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ourney of modern antimicrobials started after 
invention of penicillin by Alexander Fleming 
in early part of 20th century.1 History of 

antimicrobials is not exceeding 100 years. But 
now antimicrobial resistance (AMR) is a global 
health problem. Unresponsiveness of a 
microorganism to antimicrobials is called AMR.2 
Resistance to antimicrobial agents can be innate 
(natural) or acquired. Naturally, anaerobic 
bacteria are resistant to aminoglycosides due to 
lack of oxygen dependent transport mechanism 
that is required for entering bacterial cells. Cell 
wall synthesis inhibitors never act against 
chlamydial infection as they lack cell wall and 
Isoniazid (INH) is not effective against other 
organisms as it acts only by inhibiting mycolic 
acid synthesis.3 Primary mechanisms of microbial 
resistance are (1) inactivation of the drug by 
microbial enzymes, e.g. Inactivation of penicillins 
and other β-lactam antibiotics by β-lactamase 
enzymes, (2) decreased accumulation of the drug 
within the microbe, e.g. Decreased uptake and 
increased efflux of fluoroquinolones and 
tetracyclines and (3) reduced affinity of the target 
site (macromolecule) for the drug e.g. reduced 
affinity of ribosomes for aminoglycosides, 
chloramphenicol, clindamycin, macrolides, or 
tetracyclines.4 Acquired drug resistance arises 
from spontaneous mutation or from the transfer 
of plasmids.  These spontaneous mutations occur 
at a relatively constant rate, such as in 1 in 1012 
organisms per unit of time.3 If the organisms are 
exposed to an antimicrobial drug during this time 
period, the sensitive organisms may be 

eradicated, but the resistant mutant multiply and 
become the dominant strain. The probability of 
mutation increases due to exposure of an 
organism to sub therapeutic concentrations and 
prolonged exposure to an antibiotic.3,4 Misuse of 
antibiotics in agriculture, food production and 
especially among humans and animals is the 
predominant factor in the emergence and spread 
of AMR.5 This AMR spreads via human traveling 
and poor sanitation practices, which lead to 
deaths from infections worldwide.6,7 In 
developing countries, lack of laboratory 
diagnostic facilities led to the introduction of 
empiric, pragmatic, and problem oriented 
management strategies for the administration of 
antimicrobial drugs, which results in over 
treatment.6 
Prevention (limitation) of AMR may be done by 
avoidance of indiscriminate use of antibiotic, 
restricting use of antimicrobial combinations to 
appropriate circumstances e.g. TB, constant 
monitoring of resistance patterns in hospital or 
community and restriction of use of the newest 
antimicrobials etc. Specially, in developing 
countries greater regulation of antibiotics use is 
essential. This must be accompanied by strategies 
to improve the consciousness of doctors, 
veterinarians as well as public about the 
appropriate use of antimicrobials.7,8 The post 
antibiotic era is a new era in which existing 
antibiotics become resistance and simple 
infections as well as minor injuries will destroy 
both the human and animal.7,9 
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AMR is spreading throughout the world and 
threatens to destroy the great advances made in 
human medicine. To address this crisis, global 
collaboration is essential. It is not simply a human 
health issue, but also an environmental one. It is 
up to the human race to take up this challenge 
and save the world from this threat. 
 

Dr. Md. Shamim Ahmed 
Associate Professor  
Department of Pharmacology and Therapeutics 
North Bengal Medical College, Sirajganj, 
Bangladesh 
    Shamim.ma12@gmail.com 
 
REFERENCES 
 

1. MacDoughall, C. Penicillins, Cephalosporins 
and other beta-lactam Antibiotics. In: 
BruntonLL, Hilal-Dandan R, Knollmann BC, 
editors.  Goodman and Gilman’s The 
pharmacological basis of Therapeutics. 13th ed. 
California, United states: McGraw-Hill 
Publisher; 2018. 

2. Tripathi KD, editor. Essentials of Medical 
Pharmacology. 7thed. New Delhi, India: Jaypee   
Brothers Medical Publishers; 2013. p.691 

3.  Rang HP, Ritter JM, Flower RJ, Henderson G, 
editors. Rang and Dale’s Pharmacology. 
London, UK: Elsevier Publishers; 8th ed. 2016. 
p. 621-625. 

4. Steven CW, editor. Brenner and Steven’s 
Pharmacology. 6th ed. Philadelphia, USA: 
Elsevier Publisher; 2023. p. 437-439. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

5. McEwen S, Collignon P. Antimicrobial 
resistance: a one health perspective. Microbiol 
Spectrum. 2018; 6(2): 9-17. doi: 
10.1128/microbiolspec.ARBA-0009-2017 

6. Botelho J, Grosso F, Peixe L. Antibiotic 
resistance in Pseudomonas aeruginosa - 
Mechanisms, epidemiology and evolution. 
Drug Resist Updat. 2019: 44:100640. doi: 
10.1016/j.drup.2019.07.002 

7. Reardon, S. WHO warns against 'post-
antibiotic' era. Nature(2014). https://doi.org/ 
10.1038/nature.2014.15135. 

8. Farrington M. Chemotherapy of infection. In: 
Bennett PN, Brown MJ, Sharma P. editors. 
Clinical  Pharmacology. 11th ed. London, UK: 
Elsevier Publishers; 2012. p.169. 

9. Zucca M, Savoia D. The post-antibiotic era: 
promising developments in the therapy of    
infectious diseases. Int J Biomed Sci. 2010; 6 
(2): 77-86. PMID: 23675180; PMCID: 
PMC3614743. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

02 

NBMC J Vol 10 No 1                                                                                                                              January 2024 


