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Abstract

Introduction : Methicillin Resistant Staphylococcus Aureus (MRSA) is one of the most common pathogens worldwide that can cause variety of skin and soft tissue infection and can be fatal causing septicemia. Searching for drug and chemical compounds against MRSA is still in demand.  Grape is consumed widely around the world, and the seed  (Vitis Vinifera) is considered as a waste product but in study in vitro proven to be a rich source of polyphenolic compounds that show antibacterial effect against MRSA. The aim of this study is to investigate the antibacterial effect of grape seed extract  on MRSA on white rat (Rattus norvegicus) Wistar strain skin wound and compare the antibacterial effect to mupirocin’s effect on MRSA.
Methods : Experimental research design using posttest only control group design. The wound at the back site of 27 healthy male white rats Wistar strain (Rattus norvegicus) inoculated with MRSA. The swab specimens taken 6 hours after inoculation of MRSA, on day 1 and day 3 after the treatment with grape seed extract (Vitis vinifera) and mupirocin.for microbiological examination to count the number of colonies.
Result : On all of the wounds in which were applied topical grape seed extract, the number of colonies of MRSA was significantly raised with respect to the control in 1x24 hours (p<0,005) and decreased (p< 0,0001) after 3x24 hours, while treated with mupirocin significantly decreased within 1x24 hours.
Discussion : Grape seed extract has antibacterial effect, but it has slower effect compared to mupirocin.
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INTRODUCTION

Background
          Today most of the general population knew about the "Super Bug" or Methicillin-Resistant Staphylococcus Aureus (MRSA). MRSA is a strain of Staphylococcus aureus that is resistant to many antibiotics.1 Staphylococcus aureus was first identified in 1880 and treated with antibiotics since the discovery of penicillin in 1941. Frequent use of antibiotics is causing resistance to penicillin in the 1960s.2 Then the antibiotic methicillin, a semi-synthetic penicillin was developed and used for the treatment of staphylococcus aureus infections, but MRSA mutated and developed a particular strain  of staphylococcus aureus that is also resistant to other antibiotics.3 
           MRSA was first reported case occurred in 1961 at a hospital in England, while in the hospital in the United States first in 1968. Until 1980, MRSA was found only in health care facilities, it is referred to as the Hospital-Acquired MRSA (HA-MRSA).4 But then also reported MRSA cases occurred outside the hospital in the United States in 1980 and until now more widespread in society in some countries, so called by the name of Community-Acquired MRSA (CA-MRSA).5 
           MRSA is a bacteria that most commonly found as pathogens worldwide. In the United States, the incidence of MRSA infections are increasing, being found 2.4% of nosocomial infections in the late 1970s to 29% in 1991, and 43% in 2002.6,7
HA-MRSA can cause a variety of skin and soft tissue infections including impetigo ulcers, folliculitis, furunculosis, cellulitis, abscess. This strain is a major cause of nosocomial infections associated with medical devices and surgical site infection. Some strains produce superantigen exotoxins that can cause toxic shock syndrome, or produce exfoliative toxin in which a necrotic epidermis layer of the skin resulting in scalded skin syndrome.8 Furthermore, S.aureus can also produce enterotoxin in foods that cause staphylococcal gastroenteritis (food poisoning) when they are ingested .9     
         MRSA threat after entering the bloodstream, causing pneumonia, endocarditis, septic arthritis, osteomyelitis, meningitis and septicemia.2 
         Infection with multidrug-resistent MRSA will extend the length of hospitalization, increased cost of care, leading to additional morbidity and even death.10
         Grape is consumed widely around the world, and known to contain many phenol components. Approximately 60-70% of the total phenol component is in the grape seeds. Phenolic are  known to have therapeutic activities, acting as immunomodulators, antioxidants, antimutagens, antibacterials and hormone analogs.11 The effect of phenolic compound as antibacterial agent is altering the selective permeability of the plasma membrane, leading to leakage of vital intracellular substances .12 
           Grape seed extract (Vitis vinivera) contains many polyphenolic antioxidants that have the potential as an antibacterial agent thus expected to inhibit the growth of MRSA. 
           The in vitro study measured antibacterial activity of grape seed extract (Vitis vinivera) against all strains of MRSA showed MRSA sensitive to grape seed extract and complete inhibition occurred at concentrations of grape seed 3mg/ml proantocyanidin extract. Antibacterial activity was bactericidal as shown by disruption of the bacteria cell wall.13 That study became the basis for doing further research in vivo, to see the antibacterial effect of grape seed extract (Vitis vinivera) against MRSA on skin lesions of rat and compared its effect with mupirocin (Bactroban®) which is known as a topical antibiotic option to inhibit the growth of MRSA.14

Research Questions   
1. Does topical administration of grape seed extract can inhibit the growth of MRSA on rat skin wound?
2. Does topical administration of grape seed extract is more effective than mupirocin against MRSA on rat skin wound?

General Purposes
1. To prove a topical antibacterial effect of grape seed extract against MRSA on rat skin wound.

Specific Purposes
1. To prove the topical administration of grape seed extract can inhibit MRSA infection on rat  skin wound.
2. To prove the topical administration of grape seed extract is more effective than mupirocin in preventing MRSA infection on rat skin wound.

Benefits to the development of science
1. Obtaining proof of topical grape seed extract has an antibacterial effect against MRSA on rat skin wound.
2. Obtaining proof of topical grape seed extract is more effective as an antibacterial compared with mupirocin against MRSA on rat skin wound.
3. Expected to be taken into consideration for further clinical research done related to grape seed extract and associated with MRSA infected wounds.


Benefit for health service
1. Grape seed extract may be a new alternative for topical treatment of wound of patient with MRSA infection.
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Figure 1.1 Schematic conceptual framework bactericidal effect of grape seed extract (Vitis Vinifera) against MRSA on rat skin wound
Description
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Wounds exposed to MRSA will form colonization which is then invaded tissue and cause infection. When MRSA enter blood vessels it will lead to septicemia.2
To overcome MRSA infections currently used topical antibiotic is mupirocin.14
Grape seed extract (Vitis vinifera) contains polyphenolics, namely phenolic acids and flavonoids that have antibacterial effect thus expected to inhibit the growth of MRSA, so that it can be used as a topical alternative medicine for MRSA infections.

Research Hypothesis
- Grape seed extract on rat skin wound with colonization of MRSA, would inhibit the growth of MRSA
- Grape seed extract on rat skin wound with colonization of MRSA would be more effective in inhibiting the growth of MRSA compared with mupirocin.



METHODS
Research Design
This study is an experimental research design using posttest only control group design.

Experimental Unit
· Experimental unit in this study are male rats (Rattus novergicus) Wistar strain 3 months old, weighting between 150–200gr
· Subjects are wound on the skin of the rats, that will be inoculated by MRSA.

Sample Size
The sample size used is determined by the Federer Formula 9 rats  for each group.

The independent variable
The independent variable in this study are grape seed extract and mupirocin that will be given once topically.

The Dependent Variable 
The dependent variable in this study are the number of MRSA colonies (Colony Forming Unit/CFU).from swab cultures of the wound on rat skin measured by the microbiological examination.

Definition of Operational Variables
1. Grape Seed Extract
A chemical compound extracted from grape seeds (Vitis Vinifera), which has antibacterial effect.

The extraction
       The grape purchase from the local market and then their seed are removed, wash with distilled water, dried under shade 250C till constant weight and powdered with blender. 150gr powdered extracted with alcohol for 24 hours, the defatted material filtered and. concentrated under vacuum to get crude extract. The extracts were concentrated to dryness under reduced pressure and controlled temperature (60ºC) in a rotary evaporator.

2. Mupirocin
An antibacterial agent produced by fermentation using the organism Pseudomonas fluorescens. Mupirocin inhibits bacterial protein synthesis by reversibly and specifically binding to bacterial isoleucyl transfer-RNA synthetase. Mupirocin, used are mupirocin calcium or equal to 2% pure mupirocin (Bactroban ®). Applied topically on the rat skin wound.

3. Specimen 
The specimens are the swab cultures from the rat skin wounds after inoculated with MRSA and after that wound being treated. It will be taken :
a. Before 6 hours after inoculaion of MRSA. 
b. On the first and third day after administration of topical grape seed extract 
c. On the first and third day after administration of topical mupirocin.

Culture swab sampling procedures
1. Rinse the wound with 0.9% NaCl 
2. Take the swab culture of the wound with a sterile culture tube

Materials Research and Research Method
• Selected 27 healthy male rats Wistar strain (Rattus novergicus) about 3 months old, weighting 200-250g
• The Rats are maintained in cages and given food and drink with the same number and type.
• Wound sites are prepared on the back of each anesthetized rat by exposing 2 cm2 of fascia  (Rats anesthetized with ketamine 20 mg / kg body weight intramuscularly)
• Each wound being inoculated by MRSA and then covered with a transparent dressing to prevent contamination to the surrounding area. 
• The initial sample are taken before 6 hours post  inoculation of MRSA and considered it as control, and then treat the wound with grape seed extract or mupirocin  
• The next specimen taken on day 1 and day 3 after the treatment.
• The rats sacrificed by decapitation
• The specimen taken will then be inserted into the culture swab tube obtained from Microbiology Laboratory RS.Dr.Soetomo Surabaya
•Specimens  sent  to the microbiology  laboratory for microbiological examination of  the bacterial colonization of MRSA.
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RESULT

Experimental studies have been conducted with designs posttest only control group design to prove the anti-bacterial effect of topical grape seed against MRSA, and compare it with an anti-bacterial effect of mupirocin in less than 6 hours, 1x24 hours dan 3x24 hours  after wounded and inoculated with MRSA.
In less than 6 hours all the groups obtained positive culture of MRSA on all wound with a different number in each group. After 1x24 hours in the control group and group with grape seed extract found an increasing number of MRSA colonies, whereas in the group given mupirocin the number of MRSA colonies decreased. And in 3x24 hours the number of MRSA colonies in the control group remained elevated, whereas in the group with grape seed extract and mupirocin decreased  (Table 1 , Figure 1)

Table 1 Mean MRSA culture in all groups
	Day
	Control
	Grapeseed Extract
	Mupirocin

	0
	10,7
	92,4
	118,6

	1
	95,7
	16061
	25,4

	3
	208,6
	87.3
	10,7





Fig 1. MRSA Cultures in all groups (blue line for control group, red line for grape seed extract, and green line for mupirocin group).

In less than 6 hours after the rats were wounded and inoculated with MRSA, the culture results from white rats skin wounds obtained a significant number of MRSA colonies with p <0.05 (p = 0.01) both in the control group, the treatment group by administering grape seed and the group treated with mupirocin administration, where in each group got a different number of MRSA colonies as shown in table 2.


Table 2 MRSA Cultures in all group in less than 6 hours after MRSA inoculation 
	
	control
	Grape seed extract
	Mupirocin
	p

	Mean
	10,7a
	92,4b
	118,8b
	0,010

	SD
	11,8
	76,1
	106,7
	

	Minimum
	0
	20
	1
	

	Maximum
	38
	256
	331
	



In control group which are white rats wound inoculated with MRSA but did not receive any treatment found significantly an increase in number of MRSA colonies (p <0.05) as in table 3.

Table 3. MRSA Colonies in Control Group
	
	Day after MRSA inoculation

	
	0 (<6 hours)
	1
	3

	Mean
	10,7
	95,7
	208,6

	SD
	11,8
	61,9
	130,6

	Minimum
	0
	28
	40

	Maximum
	38
	225
	437

	p value
	-
	0,003
	0,001



In the grape seed extract which are white rat wounds inoculated with MRSA and treated with grape seed extract obtained an increasing number of MRSA colonies significantly on day 1 and decreased on day 3 (table 4)

Table 4 MRSA Colonies in Grape seed Extract Group
	
	Day after MRSA inoculation

	
	0 (<6 hours)
	1
	3

	Mean
	92,4
	16061,0
	87,3

	SD
	76,1
	38313,5
	76,9

	Minimum
	20
	1295
	0

	Maximum
	256
	125010
	215

	p value
	-
	0,005
	0,903



Changes in the mupirocin group which are white rats wounds inoculated with MRSA and treated with mupirocin are the decrease in the number of MRSA colonies significantly (p <0.05) (table 5)

Table 5 MRSA Colonies in Mupirocin Group
	
	Day after MRSA inoculation

	
	0 (<6 hours)
	1
	3

	Mean
	118,6
	25,4
	10,7

	SD
	106,7
	34,5
	17

	Minimum
	1
	3
	0

	Maximum
	331
	121
	56

	p value
	-
	0,008
	0,007



The results of statistical analysis of the number of MRSA colonies in all groups described above can be concluded that grape seed extract has anti-bacterial effect, it is evident from the decline in the number of MRSA colonies significantly in the group receiving grape seed extract, but it has slower duration of action than mupirocin, which is obtained after 3x24 hours for the similar effect of mupirocin

DISCUSSION

Grape seed extract contains many polyphenols as potential antibacterial, that effect is thus expected to inhibit the growth of MRSA.
Several in vitro studies proved that grape seed extract could inhibit the growth of MRSA,13,16 this research has been done to prove the effect in vivo, and evaluated changes in the number of MRSA colonies after administration of grape seed extract on rats skin wounds that were previously inoculated with MRSA. Furthermore this study also compared the antibacterial effects of grape seed extract with mupirocin.
Statistical analysis showed that at the end of the study, in 3x24 hours after topical administration of grape seed extract, when compared with less than 6 hours after the wound was inoculated with MRSA the number of colonies found decreased significantly (p = 0.0001), it proved that grape seed extract can inhibit the growth of MRSA, so it has bactericidal effect. 
Bagchi at al studied an acute dermal toxicity of grape seed extract on albino rats intact skin, and it was found that grape seed extract could cause slight erythema and desquamation that could subsided in less than 12 days. And they found LD50 of grape seed extract was greater than 2000mg/kg body weight, when administered once for 24 hours.15 In this study the results of statistical analysis in 1x24 hours after administration of grape seed extract obtained MRSA colonies were greatly increased compared with controls group which might be caused by the dermal iritation that made the skin barrier mechanism declined and furthermore increased MRSA colonies, but then in 2 days later the number of MRSA colonies significantly decreased (p value 0.0001).
Topical grape seed extract has bactericidal effect against MRSA. Compared to mupirocin, it showed that the effect seem slower at 1x24 hours after the administration, but achieved the similar bactericidal effect after 3x24 hours. 
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