


Origin of Some Infectious Disease Agents
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Basic Sciences:
Geology  Ecology

Oceanography Hydrology

Biochemistry and Molecular Biology

Physics

At beric Scie
mospheric Sciences Chessistrs

Remolte Sensing




AppliediSciences:

Biostatistics Medical Sciences

idemiology Antbropology

Environmental Health Sciences

4' sronomy

Socio-Medical Sciences Toxicology

Medical Geography




To learn more, log on to:

www.medicalecology.org
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Atmasphere Water Food Vertical Farm Infectious Diseases Course Syllabus




rlost-Agent Inieracilons

Contact with host - route of entry

Dose - how many organisms does it take to infect?
Freguency - how often must the host be exposed?
Adherence - what are the host receptor molecules

Adaptability of agent- e.g., antigenic variation, interference
with host Immune system






Cholera Pandemics







Distribution Of Estuaries

A Major river deltas | P
__| Freshwater lakes of more than 5,500 sq miles



Trophic Relationships Of The Mangrove Estuary
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Ecology of Cholera Numbers increase during monsoons
Epidemics o e
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Throw net fishing for
crustacea after the
Monsoons in

Bay of Bengal s IR

Fecal contamination of freshwater and human activities



Monsoons

1. lower the salinity of the estuary e
2. bring nutrients to the estuary e @
3. raise the ambient water temperature of the estuary







Common and Not So Common
Strains of the Influenza Virus

Influenza A Evolution
1874 --- (H3NS)

1890 --- (H2ZN2) oo, Pandemic

1902 --- (H3N2)

1918 === (HIN1 )i, Pandemic

1933 - (HIN1) .o, First strains isolated

1947 - (HIN1).oooiiiiiiiiiienn. Variation detected

1957 - (H2N2). ..o, "Asian" Flu pandemic

1968 --- (H3N2).....oooooi, "Hong Kong" Flu pandemic
g 1976 -—- (HINID). ... "Swine" Flu, non-epidemic
o 1977 --- (HIN1) + (H3N2)......... "Russian” Flu epidemic
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H5N1 - 2004 “Avian” influenza
All ages susceptible
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Influenza Virus:

Structure and Function

hemagglutinine Influenza Virus (A,B type) Influenza Virus (C type)
neuraminidase A //
\ 2 \f_.

RNA ségments



Hemagglutinin Subtypes of
Influenza A Virus

Human Swine Horse
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H2
H3
H4
H5
HS
H7
H3
H9
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Adapted with permission from Levine AJ. Viruses. 1992,165.




Cat, Tiger

HSN1

en

H4,5,7,9,10
N1,2,4,7
H5N1

H7N7

- H1-15; N1-9

H1N1, H2N2

N\ H1N1, HIN2,
H5N1, HON2, ~— H3N2, H4N6

H3N2

H7N7

H7N7, H4NS, H3N2

Equine

H7N7, H4N8

Native Host

Wild water fowl
Duck, etc

H5N1

H3N2, H13N9
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HS5N1 Outbreaks in 2005 and Major Flyways of Migratory Birds
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On the fly. Flyways might seem to connect the dots of HSN 1 outbreaks, but the timings and locations aren’t a perfect

fit with known migratory patterns




\ Jul-Nov 11 2005 Human total: Cases 17 (125) Deaths 10 (64)

EAST
ATLANTIC

BLACK SEA/
MEDITERRANEAN

Courtesy BBC

Human Cases

CENTRAL |
ASIA

THAILAND
Cases: 3 (20)
Deaths: 1 (13)

EAST AFRICA/
WEST ASIA

VIETNAM

Cases: 5 (92)
CAMBODIA
Cases: 0 (4)

Deaths: 4 (42)

Deaths: 0 (4)
INDONESIA \@ t EAST ASIA/
Cases: 9 (9) ""'Q: ° AUSTRALIAN

Deaths: 5 (5)
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Hanoi Chicken Farmer Going to Market

Courtesy Andrew Rosenblatt
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World Distribution of Rabies

[ Rabies-free countries
s NO Infoemation

"

*Rabies in this manual & defingd as a disease causod by [yssavinges belonging o serotypeigenctype 1.




Rabies vectors

and carriers




Bella. Lugosi:
Patron Saint qf
all bat species

rabies virus

Did you know?
30% of all mammalian species are bats



ProMed: Oct 27th, 2005
From: Luciano Goldani <rsf4805@via-rs.net>

Hematophagous (vampire) bats are proliferating because of forest
devastation in the state of Maranhao, northeastern Brazil. 20 cases of
fatal rabies have been clinically documented. The population in the area is
protecting their houses with wire nets to prevent bat bites.

Dr. Luciano Goldani

Infectious Diseases Unit

Universidade Federal do Rio Grande do Sul
Brazil

MARANHAD



Live virus vaccine in.
oral baits




Rabies Cases in the Czech Republic in 1989

Rabies Cases in the Czech Republic in 2002

Control of rabies by oral bait-vaccine

3.1 Rabies Situation and Rabies Controlin the Czech Republic 2000 - 2002

by O. Matouch® and J.Vitasek?
1State Veterinary Institute, Liberec 30, CZ
2State Veterinary Administration, Prague, CZ

1. Oral vaccination of foxes

The field trial of oral immunization of foxes was started in the Czech Republic in spring 1989. The first application of the oral rabies vaccine (SAD
B19-Tiibingen) was carried out in the districts Klatovy, Domazlice, Tachov adjacent to the German border in spring 1989. During the course of the
next campaigns the treated area was extended covering 44 districts in autumn 1992. In the autumn 1993 the whole territory of the Czech Republic,
with exception of rabies free districts bordering Germany, was included.

Since 1992 only the Czech made vaccine LYSVULPEN manufactured by BIOVETA Ivanovice with the SAD Bern vaccine virus strain has been
used in the Czech Republic.

The "Bavarian model" was applied during all vaccination campaigns. Voluntary hunters distributed the vaccine baits by hand in their hunting
preserves. The strategy of two vaccination campaigns per year, one in spring and one in autumn, was applied. From 1996 aerial distribution of the
vaccine baits was selectively used on a restricted territory (4 - 6 districts). In the last years, the aerial vaccination was extended to 50% of the treated
territory (29 districts) in 2002 (See Map). More than nineteen million of vaccine baits were used from 1989 till the autumn 2002.
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Ecology of Transmission
Of Yellow Fever

Monkeys YF transmission
patterns
Jurighe
MGsquitoes
~_Ecotone
Hurnahs in
transfthon | Husrinaiis
(emergence) zone in City
Andes
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African Trypanosomiasis
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East African Savanna




West African River




Riverine Tsetse and agriculture




Civil Unrest and War - 2005

Liberia

Cote-d’lvoire

Sudan & Cases’ - 400,000/yr
Ethiopia Deaths - 60,000/yr
Nigeria 9

Ghana V))

Burundi .9 J\)
Burkina Faso Q 0
Cameroon Refugees -

Gambia »)
Rwanda '
Swaziland

Mauritania 9
Zambia

Central African Republic

Namibia

Democratic Republic of Congo

Sierra Leone D e 9
Guinea \“ Ry 5 Q Qa
5 e VUL 4



What's Next??



Without a global ecological perspective
on infectious disease transmission,
we will forever remain sitting ducks!
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Infectious

diseases




