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INTRODUCTION  
 

Somewhat recently we have seen a sensational increment 

both in the extent and supreme number of bacterial 

microorganisms introducing multidrug protection from 

antibacterial specialists. The phenomenon of antibiotics 

was demonstrated by posture in 1877, The growth of 

Anthrax bacilli in wind was inhibited by airborne 

bacteria, Fleming 1929 found that a diffusible substance 

was elaborated by penicillium mould which could 

destroy staphylococcus on the culture plate, He name the 

chemical penicillin but could not purifier, Chain and 

Florey followed of this observation in 1939, which 

culminated in the clinical use of penicillin in 1941, used 

in  wounds  that were produced in the world war in the 

1940, Waksman and his colleagues and took a systemic 

search of actinomycetes as a source of antibiotics and 

discovered streptomycin in 1944. This group of soil 

microbes proved to be a treasure house of antibiotics and 

soon Tetracycline, Chloramphenicol, Azithromycin and 

many other followed all three group of scientist Domagk, 

Fleming, Chain, Florey and Waksman received the 

Nobel Prize for their respective work or discoveries after 

this few novel systemic antimicrobial agents, example 

Fluoroquinolones, Oxazolidinones have also been 

produced.  

 

Antibiotics are the chemical substances that are produced 

by microorganisms in a small quantity which selectively 

inhibit or Kill other microorganisms. Bacteriostatic are 

the chemical substances that are produced by 

microorganisms and are responsible to inhibit the growth 

of microorganisms. e.g., Sulphonamides, 

Chloramphenicol, Nitrofurantoine, Tetracycline, 

oxazolidinones, Novobiocin, Ethambutol etc. 

Microbicidal are the chemical substances which are 

produced by the microorganism and are responsible to 

kill microorganism. e.g., Isoniazide, Nitronidazole, Beta 

lactumantibiotics, Bacitracin, Aminoglycosides etc. The 

chemical substance that are produced by microorganism 

in small concentration and inhibit or kill any other 

microorganism is antibiotics and the substances that are 

produced by microorganism in higher concentration and 

inhibit or kill any other microorganism antimicrobial 

example alcohol, lactic acid etc. In this repeatedly 

growing world microorganisms are improving their life 

cycle and their body by producing different kind of 

chemical, enzyme and due to mutation developing 

resistance, cross resistance against the drug or 

antimicrobial agents. Drug-resistance-It refers to 

unresponsiveness of a microorganism to an antimicrobial 

agent and is similar to the phenomenon of tolerance seen 

in the higher organisms. Natural resistance is microbe 

has always been resistance to certain antimicrobial 

agents because microbes lack the target side or metabolic 
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process which is affected by the particular drug e.g., 

gram-negative bacilli are normally unaffected by 

penicillin G. Aerobic microorganisms are not affected by 

metronidazole, while anaerobic bacteria are not affected 

by aminoglycoside antibiotics or, M. tuberculosis is 

insensitive to the tetracycline this type of resistance does 

not pose a significant clinical problem.  

 

Acquired resistance  
Due to long time use of antimicrobial agent, this can 

happen with any microbe and is major clinical problem. 

however, the development of the microorganism 

resistance is dependent on the drug. Some bacteria 

notorious for the Rapid acquisition of resistance e.g., 

staphylococci, coliform, tubercle bacilli other like 

staphylococcus pyrogens and spirochaete have not 

developed significant resistant to the Penicillium despite 

widespread use for more than 60 years. Gonococci have 

developed resistance against sulphonamide and also low-

grade resistance against penicillin, however in last 50 

years many gonococci with penicillinase enzyme found 

to be resistant against penicillin. 

 

Resistance developed in the microbes by two major 

mechanisms. 

1) Mutation a stable and inheritable changes occur 

spontaneously and randomly among microorganisms. 

Any sensitive population of microbes contains a few 

mutant cells, which requires higher concentration of the 

antimicrobial for inhibition. These are selectively 

preserved and get a chance to proliferate when the 

sensitive cells are eliminated by the antimicrobial agents, 

thus, in time it would appear that a sensitive strain have 

been replaced by a resistance one as happens when a 

single antimicrobial drug is used it is called as vertical 

transfer of resistance mutation (relatively slow usually of 

lower grade) and resistance may be a single step: A 

single gene mutation main confer a higher degree of 

resistance emerges rapidly e.g., enterococci to 

streptomycin. 

 

multi step:  A number of gene modification are involved 

sensitivity decreases gradually in a stepwise manner e.g., 

resistance to Erythromycin, Tetracycline and 

Chloramphenicol is developed by many organisms in 

this manner. 2). Gene transfer (infectious resistance): 

The resistance causing gene is passed from one organism 

to the other, is called as horizontal transfer of resistance.  

 

Multidrug resistance can be acquired by this 

mechanism 

1) Conjugation:   Sexual contact through the formation of 

a sex Pilus is common among Gram Negative bacilli and 

other species, here extra chromatin DNA or plasmid or 

resistance carrying gene or 'R’ factor is transferred from 

one bacterium to the other leading to the development of 

resistance. Non-pathogenic microorganisms may also 

transfer the ‘R’ factor to pathogenic organism which may 

become widespread by contamination of the food or 

water e.g., Chloramphenicol resistance of typhoid bacilli, 

Streptomycin resistance of E. coli and many other have 

been traced to this mechanism.  

2) Transduction: Transfer of resistance factor or 

resistance carrying gene occur through the different type 

of bacteriophage e.g., Lambda phage, T-phage, 

coliphage etc. Certain resistance of Penicillin, 

Erythromycin and chloramphenicol resistance have been 

found to be phage mediated. 

3) Transformation: One bacterium can take resistance 

carrying gene from other bacteria or from a medium in 

which the bacteria have released that resistance factor. 

However, this mechanism is not of the clinically 

significant.  

 

Resistant microorganism can broadly be of the 

following three types  

1) Drug Tolerant: The target biomolecule of the 

microorganism losses affinity for a particular 

antimicrobial agent e.g., Resistant staphylococcus aureus 

and E. coli and develop RNA polymerase that does not 

bind Rifampicin, Penicillin resistant pneumococcal 

strains have altered penicillin binding protein. 

Mutational target site modification is an important 

mechanism of fluoroquinolones and macrolide 

resistance. Another mechanisms acquisition of an 

alternative metabolic pathways.  

 

2) Cross resistance: Acquisition of resistance to one 

antimicrobial agent conferring resistance to another 

antimicrobial agent  to which the organism has not been 

exposed is called cross resistance seen between 

mechanically and chemically related drugs e.g., 

resistance to one sulfonamide means resistance to all 

other and resistance to one tetracycline means sensitivity 

to all other, search cross resistance is often complete 

however, resistant to one amino glycoside may not 

extend to another e.g., Gentamicin resistant strain may 

respond to Amikacin. Sometimes unrelated drugs show 

partial cross resistance e.g., between Tetracycline and 

Chloramphenicol; Erythromycin and Lincomycin as well 

as mechanically and chemically related drugs e.g., 

resistance to one sulphonamide means resistance to all 

other and resistance to one tetracycline means sensitivity 

to all other, search cross resistance is often complete 

however, resistant to one amino glycoside may not 

extend to another. Antibodies poisons are remedies used 

to prevent and treat bacterial sicknesses. Against 

contamination impediment happens when 

microorganisms change considering the usage of these 

medications. Organisms, not individuals or animals, 

become against microbial safe. These minute organic 

entities may defile individuals and animals, and the 

illnesses they cause are more genuinely to treat than 

those achieved by non-safe microorganisms. Hostile to 

disease hindrance prompts higher clinical costs, drawn 

out facility stays, and extended mortality.  The world 

frantically needs to change the way in which it supports 

and uses hostile to microbials. Whether or not new 

remedies are made, without direct change, against 

disease block will remain a critical threat. Lead changes 
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should moreover join exercises to reduce the spread of 

illnesses through vaccination, hand washing, practicing 

safer sex, and extraordinary food neatness. 

 

Table 1: Mechanism of action of Antibiotics on Microbes.  

Antibiotics Derived from Mechanism of action  Effective against Reference 

Penicillin  

Penicillium 

notatum 

Penicillium 

chrysogenum. 

Penicillin inhibit transpeptidase 

enzyme leading to failure of 

crosslinking of peptide chain of 

strand.    

It mainly affects gram positive 

Bacteria. It is broad spectrum 

antibiotics and is found in 

bacteria.  

Zara Risoldijuly et 

al.2018.  Bennett, KT 

et al., 2001 BL ligon et 

al.,2004 

Clavulanic acid 
Streptomyces 

clavuligeris 

Clavulanic acid Bind with beta 

lactamase reverse Valley initially 

but become covalent later and that 

is why it is also called suicidal 

antibiotic. 

Both gram positive and Gram-

Negative bacteria. 

 

Paradkar Ashish, 2019 

Chloramphenicol 
Streptomyces 

Venezuela 

Buying to 50s portion of ribosome 

and inhibit formation of the 

peptide Bond. 

It is broad spectrum antibiotics 

and is found to be effective 

against gram positive and Gram 

Negative  

Fernández-Martínez 

LT, et al.,2019. 

Kanamycin 
Streptomyces 

kanamyceticus 

Protein synthesis inhibitor bind 

with the  

Both gram positive and Gram-

Negative Example  

Fernández-Martínez 

LT, et al.,2019. 

Erythromycin 
Streptomyces 

erythreus 

Bind to 50s portion of ribosomal 

subunit and prevent translocation 

movement of ribosome along with 

mRNA. 

 Mostly against gram positive 

and some Gram-Negative 

Example - streptococcus 

pneumonia. 

Prince Giri & Jitendra 

Malviya, 2020 

Tetracycline 
Streptomyces 

aureofaciens 

 Protein synthesis inhibitor bind 

with the 30s ribosomal subunit. 

Both gram positive and Gram 

Negative. 

Hutchings MI et al., 

2019. 

Colistin 
Paenibacillus 

polymyxa 
Causes cell membrane disruption. 

It is mainly used for the 

treatment of multidrug-resistant 

gram-negative infection like 

pneumonia. 

El-Sayed Ahmed MAE 

et al.,2019 

 

Rifampicin 
Streptomyces 

mediteranei 

It is nucleic acid synthesis inhibitor 

binds with the RNA polymerase. 

Used in tuberculosis(1st line) 

and other infections . 
Pang Y et al., 2013 

 

CONCLUSION  
 

Killing specialist poison hindrance is in all probability 

the most genuine danger to in general flourishing, food 

security, and improvement today.  Counter acting agent 

poison block can affect anybody, things being what they 

are, in any country.  Against microbial hindrance 

happens routinely, yet abuse of unfriendly to microbials 

in people and creatures is speeding up the cycle. A 

making number of diseases – like pneumonia, 

tuberculosis, gonorrhoea, and salmonellosis are getting 

even more productively to treat as the counter microbials 

used to treat them become less viable.  Killing specialist 

poison obstruction prompts longer focus stays, higher 

clinical expenses and broadened mortality. 
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