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INTRODUCTION 

Inflammation, one of the most common clinical 

conditions has been subjected to intensive 

investigations in order to understand its 

pathogenesis, and several mediators of inflammation 
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Abstract 

In the present study anti inflammatory activity of different 

doses of dl-alpha-tocopheryl acetate viz., 9,18,36 and 72 mg/kg 

is investigated in both acute and sub-acute models of 

inflammation in rats. Similarly their analgesic activity and 

effect on gastric ulcer were also studied.  The study also aimed 

to elicit the possible interactions of dl-alpha-tocopheryl acetate 

with aspirin. Except 9 mg/kg, all the therapeutic equivalent 

doses of dl-alpha-tocopheryl acetate in acute model and in the 

dose of 36 and 72 mg/kg in sub-acute model of inflammation 

exerted significant anti-inflammatory activity. Combination of 

sub anti-inflammatory (SAI) dose of dl-alpha-tocopheryl 

acetate (9mg/kg) with that of aspirin (54mg/kg) showed 

significant anti-inflammatory activity in both the models of 

inflammation. Dl-alpha-tocopheryl acetate in the dose of 18, 36 

and 72 mg/kg individually and its SAI dose when 

coadministered with that of aspirin showed significant 

analgesic activity at 1 and 3 hours. Dl-alpha-tocopheryl acetate 

in the dose of 36 and 72 mg/kg and combination treatment of 

SAI dose of dl-alpha-tocopheryl acetate with that of  aspirin 

found to be gastroprotective. These findings clearly indicate the 

anti-inflammatory and analgesic activity of dl-alpha-tocopheryl 

acetate. In interaction studies, dl-alpha-tocopheryl acetate acts 

synergistically with aspirin towards reducing inflammation and 

pain as well as the former reduced the gastric ulcerogenic 

potential of the latter. If these findings are extrapolated to 

human beings, Vitamin E can be used individually or else as an 

adjuvant to NSAIDs in the treatment of inflammatory 

conditions. Clinical studies in this regard are really worthwhile. 
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have been recognised. Currently used anti-

inflammatory agents produce their beneficial effects 

by suppressing the activity of one or the other 

inflammogen. Interestingly, in addition to NSAIDs 

several other drugs with diverse pharmacological 

actions viz., clonidine[1], epinephrine, 

norepinephrine[2], calcium channel blockers like 

verapamil [3], antimicrobial agents like dapsone[4] 

and sulfamethizole[5] have been shown to possess 

anti-inflammatory activity. 

Role of free radicals in the pathogenesis of 

inflammation particularly in joint inflammation has 

been well documented [6,7]. Since recognition of 

oxygen free radicals and their role in pathogenesis of 

inflammation, several free radical scavengers and 

antioxidants have been investigated for their possible 

anti-inflammatory activity. The scavengers such as 

super oxide dismutase [8] and antioxidants such as 

ascorbic acid [9] have been reported to possess anti-

inflammatory activity. 

 Tocopherols, which are known biological 

antioxidants have also been shown to scavenge 

singlet molecular oxygen[10] and to intercept lipid 

peroxyl radicals and their by terminating lipid 

peroxidation chain reactions [11].Morever vitamin E 

has been reported to inhibit biosynthesis of 

prostaglandins in chickens [12]. Therefore 

tocopherols by virtue of their free radical scavenging 

property and suppression of prostaglandin 

biosynthesis could be expected to possess anti-

inflammatory activity. 

 Literature survey in this regard revealed that 

vitamin E possesses anti-inflammatory activity 

against dextran induced inflammation [13] and lens 

induced uveitis in rats[14]. However, in another 

study it failed to show any significant change in 

uveitis induced by bovine albumin in 

rabbits[15].Surprisingly local injection of vitamin E 

in rat foot has been shown to induce 

inflammation[16]. 

 In view of these inconsistent reports 

regarding the influence of vitamin E on inflammation 

the present study was planned to explore the effect of 

dl-alpha-tocopheryl acetate (a Vitamin E 

preparation) using acute and sub-acute models of 

inflammation in Wistar rats. 

 Information regarding the interaction of 

vitamin E with NSAID’s like aspirin on inflammation 

is not well documented, though they have been 

reported to act synergistically on platelets 

[17].However dl-alpha-tocopherol in high doses (83-

250 mg/kg B.W) along with aspirin (250 mg/kg) has 

been reported to produce synergistic anti-

inflammatory effect in adjuvant induced arthritis in 

rats[18].In the present study therefore an attempt 

has also been made to explore the possible 

interactions of dl-alpha-tocopheryl acetate in its 

clinical equivalent doses with aspirin in respect of 

their anti-inflammatory activity in Wistar rats. 

Similarly their analgesic activity and effect on gastric 

ulcer were also studied. 

 

MATERIALS AND METHODS 

Animals: The experiments were carried out using 

healthy male, adult rats of Wistar strain, weighing 

between 100-150 grams. The animals were 

acclimatized to normal laboratory conditions with 12-

hr natural light-dark cycle and were maintained on 

standard laboratory diet with free access to water.  

Drugs used and their doses: With the help of 

converting table, adult clinical doses of the drugs 

were converted into rat equivalent doses [19].The 

drugs (with their adult therapeutic daily dose in 

parenthesis) used were dl-alpha-tocopheryl acetate 9 

mg/kg (100 mg), 18 mg/kg(200 mg), 36 mg/kg(400 

mg), 72 mg/kg(800 mg) [I.P. grade powder, courtesy 

Merck India Pvt. Ltd, Mumbai], aspirin 200 mg/kg 

(2 g).[I.P. grade powder, courtesy Swastic 

pharmaceuticals, Mumbai].For interaction studies, 

sub anti-inflammatory (SAI) dose of dl-alpha-
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tocopheryl acetate (vitamin E) 9 mg/kg was 

combined with SAI dose of aspirin 54 mg/kg[20].  

In acute studies all the treatments were administered 

to different groups of animals (n=6 in each) in a 

single dose, thirty minutes prior to subplantar 

injection of carrageenan while in sub acute studies 

the treatment was started after implanting the sterile 

foreign bodies and continued every 24 hours for 10 

days. Control animals received equivalent volume of 

gum acacia suspension. All the drugs were 

administered orally as a suspension with 1% gum 

acacia.  

Acute inflammation: Animals which were fasted 

overnight but had free access to water, were 

subdivided in to a control and 6 treatment groups to 

receive the dose (mg/kg) of aspirin 200, vitamin E in 

four doses viz., 9,18,36 and 72.Remaining one group 

received vitamin E-9 with aspirin-54. Acute 

inflammation was produced by subplantar injection 

of 0.05 ml of 1% carrageenan (from Sigma Co. St 

Louis) in left hind paw. A mark was put on the leg at 

the malleolus to facilitate uniform dipping at 

subsequent readings. The paw volume was measured 

with the help of plethysmograph by mercury 

displacement method at 0,1,3 and 6 hour. The 

difference between 0 hour and subsequent reading 

was taken as actual edema volume. 

Subacute inflammation: With some modification 

in the method of D’Arcy et.al subacute inflammation 

was produced in the rats[21]. In overnight starved 

rats after clipping the hair in axillae and groin, under 

light halothane anaesthesia, two sterile cotton pellets 

weighing 10 mg and two sterile grass piths (25x 3 

mm) were implanted subcutaneously, through a 

small incision. Wounds were then sutured and 

animals were caged individually after recovery from 

anaesthesia. Aseptic precautions were taken 

throughout the procedure. The animals were 

subdivided in to five groups(n=6 in each) to receive 

vehicle, or the dose (mg/kg) of aspirin-200, vitamin 

E-36,vitamin E-72, vitamin E-9 with aspirin-54.The 

treatments were started after implantation and were 

repeated every twenty four hours, regularly for ten 

days. 

 With an overdose of anaesthesia, the rats 

were sacrificed on eleventh day to remove foreign 

body granulation tissue and stomachs. The pellets, 

free from extraneous tissue were dried overnight at 

60ᵒ C to note their dry weight. Net granulation tissue 

formation was calculated by substracting initial 

weights of cotton pellet (10mg) from the weights 

noted and expressed as mg/100 gm of body weight. 

The grass piths were preserved in 10% formalin for 

histopathological studies. 

Histopathological studies: Histopathological 

studies were conducted on the tissue covering the 

grass piths. After removal, the tissue was fixed in 10% 

formalin and processed to prepare paraffin blocks. 

Sections were taken from these blocks and stained 

with haematoxylin and eosin. The slides were studied 

under microscope. 

Analgesic activity: For assessing analgesic activity 

Janssen’s caudal immersion test as described by 

Turner[22] was adapted. The test was carried out in 

animals subjected for carrageenan induced 

inflammation. The reaction time as indicated by 

complete withdrawal of tail, was noted in various 

treated groups at an interval of 1, 3 and 6 hour after 

drug administration to calculate the mean reaction 

time.   

Ulcer index: In gastric ulcer studies, the stomachs 

were cut open along the greater curvature and gently 

washed with normal saline. Gastric mucosa was 

examined for the presence of erosions, haemorrhagic 

spots, ulcer and perforation if any, with the help of 

magnifying lens. To determine the severity of the 

ulcer, an arbitrary scoring system as described earlier 

[23] was followed. Ulcer index was calculated as 

mean score of ulcer severity in all the treated groups 

and was compared with that of control. 

All the experiments were performed in accordance 

with the CPCSEA (Committee for the Purpose of 
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Control and Supervision on Experiments on 

Animals) guidelines under Ministry of Animal 

Welfare Division, Government of India and the study 

was approved by IAEC (Institutional Animal Ethics 

Committee). 

Statistical Analysis: Data were expressed as Mean 

± SEM and were analysed by ANOVA followed by 

Dunnet’s test and p ≤0.05 was considered as 

significant. 

 

RESULTS 

Carrageenan induced acute inflammation: 

Except in the dose of 9 mg/kg, all the other 

therapeutic equivalent doses of dl-alpha-tocopheryl 

acetate viz., 18 mg/kg, 36 mg/kg, 72 mg/kg and 

aspirin (200 mg/kg) individually as well as 

combination treatment of SAI dose of dl-alpha-

tocopheryl acetate with that of aspirin significantly 

(p<0.05,p<0.01 and p<0.001) inhibited paw edema 

at 1,3 and 6 hours (Table I).  

Sub acute inflammation : 

Therapeutic equivalent doses of aspirin and dl-alpha-

tocopheryl acetate (36 and 72 mg/kg) individually as 

well as combination treatment of SAI dose of dl-

alpha-tocopheryl acetate with that of aspirin 

decreased mean granulation tissue dry weight 

significantly (p<0.05,p<0.001) when compared with 

that of control (Table II).  

Histopathological studies: 

The tissue over the grass piths of all the five groups 

were subjected to histopathological studies. Sections 

stained with haematoxylin and eosin when observed 

under light microscope (40 X) revealed a decrease in 

the thickness of granulation tissue, proliferation of 

capillaries, infiltration of leucocytes and in the 

fibroblast number in all the treated groups when 

compared with that of control group (Fig I). 

Analgesic studies: 

 Therapeutic equivalent dose of aspirin 

significantly (p<0.05,p<0.001) increased the mean 

reaction time to thermal stimulus at 1,3 and 6 hours. 

Therapeutic equivalent doses of dl-alpha-tocopheryl 

acetate viz.,18 mg/kg,36 mg/kg and 72 mg/kg as well 

as combination treatment with SAI doses of dl-alpha-

tocopheryl acetate and aspirin significantly 

(p<0.05,p<0.01 &  p<0.001) increased the mean 

reaction time at 1 and 3 hour (Table I). 

Ulcer Index:  

All the treatment groups except aspirin 200 mg/kg, 

did not increase the ulcer index significantly when 

compared with that of control (Table II). 

 

 
Table I: Effect of various treatments on carrageenan induced rat paw edema and thermal pain 

(caudal immersion test). 
 

Groups 
(n=6) 

Drugs and Dose  
(mg/kg) 

Paw volume in ml 
(Mean ± S.E) 

Mean value in seconds 
(Mean ± S.E) 

1 Hr 3 Hr 6 Hr 1 Hr 3 Hr 6 Hr 

1 Control 
0.62        

±0.05 
0.78         

±0.09 
0.92       

±0.14 
2.20            

±0.09 
2.05         

±0.03 
2.32          

±0.16 

2 Aspirin – 200 
0.14***    
±0.05 

0.15 ***   
±0.02 

0.11***  
±0.03 

2.53 *   ±0.12 
2.50 ***    

±0.9 
2.76***   
±0.06 

3 Vitamin E – 9 0.52 ±0.48 0.62     ±0.05 0.55 ±0.08 
2.50         
±0.11 

2.17  ±0.07 2.05  ±0.03 

4 Vitamin E - 18 
0.20***       
±0.05 

0.22***      
±0.02 

0.10***  
±0.03 

2.53*    ±0.10 
2.57***  
±0.08 

2.35  ±0.09 

5 Vitamin E - 36 
0.15***   
±0.05 

0.10***     
±0.04 

0.15***  
±0.04 

2.45*          
±0.04 

2.50*      
±0.16 

2.45   ±0.10 

6 Vitamin E - 72 
0.12***     
±0.05 

0.13***   
±0.61 

0.07***  
±0.30 

2.52*       
±0.13 

2.63**  
±0.14 

2.55   ±0.13 

7 
Vitamin E - 9 with 
Aspirin - 54                                                 

0.15***   
±0.06 

0.25 ***  
±0.04 

0.18***   
±0.05 

2.86*       
±0.09 

3.05*   ±0.14 2.73   ±0.01 

ANOVA followed by Dunnet’s test, p<0.05*, p<0.01** and p<0.001***. 
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Table II: Effect of various treatments on foreign body induced granulation tissue and ulcer index. 

Groups 
(n=6) 

Drugs and Dose                       (mg/kg) 
 

Granulation tissue dry weight 
(mg/100 g. B.W) (Mean± S.E) 

Ulcer Index 
(Mean± S.E) 

1 Control  58.37±3.58  30.00±6.32 

2 Aspirin - 200 29.00±0.37*** 40.00±0.01 ** 

3 Vitamin E - 36 49.80±0.98* 11.60±7.48 

4 Vitamin E - 72 40.33±0.66*** 11.66±7.40 

5 
Vitamin E - 9 with    
Aspirin - 54                                                  

33.50±0.34*** 25.00±8.06 

ANOVA followed by Dunnet’s test, p<0.05*, p<0.01** and p<0.001***. 

Figure I: Microphotographs of granulation tissues stained with Haematoxylin & Eosin (H&E)  (40 X) 

a) Control (vehicle)                                                       b) Aspirin (200 mg/kg) 

   
c) Vitamin E (36 mg/kg)                                               d) Vitamin E (72 mg/kg) 

   
e) VitaminE (9 mg/kg) with aspirin (54mg/kg) 

 
Note: All the treatment groups (b to e) revealed a decrease in the thickness of granulation tissue, proliferation of 
capillaries, infiltration of leucocytes and in the fibroblast number in all the treated groups when compared with 

that of control group (a). 
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DISCUSSION 

Findings of the present study clearly indicate 

that vitamin E in the dose of 18,36 and 72 mg/kg 

suppressed inflammation significantly both in 

carrageenan as well as foreign body induced 

inflammation. These findings are in agreement with 

the earlier reports where vitamin E suppressed 

dextran induced inflammation[13] and cotton pellet 

granuloma formation[24].Another article indicates 

the anti-inflammatory activity of vitamin E in 

baboons[25].Inability of vitamin E in the dose of 9 

mg/kg (lowest) to suppress inflammation in the 

present study is also in agreement with the earlier 

report that 10 mg of alpha tocopheryl failed to 

produce significant anti-inflammatory activity[13]. 

 Combination of sub anti-inflammatory (SAI) 

dose of vitamin E (9 mg/kg) with SAI dose of aspirin 

(54 mg/kg) exerted significant anti-inflammatory 

activity which could be compared almost to that of 

aspirin (200 mg/kg).Such interactions involving 

Vitamin E on acute and subacute inflammation is not 

well documented. However, its synergistic 

interaction with large doses of aspirin[18] in chronic 

inflammation has been reported. The observed anti-

inflammatory activity of vitamin E and its 

combination with aspirin in the present study were 

confirmed by histological studies on granulation 

tissues. 

 In the present study, except 9 mg/kg of 

vitamin E all other doses of vitamin E used (18,36 

and 72 mg/kg) produced significant analgesic activity 

which could be compared to that of aspirin. Similarly 

vitamin E in combination with aspirin also produced 

significant analgesic activity. 

 Present findings clearly indicate that vitamin 

E not only potentiates analgesic activity of aspirin  

but also possesses analgesic activity by itself. 

Analgesic activity of vitamin E is poorly documented 

in the literature except a clinical study wherein 

vitamin E in the dose of 600 mg three times a day 

has been reported to reduce myalgia 

significantly[26]. 

Gastric mucosal studies in the animals 

treated with aspirin (200 mg/kg), vitamin E (36 and 

72 mg/kg) and the combination of SAI dose of 

vitamin E with that of aspirin revealed, maximum 

ulcer index in aspirin treated group where as ulcer 

index in other treated groups did not differ 

significantly from that of control. The ulcerogenic 

property of aspirin is well documented, while the 

interaction of vitamin E with low dose of aspirin on 

gastric mucosa is poorly documented. While vitamin 

E has been shown to provide significant protection 

against NSAIDs induced gastric ulceration[27]. 

  The present study was not intended to reveal 

the exact mechanisms involved in the present 

findings. Based on earlier reports about vitamin E, 

several mechanisms can be proposed to explain its 

anti-inflammatory activity such as free radicals 

scavenging[10,28],PG synthesis inhibition [12,29], 

inhibition of PAF synthesis [30], antagonism of PAF 

activity [31] and suppressions of phagocytic activity 

granulocytes[32]. 

 The potentiation of anti-inflammatory 

activity of aspirin by dl-alpha-tocopheryl acetate 

appears to involve more of pharmacodynamic rather 

than pharmacokinetic interactions. Since the plasma 

levels of vitamin E and aspirin have not been 

monitored in the present study, pharmacokinetic 

interactions cannot be completely ruled out. 

The analgesic activity of vitamin E could be due to its 

suppression of PG synthesis directly [12] or indirectly 

through scavenging the free radicals [33]. 

The gastroprotective effect of Vitamin E may 

be due to increased mucus production and 

interference with oxidative stress development by 

decreasing plasma and gastric mucosal 

malondialdehyde (MDA) levels [34]. 

 

CONCLUSIONS 
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 The findings of the present study indicate the anti-

inflammatory and analgesic activity of dl-alpha-

tocopheryl acetate. In interaction studies, dl-alpha-

tocopheryl acetate acts synergistically with aspirin 

towards reducing inflammation and pain. When co-

administered, dl-alpha-tocopheryl acetate reduced 

the gastric ulcerogenic potential of the aspirin. If 

these findings are extrapolated to human beings, 

vitamin E can be used individually or else as an 

adjuvant to NSAIDs in the treatment inflammatory 

conditions. Clinical studies in this regard are really 

worthwhile.   
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