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ABSTRACT  

Arthritis, disease of joint mainly caused by constant swelling 

about the joint, causes pain, thickness and increase in synovial 

cell membrane, extra growth in joints and morphological 

changes. Natural sources are the only source of new drugs, 

Hence the current investigation was intended to evaluate the 

phytochemical tests, acute toxicity, anti-arthritic, anti-

inflammatory and analgesic activities of Solanum nigrum 

methanol extract. In phytochemical tests results were positive 

for the presence of saponins, flavonoids, alkaloids and steroids. 

In acute toxicity test oral administration of the S. nigrum extract 

from 100 to 2g/kg showed 10% mortality. In anti-arthritic 

activity, S. nigrum methanol extract significantly (p<0.05) 

reduced the edema of rat joint paw as compared with control 

and arthritic control. Results revealed that S. nigrum extract 

significantly (p<0.05) suppressed the rat paw oedema from 1 to 

4 h after carrageenan injection. In analgesic activities S. nigrum 

extract, significantly (p<0.05) reduced the number writhes in 

acetic acid induced writhing test and significantly (p<0.05) 

increased the withdrawal time of tail in tail immersion test. It is 

concluded that S. nigrum extract showed significant anti-

arthritic, anti-inflammatory and analgesic activities.  
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INTRODUCTION 

According to WHO data, rheumatoid arthritis affects 0.3-15 percent of the global population 

and it is three times extra recurrent in women than in men. Rheumatoid arthritis is an 

inflammatory disease that causes persistent inflammation in the bones and joints of the body. 

The symptoms of RA include swelling, discomfort, bone and cartilage deterioration, and 

eventually lifelong disability. The exact reason is unclear; however some theories suggest 

that it is triggered by genetic susceptibility and that environmental elements such as viruses 

are also at blame1.  

Plant-based medicines have been used by humans since the ancient time; the history of using 

plants for therapeutic purposes is as old as humanity itself 2. Herbal medications are created 

using therapeutic knowledge passed down through generations of early treatment system 

healers3. Because of their lower toxicity and ease of availability, many scientists are now 

focusing on natural products4. Nature has blessed mankind with a vast wealth of medicinal 

plants that are widely distributed throughout the universe and used as therapeutic agents for 

the treatment and prevention of a wide range of ailments5, 6. 

Solanum nigrum L. belonging to solanaceae family. S. nigrum L. is also a medicinal herb 

utilized skin problems. Previous studies shows that S. nigrum L. contains antibacterial, 

antioxidant and anti-inflammatory effects7,8,9,10. Flavonoids and polyphenols have been 

reported from S. nigrum 11,12. Hepatoprotective and antitumor effects have also been 

reported13. 

In Balochistan, S. nigrum is utilized in traditional medicine. Present study was aimed to 

evaluate the phytopharmacological activities of  S. nigrum crude methanolic extract. 

MATERIAL AND METHODS 

Plant Material 

Plant material was collected from Mastung district of Balochistan, and then kept for drying 

under shade for 15 days. Dried plant material was soaked in methanol for 15 days and then 

the solvent was removed by using rotary evaporator. 
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Animals 

Experimentations was done on female and male Sprague-Dawley rats, about 200-250 g 

weight. Animals remained in controlled temp room (21 ± 2C) and humidity (55 ± 5%)was 

also maintained. The animals remained in particular experimental conditions in the animal 

house facility FOPHS.  

Preliminary Phytochemical tests 

Test for the presence of Alkaloid, tannins, resins, glycosides, flavonoids and terpenoids were 

carried out  according to standard protocol 14. 

Acute oral toxicity 

The method was completed in accordance with OECD 423 principles (OECD/OCDE, 2002). 

In order to investigate acute toxicity, we administered the S. nigrum extract from 100mg/kg 

to 2000mg/kg by gastric gavages. To account for the possibility of animal death, the animals 

were monitored for a period of 14 days 15. 

Anti-Arthritic activity 

Freund adjuvant (CFA) induced arthritis in rats . 

Rats remained distributed in Five (05) groups. 1st group was treated with 03ml/kg of distilled 

water. 2nd group remained arthritic control. 3rd and 4th group remained treated with S. nigrum 

crude methanolic extract 250 mg and 500mg/kg respectively. 4th grouped remained treated 

with Aspirin,100 mg/kg, orally. For Arthritis induction CFA (0.05 ml) was injected beneath 

skin of rats left foot pad. Treatments were started 1 day before of CFA injection and regularly 

sustained for fourteen (14) days. By using digital vernier caliper, the edema of injected paw 

was measured at 1st , 5th , 10th  and 15th  days, afterwards CFA injection  16. 

Anti-inflammatory activity 

Carrageenan-induced paw edema in rats 

Wistar (male) rats (about 210–230 g) distributed in four (04) groups containing 06 rats each. 

Control group was treated with distilled water 3ml/kg. S. nigrum 250 and 500 mg/kg (2nd and 

3rd group) and diclofenac sodium 50 mg/kg (standard drug) in 0.6% CMC were orally 

administered 1 hour earlier carrageenan injection. 1% carrageenan (0.1ml) was 
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subcutaneously injected in the plantar side of right hind paw of rat. With the help of digital 

vernier caliper, thickness of paw was measured, firstly (0 hour) and then at 1st , 2nd , 3rd , 4th , 

5th  and 6th  hour afterwards of carrageenan injection 17. 

Analgesic activity 

Writhing test with acetic acid 

An animal model was used to predict the pain-relieving properties of S. nigrum crude 

methanolic extract. Group I (control) and Groups II & III (S. nigrum extract 250 and 

500mg/kg treatment groups) and Group IV (standard drug treated group.) Afterward thirty 

(30) min test control vehicle , extract drug and  standard drug, 0.7% acetic acid was injected 

intraperitoneally in right hind paw of mice. Number of writhes were counted for 30 minutes  

18. 

Tail immersion test 

Four sets of rats remained used (5 rats in each group). Distil water 1ml/kg was administered 

to control group. Group II and III (treated with S. nigrum extracts at 250 and 500mgkg-1, 

separately). Diclofenac sodium (50mgkg-1 ) was given to group IV. We monitored each rat's 

"pain response time" (PRT) after administering each treatment by immersing their tails in a 

warm water bath (temperature maintained at 55+02 0C) for 15 seconds, after which they had 

to get their tails out of the water or flick them19. 

Statistical Analysis 

Data were evaluated using ANOVA (ANOVA) and Dunnett's multiple comparison test using 

SPSS software (version 22). P value < 0.05 is considered significant and p < 0.01, considered 

highly significant 20. 

RESULTS 

Phytochemicals  

Methanolic extracts of Solanum nigrum were analyzed for presence of phytochemicals and 

the results presented in table-1. Data indicates that S. nigrum extract were found positive for 

presence of four compounds i.e. saponins, flavonoids, alkaloids and steroid.  
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Acute toxicity of S. nigrum extract 

Results on the acute toxicity of S. nigrum extract is mentioned in table-2. Data indicates that 

S. nigrum extract at dose of 2g/kg showed 10% mortality. The S. nigrum extract at dose of 

100mg/kg, 150mg/kg, 200mg/kg, 250mg/kg, 500mg/kg and 1g/kg did not showed any sign of 

toxicity.  

Anti-Arthritic activity 

Freund adjuvant (CFA) induced arthritis in rats. 

In anti-arthritic activity, S. nigrum methanol extract significantly (p<0.05) reduced the edema 

of rat joint paw as compared with control and arthritic control. 

Anti-inflammatory activity 

Carrageenan-induced paw edema in rats 

Results on the rat paw odema is mentioned in table-4. Data indicates that S. nigrum extract 

significantly suppressed the rat paw oedema from 1 to 4 h after carrageenan injection.     

Analgesic activities  

Acetic acid induced writhing activity 

Results on the acetic acid induced writhing test is presented in table-5. Data indicates that 

mean number of writhes for control group were 77.2±0.58. The mean number of writhes for 

S. nigrum extract at dose of 250 and 500 mg were observed as 67.2±1.11 and 59.18±0.59, 

respectively. For standard drug (Diclofenac sodium), mean number of writhes was recorded 

as 40.51±0.48. The analysis of data indicates significant (p<0.05) decrease was observed in 

number of writhes between control and drug treatment groups.   

Tail immersion test 

Results on the tail flick assay is presented in table-6. Data indicates that mean time (seconds) 

for control group were 6.18±0.05. The mean time (seconds) for S. nigrum extract at dose of 

250 and 500 mg were observed as 8.2±0.12 and 7.56±0.06, respectively. For standard drug 

(Diclofenac sodium), mean time (seconds) was 9.58±0.13. The analysis of data indicates 

significant (p<0.05) increase in mean time of tail flick as compared with control group. 
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DISCUSSION 

Rheumatoid Arthritis, which causes swelling in the joints and systemic changes, is a more 

common illness with substantial systemic clinical consequences and a high death rate in 

patients when compared to healthy persons. Synovium swelling associated with synovial-

cells proliferation, thought to be the primary cause of cartilage affection and deterioration in 

rheumatoid arthritis 21. Bone degradation affects 80% of patients and happens quickly when 

there is high and sustained inflammation 22. Osteoclast differentiation and periosteal intrusion 

found at the surface next to articular cartilage are caused by cytokines secreted in the 

synovium, primarily IL-1. TNF- and interleukin 1 and 6 also enhance the differentiation and 

activation of osteoclasts. In addition, suppression of TNF-, interleukin-1, and RANKL in 

therapeutic therapy may postpone bone degradation23. 

The current investigation shows that methanolic extracts of S. nigrum produced toxicity at a 

level of 2g/kg resulted in 10% mortality. The polyarthritis model generated by CFA in rats is 

frequently utilized in evaluation drugs for anti-arthritis effects. This method is commonly 

utilized for inflammation diseases and is effective model for pain, owing to its strong 

resemblance to actual rheumatoid disorders 24. Extracts of S. nigrum exhibited antiarthritic 

potential in inflammatory parameters, results were in accordance with previous studies 25. 

Methanolic extracts of S. nigrum considerably reduced rat paw oedema from 1 to 4 hours 

after carrageenan injection, according to the findings the S. nigrum extract reduced 

inflammation in treated animals. The analgesic effect of S. nigrum extract in rats with 

adjuvant arthritis was also noticeable, as shown by a considerable reduction number of 

writhes as compared with control and standard drug. It was also found that S. nigrum 

substantially enhanced the response time of the animal on the tail flick assay. In 

phytochemical studies S. nigrum extract the results were positive for presence flavonoids, 

alkaloids and steroids, and these compounds are may be responsible for above mentioned 

activities. 

CONCLUSION 

It is concluded that S. nigrum methanolic extract produced significant anti-arthritic, anti-

inflammatory and analgesic activities with low toxicity profile in acute toxicity test. 

Nevertheless, supplementary experiments needed for isolation of the chemical compounds 

accountable for pharmacological effects. 
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Table-1 Phytochemicals present in methanolic extract of Solanum nigrum  

S.No. Phytochemicals Results 

1. Saponins + 

2. Tannins - 

3. Flavonoids + 

4. Alkaloids + 

5. Steroid + 

6. Glycosides - 

-=negative; +=positive 

Table-2 Acute toxicity of methanolic extracts of Solanum nigrum  

S.No. Dose % mortality 

1 S. nigrum 100 mg/kg 0 

2 S. nigrum 150mg/kg 0 

3 S. nigrum 200mg/kg 0 

4 S. nigrum 250mg/kg 0 

5 S. nigrum 500mg/kg 0 

6 S. nigrum 1g/kg 0 

7 S. nigrum 2g/kg 10 

 

Table-3 Ant-arthritic activity (Freund adjuvant (CFA) induced arthritis in rats) 

S.No. Drug Day 1 Day5 Day15 Day 20 

1 Control 5.23+0.10 5.40+0.14 5.43+0.06 5.48+0.13 

2 Arthritic Control 9.04+0.27 19.29+0.14 24.75+0.23 28.28+0.15 

3 SN 250mg  7.29+0.03 14.60+0.19 21.73+0.09 24.66+0.07 

4 SN 500mg  6.78+0.16 12.76+0.11 15.88+0.38 18.36+0.14 

5 
Standard drug 

(Aspirin 100mg/kg) 
6.12+0.12 

10.73+0.18 

 
12.35+0.14 14.43+0.15 

SN= Solanum nigrum 
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Table- 4 Rat paw odema 

S.No. Drug 0 h 1h 2h 3h 4h 

1 Control 166.94±0.90 311.65±0.57 292.47±47 282.24±0.57 272.93±0.89 

2 SN 250mg  194.55±1.39 308.21±0.70 273.57±0.88 256.02±0.52 243.91±0.31 

3 SN 500mg  198.46±0.37 305.02±0.22 262.41±0.86 242.30±0.43 228.64±0.41 

4 

Standard drug 

(Diclofenac 

sodium) 

192.42±0.73 290.72±0.70 248.63±0.26 234.42±0.26 220.47±0.56 

SN= Solanum nigrum 

Table- 5 Acetic acid induced writhing activity.   

S.No. Drug Number of writhes 

1 Control 77.2±0.58 

2 SN 250mg  67.2±1.11 

3 SN 500mg  59.18±0.59 

4 Standard drug (Diclofenac sodium) 40.51±0.48 

SN= Solanum nigrum 

Table-6 Tail flick assay 

S.No. Drug Number of activities  

1 Control 6.18±0.05 

2 SN 250mg  8.2±0.12 

3 SN 500mg  7.56±0.06 

4 Standard drug (Diclofenac sodium) 9.58±0.13 

SN= Solanum nigrum 
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