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Immunization and its types I Immunization and its types I --  

revisionrevision  

ImImmmunizaunizationtion  = = the the procesprocesss  leading to the leading to the 

development of immunitydevelopment of immunity  

Active immunizationActive immunization  

  naturalnatural::  after after infectioninfection  

  artificialartificial::  after after vaccinationvaccination  

Passive immunizationPassive immunization  

  naturalnatural::    by the by the transfer of maternal antibodiestransfer of maternal antibodies  

throughthrough  the placenta and by breastthe placenta and by breast--feedingfeeding  

  artificialartificial::  afterafter  anan  injection of injection of imimmmunoglobulinunoglobulin  

(antis(antiserumerum))  



Immunization and its types IImmunization and its types III  ––    

revisionrevision  

  
IImmunizationmmunization  naturalnatural  artificialartificial  

  

aacctivtivee  

  

afterafter  infectioninfection  

  

after after 

vavacccinacinattiionon  

  
  

  

paspasssivivee  

by transfer ofby transfer of  

antibodies antibodies 

throughthrough  placenta placenta 

and during and during 

breastbreast--feedingfeeding  

  

after after injectinginjecting  

antiserumantiserum  

(im(immmunouno--

globulin)globulin)  



VaccinationVaccination  ––  revision revision   

VaccinationVaccination  = = aadministrationdministration  ofof  mimiccrobirobial al   

antigenantigenss  in the form ofin the form of  vavaccinesccines  with with thethe  

objective objective to achievto achievee  immunityimmunity  

Origin of the wordOrigin of the word  vavaccineccine::  

  from from the the LatinLatin  vacca,vacca,  cowcow  

  Why cowWhy cow? ? BecauseBecause  JennerJenner  in 1796 in 1796 

discovered the vaccination against discovered the vaccination against 

smallpox by means of smallpox by means of fluid fromfluid from  cowpoxcowpox  

pustulespustules  

  



ProteProtective ctive antigenantigenss  ––  revision revision   
There is no need to use whole microbes for the There is no need to use whole microbes for the 

vaccinationvaccination  

It is better when the vaccine contains It is better when the vaccine contains only only soso--
called called protective antigensprotective antigens  

ProteProtectivective  antigenantigenss  = = such such antigenantigenss, , antibodies antibodies 
against which protect against which protect fromfrom  infectioninfection  

ExamplesExamples  of of proteprotectivective  antigenantigenss::  

  diphtheric and tetanic diphtheric and tetanic toxoidstoxoids  

  capsulecapsule  antigenantigens of s of pneumopneumococci cocci etc.etc.  

  surfacesurface  antigen antigen of of hepatitihepatitiss  B B virus virus (HBsAg)(HBsAg)  

  hemaghemaggglutinin alutinin and nd neuraminidneuraminidasease  of influenza of influenza 
  A A viruviruss  



Types of vaccinesTypes of vaccines  ––  revision revision   

  

•• ToxoidToxoidss  (anatoxin(anatoxinss))  

•• InaInacctivtivatedated  vavaccinesccines  

•• ChemovaChemovaccinesccines  

•• Recombinant Recombinant vavaccinesccines  

•• AtAtttenuenuatedated  ((livelive) ) vavaccinesccines  



ToxoidToxoidss  (anatoxin(anatoxinss) ) ––  revision revision   

Toxoid (anatoxin)Toxoid (anatoxin)  = ba= baccteriterialal  toxin toxin free free fromfrom  
toxicitytoxicity  ((e.g. by e.g. by the action of formalin)the action of formalin)  

ItsIts  antigens must remain antigens must remain identical with identical with the the 
original toxin original toxin   

Therefore Therefore antibody antibody (antitoxin)(antitoxin)  developed against developed against 
the the toxoid toxoid can neutralize can neutralize the the original toxinoriginal toxin  

For better effectFor better effect,,  the toxoid the toxoid has been boundhas been bound  to to 
the carrier called the carrier called the the adjuvantadjuvant, , e.ge.g. Al(OH). Al(OH)33  

ExamplesExamples  of toxoidsof toxoids: :   

•• tetanic tetanic toxoidtoxoid  

•• ddiiphthphthericeric  toxoidtoxoid  

•• staphylococcalstaphylococcal    toxoidtoxoid                                                                                                      
    



InaInacctivtivatedated  vavaccinesccines  I I ––  revision revision   

BaBaccteriterial v.al v.  (ba(baccterinterinss))  ––  from carefully killedfrom carefully killed  
bacterialbacterial  suspensionssuspensions; ; in practice in practice nownow  only only 
soso--called:called:    

•• autovaautovaccinesccines  ––  from strains directly from strains directly 
cultured from a patientcultured from a patient  ––  for treatment of for treatment of 
allergic states allergic states ((e.g.e.g.  asthma bronchiale)asthma bronchiale)  

•• stockvaccinesstockvaccines  ––  prepared for stock also for prepared for stock also for 
other patientsother patients  

Both types Both types are are successful for treatment ofsuccessful for treatment of  
stastaphphyloylococcal coccal furunfurunculosis (boils) culosis (boils) andand  
vaginal candidosisvaginal candidosis  



InaInacctivtivatedated  vavaccinesccines  II II ––  revision revision   

VirViral vaccinesal vaccines  ––  from carefully killed virionsfrom carefully killed virions::  

•• influenza vaccine influenza vaccine (nowadays(nowadays  of the of the splitsplit--
typetype  fromfrom  chemicchemically disintegratedally disintegrated  virionvirions, s, 
with surface antigens from actuallywith surface antigens from actually  
circulating strains)circulating strains)  

•• Salk vaSalk vaccineccine  against against poliomyelitipoliomyelitiss  ––  in in 
advanced countriesadvanced countries  

•• antirabic vaccineantirabic vaccine  

•• vaccine against tickvaccine against tick--borne encephalitisborne encephalitis  

•• hepatitihepatitiss  AA  vaccinevaccine    



ChemovaChemovaccinesccines  I I ––  revision revision   

From isolated protective antigensFrom isolated protective antigens::  

BaBaccteriterial chemovaccinesal chemovaccines::  

against against pertussipertussiss  ((acellular mixture of acellular mixture of 3 3 
antigenantigenss  ––  pertusspertussisis  anatoxin, anatoxin, filamentalfilamental  
hemaghemaggglutinin alutinin and outer membrane nd outer membrane   
protein)protein)  

againstagainst  QQ--feverfever    

VirViral chemovaccinesal chemovaccines::  

againstagainst  influenzainfluenza  ––  subsubunit vaccineunit vaccine  from from 
isolatedisolated  hemaghemaggglutinin alutinin andnd  neuraminidneuraminidasease  



ChemovaChemovaccinesccines  II II ––  revision revision   

Group of Group of capsular capsular polysapolysacccharidcharidee  vavaccinesccines::  

againstagainst  Haemophilus influenzae Haemophilus influenzae typtypee  bb    

againstagainst  Neisseria meningitidis Neisseria meningitidis A aA andnd  CC  

againstagainst  pneumopneumococcal infectionscoccal infections  (23valent)(23valent)  

againstagainst  typhoid fevertyphoid fever  ((fromfrom  Vi Vi antigen)antigen)  

No cellular immunity follows (humoral only) No cellular immunity follows (humoral only) 

nor immunologic memorynor immunologic memory  

For infants the polysaccharide vaccines For infants the polysaccharide vaccines 

must bemust be  cconjugonjugated ated with a protein carrierwith a protein carrier  

  



ReReccombinant vaombinant vaccinesccines  ––  

revision revision   

ReReccombinantombinant  vavaccinesccines  = = chemovachemovaccinesccines            

made made fromfrom  genetically modified microbesgenetically modified microbes                

with with an an inserted gene for the production inserted gene for the production 

of appropriate protective antigenof appropriate protective antigen  

againstagainst  hepatitihepatitiss  BB  ((from yeasts with the from yeasts with the 

gene for gene for HBsAgHBsAg  productionproduction))  

againstagainst  papillomavirpapillomavirusesuses  genotypes genotypes 6, 11, 6, 11, 

16 a16 andnd  18 18 ((from yeasts with the gene for from yeasts with the gene for 

the the virus surface virus surface protein)protein)  



AtAtttenuenuatedated  vavaccinesccines  ––  

revision revision   
AtAtttenuenuatedated  vaccinesvaccines  = = live strains weakened live strains weakened 

by culturingby culturing  in vitroin vitro  

BBacacteriterialal::  BCGBCG--vaccine vaccine from from M. bovis M. bovis ––        
          against against tuberculosistuberculosis  

          vaccines vaccines against against typhoid fever typhoid fever   
                        andand  choleracholera  

VirViralal::  Sabin vaccine Sabin vaccine against against poliomyelitipoliomyelitiss  

                vaccine against vaccine against morbillimorbilli    

                                                                mumpsmumps  

                                                                rubellarubella  



Mixed vaccinesMixed vaccines  ––  revision revision   

MixedMixed  vaccines are nvaccines are nowowadaysadays  used used most most 

frequently frequently   

Examples:Examples:  

HexavalentHexavalent  vavaccine against ccine against 1) 1) diphtheria, diphtheria, 2) 2) 

tetanus, tetanus, 3) 3) whooping cough, whooping cough, 4) 4) hepatitis B, hepatitis B, 

5) 5) invasive infections by invasive infections by Haemophilus Haemophilus 

influenzaeinfluenzae  typtypee  b (b (cconjugonjugatedated) a) and nd 6) 6) poliopolio    

(ina(inacctivtivatedated))  

TrivalentTrivalent  atatttenuenuated vaccine againstated vaccine against                          

1) 1) morbilli, morbilli, 2) 2) rubella and rubella and 3) 3) mumpsmumps  



Different kinds of vaccination Different kinds of vaccination 

––  revision revision   

In most countries following kinds of In most countries following kinds of 
vaccination are recognizedvaccination are recognized::  

a)a) RegularRegular  

b)b) SpecialSpecial  

c)c) ExtraordinaryExtraordinary  

d)d) At injuries and accidentsAt injuries and accidents, at not healing , at not healing 
woundswounds  aand before some therapeutic nd before some therapeutic 
interventionsinterventions  

e)e) Before travelling abroadBefore travelling abroad  

f)f) On requestOn request  

  



a) a) Regular vaccinationRegular vaccination  ––  revision revision   

= = vaccination of every person vaccination of every person oof certain agef certain age, , or of persons or of persons 

in higher risk of infection other then during workin higher risk of infection other then during work  

It includes It includes regular vaccination regular vaccination against:against:  

•• Diphtheria, tetanus, whooping cough, invasive disease Diphtheria, tetanus, whooping cough, invasive disease 

caused by caused by Haemophilus influenzaeHaemophilus influenzae  typtypee  bb, infectious, infectious  

infantile paralysis (poliomyelitis) andinfantile paralysis (poliomyelitis) and  viral hepatitis Bviral hepatitis B  

•• Morbilli, rubella and mumpsMorbilli, rubella and mumps  

•• Viral hepatitis BViral hepatitis B  ((e.g. of e.g. of dialyzdialyzed persons a.oed persons a.o.).)  

•• Influenza and pneumococcal infectionsInfluenza and pneumococcal infections  ((e.g.e.g.      persons persons 

in hospitals and old people’s homes)in hospitals and old people’s homes)  

•• Tbc Tbc as so called as so called selective primovaccination selective primovaccination of children of children 

from families where tbc occursfrom families where tbc occurs  

  

  



b) b) Special vaccinationSpecial vaccination  ––  revision revision   

= = vaccination of persons in the higher risk of vaccination of persons in the higher risk of 

infection during pursuance of infection during pursuance of a a professionprofession  

It includes It includes special vaccination special vaccination against:against:  

•• Viral hepatitis BViral hepatitis B  ((e.g. in laboratories with the e.g. in laboratories with the 

biologic materials, in surgical departments,  biologic materials, in surgical departments,  

students of health professions)students of health professions)    

•• Viral hepatitides A and BViral hepatitides A and B  ((new members of  new members of  

rescue service systemrescue service system))  

•• Rabies Rabies ((emploemployyees of respective institutees of respective institutionions)s)    

•• InfluenzaInfluenza  ((workers in old people’s homes workers in old people’s homes etcetc.).)  



c) c) Extraordinary vaccinationExtraordinary vaccination  ––  

revision revision   
= = vaccination in extraordinary situationsvaccination in extraordinary situations  

It includes It includes extraordinary vaccination extraordinary vaccination at:at:  

•• Imminent outbreaks of Imminent outbreaks of e.g.e.g.  

    influenzainfluenza  

    hepatitihepatitiss  AA  

    meningomeningococcus coccus meningitimeningitiss  

•• Threat of an terrorist attack Threat of an terrorist attack and things and things 

like thatlike that      



d) d) Vaccination at injuries etc.Vaccination at injuries etc.  ––  

revision revision   
  

= = Vaccination at injuries and accidentsVaccination at injuries and accidents, , 
withwith  not healing woundsnot healing wounds  aand before nd before 
some therapeutic interventionssome therapeutic interventions  like like 
surgery on rectum or large intestinesurgery on rectum or large intestine    

  

It includes vaccinationIt includes vaccination    

•• againstagainst  tetanutetanuss  

•• againstagainst  rabiesrabies  

      



e) Vaccination before travelling e) Vaccination before travelling 

abroad abroad ––  revision revision   

CompulsoryCompulsory  vaccination vaccination ((according to the according to the 

placeplace  of stayof stay  abroad)abroad)  

againstagainst  yellow fever yellow fever aandnd                                            

            meningomeningococcal meningitiscoccal meningitis, , ppossiblyossibly  

revaccination againstrevaccination against  tetanutetanuss,                        ,                        

                                ppoliomyelitisoliomyelitis  and and   

                  diphtheriadiphtheria  

RecommendedRecommended  vaccination againstvaccination against  typhoid typhoid 

feverfever, chole, cholerara, , JJapapaneseanese  enceencephphalitialitiss  B, B, 

virviral hepatitidesal hepatitides  A aA andnd  B aB and rabiesnd rabies  

  



f) Vaccination on request f) Vaccination on request ––  

revision revision   
Vaccination Vaccination on requeston request  = = voluntaryvoluntary  vaccination vaccination 

(paid one)(paid one)  

AgainstAgainst  influenza influenza (except specified (except specified groups of groups of   
            persons) persons)   

                  ticktick--borne borne enceencephphalitialitiss  

                  papillomavirpapillomavirusesuses  ((except regular except regular     
          vaccination of 13vaccination of 13--years old girls)years old girls)  

                  meningomeningococcicocci  ((except in outbreaksexcept in outbreaks))  

                  rotavirrotavirusesuses  

                  hepatitihepatitiss  A A ((except special vaccination of except special vaccination of   

                                      rescuers)rescuers)  

                  chickenpoxchickenpox  

    



CContraindiontraindiccaation of tion of 

vaccinationvaccination  ––  revision revision   
VaccinationVaccination  = = stress,stress,  but not so great as some but not so great as some 

“would“would--be experts” try to scare the pbe experts” try to scare the people eople   

During the first week after it the During the first week after it the resistance against resistance against 
infection decinfection decreasesreases  

Because of Because of thisthis  the vaccination is sometimes the vaccination is sometimes   
ccontraindiontraindicatedcated  but but only relativonly relatively ely   

As a rule following persons are As a rule following persons are not vaccinated:not vaccinated:  

  sicksick  

  suspect from infectionsuspect from infection  

  reconvalescentreconvalescent  

  substantially debilitatedsubstantially debilitated  

Caution is advisable Caution is advisable in pregnancyin pregnancy  

                        inin  alalllergic staergic statestes  



Aim of vaccinationAim of vaccination  ––  revision revision   

Aim of vaccination isAim of vaccination is    

•• not only not only thethe  protectionprotection  of an individualof an individual  

•• but but above all the protection of above all the protection of the the wholewhole  
populapopulationtion  against transmission of infectionsagainst transmission of infections  

Only the high numberOnly the high number  (at least (at least 9595  %) %) ofof  vaccinatedvaccinated  
personspersons  

•• prevents the transmission prevents the transmission of agents of agents of of 
infection on noninfection on non--immune individuals immune individuals and and   

•• therefore lowers the morbidity and mortality therefore lowers the morbidity and mortality of of 
the infection in questionthe infection in question  

……  



PrevenPreventiontion, pro, prophylaxisphylaxis  aandnd  

tthheraperapy of y of infeinfectionsctions  ––  I I   

  

  

PrevenPreventiontion  of of infeinfectionction  = = avoiding avoiding anan  

infection in the futureinfection in the future  

AsAs  the specific the specific prevention prevention of infection of infection 

serves the serves the vaccinationvaccination  



PrevenPreventiontion, pro, prophylaxisphylaxis  aandnd  

tthheraperapy of y of infeinfectionsctions  ––  II II   

  

  

ProProphphylaxylaxisis  of of infecinfectiontion  = = avoiding avoiding anan  

imminentlyimminently  threatening infection threatening infection   

For For the the prophylaxisprophylaxis,,  passive immunization passive immunization 

is is usually usually usedused  

OOnly rarely nly rarely for the prophylaxis the for the prophylaxis the 

vaccination vaccination is used is used ((e.g. e.g. rabies) rabies) or the or the 

rere--vaccinationvaccination  (e.g. tetanus)(e.g. tetanus)  



PrevenPreventiontion, pro, prophylaxisphylaxis  aandnd  

tthheraperapy of y of infeinfectionsctions  ––  III III   

  

  

TThheraperapyy  ofof  infeinfectionction  

  For For the the therapy therapy the the passive immunization passive immunization 

is used is used (of course apart from antibiotics)(of course apart from antibiotics);;  

vevery rarely ry rarely active immunization by means active immunization by means 

of of autovaccinesautovaccines    



Immunization and its types Immunization and its types   

IImmunizationmmunization  naturalnatural  artificialartificial  

  

aacctivtivee  

  

afterafter  infectioninfection  

  

after after 

vavacccinacinattiionon  

  
  

  

paspasssivivee  

by transfer ofby transfer of  

antibodies antibodies 

throughthrough  placenta placenta 

and during and during 

breastbreast--feedingfeeding  

  

after after injectinginjecting  

antiserumantiserum  

(im(immmunouno--

globulin)globulin)  



Artificial passive immunizationArtificial passive immunization  

= = application of antibodiesapplication of antibodies  in the form of in the form of 
antisera or globulinsantisera or globulins  

Formerly: complete animal seraFormerly: complete animal sera  

PresentPresent--day preparday preparations ations for passive for passive 
immunization:immunization:  

•• animalanimal  (hetero(heterogenousgenous) ) sseerara  aandnd  globulinglobulinss  
((purified and purified and enzymaticalenzymatically splitly split))  

•• humanhuman  (homolog(homologousous) ) imimmmunoglobulinunoglobulinss  

    ––  normnormalal  

    ––  specific specific   

  



Animal sera and globulinsAnimal sera and globulins  ––  I I   

  

DisadvantagesDisadvantages::  

They are They are very antigenicvery antigenic    

  →→  body tries body tries quickly quickly to to get rid of get rid of them them         

  →→  ttherefore herefore the protection lasts few weeks onlythe protection lasts few weeks only  

  

CCompliomplicationscations  ((even after the first applicationeven after the first application):):  

•• Serum diseaseSerum disease    

•• Anaphylactic shockAnaphylactic shock  ((applying applying adrenalinadrenalin  aandnd  
ccortiorticcoidoids is essentials is essential))  

              



Animal sera and globulinsAnimal sera and globulins  ––  II II   

ExamplesExamples: :   

Antirabic sAntirabic seerumrum  (antigen used for its production(antigen used for its production  ==    
for the immunization of animals =for the immunization of animals =  inactivatedinactivated  
rabiesrabies  virus)virus)    

Globulin Globulin against against   

  botulismubotulismuss  (antigens used for its production (antigens used for its production 
                                    ==  botulotoxinbotulotoxinss  A, B, E)A, B, E)  

            gas gangrenegas gangrene  ((aantigens used for its production      ntigens used for its production      
                                  = = αα--toxintoxins ofs of  Clostr. perfringens,       Clostr. perfringens,       
                                                  Cl. novyi aCl. novyi andnd  Cl. septicumCl. septicum))  

  viper toxins viper toxins (antigens used for its production      (antigens used for its production      
                                      = toxins of some European vipers, = toxins of some European vipers, 
          e.g. e.g. Vipera ammodytes Vipera ammodytes oror  V. berusV. berus))  

                  



Human Human imimmmunoglobulinunoglobulinss  

Two kinds of human (homologous) Two kinds of human (homologous) 

immunoglobulinimmunoglobulin::  

•• NNormormalal  imimmmunoglobulinunoglobulin  

•• SSpecificpecific  imimmmunoglobulinunoglobulinss  

UseUse::  

•• For the For the proprophphylaxiylaxiss  aand nd tthheraperapy y of someof some    

infecinfectionstions  

•• As a substitution of antibodiesAs a substitution of antibodies  inin  some some 

typestypes  of immunodeficienciesof immunodeficiencies        



NormNormalal  imimmmunoglobulinunoglobulin  

NormNormalal  imimmmunoglobulinunoglobulin  ((formerly calledformerly called  normnormalal  

gamgammmaglobulinaglobulin))  

OriginOrigin: : from the mix of plasmas from at leastfrom the mix of plasmas from at least  1000 1000 

healthy donorshealthy donors  → → hence it hence it contains antibodies contains antibodies 

against all common infectionsagainst all common infections  

Examples of the use:Examples of the use:  

•• For the For the proprophphylaxiylaxis ofs of  hepatitihepatitiss  A A inin  contacts contacts 

with the illwith the ill    

•• At the defects of antibody prodAt the defects of antibody produuctionction  

•• During therapy of serious infectionsDuring therapy of serious infections  (special (special 

intravenousintravenous  preparpreparationsations))          



Specific imSpecific immmunoglobulinunoglobulinss  

OriginOrigin: : from the plasma of from the plasma of actively immunized donorsactively immunized donors::  

•• Human Human tetanictetanic  immunoglobulin for immunoglobulin for the prothe prophphylaxiylaxiss  of of 
  tetanutetanuss  

•• Immune Immune antistaphylococcalantistaphylococcal  plasmaplasma  

•• Ig with high titre of antibody against HBsAg for the Ig with high titre of antibody against HBsAg for the 
  prophylaxis of prophylaxis of viralviral  hepatitihepatitiss  B B   

•• Ig Ig forfor  the prothe prophphylaxiylaxiss  aandnd  tthheraperapy ofy of  chickenpox andchickenpox and  
  zosterzoster  

•• Ig Ig forfor  the prothe prophphylaxiylaxiss  aandnd  tthheraperapy ofy of  cytomegalovirus cytomegalovirus 
  infecinfectionstions  

•• Ig Ig forfor  the prothe prophphylaxiylaxiss  of of ticktick--borne borne encefalitiencefalitiss  

•• Ig Ig forfor  the prothe prophphylaxiylaxiss  of of rabiesrabies  

•• monomonocclonlonalal  AbAb  against against RSV RSV ((in premature newbornsin premature newborns))  

  

  



Nonspecific buildNonspecific build--up ofup of  imimmmunityunity  

Replacement of missingReplacement of missing  fafacctortorss: : normnormalal  Ig, Ig, freshfresh  

plaplassma, transferma, transfer--fafacctor tor fromfrom  lymlymphphocytocyteses  

ImImmmunomodulunomodulaatortorss: : components of common components of common 

urinary and respiratory bacterial pathogensurinary and respiratory bacterial pathogens  ––  

e.g.e.g.  perorperoralal  autovaautovaccinesccines, , stockvaccines and a stockvaccines and a 

vast numbervast number  of commercial preparationsof commercial preparations  

ProbiotiProbioticscs: : live nonlive non--pathogenic strains of microbes pathogenic strains of microbes 

reportedly able to rereportedly able to re--establish normal muestablish normal muccosal osal 

microfloramicroflora  ––  e.g.e.g.  strains of strains of E. coliE. coli, , Lactobacillus Lactobacillus 

acidophilus, Saccharomyces boulardiiacidophilus, Saccharomyces boulardii  

Interferon: Interferon: for the treatment offor the treatment of  hepatitihepatitiss  B aB andnd  C C 

aand some malignanciesnd some malignancies  

  



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  

  

  

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

