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Abstract: Vanillinis known to have antimutagenic, anti-invasive and metastatic suppression potential. 
Antinociceptive property in acetic acid induced visceral pain models, antioxidant and hepato-protective properties 
of in carbon tetrachloride-treated rats have also been demonstrated. Objective of this study is to evaluate the 
effect of vanillin on acute inflammation induced by carrageenan in rats. 
Methods: Rats were assigned to five groups [Control, Asprin and three Vanillin groups,] of six animals each. 
Carrageenan induced paw edema was used to evaluate anti-inflammatory activity. Paw volume was measured using 
digital plethysmo meter (UgoBasile 7141) various intervals following carrageenan challenge. One way ANOVA was 
used for statistical analysis of differences in paw volumes. 
Results: There was significant decrease in the paw volume at 100mg/kg and 200mg/kg doses of vanillin when 
compared to control group.  
Conclusion: Vanillin at a dose of 100mg/kg and 200 mg/kg demonstrated a significant decrease in paw volume, 
suggesting a potential anti-inflammatory activity. 
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INTRODUCTION 
Vanillin is a fine, white to slightly yellow crystal, 

usually needle-like, having a pleasant odor and taste 
suggestive of vanilla1. Vanillin (4-hydroxy-3-methoxy 
benzaldehyde) is one of the primary chemical 
components extracted from the seedpods of Vanilla 

planifolia, a monocotyledonous orchid and is widely 
used in foods, cosmetics, beverages and drugs. It is 
believed that the high level of vanillin intake from 
foods and beverages will have beneficial effects on 
human health2.  

 
Various previous studies on vanillin have 

demonstrated that it has antimutagenic3, anti-invasive 
and metastatic suppression potential by inhibiting 
enzymatic activity of matrix metaloproteinase4, 5. It has 
also shown to have antinociceptive property in acetic 
acid induced visceral pain models, antioxidant, and 
hepato-protective properties in carbon tetrachloride-
treated rats6, 7. Objective of this study is to evaluate the 
effect of vanillin on acute inflammation induced by 
carrageenan in rats. 

 

MATERIALS AND METHODS 
Animals: Healthy adult Wistar albino rats, of either 

sex, weighing 150-200 grams, inbred in animal house of 
a medical college were used for the study. Ratswere 
housed in clean polypropylene cages, with dust free  

 

 
 
rice husk as a bedding material, three rats per cage, 
under controlled laboratory conditions (Temperature: 
25° ± 2°C, humidity (60% ± 10%) and 12 h light/dark cycle). 
The experimental animals were fed with standard 
chow (manufactured by Pranav Agro industries ltd., 
Sangli) and water ad libitum. Experiments were 
performed during the light phase of the cycle (10:00-
17:00). 

 
Drugs and Chemicals: 

• Vanillin [IUPAC name 4-hydroxy-3-
methoxybenzaldehyde, chemical formula (CH3O) (OH) 
C6H3CHO, molecular weight of 152.15] was obtained 
from Hi Media laboratories. 

• Aspirin obtained from Sun Pharmaceuticals 
was administered at a dose of 400mg/kg by oral route 

• Carrageenan was obtained from S.D. Fine 
Chemicals Limited - 0.1 ml of 1% solution was injected  
subcutaneously 
 
Ethical issue:  

Permission was obtained from the institutional 
animal ethics committee to carry out the study. 
 
Method [Carrageenan induced paw edema8]: 

Rats were divided into five groups of six animals 
each. They were kept fasting for a period of 24 hours 
prior to the study.  
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The feeding and treatment schedule was as 
follows.   

 
Group 1: Two ml of 2% gum acacia in water per oral. 
Group 2: Aspirin 400mg/kg suspended in 2 ml of 2% gum 
acacia per oral. 
Group 3: Vanillin (suspended in 2%gum acacia) 10mg/kg 
per oral. 

Group 4: Vanillin (suspended in 2% gum acacia) 
100mg/kg per oral.  
Group 5: Vanillin (suspended in 2% gum acacia) 200mg/ 
oral. 

 
One hour after oral administration of drugs, the 

rats were challenged by sub-cutaneous injection of 0.1 
ml of 1% solution of carrageenan into plantar side of the 
left hind paw. The paw was marked at the level of 
lateral malleolus and immediately immersed in the 
digital plethysmo meter (UgoBasile, Italy) up to the 
mark. The paw volume was measured and average of 
three readings was taken. Again paw volumes were 
measured [average of three readings] at 1, 2, 3 and 4 
hours after the challenge. The increase in paw volume 
after each time interval was calculated for each animal 
and expressed in ml. Differences in paw volumes 
between various groups were calculated and 
compared. 

 
Statistical Analysis: 

The differences in paw volumes between different 
groups at various time intervals were compared by one 
way ANOVA using statistical package-SPSS version 11.5. 
Post hoc tests were applied. P<0.05 was considered 
statistically significant. 

 

RESULTS 
As depicted in the table 1, Vanillin at doses of 

100mg/kg and 200mg/kg of body weight of rats has 
shown significant anti-inflammatory activity. Vanillin 
groups have shown less increase [after carrageenan 
challenge] in paw volume compared to control groups 
at 1st, 2nd, 3rd and 4th hours at the dose of 200mg/kg but 
at 100mg/kg dose of vanillin, significant decrease was 
seen at only 2nd, 3rd and 4th hour. At the dose of 
10mg/kg, difference was not statistically significant. 
There was no significant differences in paw volumes 
between higher two doses of Vanillin. 
 

DISCUSSION AND CONCLUSION 
In carrageenan induced inflammation model two 

inflammatory phases are seen. First phase is due to the 
release of inflammatory mediators like histamine and 
serotonin. This phase is seen upto 2.5 hours after 
carrageenan injection. Second phase of inflammation 
occurs due to release of prostaglandins, bradikinins 
which is usually seen after three hours of carrageenan 
administration. It has been found that carrageenan 

induced paw edema model is sensitive to 
cyclooxygenase inhibitors. Hence this model has been 
used to evaluate the effect of NSAIDs which act by 
inhibiting cyclooxygenase pathway of prostaglandins 
synthesis9,10. In this study Vanillin in highest dose has 
shown anti-inflammatory property on both the phases 
and at 100 mg/kg only after 2nd hour. At 10 mg/kg vanillin 
has not demonstrated any significant effect on paw 
edema induced by carrageenan. So it can be concluded 
that vanillin may have inhibitory effect on both the 
phases of inflammation particularly in higher doses. The 
study has also demonstrated that these effects are dose 
related. 
 
Table 1: Effect of vanillin and on carrageenan induced 
paw edema in rats 

Drug 
[mg/kg] 

 
Paw volume in ml at different time intervals [Mean±SD] 

 

‘0’ Hour 1 Hour 2 Hours 3 Hours 4 Hours 

Control 
[Gum 

acacia] 

0.99±0.09 1.34±0.07 1.46±0.07 1.66±0.07 1.81±0.05 

Aspirin 
[400] 

1.02±0.07 1.15±0.11* 1.23±0.04* 1.34±0.02* 1.39±0.02* 

Vanillin 
[10] 

1.15±0.17 1.41±0.15 1.52±0.14 1.54±0.13 1.61±0.05 

Vanillin 
[100] 

1.06±0.05 1.19±0.06 1.30±0.03* 1.47±0.044* 1.62±0.04* 

Vanillin 
[200] 

1.07±0.07 1.16±0.04* 1.27±0.06* 1.41±0.09* 1.54±0.10* 

*Significant when compared to control group, p<0.05. 
All drugs administered p.o. 
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