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Basic Concepts about Contagious Diseases
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Abstract

Contagiousdiseasebecomesanimportant partin human healthnow andinthefutureafter visualiza-
tionof microorganismsandidentification of their pathophysiology centuriesago. Thework of Louis
Pasteur, Robert Koch, and otherslaid thefoundationsfor the germ theory of disease, whichinturn
made advancesin the control and prevention of many infectious diseases. Human may bevulner-
ableto new diseasesor re-emerging pathogens. Human hasa so been devel oping new generations
of antibiotics, but aso evoked emerging organism. Thisarticlewill discussthe causesof organism
emergencesuch aseffectsof human behavior, theenvironment, or themicroorganismsthemselves.
It isalso emphasized that detection and response to contagious disease are very important for

human health.(Ann Disaster Med. 2005; 3 Suppl 2: S79-83)
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Introduction
Therehavebeen alot of changesinour lifein
last three decades. Thefirst isimproved agri-
culturethat led to better nutrition. The second
isimproved hygiene and sanitation which re-
duced the transmission of many infectious
diseases. The most important oneisthat new
generation of antibioticsand passiveimmuni-
ties make peopleresistant to known diseases.!
Declininginfectionratesandthechanging
agedistribution of thepopulation ever resultin
decreased importance of infectious diseases
compared with other causes of death and
disability. However, reemergingor drug-resis-
tant infections have increased in the past two
decades, and the incidences of these diseases

thresten toincreasein the near future. Thein-
fectiousdiseasesincludenot only what had been
recognized, but a sothewel|-recognized patho-
genswhich re-emerged as athreat to public
hedlth.

Drug-resi stance was once perceived as
primarily a problem in hospital-acquired
infections. Butnow community-acquiredinfec-
tion hasbecomeincreasingly drug resistant. It
may be the results of interaction among the
changesin society, technology and the micro-
organismsthemselves. Thepathophysiol ogy of
such newly devel oped infectious diseasesand
re-emerging contagiousdi seasesdeservescom-
prehensiveunderstanding.
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Factors Influencing Emerging Dis-
ease

Human demography and behavior
Accompanied with socia change, theincreas-
ing frequency of both parentsworking outside
the home hasled to greater use of day care. It
isaffectingtheemergenceof infectiousdiseases.
Thecombinationof susceptiblechildreninday-
carefacilities, inadequate hygiene, frequent
infections, and unnecessary antibioticsfor up-
per airway infectionby loca clinicarethemain
causesof drug resistancein such community-
acquired infections. Urbanization isthetrend
of theworld, but dsointrinscaly increasesin-
terpersonal contacts. The spread of infectious
diseaseisdirectly proportional to the density
of population, and acrowed metropolitan re-
gionissusceptibleto spread diseasethan aru-
ral areadoes. Poor hygiene, poverty and low
socioeconomic statusared | important contrib-
uting factorsfor contagious diseases.*?

Pati entswithcertainimmunocompromised
conditions such as diabetes mellitus, chronic
renal disease, chronic pulmonary disease and
malignancy areat highrisk of variousinfectious
diseases. When chemotherapy for malignancy
or immunosuppressive medication for organ
transplantation areproved to makepatient live
longer, it also contribute to the emergence of
infectious diseases. Aging, associated with
physiological decay and development of sys-
temic diseases, isanother important factor as-
sociated with anincreased susceptibility toin-
fectiousdiseases.*?

A variety of humanbehaviorsareasoin-
fluencing theemergenceof infectiousdi seases.
The unsafe sex increases the frequency of
gonorrhoea, syphilis,and HIV. Theuseof a-
cohol orillegal medicineincreasestheposs bil-
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ity of diseasetransmission. Inaddition, frequent
contact with petswould bethemorelikelihood
for zoonotic pathogen transmission.*2

Industry and technology

As new technology developed, people enjoy
the convenienceand comfort, but theartificial
environment may beal so suitablefor devel op-
ment of some specific disease. Thelinkage be-
tween air-conditioning cooling towers and
Legionnaire's disease, super-absorbent tam-
pons and toxic shock syndrome, thefast-food
hamburger and E. coli O157:H7 examples. As
new agricultural industry improved, antimicro-
bia agentsusedfor promoting growth, prevent-
ing and treating diseasein animals, these anti-
microbia agent may inturnresultinemerging
pathogensandinfluencehuman later.

Environment

Aswe start to encroach thetropical forest, we
areat risk of exposure to unknown pathogens
suchasEbolahemorrhagicfever. Inlargecities
without adequate hygiene, therisk of disease
transmissionishigh. Emerging pathogensfrom
free-livingwild animalsmay berelatedtothree
typesof mechanism:®

(1) The proximity between wild animalsand
domesticanimals

Thetransmission of infectiousagentsfromres-
ervoir animal popul ations (often domesticated
species) to sympatric wildlife canlead tolocal
(population) extinction, thentheultimatepatho-
genmay threaten human.

(2) Direct human contact via parasite
trandocation.
Thisform of emergenceisaparticular concern
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to the pathogen which is harmlessfor animal
but may be harmful to human. And it may be
transferred by vectors such as parasites or by
direct contact. Wildlife playsakey roleintheir
emergenceby providinga“ zoonaoticpool” from
which previously unknown pathogens may
emerge. For example, nucleic acid sequence
anayseshavedemongrateddirecttransmission
of avianinfluenzato humans.

(3) No human nor domesticanimal involved.
Thisrepresent that, many wildlife speciesare
reservoirsof pathogensthat threaten domestic
animal and even human health. On the other
hand, wildlife pathogens also pose asubstan-
tial threat to the conservation of global
biodiversity.

Globa climate changeislikely to cause
major changesto the geographic rangeand in-
cidenceof arthropod-borneinfectiousdiseases.
Expansion of mosquito vector geographical
ranges has been proposed to explain the re-
emergenceof malariaand denguefeverin South
America, central Africa, and Asiaduring the
1980s and 1990s.

Travel

The convenient transportation makesaglobal
village. At the same time, infected person or
food may be transferred rapidly and easily.
Severeacuterespiratory syndrome (SARS) is
agood example. The early casesof SARS ap-
peared to have originated in southern China.*
SARSwas carried out of Guandong Province
on 21 February 2003, when aninfected 64 year
old nephrologist visited Hong Kong. He spent
asinglenight onthe 9" floor of ahotel and was
admitted to ahospital on 22 February. At least
16 hotel guestsand visitors had been infected
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by the nephrologist. Itisbelieved to have been
the source of infection caus ng subsequent out-
breaks of SARS in Hong Kong,>® Vietnam,’
Singapore,® Taiwan,® and Canada.’

Microbial adaptation
Asantibiotics devel oped, microorganism had
gartedtofight thenew generationof antibiotics.
Beta-lactamase producing pathogenswereno-
toriousfor awhileuntil new generation of anti-
biotics which can’'t be hydrolyzed by such
enzyme. However, extended spectrum beta-
lactamase (ESBL ) producing microorganisms
wereisolated later. It reflectsthe point muta-
tion in the coding of beta-lactamase gene.***2
Altered cell membrance permeability and tar-
get sitesfor antibioticswere also mechanisms
for emergence. %2

Geneexchangeisdirected by transforma:
tion (uptake naked DNA), transduction
(Transfer DNA from bacteriophage), or
conjugation(cell to cell contact ) .Example of
microbial evolutionistheemergenceof E. coli
O157:H7. It plays an important role of food-
bornedisease, causing bloody diarrhoeaand a
potentially fatal illness called the haemolytic
uraemic syndrome. Another exampleisentero-
cocci which gradually accumulate resistance
genes by genetic exchange and develop into
multiresistant nosocomial pathogens causing
untreatableinfections. It isnotoriousin noso-
comidinfection.

Breakdown of public health measures
Many preventiveand control systemfor pubic
health may bebrokendown duringanepidemic
becausethesystemisusually designedfor pre-
vious events and be due to the satisfied what
had done for known pathogen. However, the-



sesmicroorganismsemerge, there-activation
seemsto bemulti-resistant, and not curable by
previousmedication. [tmay asoresultfrom lim-
ited resource and competing priority for pubic
health program. Multi-resistant tuberculosisis
agood example, and now we must fight to the
new-generationof tuberculosis.

Disaster and Contagious Disease
Many rumorsmay be spread by newspaper or
radio just after disaster, for example, typhoid
or rabies. It reflex thefear of peoplerather than
thetrueimminent problem. Disaster may dis-
rupt the origina hygiene, piped water, and in-
crease vectorsfor pathogen spread. However,
natural disastersrarely resultsin outbreaks of
infectiousdiseases. Themost routeisfeca con-
taminated water and respiratory droplets.®

Unburiedbody hasminimal ratefor patho-
gentransmission, especially cause by trauma.
The risk may be higher among those handle
dead bodiesthan the survivorsin disaster. But
therisk can belowered by proper vaccination,
protect devices and delicate behavior. In
genera, therisk of emerging disease seemsnot
toincreaseinthesettingsof natura disasters. It
depends upon the vaccination, sanitation and
hygene.®

Conclusion

We have entered an erawhen microorganisms
become more and more resistant to modern
antimicrobial agents. Antibiotics abuse,
urbanlization, peopl€ sbehavior, and microor-
ganism adaptation ared| thecritical contribut-
ingfactors. Itisessential to useantimicrobials
wisely and judiciously. Good response plan-
ning and training may betheonly way to man-
ageabiological event, either natural or man-
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made.
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