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Abstract

Staphylococcus aureus in humans has been associated with many clinical infections including ineffective endocarditis and bacteremia. Also,  they are responsible for skin, soft tissue, osteoarticular, device-related infections and pleuro-pulmonary infections. As an example of ESKAPE pathogen, Staphylococcus aureus has proven to be a multi-drug resistant bacteria. It is among the three leading threats which have by as greater margin challenged the progress of medicine. It was, therefore, important to understand methods and ways to produce more viable microbes that have the capability to control these bacteria and also avoid the concept of using the multi drug which has also proven dangerous (Schlecht, 2014). The aim of this paper was to Isolate and extract organic metabolites via the use of Ethyl Acetate or methanol Hypothesis and rationale, In addition it seeks to evaluate their antibiotic susceptibility under the consideration of using antibiotics to treat infections which have proven resistant to the use of multi drugs.  Also, it determines the species of microbes capable of producing quality antibiotics which will later aid in fighting the resistant pathogens including Staphylococcus aureus.
Staphylococcus aureus has a role in disease. It is one of the most common bactaremia and infective edocarditis. It can also cause various tissue and skin infections. It can be spread through skin to skin contact with an infected individual. It can also be transmitted through contacts with items that have been used by infected persons. Having join replacements happen to put a person at risks of staphylococcal endocarditis as well as pneumonia. 

People that use diabetic injection drugs and those that have heart conditions should be precautious to avoid getting into contacts with Staphylococcus aureus. The preventive measures that’s can be taken include making sure that one bathes everyday and ensure that he/she washes hands with soap  all the time. It is also responsible for food poisoning. Staphylococcus aureus is capable of generating toxins that can possibly produce food poisoning in the human body. T5he incubation period is approximately one to about six hours. When the illness attacks an individual, it lasts anywhere from thirty minutes to three days. It is also responsible for all major bone infections. The bone infections manifests in one of its three forms which are either osteomyelitis, infection from a replacement joint and septic arthritis. Staphylococcus aureus treatment is penicillin.
Introduction

Antibiotics were first used in 1941 by Selsman Waksman to describe any small molecule made by a microbe that antagonizes the growth of other microbes (Jon 2016). However, after their invention, some bacteria became resistant to penicillin, the Staphylococcus aureus (Alanis 2016). Their resistance is as a result of genetic mutation and growth of resistant genes which is favored by different factors. These can include the use of a broad spectrum of antibiotics, lack of compliance by individuals and communities undergoing treatment and using sub-inhibitory anti-microbial concentrations during treatment and or prevention. With continued use of antibiotics, the level of resistance increases. 

From 1945-1955 penicillin was produced from fungus and streptomycin, tetracycline and chloramphenicol which are present in the soil. Today, important pathogens have developed resistance to antibiotics which puts it at the risk of losing its uniqueness (Jon 2016). The gastrointestinal tract has microbiota which is capable of acquiring resistant genes and is also responsible for transferring these genes to other parts of the body and thus the presence of resistant pathogens in the body system.
Soil samples were collected from a nearby location with the aim of isolating and counting the presence of Staphylococcus aureus in the sample by through the dilution methods of aseptic techniques. Also, the samples were determined by first considering the culture media where they grew. More bacteria was found to grow in an area with culture media, that is a culture with a presence of oxygen, blood,  a certain range of PH and presence of nutrients. This was significant as many microbes were found in these locations (Conrad, 2017). The optimal temperature for growth was 37°, with presence of oxygen, 2% salt concentration and a pH level of 6.5-7.5. In this environment, sample microbes were found to be dominant with the experiment being 55.5% successful. Nine isolates with their corresponding clinical samples were taken and tested for the Presence or absence of antibiotic resistance with 5 of the samples showing resistance to the antibiotic. Three of the samples that is sample #5, 12 and 18 showed antibiotic resistance while 12 and 18 showed resistance to both grams (- & +). It was found that through isolations and proper screening in locations with optimal conditions for bacterial growth, new antibiotics can be formed to help address the resistant bacteria pathogens.
This research chooses to mainly focus on ESKAPE pathogens and in particular the Staphylococcus aureus which is known as the cause of many infections to human beings.  It is mostly known for the cause of most nosocomial infections both in surgical and clinical areas. Staphylococcus aureus belongs to the Firmicutes family and is also a member of the flora of the body. It is a gram-positive round shaped bacterium which is most often found in the respiratory tract, the nose and in the skin (Kluytmans 2012). According to Masalha et al. (2010), Staphylococcus aureus is a catalase and nitrate-reducing agent. Also, it is a facultative anaerobe that grows without the need of oxygen.

It is a deadly human pathogen which is Responsible for causing many infections. These infections can be infective endocarditis and bacteremia as well as osteoarticular, soft skin, pleuro pulmonary infections, and device-related infections (Schlecht, 2014). These pathogens are present on the human skin, and thus It makes them too easily attack the victim. Most often, Staphylococcus aureus attacks the body through the skin and or the gastrointestinal tract. 

Approximately 20-30% of human being have been considered to be carriers of this pathogen making them responsible for about 5% of all clinical infections. In the United States, 500,000 patients are diagnosed with infections from Staphylococcus aureus annually with up to 50,000 deaths annually (Bowersox 2014).

In this research,the microbes were isolated from a vast collection of bacteria in the soil. It was noted that Luria Bertani plates had the higher number of colonies compared to the PDA plates. Colony count for 10^-3 Luria Bertani is ~136 with a 1.36X10^6 CFU/g count. Colony count for 10^-4 Luria Bertani is 17 with a 1.7X10^6 CFU/g count. Colony count for 10^-5 Luria Bertani is 14 with a 1.4X10^7 CFU/g count. Colony count for 10^-6 was too low to count and calculate CFU/g.
Materials and methods

Sample collection and study design

Monday, September 4, 2017, 14:21pm and Friday, August 2017 11:20 pm microbes were transferred from the soil, which was well sampled to ensure that the percentage of microbes was high. The soil sample which was used had optimum conditions of pH, temperature, oxygen levels and excellent culture conditions. 

Isolation

After the soil sample was collected, it was taken to the lab for isolation where single colonies were isolated. Different methods were used with the PDA plates and Luria Bertani plates being used for this experiment (Jon, 2016). The best-suited method for this research was using the Lauri Bertani plates where a large sample of single colonies was separated from the soil.

Optimal conditions

After the samples were isolated, they were exposed to optimal conditions to facilitate their growth. The culture used for this research was a culture media with 2% salt concentration, a pH of 6.5-7.5, temperatures of 37°C and ambient air oxygen concentration as it responds to the concentration in the soil. After culturing, the bacteria multiplied rapidly with different species being present. 

Antibiotic production

Antibiotic Production requires a specific pure strain of pathogens which has the capability of producing antibiotics. To separate these different species, streaking was used to pure identity strains from a species which would be capable of producing quality antibiotics. 1g of soil was measured and distributed to 4 plates of the appropriate agar medium. A solution of sodium chloride was filled with 6 test tubes with 9mL for each tube (Jon, 2016). The NaCl concentration was 0.9%. The soil sample was then divided into the tubes and shaken well for the sample to dissolve in the solution. Different dilutions were placed on the appropriate agar and the alcohol spread on top agar. The spreader (alcohol) was passed through the fire to make it sterile and then put in an incubator.

Screening

      The isolates which were taken from the species to have a pure strain were then screened for unique qualities to show if they are capable of producing antibiotics which can attack the resistant bacteria. 150ul of the solution culture was spread on the plate and am isolate picked. It was treated with B. subtillus gram and Erwinia carat oval gram -. 

Identification of antibiotic producing isolate

Antimicrobial agents who were screened were then taken for identification to determine those which could be capable of establishing an antimicrobial activity against the pathogenic bacteria
Results

During the isolation and counting process of bacteria from the soil sample collected, the method which was used was dilution using the aseptic technique (Alanis, 2016). In this method, both grams positive and gram-negative microorganisms were found. The gram-positive unknown were identified to be Bacillus subtilis while the gram-negative were identified to be Pseudomonas aeruginosa.

After the sample was collected and taken for isolation, the best method which was used was by usw of the Luria Bertani plates as opposed to the PDA plates which had a small number of bacteria.   After plating and incubation 2-3 days, the PDA plates resulted in too low of count (not between the 30-300 range) in CFUs to be counted. On the other hand, the Luria Bertani plates had enough colonies to be countable and to also be able to have CFU/g calculations preformed. Colony count for 10^-3 Luria Bertani is ~136 with a 1.36X10^6 CFU/g count. Colony count for 10^-4 Luria Bertani is 17 with a 1.7X10^6 CFU/g count. Colony count for 10^-5 Luria Bertani is 14 with a 1.4X10^7 CFU/g count. Colony count for 10^-6 was too low to count and calculate CFU/g.

When optimal conditions are available in a culture media, different species of bacteria grow with different characteristics. Organisms are also streaked to ensure that a pure culture is produced. This is done by taking a sample from each unique culture and the streak them using alcohol solution.

The number of isolates picked was 5 out of 9. These isolates had various characteristics including one white two yellow 1clear one clear grey, Irregular, flat, curled, smooth, rough and moist. The isolates which were picked five isolates have been shown antagonistic activity during primary screening (Alanis, 2016). Inhibition zones obtained from crude extracts showed significance differences. Five 0f the nine isolates plated showed resistance. # 5, 18, 12 showed antibiotic resistance and # 12, 18show resistance for the both grams ( + and - ). Also, the organic extract for antibiotic activity from the extract was as shown below.
#5 bottle initial weight 15.1g = .0151kg 

#5 bottle final w/ ethyl acetate weight 22.5g = .0225kg
#8 bottle initial weight 14.9g = .0149kg 

#8 bottle final w/ ethyl acetate weight 28.9g = .0289kg
#58 Final bottle weight evaporated 14.992 = .014992kg

Discussion

The increase in the number of resistant pathogens has caused heated debate in the world health organization as well as other institutions which advocated for proper human health. This has therefore resulted in higher investments being made for research and development in the area to ensure that new antibiotics which are capable of having a microbial activity to the resistant pathogens are developed. 

Staphylococcus aureus is known to be the cause of many clinical infections today. As a result of continued use of antibiotics as well as over the counter drugs to achieve multiple effects has resulted in increased resistance and thus increased the risk of the infection. According to Melisa (2017), everyone is at risk of contracting tue disease which is transferred through contact or from body fluids. However, some groups of people who are at a higher risk. These include breastfeeding mothers, infant and also others who have chronic diseases like cancer, lung disease, and vascular diseases.

From the research, it was determined that there are effective antibiotics which can be used to trigger microbial activity against resistant pathogens. These include Vancomycin and Flaxen which are obtained from pure strains of bacteria present in soils where optimal conditions are present.
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