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Abstract 
Overuse of antibiotics has become the major factor for the emergence and 
dissemination of multi-drug resistant strains of several groups of microorganisms and 
this lead to search for agents that may have antibacterial effects. Vitamin E emerged 
as an essential, fat-soluble nutrient in the human body and it is essential, because the 
body cannot manufacture its own vitamin E, so foods and supplements must provide 
it. The aim of the present study was to evaluate the effect of vitamin E against 
pathogenic bacteria. Gram positive and gram negative bacteria were selected as the 
test microorganisms based on their importance in infections. In this study vitamin E 
used in four concentrations (50,100,200,400)IU/ml. The agar diffusion method was 
used to determine antibacterial activity. Results showed that gram negative bacteria 
were shown to be more resistant than gram positive bacteria. The resistance of gram 
negative bacteria towards antibacterial substances may be related to 
lipopolysaccharides in their outer membrane. 

 المستخلص
كثرة استخدام المضادات الحيوية اصبحت السبب الرئيسي لانتشار سلالات بكتيرية مقاومة لھذه المضادات مما دفع 

ھو فيتامين ضروري ولايستطيع جسم الانسان  ـفيتامين ھ. الباحثين لايجاد مواد اخرى ذات تاثير مضاد للبكتريا
على عدة انواع من البكتيريا  ـمن الدراسة ھو تقييم  تاثير فيتامين ھالھدف . تصنيعه بل يحصل عليه من الطعام

 ـفيتامين ھ ،البكتريا الموجبة لصبغة كرام والبكتريا السالبة لصبغة كرام  استخدمت في ھذه الدراسة .المرضية
لمضاد وطريقة الانتشار بالحفر استخدمت لمعرفة التاثير ا 50،100،200،400IU/m(l( استخدم باربع تراكيز

 .من البكتريا الموجبة ـاظھرت النتائج ان البكتريا السالبة اكثر مقاومة لتاثير فيتامين ھ. للبكتريا

Introduction   
         Vitamin E is a term that comprises a family of lipophilic anti-oxidants: the tocopherols. 

Tocopherols contain a chromanol ring and an isoprenoid chain [1] Vitamin E emerged as 
an essential, fat-soluble nutrient in the human body and it is essential, because the body 
cannot manufacture its own vitamin E, so foods and supplements must provide it [2]. It is 
well established that vitamin E is a major antioxidant in cellular membranes[3] and 
protects membrane lipids from peroxidation by scavenging peroxyl, oxygen and 
superoxide anion radicals[4,5]. Vitamin E has also been shown to have prominent anti-
inflammatory effects [3,6,7]. Available evidence suggests that the beneficial effects of 
supplemental Vitamin E are on immune function and related diseases. Vitamin E is 
perhaps one of the most studied nutrients in relation to its immunoregulatory effect. 
Results from animal and human studies indicate that vitamin E deficiency impairs both 
humoral and cell-mediated immune functions while supplementation with Vitamin E above 
the recommended levels has been shown to enhance immune response and to be associated 
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with increased resistance against several pathogens [8]. Furthermore, it has been 
extensively demonstrated in animal studies that Vitamin E has neither mutagenic, nor 
carcinogenic, or teratogenic properties. Several reports show that vitamin E has a very low 
toxicity in humans, and that even a dosage greater than 1000 mg/day (1000 IU) is 
considered to be safe. Therefore, a daily dosage of (100-300)mg of Vitamin E can be 
considered harmless from a toxicological point of view [1]. Several investigations have 
demonstrated that vitamin E significantly enhances immune functions in humans, 
especially in the elderly. Animal studies as well as recently completed clinical trials 
strongly suggest that this effect of Vitamin E is associated with reduced risk of acquiring 
infections, particularly upper respiratory tract infections in elderly [8]. [9] reported that 
improvement in a 14-year-old boy with epidermolysis bullosa dystrophica treated with oral 
Vitamin E succinate in daily doses ranging as high as 6000 IU. This therapy was based on 
a report by [10] of a salutary effect of Vitamin E on leg ulcers and one by [11] at the 
Canadian Medical Association annual meeting of improvement in epidermolysis bullosa 
following the use of vitamin E. 

The aim of the present study was to evaluate the effect of vitamin E against pathogenic 
bacteria. Gram positive and gram negative bacteria were selected as the test 
microorganisms based on their importance in infections.   
Materials and methods 
This study was done in microbiology and pharmacology labs in college of pharmacy/Al 
Mustansiriya University, in a period between October, 2010 to March/2011. All bacterial 
strains used in this study were clinical strains, they are: Staphylococcus aureus, 
Staphylococcus epidermidis, Escherichia coli, Proteus spp., Klebsiella spp., Pseudomonas 
aeruginosa and  Enterobacter spp. In this study vitamin E dissolved in propylene glycol in 
order to obtain the final concentrations (50, 100, 200, 400) IU/ml. The agar diffusion 
method was used to determine antibacterial activity [12, 13]. Sterile filter paper discs were 
prepared to a diameter of 6mm and sterilized in oven at (170 ºc for 2hrs). The culture 
medium was inoculated with one of tested bacteria suspended in nutrient broth. Discs were 
soaked with 20 microlitre of vitamin E and placed on the inoculated agar.  
Erythromycin (15µg/ disc), cephalexin (30µg /disc), clindamycin (2 µg/disc) and 
tetracycline (30µg /disc) were used as positive control. The plates were then incubated at 
37ºc for 24 hrs. After incubation, the antibacterial activity of vitamin E was evaluated by 
measuring the diameter of inhibition zone in millimeter; the sample was tested in duplicate. 
Results  
All seven types of bacteria used in this study were resistant to erythromycin (15µg/disc), 
cephalexin (30 µg /disc), clindamycin (2 µg /disc) and Tetracycline  (30 µg /disc) as 
showed in Table (1) 
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 Table (1): The resistance of seven types of bacteria   
Mean of Zone of inhibition (mm) of 

antibiotics used  
Bacteria  

Tetracycline 
(30 µg /disc) 

Clindamycin 
(2 µg /disc) 

Cephalexin 
(30 
µg/disc)  

Erythromycin 
(15µg/disc)  

 

-  -  -  -  Staph. aureus 
 

-  - 
 

- - Staph. 
epedermidis  

-  - - - E.coli 
  

-  -  -  -  Proteus spp. 

-  -  -  -  Klebsiella spp. 

 
- 

 
-  

 
- 

 
- 

Pseudomonas 
aeruginosa  

 
- - - -  Enterobacter spp. 

Note :( - indicates no inhibition) 

The results showed that the propylene glycol which was used as a solvent to Vitamin E had 
no antibacterial activity. The effect of four concentrations of Vitamin E on different 
pathogens showed in Table (2) 
Table (2): Antibacterial activity of Vitamin E on different pathogens 

Mean of Zone of inhibition (mm)  Bacteria  
Conc. 

400IU/ml 
Conc. 

200IU/ml 
Conc. 

100IU/ml 
Conc. 

50IU/ml 
 

+ 
20mm  

 

+ 
21.5mm 

+ 
20mm 

+  
17.5mm 

Staph. aureus 
 
 

+ 
8mm 

+ 
8mm 

+ 
12mm 

+ 
10mm 

Staph. epedermidis 

+ 
11mm 

- - - E.coli  

-  -  -  -  Proteus spp. 

-  -  -  -  Klebsiella spp. 

- + 
14mm 

- - Pseudomonas 
aeruginosa 

-  -  -  -  Enterobacter spp. 

Note: (- indicates no inhibition ; + indicates inhibition) 

Regarding the effect of vitamin E (50 IU/ml) on mean of zone of inhibition of different 
pathogens; the mean of zone of inhibition of staph. aureus was  17.5mm figure (1,5) and 
for staph. epidermidis was 10mm figure (1,6). klebsiella, E.coli,  Enterobacter spp., 
Proteus spp. and pseudomonas aeruginosa were resistant to this conc. of vitamin E figure 
(1). 
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Figure (1): Effect of Vitamine E 50 IU/ml on Mean of Zone of Inhibition of Different pathogens 

 
Regarding the effect of vitamin E (100 IU/ml) on mean of zone of inhibition of different 
pathogens; the mean of zone of inhibition of staph. aureus was  20mm figure (2,5) and for 
staph.epidermidis was 12mm figure (2,6). klebsella, E.coli,  Enterobacter spp., Proteus 
spp. and pseudomonas aeruginosa were resistant to this conc. of vitamin E figure (2). 
 
Figure (2): Effect of Vitamine E 100 IU/ml on Mean of Zone of Inhibition of Different pathogen 

 
Regarding the effect of vitamin E (200 IU/ml) on mean of zone of inhibition of different  
pathogens; the mean of zone of inhibition of staph. aureus was  21.5mm figure (3,5) and 
for staph.epidermis was 8mm figure (3,6). pseudomonas aeruginosa  was susceptible and 
mean of zone of inhibition was 14mm. klebsella, E.coli,  Enterobacter spp. and Proteus 
spp. were resistant to this conc. of vitamin E figure (3). 
 
Figure (3): Effect of Vitamin E 200 IU/ml on Mean of Zone of Inhibition of Different pathogen 
 

 
Regarding the effect of vitamin E (400 IU/ml) on mean of zone of inhibition of different  
pathogens; the mean of zone of inhibition of staph. aureus was  20mm figure (4,5), for 
staph.epedermis was 8mm figure (4,6) and for E.coli was 11mm figure (4,8). klebsella, 
Enterobacter spp., Proteus spp. and pseudomonas aeruginosa were resistant to this conc. 
of vitamin E figure (4). 
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Figure (4): Effect of Vitamin E 400 IU/ml on Mean of Zone of Inhibition of Different pathogen 

 
  

                          
 
 
 
 
 

                                                         

 
 

 
 
 
 
 
 
 
 
 
Discussion  
Antibiotics provide the main basis for the therapy of microbial (bacterial and fungal) 
infections. Since the discovery of these antibiotics and their uses as chemotherapeutic 
agents there was a belief in the medical fraternity that this would lead to the eventual 
eradication of infectious diseases. However, overuse of antibiotics has become the major 
factor for the emergence and dissemination of multidrug resistant strains of several groups 
of microorganisms [14] and this lead to search for agents that may have antibacterial 
effects. 
In this study, seven types of bacteria were used, all of them were resistant to antibacterial 
agents used [erythromycin (15µg/disc), cephalexin (30 µg /disc), clindamycin (2 µg /disc) 
and Tetracycline (30 µg /disc)] as showed in table (1) and using Vitamin E in conc. of  
(50,100,200,400)IU/ml give positive results with staph. aureus and staph.epedermidis. 
Pseudomonas aeruginosa was sensitive to 200 IU/ml while E.coli was sensitive to 400 
IU/ml. Other types of bacteria were resistant to all conc. of vitamin E used in this study. 
The result showed that gram negative bacteria were shown to be more resistant than gram 
positive bacteria. The resistance of gram negative bacteria towards antibacterial substances 
may be related to lipopolysaccharides in their outer membrane [15]. 
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Figure (5): Effect of different conc. of figure (6): Effect of different conc. of 
Vitamin E on Staph. aureus vitamin E on Staph. epidermidis 

                                                       

figure (7): Effect of different conc. of                                figure (8): Effect of different conc. of          

Vitamin E on Pseudomonas aeruginosa                       Vitamin E on E. coli        
 



Journal of Biotechnology Research Center                             Vol.7 No.2 2013 

 

22 
 

As mentioned with previous studies, Vitamin E is a powerful antioxidant and a scavenger 
of hydroxyl radicals, and it has been shown to have anti-inflammatory activities in tissues 

[16]. Factors that improve antioxidant status may modulate the immune function; reduce 
tissue damage and bacterial colonization [17]. 
Most of the animal studies that investigated the effect of Vitamin E on infectious diseases 
reported a protective effect despite the variations in the dose and duration of the 
supplementation, infectious organisms involved, and route of administration. Only a 
limited number of studies have investigated the effect of vitamin E on resistance against 
infections in humans [8].  In a study of the effect of Vitamin E on secondary bacterial 
infection after influenza infection in young and old mice which done in 2004, the result 
was that Vitamin E supplementation abolished the priming effect of influenza infection on 
S.aureus and the researchers concluded that vitamin E may exert its effect by number of 
mechanisms, including reducing reactive oxygen species (ROS), decreasing 
proinflammatory cytokines and adhesion molecule expression and production, increasing 
antioxidant and antimicrobial activity [17]. 
Conclusion 
All seven types of bacteria used in this study were resistant to erythromycin (15µg/disc), 
cephalexin (30 µg /disc), clindamycin (2 µg /disc) and Tetracycline (30 µg /disc).Vitamin 
E in concentrations used in this study had an in vitro antibacterial effect against some of 
these types of bacteria and other types were resistant. 
After progressive survey in previous literature, we did not find any in vitro study about 
antibacterial effect of vitamin E on these pathogens. 
Recommendation  
Further studies may be required to establish vitamin E antibacterial activity and to study 
mechanism of action of vitamin E as antibacterial agent. 
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