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Abstract 

Over the past few years antimicrobial resistance has been a growing threat to the treatment of 

a wide range of infections. Resistance occur when bacteria and fungi develop the ability to 

beat the drugs designed to kill them. Antibiotics are important to prevent the growth of 

microorganism. One of the most dangerous pathogens is methicillin-resistant Staphylococcus 

aureus (MRSA) and vancomycin resistant Staphylococcus aureus (VRSA) are common 

pathogens in hospital. To solve the problem of AMR it is necessary to discover new 

antibiotics to fight these pathogens. Antibacterial resistant are described by the different type 

of mechanism action, which is known unique property and describes the potency of each one 

of them. 
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Introduction 

 The enormous number of microbes thriving on the planet earth has introduced both 

beneficial and destructive species, which affects the life of flora and fauna present on earth. 

Microorganisms belonging to different species have proved to the beneficial in many aspects 

included production of traditional food e.g. (cheese, yoghurt and curd). Industrial 

applicability of microbes has introduced their usefulness in agriculture and food industry. 

However their presence in the natural environment is further benefiting in the replenishment 

of different resources. Microbes also belong to the category where they impose negative 

impact on other life form. They are referred to as pathogens. These pathogens have thrive in 

different conditions. Due to their long survival in harsh environment they have become 

resistant to certain aspects. 

 Antimicrobial resistance  (AMR)

Antibiotic resistance occur when bacteria and fungi develop the ability to beat the drugs 

designed to kill them. Over the past few years antimicrobial resistance has been a growing 

threat to the treatment of a wide range of infections. These infections are caused by viruses, 

parasites, bacteria and fungi. Antimicrobial resistance is a major concern to all over the world 

and multiple sectors. These sectors include human health, animal health and treatment of 

common diseases in hospitals1. Among them antimicrobial agents are extensively used in 

hospitals. It is associated with enteric infection i.e. (tuberculosis, typhoid, epidemic nausea, 

vomiting and diarrhoea.) All major microbial pathogens of are becoming antimicrobial 

resistant to the traditional antibiotics2. There are a various reasons why bacterial resistance 

should be a broad concern in worldwide hospitals and communities. AMR resistance is 

observed in almost all bacteria present in hospitals and health care sector including 

staphylococci, enterococci, klebsiella pneumoniae, and pseudomonas spp. The resistant 

developed by bacteria results in the failure in treating common health problem among 
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patients. A clinically important bacterium such as methicillin-resistant S. aureus (MRSA) 

was observed for very common AMR pathogen in many hospitals3. The major cause of 

mortality and prolonged length of hospitalization is directly or indirectly related to the 

problem of drug resistance4. There are many alternatives (new drug discovery or 

modifications of existing antibiotics) people are using to overcome the problem of AMR but 

the success rate is very less as continuous use of any new antibiotics can results in the 

resistance in microbes. 

Antibiotics

Antibiotics are important to prevent the growth of microorganisms. In 20th century it has been 

used for the treatment of bacterial infection. In 1928 penicillin was discovered in the field of 

modern medicine to treat microbial infections. After the discovery of penicillin, different 

classes of antibiotics were discovered to control most of the infectious diseases. Antibiotics 

mostly used for the treatment of bacteria, fungi yeast and parasitic infections. One of the most 

dangerous pathogens is methicillin-resistant Staphylococcus aureus (MRSA) and vancomycin 

resistant Staphylococcus aureus (VRSA) are common pathogens in hospital. MRSA has 

become more virulent in recent years. It is a nosocomial infection and commonly located on 

skin and soft tissue of the body5. The frequent increase in problem of AMR results in 

attracting the attention of World Health Organisation4. In 2001 WHO published the global 

strategy on control of AMR along with a aimed to authorize countries to define and apply the 

national policies in response to antimicrobial resistance6. Now all over the world governments 

has started paying attention to this serious problem as it threatens the development and 

achievements of the modern medicine which involve all major microbial pathogens7.  

Antibiotics generation  

Generations of antibiotics comes in two cases when penicillin and cephalosporin are 

depending on their action on the cell wall of gram positive bacteria and gram negative 

bacteria .Generation are described in broad range and limited range of antibiotics. 

a) First generation of antibiotics  

Cephalosporin was the first generation introduced for the treatment of pencillinase resistant. 

A large number of drugs in first generation group are resistant to organisms that produce 

penicillinase. First generations of antibiotics are limited in range of clinical use. Examples of 

first generation of antibiotics are following: 

Penicillin; penicillin G and Penicillin V   

 

Cephalosporin; Cephapirin, Cephalothin, Cephazolin, Cephalothin, Cephradin, 

Cephardroxin 

b) Second generation of antibiotics  
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In the 2nd generation of antibiotics have an extended spectrum for clinical use of some 

positive bacteria and negative bacteria. It works similar to penicillin G class and effective 

against Escherichia coli, Proteus mirablis and Haemophilus infunza which are associated 

with respiratory, urinary and ear infections.   

Penicillin; Amoxicillin and Ampicillin 

Cephalosporin; Cefuroxime, Cephamandole, Cephoxitin, Cephaclor, Cephrozil and 

Coracarbe

c) Third generation of antibiotics  

In this generation cephalosporin’s antibiotics are in broad spectrum .it is affective against 

both gram positive and gram negative bacteria. This generation of antibiotics is used for the 

treatment of a serious urinary, respiratory and bacteraemia infection. It is most resistant to 

penicillianase producing organism. 

Penicillin; carbenicillin and tiearcillin 

Cephalosporin; cephixime, cephtriaxone, cephotaxime, cephtizoxime and cephtazidime 

d) Fourth generation of antibiotics  

These are extended spectrum of antibiotics. They are not resistant to β-lactamase producing 

microorganism. It is used for serious infections due to Pseudomonas aeruginosa, proteus 

vulgarise and klebsiella pneumonia. Example; Cephipime 

e) Fifth generation  of antibiotics  

In this generation of antibiotics have the widest range of antibacterial spectrum. e.g.; 

ceftaroline that is used against methicillin resistant Staphylococcus aureus (MRSA) and 

Gram positive bacteria. It holds the later generation of cephalosporin’s against to the Gram-

negative bacteria. 

Cephtarolinr; cause the pneumonia, skin and soft tissue infection. 

Cephtobiprole; methicillin resistant Staphlyococcus aureus. 

 

Mechanism  

Antibiotic resistant are described by the different types of mechanism action. Following are:  

(1)  Cell wall inhibition 

Antibacterial drugs do their work by inhibiting the cell wall. It included the β-lactamase, 

penicillins, cephalosporins, carbapenems and manobatam. β-lactamase destroy the 

antibacterial agent before it shows their effect. 
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(2) Interference with protein synthesis 

Bacteria may obtain the efflux pumps that excrete the antibacterial agents from the cell before 

it can reach the target site and show their effect. Efflux pumps transports the antibiotics from 

the cell membrane and maintain their intercellular concentration. Efflux pump is specific to 

antibiotics. Most of them are multidrug antibiotics e.g, macrolide and tetracyline. 

 (3) Inhibition of metabolic pathway.  

Bacteria may obtain the different genes for metabolic pathways, which produces different 

bacterial cell wall. This can results in less binding affinity of cell wall with antimicrobial 

agents. 

(4) Interference with nucleic acid synthesis.  

Due to the mutation and selection bacteria become resistant to antimicrobial agents. Bacteria 

also acquire the genetic information that encodes the resistant. There are a different type of 

genetic mechanism including transformation, transduction and conjugation9. 
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Fig;1. Mechanism of action  
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the environmental changes, pH, light and radiation all contribute to occurrence of resistance 

in bacteria. Intrinstic resistance mostly utilize enzyme to destroy the drug or protect 

intercellular drug binding within the target site of organisms11. New resistance mechanisms 

are constantly described and new vectors and genes of transformation are regularly 

identified12. 

Alternatives of antibiotics 

Antibiotics have led to the development of modern medicine and saved countless lives over 

the past 70 years. Because of the growing problem of AMR the various alternatives are used 

such as prebiotics, probiotics, vaccines, phage therapies and herbal medicine. Phage therapies 

are relatively cost effective and highly specific. Phage may encode the toxins and integrated 

to host bacterial genome and convert it into a lysogenic cycle. Bacteriophages and 

antimicrobial peptides are novel alternatives of antibiotics.  

On the other hand herbal medicine is also considered to be good alternative to antibiotics. e.g.  

Garlic is known for the preventive and curative powers. Some more examples of herbal 

alternatives can be use of honey, ginger, Echinacea, oregano, aloe vera13. The herbal 

formulations are important to decrease the pressure of development of unknown antibiotic 

resistance genes. Herbal drugs can be used alone or in combination to traditional antibiotics 

to give synergistic effect and avoid resistance with increased potency. C. Oppositifolia 

extracts were observed to be synergistic against E. coli and S. aureus when combined with 

erythromycin and amoxyclave13. This area of research is observed to be best alternative to 

deal with various resistant pathogens without toxic effects and at low dosage. 

Conclusion 

It is clear that bacteria continuously developing resistance against new antibacterial drugs. 

The problem of AMR needs new solution to cure people without side effects. In the various 

hospitals around the world bacterial pathogens are observed with multiple drug resistance. To 

deal with the problem of AMR it is necessary to discover new antibiotics which can kill these 

pathogens at low dosage. Scientists are getting much fascinated towards redesigning new 

antimicrobial agents either by alteration or modification of existing ones. Discovering new 

antibiotics is a difficult task but with the addition of herbal aspects into traditional antibiotics 

can be helpful to formulate new drugs. These formulations can be safer as they will be more 

effective at low dosage of antibiotics and resulting in very less side effects.   
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