Ecologia de la transmision
de Trypanosoma cruzi

Dr. Carlos Ibarra Cerdena

Departamento de Ecologia Humana,
Cinvestav Unidad Mérida

cibarra@cinvestav.mx



La enfermedad de Chagas




Mecanismo de transmision
vectorial de T. cruzi

Reduviidae bug

Epimastigote

Metacyclic

trypomastigotes
in faeces

\ ‘ /_l Scratching or rubbing |
a

Skin
or
mucosa Blood cell e Trypomastigote Y b
h

Cell penetration
_ Bloodstream - ! Amastigote
‘ 0L
. e { \

\i\@: Cell

. -' Cell disruption
Amastigote g Colonisation of muscle

or neural tissue

Schematic representation of the life cycle of the flagellate protozooan
Trypanosoma cruzi

Expert Reviews in Molecular Medicine ©2002 Cambridge University Press




100 anos despueés

10 \

k. o~ sl A

Bk N L
N \ 2 (ﬁ ‘\.._} Prevalence (infected people per 100):
D e OJO0CONENn

P R,
e <% 1-2% 2-3% 3-4% 4-5% >5%  GranChaco
v
BELIZE B e
~)

MEXICO—¢—

e

HONDURAS

GUATEMALA—= igaba '\ VENEZUELA
. T NICARAGUA /

EL SALVADOR ou GUYANA

/S Caracase /"
COSTA RICA o o SURINAME
Y & S A5/ FRENCH GUIANA

PANAMA

COLOMBIA—>—

ECUADOR—=

’\ \J J
-
PERU
Lima©
Arequipa ©
BOLIVIA
BRAZIL
Rio de Janeiro @
GRE Ee——
Santiago/® PARAGUAY
URUGUAY
VECTOR CONTROL INITIATIVES A
4 ARGENTINA
Amazon Initiative (AMCHA) ¢
Bolivia, Brazil, Colombia, Ecuador, French Guiana,
‘ Guyana, Peru, Suriname and Venezuela v % I Comodoro Riv
i . Andean Initiative (IPA) )
Venezuela, Colombia, Ecuador and Pery '}
b b 4
Central American Initiative (IPCA) N
Belze, Costa Rica, El Salvador, Guaternala, T &>
Honduras, Nicaragua and Panama ) 3.,.
Southern Cone Initiative (INCOSUR) " - &
Argentina, Bolivia, Brazil, Chie, Paraguay
and Uruguay

Nature: Outlook: Chagas Disease. Vol. 465, No. 7301 suppl.
ppS3-S22. Who, how, what and where?. Nature. 465, S8—S9
(24 June 2010)



30°0'0"N

20°0'0"N

Mem Inst Oswaldo Cruz, Rio de Janeiro, Vol. 770(3): 339-352, May 2015 339

Atlas of Mexican Triatominae (Reduviidae: Hemiptera)
and vector transmission of Chagas disease

Janine M Ramsey', A Townsend Peterson?, Oscar Carmona-Castro',
David A Moo-Llanes', Yoshinori Nakazawa?, Morgan Butrick?, Ezequiel Tun-Ku',
Keynes de la Cruz-Félix', Carlos N Ibarra-Cerdefa®/*
'Centro Regional de Investigacion en Salud Pablica, Instituto Nacional de Salud Pablica, Tapachula, Chiapas, México

*Biodiversity Institute, University of Kansas, Lawrence, KS, USA *Departamento de Ecologia Humana,
Centro de Investigacion y Estudios Avanzados del Instituto Politécnico Nacional, Unidad Mérida, Mérida, Yucatdn, México

1 1 I

_Jo
Bl 10
B 20
B 30
- 40
[ s0
[ le0
170
180

I o0 0 250 500 1,000 Kilometers
- 1m l 1 1 | I 1 1 1 I

Trypanosoma cruzi



Transmision silvestre de T. cruzi
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Colecta de chinches




Por ejemplo, Triatoma longipennis
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s Species Rl * RA PBM PMBM CRI Rank

80- Mus musculus 0.13 036 0.57 106 1
Sigmodon hispidus 0.14 0.2 0.14 048 2
60- Didelphis virginiana 0.02 0.16 0.14 032 3
40- Liomys irroratus 0.28 0 0 0.28 4
S -&- Sylvan Canis familiaris 0.02 016 0 018 5
20- -&- Ecotone Felis catus 001 016 0 017 6
-k- Domestic Neotoma mexicana 0.16 0 0 016 7
0 T T T Gallus gallus* 0 004 0 004 8
\¢\\\ \Aﬁ &e}e’ @"b\e Baiomys musculus 0.04 0 0 004 9

&60 Q’Q o Peromyscus levipes 0.03 0 0 003 10
\\* & Rattus rattus 0.01 0 0 001 1

*T. pallidipennis host but not a T.cruzi host.
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Geographical, landscape and host @
associations of Trypanosoma cruzi
DTUs and lineages

Amaia Izeta-Alberdi’, Carlos N. Ibarra-Cerdefa?®, David A. Moo-Llanes® and Janine M. Ramsey®"

Abstract

Background: The evolutionary history and ecological associations of Trypanosoma cruzi, the need to identify
genetic markers that can distinguish parasite subpopulations, and understanding the parasite’s evolutionary and
selective processes have been the subject of a significant number of publications since 1998, the year when the
first DNA sequence analysis for the species was published.

Methods: The current analysis systematizes and re-analyzes this original research, focusing on critical methodological
and analytical variables and results that have given rise to interpretations of putative patterns of genetic diversity and
diversification of T. cruzi lineages, discrete typing units (DTUs), and populations, and their associations with hosts,

vectors, and geographical distribution that have been interpreted as evidence for parasite subpopulation specificities.

Results: Few studies use hypothesis-driven or quantitative analysis for T. cruzi phylogeny (16/58 studies) or
phylogeography (10/13). Among these, only one phylogenetic and five phylogeographic studies analyzed
molecular markers directly from tissues (i.e. not from isolates). Analysis of T. cruzi DTU or lineage niche and its
geographical projection demonstrate extensive sympatry among all clades across the continent and no significant
niche differences among DTUs. DTU beta-diversity was high, indicating diverse host assemblages across regions, while
host dissimilarity was principally due to host species turnover and to a much lesser degree to nestedness. DTU-host
order specificities appear related to trophic or microenvironmental interactions.

Conclusions: More rigorous study designs and analyses will be required to discem evolutionary processes and the
impact of landscape modification on population dynamics and risk for T. cruzi transmission to humans.

Keywords: Trypanosoma cruzi, Discrete Type Unit, Host specificity, Niche identity, Ecological niche modeling,
Chagas disease




Trypanosoma cruzi classification

DTU L1 L2
Mammal order 1 11 111 IV |V |VI|l ||l |1
Artiodactyla nr nr nr o |nr nr|nr
Carnivora
Carnivora without pets nr nr nr | nr nr
Chiroptera nr nr |nr nr
Cingulata nr nr | nr nr
Didelphimorphia nr |nr|nr
Primates
Primates without humans nr nr | nr
Rodentia nr nr |nr nr
Vector genus | I 111 IV |V |VI|I |1l |II|II
Panstrongylus nr nr | nr nr
Rhodnius nr nr nr| nr nr
Triatoma
P-value 0.05 0.01 0,001 ns
More than expected
Less than expected
Chi-squarc >384 =664 =108

Fig 1 Frequency significance for Trypanosoma cruzi DTUs and lineages in mammal orders and three primary vector genera. Abbreviations: L1, Lineage

L1 [14]; L2, Lineage L2 [18]. Abbreviations: nr, not reported; ns, not significant
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|zeta-Alberdi, Ibarra-Cerdefa, Moo-Llanes, and Ramsey (2016) Parasites & Vectors
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Fig. 2 Host beta-specdificity for Trypanosoma cruzi DTUs (a) for the three primary vector genera and (b) for mammal orders. Beta specificity for
mammals according to major lineage schemes (c) L1 and (d) L2. Bars in white are beta dissimilarity due to host spedies turnover and in black due to
nestedness. The range is between 0 (absence of spedies interchange across multiple regions) and 1 (complete species interchange across regions)

|zeta-Alberdi, Ibarra-Cerdefa, Moo-Llanes, and Ramsey (2016) Parasites & Vectors




m7
g

=0 DTU &

m7 '
mg

=10 DTU &

Fig. 3 Ecological niche models for all Trypanosoma cruzi DTUs with
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Abstract

Leishmania (Leishmania) mexicana causes cutaneous leishmaniasis, an endemic zoonosis
affecting a growing number of patients in the southeastern states of Mexico. Some foci are
found in shade-grown cocoa and coffee plantations, or near perennial forests that provide
rich breeding grounds for the sand fly vectors, but also harbor a variety of bat species that
live off the abundant fruits provided by these shade-giving trees. The close proximity be-
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Abstract

Zoonoses are an important class of infectious diseases. An important element determining
the impact of a zoonosis on domestic animal and human health is host range. Although for
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Table 1. Summary of mammals atributes related with their relationships with vector co-

occurrences and with Trypanosoma cruzi reports.

Synanthropic Reservoir
Mammal order  Species species species Links per species Epsilon
N N N Mean SE  Max

Artiodactyla 7 0 0 26 34 029 606

Camivora 29 1" 9 49 395 015 1365
Chiroptera 131 18 16 477 459 01 1779
Cingulata 1 1 1 8 286 025 431

Didelphimorphia 6 4 4 53 491 063 1942
Lagomorpha 8 0 0 55 484 04 1348
Pilosa 2 0 0 45 402 084 1025
Primates 3 0 0 45 64 148 1083
Rodentia 170 94 34 3.82 578 013 2484
Soricomorpha 15 0 0 273 491 044 1296

Ibarra-Cerdena, Valiente-Banuet, Sanchez-Cordero, Stephens, and Ramsey (2017) Peer) (In press)
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