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ABSTRACT

Objective: Antibacterial effects of grapes seed extract on methicillin resistant staphylococcus aureus and extended
spectrum beta lactamase producing escherichia coli and its comparison with linezolid and meropenem.

Study Design: It is a Pre-Clinical (in-vitro) study

Place and Duration of Study: This study was conducted at the Ziauddin University, Karachi from January 2020 to
October 2020 for a period of 10 months.

Materials and Methods: Patients age were 10 to 80 years, both genders, showing signs and symptoms of bacterial
infections were selected. All clinical samples were collected in the form of pus, urine, blood, tracheal aspirations,
patients admitted in surgical and medical wards, intensive care units and outdoor patients, who were attending
clinics. All these samples were transported to Clinical Microbiology Laboratory, Ziauddin hospital, North
Nazimabad campus and then culture and sensitivity test were performed there. Sample showing double growth and
contamination on agar plates were excluded from study.

Results: Total 80 samples were collected. 40 samples were Methicillin Resistant Staph Aureus (MRSA) and 40
samples were Extended Spectrum Beta Lactamase Producing Escherichia Coli (ESBL E Coli). Female to male
samples ratio of 1.35:1. Methicillin Resistant Staph Aureus commonly found in pus swab 15(37.5%) and 21(52.5%)
ESBL Producing E Coli found in urine samples. Anti-bacterial activity of Grapes seed extracts observed against
Methicillin Resistant Staph Aureus at different levels of concentration 37(92.5%), 37(92.5%), 37(92.5%), 40(100%)
and 40(100%) at different dilutions at 20 mg/ml, 30 mg/ml, 40 mg/ml and 40 (100%) respectively. While less
resistance was observed of Methicillin Resistant Staph Aureus at different concentration level of Grapes seed
extracts. More resistance was observed of Grapes seed extracts against ESBL E coli at different concentration
reported about 97-100%. While sensitivity of ESBL E coli was observed only in 3 sample at different concentration
level of Grapes seed extracts about 2.5%. Compare the results of sensitivity of GSE with linezolid and meropenem
against ESBL E coli and found significant p value <0.05.

Conclusion: The grape seed extract has shown excellent antimicrobial activity against methicillin resistant Staph
aureus and resistant strains of ESBL producing E. coli.
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sensitivity of the organism towards one or more drugs
changes the scenario of treatment and over all outcome
of the treatment of patient and the MDR definitely have
a solid negative impact on the mortality rate of the
patients as compared to the single drug resistant or
susceptible strains.® Therefore, in many fields including
tissue engineering ,biotechnology and microbiology a
continues endeavor is being carried out over discovery
of new elements/substances for targeting MDR
bacteria.* Natural and plant based products have old
roots in the basis of treatment in various infections®.
These natural products include the antibacterial effect
of cranberry extract, honeydew, black pepper extract,
honey, grape seed extract (GSE), and coral Hibiscus
extract, which has also been authenticated by many
studies.® In recent days natural/plant based derivatives
for various bacterial infections are easily available in
the market giving us a fair and clear idea that natural
products are very easily accepted by the patients and
the body with no or least resistance as compared to the
laboratory based synthetic products.” In this study, we
studied the effect of grape seed extract on Methicillin
Resistant  Staphylococcus aureus and Extended
Spectrum beta lactamase producing Escherichia coli
and its comparison with Linezolid and Meropenem.
From the screening test, only GSE showed good
antibacterial effect.® Hence, the aim of this study was to
access the antibacterial activity of GSE towards MDR
bacteria such as Methicillin Resistant Staphylococcus
Aureus and Extended Spectrum beta lactamase
producing Escherichia coli and its comparison with
Linezolid and Meropenem as they cause severe
nosocomial infection, and look into the exact
mechanism of the antibacterial effect of Grape Seed
Extract®.

MATERIALS AND METHODS

It is a Pre-Clinical (in-vitro) study conducted in
Ziauddin University from January 2020 to October
2020. AIll samples were collected from Ziauddin
University. Patients age were 10 to 80 years, both
genders, showing signs and symptoms of bacterial
infections were selected. All clinical samples were
collected in the form of pus, urine, blood, tracheal
aspirations, patients admitted in surgical and medical
wards, intensive care units and outdoor patients, who
were attending clinics. All these samples were
transported to Clinical Microbiology Laboratory,
Ziauddin hospital, North Nazimabad campus and then
culture and sensitivity test were performed there.
Sample showing double growth and contamination on
agar plates were excluded from study.

Herbal Extraction and Authentication: Grapes Seed
was purchased from commercial market, Karachi and
stored at room temperature. Authentication (95627)
were done from Botany department, Karachi
University.  Extraction procedure were done at

Pharmacognosy department, ZU Karachi. The final
preparation was stored at normal room temperature and
used for experimental work.

Preparation of Grapes Seed Extracts: Fully ripe
grapes were purchased from a commercial market,
Karachi. The grapes were crushed and seeds separated.
The seeds were washed well using clean water and
dried in oven at 600C. The seeds then powdered in a
grinder. 20g of grape seed powder was added to a
conical flask containing 100 ml of ethanol and stirred
well.  The flask was left aside for 48 hours and
occasionally stirred. The content of flask was filtered
through Whatman and also evaporated to dryness in
oven a 500C. After the grape seed extract had been
obtained, different concentrations of grape seed extract
(20, 30, 40, 50 and 60 mg/ml) were prepared by mixing
the grape seed powder with dimethyl sulfoxide
(DMSO) and stored at 4°C in air tight bottles for further
studies.

RESULTS

Total 80 samples were collected. 40 samples were
Methicillin Resistant Staph Aureus (MRSA) and 40
samples were Extended Spectrum Beta Lactamase
Producing Escherichia Coli (ESBL E Coli). The 80
samples of specimens were processed in culture plates
and the pathogens were isolated and identified by
standard biochemical tests. Out of 80 samples included
in this study 46(57.5%) were female and 34(42.5%)
samples were male; female to male samples ratio of
1.35:1. There was wide variation of age ranging from a
minimum of 10 year to 79 years. The mean age was
45.71+11.83 years (Table No.1). In our study
Methicillin Resistant Staph Aureus commonly found in
pus swab 15(37.5%) and 21(52.5%) ESBL Producing E
Coli found in urine samples (Table No.l). Most
Commonly MRSA 13(32.5%) was found in indoor
specially in surgical department, while ESBL producing
E coli 12(30%) were found in medical ward admitted
patients (Table No.1). In our study, we observed
meropenem 100% sensitive against Extended Spectrum
Beta Lactamase Producing Escherichia coli sample as
compare to Methicillin Resistant Staphylococcus
Aureus 5(15%) samples. While resistance was observed
in Methicillin Resistant Staphylococcus aureus 34 (85%
samples), while Linezolid 37(92.5%) were sensitive in
Methicillin Resistant Staphylococcus aureus. While
resistance was observed in Extended Spectrum Beta
Lactamase Producing Escherichia coli 40 (100%)
samples. (Chart No.1). In our study, best anti-bacterial
activity of Grapes seed extracts observed against
Methicillin Resistant Staph Aureus at different levels of
concentration  37(92.5%), 37(92.5%), 37(92.5%),
40(100%) and 40(100%) at different dilutions at 20
mg/ml, 30 mg/ml, 40 mg/ml and 40 (100%)
respectively. While less resistance was observed of
Methicillin  Resistant Staph Aureus at different
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concentration level of Grapes seed extracts. (Chart
No.2).

Our study shows more resistance were observed of
Grapes seed extracts against ESBL E coli at different
concentration reported about 97-100%. While
sensitivity of ESBL E coli was observed only in 3
sample at different concentration level of Grapes seed
extracts about 2.5% (Chart No.3). Compare the results
of sensitivity of GSE with linezolid and meropenem
against ESBL E coli and found significant p value
<0.05. In our study more resistance activity was
observed of Grapes Seed Extract against ESBL E coli at
different concentration. While sensitivity of ESBL
producing E coli were observed only in 3 sample at
different concentration level of Grapes seed extracts
(Chart No.4).
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Variable MRSA ESBL E
Coli

Gender

e Male 21(52.5%) | 15(37.5%)

e Female 19(47.5%) | 25(62.5%)
Age in years

e 10-30 years 7(17.5%) 9(22.5%)

e 31-50 years 11(27.5%) | 10(25%)

e 51-70 years 16(40%) 15(35%)

e >71 years 6(15%) 7(17.5%)
Samples Sources

e Blood 9(22.5%) 8(20%)

e Pus 15(37.5%) | 5(12.5%)

e Tracheal Asp 11(27.5%) | 6(15%)

e Urine 5(12.5%) 21(52.5%)
Department

e Surgical ward 13(32.5%) | 5(12.5%)

e ICU/CCU 11(27.5%) | 9(22.5%)

e Medical Ward | 6(15%) 12(30%)

e Gynae/Obs 5(12.5%) 6(15%)

e Outpatients 5(12.5%) 8(20%)
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Chart No.4: Comparison of Sensitivity of GSE with
linezolid and meropenem against Anti-Bacterial
activity of GSE agaisnt ESBL E Coli

DISCUSSION

Multi-drug resistance (MDR) is becoming common day
by day, because of the undue usage of antibiotics by the
quakes and local general practitioners leading to the
new pandemics.'® The development of antibiotics since
1960’s provided the sign of relief in the treatment of
many emerging antimicrobial infections.!! But the
excessive and undue usage of these drugs is almost
going to lead us to facing pre- antibiotic era due to
development resistance.’?> The development of drug
resistance is found against one or more than one drug
called multi drug resistance MDR favoring the need of
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further studies to be carried out to find out the new
substances which can help treating the MDR bacterial
infections.®® Methicillin resistant staphylococcus aureus
and beta- lactam resistant E. coli are one of the most
suitable examples in regard to MDR bacteria.'* In our
study we have tried to focus on the plant based Grape
seed extract for the treatment as it has ability to
interfere the resistance and can also increase the
efficacy of B-lactam agents.’®> The basic aim of this
study was to find out that wither the grape seed extract
can be used for treating beta lactam resistant E. coli and
MRSA and its comparison with linezolid and
meropenem used for the same purpose. 6

In this study, we extracted the grape seed extract by
standard method of extraction and used it in 80 patients
with high female to male ratio as 1.35:1, which is
almost similar to various previous studies'’. The mean
age of MDR bacterial infections found in our study was
45.71+11.83 years from the range of 10-79 years which
is similar to as elicited by Dale, A., Pandey at al.?8 In
our study we reported MRSA isolation from pus and
wound samples, while ESBL E.coli from the urine
samples which is also supported by Beytur, A,
Yakupogullari at al.'® Most Commonly MRSA
13(32.5%) was found in indoor specially in surgical
department, while ESBL Producing E coli 12(30%)
were found in medical ward admitted patients, this kind
of specific association of the organisms to medical and
surgical indoors is also reported in certain previous
studies.?°

Oliva, A., Costantini at al. in their study reported ESBL
producing E. coli to be more sensitive to meropenem
similar to the results of our study in this regard stated as
Meropenem is 100% sensitive in Extended Spectrum
Beta Lactamase Producing Escherichia Coli and more
resistant to Methicillin Resistant Staphylococcus aureus
34(85% samples ), while Linezolid 37(92.5%) were
sensitive in  Methicillin Resistant Staphylococcus
aureus and more resistant to ESBL producing E. coli
40(100%) according to our study.?* The concentration
of the natural product extract (grapes seed extract) also
matters a lot as according to this study, best anti-
bacterial activity of Grapes seed extracts was obtained
at different levels of concentration 37(92.5%),
37(92.5%), 37(92.5%) samples were 20 mg/ml, 30
mg/ml, 40 mg/ml and 40 (100%) each were sensitive at
50mg/ml and 60mg/ml respectively. While less
resistance was observed of MRSA at different
concentration level of Grapes seed extracts.?? About 97-
100% resistance was reported for Grapes seed extracts
against ESBL E coli at different concentration levels.
which is somewhat in accordance with WHO 2008.2
Hence the plant based natural extracts like grape seed
extract can be considered as a good alternative of the
antibiotic therapy according to our study and can prove
to be a source of decrement in the economic load of
antibiotic usage. Furthermore, we stress the use of

antibiotics according to the respective doctor’s
prescription and after the culture and sensitivity report
of the patient to reduce the chances MDR bacterial
production. AMR and expensive antibiotics are
becoming a significant economic burden?%. We support
the use of grape seed extract for the treatment of MDR
bacterial infections according to the results of our
study.

CONCLUSION

The grape seed extract has shown excellent
antimicrobial activity against methicillin resistant Staph
aureus and resistant strains of ESBL producing E. coli
in comparison to linezolid and meropenem and so it can
be used as a potential substance to treat the MDR
bacterial infections alone.
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