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Hematofagni prenaseci zoonotickych viru

Haematophagous vectors of arboviruses
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Hematofagni clenovci
jako prenaseci
zoonotickych viru




Zoonozy prenasené hematofagnimi €lenovci
par cCisel...

— Malarie: 200 mil. nakazenych rocné (660 000 umrti)

— Dengue: 50 mil. nakazenych ro¢née (12 000 umrti)

— Onchocerkéza: 17-25 mil. infikovanych (1 mil. uplna ztrata
zraku)

— Leishmanidza: 1,3 mil. nakazenych rocné (20 -30 000 umrtl)
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Globalni trendy vyskytu emergentnich infekcnich
onemocneéni
"HOT SPOTS '

60% emergentnich ndkaz ma zoonoticky plvod
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Vektor (hematofagni clenovec)-patogen-hostitel (obratlovec)

Ticks

Ixodes Dermacenior
ricinus r&chus

N

Eco-epidomiclogy of TBP

Tick facotors modulating
pathogen acquisition and persistence

Tick factors
modulating host immunity /£
and pathogen transmisson  /

Tick & TBD

Exposed antigens /
control

Concealed antigens

Laboratory Resarvair
modals animals

Host immune response N
Virulence factors w
Antivirotics and and anti-parasitics E“;"""' | AnugiEems

o @

Hosts Pathogens

«

Pet animals
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Charakteristika prenosu nakaz hematofagnimi clenovci

Prenos mechanicky - agens se v pfenade¢i nemnozi ani nevyviji
Prenos biologicky — agens se ve vektorovi pomnoZi anebo prodéla
vyvojovy cyklus

* Propagativni (rickettsie)

 Cyklometamorfni (filarie)

* Cyklopropagativni (plasmodia)

Vektorova kompetence

Donor/obratlovec A . VEKTOR (hem. clenovec)

- recipient/obratlovec B
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salivary
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host skin

aliva blood meal
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Midgut infection barrier
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Aedes aegypti

Virus enters the
Mosquito feeds on circulatory system

virus-infected blood \
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trochu terminologie...

extrinsic incubation period - inkubace patogena ve vektoru (od nasati k prenosu)

faze eklipsy — ,, vymizeni* patogena z organizmu vektora

transstadialni prenos — prenos agens mezi jednotlivymi stadii (V-L-N-A)

transovarialni (vertikalni) prenos — agens je predano samickou vektora potomstvu
sexualni prenos — agens je preneseno z nakazeného samce nenakazené samici pri kopulaci
treshold value — minimalni virémie u hostitele nutna k nakazeni vektora

Co-feeding (non-viremic transmission) - sousani
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Co-feeding (sousani)

Co-feedi Infected
o-feeding nymph

larva 2

Co-feeding
larva |

Infected
nymph

A _é_'b
Reservoir host( g-/.

Reservoir host { ;

Figure

Caption

Fig. 1. The diagram shows (A) co-feeding
(nymph-to-larva) transmission and (B) sys-
temic (host-to-larva) transmission of Borrelia
spirochaetes in a rodent reservoir host. Co-
feeding transmission can occur when ticks
feed in close spatial and temporal proximity
on the same host. Larva 2 does not acquire
spirochaetes via co-feeding transmission be-
cause it is too far away from the infected
nymph. Systemic transmission occurs once
the spirochaetes have had enough time to
disseminate to all the relevant tissues of the
reservoir host, which usually takes about 2
weeks. Under systemic transmission, larvae
can acquire spirochaetes by attaching any-
where on the infected mouse.

This figure was uploaded by Maarten
Jeroen Voordouw
Content may be subject to copyright.
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Systematické razeni hematofagnich clenovcii

Clenovci (ARTHROPODA)
Klepitkatci (Chelicerata)

1. RoztoCi (Acarina)
Klistata (Ixodides)
Klist'atoviti (Zxodidae)
Klist'akoviti (Argasidae)

Zakozkovci (Acariformes)
Sametkoviti (7rombiculidae)
Cmelikoviti (Dermanyssidae)

Hmyz (Insecta)
2. VSi (Anoplura)
3. Plostice (Heteroptera)
Sténicoviti (Cimicidae)
Zakernicoviti (Reduviidae)
4. Dvoukridli (Diptera)
Komaroviti (Culicidae)
Flebotomové (Psychodidae)
Pakomarcoviti (Ceratopogonidae)
[Celed]
Muchnickoviti (Simuliidae)
ovadoviti ( 7abanidae)
Bodalkoviti (Stomoxyidae)
Glosiny (Glossinidae)
Klosoviti (Hjppoboscidae)
5. Blechy (Siphonaptera)

[kmen]

[trida]
[Fad]
[podrad]
[Celed]
[CeledT]

[podrad]
[Celed]
[Celed]
[tfida]
[Fad]
[Fad]
[Celed]
[Celed]
[Fad]
[Celed]
[Celed]

[Celed]
[Celed]
[Celed]
[Celed]
[Celed]
[Fad]
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Hematofagni clenovci — prenaseci (zejména) arboviru

Arthropod-borne/vector-borne diseases

V Evropé se vyskytuje 50 arbovira (Gratz, 2007):

» Klistata (/xodidae) 26 arbovir(
* Komati (Culicidae) 9 arbovird

* Flebotomové (Psychodidae) 7 arbovird
o KliStaci (Argasidae) 6 arbovir(

* Pakomarci (Ceratopogonidae) 2 arboviry

CEE

SIN, WN

SFN, SFS, TOS

(WNV)

BTV, Schmallenberg
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Taxonomicka prislusnost

Arboviry nalezeji do 9 Celedi (celosvétové registrovano asi 500 arbovirl):

Bunyaviridae (51%) ssRNA (-) CCHF, TAH, BAT
Reoviridae (14%) dsRNA (-) TRB, EYA, CTF
Flaviviridae (12%) ssRNA (+) CEE, YF, WN, DEN
Rhabdoviridae (10%) ssRNA (-) VSV

Togaviridae (8%) ssRNA (+) SIN, VEE, EEE, WEE
Orthomyxoviridae (<1%) ssRNA (-) THO, DHO
Poxviridae (<1%) dsDNA

Asfaviridae (<1%) dsDNA ASF

Nodaviridae (<1%) sSRNA
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Klistata (/xodides)

gnathosoma, idiosoma, hypostom, chelicery a palpy
(makadla), scutum

larvy 3. pary nohou, nymfy a imaga 4. pary
vyvoj: larva - nymfa —imago
hostitelské cykly (jedno,- dvou-, tfihostitelsky)

samice klade 500-10000 vajicek po plném nasati krvi a
oplozeni sameckem
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Vyvojovy cyklus klistat

3

Larva feeds on host no. 1

Fully fed larva

drops to ground
Eggs hatch

to larva :’,

‘ Host No. 1
ot Ty
¢ % Eggs laid by female * Larva moults

to nymph
‘ Fully fed female drops
from host to ground

Host No. 3
/
J\eA 4}4
Femaie attaches and Host No. 2 L
feeds on host no. 3
Nymph attaches and

feeds on host no. 2

Nymph moults to adult

The relative size of the animals approximates to their significance as hosts I\I I U I\I I
for the different tick life cycle stages in a typical woodland habitat.

Courtesy of Dr. Jeremy Gray and Bernard Kaye S C I




Kliste obecné (Ixodes ricinus)
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Kopulujici par I. ricinus
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Hypostom . ricinus
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Nasaté samice [. ricinus
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. ricinus

/

Typicky biotop
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Ixodes ricinus
Kliste obecné

listhaté a smiSené
lesy do 700 mnm

3 hostitelske kliste

dvouvrcholova krivka vyskytu

Pirenos viru:

virus klistové encefalitidy

Vyskyt v CR: po celém tzemi
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Sbér materialu — klistata
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Sber klist’at z ovci (Suchovské mlyny)
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Dalsi medicinsky vyznamni zastupci
zastupci rodu Ixodes

— |. persulcatus

— . scapularis (I. dammini)

— . pacificus

— |. hexagonus, I. trianguliceps
— |. holocyclus
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Pijak stepni (Dermacentor marginatus)

Rozsireni: Eurasie, vychodni a jizni Slovensko
Prenos virl: CEE, CCHF, OHF, Bhanja
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Prenos viru:
virus klistové encefalitidy,
Vyskyt v CR: jizni Morava

(dolni tok Dyje a Moravy)
Mimo CR: OHF

Dermacentor reticulatus
Pijak luzni
kfovinaté biotopy,
okraje luznich lesu

3 hostitelské klisté

nejvyssi vyskyt
v bfeznu a dubnu
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Typicky biotop D. reticulatus
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D. marginatus — sani na hostiteli
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Dermacentor andersoni

Rozsireni: Sev. Amerika

Pfenos virt: Powassan, CTF

American Dog Tick
(Dermacentor variabilis)
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Haemaphysalis concinna
Klist’ luzni

vIhCi listnaté (luzni) lesy, mytiny,

mokrady s vySSi vegetaci

3 hostitelske klisté

nejvyssi vyskyt v Cervnu

Pirenos viru:

virus klistové encefalitidy

Vyskyt v CR:
jizni Morava

Eurasie
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H.concinna - typicky biotop (Havraniky , Znojmo)
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H.concinna - typicky biotop (Havraniky , Znojmo
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Haemaphysalis punctata

RozSireni: Eurasie, severni Afrika
Prenos viru: KE, Bhanja, Tribec
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Dalsi medicinsky vyznamni zastupci rodu
Haemaphysalis

— H. inermis (vektor KE)
— H. spinigera (vektor KFD)
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Hyalomma marginatum

RozSireni: Eurasie, Afrika, stfedni Evropa (transport migrujicimi ptaky)

Prenos virt: CCHF, Bhanja, Dhori, WNV
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Distribuce CCHF ve svete

Geographic distribution of Crimean-Congo Haemorrhagic Fever

Pt

—

B - |:| Hyalomma ticks vector presence
I:l CCHF virological or serological evidence and vector presence
- 5-49 CCHF cases reported per year

850 1,700 3,400 Kilometers - 50 and more CCHF cases reported per year
T
i {qnati i i i ini : izati (Y World Health
The boundaries and names shown and the designations used on this map do not imply the expression of any opinion whatsoever Data Source: World Health Organization M M Jed
on the part of the World Health Organization concerning the legal status of any country, territory, city or area or of its authorities, Map Production: Public Health Information w orgamza“on
or concerning the delimitation of its frontiers or boundaries. Dotted lines on maps represent approximate border lines for which and Geographic Information Systems (GIS)
there may not yet be full agreement. World Health Organization ©WHO 2008. All rights reserved

=

QDR e

— =




Boophilus annulatus

RozsSireni: Amerika, Asie
Prenos viru: CCHF, Bhanja
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Amblyomma variegatum

Rozsireni: Afrika
P¥enos vir(i: CCHF, Bhanja, Thogoto, Dugbe




Klist'akoviti (Argasidae)

— soft ticks (hrbetni stitek chybi)

— vetsi poCet instart nymf

— nidikolni (nocCni) zivoCichoveé

— ukryvaji se na pudach, ve Skvirach stén, podlah,
kurnikd, holubniku, hnizdech, norach, stajich

— saji kratkodobé, bezbolestné, na kuzi makula nebo
erytém, dlouhoveéci (az 25 let), vydrzi dlouhodobé
hladovéni (az 11 let)

— taxon. podcel. Argasinae a Ornithodorinae

— nekdy tezké alergické reakce az anafylakticky sok
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vojovy cyklus Argasidae

<

Larvae molt into the
first nymphal stage

after leaving the
first host. 9

bl 3 - e i) A T c‘-l'
. et hittpcifwenw. dpd_cde. gowidpd

Nymphs leava host
and molt in shalter
area.

9 Nymphs feed on
B a third hest. This
cycle i repeated 0 &
fe N _ Larvae attach lo for up to seven
e and feed on nymphal stages.
A first host. -]i& ﬁ
D= @

After 2-7 nymphal
slages, nymphs leave
the last host and maolt
into adults in the
shelter area.

Eggs hatch into
six-legged larvae,

gk

B ) Adults may fead  m—
A\ =nfective Stage Ih.!s_llng and 99'\?- y ’u mralr:li::resm host, A

= Diagnostic Stage aying accur o . refuming to shelter
A the host.. A area between meals.

FEEDING AND
_OVIPOSITION
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Ornithodoros moubata

ASF

=

QDR e

— =




Komaroviti (Culicidae)

Anophelinae
"% " e
2\ g/
vy
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Podceled” Anophelinae — 485 druhl (nejvyznamnéjsi rod Anopheles) \
Podceled Culicinae — 3061 druh( (Aedes, Culex, Coquilletidia, Uranotaenia) S

Culicinae

A%

'\ e
W L
Aren
Aedes Culex  Mansonia
}f? : 4 W
i %1- e,
. . e
o e e "%

" 5 _J'\-
dle Cul Mansonia
bl ap?

St 3

N
Aedes a Culex Manso

siphon
OF respiratory

water s
i M sl - —
surface \i’}‘% | o
ba\ \ %{ 2T
L= ?%’ -
'/-‘;/:_‘?‘ eve
Cpps larva pupa adult

takes air from
wilter surface

takes air from
water surface

laid on or above
water surface

emerges from pupa
at waler surface

QDR e




Stavba téla samic komard

NG

hlava

1. par koncetin stehno

hrud’

adecek
2. par koncetin

kridlo
_— / zadecek zakonceny Stéty

3. par kondetin ,

—

koleno

chodidlo

1. hotidiovy Ganek
2

\/ 3.

4.

10 élanki zadecku

Stéty (cerci)  biisni strana (sternit) .
zadeckowych ctankd

hibetni strana (tergit)
zadeckovych élanki

: 1
*_ membrana (pleuraj
“agzadeckovych Elanki

stitek {scutellum)

2. (1.) Uréeni podceledi:

+ Makadla stejné dlouhd jako sosak (FO2a vlevo), 3titek obloukovité zakfiveny bez lalokd {FO2b
vlevo), na zadecku nejsou pfitomny Zddné Supinky, pouze chloupky (FO2c nahofe) - podéeled
3.

A bl
P

* Makadla vyrazné kratsi nei sosak (FO2a vpravo), ititek trojlaloény (FO2b vprave), na zadecku
pfitomny upinky (FO2c dole) - podéeled Culicinae 6.

1. Urdeni pohlavi dospélého koméra v i dle ty

 tykadla jednodus: jicka .. 2.

* ‘tykadla mohutné vétvend (FO1a vpravo); zadecek zakonden hypopygiem (kopulacni orgén) (FO1b
vprava) &

ameéek

FO1b: Srownani zakonceni zadecks samicky (Vievo; Culiseta annulata) a samecka (vpravo; Cs. annulata) s
vjraznym hypopygiem.
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Aedes aegypti

RozSireni: tropy
Prenos virl: arboviry (YFV, dengue, chikungunya, Zika)

vysoce antropofilni a
synantropni

Clovéka napada velmi
agresivné predevsim
v Casné rannich
hodinach a pred
setménim

samicky jsou schopné
sat i na vice lidech
béhem periody sani a
tim prispivat

k masivnimu Sireni
infekce.
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Aedes albopictus
'asian tiger mosquito ’

Rozsireni: kosmopolitni
Pfenos virl: dengue,
Chikungunya, chikungunya,
zluta zimnice
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Larvy komaru Ae. albopictus
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Bionomie komara Ae. albopictus
aneb kdo je nasim protivnikem

Agresivni komar, boda za plného svétla

Biotop: divoka pfiroda, ale vletuje i do obydli

Plavodni vyskyt tropicka ihovychodni Asie

1992)

Zanos ojetymi pneumatikami do Severni (1983) i jizni Ameriky, (1986), Afriky (

Evropy (1979), Australie (1990)

DalSi mozny zanos:

Import Dracaena spp. (dracinec)

Mezinarodni automobilova doprava (kamiony, karavany)

Prenos: kompetentni vektor - horeCka dengue, chikungunya, Zika
Experimentalni prenos daldich sedmi arbovird M

Riziko zavleCeni: vajiCka schopna pfezit mirnou zimu (do -5°C)




1. autochtonni epidemie horecky Chikungunya v Evropé

Ae. albopictus — Ae. albopictus
USA Asie

80. léta

Lodni obchod
Letecka preprava

Epidemie Chikungunya
Indie, Mauritis, Reunion,

Seychelly, Mayotte (2005-

2006)

Epidemie Chikungunya e
Kena (2004)
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Distribuce Aedes albopictus v Evropeée

Aedes albopictus
Current known distribution: March 2013 e
= Established
Introduced
= Absent
“ No Data
Unknown

Outermost regions

w  Azores (PT) T
Canary Islands (ES)
Madeira (PT)
Svalbard/Jan Mayen (NO)

A ECDC 2013/VBORNET
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Monitorovani invazivnich druht komar( (Breclavsko, 2012-2013)

FIGURE

Locations (n=4) of ovitraps (n=60) for invasive mosquitoe monitoring, South Moravia, Czech Republic, July-September 2012

2 4 6 8 10 km '\“‘.;,_
{1 mikulov Eég ’
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® Prague ! !
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mo
s J
\9— I.J

. Location where ovitraps were placed, the number in the circle indicates the site number for the purpose of the study.

A: Austria; CZ: Czech Republic; 5K: Slovakia.

Maosquito traps (ovitraps) were placed at four locations near the two main roads E461 and E6s which are respectively shown on the map in yellow.
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Umisténi pasti na odpocivadle u cerpaci stanice
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1. autochtonni pripady infekce virem Zika v Evropé
(pfenos lokalnimi populacemi Ae. albopictus)

2 Louise Sigfrid
':J added an update

Second human case of locally aquired Zika virus
disease in France (ECDC data 21 Oct. 2019)

On 21 October, French authorities reported a second autochthonous case of Zika virus
(ZIKV) disease in Hyéres city, Var department, France with no travel history to Zika-
endemic countries.

The case was identified through door-to-door active case-finding and resides in the close
vicinity of the first case. The patient reported symptoms compatible with ZIKV disease
(i.e. fever, asthenia, retro-orbital pain and body rash) starting on 6 August 2019, a few days
before the onset of symptoms of the first case. Both patients have now recovered.

Risk Assessment

As temperatures are progressively decreasing during autumn, the environmental
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Dalsi invazivni druhy

— Ae. japonicus (stfredni Evropa-Rakousko, Slovinsko)
— Ae. koreicus (Italie, Svycarsko)
— Ae. atropalpus (ltalie, Francie, Nizozemsko)

— Ae. triseriatus (Francie)
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Aedes vexans

Hostitelska preference:
zoofilni, agresivnée
napada Clovéka

Kalamitni druh

Rozsireni: Eurasie
Prenos virl: Tahyna
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Aedes vexans jako kompetentni vektor
horecky udoli Rift (RVF)

K BMC Part of Springer Nature Search Q  Explore j

Parasites & Vectors

Home About Articles Submission Guidelines

Research | Open Access | Published: 16 October 2019

Field-captured Aedes vexans (Meigen, 1830) is a
competent vector for Rift Valley fever phlebovirus in
Europe

Lotty Birnberg, Sandra Talavera, Carles Aranda, Ana |. Nifiez, Sebastian Napp & Ndria Busquets

Parasites & Vectors 12, Article number: 484 (2019) | Download Citation
332 Accesses |B Altmetric | Metrics »

Abstract
Background

Aedes vexans (Meigen) is considered a nuisance species in central Europe and the

We use cookies to personalise content and ads, fo provide social media features and to analyse our traffic. We also share information about your ust
site with our social media, advertising and analytics partners in accordance with our Privacy Statement You can manage your preferences in 'Manac
Cookies'.
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Culex pipiens/Cx. torrentium

Hostitelska preference: ornitofilni

RozsSireni: kosmopolitni
Prenos virl: arboviry West
Nile, Sindbis, SLE
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Anopheles maculipennis

PFenos vir(: bunyavirus Calovo, WNV

Hostitelska preference:
zoofilni/antropofilni
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Anopheles gambiae

Rozsireni: Afrika, Asie, Jizni Amerika
Prenos virQ: arboviry Onyon nyong, Keterah
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Lihnisté malarickych komaru

Madagaskar

Sri Lanka
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celkem zjisténo 37 druhi komar( na Moravé

Druhy komart

Patogenni viry

Druhy komara

Patogenni viry

Anopheles maculipennis | BAT, WN Ochlerotatus flavescens TAH
Anopheles messeae Ochlerotatus dorsalis TAH
Anopheles labranchiae Ochlerotatus caspius TAH
Anopheles atroparvus Ochlerotatus geniculatus

Anopheles claviger BAT Ochlerotatus punctor

Anopheles plumbeus Culiseta annulata TAH

Aedes cinereus TAH, SIN Culiseta subochrea

Aedes rossicus Culiseta alaskaensis

Aedes vexans TAH Culex pipiens WN, SIN
Ochlerotatus intrudens Culex torrentium

Ochlerotatus communis | SIN, TAH Culex territans

Ochlerotatus cataphylla Culex martinii

Ochlerotatus leucomelas Culex modestus TAH, WN, LED
Ochlerotatus sticticus TAH Coquillettidia richiardii BAT, WN, SIN
Ochlerotatus annulipes Uranotaenia unguiculata WN
Ochlerotatus cantans TAH, WN Anopheles hyrcanus
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Sbér komaru - CDC CO,, pasti
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Animal baited trap (goat)
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imal baited trap (pigeon)
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Prezimujici komari
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Prezimujici komari (bunkry)
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Flebotomové (Phlebotominae)

— sand flies

— rozsireni v tropech a subtropech celého sveta

— drobny (1-4 mm) velky zlutavy hmyz

— samicky saji krev suchozemskych obratlovcu

— lihnisté larev v norach hlodavcu, dutinach stromu,
puklinach zdi, podlahach, kurnicich,
stajich...nikoliv ve vode

— aktivita imag zacCina pred zapadem slunce

— medicinsky vyznamneé rody: Phlebotomus a
Lutzomyia
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Zivotni cyklus (Phlebotominae)

Life cycle of sandfly

SNCE19E0 % L,I'ﬂlll?ﬂ.’fl
m .-"-

g A
-~ ; Larwva Instar 1l
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Larva Instar I

Larva Instar IV -
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Biotop flebotomu (ltalie)
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Phlebotomus perniciosus

Rozsireni: Mediteran
Prenos virQ: fleboviry Toscana,
SFN, SFS




Pakomarcoviti (Ceratopogonidae)

— biting midges

— drobni 1-2,5 mm velci dvoukridli, SedoCerne barvy

— vajicka kladou do vihké pudy nebo stojaté vody

— aktivita imag pfi setmeni (napadaji zvlaste velké savce na
pastvach- dobytek)

— nekdy kalamitni vyskyt (Sibif, Skotsko)

— stipnuti vyvolava silnou alergickou reakci

— Pfenos patogenu: larvalni stadia filarii, F. tularensis

— hlavne virove veterinarné vyznamné patogeny
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Zi

votni cyklus (Ceratopogonidae)

(1-3 mm long)
Males and females emerge in late spring-early summer
Males and females feed on nectar and mate; males die
Females feed on blood and develop eggs

Females can live for a few weeks and lay several egg masses

Pupa
(1-3 mm long)
Pupal stage completed in 2-3 days

{0.25 mm long)
Laid in a mass of 25-150 eggs.
Laid on a moist surface, or in water
Hatch in 2-7 days

General Life Cycle 5
of Bitin? Midges
0

(see text for details)

Caterpillar-like body form

|

[

Worm-like body form

Larvae
(Last stage is 1-3 mm long)
Two body forms depicted

Typically develop in a moist or wet habitat
' "'\... 4 larval stages, lasting from 2 weeks to a year
Last stage larvae thought to over-winter
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Culicoides spp.

N —c
— —_rﬂ
RozSireni: kosmopolitni

Prenos patogenu: Oropouche, Schmallenberg, Bluetongue, AHS, VSV, BEFV
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MuchnicCkoviti (Simuliidae)

black flies

*drobné 3-6 mm drobne tmavé musky

e samicCky vajiCka kladou na predmety v proudici
vode

*sani 1-3 min na ptacich a savcich vCetne Cloveka
rano a vecer

*silna alergicka reakce nekdy az nekroza tkané

*rody Simulium, Odagmia, Eusimulium
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AV 4

ivotni cyklus (Simuliidae)

Eggs %
(0.20-0.50 mm long)
Laid in a mass of 200-500 eggs.
Laid in or on with flowing water
Direct hatching occurs in 4-30 days

Eggs of some species may diapause

Adult
(5-15 mm long)
Males and females emerge in late spring-early summer
Males and females feed on nectar and mate; males die &
Females feed on blood and develop an egg mass General Life Cycle

of Black Flies
(see text for details)

Larvae
(Last stage is 5-15 mm long)
Pupa Develop in flowing water
(5-15 mm long) 4-9 larval stages, usually 7
Pupal stage completed in 4-7 days Larval period 1 month to 6 months

‘\_’
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Simulium spp.

0 250 500 1000 Km
R S e e R

Estimated prevalence of eye worm history in Africa

Sudan

Nigeria

Ethiopia

|

Tanzania

o 100%

Ocean

Angola

o | Lakes and major fivers
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Ovadoviti (Tabanidae)

horse flies, deer flies

*velké diptera s velkou hlavou a kratkymi tykadly, mohutny sosak
*vajicka kladena na rostliny nad hladinou vody

krev saji na velkych savcich (dobytek, lesni zver)

* bodaji na primém slunci a pred bourkou
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ivotni cyklus (Tabanidae)

Life cycle
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Chrysops viduatus

Tabanus spp.
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Bodalkoviti (Stomoxyidae)

stable flies

*vzhledem podobna mouse domaci
*vajiCka kladena do kravskéeho event. konskeho hnoje
* saje prevazne na skotu a konich, vyjimecné na Cloveku

¢ AW pupa

FLY LIFE
CYCLE

3 larval 1¢ larval
stage sta

adult fly

eggs
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Stomoxys calcitrans

Mechanicky prenos mikroorganizmu: virus infekéni
anémie koni
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