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ANTIMICROBIAL AGENTS ANTIMICROBIAL AGENTS ––  revision revision   

= drugs used to treat infectious diseases= drugs used to treat infectious diseases  

antibioticantibiotics s ––  naturally occuring microbial      naturally occuring microbial      
                  productsproducts  

chemotherapeuticschemotherapeutics  ––  synthetic compoundssynthetic compounds  

  

Different types of antimicrobial agents:Different types of antimicrobial agents:  

  ANTIBACTERIALANTIBACTERIAL  

  ANTIFUNGALANTIFUNGAL  

  ANTIVIRALANTIVIRAL  

  ANTIPARASITICANTIPARASITIC  



ANTIBACTERIAL AGENTSANTIBACTERIAL AGENTS  ––  revision revision   

  

1) Inhibitors 1) Inhibitors of of cell wall cell wall synthesissynthesis  

2)2)  InhibitorsInhibitors  of of protein protein synthesissynthesis  

3)3)  InhibitorsInhibitors  of of nucleic acid nucleic acid synthesissynthesis  

4) Miscelanous4) Miscelanous  agentsagents  



1. 1. Inhibitors ofInhibitors of  bacterial bacterial cell wallcell wall  

synthesis synthesis ––  revision revision   

ββ--lactam agentslactam agents  
  penicillinspenicillins  
  cephalosporinscephalosporins  
  monobactamsmonobactams  
  carbapenemscarbapenems  
GlycopeptidesGlycopeptides  
  vancomycinvancomycin  
  teicoplaninteicoplanin  
OtherOther  inhibitors of bacterial cell wallinhibitors of bacterial cell wall  
  e.g. bacitracine.g. bacitracin  
                cycloserincycloserin  
            isoniazidisoniazid    
    



PenicillinsPenicillins  ––  revision revision     

Acidolabile:Acidolabile:  

  benzylpenicillin (penicillin G)benzylpenicillin (penicillin G)  

  procaine penicillinprocaine penicillin  

Acidostable:Acidostable:  

  phenoxymethylpenicillin (penicillin V) phenoxymethylpenicillin (penicillin V)   

Resistant to penicillinase:Resistant to penicillinase:  

  methicillin, oxacillin, flucloxacillinmethicillin, oxacillin, flucloxacillin  

Aminopenicillins:Aminopenicillins:  

  ampicillin, amoxicillin, coampicillin, amoxicillin, co--amp., coamp., co--amox.amox.  

UreidoUreidopenicillins penicillins &&  carboxypenicillins:carboxypenicillins:    

  coco--piperacillin, copiperacillin, co--ticarcillinticarcillin  



Acidolabile penicillins Acidolabile penicillins ––  revision revision   

ClassicalClassical  benzylpenicillin (penicillin G):benzylpenicillin (penicillin G):  

  crystallic penicillin G crystallic penicillin G ––  i.v.i.v.  

  procaine penicillin G procaine penicillin G ––  i.m.i.m.  

  benzathin penicillin G benzathin penicillin G ––  i.m. i.m.   

Spectrum: Spectrum: G+ cocci G+ cocci &&  rodsrods, , GG--  cocci,cocci,  

  GG--  spiralsspirals  

  

Acidostable penicillins Acidostable penicillins ––  revision revision   
  

phenoxymethylpenicillin (penicillin V):phenoxymethylpenicillin (penicillin V):  

  --  peroral; peroral; the same spectrumthe same spectrum  

  



  

Used against infections caused by Used against infections caused by S. aureusS. aureus  

  

OriginallyOriginally  methicillin methicillin   

  staphylococci resistant to penicillinase =staphylococci resistant to penicillinase =  

MRSAMRSA, methicillin, methicillin--resistant resistant S. aureusS. aureus  

Now in use Now in use oxacillin oxacillin (but MRSA are also (but MRSA are also 

resistant to it)resistant to it)  

Combination with ampicillin: Combination with ampicillin: cloxacillincloxacillin  

  

  

Penicillins resistant to Penicillins resistant to 

staphylococcal penicillinase staphylococcal penicillinase ––    

revision revision   



Have a broader spectrum:Have a broader spectrum:      

  most strainsmost strains  of of Enterococcus faecalisEnterococcus faecalis  

  Listeria monocytogenes Listeria monocytogenes is more sensit.is more sensit.  

Above all Above all many Grammany Gram--negative rodsnegative rods::  

  E. coliE. coli, , Proteus mirabilisProteus mirabilis, bordetellae,, bordetellae,  

  salmonellae, shigellae, hemophilli salmonellae, shigellae, hemophilli &&  oth.oth.  

AmoxicillinAmoxicillin  (p. os)(p. os)  

CoCo--amoxicillinamoxicillin  (+ clavulanic acid)(+ clavulanic acid)  

AmpicillinAmpicillin  (inj. prep. only)(inj. prep. only)  

CoCo--ampicillinampicillin  (+ sulbactam)(+ sulbactam)  

  

  

Aminopenicillins Aminopenicillins ––  revision revision   



Broad spectrum:Broad spectrum:      

  effective effective also against  also against  Ps. aeruginosaPs. aeruginosa  

CoCo--piperacillin piperacillin (+ tazobactam)(+ tazobactam)  

  

Carboxypenicillins Carboxypenicillins ––  revision revision   
  

Spectrum similar to ureidopenicillinsSpectrum similar to ureidopenicillins  

  effective effective against resistant hospitalagainst resistant hospital  

strains incl. strains incl. Pseud.Pseud.  aeruginosaaeruginosa    

CoCo--ticarcillinticarcillin  

Ureidopenicillins Ureidopenicillins ––  revision revision   



CephalosporinsCephalosporins  ––  revision revision   

1st generation1st generation  (spectrum like ampicillin)(spectrum like ampicillin)  
  cefazolincefazolin  
  cefadroxil (p.o.)cefadroxil (p.o.)  
2nd generation (more resist. to 2nd generation (more resist. to ββ--lactamases) lactamases)   
  cefuroximecefuroxime  
  cefuroxime axetil (p.o.)cefuroxime axetil (p.o.)  
3rd generation (very effective against G3rd generation (very effective against G--))  
  cefotaxime, ceftriaxonecefotaxime, ceftriaxone  
  ceftazidime, cefoperazone (ceftazidime, cefoperazone (P. aerug.P. aerug.))  
4th generation (also against G+)4th generation (also against G+)  
  e.g. cefepimee.g. cefepime  
  



MonobactamsMonobactams  ––  revision revision   

Aztreonam Aztreonam (against G(against G--  only)only)  

  

CarbapenemsCarbapenems  ––  revision revision   
Imipenem Imipenem (+ cilastatin = (+ cilastatin = ThienamThienam))  

  for multiresistant strainsfor multiresistant strains  incl. G+ cocci incl. G+ cocci 

and and Kl. pneumoniae Kl. pneumoniae producing producing ESBLESBL, , 

extended spectrum betaextended spectrum beta--lactamases)lactamases)  

Meropenem Meropenem (dtto; diffuses through (dtto; diffuses through 

inflammedinflammed  meninges)meninges)  

Ertapenem Ertapenem (against ESBL(against ESBL--producing strains)producing strains)  

  



  

2. 2. Inhibitors ofInhibitors of  bacterial bacterial protein protein 

synthesissynthesis  ––  revisionrevision  

  

  

Tetracyclines:Tetracyclines:  doxycycline doxycycline (very broad spectrum)(very broad spectrum)  

ChloramphenicolChloramphenicol  (very toxic)(very toxic)  

Aminoglycosides:Aminoglycosides:  

  streptomycin streptomycin (now for tbc only)(now for tbc only)  

  gentamicin, amikacin gentamicin, amikacin (G(G--  rods rods &&  staphs)staphs)  

  neomycin neomycin (toxic, for topical use only)(toxic, for topical use only)  

Macrolides, azalides, ketolides:Macrolides, azalides, ketolides:  

Lincosamides:Lincosamides:  

Newer Newer antïbiotics: antïbiotics: e.g. oxazolidinons, e.g. oxazolidinons,   

  streptogramins, glycylglycines etc.streptogramins, glycylglycines etc.  

  



Macrolides, azalides, ketolides Macrolides, azalides, ketolides ––  

revision revision   
Macrolides:Macrolides:  

  Erythromycin Erythromycin (like PNC, + some G(like PNC, + some G--  rods)rods)  

  Roxithromycin Roxithromycin (for atypical pneumoniae)(for atypical pneumoniae)  

  Spiramycin Spiramycin (little toxic, toxoplasmosis)(little toxic, toxoplasmosis)  

Azalides:Azalides:    

  Azithromycin Azithromycin (better for G(better for G--  rods)rods)  

  Clarithromycin Clarithromycin (better for G+)(better for G+)  

Ketolides:Ketolides:    

  Telithromycin Telithromycin (even better for G+)(even better for G+)  



Lincosamides Lincosamides ––  revision revision   

LincomycinLincomycin  

Clindamycin Clindamycin   

Both for G+ (except enterococci), anaerobes, Both for G+ (except enterococci), anaerobes, 

some protozoasome protozoa  

  

Streptogramins Streptogramins ––  revision revision   
quinupristin + dalfopristin (Synercid) quinupristin + dalfopristin (Synercid) (for G+)(for G+)  

  

  



Oxazolidinons Oxazolidinons ––  revision revision   

Linezolid Linezolid (G+ incl. MRSA (G+ incl. MRSA &&  anaerobes)anaerobes)  

  

Lipopeptides Lipopeptides ––  revision revision   
Daptomycin Daptomycin (kills MRSA)(kills MRSA)  

  

Glycylcyclins Glycylcyclins ––  revision revision   
Tigecyclin Tigecyclin (broad spectrum, ESBL (broad spectrum, ESBL 

producents)producents)  



3. I3. Inhibitors of nucleic acidnhibitors of nucleic acid  

synthesis synthesis ––  revision revision   
Sulphonamides:Sulphonamides:  sulfamethoxazol (only in comb.)sulfamethoxazol (only in comb.)  

Pyrimidines: Pyrimidines: trimethoprim (bacteriostatic), plustrimethoprim (bacteriostatic), plus  

  sulphamethoxazolsulphamethoxazol  = = bactericidicbactericidic  coco--trimoxazoletrimoxazole  

  (most G+ cocci (most G+ cocci &&  GG--  rodsrods, nocardiae, , nocardiae, Toxopl. gondiiToxopl. gondii, , 
Pneumocystis jiroveciiPneumocystis jirovecii)  )    

Quinolones:Quinolones:  

  nalidixic acid nalidixic acid &&  norfloxacin norfloxacin (urine tract inf.)(urine tract inf.)  

  ciprofloxacin, ofloxacinciprofloxacin, ofloxacin  (multiresistant G(multiresistant G--  rods)rods)  

Nitroimidazoles:Nitroimidazoles:  metronidazol, ornidazol metronidazol, ornidazol (anaerobes (anaerobes &&  
some parasites)some parasites)  

Nitrofurans:Nitrofurans:  nitrofurantoin, nifuratel nitrofurantoin, nifuratel (urine tract inf.)(urine tract inf.)  

Ansamycins:Ansamycins:  rifampicin, rifabutin rifampicin, rifabutin (mainly tbc)(mainly tbc)  

  rifamixin rifamixin (travellers diarrhoea)(travellers diarrhoea)  



4. 4. MiscelanousMiscelanous  antibacterial antibacterial 

agents agents ––  revision revision   
Polypeptids:Polypeptids:  colistin colistin (some G(some G--  rods incl. rods incl. P. aerugin.P. aerugin.))  

                                              polymyxin B polymyxin B (for local use only)(for local use only)  

AntimycobacterialAntimycobacterial  agents agents (in combinations only!)(in combinations only!)  

  streptomycinstreptomycin  

  rifampicinrifampicin  

  isoniazidisoniazid  

  ethambutolethambutol  

  pyrazinamidepyrazinamide  

  cycloserinecycloserine  

  paraaminosalicylic acid (PAS)paraaminosalicylic acid (PAS)  

  dapsone dapsone (for lepra)(for lepra)  

  

  



ANTIFUNGAL AGENTS ANTIFUNGAL AGENTS 

(ANTIMYCOTICS)(ANTIMYCOTICS)  

SpecificSpecific  antimycoticsantimycotics  

•• ImidazolesImidazoles  

•• TriazolesTriazoles  

•• Polyenic antimycoticsPolyenic antimycotics  

•• Other systemic antimycoticsOther systemic antimycotics  

•• Local antimycoticsLocal antimycotics  

Nonspecific Nonspecific antimycotics (rather antimycotics (rather 

antiseptics then chemotherapeutics)antiseptics then chemotherapeutics)  



ImidazolesImidazoles  

ketokonazoleketokonazole  

other imidazoles other imidazoles ––  for local use onlyfor local use only  

  e.g. clotrimazole, oxiconazolee.g. clotrimazole, oxiconazole  

  

TriazolesTriazoles  
flukonazoleflukonazole  

posaconazoleposaconazole  

vorikonazolevorikonazole  



PolyenesPolyenes  

amphothericine Bamphothericine B  

  

Other systemicOther systemic  antimycoticsantimycotics  
  

flucytosinflucytosin  

terbinaphineterbinaphine  

  



NewerNewer  antimycoticsantimycotics  

Ecchinocandines: e.g. anidulafunginEcchinocandines: e.g. anidulafungin  

Pneumocandines: e.g. caspofunginPneumocandines: e.g. caspofungin  

  

AntipneumocysticAntipneumocystic  agentsagents  
  

coco--trimoxazoletrimoxazole  

pentamidinepentamidine  

  



LocalLocal  antimycoticsantimycotics  

Imidazoles: e.g. clotrimazole, oxiconazoleImidazoles: e.g. clotrimazole, oxiconazole  

Polyenes: e.g. natamycinPolyenes: e.g. natamycin  

BroadBroad--spectrum: amorolfinespectrum: amorolfine  

                                  ciclopirox olamineciclopirox olamine  

NystatinNystatin  

Antimycotic antiseptics: undecylenic acidAntimycotic antiseptics: undecylenic acid  

                                                                                      chlornitrophenolchlornitrophenol  

  



ANTIVIRAL AGENTSANTIVIRAL AGENTS    

Systemicaly usedSystemicaly used  antiviroticsantivirotics  

•• AntiherpeticsAntiherpetics  

•• Anticytomegalovirotics Anticytomegalovirotics   

•• Antinfluenza agentsAntinfluenza agents  

•• AntiretroviroticsAntiretrovirotics  

•• InterferonsInterferons  

•• Others systemic antiviroticsOthers systemic antivirotics  

LocalLocal  antiviroticsantivirotics  



AntiherpeticsAntiherpetics  

SystemicSystemic  antiherpeticsantiherpetics  

•• acicloviraciclovir  

•• valaciclovirvalaciclovir  

•• famciclovirfamciclovir  

•• brivudinbrivudin  

  



AnticytomegaloviroticsAnticytomegalovirotics  

ganciclovirganciclovir  

cidophovircidophovir  

foscarnetfoscarnet  

  

AntiinfluenzaAntiinfluenza  agentsagents  
amantadinamantadin  

oseltamiviroseltamivir  

zanamivir zanamivir   

  



AntiretroviroticsAntiretrovirotics  ––  I I   

Nucleoside Nucleoside inhibitorsinhibitors  of reverse transcriptaseof reverse transcriptase  

•• zidovudinezidovudine  

•• lamivudinlamivudin  

•• abacavirabacavir  

•• adefovir dipivoxiladefovir dipivoxil  

•• tenofovirtenofovir  

NonNon--nucleoside nucleoside inhibit.inhibit.  of reverse transcript.of reverse transcript.  

•• nevirapinnevirapin  

•• efavirenz efavirenz   



Antiretrovirotics Antiretrovirotics ––  II II   

Inhibitors of viral proteaseInhibitors of viral protease  

•• ritonavir ritonavir   

•• lopinavir lopinavir   

Inhibitors of virion fusisInhibitors of virion fusis  with cell surfacewith cell surface  

•• enfuvirtidenfuvirtid  

Inhibitors of viral entryInhibitors of viral entry  into the cellinto the cell  

•• maraviroc maraviroc   

  



Interferons Interferons   

  

natural interferon natural interferon αα  

recombinant interferon recombinant interferon αα--2a2a  

recombinant interferon recombinant interferon αα--2b2b  

interferons interferons ββ  

interferon interferon γγ  

pegylated interferonspegylated interferons  



Other systemicOther systemic  antivirotics antivirotics   

ribavirinribavirin  

  

LocalLocal  antiviroticsantivirotics  
idoxuridinidoxuridin  

trifluridintrifluridin  

topically giventopically given  acicloviraciclovir  

fluorouracilfluorouracil  

podophylotoxin podophylotoxin   



ANTIPARASITIC AGENTSANTIPARASITIC AGENTS    

  

AntiprotozoicsAntiprotozoics  

  

AnthelminthicsAnthelminthics  

  

AntiectoparasiticsAntiectoparasitics  



AntiprotozoicsAntiprotozoics  ––  I I   

Vaginal trichomonosis:Vaginal trichomonosis:    

      metronidazolmetronidazol  

      ornidazolornidazol  

  clotrimazolclotrimazol  

Giardiosis Giardiosis &&  amoebic dysentery:amoebic dysentery:    

      metronidazolmetronidazol  

  ornidazolornidazol  

Naeglerial meningoencephalitis:Naeglerial meningoencephalitis:    

  amphothericin Bamphothericin B  

Acantamoebic conjunctivitis:Acantamoebic conjunctivitis:  

        propamidin isethionatepropamidin isethionate  

  



AntiprotozoicsAntiprotozoics  ––  II II   

Toxoplasmosis:Toxoplasmosis:  

  pyrimethamine pyrimethamine &&  sulphadiazinesulphadiazine  

  spiramycinspiramycin  

Malaria:Malaria:  

  chloroquine, event. chloroquine, event. &&  proguanilproguanil  

  mefloquinemefloquine  

  quininequinine  

  primaquinprimaquin  

  derivatives of artemisinderivatives of artemisin  

  atovaquoneatovaquone  

  

    



AntiprotozoicsAntiprotozoics  ––  III III   

Leishmanioses:Leishmanioses:  

  pentavalent antimony compoundspentavalent antimony compounds  

  new forms of amphotericin Bnew forms of amphotericin B  

Cryptosporidiosis:Cryptosporidiosis:  

  azithromycinazithromycin  

Trypanosomiases:Trypanosomiases:  

  at firstat first  pentamidinepentamidine  

  laterlater  33--valent arsenicals, e.g. tryparsamidevalent arsenicals, e.g. tryparsamide  

  

    



AnthelminthicsAnthelminthics    

Intestinal nematode infections:Intestinal nematode infections:  

  albendazolealbendazole  

  mebendazolemebendazole  

Tissue nematodes:Tissue nematodes:  

  ivermectin ivermectin   

  albendazolealbendazole    

Flukes:Flukes:  

  praziquantelpraziquantel  

Tapeworms:Tapeworms:  

  praziquantelpraziquantel  



AntiectoparasiticsAntiectoparasitics  

InsecticidsInsecticids  
  

      permethrinpermethrin  

  malathionmalathion  

  carbarylcarbaryl  

RepellentsRepellents  
  

  benzoic acid derivativesbenzoic acid derivatives  

  

……  



Recommended reading materialRecommended reading material    
Paul de Kruif: Microbe HuntersPaul de Kruif: Microbe Hunters  

Paul de Kruif: Men against DeathPaul de Kruif: Men against Death  

Axel Munthe: The Story of San MicheleAxel Munthe: The Story of San Michele  

Sinclair Lewis: ArrowsmithSinclair Lewis: Arrowsmith  

André Maurois: La vie de Sir Alexander FlemingAndré Maurois: La vie de Sir Alexander Fleming  

Hans Zinsser: Rats, Lice, and HistoryHans Zinsser: Rats, Lice, and History  

Michael Crichton: Andromeda StrainMichael Crichton: Andromeda Strain  

Albert Camus: PesteAlbert Camus: Peste  

Victor Heisser: An American Doctor OdysseyVictor Heisser: An American Doctor Odyssey  

Richard Preston: The Hot ZoneRichard Preston: The Hot Zone  

Mika Waltari: The EgyptianMika Waltari: The Egyptian  

Richard Gordon: Doctor in the HouseRichard Gordon: Doctor in the House  

Richard Gordon: Doctor at LargeRichard Gordon: Doctor at Large  

Richard Gordon: Doctor at SeaRichard Gordon: Doctor at Sea  

Richard Gordon: Doctor in LoveRichard Gordon: Doctor in Love  

  

Please mail me other suggestions at:Please mail me other suggestions at:  

mvotava@med.muni.czmvotava@med.muni.cz  

Thank you for your attentionThank you for your attention  

                              

mailto:mvotava@med.muni.cz

