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ABSTRACT 

Inflammation is a response to infections, injury, stress or trauma. Several medicinal plants were reported to be useful 

in the management of inflammation in traditional medicine. This study was aimed at investigating the effect of aqueous 

extract of Azadirachta indica on two models of acute inflammation; Histamine-induced inflammation and fresh egg 

albumin-induced inflammation in rats. Five (5) groups of rats containing five (5) animals per group were used for the 

study. Rats in group 1 were administered 1 mL/kg normal saline intraperitoneally that served as control for comparison 

with the test group. Groups 2, 3 and 4 rats were administered with aqueous extract of Azadirachta indica at a dose of 

500, 1000 and 1500 mg/kg respectively while group 5 was administered diclofenac 20 mg/kg all of which were easily 

administered via intraperitoneal route. In the egg-albumin induced inflammation study, five (5) groups of five (5) rats 

each were administered different doses of drugs. Group 1 received 1 mL/kg normal saline, while groups 2-4 were 

given 20, 40 and 60 mg/kg of extract respectively. The fifth group received 20 mg/kg diclofenac. All drugs for this 

study were administered intraperitoneally. Data was analyzed using one-way analysis of variance ANOVA and 

presented as Mean ± Standard Deviation. The median lethal dose (LD50) was found to be greater than 5000 mg/kg. 

The histamine-induced rat paw edema significantly decreased at 3 hours in groups 3-4 given 20, 40 and 60 mg/kg of 

extract p < 0.01, p < 0.001, p < 0.001) respectively compared to normal saline control group. Both the aqueous extract 

of Azadirachta indica at 20, 40 and 60 mg/kg and diclofenac at 20 mg/kg were not able to significantly alter rat paw 

size. Therefore, we conclude that aqueous extract of Azadirachta indica produce dose dependent anti-inflammatory 

effect in histamine-induced paw edema model of Wistar rats. 
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INTRODUCTION 

Inflammation is part of the body's defense mechanism. 

It is the process by which the immune system recognizes 

and removes harmful and foreign stimuli and begins the 

healing process [1]. “Inflammation, a basic way in 

which the body reacts to infections, irritation or other 

injury, the key feature being redness, warmth, swelling 

and pain. Inflammation is now recognized as a type of 

nonspecific immune response.” [2]. Despite available 

information about the signaling pathways that link 

energy accumulation [adiposity] to chronic 

inflammation, little is known about the real biological 

significance of inflammation [3].  

Given that inflammation is a response triggered 

by damage to living tissues, the response is a defense 

mechanism that evolved in higher organisms to protect 

them from infections and injury. Its purpose is to 

localize and eliminate the injurious agent and to remove 

damaged tissue components so that the body can begin 

to heal. The response consists of changes in blood flow, 

an increase in permeability of blood vessels, and the 

migration of fluid, proteins, and white blood 

cells (leukocytes) from the circulation to the site of 

tissue damage. An inflammatory response that lasts only 

a few days is called acute inflammation, while a 

response of longer duration is referred to as chronic 

inflammation [3]. 

Inflammation is an imperative and fundamental 

response of the immune system against any harmful 

stimuli, microbial invasion, infected cells, toxic 

substances and injury, and acts by removal of injurious 

stimulus thereby initiating the healing process. 

Basically, it is the defense system of the body. When 

inflammation goes significant, it develops serious 

complications including neurodegenerative disorders, 

autoimmune diseases, neoplastic diseases, and cardiac 

complications. Initially, inflammation commences as an 

acute condition and if failed to regulate the pro-

inflammatory stimulus for prolonged period, it gets 

transformed into chronic form. Acute inflammation is 

regulated and chronic inflammation is deregulated form. 

But it’s a challenge to differentiate between acute and 

chronic inflammation based on the molecular 
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pharmacological basis, [4]. As a fundamental biological 

process which was regarded as the most frequent sign of 

disease, inflammation is an expression of the body’s 

local and protective response against microbial invasion, 

entrance of antigen and damage of its cells and tissues. 

Successful and controlled inflammatory response is a 

useful process, which leads to the clearance of injurious 

stimuli and restore normal physiology. Resolution of 

inflammation and diffusion of inflammatory stimulus is 

controlled by a number of soluble mediators [5]. 

Although acute inflammation is 

usually beneficial, it often causes unpleasant sensations, 

such as the pain of a sore throat or the itching of 

an insect bite. Discomfort is usually temporary and 

disappears when the inflammatory response has done its 

job. But in some instances, inflammation can cause 

harm. Tissue destruction can occur when the regulatory 

mechanisms of the inflammatory response are defective 

or the ability to clear damaged tissue and foreign 

substances is impaired. In other cases, an inappropriate 

immune response may give rise to a prolonged and 

damaging inflammatory response. Examples 

include allergic, or hypersensitivity reactions, in which 

an environmental agent such as pollen, which normally 

poses no threat to the 

individual, stimulates inflammation, and autoimmune 

reactions, in which chronic inflammation is triggered by 

the body’s immune response against its own tissues [6]. 

The responses may be frightful in Rheumatoid 

Arthritis, Crohn’s disease, inflammatory bowel disease 

and metabolic disorders. Recently, management of 

Arthritis was a major challenge for the clinicians, the 

reason being delayed recognition, lack of knowledge 

about the physiological and molecular aspects arthritis. 

There are a limited number of drugs available. For 

example, Nonsteroidal anti-inflammatory drugs 

(NSAIDs), which gives symptomatic relief from pain 

and inflammation but also show some side-effects, and 

lack propensity for targeted therapy. In the past few 

years, advances of new drugs like Interleukin (IL-6) 

inhibitor, JAK inhibitor, anti TNF and currently 

available disease modifying anti rheumatic drugs 

(DMARDs) have provided relief in this context. 

Molecular Pharmacological understanding and efforts 

towards the signal transduction pathways of anti-

inflammatory targets and their expression pattern is the 

major pathway to have an insight which serves as a tool 

for designing oral drug therapy pertaining to the 

enhancement of clinical use of natural and synthetic 

medicines [7]. 

The factors that can stimulate inflammation 

include microorganisms, physical agents, chemicals, 

inappropriate immunological responses, and tissue 

death. Infectious agents such as viruses and bacteria are 

some of the most common stimuli of inflammation. 

Viruses give rise to inflammation by entering and 

destroying cells of the body; bacteria release substances 

called endotoxins that can initiate inflammation. 

Physical trauma, burns, radiation, injury, 

and frostbite can damage tissues and also bring about 

inflammation, as can corrosive chemicals such as acids, 

alkalis, and oxidizing agents. As mentioned above, 

malfunctioning immunological responses can incite an 

inappropriate and damaging inflammatory response. 

Inflammation can also result when tissues die from a 

lack of oxygen or nutrients, a situation that often is 

caused by loss of blood flow to the area. [5, 7]. 

The four cardinal signs of inflammation: 

redness (Latin rubor), heat (calor), swelling (tumor), 

and pain (dolor) were described in the 1st 

century AD by the Roman medical writer Aulus 

Cornelius Celsus. Redness is caused by the dilation of 

small blood vessels in the area of injury. A heat result 

from increased blood flow through the area and is 

experienced only in peripheral parts of the body such as 

the skin. Fever is brought about by chemical mediators 

of inflammation and contributes to the rise in 

temperature at the injury. Swelling, called edema, is 

caused primarily by the accumulation of fluid outside 

the blood vessels. The pain associated with 

inflammation results in part from the distortion of 

tissues caused by edema, and it also is induced by certain 

chemical mediators of inflammation, such as 

bradykinin, serotonin, and the prostaglandins [1].  

According to the National Institute of 

Environmental Sciences, inflammation and pain are 

associated to virtually all diseases which are caused by 

infections or injury – they are the body’s mechanism for 

healing. Such diseases include autoimmune diseases like 

rheumatoid arthritis, cardiovascular diseases such as 

high blood pressure and heart diseases. Gastrointestinal 

disorders for instance inflammatory bowel disease, 

ulcerative colitis or Crohn’s disease. Others are lung 

diseases like chronic obstructive pulmonary diseases 

(COPD), type 2 diabetes, and cancer. The anti-

inflammatory activity of Azadirachta indica has been 

earlier reported by Alzohairy and other workers [8]. The 

aim of this study was to evaluate the anti-inflammatory 

effect of the aqueous stem bark extract of Azadirachta 

indica in Wister rats. 

MATERIALS  

Drugs and chemicals 

The following drugs/chemicals were obtained and used 

for the studies:  

Fresh egg albumin, Histamine – analytical grade, BDH 

Poole, Diclofenac potassium 75 mg (Jawa 

Pharmaceutical); Batch number 201108; NAFDAC 

numberA4-8761; Expiry date 11/2023. 
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Animals 

Thirty-seven (37) adult Wister of both sexes weighing 

20-35 g were obtained from Animal House Facility, 

University of Jos, Jos-Nigeria. The animals were 

maintained on standard diet and water ad libitum. They 

were housed in propylene cages at room temperature 

throughout the period of the study. All animals 

exhibiting ill-health were excluded from the study. 

 

Plant materials 

Stem bark extract of Azadirachta indica were collected 

from Zambuk town of Yamaltu/Deba LGA Gombe State 

in the month of November, 2022. The plant material was 

deposited at Herbarium unit of the Department of 

Biological Sciences, Faculty of Science, Gombe State 

University for identification. 

METHODS 

Preparation of plant material 

The dried plant materials were reduced into powdered 

form and 2.7 kg of the powder macerated in 1 L of 

distilled water at ambient temperature for a period of 

seven (7) days with intermittent agitation. The extract 

was then filtered with the aid of Whatsman No. 1 filter 

paper.  The filtrate was then evaporated to dryness to a 

dark brown residue which was referred to as crude 

aqueous stem bark extract of Azadirachta indica and 

kept in a desiccator until required for use.  

 

Drug preparations and administration 

Acute toxicity study: Stock concentrations of 100 

mg/mL was prepared, from which serial dilutions were 

made to obtain concentrations of aqueous stem bark 

extract of Azadirachta indica at 10 mg/mL and 1 mg/mL 

for oral administration to groups 1, 2 and 3 of phase I 

respectively. Similarly, for phase II stock concentrations 

of 500 mg/mL, was diluted serially to 160 mg/mL, 290 

mg/mL, in distilled water which were given orally to 

groups I-III mice respectively. 

Anti-inflammatory study: A stock concentration of 200 

mg/mL of the extract was prepared and serial dilutions 

were done to achieve working concentrations of 50 

mg/mL, 100 mg/mL and 150 mg/mL, for graded dosing 

to groups 2-4 mice in the histamine-induced anti-

inflammatory study. However, 10 mg/mL, stock of 

Azadirachta indica was prepared for fresh egg albumin-

induced inflammatory study. Working concentrations 

were 2, 4, and 6 mg/mL, respectively. The route of 

administration for this model was intraperitoneal. 

Standard drugs: The standard drug used in both models 

of inflammation was 75 mg Diclofenac potassium 

manufactured by Jawa Pharmaceuticals Limited. A 

stock of 1 mg/mL was prepared and a working 

concentration of 0.2 mg/mL was administered orally to 

each mouse according to body weight 

 

Acute toxicity study 

Lorke’s [9] method was used for the determination of 

oral median lethal dose (LD50) of aqueous stem bark 

extract of A. Indica in mice. Thirteen (13) Wister rats 

were used in the study. The test involved two stages.  In 

the first Phase, nine (9) rats were divided into three (3) 

groups of three (3) rats each and were administered with 

aqueous stem bark extract of Azadirachta indica at 

doses of 10 mg/kg, 100 mg/kg and 1000 mg/kg body 

weight orally respectively. The rats were monitored for 

signs and symptoms of toxicity such as sniffing, 

restlessness, hyperactivity, leaking of paws, defecation, 

stretching and protrusion of the eye balls for the first 4 h 

and for mortality after 24 hours. In the second Phase, 

three (3) fresh rats were divided into three (3) groups of 

one (1) rat each and were administered with extract at 

doses of x1, x2, and x3 mg/kg respectively, based on 

result of the first phase. The rats were also observed for 

signs and symptoms of toxicity for the first 4 hour and 

death over a period of 24 hour. The LD50 value was 

calculated as geometric mean of the lowest lethal dose 

and highest non-lethal dose for which the animal 

survived. LD50 was calculated as thus; 

LD50 =√ (D0 x D100)  

D0 = highest dose that did not produce mortality 

D100 = lowest dose that produced mortality [10]. 

 

Anti-inflammatory study  

Histamine-induced inflammation model [11]: The 

following procedure was adopted: All rats were weighed 

and their paw sizes measured and recorded (baseline 

data). They were grouped and administered the 

following according to body weight: Normal saline 1 

mL/kg to group 1 rats. Extract at graded doses of 500 

mg/kg, 1000 mg/kg, 1500 mg/kg to groups 2-4 rats 

respectively and Diclofenac 20 mg/kg to group 5 rats.  

After 1 hour, 1% histamine i.e. 0.1 mL was administered 

to all groups of rats. The paw sizes were measured at 0 

hr before histamine was administered, then observe and 

measure paw size at 1, 2, 3 and 4 hours respectively.  

 

Egg albumin-induced inflammation model in rats: 

The method of Barung [12] was adopted in which fresh 

egg albumin was extracted from locally purchased egg. 

The mice were grouped into five (5) groups. Group 1 

received 1 mL/kg normal saline. The extract was 

administered at graded doses of 1000 mg/kg, 1500 

mg/kg and 5000 mg/kg to groups 2-4 rats respectively. 

Diclofenac 20 mg/kg was administered to group five (5) 

rats. Following administration of the extract, after 30 

minutes, paw oedema was induced by administration 

injection of 1 mL fresh egg albumin via the hind paw. 

Paw sizes were measured at 0, 1, 2, 3 and 4 hours 

respectively using venire caliper.  
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Statistical analysis 

Data obtained were expressed as mean ± standard 

deviation (SD). Levels of statistical significance 

between groups were analyzed using statistical 

computer software - One Way Analysis of Variance 

calculator for Social Science. P values < 0’05  

 

RESULTS 

Percentage yield of aqueous extract of Azadirachta 

indica 

The maceration of 2.7 kg stem bark extract of 

Azadirachta indica resulted in an oily dark brown 

colored extract residue weighing 16.67 g which is 

equivalent to 0.62% w/w yield. 

 

 

Median lethal dose (LD50) of aqueous stem bark 

extract of Azadirachta indica 

The oral median lethal dose (LD50) of the aqueous 

extract of Azadirachta indica in Wistar rats was found 

to be > 5000 mg/kg hence classified as practically non-

toxic. 

 

Histamine-induced inflammation model in rats 

The result indicated a statistically significant decrease (p 

< 0.01, p < 0.001) of paw size at 3 hours after 

administration of 500 and 1000 mg/kg aqueous extract 

of Azadirachta indica compared to normal saline group. 

The effect of the extract at 1000 mg/kg was similar to 

that of standard group given 20 mg/kg Diclofenac 

 

Fresh egg albumin-induced model of inflammation 

in rats 

The result indicated that both the extract at graded doses 

of 20, 40 and 60 mg/kg were not capable of producing 

significant change (p < 0.01) in paw size from 0 through 

4 hours after induction of inflammation with 0.1% fresh 

egg albumin.  

 

DISCUSSION 

The plant Azadiracta indica (Neem) was known to have 

brought ‘’good health’’ to those who administer them 

[13, 14]. Therefore, it is a relevant material for screening 

of anti-inflammatory activity. Considering safety, our 

result of the acute toxicity study with the aqueous stem 

bark extract of Azadirachta indica indicated that the 

median lethal dose (LD50) was practically non-toxic for 

oral administration in rats. In a similar study with the 

aqueous leaf extract of Azadirachta indica given 

intraperitoneally, the LD50 was 4800 mg/kg [15]. Thus, 

aqueous stem bark and leaf of Azadirachta indica may 

be safe for research and medicinal use. The aqueous 

extract of Azadirachta indica significantly and dose-

dependently decreased the paw size of rats after 

histamine-induced paw edema. Histamine is not the only 

mediator of acute inflammation and immediate 

hypersensitivity responses. It is as well involved in 

chronic inflammation and other events in immune 

responses. Histamine stimulates macrophages, dendritic 

cells, T lymphocytes, B lymphocytes and endothelial 

cells. It regulates antigen-specific Th1 and Th2 cells, 

and related antibody isotype responses [16]. By 

inhibition of cyclooxygenase peripherally, the extract 

might have stopped the production of proinflammatory 

substances prostaglandins, thromboxanes and 

leukotriene. Alternatively, the aqueous stem bark extract 

of Azadirachta indica may act centrally by inhibiting 

pain nociception similar to opioid analgesics such as 

morphine or could have a histamine antagonist action. 

Egg albumin is an inducer of acute inflammation and has  

 

the following constituents: ovalbumin (54%), 

ovotransferrin (12%), ovomucoid (11%), ovomucin 

(3.5%), and lysozyme (3.5%) [17]. These proteins are 

the major allergens constituents of egg white of albumin 

which triggers inflammation. Anurachalam [18] and 

other workers [19] used fresh egg white to induce rat 

paw inflammation. In addition, maximum anti-

inflammatory effect was seen at 3 hours after challenge 

with fresh egg albumin in rats [20] administered 

polyherbal formula. In our study, we observed that the 

aqueous extract of Azadirachta indica had no effect on 

fresh egg albumin-induced paw edema. It implies that 

the aqueous extract of Azadirachta indica have no effect 

on fresh egg albumin-induced inflammation in rats. 

However, it significantly reduced histamine-induced 

paw size at doses of 500 and 1000 mg/kg in rats at 3 

hours of challenge. 

REFERENCES 

1. MICHELS, D.A., SILVA, D., LANGER, H. & 

GRAF, T. (2019). Inflammatory and molecular 

pathways in heart failure-ischemia, HFpEF and 

transthyretin cardiac 

amyloidosis. International Journal of 

Molecular Science, 10-20(9): 2322. 

2. RYAN, G.B. & MAJNO, G. (1977). Acute 

inflammation. A review. American Journal of 

Pathology, 86: 183-276. 

3. YE, J. & KELLER, J.N.  (2010). Regulation of 

energy metabolism by inflammation: a 

feedback response in obesity and calorie 

restriction. Aging (Albany NY), 2: 361-8. 

4. CHEN, L., DENG, H., CUI, H., FANG, J., ZUO, Z. 

& DENG, J. (2018). Inflammatory responses 



Mahdi and Gaius, (2024); Anti-inflammatory effects of aqueous extract of Azadirachta indica A. Juss (Meliceae) 

Nigerian Journal of Scientific Research, 23(2): 2024; journal.abu.edu.ng; https://njsrabuzaria.com.ng                            452 

 

and inflammation-associated diseases in 

organs. Oncotarget. 9(6): 7204–7218. 

doi: 10.18632/oncotarget.23208.  

5. SHUMMAILA, T., BIN, L., BIN, L.M., IQBAL, C. 

& WEI, W. (2019). Molecular pharmacology 

of inflammation: Medicinal plants as anti-

inflammatory agents. Pharmacological 

Research, 139: 126-140. 

6. ALEXIS, L., CORINNE, S., PHILIPPE, A., 

WASSIM, R., NATHALIE, H. & LEE, A.A. 

(2023). Primary progenitor tenocytes: 

cytotherapeutics and cell-free derivatives. 

Encyclopedia, 3(1): 340-361.  

7. SHARMA, V., TIWARI, R.K., SHUKLA, S.S. & 

PANDEY, R.K. (2020). Current and future 

molecular mechanism in inflammation and 

arthritis. Journal of Pharmacopuncture, 23(2): 

54-61. doi: 10.3831/KPI.2020.23.009.  

8. ALZOHAIRY, M.A. (2016). Therapeutics role of 

Azadirachta indica (Neem) and their active 

constituents in diseases prevention and 

treatment. Evidence Based Complementary 

and Alternative Medicine, 2016(1): 7382506. 

9. LORKE, D. (1983). A new approach to practical 

acute toxicity testing. Archives of Toxicology, 

54: 275-287. 

10.  ENEGIDE, C., DAVID, A. & FIDELIS, C.A. 

(2013). A new method for determining acute 

toxicity in animal models. Toxicology 

International, 20(3): 224-226. 

11. CHOUDHURY, A., JHA, D. & RAJESHAKHAR, 

U. (2021). Anti-inflammatory activity of 

methanolic extract of Ficus hispida dried fruit. 

International Journal of Basic and Clinical 

Pharmacology, 10(8): 997. 

12. ELISABETH, N.B., JOVIE, M.D., MELLANI, F.D. 

& DONALD, E.K. (2021). Egg white-induced 

inflammation models: A study of edema profile 

and histological change of rat’s paw. Journal 

of Advanced Pharmaceutical Technology and 

Research, 12(2): 109-112. 

13. OMOBOWALE, T.O., OYAGBEMI, A.A., 

ADEJUMOBI, O.A.., ORHERHE, E.V., 

AMID, A.S., ADEDAPO, A.A. & YAKUBU, 

M.A. (2016). Preconditioning with Azadiracta 

indica ameliorates cardiorenal dysfunction 

through reduction in oxidative stress and 

extracellular signal regulated protein kinase 

signaling. Journal of Ayuveda and Integrative 

Medicine, 7(4): 209-217. 

14. PATEL, S.M., VENKATA, K.C.N., 

BHATTACHARYYA, P., SETHI, G. & 

BISHAYEE, A. (2016). Potential of neem 

(Azadirachta indica L.) for prevention and 

treatment of oncologic diseases. Seminars in 

Cancer Biology, 40-41: 100-115. 

  15. BIU, A.A., YUSUFU, S.D. & RABO, J.S. (2010). 

Acute toxicity study o neem (Azadirachta 

indica Juss) leaf aqueous extract in chicken 

(Gallus gallus domesticus). African Scientist, 

11(4): 241-244. 

16. ARUNALACHALAM, G., SUBRAMANIAN, N., 

PAZHANI, G.P., RAVICHANDRAN, V. 

(2009). Anti-inflammatory activity of 

methanolic extract of Eclipta prostrata L. 

(Astearaceae). African Journal of Pharmacy 

and Pharmacology, 3: 97-100. 

17. ABEYRATHINE, E.D., LEE, H.Y. & AHN, D.U. 

(2013). Egg white proteins and their potential 

use in food processing or as neutraceutical and 

pharmacological agent – a review. Poultry 

Science, 92: 3292-3299. 

18. GRIGORE, A., VULTURESCU, V., NEAGU, G., 

UNGUEANU, P., PANTELI, M. & RASIT, I. 

(2022). Antioxidant and anti-inflammatory 

evaluation of a polyherbal formula. 

Pharmaceuticals, 15(2): 114. 

19. MARTIN, G.J. BRENDEL, R. & BEILER, J.M. 

(1954). Inhibition of egg white edema by 

proteolytic enzymes. Proceedings of the 

Society of Experimental Biology and Medicine, 

86: 636-638. 

20. AKAH, P.A. & NWANBIE, A.I. (1994). Evaluation 

of Nigerian traditional medicines: Plants used 

for rheumatic. Journal of Ethnopharmacology, 

42: 179-182. 

 

 

 

 

 

 

 

 

 

 

 

 



Mahdi and Gaius, (2024); Anti-inflammatory effects of aqueous extract of Azadirachta indica A. Juss (Meliceae) 

Nigerian Journal of Scientific Research, 23(2): 2024; journal.abu.edu.ng; https://njsrabuzaria.com.ng                            453 

 

Table 1: Anti-inflammatory effects of Azadirachta indica in histamine-induced paw edema of Wister rats 

 

 

 

Data are presented as Mean ± Standard deviation and analyzed using one-way ANOVA followed by Turkey HSD post 

hoc test; p values less than 0.01 are considered statistically significant; * = p < 0.01, ** = p < 0.001; AI = Azadirachta 

indica 

 

Table 2: Effects of aqueous extract of Azadirachta indica on egg albumin-induced paw edema of Wister rats 

 

 

 

Group 

 

Treatment 

(mg/kg) 0 hour 1 hour 2 hours 3 hours 4 hours 

1 Normal 

saline 

 

0.24 ± 0.232 

 

0.37 ± 0.189 

 

0.38 ± 0.241 

 

0.40 ± 0.15 

 

0.33 ± 0.241 

2 AI 500 

 

0.24 ± 0.232 

 

0.36 ± 0.232 

 

0.35 ± 0.150 

 

0.30 ± 0.15* 

 

0.27 ± 0.189 

3 AI 1000 

 

0.22 ± 0.189 

 

0.34 ± 0.177 

 

0.37 ± 0.189 

 

0.28 ± 0.241** 

 

0.27 ± 0.189 

4 AI 1500 

 

0.30 ± 1.910 

 

0.36 ± 0.276 

 

0.41 ± 0.276 

 

0.34 ± 0.095 

 

0.28 ± 0.116 

5 Diclofenac 

20 

 

0.22 ± 0.189 

 

0.40 ± 0.000 

 

0.34 ± 0.177 

 

0.28 ± 0.241** 

 

0.284 ± 0.209 

  

p = 0.060066 

 

p = 0.088593 p = 0.093132 p = 0.00122 p = 0.236807 

Group Treatment  Time of Measurement of Paw Size   
 

(mg/kg) 0 hour 1 hour 2 hours 3 hours 4 hours 

NS 1 mL/kg 0.29 ± 0.0361 0.3 ± 0.05 1.32 ± 1.6327 0.29 ± 0.0656 0.32 ± 0.0289 

AI 20 0.26 ± 0.0231 0.25 ± 0.0643 0.36 ± 0.0404 0.29 ± 0.0115 0.28 ± 0.0208 

AI 40 0.17 ± 0.0115 0.29 ± 0.0551 0.3 ± 0.000 0.25 ± 0.0379 0.22 ± 0.0265 

AI 60 0.19 ± 0.0208 0.29 ± 0.0451 0.3 ± 0.0917 0.27 ± 0.0416 0.24 ± 0.0361 

DCF 20 0.17 ± 0.0115 0.3 ± 0.0153 0.34 ± 0.0361 0.28 ± 0.0200 0.25 ± 0.0153 

P Value   0.00016 0.7703 0.40521 0.67979 0.01046 

Data is presented as Mean ± Standard Deviation and analyzed using repeated measure analysis  

of variance; p value less than 0.01 is considered statistically significant; NS = normal  


