dosages of diclofenac sodium (15 mg/kg) and an ethanolic 

extract of the plant's leaves (200 and 400 mg/kg) were given. Up to 21 days after Freund's 

adjuvant injection, measurements were taken of the paw volume variations on different days. 

On the first, seventh, fourteen, and twenty-first days following the adjuvant injection, the 

mercury plethysmometer was used to measure the change in the inflammatory reaction. On 
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the first, seventh, fourteen, and twenty-first days following the adjuvant injection, the animals 

were weighed using a digital weighing balance. All animals were put to sleep on the twenty-

first day of the trial, and blood was extracted via retroorbital puncture and collected in plain 

and EDTA-containing tubes for serum separation, respectively. Biochemical tests such as 

serum glutamate pyruvate transaminase (SGPT), serum glutamate oxaloacetate transaminase 

(SGOT), alkaline phosphatase (ALP), and bilirubin were performed on the homogenised 

samples. [29] 

Radiological studies: All experimental animals had their hind paws radiographed, and the 

images were analysed for soft tissue swelling, bone erosions, and narrowing of the joint spaces. 

[30] 

Statistical analysis: Using the statistical software program Graph Pad Prism, version 5.03, 

ANOVA and the Bonferroni test were used for statistical analyses. P<0.05 was regarded as 

statistically significant, and values were presented as mean ± SEM. [31, 32] 

 

3. RESULTS AND DISCUSSION 

RESULTS 

Preliminary phytochemical screening: The yield percentage that was attained was 2.49%. 

EEFE contained tannins, saponins, glycosides, flavonoids, steroids, and terpenoids, according 

to a preliminary phytochemical examination.. 

Acute oral toxicity study: Up to 300 and 2000 mg/kg oral doses, EEFE did not exhibit any 

harmful or toxic effects, demonstrating non-toxicity even at larger dosages. It was discovered 

that the LD50 of EEFC was over 2000 mg/kg. In order to assess in vivo antiarthritic 

effectiveness in Freund's adjuvant-induced arthritic rat model, 200 mg/kg and 400 mg/kg were 

chosen as the doses. 

FCA induced rat paw edema: When compared to the conventional and drug-treated rats, the 

rat paw volume of the FCA-injected control rats is noticeably larger. Rat paw oedema volume 

was significantly reduced by ethanolic extract administration at 200 and 400 mg/kg in 

comparison to the control group. The impact of the extract on arthritis produced by Freund's 

adjuvant model is displayed in Table 1. After 21 days, it was discovered that the ethanolic 

extract greatly inhibits paw thickness in a dose-dependent manner, meaning that the chronic 

inflammation brought on by the adjuvant causes a decrease in paw thickness. After Freund's 

adjuvant was added, the paw thickness was greatly reduced by standard diclofenac sodium 

(39.11±1.23), but it was significantly reduced by the extract at high doses. The percentage 

protection against a rise in paw volume was determined to be 71.56 ± 2.79% in the case of the 

high dose of the ethanolic extract, compared to 79.16 ± 2.68% in the case of the low dose. 

Table 1: Percentage protection against increase in paw volume 

Groups Day 1 Day 7 Day 14 Day 21 

Control 0.49±0.002 51.17±2.73 86.83±2.73 126.3±1.19 

Standard 0.23±0.006 20.56±1.67 48.98±0.59 39.11±1.23*** 

Test-1 (200 mg/kg) 0.28±0.007 33.17±2.08 78.50±1.87 79.16±2.68* 
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Test-2 (400 mg/kg) 0.27±0.02 34.56±1.87 72.11±1.63 71.56 ± 2.79** 

All the results are expressed as Mean ± SEM (n=6), for each experimental group. The 

statistical analysis was carried out using one way ANOVA method. Significant after analysis 

of variance (ANOVA) followed by Bonferroni’s test. *P<0.05, **P<0.01, ***P<0.001 when 

compared to control group 

Body weight changes: The results of this study make it abundantly evident that the degree of 

weight reduction and the level of joint inflammation are closely related. When comparing the 

control group to the standard and both test-treated groups, it was discovered that the standard 

group's rats weighed the most, at 178.75 ± 2.45 grammes. Both the standard medicine and the 

alcoholic extract at high and low doses considerably increased the animal's body weight in 

comparison to the control group, which was 165.45±2.11 gms for the low dose group and 

170.8± 1.56 gms for the high dose group, as shown in Table 2. The rats' body weight increased 

in response to the extract in a dose-dependent manner. 

Table 2: Body weight (grams) 

Treatment days Control Standard Test-1 (200 mg/kg) Test-2 (400 mg/kg) 

1 151.8±1.07 151.5±1.25 152.0±1.57 151.7±1.62 

7 154.0±1.00 159.0±1.67 156.8±2.98 157.8±1.85 

14 158.8±0.65 169.7±0.88 164.0±0.59 166.2±1.68 

21 162.5±1.56 178.75±2.45*** 165.45±2.11 * 170.8± 1.56** 

All the results are expressed as Mean ± SEM (n=6), for each experimental group. The 

statistical analysis was carried out using one way ANOVA method. Significant after analysis 

of variance (ANOVA) followed by Bonferroni’s test. *P<0.05, **P<0.01, ***P<0.001 when 

compared to control group 

Biochemical estimation: All rats with arthritis had higher levels of SGPT, SGOT, and ALP 

than control rats due to adjuvant-induced inflammation. Following extract therapy, group 3 

and group 4 animals' levels of these enzymes were considerably lower than those of the control 

group. More biochemical alterations were avoided by the diclofenac sodium (15 mg/kg) 

therapy than by the plant's ethanolic extract. Every group's bilirubin, SGOT, SGPT, and ALP 

(Ka) levels were assessed and contrasted with one another. In comparison to the extract-treated 

group, whose levels were 87.11±1.28, 93.11±1.67, and 79.45±2.67, 90.11±1.67 IU/L for the 

low dose and high dose groups, respectively, the standard group's SGOT and SGPT levels 

were the lowest, measuring 62.11±1.43 and 74.45±2.66 IU/L, respectively. Its anti-arthritic 

efficacy was demonstrated by the fact that treated groups were able to lower their SGOT and 

SGPT levels more effectively than the control group (144.2±1.64 and 130.7±2.76). Likewise, 

additional parameters such as bilirubin and ALP (Ka) were also examined, and Table 3 

displays the corresponding findings. 

Table 3: Liver function tests after treatment 

Groups SGPT (IU/L) SGOT (IU/L) ALP (Ka) Bilirubin 

Control 144.2±1.64 130.7±2.76 40.12±2.32 4.8±1.27 

Standard 62.11±1.43* 74.45±2.66* 22.54±0.77* 1.83±0.043* 
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Test-1 (200 mg/kg) 87.11±1.28* 93.11±1.67* 26.17±0.47* 3.50±0.42 

Test-2 (400 mg/kg) 79.45±2.67* 90.11±1.67* 24.67±0.33* 2.00±0.25* 

All the results are expressed as Mean ± SEM (n=6), for each experimental group. The 

statistical analysis was carried out using one way ANOVA method. Significant after analysis 

of variance (ANOVA) followed by Bonferroni’s test. *P<0.05, **P<0.01, ***P<0.001 when 

compared to control group 

Radiological study: The following observation is illustrated by the radiographs of the rat joints 

in the FCA-induced arthritic rat model in Figure 1. In addition to bone loss and joint space 

constriction, the arthritic control rats also displayed soft tissue oedema. Groups treated with 

EEFE have shown decreased soft tissue swelling and joint space constriction, preventing this 

bony damage. The group treated with Diclofenac did not exhibit bone damage. During the 

development stage, the EEFE revealed a slight joint inflammation. 

 

 

Figure 2. Radiographs of hind legs in adjuvant-induced arthritic rats. (A) Group I normal 

control; (B) group II positive control; (C) group III EEFE-200; (D) group IV EEFE-400 
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DISCUSSION 

Paw swelling measurement appears to be a rapid, easy, and sensitive method for determining 

the level of inflammation and evaluating the therapeutic benefits of Rats in an adjuvant-

induced arthritis model experienced chronic swelling in several joints, which is similar to 

human rheumatoid illness. This swelling was caused by inflammatory cells, joint cartilage 

erosion, bone deterioration, and remodelling. In the end, these inflammatory alterations cause 

the afflicted animal's joint integrity and functions to be totally destroyed. Furthermore, the 

CFA-administered rats showed soft tissue swelling around the ankle joints when arthritis 

occurred; this was considered to be oedema of the particular tissues.[32] An excellent and 

straightforward method to gauge the target drug's anti-arthritic activity is to test the levels of 

bilirubin, SGOT, SGPT, and ALP. In rats with arthritis, these enzymes' activity were markedly 

elevated. These are good markers of deterioration of the liver and kidneys, which are also 

thought to be characteristics of adjuvant arthritis.[33] 

In our investigation, Ficus elastica's ethanolic extract demonstrated a noteworthy anti-arthritic 

effect that was dose dependent. In this study, we demonstrated that an ethanolic extract of F. 

elastica might effectively slow the development of rheumatoid arthritis in rats receiving 

treatment. However, both the acute and chronic phases of paw swelling were greatly reduced 

by normal medication and alcoholic extract. This may be because Freund's adjuvant is induced, 

which suppresses the production of inflammatory mediators. [34] The presence of alkaloids 

and flavonoids can be linked to the suppression of inflammation and antioxidant activity, even 

though the precise mechanism of this suppression is unknown. Radiographic alterations in RA 

patients are helpful diagnostic indicators that show how severe the illness is. While major 

radiographic alterations such as bone erosions and narrowing of joint spaces can only be seen 

in the advanced stages of rheumatoid arthritis, soft tissue swelling is the first radiological 

indicator. [35] 

 

4. CONCLUSIONS 

Based on the current experimental results of the pharmacological and biochemical parameters 

observed in the current investigation, it is concluded that the alcoholic extract of Ficus elastica 

has potentially useful anti-arthritic activity at doses of 200 mg/kg and 400 mg/kg because it 

effectively reduces inflammation in rats with an adjuvant-induced arthritic model. The 

medication is a promising plant-based anti-arthritic agent for the management of inflammatory 

conditions. To determine the active phytoconstituent causing the antiarthritic action, more 

research is needed. Future research on the molecular mechanism behind the antiarthritic 

properties of Ficus elastica plant extracts may help create an alternative treatment for 

rheumatoid arthritis. 

 

 

References 
1. Bandyopadhyay, S.K. Arthritis-a review on two types. J. Am. Ceram. Soc. 2018, 92, 1153–1177. 

2. Rudan, I.; Sidhu, S.; Papana, A.; Meng, S.; Xin–Wei, Y.; Wang, W.; Campbell-Page, R.M.; Demaio, A.R.; 

Nair, H.; Sridhar, D.; et al. Prevalence of rheumatoid arthritis in low–and middle–income countries: A 

systematic review and analysis. J. Glob. Health 2015, 5, 010409. [CrossRef] [PubMed] 



                      Phytochemical Investigation and Anti-Arthritis Potential… Jayendra Kumar et al. 1816  
  

Nanotechnology Perceptions Vol. 20 No.7 (2024) 

3. Tobón, G.J.; Youinou, P.; Saraux, A. The environment, geo-epidemiology, and autoimmune disease: 

Rheumatoid arthritis. Autoimmun. Rev. 2010, 9, A288–A292. [CrossRef] 

4. Bugatti, S.; Manzo, A.; Montecucco, C.; Caporali, R.F. The clinical value of autoantibodies in rheumatoid 

arthritis. Front. Med. 2018, 5, 339. [CrossRef] [PubMed] 

5. Hoxha, M. A systematic review on the role of eicosanoid pathways in rheumatoid arthritis. Adv. Med. Sci. 

2018, 63, 22–29. [CrossRef] 

6. Scherer, H.U.; Häupl, T.; Burmester, G.R. The etiology of rheumatoid arthritis. J. Autoimmun. 2020, 110, 

102400. [CrossRef] 

7. Choy, E. Understanding the dynamics: Pathways involved in the pathogenesis of rheumatoid arthritis. 

Rheumatology 2012, 51 (Suppl. S5), v3–v11. [CrossRef] 

8. Gizinski, A.M.; Fox, D.A. T cell subsets and their role in the pathogenesis of rheumatic disease. Curr. Opin. 

Rheumatol. 2014, 26, 204–210. [CrossRef] 

9. Mir, N.T.; Saleem, U.; Anwar, F.; Ahmad, B.; Ullah, I.; Hira, S.; Ismail, T.; Ali, T.; Ayaz, M. Lawsonia 

Inermis markedly improves cognitive functions in animal models and modulate oxidative stress markers in 

the brain. Medicina 2019, 55, 192. [CrossRef] 

10. Lad, H.; Bhatnagar, D. Amelioration of oxidative and inflammatory changes by Swertia chirayita leaves in 

experimental arthritis. Inflammopharmacology 2016, 24, 363–375. [CrossRef] 

11. Prabhakar V, Agarwal S, Chauhan R, Sharma S. Fast dissolving tablets: an overview. International Journal 

of Pharmaceutical Sciences: Review and Research. 2012;16(1):17. 

12. Mandal S, Vishvakarma P, Verma M, Alam MS, Agrawal A, Mishra A. Solanum Nigrum Linn: an analysis 

of the Medicinal properties of the plant. Journal of Pharmaceutical Negative Results. 2023 Jan 1:1595-600. 

13. Vishvakarma P, Mandal S, Pandey J, Bhatt AK, Banerjee VB, Gupta JK. An Analysis of The Most Recent 

Trends in Flavoring Herbal Medicines in Today's Market. Journal of Pharmaceutical Negative Results. 

2022 Dec 31:9189-98. 

14. Mandal S, Vishvakarma P, Mandal S. Future Aspects and Applications of Nanoemulgel Formulation For 

Topical Lipophilic Drug Delivery. European Journal of Molecular & Clinical Medicine. 2023;10(01):2023. 

15. Mandal S, Vishvakarma P. Nanoemulgel: A Smarter Topical Lipidic Emulsion-based Nanocarrier. Indian 

J of Pharmaceutical Education and Research. 2023;57(3s):s481-98. 

16. Prabhakar V, Agarwal S, Chauhan R, Sharma S. Fast dissolving tablets: an overview. International Journal 

of Pharmaceutical Sciences: Review and Research. 2012;16(1):17 

17. Widowati W, B WJ, Nadya S, Amalia A, Arumwardana S, Kusuma HSW, et al. Antioxidant and antiaging 

activities of Jasminum sambac extract, and its compounds. J Reports Pharm Sci. 2018; 7(3): 270-85. 

18. Widowati W, Rani AP, Hamzah RA, Arumwardana S, Afifah E, Nufus H, et al. Antioxidant and antiaging 

assays of Hibiscus sabdariffa extract and its compounds. Nat Prod Sci. 2017; 23(3): 192-200. 

19. Sirisha N, Sreenivasulu M, Sangeeta K, Madhusudhana Chetty C. Antioxidant properties of Ficus species 

- a review. Int J PharmTech Res. 2010; 2(4): 2174-82. 

20. Yadav P, Jain A, Kumar G, Karthik L, Rao KVB. Phytochemical composition and antioxidant activity of 

Ficus elastica Roxb. (Moraceae) leaves. Res J Pharm Technol. 2015; 8(3): 259-64. 

21. Shalaby EA, Shanab SM. Comparison of DPPH and ABTS assays for determining antioxidant potential of 

water and methanol extracts of Spirulina platensis. Indian J Geo-Marine Sci. 2013; 42(5): 556-64. 

22. Widowati W, Noverina R, Ayuningtyas W, Kurniawan D, Rihibiha DD, Rizal R, et al. Reactive oxygen 

species as inducers and inhibitors of cancer. In: Shannon Wilkerson, editor. Reactive Oxygen Species 

(ROS), Mechanisms and Role in Health and Disease. New York: Nova Science Publishers Inc.; 2018. 

23. Abdel-Hameed ESS. Total phenolic contents and free radical scavenging activity of certain Egyptian Ficus 

species leaf samples. Food Chem. 2009; 114(4): 1271-7. 

24. Patil RB, Nanjwade BK, Manvi FV. Effect of Sesbania grandiflora and Sesbania sesban Bark on 

carrageenan induced acute inflammation and adjuvant‑induced arthritis in rats. Pharma Sci Monitor: An Int 

J Pharmaceut Sci 2010;1:75-89. 

25. Ekambaram S, Perumal SS, Subramanian V. Evaluation of anti-arthritic activity of Strychnos potatorum 

Linn seeds in Freund’s adjuvant induced arthritic rat model. BMC Complement Altern Med 2010;10:1-9. 

26. Shah BN, Nayak BS, Seth AK, Jalalpure SS, Patel KN, Patel MA, et al. Search for medicinal plants as a 

source of anti‑inflammatory and anti‑arthritic agents ‑ A review. Pharmacog Mag 2006;2:77-86. 

27. Deni B. Encyclopedia of Herbs. The Royal Horticulture Society. Dorling Kindersley: London; 2008. p. 

181. Costus speciosus Alkaloid. Indian J Pharmacol 1972;4:178-9. 

28. Kaneria MS, Naik SR, Kohli RK. Anti‑inflammatory, antiarthritic and analgesic activity of a herbal 



1817 Jayendra Kumar et al. Phytochemical Investigation and Anti-Arthritis Potential...                                                                                                
 

Nanotechnology Perceptions Vol. 20 No.7 (2024) 

formulation (DRF/AY/4012). Indian J Exp Biol 2007;45:278-84. 

29. Pathak N, Gohil P, Patel NB, Kasture S, Jivani N, Bhalodia Y. Curative effect of Albizia lebbeck methanolic 

extract against adjuvant arthritis – with special reference to bone erosion. Int J Pharma Sci Drug Res 

2009;1:183-7. 

30. Singh S, Majumdar DK. Effect of fixed oil of Ocimum sanctum against experimentally induced arthritis 

and joint edema in laboratory animals. Int J Pharmacog 1996;34:218-22. 

31. Rajaram C, Ravindra Reddy K, Bonnth Chandra Sekhar K. 2015. Evaluation of antiarthritic activity of 

Caesalpinia pulcherimma in Freund’s complete adjuvant induced arthritic rat model. J Young Pharmacists. 

7:128–132. 

32. Rastogi RP, Mehrotra XX. (1998). Compendium of Indian medicinal plants vol. 5. New Delhi: Central 

Drug Research Institute, Lucknow and Publications and Information Directorate; p. 14–14. 

33. Sadique J, Al-Rqobahs WA, Bughaith MF, El-Gindy AR. 1989. The bioactivity of certain medicinal plants 

on the stabilization of RBC membrane system. Fitoterapia. 60:525–532. 

34. Sanmuga Priya E, Senthamil Selvan P, Venkataraman S. 2010. Evaluation of antiarthritic activity of 

Strychnos potatorum Linn seeds in Freund’s adju- vant induced arthritic rat model. BMC Complement 

Altern Med. 10:2–9. 

35. Yeom MJ, Lee HC, Kim GH, Lee HJ, Shim I, Oh SK, Kang SK, Hahm DH. 2006. Anti-arthritic effects of 

Ephedra sinica STAPF herb-acupuncture: inhibition of lipopolysaccharide-induced inflammation and 

adjuvant induced polyarthritis. J Pharmacol Sci. 100:41–50 

 


