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ABSTRACT: The comparative evaluation of In 

vitro anti-inflammatory activity of different extracts 

of “Azadiracta indica” leaves and “Curcuma longa” 

rhizome by membrane stabilization method. 

Maceration extract of Azadiracta indica and 

Curcuma longa from the leaves and rhizome are 

extracted. The leaf extracts of Azadiracta indica and 

rhizome extracts of Curcuma longa. These 

medicinal drugs were investigated for In-vitro anti-

inflammatory activity by human red blood cell 

membrane stabilization method (HRBC). The 

chloroform and methanolic extracts of neem leaves 

and turmeric rhizome studied for in vitro anti-

inflammatory activity by membrane stabilization 

method. Extracts were concentration dependent with 

increasing in the concentration the activity also 

shows the significant increase in the activity. 

Among both extracts chloroform extracts of 

turmeric at concentration of 400 µg/ml shows 32.7% 

protection of HRBC Hypotonic solution. All the 

results were compared with standard Aspirin which 

showed 38.7% protection. 

 

KEYWORDS: Azadiracta indica, curcuma longa, 

human red blood cell, cell membrane stabilization 

method, COX-1, COX-2, NSAID’S. 

 

I. INTRODUCTION 
Inflammation is a response of a tissue 

injury and it has two faces, one which is good side 

to protect the body and second is bad side, which 

have created many types of allergies and 

autoimmune diseases including rheumatoid arthritis 

(RA) and others. Consequently, anti-inflammatory 

drugs are extensively employed in virtually all 

branches of medicine1. Design of agents for fast and 

effective relief from inflammation and pain in the 

human being is a major challenge for medicinal 

fields. Search continues to develop new drugs that 

have potent anti- inflammatory activity with 

minimum side effects2. Inflammation is a severe 

response by living tissue to any kind of injury. There 

can be four primary indicators of  inflammation: 

pain, redness, heat or warmness and swelling. When 

there is injury to any part of the human body, the 

arterioles in the encircling tissue dilate. This gives a 

raised blood circulation towards the area (redness) 3. 

Inflammation is either acute or chronic 

inflammation. Acute inflammation may be an initial 

response of the body to harmful stimuli. In chronic 

inflammation, the inflammatory response is out of 

proportion resulting in damage to the body. 

Cyclooxygenase (COX) is the key enzymes in the 

synthesis of prostaglandins, prostacyclin and 

thromboxane which are involved in inflammation, 

pain and platelet aggregation4 Steroidal and non-

steroidal anti-inflammatory drugs (SAIDs and 

NASIDs, respectively) are currently the most widely 

used drugs in the treatment of acute inflammatory 

disorders, despite their renal and gastric negative 

secondary effects 5. 

RA is defined as chronic syndrome 

characterized by symmetric inflammation of 

peripheral joints, with or without generalized 

manifestation6. The cause of RA seems to be 

interplay among multiple factors (e.g.: genetic 

susceptibility, environmental influences. Etc). 

Arthritis is most common in persons older than 15 

years of age, individuals who are overweight or 

inactive. The prevalence rate is higher in women 
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(25.4%) than in men (17.6%), and in the elderly 

(50.0% of those ≥ 65 years of age versus 29.3% of 

those between 45 and 65 years of age)7. 

 

TYPES OF INFLAMMATION: 

1) Acute Inflammation. 

2) Chronic Inflammation. 

1) Acute inflammation: Acute inflammation is 

of short duration and its duration is from minutes to 

few days. The main characteristics are: 

a) Exudation of fluids. 

b) Plasma protein (edema). 

c) Emigration of leukocytes specially 

neutrophils. 

There are five key signs trusted Source of acute 

inflammation: 

1.Pain 2.Redness 

3. Loss of function 

4. Swelling. 

5. Heat. 

Some factors and infections that can lead to acute 

inflammation include: 

• Acute bronchitis, appendicitis, and other 

illnesses ending in “-itis.” 

• A sore throat from a cold or flu. 

 

2) Chronic inflammation: 

Chronic inflammation is having longer duration then 

acute inflammation. It is associated histologically 

with the presence of lymphocytes, macrophages, 

proliferation of blood vessels, fibrosis, and tissue 

necrosis. 

Inflammation plays a vital role in healing, but 

chronic inflammation may increase the risk of 

various diseases, including some cancers, 

rheumatoid arthritis, atherosclerosis, periodontitis, 

and hay fever. 

 

  
 

Long-term diseases that doctors associate with 

inflammation include: 

• Asthma. 

• Chronic peptic ulcer. 

• Tuberculosis. 

• Rheumatoid arthritis. 

• Periodontitis. 

 

SYMPTOMS OF INFLAMMATION: 

• Redness. 

• Difficulty breathing. 

• Gastro intestinal issues. 

• Swelling (Tumor). 

• Stiffness. 

 

ETIOLOGY: Chronic inflammation can result from 

the following: 

1. Failure of eliminating the agent causing an 

acute inflammation such as infectious organisms 

including Mycobacterium tuberculosis, protozoa, 

fungi, and other parasites that can resist host 

defenses and remain in the tissue for an extended 

period. 

2. Exposure to a low level of a particular 

irritant or foreign material that cannot be eliminated 

by enzymatic breakdown or phagocytosis in the 

body including substances or industrial chemicals 

that can be inhaled over a long period, for example, 

silica dust. 

3. An autoimmune disorder in which the 

immune system recognizes the normal component 

of the body as a foreign antigen, and attacks healthy 

tissue giving rise to diseases such as rheumatoid 

arthritis (RA), systemic lupus erythematosus (SLE). 
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4. A defect in the cells responsible for 

mediating inflammation leading to persistent or 

recurrent inflammation, such as auto-inflammatory 

disorders (Familial Mediterranean Fever). 

5. Recurrent episodes of acute inflammation. 

However, in some cases, chronic inflammation is an 

independent response and not a sequel to acute 

inflammation for example diseases such as 

tuberculosis and rheumatoid arthritis. 

6. Inflammatory and biochemical inducers are 

causing oxidative stress and mitochondrial 

dysfunction such as increased production of free 

radical molecules, advanced glycation end products 

(AGEs), uric acid (urate) crystals, oxidized 

lipoproteins, homocysteine, and others. 

 

PATHWAYS OF INFLAMMATION: 

Step 1: 

Pathogen attack: The process begins with the 

pathogen attack, which is represented by a G-

protein. This suggests that the pathogen likely a 

micro-organism that interacts with the host G-

protein coupled receptors. 

Step 2: 

Attachment to chemokine receptor: The pathogen 

attaches to a chemokine receptor on the surface of 

host cells. Chemokine receptors are a family of G-

Protein coupled receptors that play a crucial role in 

the recruitment of immune cells to sites of 

inflammation. 

Step 3: 

Stimulation of Receptors: The attachment of the 

pathogen to the chemokine receptor stimulates the 

receptor, triggering a signalling cascade that 

activates downstream pathways. 

Step 4: 

Activation of Inflammatory Cytokines The 

stimulation of the receptor leads to the activation of 

inflammatory cytokines, including IL-1, IL-6, TNF, 

and chemokine. These cytokines are pro-

inflammatory molecules that promote the 

recruitment of immune cells to the site of 

inflammation. 

Step 5: 

Change in Vascular Endothelial Permissibility: The 

activation of inflammatory cytokines leads to a 

change in vascular endothelial permissibility, 

allowing immune cells to migrate out of the 

bloodstream and into the affected tissue. 

Step 6: 

Release of Antibodies and Neutrophils: The 

inflammatory response is characterized by the 

release of antibodies and neutrophils, which are 

immune cells that play a key role in fighting 

infections. 

Step 7: 

Increase in Coagulation Factor and C - reactive 

protein: The inflammatory response also leads to an 

increase in coagulation factor and C reactive 

protein, which are markers of inflammation. 

Step 8: 

Effects on the Central Nervous System (CNS): The 

inflammatory response has effects on the CNS, 

including the invocation of brain cells and the 

smooth secretion of prostaglandins. Prostaglandins 

are lipid molecules that play a role in pain 

modulation and fever regulation. 

Step 9: 

Response as Pain, Redness, and Fever: The final 

outcome of the inflammatory response is the 

manifestation of symptoms such as pain, redness, 

and fever. 

 

DIAGNOSIS: 

• Clinical Evaluation: 

1. Medical history: A thorough medical history 

is taken to identify symptoms, underlying 

conditions, and potential causes of 

inflammation. 

2. Physical examination: A physical 

examination is performed to assess signs of 

inflammation, such as redness, swelling, 

warmth, and tenderness. 

 

PREVENTION AND CONTROL: 

• Lifestyle Modifications: 

1. Regular exercise: Exercise can help reduce 

inflammation and improve overall health. 

2. Stress management 

3. Adequate sleep 

4. Not smoking. 

• Dietary Changes: 

1. Anti-inflammatory diet: Eating an anti-

inflammatory diet rich in fruits, vegetables, 

whole grains, and omega-3 fatty acids can 

help reduce inflammation. 

2. Avoiding pro-inflammatory foods. 

TREATEMENT FOR INFLAMMATION: 

• Non-Steroidal anti-inflammatory drugs. 

• Pain relief drugs and biologics. 

• Corticosteroids. 

• Salicylates: Aspirin. 

• Para amino phenol derivatives. 

 

INTRODUCTION OF PLANTS: 

1. AZADIRACTA INDICA(NEEM): 

• Azadiracta indica, commonly known as 

Neem, belongs to Family Meliaceae, is one 
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of the most versatile medicinal plants that 

has gained worldwide importance due to 

medicinal and insecticide properties. 

• An active compound extracted from the 

Azadirachta indica tree whose antiviral, 

antifungal, antibacterial and insecticidal 

properties have been known for several 

years8 

 

BIOLOGICAL SOURCE: 

Neem consists of the fresh or dried leaves and 

seed oil of Azadirachta indica J. Juss (Melia Indica 

or M. Azadiracta Linn). 

 

GEOGRAPHICAL SOURCE: 

It is found in India, Pakistan, Sri Lanka, Malaya, 

Indonesia, Japan, Tropical region of Australia and 

Africa. In India, it is found in Uttar Pradesh, 

Maharashtra, Tamil Nadu, Rajasthan, and M.P. 

 

MORPHOLOGY CHARACTERISTICS: 

Morphology Neem is a medium-sized tree, reaching 

15 to 30 m in height, with a large rounded crown up 

to 10-20 m in diameter. It is mainly evergreen but 

sometimes shed its leaves during the dry season. 

LEAVES: They are alternate, exstipulate,1-1.5cm 

long COLOUR: Dark green 

SHAPE: Lanceonate ODOUR: Typical TASTE: 

Bitter. 

 

 

MACROSCOPICAL CHARACTERISTICS 

1 Leaves : 

.i. Colour: Green (Young and unripe); Yellow to 

brown (Mature and ripe). 

ii. Very scanty pulp and hard bony endocarp. Iiii 

Shape: Ovoid, bluntly pointed, smooth drupe 

2. Seed Oil: 

.i Colour: Yellow to brown. 

.ii Taste: Bitter. 

.iii Odour: Garlic. 

3. Fruit: 

i. Shape: Ovoid, bluntly pointed, smooth 

drupe. 

ii. Colour: Green (Young and unripe); Yellow 

to brown (Mature and ripe). 

 

ACTIVE CONSTITUENTS: 

I Nimbin, 6- desacetylnimbinene. 

ii. Nimbinene, Nimbandiol, nimbolide. 

.iii Gedunin. 

iv. Azadirachtin. 

v. Fatty acid: - Myristic acid, palmitic acid, stearic 

acid, 

 

PHARMACOLOGICAL PROPERTIES: 

• Antipyretic properties. 

• Anti allergic properties. 

• Neuroprotective. 

• Anthelmintic properties. 

• Anti-cancer properties. 

 

 
 

CURCUMIN LONGA(TURMERIC): 

• Turmeric is the rhizome or underground 

stem of ginger like plant. 

• The plant is an herbaceous perrineal, 60-90 

cm high with a short stem tuft. 

In ayurvedic, it was prescribed for the treatment of 

many medical problems ranging from constipation 

to skin diseases. It was used as digestive aid and 

treatment for fever, inflammation, wounds, 

infections, dysentery, arthritis, injuries, trauma, 

jaundice and other liver problems. 

 

BILOGICAL SOURCE: 

Turmeric obtained from the Dried rhizome of 

Curcuma longa linn. (Curcuma domestic valeton) 

belonging to the natural order Zingiberaceae. 

 

GEOGRAPHICAL SOURCE: 
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It is commonly found in Cambodia, China, India, 

Nepal, Indonesia, Madagascar, Malaysia, 

Philippines and Vietnam. 

 

MORPHOLOGY CHARACTERISTICS: 

Leaf morphology was particularly shown in the 

presence or absence of purplish red color along the 

main vein of the leaf Most of the accessions had a 

green leaf colour with purplish red color along the 

main vein. Only Cuze 9 and Cuze 10 had a slight 

purplish red leaf. All the white turmeric accessions 

showed a white crown flower with a thin red stripe 

edge, lanceolate leaf with acuminate tip and base, 

and green leaf vein. 

 

MICROSCOPICAL CHARACTERISTICS: 

The transverse section of turmeric rhizomes shows 

the outmost 4 to 6 layers of brick shaped 

parenchymatous cork, followed by cork cabin. The 

cortex onsets of thin-walled rounded 

parenchymatous cells containing scattered vascular 

bundies. Oleo-resin cells with brownish vascular 

bundles are present in cortex and are collateral. 

Vascular bundles in pith region are scattered 

forming discontinuous ring under endodermis. 

Endodermis is well marked and starch grains (5 to 

15 in diameter) are abundant 9, 10. 

 

  
 

ACTIVE CONSTITUENTS: 

The main constituent groups are poly 

phenoliccurcuminoids which include: curcumin 

(diferuloylmethan), demethoxycurcumin, 

bisdemethoxycurcumin, and cyclocurcumin. 

Curcumin (3–4%) is responsible for the yellow 

colour, and comprises curcumin I (94%), curcumin 

II (6%) and curcumin III (0.3%). 

 

PHARMACOLOGICAL PROPERTIES: 

• Analgesic activity. 

• Anti diabetic activity. 

• Anti fertility activity. 

• Anti cancer activity. 

• Anti bacterial activity. 

 

DRUG PROFILE (STANDERD DRUG):- 

ASPIRIN GENERIC NAME: 

Acetylsalicylic acid Commonly known or available 

as Aspirin IUPAC NAME: 2 Acetoxybenzoic acid 

MECHANISM OF ACTION: 

Acetylsalicylic acid (ASA) blocks prostaglandin 

synthesis. It is non-selective for COX-1 and COX-2 

enzymes 11,12,13. Inhibition of COX-1 results in the 

inhibition of platelet aggregation for about 7-10 

days (average platelet lifespan). The acetyl group of 

acetylsalicylic acid binds with a serine residue of the 

cyclooxygenase-1 (COX-1) enzyme, leading to 

irreversible inhibition. This prevents the production 

of pain-causing prostaglandins. This process also 

stops the conversion of arachidonic acid to 

thromboxane A2 (TXA2), which is a potent inducer 

of platelet aggregation. Platelet aggregation can 

result in clots and harmful venous and arterial 

thromboembolism, leading to conditions such as 

pulmonary embolism and stroke. It is important to 

note that there is 60% homology between the protein 

structures of COX-1 and COX-2. 

 

PHARMACOKINETIC PARAMETERS: 

ABSORPTION: Absorption is generally rapid and 

complete following oral administration but 

absorption may be variable depending on the route, 

dosage form, and other factors. 

DISTRIBUTION: This drug is distributed to body 

tissues shortly after administration. 50% to 90% of a 

normal therapeutic concentration salicylate 

METABOLISM: Salicylate is mainly metabolized 

in the liver, although other tissues may also be 

involved in this process. 
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ROUTE OF EXCRETION: Excretion of 

salicylates occurs mainly through the kidney, by the 

processes of glomerular filtration and tubular 

excretion, in the form of free salicylic acid, 

salicyluric acid, and, additionally, phenolic and acyl 

glucuronides. 

 

ADVERSE EFFECTS: 

• Hypersensitivity reactions 

• Headachae and dizziness 

• Bronchospasm 

• Central nervous system (CNS) alteration 

 

USES: 

• Aspirin has many uses, including relieving pain 

and swelling, managing various conditions, and 

reducing the risk of cardiovascular events in 

people with a high risk 

• Aspirin is also used to treate migraines. 

• Aspirin significantly reduces the risk of heart 

attacks and stroke. DOSAGE OF ASPIRIN: 

Children 12 years and older: 

• 325-650 mg orally/rectally once every 4-6 hours 

as needed 

 

II. MATERIALS AND METHODS 
 

1. Collection and authentication of drugs: 

Neem leaves : The leaves of Azadiracta indica 

were collected in muradi village. 

Turmeric(Rhizome): The Rhizome of Curcumin 

longa were collected from local vendor. 

 

2. Materials to be used: 

1. Chloroform 2. Methanol 3. Phosphate buffer 4. 

Alsever solution 5. Isosaline 

 

3. Equipement to be used: 

1. Optical densitometer 2. Hot air oven 3. Water 

bath. 

 

  
 

4. Extraction crude drugs by using 

maceration process: 

1. Neem(leaves): 

• Methanol Extraction 

• Chloroform extraction 

The leaves of the plant were washed with distilled 

water, dried at room temperature in the laboratory 

for 3 weeks to obtain consistent weight and were 

powdered using mechanical grinder. About 200 g of 

the crushed leaves were extracted by maceration 

using pure chloroform for 7 days with frequent 

agitation. 

The extracts were filtered using Buckner Funnel 

and Whatmann No. 1 filter paper. Each filtrate was 

concentrated to dryness under reduced pressure by 

Rotary vacuum evaporator below 40°C. Extract 

was stored at 4°C in air tight container with proper 

labeling. 

 

2. Turmeric (Rhizome): 

• Methanol Extraction 

• Chloroform Extraction 

100g of the air dried powdered Curcuma longa 

rhizome was weighed by using weighing balance 

and dispensed in 500ml of chloroform. The mixture 

was left at room temperature for 7 days for 

maceration, with daily intermittent shaking. After 7 

days, the solution was filtered using Mushin cloth 

and the filtrates evaporated to dryness using a 

rotary evaporator at 40°C. They were stored at 

20°C until use. 

 

 

 

 

 

 

 



 
 

  
International Journal of Pharmaceutical research and Applications 

Volume 10, Issue 6, Nov-Dec 2025, pp:1477-1486 www.ijprajournal.com ISSN: 2456-4494 

                                      

 

 

 

DOI: 10.35629/4494-100614771486   | Impact Factor value 7.429   ISO 9001: 2008 Certified Journal Page 1483 

Pytochemical Screening of extracted drugs: 

 
 

5. In-vitro anti-inflammatory activity the 

human red blood cell (HRBC) membrane 

stabilization method: 

• The blood was collected from healthy 

human volunteer who had not taken any NSAIDS for 

2 weeks prior to the experiment and mixed with 

equal volume of Alsever solution(2% dextrose, 0.8% 

sodium citrate, 0.5% citric acid and 0.42% NaCl) 

and centrifuged at 3,000 rpm. 

 

• The packed cells were washed with isosaline 

and a 10% suspension was made. Various 

concentrations of extracts were prepared using 

distilled water and to each concentration 1 ml of 

phosphate buffer, 2 ml hyposaline and 0.5 ml of 

HRBC suspension were added. 

• It was incubated at 370C for 30 min and 

centrifuged at 3,000 rpm for 20 min. and the 

hemoglobin content of the supernatant solution was 

estimated spectrophotometrically at 560 nm. Aspirin 

(100 and 200 g/ml) was used as reference standard 

and a control was prepared by omitting the 

extracts14. 

 

 

 

Optical density of drug treated sample 

% protection= 100 - Optical density of control x 100 
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III. RESULT: 
 

 
 

The results were reported in above table, 

the chloroform and methanolic extracts of neem 

leaves and turmeric rhizome studied for in vitro 

anti-inflammatory activity by membrane 

stabilization method. Extracts were concentration 

dependent with increasing in the concentration the 

activity also shows the significant increase in the 

activity. Among both extracts chloroform extracts of 

turmeric at concentration of 400 µg/ml shows 32.7% 

protection of HRBC Hypotonic solution. All the 

results were compared with standard Aspirin which 

showed 38.7% protection. 
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IV. DISCUSSION: 
The present study aimed to comparative 

evaluation of in vitro anti-inflammatory activity of 

different extracts of neem leaves and turmeric 

rhizome by using membrane stabilization method. In 

inflammatory condition decreased membrane 

stabilization of erythrocytes confirmed by previous 

research journal. 

An inflammatory condition of the skin 

characterised by localized pain, swelling and heat 

caused by indigenous flora of skin. The leaf extract 

of neem leaf and turmeric rhizome extract, these 

medicinal drugs were investigated for in vitro anti-

inflammatory activity by human red blood cell 

membrane by membrane stabilization method 

(HRBC). 

Neem extracts exhibited significant anti-

inflammatory effect, which can be linked to the 

presence of nimbidin, nimbolide, and flavonoids 

known for reducing synthesis of inflammatory 

mediators such as prostaglandins and leukotrienes. 

Turmeric extract is a well-known poly phenolic 

compound with strong inflammatory actions due to 

curcuminoids, steroids triterpenoids and polyphenols 

it inhibits inflammatory mediators such a 

prostaglandins and Leukotrienes and stabilized cell 

membrane effectively. 

We selected aspirin as a standard drug 

because aspirin irreversibly inhibits 

cyclooxygenase-1 and modifies the enzymatic 

activity of cyclooxygenase-2. 

 

V. CONCLUSION: 
Finally, we conclude that the comparison of neem 

leaves and turmeric rhizome in the present study 

reveals that turmeric chloroform extract at 

concentration of 400µg/ml shows a greater zone of 

inhibition and it exhibiting the highest membrane 

stabilization method. 

However, to establish its therapeutic value, further 

research is recommended, including: 

• Toxicity and safety assessment. 

• Isolation and characterization of active 

constituents. 

• In vivo Animal models. 

This study provides promising foundation for the 

development for anti-inflammatory formulations 

and contributes to growing evidence supporting the 

medicinal significance of Azadiracta indica and 

curcuma longa. 
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