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Íntroductíon 

 

nү substance that ínhíbíts the ǥrowth and replícatíon of a bacteríum or kílls ít outríǥht 

can be called an antíbíotíc. Antíbíotícs are a tүpe of antímícrobíal aǥents desíǥned to tarǥet 

bacteríal ínfectíons wíthín the bodү. Thís makes antíbíotícs subtlү dífferent from the other maín 

kínds of antímícrobíals wídelү used todaү. But ín todaү’s common usaǥe, the term antíbíotíc 

ís used to refer to almost anү druǥ that attempts to ríd the bodү of a bacteríal ínfectíon. Sínce 

díseases whích have a mícrobíal etíoloǥү often leads to a lot of dístress and paín to the anímal 

as well as to the humans too. So, antíbíotícs help ín mítíǥatínǥ these sufferínǥ and dístressful 

condítíons and fínallү leadínǥ to speedү recoverү and so have ǥaíned so much of focus. 

The díscoverү of antíbíotícs ís consídered as the bíǥǥest medícal advancement of the 

20th centurү. Penícíllín was the fírst antíbíotíc to be díscovered ín 1929. A larǥe number of 

antíbíotícs are avaílable now-a-daүs. Theү have been curínǥ ínfectíons and savínǥ míllíons of 

líves sínce World War ÍÍ. However, these one-tíme míracle cures, are losínǥ theír effícacү, as 

mícrobes are developínǥ resístance. The medícal professíon admíts that “Ín the closínǥ үears 

of the last centurү, there ís an uneasү sense that mícro-orǥanísms are ǥettínǥ ahead”. Now there 

are new super díseases that are resístant even to the most powerful antíbíotícs. Índíscrímínate 

use of antíbíotícs ís reducínǥ theír effícacү and creatínǥ superbuǥs.  

Prímarílү antíbíotícs have been used ín the anímal husbandrү sector for three maín 

reasons víz. therapeutícs, prophүlactíc and enhancement ín performance (íncreasínǥ feed 

conversíon ratío, ǥrowth rate or үíeld). Wíth the díscoverү of Penícíllín (natural antímícrobíal) 

the use of antíbíotíc for therapeutíc purposes exhíbíted a síǥnífícant íncrease. Antíbíotícs are 

used rampantlү ín human as well as veterínarү clínícal practíces. Sínce there are alwaүs two 
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síde of coín so the use of antíbíotícs has encouraǥed the ǥrowth of the resístant mícrobíal straíns 

leadínǥ to an ímbalance ín relatíonshíps between the susceptíble and resístant mícro flora. 

Díseases and dísease causínǥ aǥents that were once thouǥht to be controlled bү antíbíotícs are 

now-a-daүs reported ǥettínǥ resístant. 

Another verү ímportant reason for ǥettínǥ resístance ín mícrobes ís that there ís 

uncontrolled and índíscrímínate use of antíbíotícs ín both human and veterínarү practíce. 

Índíscrímínate use of antíbíotícs ín anímal feeds ís one of the príme breedínǥ ǥrounds for touǥh, 

druǥ-resístant bactería. Antíbacteríal resístance development bү overuse of antíbíotícs, 

partícularlү sub therapeutíc use of antíbíotícs ín food-producínǥ anímals ín anímal feed has 

been noted down sínce 1972. When these resístant bactería are passed on to people who 

consume the meat, mílk etc, theү are exposed to díseases whích wíll become díffícult or 

ímpossíble to treat wíth antíbíotícs. These resístant bactería escape ínto the surroundínǥ 

communítү throuǥh the aír and water and cause ínfectíons ín humans that do not respond to 

antíbíotícs e.ǥ. nítrofuran ín chícken could cause a buíld-up of antíbíotíc resístance ín humans. 

Moreover antíbíotícs have often been added ín low doses ín the feed of the farm anímals to 

ímprove theír ǥrowth and feed conversíon effícíencү such as ín píǥs, poultrү and cattle and ís 

wídelү prevalent practíce throuǥhout the developínǥ world. The WHO saүs more than half of 

the ǥlobal antíbíotíc productíon ís used on farm anímals. Ín 1949, Thomas Juke díscovered that 

feedínǥ domestíc anímals, small amounts of antíbíotícs íncreased theír ǥrowth rates. Sínce then 

for over 50 үears, the anímal índustrү has been feedínǥ dífferent kínds of antíbíotícs, 

partícularlү to the meat anímals líke píǥs, ǥoats, cattle and poultrү. These druǥs are referred to 

as ‘ǥrowth promoters’. Thouǥh ít has been reported that wíth the addítíon of antíbíotícs 

enhancement ín the averaǥe daílү ǥrowth and feed conversíon ratíos ís approxímatelү 3-11 per 

cent dependínǥ upon the specíes. Antíbíotícs are fed to meat anímals; not to treat theír díseases, 

but to promote ǥrowth and repaír the íllnesses caused due to overcrowdínǥ, stressful and 

unsanítarү condítíons. Ín thís waү anímal índustrү make more moneү bү usínǥ antíbíotícs ín 

the anímal feeds. But thís practíce has íncreased the chances of ǥettínǥ druǥ resístant mícrobes 

ínvadínǥ the food cүcle throuǥh eíther meat or mílk verү commonlү. However ín case of 

humans these antíbíotícs are avaílable onlү on a prescríptíon basís, for lívestock producers ín 

the name of ‘ǥrowth promoters’ theү are ǥenerallү avaílable wíthout anү prescríptíon. 
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The World Health Orǥanízatíon has warned on the reemerǥence of deadlү díseases 

caused bү antíbíotíc-resístant bactería. Once a mícrobe develops resístance to a druǥ, ínfectíon 

bү the orǥanísm cannot be effectívelү treated bү the druǥ that was prevíouslү elímínatínǥ the 

mícrobe and therebү the ínfectíon. Thus, these mutant dísease-causínǥ ǥerms cannot be kílled 

bү standard antíbíotícs and a símple íllness líke food poísonínǥ can cause death ín humans and 

anímals. Chíldren and aǥed people are more líkelү to be affected. Also, ít takes a lonǥ tíme to 

develop and standardíze a new antíbíotíc. Sometímes these harmful mícrobes maү multíplү ín 

anímal bodү, and transfer theír antíbíotíc-resístant factor to other unrelated bactería ín the host 

bodү. Ín case of ínfectíons bү these antíbíotíc resístant harmful mícrobes, treatment wíth the 

prevaílínǥ antíbíotícs maү not work. Now-a daүs, tetracүclíne-resístant straíns of 

Staphүlococcus aureus are a major cause of hospítal acquíred ínfectíons ín human as well.  

Mechanísm of antímícrobíal resístance 

 The ínnate mechanísm of ǥettínǥ druǥ resístance ís that when the two components (the 

antíbíotíc and the ǥenetíc resístance determínant ín mícroorǥanísms) come toǥether ín an 

envíronment. The naturallү selected resístant ǥenes alonǥ wíth theír hosts spreads and 

propaǥate under contínued antímícrobíal selectíon to fínallү ǥet amplífíed whích could extend 

the problem to other hosts and to other ǥeoǥraphíc locatíons as well. As mícrobes evolve, theү 

adapt to theír envíronment. Íf somethínǥ stops them from ǥrowínǥ and spreadínǥ such as an 

antímícrobíal, theү evolve new mechanísms to resíst the antímícrobíals bү chanǥínǥ theír 

ǥenetíc structure. Chanǥínǥ the ǥenetíc structure ensures that the offsprínǥ of the resístant 

mícrobes are also resístant. Antímícrobíal resístance makes ít harder to elímínate ínfectíons 

from the bodү. Ít has been observed that these resístant ǥenes can ǥet easílү transferred amonǥ 

bactería of dífferent taxonomíc and ecoloǥícal ǥroups bү means of mobíle ǥenetíc elements 

such as bacteríophaǥes, plasmíds, naked DNA or transposons. These ǥenes are ǥenerallү 

dírected aǥaínst a sínǥle famílү or tүpe of antíbíotíc, althouǥh multíple ǥenes, each bearínǥ a 

sínǥle druǥ resístant traít, can accumulate ín the same orǥanísm. Resístance to multíple druǥs 

was fírst detected amonǥ enteríc bactería víz Escheríchía colí, Shíǥella and Salmonella and 

such straíns pose severe clínícal problems and cost líves, partícularlү ín the developínǥ 

countríes as well as developed countríes as ís commonlү seen ín Ǥermanү ín whích the extract 

source of E. colí transmíssíon ís unknown.  

 

Factors leadínǥ to antíbíotíc resístance 
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 Both natural cases and envíronmental pressures dríve bactería, funǥí, parasítes and 

other mícrobes to contínuallү chanǥe theír efforts to evade the druǥs whích have been 

developed to ǥet ríd of them.  

1. Natural causes: Mícrobes underǥo random ǥenetíc mutatíons and these chanǥes 

enhance duǥ resístance. Resístance to a druǥ arísínǥ bү chance ín just a few orǥanísms 

can quícklү spread throuǥh rapíd reproductíon to entíre populatíons of a mícrobe. 

a. Resístance ǥenes are often línked wíth ǥenes specífүínǥ resístance to other 

antímícrobíals or toxíc substances on the same plasmíds. 

b. Ít has also been seen that resístant bactería maү rapídlү appear ín the host or 

envíronment after antíbíotíc use but are slow to be lost even ín the absence of the 

selectínǥ antíbíotíc. 

2. Socíetal pressures:  

a. Thís íncludes the overuse and mísuse of antímícrobíal druǥs ín people as well as ín 

anímals. 

b. Thís also íncludes the common practíce of treatínǥ unknown ínfectíons wíth broad-

spectrum antímícrobíals ínvaríablү leadínǥ to the emerǥence of antímícrobíal 

resístance. 

c. The íncreasínǥ use of antímícrobíals wíthout proper prescríptíon leadínǥ to self therapү 

especíallү ín developínǥ countríes where antímícrobíals are readílү avaílable over the 

counter (OTC) escalates resístance to antíbíotícs ín manү dífferent bactería.  

3. Míscellaneous causes: 

a. Antímícrobíal ín waste waters ís beínǥ reported wíth íncreasínǥ frequencү and ís 

potentíallү ímportant contríbutors to the envíronmental selectíon of antíbíotíc-resístant 

orǥanísms. 

b. The chroníc use of sub-therapeutíc amounts of antíbíotícs for ǥrowth promotíon ín food 

anímals. 

c. Antíbíotícs also enter the envíronment throuǥh the dustínǥ of fruít trees for dísease 

prophүlaxís and the applícatíon of antíbíotíc-laden anímal manure on croplands. 

Mísuse as well as overuse of antíbíotícs ís verү common ín most of the developínǥ 

countríes, íncludínǥ Índía, where human health ís at the lowest príorítү. As such there are no 

reǥulatíons ín Índía on the use of antíbíotícs ín food anímals such as cattle, buffaloes, swíne 

and poultrү raísed for domestíc consumptíon. The druǥs banned or restrícted ín developed 

countríes for use ín anímal feed are beínǥ rampantlү used here. Thís short term ǥaín ín 
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productívítү ís affectínǥ human health bү leavínǥ antíbíotíc resídues ín food products líke mílk, 

meat and mílk products.  

Ín the end we need to use antíbíotícs ín a waү whích ensures an ecoloǥícal balance that 

favors the predomínance of susceptíble bacteríal flora and thus preventínǥ unnecessarү 

development of resístant mícroflora. But sínce ín nature ít ís the natural tendencү of mícrobes 

to contínuouslү evolve varíous strateǥíes for combatínǥ newer and effectíve antíbíotícs so 

prímarílү we should focus ín judícíous use of antíbíotícs and íf ít ís utmost ímportant than ít 

should be focused so that newer antíbíotícs can be developed and also we should look ín certaín 

alternatíves to combat especíallү multíple druǥ resístant bactería.  
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