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INTRODUCTION 

Inflammation is body’s defense mechanism and an 

important process that helps organism to respond to 

harmful stimuli.
[1]

 Inflammation is very helpful in 

excluding invading pathogens or harmful substances. 

However, this must be regulated, since uncontrolled 

inflammation may lead to pathophysiological conditions 

like cancers.
[2]

 Generally, inflammation is associated 

with pain, it also involves increase in denaturation of 

proteins, increase in vascular permeability and alterations 

in membrane.
[3]

 The emigration of leukocytes from the 

blood circulation to the site of injury and release of 

cytokines plays an important role in inflammatory 

response, these chemicals cause vasodilation and 

increase blood flow to the site of injury.
[4]

 

 

Inflammation can be classified as either acute or chronic. 

Initial stage of inflammation is acute phase which is 

rapid and persists for a short while
[5]

 Early phase of acute 

inflammation is characterized by release of pre-

inflammatory mediators such as Histamine, Serotonin 

and Bradykinins. Later phase of acute inflammation 

begins after one hour in which the early phase mediators 

activates neutrophils infiltration and release 

prostaglandins by cyclooxygenase (COX),
[6]

 free 

radicals, nitric oxide (NO) and pro-inflammatory 

mediators such as Interleukin-1 (IL-1) and Tumor 

Necrosis Factor α (TNF- α).
[7] 

 

Persistence of this late phase leads to chronic 

inflammation which is characterized by induction of 

lipopolysaccharides (LPS), Serotonin and Histamine. 

LPS induce cellular responses that activate innate or 

natural immunity which stimulates macrophages.
[8]

 

Serotonin regulates inflammation and cell proliferation 

which are modulated by macrophages.
[9]

 Histamine is an 

inflammatory mediator which promotes inflammatory 

and regulatory responses associated with pathological 

process.
[10]

 Thus, chronic inflammation leads to shift in 

the type of cells at the site of inflammation leading to 

healing of tissue from inflammatory process.
[11] 

 

Non-Steroidal Anti-inflammatory Drugs (NSAIDs) are 

most commonly prescribed anti-inflammatory drugs for 

relieving symptoms associated with inflammation by 

inhibiting COX. However, NSAIDs have several adverse 

effects such as gastric irritation leading to gastric ulcers, 

they affect coagulation of blood and also have adverse 

effects on kidneys by inhibiting COX-1 enzyme.
[12]

  

Newer drugs like specific COX-2 inhibitors claimed to 
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Aim: To investigate the anti-inflammatory activity of ethanolic extract of Brassica rapa leaves. Materials and 

Methods: The anti-inflammatory activity of Ethanolic Extract of Brassica rapa leaves (EEBR) was evaluated  by 

using in vitro based assays: Human Red Blood Cell (HRBC) membrane stabilization assay, Heat Induced 

Hemolysis and Protein Denaturation Inhibition. Results: The results showed that the percentage stabilization of 

EEBR on HRBC membrane under            hypotonicity was within the range of 19.32 to 66.21% and EEBR has exhibited 

a significant % inhibition on heat induced hemolysis (21.3 to 68.7%) when compared to that of standard. The 

percentage inhibition on protein denaturation of EEBR was within the range of 34.85 to 72.80% and EEBR at a 

dose of 1500µg/ml has exhibited significantly higher inhibition level. Conclusion: The results revealed that EEBR 

possess anti- inflammatory properties and could have   a potential therapeutic effect on disease process causing 

destabilization of biological membrane. 
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be devoid of these adverse effects but they failed in 

reaching the expected outcome as NSAIDs. Thus, the 

search for natural sources with anti-inflammatory 

activity, with minimal or no side effects have been 

increasing in last few years.
[13] 

 

Green leaves and roots of Brassica rapa commonly 

called as turnip has medicinal and nutritional values. The 

data collected from the phytochemical screening studies 

performed on brassica rapa leaf extract so far reveals the 

presence of Glucosinolates, isothiocyanates, flavonoids, 

volatiles, and other compounds.
[14,15]

  Glucosinolates, 

isothiocyanates, flavonoids, volatiles and 

phenylpropanoids are the major active constituents of 

turnip greens. Flavonoids, mainly kaempferol, quercetin 

and isorhamnetin derivatives were found to be in turnip 

greens. Turnip is also used as a traditional medicine for 

the treatment of headaches, chest complaints, 

rheumatisms, oedemas, gonorrhoea, syphilis, and rabies 

besides being an important vegetable and source of oil. 

Glucosinolates and isothiocyanates (mainly 2-

phenylethyl, 4-pentenyl, and 3-butenyl derivatives) are 

the main constituents of turnip with diverse bioactivities, 

especially for the protective effect against cancers. 

 

The isothiocyanates, are reported to have 

nematicidal,
[16,17]

  fungicidal,
[18,19]

  and bactericidal
[20]

  

properties. Brassica rapa was employed as a medicine 

for constipation, hepatic diseases, gall bladder 

inflammation, gall stones, and gastritis in Perso-Arabic 

tradition. The roots of turnip possess antibacterial 

properties and were used in the treatment of common 

cold.
[21]

  The powder obtained from the seeds of Brassica 

rapa well-known for its anticancer properties especially 

used in breast cancer and the extracts obtained from roots 

of Brassia rapa has beneficial effects in skin cancer. 

Turnip has also been a common diet and herbal remedy 

in Tibet, where high altitude leads to oxygen deficiency 

and exhaustion. 

 

MATERIALS AND METHODS 

Collection of plant material: Fresh and healthy leaves 

of Brassica rapa belonging to the family Brassicaceae, 

were collected from the local areas of talakona forest, 

chittor district, Andhra Pradesh. The plant material was 

authentified by Dr.K. Madhava chetty, Asst. Prof, 

Department of Botany, S.V. University, Tirupathi, 

Andhrapradesh, India with voucher no 0429. It was 

preserved for future reference in our Pharmacognosy 

department. Just after collection, the plant material was 

washed thoroughly with running tap water. They are kept 

away from direct sunlight to avoid destruction of active 

compounds, shade dried at room temperature and ground 

mechanically into a coarse powder and stored in air tight 

container for future use. 

 

Preparation of plant extract 

Brassica rapa leaves were allowed to dry in shade. Dried 

leaves were powdered by electric grinder. The experiment 

is started by building a rig using stands and clamps to 

support the extraction apparatus. Following this the 

solvent (ethanol- 500ml) was added to the round bottom 

flask, which was attached to a soxhlet extractor and 

condenser on an isomantle. The plant material was 

loaded onto the thimble, and was placed inside the 

soxhlet extractor. The side arm was lagged with glass 

wool. The solvent was heated using the isomantle and it 

started to evaporate, moving through the condensor. The 

condensate then dripped into the reservoir containing the 

thimble. Once the level of solvent reached the siphon tube 

it was poured back into the flask and the cycle begins 

again. The process was runned for 16 hours. The alcohol 

was evaporated using a rotary evaporator, leaving a small 

yield of extract (3.78%) in glass bottom flask. and the 

extract was stored at 4-5
0 

C until used. Double- distilled 

water was used to redissolve the extract prior to 

experimentation to evaluate anti inflammatory 

activity.
[22] 

 

Preliminary Phytochemical Screening 

Standard screening test of the Ethanolic extract of 

Brassica rapa leaves (EEBR) was carried out for 

various plant constituents. The crude extract was 

screened for the presence or absence of secondary 

metabolites using standard procedures.
[23] 

 

In vitro methods 

Human Red Blood Cell (HRBC) - membrane 

stabilization assay 

The anti-inflammatory activity of the extracts was 

determined using human red blood cell (HRBC) - 

membrane stabilization assay developed by Shinde et 

al.
[24]

 and modified by Sikder et al.
[25]

 Venous human 

blood was collected from a normal male adult who had 

not consumed anti- inflammatory medicaments during 

two weeks before taking the sample. The blood was mixed 

with equal volume of Alsever’s solution (2% dextrose, 

0.8% sodium citrate, 0.05% citric acid and 0.42% 

sodium chloride in water). The resulting mixture was 

centrifuged at 3000rpm for 10min; the supernatant was 

removed and the packed cells washed 3 times with 

isosaline solution (0.9%, pH 7.2). The assay mixture was 

prepared by mixing 1mL phosphate buffer (pH 7.4), 2mL 

hyposaline solution (0.36%) and 0.5mL HRBC 

suspension (10% v/v) with 1 mL of EERB of various 

concentrations (500, 1000 and 1500 μg/mL) or standard 

drug diclofenac sodium (125, 250 and 500μg/mL) 

respectively. A reaction mixture with distilled water 

instead of plant sample was used as control and 

phosphate buffer as blank. The mixtures were incubated at 

37°C for 30 minutes and then centrifuged at 3000rpm. 

The hemoglobin content in the supernatant solution was 

estimated spectrophotometrically at 560nm. The 

percentage of hemolysis produced in the presence of 

distilled water was considered as 100%. 

 

Preparation of Erythrocyte Suspension 

Erythrocyte suspension was prepared according to the 

method described in Shin de et al.
[26]

 with some 

modifications. Whole human blood was collected from a 
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healthy human subject. The blood was centrifuged at 

3000 rpm for 5 min in heparinized centrifuge tubes, 

and washed three times with equal volume of normal 

saline (0.9% NaCl). After the centrifugation, the blood 

volume was           measured and reconstituted as a 10% (v/v) 

suspension with isotonic buffer solution (10 mM sodium 

phosphate buffer pH 7.4). Composition of the buffer 

solution (g/l) used was NaH2PO4 (0.2), Na2HPO4 (1.15) 

and NaCl (9.0). 

 

Heat-Induced Hemolysis 

This test was carried out as described by Okoli et al.
[26]

 

with some modifications as described in Gunathilake et 

al.
[27]

  Briefly, 0.05 mL of blood cell suspension and 

0.05ml EERB of various concentrations (500, 1000 and 

1500 μg/mL) or standard drug (aspirin 90 ug/ml), were 

mixed with 2.95 ml phosphate buffer (pH 7.4). The 

mixture was incubated at 54 ℃ for 20 min in a shaking 

water bath. After the incubation, the mixture was 

centrifuged (2500 rpm for 3 min), and the absorbance of 

the supernatant was measured at 540 nm using a UV/VIS 

spectrometer. Phosphate buffer solution was used as a 

control for the experiment. 

 

The level of hemolysis was calculated using the 

following equation. 

 
where A1 = absorption of the control, and A2 = 

absorption of test sample mixture. 

 

Effect on Protein Denaturation 

Protein denaturation assay was done according to the 

method described by Gambhire et al.
[26] 

with some 

modifications as described in Gunathilake et al.
[27]

  The 

reaction mixture (5 mL) consisted of 0.2 mL of 1% 

bovine albumin, 4.78 mL of phosphate buffered saline 

(PBS, pH 6.4), and 0.02 mL EERB of various 

concentrations (500, 1000 and 1500 μg/mL) or standard 

drug (aspirin 200 ug/ml, 400 ug/ml, 800 ug/ml, and was 

incubated in a water bath (37 
0
C) for 15 min, and then 

the reaction mixture was heated at 70
0
C for 5 min. After 

cooling, the turbidity was measured at 660 nm using a 

UV/VIS spectrometer. Phosphate buffer solution was 

used as the control. The percentage inhibition of protein 

denaturation was calculated by using the following 

formula. 

 
where A1 = absorption of the control, and A2 = 

absorption of test sample mixture. 

 

RESULTS 

Preliminary Phytochemical Screening 

The preliminary phytochemical screening of the 

ethanolic extract of Brassica rapa revealed the presence 

of alkaloids, steroids, flavonoids, flavonones, glycosides, 

saponins, proteins and tannins. 

 

Effect on Human Red Blood Cell (HRBC) - 

membrane stabilization assay 

We have evaluated the effect of ethanolic extract of 

EEBR on stabilization of HRBC membrane. It was found 

that the different concentrations of EEBR have an ability 

to stabilize the RBC membrane in hypotonic solution and 

can inhibit haemolysis. EEBR at a concentration of 

1000µg/ml and 1500µg/ml have shown a significant 

percentage of inhibition with 30.14% and 66.21% 

respectively. The percentage stabilization of EEBR at a 

concentration of 1500 μg/mL was comparable to that of 

standard diclofenac 500 μg/mL. 

 

Table 1: Effect of EEBR on HRBC Membrane stabilization Assay. 

S.no Extract/Standard Concentration(μg/mL) % stabilization 

1 EEBR 500 19.32±0.68* 

2 EEBR 1000 30.14±0.53** 

3 EEBR 1500 66.21±0.74* 

4 Std (Diclofenac) 125 23.40±0.79* 

5 Std (Diclofenac) 250 45.08±0.98* 

6 Std (Diclofenac) 500 71.76±0.45 

Values are expressed as Mean ± S.E.M; n=6. Statistical significance: (**p<0.01 and p*<0.05) One way ANOVA 

followed by Dunnett’s test. 

 

Effect of EEBR on heat induced haemolysis 

Inhibition of heat induced haemolysis by EEBR at 

different concentrations were depicted in table-2. 

Compared to the control EEBR showed a significant 

reduction in heat induced haemolysis. EEBR at a 

concentration of 1500 μg/mL showed 70% of inhibition 

when compared with that of standard. 

 

Table 2: Effect of EEBR on Heat induced Haemolysis. 

S.no Extract/Standard Concentration(μg/ml) % Inhibition (Haemolysis) 

1 EEBR 500 21.3±0.72* 

2 EEBR 1000 34.4±0.34** 

3 EEBR 1500 68.7±1.8* 

4 Std(Aspirin) 90 65.9±2.7 
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Values are expressed as Mean ± S.E.M; n=6. Statistical significance: (**p<0.01 and p*<0.05) One  way ANOVA 

followed by Dunnett’s test. 

 

Effect of EEBR on Protein Denaturation 

The inhibitory effect of different concentrations of EEBR 

on protein denaturation was shown in table-3. EEBR at a 

concentration of 500, 1000 and 1500 µg/ml and standard 

(aspirin) at a concentration of 200, 400 and 800 µg/ml 

showed significant inhibition of denaturation of albumin 

in concentration dependent manner. In this study EEBR 

showed maximum inhibition of 72.80% at 1500 µg/ml. 

aspirin a standard anti-inflammatory drug showed the 

maximum inhibition of 79.22% at a concentration of 800 

µg/ml. 

 

Table 3: Effect of EEBR on Protein Denaturation. 

S.no Extract/Standard Concentration(μg/ml) % inhibition 

1 EEBR 500 34.85±0.81* 

2 EEBR 1000 58.66±0.65* 

3 EEBR 1500 72.80±0.23* 

4 Std(Aspirin) 200 48.62±0.17** 

5 Std(Aspirin) 400 66.2±0.48* 

6 Std(Aspirin) 800 79.22±0.76 

Values are expressed as Mean ± S.E.M; n=6. Statistical significance: (**p<0.01 and p*<0.05) One  way ANOVA 

followed by Dunnett’s test. 

 

DISCUSSION 

The present study reports the potential anti-inflammatory 

activity of Brassica rapa leaves against heat and 

hypotonicity induced haemolyis and protein 

denaturation. 

 

The erythrocyte membrane is analogous to the lysosomal 

membrane and its stabilization implies that the extract 

can stabilize lysosomal membranes.
[28]

  Stabilization of 

lysosomal membrane is important in limiting the 

inflammatory response by preventing the release of 

lysomal constituents of activated neutrophil such as 

bactericidal enzymes and proteases, which cause further 

tissue inflammation and damage upon extra cellular 

release.
[29] 

 

On the basis of in vitro evaluated results EEBR showed 

significant anti-inflammatory activity as compared to 

control. 

 

Certain flavonoids possess potent inhibitory activity 

against a variety of enzymes such as proteinkinase C, 

protein tyrosine kinases, phospholipase A2, 

phosphodiesterases. The anti- inflammatory activity of 

the extract may be due to the presence of flavanoids, 

tannins etc. either singly or in combination.
[30]

  In vitro 

result suggests that the leaf extract of Brassica rapa 

possess potential anti-inflammatory activity. 

 

The haemolysis of red blood cell can be induced by heat 

as well as hypotonicity. In hypotonicity induced 

haemolysis, cells undergo shrinkage, characterized by the 

release of intracellular electrolytes and fluid components 

that takes place as a result of osmotic loss.
[31]

  EEBR has 

shown to inhibit the haemolysis triggered by both heat 

and hypotonicity in a dose dependent manner probably 

owing to the ability of EEBR to stabilize the membranes. 

 

Denaturation of proteins is a well-documented cause of 

inflammation. Protein denaturation is a process in which 

proteins loose their tertiary structure and secondary 

structure by application of external stress or compound 

such as strong acid or base a concentration inorganic salt, 

an organic solvent or heat most biological protein lose 

their biological function when denatured. 

Phenylbutazone, salicylic acid, flufenamic acid 

(anti‐inflammatory drugs), etc., have shown dose- 

dependent ability to thermally-induced protein 

denaturation.
[32]

  Thus in our study, EEBR significantly 

inhibited the protein denaturation when compared with 

standard drug aspirin. 

 

CONCLUSION 

On the basis of above experimental results it is evident 

that the ethanolic extract of Brassisca rapa   leaves 

possess anti-inflammatory activity. The Extract inhibits 

hypotonicity and heat induced hemolysis and protein 

denaturation. The Extract of Brassica rapa leaves shows 

dose dependent significant activity when compared with 

the standard drug (like aspirin and diclofenac). The anti- 

inflammatory activity of Brassica rapa leaves may be 

attributed to the presence of bioactive compounds such 

as flavonoids, polyphenols etc. the present study 

indicates that Brassica rapa leaf extracts possess an 

ability to stabilize biological membranes and can restrict 

disease progression. 

 

REFERENCES 

1. L. Ferrero-

Miliani, O. Nielsen, P. Andersen, S.E. Girardin. 

Chronic inflammation: importance of NOD2 and 

NALP3 in interleukin-1β generation. Clin Exp 

Immunol, 2007; 147(2):  227-235. 

2. D. Schottenfeld, J. Beebe-Dimmer. Chronic 

inflammation: a common and important factor in the 

pathogenesis of neoplasia. Cancer J Clin, 2006; 

56(2): 69-83. 



Lakshmi et al.                                                                European Journal of Biomedical and Pharmaceutical Sciences 

  

 

www.ejbps.com        │        Vol 10, Issue 7, 2023.         │          ISO 9001:2015 Certified Journal        │ 

 

 

286 

3. Ferrero-Millani L., Nelsen O.H., Anderson P.S., 

Girardin S.E. Chronic inflammation: Importance of 

NOD2 and NALP3 in interleukin-1 beta 

generation. Clin. Exp. Immunol, 2007; 147:            

227–235. 

4. Hollman P.C.H. Absorption, bioavailability and 

metabolism of flavonoids. Pharm. Biol, 2004; 42: 

74–83. 

5. C. Gabay, I. Kushner. Acute-phase proteins and 

other systemic responses to inflammation. N Engl J 

Med, 1999; 340(6): 448-454. 

6. J.P. Gilligan, S.J. Lovato, M.D. Erion, A.Y. Jeng. 

Modulation of carrageenan-induced hind paw edema 

by substance P. Inflammation, 1994; 18(3): 285-292. 

7. Z. Halici, G.O. Dengiz, F. Odabasoglu, H. Suleyman

, E. Cadirci, M.J. Halici. Amiodarone has anti-

inflammatory and anti-oxidative properties: an 

experimental study in rats with carrageenan-induced 

paw edema. Eur J Pharmacol, 2007; 566(1-3):     

215-221. 

8. I. Cloëz-Tayarani, A.-F. Petit-

Bertron, H.D. Venters, J.-M. Cavaillon. Differential 

effect of serotonin on cytokine production in 

lipopolysaccharide-stimulated human peripheral 

blood mononuclear cells: involvement of 5-

hydroxytryptamine 2A receptors. Int Immunol, 

2003; 15(2): 233-240. 

9. A. Mantovani, S.K. Biswas, M.R. Galdiero, A. Sica, 

M. Locati. Macrophage plasticity and polarization in 

tissue repair and remodelling. J Pathol, 

2013; 229: 176-185. 

10. A.C.C.C. Branco, F.S.Y. Yoshikawa, A.J. Pietrobon,

 M.N. Sato. Role of histamine in modulating the 

immune response and inflammation. Mediat 

Inflamm, 2018; 2018: 1‐10. 

11. Leelaprakash G., Dass S.M. In vitro anti-

inflammatory activity of methanol extract 

of Enicostemma axillare. Int. J. Drug Dev. 

Res, 2011; 3: 189–196. 

12. K.D. Rainsford. Profile and mechanisms of 

gastrointestinal and other side effects of nonsteroidal 

anti-inflammatory drugs (NSAIDs). Am J 

Med, 1999; 107(6): 27-35. 

13. F. Celotti, S. Laufer. Anti-inflammatory drugs: new 

multitarget compounds to face an old problem. The 

dual inhibition concept. Pharmacol Res, 2001; 43(5): 

429-436. 

14. Taveira, M., Fernandes, F., dePinho, P. G., Andrade, 

P. B., Pereira, J. A., & Valentao, P. Evolution of 

Brassica rapa var.rapaL. volatile composition by 

HS-SPME and GC/IT-MS. Microchemical Journal, 

2009; 93: 140–146. 

15.  etz,  .,  ibbers,  ., Tielb  orger,  .,      uller,  . 

Long- and medium-term ef-fects of aridity on the 

chemical defence of a widespread Brassicaceae in 

the Mediter-ranean. Environmental and 

Experimental Botany, 2014; 105: 39–45. 

16. Lazzeri, L.; Tacconi, R.; Palmieri, S. In vitro activity 

of some glucosinolates and their reaction products 

towards a population of the nematode Heterodera 

schachtii. J. Agric. Food Chem, 1993; 41: 825–829. 

17. Yu, Q.; Tsao, R.; Chiba, M.; Potter, J. Selective 

nematicidal activity of allyl isothiocyanate. JFAE, 

2005; 3: 218–221. 

18. Manici, L.M.; Lazzeri, L.; Palmieri, S. In vitro 

fungitoxic activity of some glucosinolates and their 

enzyme-derived products toward plant pathogenic 

fungi. J. Agric. Food Chem, 1997; 45: 2768–2773. 

19. Sotelo, T.; Lema, M.; Soengas, P.; Cartea, M.E.; 

Velasco, P.; Drake, H.L. In vitro activity of 

glucosinolates and their degradation products 

against brassica-pathogenic bacteria and fungi. 

Appl. Environ. Microbiol, 2014; 81: 432–440. 

20. Choesin, D.N.; Boerner, R.E.J. Allyl isothiocyanate 

release and the allelopathic potential of Brassica 

napus (Brassicaceae). Am. J. Bot, 1991; 78:           

1083–1090. 

21. Beltagy, A. M. Investigation of new antimicrobial 

and antioxidant sactivities of Brassica rapa L. Int. J. 

Pharm. Pharm. Sci, 2014; 6: 84–88. 

22. Kokate CK, Purohit AP, Gokhale SB, 

Pharmacognosy, Nirali Prakashan, Pune, India, 

2004; 29: 54. 

23. Khandelwal K. Practical pharmacognosy, Nirali 

prakashan, Pune, India, 2005; 149. 

24. Shinde UA, Phadke AS, Nair AM, et al. Membrane 

stabilizing activity–a possible mechanism of action 

for the anti–inflammatory activity of Cedrus 

deodara wood oil. Fitoterapia, 1999; 70(3):         

251–257. 

25. Sikder MA, Rahman MA, Kaisar MA, et al. In vitro 

Antioxidant, reducing power, free radical 

scavenging and membrane stabilizing activities of 

seeds of Syzygium cumini L. Lat Am J Pharm, 2011; 

30: 781–785. 

26. An experimental evaluation of the antimicrobial, 

anti-inflammatory and immunological properties of 

a traditional remedy for furuncles. BMC 

Complement. Altern. Med, 2008; 8: 27. 

27. Gunathilake, K.D.P.P.; Ranaweera, K.K.D.S.; 

Rupasinghe, H.P.V. Influence of boiling, steaming 

and frying of selected leafy vegetables on the in 

vitro anti-inflammation associated biological 

activities. Plants, 2018; 7: 22. 

28. Gambhire, M.; Juvekar, A.; Wankhede, S. 

Evaluation of the anti-inflammatory activity of 

methanol extract of Barleria cristata leaves by in 

vivo and in vitro methods. Int. J. Pharmacol, 2009; 

7: 1–6. 

29. Kumar V, Bhat ZA, Kumar D, Bohra P, Sheela S. 

In-vitro anti-inflammatory activity of leaf extracts of 

Basella alba linn. Var. alba. Int J Drug Dev Res, 

2011; 3: 124–7. 

30. Yurugasan N, Vember S, Damodharan C. Studies on 

erythrocyte membrane IV: In vitro haemolytic 

activity of Oleander extract. Toxicol Lett, 1981; 8: 

33–8. 

31. Sudharshan SJ, Prashith KTR, Sujatha ML. Anti-

inflammatory activity of Curcuma aromatica Salisb 



Lakshmi et al.                                                                European Journal of Biomedical and Pharmaceutical Sciences 

  

 

www.ejbps.com        │        Vol 10, Issue 7, 2023.         │          ISO 9001:2015 Certified Journal        │ 

 

 

287 

and Coscinium fenestratum Colebr: a comparative 

study. J Pharm Res, 2010; 3: 24–5. 

32. Mizushima Y, Kobayashi M. Interaction of anti-

inflammatory drugs with serum proteins, especially 

with some biologically active proteins. J Pharm 

Pharmacol, 1968; 20(3): 169-73. 

33. Grant NH, Album HE, Kryzanauskas C. 

Stabilization of serum albumin by anti-inflammatory 

drugs. Biochem Pharmacol, 1970; 19(3): 715-22. 


