COMPARATIVE ANALYSIS OF ANTIMICROBIAL STRENGTH OF THREE MOST COMMON ANTIBIOTICS USED IN ENUGU 

(CASE STUDY OF ANTIBIOTICS DRUGS) 

ABATRACT

In comparing the antimicrobial strength of three most common antibiotics, which includes: streptomycin chloranphenicol and gentarccin. 

Samples of urine and high vaginal swab (H.V.S) were collected from park lane Enugu. The organisms isolated were pure culture of staphylococcus aureus and Escherichia coli 

Sensitivity test was carried out with  the use of sensitivity disk containing various minimum inhibitory concentration of the different antibiotics. 

The result obtained shaved that gentamicn was more effective followed by chloramphenicol while some organisms shaved resistant to streptomycin. 
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CHAPTER ONE

INTRODUCTION 

HISTORICAL BACK GROUND 

Antibiotics are chemicals when the chemical are put into the body, they stop the growth of kinds of germs. They help the body to fight diseases. More than 3,000 years ago ancient people stumbled over the discovery that some moulds could be used as a cure. The egyptians, the chinese, and indians of central American would use mold to treat rashes and infected would. At that time they didn’t understand either diseases or treatment. As time went on, people began to gain some insight of disease. In the 1860 Louis Pasteur Shaw that many disease were caused it bacteria. Later he discovered that we may be able to fight germ and other microbes. It was two German doctors, who were first to make an effective medication form microbes. Kudo if and Emmerich and Oscar has conducted their experiment in the  1890. They proved that germ that would for another. All the men did was to take the germ from infected bandages and grow then in a test tube. They would  then isolate a particular germ that caused green in factions in open would. This germs was bacteria called Bacillus pyoicyaneus. They put then into another test tube containing other type of bacteria, it was  then it happened that the bacillus pyocyaneus wiped out the other disease germ. The germs that was killed were those that caused cholera, typhoid, diphtheria and anthrau. From this the two men created a medication that they called pyoanase, it was the first antibiotics used in hospitals.

In 1928 Alexander Fleming, a Scottish scientist, discovered penicillin, the first antibiotics. He was keeping in a petn dish when a speck of mold fell in, it cause the mold to grow on the nutrient agar used to feed the bacteria. Surpassingly, it stopped the growth of the bacteria. Fleming through the mold called penicillin notatum produced a substance that killed the bacteria and so called it penicillin. However, he was not able to entrant it from broth in which he grew the mold.

In 1945, Waksman used the word antibiotics for the first time and proposed that it can be defined as a chemical substance of microbial origin that possesses antibiotic powers. He discovered a drug called streptomycin. It onginated frommicrobes found in soil and was a cure for many intestinal  diseases. Now antibiotics like penicillin and streptomycin was discovered. Each was effective against certain disease, but scientist wanted more. Doctors however, anted broad spectrum drug. That is a single antibiotics that could cure many disease 

The search proved successful one laboratory discovered Aureonycin, which is a drug that does the job of penicillin and streptomycin. Another laboratory discovered chloromycin. 

In 1949, yet another laboratory came with one of the effective  antibiotics ever found, terranycin. This drug could be used against many bacteria disease (Katzung, 1994). 

AIMS AND OBJECTIVE 

To identify causative organism that are delectious to mans health. 

To determine the potency of the different antibiotics. 

To know the type of organism sensitive to the different antibiotics. 

HYPOTHESIS 

H0- 
Streptomycin is more effective 

H1 – Streptonyin is not  effective 

H2  - 
Chloramphenicol is not effective 

H3-  Chloramphenicol is not effective 

H4- Gentamicin is more effective 

H5 –Gentanicin  is not effective 

H6 – Comparing the strength of the three antibiotics.

STATEMENT OF PROBLEM 

Due to the problem encountered in Enugu Urban (obiagu), most people abuse antibiotics owing to the general belief that antibiotics can be used  in the treatment of all kinds of diseases. This can result to drug resist. Accumulation of these drugs can lead to internal denage.  Hence this study which compares the antimicrobial strength of three antibiotics. 

SOCOP OF STUDY 

This work will be limited to the maximum inhibitory concentration and know the organism sensitive to the different antibiotics under certain temperature. 

LIMITATION OF STUDY 

Limited time in making research for the project work. 

2) Inharailability of equipment and reagents in the course of carrying out the work. 

CHAPTER TWO

LITERATURE REVIEW 

PROCUREMENT OF ANTIBIOTICS 

STRERPTOMYCIN 

Streptomycin belongs to a group of compound known as antibiotics which are produced by microorganisms and possess the property of inhibiting the growth and even of destroying other organisms (Rang et al, 2003). Streptomy griseus the streptomycin-producing organism was isolated in September 1943 and the first public announcement of the antibiotics was in January 1944. The practical potentialities of all clerical application followed recognition that streptomycin was effective against the tuberculosis organism not only in vitro but abo invivo. Several clinical centers undertook to the sensitivity of different freshly isolated strains of Mycobvactenun tuberculosis to streptomycin its practical evaluation in control of tuberculosis in experimental amals and finally its use in the human body. The two chiefly mycobacterium human disease pathogen are M. tuberculosis (which causes tuberculosis) and M. Leprae (which cause leprosy) bacterium actually varies since on artificial media spherical bacilli are thin straight rods measuring appronernately 0.4x3 microns (Favy, 1981).

It was recommended that a minimum period of treatment should be 3-6 months with daily does of 15-3.0g. on basis of treatment 100 tuberculosis cases, came to the rather optimistic conclusion that streptomycin  is an antibacterial agent which possesses a unique inhibition to the growth of M. Tuberculosis both experimentally and clinically (snider et al, 1985). 

Disseminated  henatogenous tuberculosis of the  ralary type here to fore did not respond to treatment spontaneous recoveries being entrenely. By the use of streptomycin it was possible to bring about a complete clinical and roentgenologic remission (Blackburn and Aveny, 2000). 

After intramuscular infection, streptomycin is rapidly absorbed and widely distributed in tissues except the central nervous system only 5%  of the encellular concentration of streptomycin reaches the interior of the cell. Absorbed streptomycin is exerted by glonerullar filteration into the urine. After oral administration it is poorly absorbed from the gut; most of it, is enecreted in feacus (Jawet, 1988) 
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FIG 1 : STREPTOMYCIN 

Chemical nature of streptomycin belong to the glucosidews in which a diguanido group is linked to a nitrogen containing disaccharide like compound. It is a strong base with three basic functional groups. The molecular weight determination on the trihydrochloride in water gave about 800 for the free base. The structure of the streptomycin molecule is usually follows: it is moreactive against a large  number of bacteria found among the gram negative gram positive and acid fast groups among the spirochetes (Handerger and  Tomasz, 1991) it inhabits protein synthesis in bacteria and bactericidal for  susceptible microorganisms. It may be bactericidal for enterococci (eg in endocarditis) when co- mbinned with a penicillin. The therapeutic effectiveness of streptomycin is limited by the rapid emergence of resistant nutants (Gold, 1996).

 All microbial strains produce streptoncy resistant chromosomal mutants with relatively high frequency (Gold et al, 1996).

ADVERSE EFFECT OF STREPTOMYCIN 

Fever, skin rashes, and other allergic manifestations may result from hypersensitivity to streptomycin (Nathwani et al 1993). These occurs  most frequently upon  prolonged contact with drug, in patients receiving a protracted course of treatment (eg, tuberculosis) or in personnel preparing  solution and handling the drug those preparing solution should wear gloves) 

Streptomycin is markedly  toxic for the  vestibular portion of eight crnical nerves causing  timitus, vertigo, dizziness, and atania which  is often irreversible 

CHLORAMPHENICOL 
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FIG 2: 
CHLORAMPHENICOL 

It occurs  as a white to grayish or yellow- white. It has fine crystalline powder or fine crystals, needle or elongated plates. It is soluble in 400g. it has a pH of 4.5 –75 Chloramphenicol is a substance produced originally from culture of streptomycin Venezuela but now manufactured synthetically (Franklin, 1975). 

ANTIMICROBIAL ACTIVITY: Chloramphenicol is a potent inhibitor of protein syntheie in microorganisms. it blocks the attachment of anino acids to the nascent peptide chain on the 50S unit of ribosones by interfering with the action of peptidyl  transferees (Wiseman et al, 1994).

However, it is principally bacteriostatic, and its spectrum, dosage, and blood levels are similar to those of the tetracylines. Chloramphenicol has been used to treat many types of infections (eg due to Salmonellae, meningococci, H. influenzae etc. 

Chloramphenicol resistant is due to destruction of the  drug by an enzyme (Chloramphenicol acelytransferax) that in under plasmodia control (Backer, 1985). 

ADVERSE EFFECT OF CHLORAMPHENICOL 

Chloramphenicol infrequently cases gastro intestinal upset. However, administration of more than three (3g/d) regularly induces disturbances in red cell maturation. Elevation of serm iron and anemia (cheesbrong, 1984). These changes are reversible upon discontinuance of the drug. Very rarely, individual exhibit an apparent idosyncrmy to chloranphenico and develop severe or fatal depression of bone marrow function. 

The mechanism of  this aplastic anemia is not understood, but it is district from dose related reversible effect. For the reasons, the use of Chloramphenicol is generally restricted to those infection where  it is clearly the most effective drug by laboratory test or experience. Cases of leukemia were attributed to early use of Chloramphenicol. Reduced doses should be given to patients with hepatic impairment (Layrence et al 1997) 

 Used during immunization- Chloramphenicol may interfere with the development of immunity and should not used in active unionization. 

INTERACTION WITH OTHER DRUGS: in those patients who are concurrently receiving anticoagulants or anticonvulsant, dosage adjustment 

 Of these agent may be necessary (Farmer et al 1995). It should be used with canton if administered concnitanthy with linconyin dindamyin or erythromycin. 

In premature and newborn infants Chloramphenicol can induce collapse (gray syndrome) became the normal mechanism of detoxification  (glucaronide caryingation in the liver) is not yet developed (Murray et al, 1995).

GENTAMICON

Gentauicm is a highly broad spectrum antibiotics, minture of aninoglycoside substance derived from the actnonycete bactenun Micrononospora purpurae. In concentration of 0.5 5ug /ml, gentauicin is bactericidal for many gram positive and gramnegative bacteria including many strains of proteus, serratia and pseudomonas (Rikihisha, 1991). It is effective against streptococci and bactericides. Gentanicn has been used in seniours infections caused by gram negative bacteria susceptible to other drugs pencillins may precipate gentamicin in vitro (and thus must not be mixed) bu6t in vivo they may facilitate the anmioglycoside entrance into streptococci and gram negative rods and result in bactericidal synergism, beneficial in sepsis   and endocarditis (Williams, 1989).

ADVERSE EFFECTOF GENTAMICIN 

Gentameicn is toxic particularly in the presence of unpaired renal function. Gentamicin sulfate 0.1% has been used topically in cranes or solutions for infected burns or skin leison. Such cranes  tends to select gentameini resistant bacteria, and patient receiving then most remain in strict isolation (Rose et al 1992) 

Progression of vestibulotoxicity can occur for  months after the last always doses and recovery can be masured out to a year or even longer, in experimental animal (rates) hair cell may lose of their motion sensitive process (stereocila), but small  survival. this may happen in human as gentaruicn persist in the ear between 80 days and a years recovery the process might reasonably stretch over the  same time frame (Staley et al, 1989).

ANYIMICROBIAL ACTIVITY IN VITRO 

Antmicrobial activity in vitro in order to determine (1) the potency of an antibacterial agent insulation, (2) its concentration in body fluids or tissues and (3) the sensitivity of a given microorganism to known concentration of drug (O Brien, 1987). Measurement of Antinmicrobial Activity 

Determination of  these quantities may be under taken by one of two  principles methods, dilution or diffusion. Using an appropriate standard test organism and a known sample of drug for comparison, these  method  can be  employed to estimate either the  potency of antibiotic in the  sample or the  sensitivity of the microorganism. 

As Dilution method graded amounts of Antmicrobial substance are  incorporated into liquid or solid bacteriologic  media. The media are subsequently isoculated with test bacteria  and incubated. The end point is taken as that amount of antimicrobial substance required to ihebit the growth of or to kill the test bacteria. Agar dilution  suscepteibility tests are time consuming and their use is limited to special circumstances. Broth dilution tests were cumbersome and lettle used when dilution had to be made in yeast tubes; however, the advent of prepared broth dilution series for many different drugs in microdilution plates has greatly enhanced  and simplified the method. The advantage of microdilution broth dilution test  is that they permit a quantitative result to be reported indicating the amount of a given drug necessary to inhabit (or Kitt) the microorganism tested. 

B). DIFFUSION METHOD: A filter paper disk, a porous cup, or a bottomless cylinder containing measured quantities of drug is placed on a solid medium that has been heavily seeded with the test organisms. After incubation, the diameter  of the clear zone  of inhibition surrounding the deposit of drug in taken as a measure of the inhibitory  power of the drug against the particular test organism. This method is subject to many physical and chemical factors in addition to be simple interaction of drug and organism (eg the nature of the medium and diffusibility molecular size, and the stability of the drug,. Nevertheless the standardization of conditions permits quantitative  assay of   drug potency or sensitivity of the organism. When determining bacterial sensitivity by the diffusion method most laboratories the disks of antibiotic impregnated filter paper. A concentration gradient of antibiotic is produced in the disk. As the diffusion is a continuous process, the concentration gradient is never  stabile for long., but some stabilization can be achieved by allowing diffusion to start before bacterial growth begin. The greatest difficulties arise from the varying growth rates of different microorganisms.

 Interpretation of the results of diffusion tests must be based on caparisons between dilution and diffusion methods. Such companion have led to the establishment of reference standard imear regression lines can express, the relation between log of minimum inhibitory concentration in dilution zone in diffusion test.

Use of a simple disk for each antibiotic with careful standardization of the test condition permits the report of susceptible on resistant for a microorganism by camping the size of the inhibition zone against a standard of the saredring (Kirby B uarer method). 

Inhibition around a disk containing a certain amount of antimicrobial drug does not imply susceptibility to that same concentration of drug milliliter of medium, blood, or urine. 

ANTIMICROBIAL ACTIVITY IN VIVO 

The problem of the activity of antimicrobial agent is much more complex in vivo than in vitro. It involves not only drug and parasite but also a third factor, the host. Host drug relationship (absorption, excretion, distribution, metabolism and toxicity) are dealt with mainly in phanacology. 

DRUG- PATHOGEN RELATIONSHIP 

Several important integration between drug and pathogen have  drug and pathogen have the following in vivo factors. 

ENVIRONMENT 

The environment in the test tube is constant for all members of a microbial population. In the host, however, varying environment influences affects microorganism located in different tissues and in different parts of the body. Therefore, the response of the microbial population is much less uniform within the host than in the test tube (Siegel 19078). 

State of metabolic activity: in the test tube, the majority of microorganisms . in the body, it is devise, undoubtedly, many organisms are at low leve of  biosynthetic activity and are thus relatively unsusceptible to drugs  that inhibit cell wall formation. 

Distribution of drug: in test tube, all microorganisms  are equally exposed to the drug. In the body, the antimicrobial agent is  unequally distributed in tissues and fluids. Many drugs do not reach the central nervous  system effectively. The concentration in urine is often greater than the concentration in blood or tissue. The tissue response induced by the microorganisms may protect it from the drug. Erotic tissue or pus may adsorb the drug and thus prevent its constant with  bacteria.

LACATION OF ORGANSIMS: in the test tube, the microorganisms came into direct contact with the drug. In the  body, they many often  be located within tissue cells. Drug enter tissue cells at different rates. Some (eg tetracydires) reach about the same concentration inside manocytes as in there retracellular fluid, with other (eg Gentanicn) the drug probably does not enter host cells at all. 

Interfering  substances: in the test tube, drug activity may be impaired by binding of the drug to protein or to lipids or by interaction with salts. The biochemical environment of microorganisms in the body is very complex and results in significant interference with drug action. The drug may be bound by blood and tissue proteins or phospholipids, it may also react with nucleic acid in pus and may be physically adsorbed onto exudates, cells and necroticdebins. In necrotic tissues, the pH may be highly acid and thus unfavorable for drug action (eg  aminoglycosides).

CONCENDTRATION 

In the test tube, microorganisms are exposed to an essentially constant concentration of drug. In the body this is not so. 

A).
ABSORPTION: The absorption of drugs form the intestinal tracts (if taken by mouth) or from tissues (if infected) is regular. There is abortion of the drug. Consequently, the levels of drug in body compartments  fluctuate continually, and the microorganism are exposed to varying concentration of the a ntomicrobial agent 

b).
DISTRIBUTION: 
The distribution of drugs varies greatly with different tissues. Some  drug penetrate certain tissues poorly (eg central nervous system postrate). Drug concentration following systemic administration may  enefore be inadequate for effective treatment in such situations, the drug may be administred locally (eg injection of drugs into the central nervours system) on surface wounds or mucous membrances, local (topical) application of poorly absorbed drugs permits highly effects. Alternatively,  some dmgs applied topically on surface wounds are well absorbed. Drug concentrations is urine are often much higher than in blood. 

c)
VARIABILITY OF CONCENTRATION:  it is critical to maintain an effective concentration of a drug where the infecting microoganism proliferate for a sufficient length of time to eradicate them. Because the  drug is administered intermittently and is absorbed and execrated irregularly, the level constantly fluctuate at the site of infection in order to maintain sufficient drug concentration for a sufficient time, the time does relationship must be considered. The  larger each individual drug does, the longer the permissible interval between doses. The  small the individual dose, the shorter the interval that will ensure adequate drug level.. a good general rule in antimicrobial therapy is an follows; give a sufficiently large amount of an effective drug as early as possible and continue treatment long enough to ensure eradication of infection but give an antimicrobial drug only when it is indicated by rational choice. 

Postantibiotic Effect: The postabtibiotic effect delayed regrowth of bacteria after exposure to antimicrobial agent. It is a property of most antinemicrobials, except that most B- lactams do not show the  Postantibiotic effect with gram negative bacilli. The  carbapenens do have a Postantibiotic effect with the gram negative bacilli. 

RESISTANCE  TO ANTIMICROBIAL DRUGS 

There are many different mechanisms by which microorganisms might exhibit resistance to drugs. 

microorganism produce enzyme that destroy the active drug. Example staphylococciresistant to penicillin G produce a B lactance that destroys the negative rods. Gram negative resistant to aninoglycosider (by virtue of a plasnid) produce adenylating or acetylating enzyme that destroy. Gram negative bacteria may be resistant to Chloramphenicol if they produce a Chloramphenicol acetyltransferase. 

Microorganisms change their permeability to the drug. Examples tetracycline accumulate in susceptible bacteria but not in resistant bacteria. Resistance to polymyxions in abo associated with a change in  permeability to the drugs. Streptococci have a  natural permeability barriers to aminoglycosides. This can be partly overcome by the simultaneous presence of a cell wall, active drug e.g a penicillin, resistance to anikacin Doug and to some other aninoglycosider may depend on a lack of permeability to the drugs apparently due to an outer membrane change that impairs active transport into the cell. 

 Microorganisms develop an altered structural target for the drug. Chromosomal resistant to animoglycosid is associated with the loss or alteration of a specific protein in the 30S subunit of the bacterial ribosome that serves as a  binding site in susceptible organisms thromycin- resistant organisms have an altered receptor on the 50 s subunit of the ribosome resulting. Fromrethylation of a 235 ribosomal K.N.A. resistant to pencillins and cephalo sporins may be a function of the loss or alteration of PBPs. Penicillin resistance in streptococcus pneumonia and enteritis due to altered PBPs. 

Microorganisms develop an altered enzyme, that can still perform its metabolic function but is much less affected by drug example . in trimethoprin resistant bacteria, the dihydroflic acid reductase is inhabited farless efficiently than in trimethopnin susceptible bacteria (Funke, et al 1997)

FACTOR AFFECTING ANTIMICROBIAL ACTIVITY 

Among the many factor that affect antimicrobial activity must be considered because they significantly influence the result of tests. 

pH of environment: some drugs are more active at acid pH (eg nitrofurantional others at alkaline pH (eg aminoglycoside, sulfonanicde). 

Components of medium: soduim polyanetholsufonate and other anionic detergents inhibit aminoglycosides. PABA in tissue extracts antagonizes sulfonamides. Serum proteins bind penicillin in varying degrees, ranging from 40% for meticillin to 98% of dicloxacillin. Addition of Nacl of to the medium enhances the detection of methicilin resistance in S aureus. 

Stability of Drug: At incubator teriperature, several antimicrobial agents lose their activity. Chlortetracycline is inactivated rapidly and penicillin’s more slowly where as aninoglycosider, Chloramphenicol, and ciproflaxin are quite stable for long period 

Size of inoculum: In general the larger  the bacterial inoculum, the lower the  apparent “sensitivity of the organism. Large bacteria populations are less promptly and completely inhibited than small ones. In additions a resistant mutant is much more likely to energy in large population. 

Length of Incubation: In many instances, microorganism are not killed but only inhibited upon short exposure to antimicrobial agents. The longer incubation continues, the greater the cancers for resistant mutant to energe or the least susceptible members of the antinecrobial population to begin multiplying as the drug deteriorates.

Metabolic Activity of microorganisms: Ingeral, actively  and rapidly growing organisms are more susceptibility to drug action than those in the resting phase. Metabolically inactive organisms that survive long exposure to a drug many have offspring that are fully susceptible to the same drug, 

CLINICAL USE OF ANTIBOTICS SELECTION OF ANTIBIOTICS 

The rational selection of antimicrobial drugs depends upon the following

Diagnosis: A  specific etiologicdiagnosis must be formulated. This can often  be done on the basis of a clinical impression. Trues, in typical lobar pneumonia or acute urimany tract infection, the relationship between clinical impression alone. Even in these cases, however, as a safeguard against diagnostic error, it is preferable to obtain a representative specimen for bacteriologic study before giving antimicrobial drugs. 

In most infections, the relationship between cansative agent and clinical picture is not constant. It is there fore important to obtain proper specimens for bacteriologic identification of the causative agent. As soon as such specimens have been secured chemotherapy can be started on the basic of the best  guess. Once the causative agent has been identified as necessary (Relna 1993).

The best guess of a causative organization   is based on the following consideration among others; (1`) the site of infection (eg pneumanie urinary tract infection was acquired; (2) the agent of the   accent (eg meningitis: neonatal young child adult)(3) the place where the infection  was acquired (hospital veris community) (4) mechanical predisposing host factor (immunodeficiency, corticosteroides, transplant, cancer chemotherapy, etc. 

When the  causative agent of a clinical infection is known, the drug of choice can often be selected on the basis of current clincical experience. 

Susceptibility tests: Laboratory tests for antibiotic susceptibility are indicated in the following cirunstances: (1) when the microorganism recovered  is of a type that is often resistant to antimicrobial drugs (eg gran negative entricbateria) (2) when an infection process is likely to be fatal unless treated specifically (eg meningitis septicemia) and (3) in certain infections where eradication of the infections organisms required the use of drugs that are rapidly bactericidal not merely bacteriostatic (eg infective endocarditis. 

CHARACTERISTICS OF ANTIBOTICS 

Most microbiologist distinguish two groups of antimicrobial agents used in the treatment of infection disease antibiotics, which are natural substances  produced by certain groups of microorganism and chemotherapeutic agents, which are chemically synthesized. A hybrid substance is a senisynthetic antibiotic, where in a molecular version produced by the ruiorobe is subsequently modified by the chemist to achieve desired properties (backer  and  Silvertion (1985). Further more, some antimicrobial compounds, originally discovered as production of microorganisms, can be synthesized entirely by chemical means. They might be referred to as synthetic antibiotics to distriguish them from the chemotherapentic agents. 

The modern era of antinecrobial chemotherapy began in 1929 with flemongs discovery of the powerful bactericidal substance penicillin and donagks discovery in 1935 of synthetic chemicals (Sulfonamides) with broad antinecrobial activity. .

In the early 1940, supurred partially by the need for antibacterial agent in WW II, penicillin was  isolated, purified and infected into experimental animals, where it was found not only cure infections but also to possess incredibly low toxicity for the animals. This fact us here into being the age of antibiotic chemotherapy and an intense search for similar antimicrobial agents of low toxicity to animal that night prove  useful in the treatment of infection disease. The rapid isolation of streptonyin, Chloramphenicol and tetracydines soon followed, and by the 1950 these and several other antibiotics were in clinical usage. 

The most important property of an antimicrobial agent, from a host point of view, is its selective toxicity, i.e that the agent in some way that inhibits or kills bacteria pathogens but has little or no toxic effect on the host. This plies that the biochemical processes in the bacteria are in someway  different from those in the animals cells, and that the advantage of this difference can be in chemotherapy (bradshaw, 1979).

Antibiotics are low molecular weight substance that are produced as secondary metabolites by certain groups microorganism especially streptoncyces, bacillus, and a few molds (streptonyces,  Bacillus,  lephalosprium)  that at are inhabitants of soils. They may have a static (inhibitory) effect on a range of microbes. The range of bacteria or other microorganisms that is expressed as its spectrum. If effective mainly against gram positive or gram negative bateria they are narrow spectrum. If effective mainly against a  single organism or disease they are referred to as limited spectrum. 

A clinical useful antibiotic should have as many of these characteristics as possible.

Broad spectrum: An ideal antibiotic should have a wide spectrum of activity with the ability to destroy or inhibit many different species  of pathogenic, organisms.

Non toxic to host: An ideal antibiotics is non poisonous to host and without undesirable side effects. Most of the valuable antibiotics however many be infected into the blood stern exerting a more harmful influence upon microorganisms destroying then without serious damage to cell, it should not eliminate the normal flora of the body. 

Non allergy: Antibiotics should be non all eugenic to the host. As a result of its penetration ability its leaves little or non allergy condition on the host. It should be able to reach the part of the harm body where the infections in occurring. 

Economy. It should be low in cost, it should be easy to produce.

Microbial resistance: An ideal antibiotics, microbial resistance in uncommon and is not likely to develop. 

CHAPTER THREE

MATERIALS AND METYHOD 

SAMPLE COLLECTION 

Sample of high vaginal swab (HVS) and urine sample were collected from park lane Hospital , Enugu. They were taken to the laboratory for immediate analysis. 

MEDIA COMPOSITION

The media used were nutrient Agar and blood agar. 

Table !: Nutrient agar 

Beef extract 
-         3.0g 

Yeast extract 
- 2.0g 

Peptone water –        5.0g 

Nacl 
- 

 5.0g 

Agar (oxoid) –        2.0g 

Distilled water –     100ml 

pH 


- 2.0

TABLE 2: BLOOD AGAR 

Nutritious agar 

5.6g

Sterile defrinated blood – 2.5ml 

DIRECTION FOR PREPARATION OF NUTRIENT AGAR

5.6g of  Nutrient agar was weighed into 200ml of distilled water in a conical flask. This was then nined gently by shaking the conical flask, corked with cotton wool and wrapped with aluminum foil. It was then sterilized in the autoclave at 1210c for 15 minutes. The both was allowed to cool for 500c and was poured aseptically into petn dishes. It was allowed to solidify and kept in the refrigerator. 

DIRECTION FOR THE PREPARATION OF BLOOD AGAR

The molten Nutrient agar was allowed to cool for 500c and 25ml of sterile defrinated blood was poured into petridishes aseptically, allow  to solidify and kept in  the refingerator. 

MATERIAL USED FOR THE PREPARATION OF MEDIA 

These include glass ware such as: 

Petri dishes 

Beakers 

Measuring cylinder 

All naterials were  sterlized to aviod contamination in the hot air oven for 2 hours at 1600c. media which require the use of an autoclave for sterilization at 1210c for 15 minutes. 

Innoculating loop 

Forceps 

All these were sterilized by red heat using a spirit lamp, dipped into methylated spirit and dried to cool before use. 

CHAPTER FOUR

RSULT 

ISOLATION AND IDENTIFICATION PROCEDURES 

ISOLATION AND IDETIFICATION OF STAPHYLOCOCCUS AUREUS.

Staphylococcus aureus grow readily on most bacteriologic media under acerbic condition they grow most rapidly at 370c but form pigment best at wom temperature (20-25%) it appeared whitish in colour on blood agar. There are various procedures of biochemical test used to identify staphylococcus aureus which includes: 

Catalase test: A small amount of the  culture was picked from the nutrient agar slope using a clean sterile platinum loop and these was emulsified  in a drop of hydrogen perionide solution held in a small clean tube. The production of bubbles from the surface of the solid cultured material indicated the presence of Catalase. 

Oxidase test: A loopful of  1 % tetra-nethyl phenylene diamine dihydrochloride coxidase reagent was sterile platinum loop, the colony was sneared across the moistened paper. Positive reaction was indicated by purple collaring across the streak. Used to show acerbic respiratory bacteria that can produced the enzyme cytochorne oxides and those that produce a  reducing cytochrone C.

INDOLE TEST: Peptone water medium was isoculated and incubated for 48 hours at 370c, 0.5ml Kovacs reagent was added and was shaken gently. A red colour in the alcohol layer indicated a positive reaction and thus Shaw that tryptophan had been  broken down by the organisms. 

Citrate Utilization test: This test was done to determine which organization are capable of utilizing citrate as the sole source of carbon for metabolism with resulting alkalinity, and used to differentiate them.  Simmons citrate medium is slant from was inoculated and incubated at 370c for 24 hours A colour change form green to blue indicated citrate utilization positive. 

Tests for sugar fermentation: The organisms was streaked on the sloped surface of kligers iron agar and the bult of the tube inoculated by central stab. It  was then incubated for 48 hours at 37c. 

Acid production was indicated by yellow colour of the slope alone or slope and bult while gas production was indicated by blackening of the bult or bult and slope. 

ISOLATION AND IDENTIFICATION OF ESCHERICHIA COLI 

Escherichia  coli  are aerobic and  facultative anaerobic organism. Optimum temperate for growth is 36-370c with most strain growing over the range of 18- 440c.E. coli appeared pink and mucoild on blood agar. 

Pure culture  isolates of staphylococcus  aureus and E. coli were  obtained after 24hrs and subculturing was done on freshly prepared nutrient agar. 

SENITIVITY TEST

Sensitivity test is a test carried out to know  organism reacting to a particular antibiotics at a given temperature. Below diagram Shaw the pure  culture isolates of various organisms in which different antibiotics  are placed. Each petridishes. Were incubated for 24 hours to observe zone of inhibition.

The maximum inhibitory concentration was taken as the lowest concentration of the different antibiotics on the disk that would inhibit the growth of bacteria in Nutrient agar. They induced:

Streptomycin (s) 10 McG

Chloramphenicol ( c)  10 McG

Gentamicin ( G ) – 30 McG 

The petridish containing pure culture isolates of staphylococcus aureus and E. Coli were placed streptonyin Chloramphenicol and gentamicin respectively. 

Key 

MC- Mininun concentration per gram.

MIC – minimum inhibitory concentration 

The minimum inhibitory concentration (MIC) of the different antibiotics against the organisms were found to be as Shawn below. 

TABLE 3: ANTIBIOTICS (MIC) AGAINST STAPHYLOCOCCUS AUREUS.

	Antibiotics 
	Inhibition zone 
	Miniuminhibitory tratioin

	1. Streptomycin 
	+ + (2 cm)
	30 McG

	2.  Choranphenicol
	Resistant 
	10 McG

	3.  Gentanicn 
	+ + + (5cm)
	10 mcG


TABLE 4:  ANTIBIOTICS (mic) AGAINBST ESCHERICHIA COLI 

	Antibiotics 
	Inhibition zone 
	Concentration 

	1.  Streptomycin
	Resistant 
	30McG

	2. Choranphenicol
	+ + (2 cm)
	10Mcg

	3.  Gentamicin 
	+++ (5 cm)
	10mcG


 Staphylococcus aureus is a gram positive coccus. In streptomycin the inhibition zone was clear (+ +) Chloramphenicol was resistant while gentinicin has the cleared zone of inhibition (+ + +)

Escherichia  coli  is a gram rezone was resistant, chloamphnicol has clearer zone (+ +) while gentanuin has the clearest zone of inhibition ( + + +).

STAPHYLOCOCCUS AURENS 

The graph attached show the minimum and Escherichia coli against Antibiotics. It shows that Gentanicn has the clearenent zone esgenicl

CHAPTER FIVE

RECOMMENDATION

Whenever people are sick they should not from   this work in which case Gentnicin is more effective in the treatment of staplococcus aureus and Escheriches coli than the other antibiotics. 

Therefore for the treatment of any disease infection a culture and  sensitivity  test must be conducted to select the best antibiotics for the treatment of this disease .

CONCLUSION 

An ideal antibiotics exhibits selective toxicity. This implied that a drug in harmful to a the host.  There are many antibiotics used in our society for the  Fruition  these antibiotics includes, erythromycin, Ampicillin, tetracylines, penicillin, Lincomycins Etc. of all these antibiotics streptomycin Chloramphenicol and gentanecin have been found to be effective in bacteria and other related infections. They can be used singly or mixed with one another for better result.

In the course of the study, Gentameicun in found to be most effective to the organization tested.
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