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Filo Euglenozoa
Classe Kinetoplastea

Familia Trypanosomatidae

presenca do cinetoplasto, uma regiao
especializada da mitocondria constituida por
moléculas de DNA circulares concatenadas
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Leptomonas sp..

monoxénicos de insetos:

(~15 géneros)

heteroxénicos (5 géneros)
Phytomonas (insetos e plantas)

Leishmania, Trypanosoma, Endotrypanum e Porcisia

(insetos e vertebrados)

Quando patogénicos, estes organismos sao
responsaveis por doencas de grande
importancia médica humana e veterinaria.

I Tripanossomiases Africana l

- Doencga de Chagas

- Leishmanioses




Tripanossomatideos Estruturas caracteristicas

Trypanosoma

0 cinetoplasto — ligado a sua longa

axonema mitocondria e contendo um DNA
estrutura : ' | .\“.\ l."\ (kD NA).

paraflagelar

vactiolo

De suas proximidades parte um flagelo
curto ou longo.
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Imagem do Rey L, 2005



Cinetoplasto: uma regiao especializada da mitocondria
constituida por moléculas de DNA circulares (maxicirculos e
minicirculos) concatenadas.
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O cinetoplasto (mitocondria) contém DNA circular
em duas formas: e

Os produzem RNA guia (gRNA) para
decodificar as informacdes do maxicirculo por
insercao ou delecao de residuos de uridina (RNA
editing).

Perda de kDNA

parcial (discinetoplastia Dk)

total

(acinetoplastia  Ak)

Tsé-tsé: proliferacao do parasita depende

de glicélise e de uma mitocondria funcional




Locomocao e organelas envolvidas
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Glicossomo

— Organela que contem enzimas da via glicolitica. Permite que as
formas sanguineas dos tripanossomas se multipliquem intensamente

no sangue.

citdstoma /
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VSGs e variagao antigénica

« mecanismo de escape da resposta imune do hospedeiro, usado pelos
tripanossomas Africanos — capa de glicoproteinas variantes
(Variant surface glycoprotein — VSG)

membrana

capa de VSG
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Parasitemia

—
Y
o
-
e
=
=)
-
=
L
-
o -
S
<
)
a4

Clone Clone Clone Clone Clone Clone
A B C D E F

SRy, £8 , SR8, SR, £8 , £

There are many inactive trypanosome
VSG genes but only one
site for expression

Expression
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x1000 VSG?®
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Inactive genes are copied into the
expression site by gene conversion
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Many rounds of gene conversion can
occur, allowing the trypanosome
to vary the VSG gene expressed

| B

CHEH - O H---

x1000 VSG'

5

The clinica\l,course of
trypanosome infection

anti-VSG?  anti-vsSG¢ anti-VSG'

Number of parasites
<
72]
“
<
w
‘2,
<
w
o—
Levels of antibodies

Time (weeks)




A Duplicative gene B Segmental gene C Telomere exchange D ES switch
conversion conversion
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Género 7rypanosoma

Parasitas heteroxénicos

Vertebrado x Invertebrado

- MAMIFEROS Moscas hematoéfagas

* aves - pulgas

* peixes « carrapatos
« repteis « hemipteros
- anfibios « mosquitos

- sanguessugas

Ampla diversidade morfologica e
de ciclo de vida

Das centenas de espécies em todo o mundo,
maioria nao é considerada patogénica




Morfologia dos tripanossomas




Tripanossomas
de peixes

transmitidos
pOr sanguessugas

5 B,
wie/
<% .lv'{_’ .

o

& .
o s .
e A 7~ vl
[
.(.J' g”.l_ "
s £

- - 1
. VA <
P .

l, y



Trypanosoma clandestinus

Blood Caiman yacare

Tripanossomas o -t
de répteis . e

transmitidos
pOr sanguessugas

Haementeria sp.

Leech

Fermino et al., 2015




Tripanossomas
de répteis

transmitidos
por tabanideos

Trypanosoma kaiowa n. sp.
Ciclo bioldgico previsto




&, 1rypanosoma lewisi

Tripanossomas
de Rattus sp.

transmitidos
por pulgas



Tripanossomas de cervideos (hipoboscideos)

Trypomastigotes

Odocoileus virginianus
White-tailed deer

Lipoptena mamae -
Deer ked \

« o] Epimastigotes
Epimastigotes Garcia et al., 2020




ipanessomas africanos
- (moscas tsé-tse)




TRIPANOSSOMAS AFRICANOS DE INTERESSE
HUMANO E MEDICO VETERINARIO




Género Trypanosoma Tripanossomas
—— | de mamiferos
(Hoare, 1964)

Stercoraria Seccoes Salivaria

contaminativa Transmissdo inoculativa

Subgénero|, = .y

insetos vetores

Schizotrypanum T. cruzi Pycnomonas T. suis \

Duttonella  T. vivax
Trypanozoon T. brucei brucei
T. b. gambiense
T. b. rhodesiense
T. evansi
T. equiperdum

Nannomonas T. congolense
(savannah, forest, kilifi)

Herpetosoma  T. lewisi

Megatrypanum T. theileri

T. simiae
T. simiae Tsavo

T. godfreyi
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Analises filogenéticas
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I congolense

‘_ 0
T simiae
Mocambique " /

/
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T simiae Tsavo

I godfreyi

Garcia et al., 2018



Tripanossomas patogénicos de origem Africana

T. brucei spp.
T. vivax

T. congolense
T. simiae

T. evansi

(Glossina spp.
inoculativa)

Tabanideos

T. equiperdum |} Sexual

ungulados/
humanos

hospedeiros naturais

vetores /reservatérios



file:///C:/Users/herak/OneDrive/Aula-Africanos/Videos Tcongolense-Peacock and Gibson.mp4

Tripanossomas Africanos

Mamiferos

AHT - Humanos

Artiodactyla




Tripanossomas de interesse para animais domesticos

Tripanossomas africanos

ovelha porco cavalo jumento
Subgénero espécie

Trypanozoon T. brucei
T. evansi

T. equiperdum

Nannomonas T congolense

T. simiae

Duttonella T. vivax




Mosca tse-tsé
Glossina spp.

AFRICA



Trypanosoma congolense epimastigotes
in a tsetse proboscis (labrum)
(Steven Mihok 1999 - 2009)

Localizacto

T. suis

T. brucei
complex

nes tsé-tsé | ; g\

=

I.. ..' '_II '._. cmmmm— =
Modified from: "The Trypanosomes
8 of Mammals", Hoare 1972
/T congolense

Trypanozoon Intestino médio e Trypanosoma ‘T simiae
Gléndula salivar brucei o
Nannomonas Intestino médio e T. congolense,
Probdscide T. simiae
Duttonella Proboscide e bomba | T. vivax, T.
cibarial uniforme
Pycnomonas Intestino médio, T. suis

Salivary glands from glossina
infected with the $12/9/5 Trypanosoma
brucei gambiense isolate (Raveel et al., 2006)

Glandula salivar e
Probéscide




4 Distribuicdo mosca tsé-tsé

Tripanossomas africanos

Transmissao

Vetorial — Africa

Restrita @ mosca tse-tse -
I. brucerssp., T. congo/ense (genotlpos) e 1. simiae
T. vivax - vetorial e mecanica

T. evansi - exclusivamente mecanica

Transmissao nas Americas.
[. vivax e . evans/
exclusivamente mecanica



Tripanossomiases Africana

DOENCA ESPECIE VIA TRANSMISSAO

Nagana [ T.b. brucei Inoculativa

T.congolense 5-1S € inoculativa
| T.vivax : inoculativa

mecanica

Doenca {T. b. gambiense

do Sono-Humana L T.b.rhodesiense inoculativa

Surraou
Malde { T.evansi Tabanideos mecanica
Cadeiras

Dorina {T. equiperdum coito




Tripanossomas africanos

T. brucei ssp., T. congolense e T. simiae — Africa

- Africa
- Américas do Sul e Central
- Sudoeste da Asia - Iraque, Iran (2020-2022)

- Africa, Américas do Sul e Central, Asia,
Surtos Europa

T. equiperdum - Africa, Asia, Américas
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Distribution of tsetse-transmitted animal trypanosomes
1) n" |
Nagana
Desquesnes et al. Parasites & Vectors (2022) 15:64 == T.vivax, T. congolense & T. b. brucei

Fig. 1 Geographical distribution of the “Nagana"disease complex (Trypanosoma congolense, T. vivax and T. brucei) [32-36]
.




Distribution of Trypanosoma vivax

T. vivax

Fig. 2 Geographical distribution of Trypanosoma vivax [6, 32-34, 36, 42] Desquesnes et al. Parasites & Vectors (2022) 15:64
>y

\




Distribution of Trypanosoma evansi

- T. evansi

Fig. 3 Geographical distribution of Trypanosoma evansi (*Surra®) [6, 33, 43, 50] Desquesnes et al. Parasites & Vectors (2022) 15:64
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Doenca do sono. Tripanossomiases Africana Humana
(HAT)

I. brucei gambiense (ss - 97%)
I. brucei rhodesiense

and Principe

West African
trypanosomiasis

East African
trypanosomiasis

Sonoléncia



Ciclo biologico — 7rypanosoma b. gambiense

Ingestdo de tripomastigota & % N # Epimastigota
sanguicola ll,z" qu/l'u
= | s Tripomastigota
R " ) A metaciclica
F inoculada com a
Prociclica (IM) . lj saliva

Fissdo bindria

d“‘:fﬂg f&\wn Qr*},. 25
i _’- ' - - .
T | W _

Tripomastigota
“stumpy forms”

Tripomastigota

Tripomastigota Multiplicagdo de

“slender forms” tripomastigota -
B ' sangue




African Trypanosomiasis pEsEsy,
QDPDX Trypanosoma brucei gambiense & Trypanosoma brucei rhodesiense (’[ "g
Tsetse Fly Stages Mammalian Stages "I//// /A .

C(\I;: o Tsetse fly takes

e Epimastigotes multiply a blood meal
in salivary gland. They (injects metacyclic trypomastigotes) M/ Injected metacyclic

transform into metacyclic . 8 t P
trypomastigotes. ____ ot rypomastigotes transform

into bloodstream
trypomastigotes, which
are carried to other sites.

A4 oY)
Procyclic trypomastigotes Trypomastigotes multiply by

leave the midgut and transform / \ A ‘ binary ﬁ§sion in various
into epimastigotes. ‘ body fluids, e.g., blood,
lymph, and spinal fluid.

e Tsetse fly takes

a blood meal
(bloodstream
trypomastigotes
are ingested)

Bloodstream trypomastigotes\

transform into prf)CYdiC Circulating trypomastigotes
trypomastigotes in the vector : in blood during acute phase;

midgut. Procyclic tryposmatigotes TS 65\ usually undetectable in latent
multiply by binary fission. 3 -Jd phase.

/é‘)\ ; » Cattle and possibly wild
K Infectivestage ungulates are reservoirs

(“ for T. b. rhodesiense.
<J Diagnostic stage

b_§




salivary glands

— Epimastigote
3
To salivary glands via

Metacyclic proventriculus

Tsetse
immune
Proteases response
Procyclic Tsetse midgut
Changin
1 pH R Changing
nutrient
availability
Temperature
change
Metacyclic Presence of
symbionts
o
5
By
7
&
(4]
q Immune attack
Mammalian Drug
Slender bloodstream | treatment
Stumpy Competitor

Depletion of
host resources

Intermediate parasites




Mecanismos de defesa dos hospedeiros aos
tripanossomas Africanos

Defesa humana inata #s)

- Apolipoproteina A1 (APOA1)

- Apolipoproteina L1 (APOL1)
- Haptoglobin related protein (HPR)

Dentro de 2 complexos de proteinas do soro
-Factor litico de tripanossomas 1 e 2 (TLF-1 & TLF-2)

B LISEDOS TRIPANOSSOMAS NO SANGUE
NHS




Mecanismos de escape da resposta imune dos
tripanossomas Africanos

VSGs e variagéo antigénica
>
= N - Time
o arter e vy~ A&

I. brucer rhodesiense I. brucei gambiense

Ndo possui o SRA-gene

Serum resistance associated TgsGP (VSG mutagdo)
gene (SRA ....... SRP) Cisteino proteases - (APOL1)

liga e inibe TLF

Reducdo da sensibilidade do
receptor TLF do parasita



HAT - Sintomas de Fase | - Hematolinfatica

Inoculag¢ao do parasita

Sinais nao especificos e
compartilhados com outras doencas
endémicas. Inicio 1-3s picadura)

Cancro (>Tbr 2d-2w)
Febre, Mal-estar geral, Indisposicao

-3

. . ., 2018. Aparénci idvel Tbr-HAT
Dor articular (artralgla), Dor de cabeca Frean et al., 2018. Aparéncia varidvel de cahqros r-H

Disseminag¢ao

Linfadenopatia (cervical posterior =
Sinal de Winterbottom > Tbg, ou axilar,
inguinal ou epitroclear)

Hepatomegalia, esplenomegalia, perda | |
de peso e febre intermitente Gomez-Tunyent et al, 2017

The ftrypanosomiases. The Lancet.
Barrett et al., 2003



Early-stage infection
(haemolymphatic)

Late-stage infection
(meningoencephalitic)

'I

/ 3. PARENCHYMAL VASCULATURE \
Vasculature; tight junctions
— post capillary venules

—» Brain microvascular endothelial cells; tight
junctions

— Endothelial basement membrane
—» Parenchymal basement membrane )

1. CHOROID PLEXUS
Vasculature; fenestrated

— vasculature
—» stroma choroid plexus

—> Choroid plexus epithelium, tight
junctions, BCSFB

—» ventricular CSF
—» sub-arachnoid space /

NEUROINFLAMMATORY Responsh
2. CIRCUMVENTRICULAR ORGANS —» Astrocyte activation

Vasculature; fenestrated
— Inflammatory cell infiltration

—»Vasculature or ventricular CSF —» macrophages

CLINICAL SIGNS \ —» Parenchyma of CVOs — T-cells
— Lymph node enlargement t se basrier. Saht iunct — B-cells
- Hepatomegaly / splenomegaly i et 'ons/ — Plasma cells
—> Febrile episodes — Mott cells
g el _» BBB dysfunction

—» Systemic inflammation
— Cytokine / chemokine production

— Lymphocyte activation
\_ 4

— Contrast enhanced MRI

\ —» Fluorescent dye penetraty

Kennedy & Rodgers, 2019
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HAT - Sintomas de Fase Il - Meningoencefalica

Os parasitas atravessam a barreira hematoencefalica
% Inicia em média: Thr 21-60d / Thg 300-500d

Patogénese

Inflamacao neuroldgica,
ativacao de astrocitos,
meningoencefalite,
manguito perivascular

(células Mott),
Disfuncao da BBB

Alteracdes do CSF

(> 5 leucécitos /uL,

proteinas 370mg/L,
tripanossomas)

Neuropsiquiatricas

Alteracao do ciclo do sono (insbnia
noturno e sonoléncia no dia
"sleeping sickness"), vontade

repentina de dormir

Mentais

Alucinacoes, delirio, ansiedade, labilidade

emocional, déficit de atencao, apatia,
agressividade, confusao




HAT - Sintomas de Fase Il - Meningoencefalica

Deterioragao progressiva da barreira cefalorraquidiana
conduzindo ao agravamento das manifestacoes neurologicas

Motoras

Fragueza motora, tonus anormal, disturbio da marcha,
ataxia, tremor, disturbios da fala

Sensoriais

Parestesia, hiperestesia, anestesia, prurido, problemas visuais

Neurologicos

Reflexos anormais, convulsoes, Rebaixamento dos niveis de
consciéncia, coma, morte.
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NEGLECTED
TROPICAL DISEASES

SYMPOSIUM

Human African Trypanosomiasis in a Spanish
traveler returning from Tanzania

Joan Gomez-Junyent' *, Maria Jesus Pinazo', Pedro Castro?, Sara Fernandez?,
Jordi Mas', Cristian Chaguaceda®, Martina Pellicé?, Joaquim Gascon', José Mufioz'

1 1SGlobal, Barcelona Cir. Int. Health Res. (CRESIB), Hospital Clinic - Universitat de Barcelona, Barcelona,
Spain, 2 Medical Intensive Care Unit, Hospital Clinic, IDIPABS, Universitat de Barcelona, Barcelona, Spain,
3 Pharmacy Department, Hospital Clinic, IDIBAPS, Universitat de Barcelona, Barcelona, Spain

* gjunyent @ hotmail.com
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Liu et al. Infectious Diseases of Poverty (2018) 7:50

https://doi.org/10.1186/540249-018-0432-5 Infectious Diseases Of Poverty

CASE REPORT Open Access

Trypanosoma brucei rhodesiense infection in @
a Chinese traveler returning from the
Serengeti National Park in Tanzania

Qin Liu', Xiao-Ling Chen?, Mu-Xin Chen', Han-Guo Xie®, Qing LiuZ, Zhu-Yun Chen?, Yao-Ying Lin?, Hua Zhengz,
Jia-Xu Chen', Yi Zhang' and Xiao-Nong Zhou'"

Tbr representa
~70% dos casos de
HAT em viajantes
a Africa: Pesca,

caca, safaris, visita
aos parques de

Fig. 2 Chancre due to Trypanosoma brucei rhodesiense infection in a Ca ga afrl Ca n OS . Fig. 3 Trypanosoma species confirmed in a Giemsa-stained thin

blood film from a Chinese traveler returning from Serengeti,

Chinese traveler returning from Serengeti, Tanzania and Masai Mara
Tanzania and Masai Mara Kenya, August 2017

Kenya, August 2017




International Journal of Infectious Diseases 79 (2019) 34-36

Contents lists available at ScienceDirect
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Case Report

Human African trypanosomiasis caused by Trypanosoma brucei | ®y
gambiense: The first case report in China |

Nian Chen?, Ke Jin?, Jingjing Xu®, Jianfu Zhang®, Yali Weng**

2 Department of Infectious Diseases, The First Affiliated Hospital of Nanjing Medical University, Jiangsu Province Hospital, 210029, China
b pepartment of Respiration, Wuxi Xishan People’s Hospital, Wuxi, 214011, China

* Department of Hematology Laboratory, The First Affiliated Hospital of Nanjing Medical University, Jiangsu Province Hospital, 210029, China

ABSTRACT

We report the first imported case in China of human African trypanosomiasis (HAT), caused by
Trypanosoma brucei gambiense, in a sailor returning from Gabon in 2014. The diagnosis was delayed and
relapse led to death, despite treatment with eflornithine, as recommended by the World Health
Organization for late-stage HAT. This case shows that early diagnosis of HAT and close follow-up with
proper retreatment are critical.

© 2018 The Authors. Published by Elsevier Ltd on behalf of International Society for Infectious Diseases.
This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-

nc-nd/4.0().

Fig. 1. Biopsia de linfonodo mostrando T. brucei gambiense
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1- Tanzania-Kenya
2- Gabon
3- Kenya-Tanzania
4- Botswana-Zimbabwe
5- Nigeria
6- RDC
7- Tanzania
8- Gabon
9- Zambia
10- Zimbabwe
11- Kenya
12- Kenya
13- Tanzania
=T e 14- Zambia
bR 15- Zambia

Gao et al., 2020



Number of HAT cases
[thousands]
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Fig 1. Total number of reported cases of HAT (gambiense and rhodesiense) per year (2000-2020). The green line and the green circles
show the milestones and target set in the WHO road map for HAT elimination [14].

(Franco et al., 2022)
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Fig 4. Areas at risk of HAT infection. Period 2016-2020 (Franco et al., 2022)
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Fig 5. Geographical distribution of fixed health facilities offering diagnosis and treatment of gambiense and rhodesiense HAT. Data were
collected by WHO from National Sleeping Sickness Control Programmes in June 2021. The base layers used in this map are the FAO Global
Administrative Unit Layers (GAUL), Global Administrative Areas and FAO Inland water bodies in Africa.
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1. congolense (genotipos), 7. vivaxe T. b. brucei




Trypanosoma congolense (genotipos)

Hospedeiros:
animais domesticos (boi, cabra, ovelha, porco, equinos)
ruminantes silvestres — assintomaticos
outros animais silvestres — ledes

Mais
patogénico

Exclusivo
sangue

Restrito Africa Anemia




gu—

Patogénico

Amplamente distribuido
lIIiIIHIHHHII'
T. congolense
lill!llliiiiill

\

MR = Muito patogénico
Carnivoros

GUSSHNELICEN == Pouco patogénico
Bois, Cachorros

Bois, Ovelhas ~ A .
Cabras == Ndo patogénico




! Midgut Proventriculus Proboscis & cibarium
: Q Metacyclic
: 4
Bloodstream ]
form !
Procyclics
10pum Long —
trypomastigotes pimastigotes
Figure 9 T. congolense life cycle stages. Representative life cycle stages are shown in their respective locations in the mammalian or tsetse
fosTs. Bloodsirearn Torms taken up by the Ty (arrow) differentiate to procyclics in the fly midgut and grow in length. In the proventriculus the
procyclics cease division and become uniform in size and shape. These trypomastigotes migrate to the cibarium and proboscis, where they
differentiate to epimastigotes; some of these forms have extremely long or truncated posterior ends as shown in these examples. The infective
metacyclics are very small and do not divide. The exact sequence of events between proventricular trypomastigotes arriving in the
proboscis/cibarium and production of metacyclics is uncertain, and whether there are gradual or abrupt transitions between stages remains to be
elucidated. Peacock et al., 2012




Hypopharynx infected with
Trypanosoma congolense

Microarchitecture of the tsetse fly
proboscis. Wendy Gibson, Lori Peacock,
and Rachel Hutchinson




Trypanosoma simiae, 1. simiae Tsavo,
I. godfreyi

Restrito Africa

reservatorio



Diferengas bioldgicas de tripanossomas que infectam porcos

T. (N.) simiae
T. (N.) godfreyi
T. (N.) congolense

(Janssen & Wijers, 1974; McNamara et al., 1994).

produz doenga aguda e fatal;
produz infecgdo subaguda;

produz doenga crénica.

T. simiae

'Morfologia indis’ringufvelJ

Todos se desenvolvem sequencialmente no

intestino médio e probdscide das glossinas




Tripanossomas africanos = Egggggegeﬁwatzghog)

de suldeos Africa

e - * Houve uma adaptacdo

de T. Nannomonas aos !
¢ suideos e a transmissao
em tsé-tsé

R
A
T. vivax
. T. equiperdum T. congolense
" T. evansi (. T. simiae . B .
P || T. godfreyi * tsé-tsé / suideos
T. simiae Tsavo ~

28'.'0
Y g

T. suis




Tripanossomas de ﬁgzzgghzig‘_’isgfrlcanus

suideos N e

* Muito da histéria evolutiva dos tripanossomas
africanos foi compartilhada com suideos.

« A fonte limentar preferencial de glossinas sao
suideos. Muitas espécies atuais sao especificas de
porcos.

Ancestrais de suideos e hipopdtamos
(Anthracotheriidae)

Phacochoerus africanus
(Stevens et al., 1998)



TS07154 Trypanosoma vivax - Waterbuck - JN673393
4L‘ TS06009 Trypanosoma vivax - Cape buffalo - IN673394
Trypanosoma vivax DQ316039
TS07214 Trypansoma vivax - Giraffe - JN673392
Trypanosoma vivax U22316
—— Trypanosoma vivax EU482080
Trypanosoma vivax DQ316047
8! Trypanosoma vivax DQ316049
100} Trypanosoma vivax DQ316051

Trypanosoma vivax DQ316046 e EEAS GG
Trypanosoma brucei AF306771

—— TS07112 Trypanosoma brucei - Zebra - JN673390
- TSG405 Trypanosoma brucei - Spotted hyaena - JN673391
Z3206 UnK - Hip otamus - JN67339¢
Trypanosoma Congolense Kilifi U22317
Trypanosoma congolense Forest U22319
Trypanosoma congolense Savannah U22315
T8305 Trypanosoma congolense Savannah - Spotted hyaena - JN673388
TS07210 Trypanosoma congolense Savannah - Lion - JN673389
Trypanosoma simiae U22320
L'I ZWAS5307 Trypanosoma simiae - Warthog - JN673386
TS06062 Trypanosoma simiae - Warthog - JN673387
- TS06134 Trypanosoma godfreyi - Warthog - JN673385
(92 —— ZWAB307 Trypanosoma godfreyi - Warthog - JN673383
- ZWAT7407 Trypanosoma godfreyi - Warthog - JN673384
r TS06061 Trypanosoma simiae Tsavo - Warthog - JN673382
Trypanosoma simiae Tsavo U22318
TS07126 Trypanosoma simiae Tsavo - Warthog - JN673380
ZWAG6107 Trypanosoma simiae Tsavo - Warthog - JN673381
ZWA7307 Trypanosoma simiae Tsavo - Warthog - JN673379

0.03 (ITSrDNA -Auty et al., 2012

85
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Trypanosoma vivax

> Na Africa — bovideos infectados

totalmente assintomaticos - infeccoes com severa
anemia, emagrecimento e morte L LMy aX
> Doenca cronica Y
» Racas tripanotolerantes

» EQuinos — mais resistentes
> Reservatorios — ruminantes
(bufalos e antilopes)



Trypanosoma (Trypanozoon) evansi

(Evans Griffiths 1880)

Maior distribuigdo geografica entre os tripanossomas
africanos patogénicos: Africa, Asia, Oceania, Américas
do Sul e Central T. evanst

. Maior ndmero de hospedeiros

Brasil

> capivaras,quatis, porcos selvagens, morcegos efc.
> bovinos, bufalos - infec¢des assintomaticas

> doencga grave em equinos e cdes



Hospedeiros Enzootia
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Se adaptaram a
transmissao mecanica

fora da Africa
s congolense

g8l T. evansi sumae
T. vivax godfrey1

brucei

_Brasil (endémica) -
-~*-Pantanal % ~



Tripanossomas Africanos nas Ameéricas:

T. vivax e T. evansi
Introduzidos pelos colonizadores
Animais trazidos das colonias africanas

Adaptacao a transmissao mecanica

Moscas dos estabulos Tabanideos
Stomoxys sp.



:

X 7. vivax e Tevans: XA
transmlssao mecanica




SO transporta os tripomastigotas
sanguicolas na proboscide

Vaso
sanguineo

Tripomastigota ,:_-'I:;:‘ 4.*' ||

AT A
f

Tabanidae B T

Transmissdo
mecinica

' Tripomastgota




T. evansi

Perdeu capacidade de desenvolver
ciclo em mosca tsetsé

Oeste e Sul da Asia
Sudeste da Asia e Oceania
América Central /
América do Sul
Iran/Iraque*

Epidemiologia

Se adap’rou a fransmissdo
mecdnica fora da Africa

; ;KM’M‘.’"



Trypanosoma vivax

Ziemann 1905 Tejera, 1920
(Camaroes) Shaw e Lainson, 1972

Na Ameérica do Sul
> bois e bufalos assintomaticos nas areas endémicas
> equilibrio enzootico

> surtos doenca grave — areas nao endémicas

> reservatorios silvestres ?



Trxpanosoma vivax
Area endémica

PANTANAL

(Paiva et al., 2000; Madruga et al., 2006;
Osério et al., 2008; de Mello et al., 2019).



Tr'ypanosoma vivax
Area endémica

AMAZONIA

(Shaw e Lainson, 1972; Lanham et al., 1981;
Madruga et al., 2006; Guedes et al., 2008;
Garcia et al., 2020).



Trypanosoma vivax

SURTOS

Animais infectados de
Areas endémicas




Trypanosoma vivax
Area endémica - drea ndo endémica

equilibrio
enzootico

e SURTOS

Infeccéo aguda
Alta letalidade
Vacas leiteiras
Ovelhas
Cavalos




Trypanosoma vivax
surtos - semiadrido

Figura 1 - LocalizagGo da zona do Semidrido brasileiro.
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Trypanosoma vivax Sangue — tecidos

SNC

vEf
J
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Doencaaguda

Anemia

Alteracoes cardiacas
Incoordenacao

Meningite e meningoencefalite —
morte

abortos

Doencacronica
Menor produtividade

* Disturbios reprodutivos
machos e fémeas

» Abortos

* Reducéao producao leite
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Trypanosoma evansi - drea endémica

PANTANAL

(Nunes e Oshiro 1990; Franke et al. 1994; Silva et
al. 1995; Ddvila et al., 2003; Herrera et al., 2004)



T. evansi T. brucel

Auséncia

DNA
Mitocondrial

Impede

Desenvolvimiento
Insetos

Sangue - LCR - cerebro



Infeccao T. evansi - Sinais clinicos

- anemia,;
- emagrecimento progressivo;
- iIncoordenacao e atrofia dos membros pélvicos;

- dificuldade para levantar, fragueza muscular;




Infeccao T. evansi

Sinais clinicos

- edema subcutaneo daregiao posterior e das patas,

- rebaixamento da regiao traseira (mal de cadeiras);

- manifestagOes no sistema nervoso central

doenca SNC - Ssem recuperacao
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“Mal de Cadeiras”

Fatal para caes se nao tratada rapidamente



T. evansi: zoonose emergente? = aHT

2004 - India (Maharashtra)*

(Joshi et al., 2005; Powar et al., 2006; Joshi et al., 2006)
NS N RN S R Gl igellimutacdo no gene APOL1
(Vanhollebeke et al., 2006)

2006 - India (divisa com Bangladesh) Obito do paciente

(Touratier and Das, 2006)

2006 - India (Maharashtra). Screening seroldgico ~2000
(CATT / T. evansi) = 4.5% prevaléncia. Ndo parasitemia

por microscopia. Exposi¢do frequente aos parasitas
(Shegokar et al., 2006)



- 2010 - Egito - Fazendeiro positivo por microscopia. Ndo
houve pesquisa clinica nem diagndstico adequado
(Haridy et al., 2011)

_ 2016 - Vietnam. Infecgdo de paciente
o2 Ne [ WLIHO®INE Pds-parto inicial - Altissima parasitemia.

(Van Vinh Chau et al., 2016)

- 2022 - India (divisa com Bangladesh). Screening CATT /
T. evansi (57%) - Microscopia (-) e PCR (VSG-gene) (3%).
Exposigdo frequente aos parasitas e risco de infegdo.

(Sengupta et al. 2022)



Diagndstico da tripanossomiase
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Tripanossomas africanos
Diagnostico

- Microhematocrito
- Esfregago sanguineo: morfologia
- Sorologia: inespecificidade
- PCR: sensivel e especifico

Microhematdcrito
i b V4

FLAFER
GREAT




Diagnéstico da tripanossomiase

- Avaliacdo do Microhematocrito



Tratamento da tripanossomiase

Bovinos, pequenos ruminantes, equideos, caes

Tratamento pode ser curativo ou preventivo

Aceturato de Dimenazene - cura
Beronal, Veribem, Ganaseg, Ganatet

Cloreto de Isometamidium- prevencéo
Samorim, Trypamidium, Vivedium

SNC - Nao sao eficientes
recidivas (parasitas SNC e olhos)

Resisténcia a drogas - Africa
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