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v' velka pohybliva hlava spojena s hrudi uzkym krékem
v’ tykadla s riznym poctem ¢&lankld =
dlouhorozi: tykadla nitkovita z mnoha Clanku

\

\\s\\% L)
i

kratkorozi: kratka a stétinovita

vyvinutymi letovymi svaly

= ¥ -na konci chodidel se spolu s drapky nachazeji jesté rozmanité pfilnavé struktury umoznujici chuzi
tadkém a kolmém povrchu
zadecek ruzného vzhledu = §tihly nebo kratce zavality se jen 4-5 zevné viditelnymi éjm
A \




Diptera

Families | _ EGGS l LARVAE 1 PUPAE ! ADULTS ! Rozmnoiovénl’ a VWOj
v'az na vyjimKky se rozmnozuji pohlavné
“ v' proména dokonala
3 v’ 4 instary
03 v' larvy beznohé s hlavovou schrankou nebo bez ni a
;,§, s hackovitymi utvary misto ustniho ustroji
v kukla nekousaci, mumiova (vyvojové primitivné;si
druhy), nebo volna, uzaviena v soudeckovitém
. pupariu (vyvojové pokrocilejsi)
e?g Not froe
3
-~ ]
i |
2 §
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3 x
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g
§ i Priklady larev dvoukfidlych: 1 larva slunilky pokojové - Fannia canicularis, 2 larva masarky ¢eledi
_! Sarcophagidae, 3 larva pestienky rodu Eristalis, 4 larva tiplice rodu Tipula
o
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Medicinsky vyznam dvoukridlych

= druhy parazitické
Na ¢lovéku parazituji imaga, ktera bodaji a saji krev a vyvolavaji nepfijemné kozni reakce. P¥i
sani navic mohou prenaset a inokulovat patogenni agens (napf. komari). V tele parazituji larvy a
vyvolavaji doCasné onemocnéni souborné oznaCované myiosa (napf. larvy strecku).

— druhy synantropni
Ziji v blizkosti lidskych obydli, sdileji s Clovékem nebo hospodarskymi zviraty jejich pribytek nebo
potravu; mohou prenaset rizna patogenni agens (napf. moucha domaci).

Prehled ¢eledi medicinsky vyznamnych dipter

*) paraziti ¢lovéka

Typ dipter Nematocera Brachycera
1.  mouchy sajici Psychodidae* Tabanidae*
krev Culicidae* Muscidae*
Heleidae
Simulidae*
Phlebotomidae*
Ceratopogonidae*
2. larvy piivodci - Gastrophylidae
myios Calliophoridae
Oestridae
Phoridae
Syrphidae
3.  synantropni - Muscidae*

diptera Calliophoridae




Soucasné
systematickeé ¢lenéni
dvoukfridlych

Pavodni ¢lenéni na Brachycera (kratkorozi) a Nematocera (dlouhorozi) vytvofilo
umélé skupiny (jsou parafyletické).

Culicomorpha
Ptychopteromorpha
Blephariceromorpha
Bibiononomorpha

7= Axymyiidae
Psychodomorpha (in part)
Psychodidae
Tipulomorpha
Anisopodidae
Brachycera




Diptera: ,Nematocera“

| charakteristika, o

mie typickych — e

fagnich forem



Tipulidae

Blephariceromorpha

Culicidae

Chaoboridae

Corethrellidae

— Dixidae

Ceratopogonidae

Chironomidae

Simuliidae

Thaumaleidae

Tanyderidae

]

Ptychopteridae

Psychodidae

Trichoseridae

Anisopodidae

Scatopsidae

Synneuridae

— Bibionomorpha

L Brachycera
(the remaining Diptera)

FIGURE 29.16 Working hypothesis of the phylogenetic relation-
ships of the major Nematocerous Dipteran families based upon
molecular genetic data sets. Hematophagous families appear in
boxes.



Bibionidae

Ptychopteridae

In Bittacomorpha, legs long, banded in white;
1st tarsomeres dilated, filled with tracheae

/ 9-10 veins
4 reaching

wing margin

distal CuA2 bent

v tykadla slozené z 6 a vice (az 39) ¢lankl a az na vyjimky
(Simuliidae)

v’ §tihlé télo s dlouhymi koncetinami

v Siroké spektrum neparazitickych druh(, z medicinského hlediska
maji vyznam zastupci hematofagnich skupin (Culicidae,
Ceratopogonidae, Simuliidae, Phlebotominae)

v" mikropredatofi, krev saji vzdy jen @

v'nezavisly vznik hematofagie v nékolika ¢eledich

v u krevsajicich zastupcu tzv. gonotroficka konkordance =
zavislost vyvoje vajiCek na nasati krve hostitele

v' autogenie = zpusob vyvoje vajec a schopnost naklast prvni
snusku bez sani krve na hostiteli

very long legs




Brachycera
Anisopodicdae

Tipulomorpha
. Lutzomyia, Phlebotomus,
PSYChOdIdae Sergentomyia

Pseudomorpha (in part)
Bibionomorpha
Blephariceromorpha
Culicomorpha
Ptychopteromorpha



Psychodidae
(koutuloviti

small, hairy

e

1:$

gy

x V/ N
) M

wing veins long
parallel, few cross veins

Phlebotominae




Blologle a Vyvoj
rozSifeni v tropech a subtropech, nejblize naSemu uzemi v Madarsku a v jizni Evropé

* nejsou svym vyvojem vazani na vodni prostfedi a vyskytuji se i v aridnich oblastech

 drobni dvoukridli velci 1-4 mm, typicti relativné zavalitym ochlupenym télem

 husté obrvené kfidla lancetovitého tvaru, pfi sezeni obvykle vztyCena v uhlu 60° nad télem

* relativné dlouhé ochlupené tykadla (16 ¢lanku)

* Ustni ustroji bodavé savé

» krevsajici @ napadaji homeio- i poikilotermni obratlovce; G neparazituji

« @ kladou nékolik desitek vajicek do rozmanitych vihkych organickych substratd (napf. nory
hlodavcu)

* larvy relativné zavalité, na konci vyvoje dosahuji délky okolo 5 mm - typické jsou 4 (u |. instaru 2)
dlouhé stétinky na poslednim Clanku téla

« délka vyvoje zavisi predevSim na teploté, larva se 4x svléka, v chladnéjSich oblastech prezimuji
larvy IV. instaru

 kukla nese na poslednim ¢lanku zadeCku seschlou exuvii larvy IV. instaru s typickymi Stétinkami

* imaga létaji za soumraku, v noci a v Casnych rannich hodinach; Spatni letci nevzdalujici se
obvykle od svych lihnist’

» Q hledajici hostitele jsou lakany svétlem a dostavaji se do stgji a lidskych obydli, proti béznym
komarim prolézaji sitémi i moskytiérami

Klinické priznaky

» po sani Casto dochazi k intenzivni lokalni reakci

* hlavni vyznam flebotoml spocéiva v prenosu patogennich agens, napf. horecka papatadi,
Ieishyﬁaniéza zvirat i Clovéka (Leishmania major, L. tropica, L. donovani, L. brasiliensis, atd.)

__ Likvidace a prevence

— |ndividualni ochrana: repelenty (naprf. na bazi N, N-diethyl-m-toluamidu), husté
moskytiéry vzhledem k rdznym typim biotopu larev vSak nejsou ploSné zasahy
vétSinou uspésné.



Novy svét:
Brumptomyia
Lutzomyia
Warileya
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vertex

interocular

pharynx
suture

eye

cibarium

labium
mandible

maxillary
palp
lacinia

labrum

?

Newstead's

labellum organ

salivary

channel
lacinia

labrum
food channel

c d

Figure 42 Basic morphology of the head of a female of Phicbotomus papatasiz (a) head in facial view
with part of left eye removed and antenna not complete; (b) head in posterior view with pharynx partly
exposed and both maxillary palps incomplete; (¢) cross-section of the proboscis near its lower end;
(i) maxillary palp. (Reproduced with relabelling from Jobling (1987) courtesy of the Trustees of the
Wellcome Trust.)
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mid-dorsal

last larval
skin

Figure 4.8 lmmature stages of Phlebotonus sandflies: (a) mature (fourth-instar) larva in dorsal view;
showing ‘matchstick’ hairs and paired caudal setae; (b) setae of larval metathorax as they round the bedy
from the mid-dorsal to the mid-ventral surface; (c) pupa and its adhering last larval skin.




Phlebotomus papatasii (koutule papataci)
» vyskytuje se hlavné v jizni Evropé, zapadni Asii a severovychodni Africe, pfedevSim v horach do vysky 1800 m nad m.
» vektorem horecCky papatasii a koznich leshmanioz ve ,Starém svété“ (Leishmania tropica, L. major a L. aethiopica)

v,

-,

il zastupci rodu Phlebotomus se dale uplatnuji jako pfenaseci visceralnich leishmanioz
5 N pusobenych ve Starém svété druhy L. infantum a L. donovani
W pobodani plUsobi silnou alergickou reakci provazenou svedenim, pupinky na kuzi,

nespavosti zvySenim teploty a snizenim chuti k jidlu
muze se dostavit i hypersensitivni reakce znama jako harrara napf. z Palestiny

Phlebotomus sp.

Sandfly







Na Americkém kontinente (,Novy svét) jsou tyto kozni leishmanidzy prenaseny vektory z rodu Lutzomyia
(L. mexicana, L. brasiliensis, L. peruviana)
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Brachycera

Anisopodidae

Tipulomorpha

Psychodidae

Pseudomorpha (in part)

Bibionomorpha Thaumaleidae

: Simuliidae

Blepharlceromorpha Coratopogonidas

Culicomorpha Chironomidae

Ptychopteromorpha Dixidae
Corethrellidae
Chaoboridae

Culicidae




Chlronomldae (pakomari)

\\.

onomus

" SGIENCEphOtOLIBRAR

Ch. luridus




Simuliidae (muchnicky)

Thaumaleidae
Simuliidae
Ceratopogonidae
Chironomidae
Dixidae
Corethrellidae
Chaoboridae
Culicidae

» cca 1270 druht

» vyznamné rody Simulium, Eusimulium, Odagmia,
Boophthora

» drobné musky o velikosti 3-6 mm s kratkyma nohama,
zavalitym télem a pomérné Sirokymi kridly

* ustni ustroji tvofi kratky bodavy sosak

+ veétSina muchnicek je velmi citliva na vodu znecisténou
organickymi latkami




', anterior wing veins stout,
. posterior veins weak

'small, humpbacked

My
submedian false vein

M
radial sector (Rs) 1
first radial vein (Rq) <CuAq
costa (C)\
subcosta (Sc) ‘Cuhp
basal section of any A
radius (R) By
media (M) ” '
stem vein ol Az
scutellum ~o "~ Tanal lobe
\ ¥ halter
scutum \ postnotum

pleural membrane T1 (‘basal scale’)

occiput
~—

eye

katepisternal

maxillary palp \
sulcus

arsus

toothed

claw
)

simple hind basitarsus

claw ~ pedisulcus

hind / : 2?:,:.':”
basitarsus ] segment
T- tergite /
calcipala
RWC
Figure 6.2 Basic morphology of adult female Simulium.
Larva

The head capsule floor is rarely fully sclerotized and shows a membranous area of
varied shape and size extending forwards from the hind margin (the postgenal
cleft, important in taxonomy). The head usually has pigmented head-spots,
‘positive” when they occur at points of muscle attachment to the cranium and
‘megative’ when pigmentation surrounds these points. A mid-ventral forward
extension of the head capsule, the hypostomium, has terminal teeth of varied shape;




I 4 | LI "4
Vyvoj muchniCek
imaga vylihla z kukel ziji na traveé a v krfovi a po nékolika dnech se pafri
teprve po oplozeni zaCnou @ fungovat slinné zlazy a vytvari se sekret zabranujici srazeni krve (do této doby
zivily rostlinnymi Stavami) a prechazi na hematofagni zpuasob Zivota
krev saji béhem dne hlavné na ptacich a savcich (nejaktivnéjsi jsou za bezvétrného pocCasi pred destém) —
optimum je 15 az 25°C, avSak néktery druhy saji i pfi teploté 10°C
na rozdil od komaru @ neusedaji na kizi pfimo, ale nejprve hostitele obletuji a teprve pak se posadi a hledaji
vhodné misto k sani; krvi nasata @ se uchyluje do vegetace kde travi pfijatou krev, doplnhuje ji vodou a
rostlinnymi stavami
po 7 az 10 dnech dozravaiji v ovariich vajiCka a @ klade vajicka asi 0,2 mm dlouha v souvislych plochach na
vodni rostliny ¢i kameny, obvykle ponorené ve vodé
obvykle 5-8 larvalnich instart, za 5-10 dni dochazi k lihnuti imaga
larvy (5-7mm) jsou Cervovité s dobre vyvinutou hlavou a véjifovitymi organy k zachytavani potravy z vodniho
proudu, zadeCek v zadni Casti charakteristiky zdufely a na konci opatfen pfisavnou ploskou s hacky; mohou
zit jen v tekouci vodé (pfinasi potravu a kyslik)
kukly jsou nepohyblivé a charakteristické dychacimi rourkami
pri teploté 20°C se délka vyvoje zkracuje na 3-4 dny, v chladnéjSich vodach az 6-8 tydnu; v naSich
podminkach za rok 1-4 generace




AERIAL
AQUATIC

pharate pupal
‘gill-spot’
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pupal gill bud wing bud halter bud
(‘gill-spot’) ' abdominal rectal organ
N\ proleg

Alsmmata

anal
, sclerite
\

s
leg buds

thoracic prole /
/ / Rroleg ventral papilla (present or absent) |
mandibie ‘ ‘
anterior circlet posterior
circlet
maxille hypostomium a
bulge
trichome thorax
tergal hooks
spiracular /
gill
abdomen b
spine-comb
cocoon
outline terminal

hook

head plate

SUBSTRATE

\
antenna eye fore leg mid leg sternal hooks

lateral 7
expansion —

eollar ¥

faeck’)

" roof

RWC

ith apex of the abdomen in dorsal view); (b) egg, showing typical bulged shape (with small group of
fyered eggs on leaf tip); (¢) pupa in left side view with outline of cocoon shown by pecked line (drawn
gim simudium lineatum); (d) tip of pupal abdomen of Prosimulium, showing long terminal hooks; (¢)
focoen: of shoe-shaped type, dorsal view (collar present); (f) cocoon of slipper-shaped type, dorsal view
glmllm absent).

E;:‘ure 6.1 Basic morphology of the immature stages of Simuliidae: (1) mature larva in left side view




frontal dilation frons compound eye

antenna flagellum
(segments
ssi? 3-11)
antennal
socket pedicel
(segment 2)
tentorial pit
; scape
(segment 1)
parafacial
genal process
clypeus
Lutz's organ labrum

lacinia mandible

maxillary palp labellum

igure 6.3 IIS‘?d ot temale Sivndiam in tacial view., (Modified from lobling (1987 and reproduced
ouctesy o e Trustees of the Wellcome Trust,)

Hlava muchnic¢ky Simulium sp.; maxillarni palpy Mxp, mandibuly
Ma, lacinie (Lc) kratkého proboscisu schovany pod labrum (L),
labium (Lb) tvofi spongiovité organy s ¢etnymi smyslovymi setami




cibarial pump
clypeus

torma
labrum
maxillary palp
sensory vesicle

10 g W
. il

epipharynx A
hypopharynx 7 lacinia
mandible “
0 labellum

FIGURE 11.2 Head and mouthparts of adult black flies, anterior
view: (A) Female of Cnephia dacotensis, left antenna omitted; (B) male
of Simulium decorum, left antenna omitted; (C) mouthparts of female
of Simulium vittatum, cutaway view. Reproduced from Manual of
Nearctic Diptera, Monograph No. 27, Agriculture and Agri-Food
Canada, with the permission of the Minister of Public Works and
Government Services, 2002.

sandible primary labral fan

antcnna

ocelli

cedysial line

postocciput

s
AR
S\ \:\\

cervical sclerite

FIGURE 11.1 Head of larval black fly, Simulium sp.: Dorsal view,
tilted slightly to left. Original illustration by R. M. Idema.



Vyznam

* pFipady hynuti dobytka v dusledku masového podobani druhem Simulium colombaschense

» obvykle jsou napadany slabiny, vnitfni strana stehen, usi, o¢ni vicka a krk zvirat

« mimo to vyznamné vektory = arborvirova venezuelska encefalitida koni (VEE), hemosporidie z rodu
Leucocyfozoon, spirocheta 7Trepomena carateum (kozniho onemocnéni pinta“ v Mexiku a Kolumbii), v
Australii myxomatozy, filarie Onchocercaa Omithofilaria

* nejvyznamnéjSi patogen je Onchocerca volvulus - pFi€ina
tzv. " Ficni slepoty" v Africe a stf. Americe); na africkém
kontinente je vektorem nékolik druhu komplexu Simulium
damnosum (asi 25 druhu) a nékteré druhy skupiny
Simulium neares (asi 10 druhu), ve stfedni Americe jsou
to pak pfedevsim druhy S. metallicuma S. callidum.






Thaumaleidae
Simuliidae

Ceratopogonidae

Chironomidae
Dixidae
Corethrellidae
Chaoboridae
Culicidae

Ceratopogonidae

— —

radial veins crowded
close to wing margin

=,

o ; o

(pakomarci)

« pakomarce, cca 4000 spp.
» vétSinou predatori
* hematofagni jen 4 rody

Culicoides - tiplici
Austroconops (1, Australie)

Leptoconops (180, teplé oblasti)
tropy)

Forcipomyia (150, subtrop
\




Biologie pakomarct

» celosvétové rozSireni, v Tibetu az do 4200 m.n.m.

* 1-3 mm (ojedinéle i vice) s Sirokymi, v klidu slozenymi kfidly

 stfedohrudni clanek mohutné vyvinut, kfidla relativné Siroka a pokryta drobnymi chloupky - tzv.
mikrotrichity

* hlava s kratkym bodavym sosakem

+ stfedné dlouhé tykadla (obvykle 15 ¢lankl a krat$i) u samecku vice pokryté chloupky

» @ nékterych druht saji krev obratlovct, fada druhd se zivi hemolymfou bezobratlych, <
neparazituji

» z medicinského hlediska vyznamné rody Culicoides, Leptoconops a méné pak Forcipomyia (podr.
Lasiohelea); u nas bézné Culicoides pulicaris (tiplik blesi), C. punctatus a C. obsolefus

* pro vyvoj vajicek @ parazitickych druha vyzaduji nasati krve

» vajicka kladena ve skupinach nebo jednotlivé, v zavislosti na druhu na vodni hladinu nebo do
vihké pudy

* larvy jsou Cervovité, beznohé a tenké (cca 5 mm), télo ze 12 ¢lankd, sliné sklerotizovana hlava

» kukla podobna kukle komaru

* Vyvoj zavisi na teploté a trva okolo 2 mésicu; zimu pretrvavaji pakomarci ve stadiu larvy nebo
vajiCka

+ aktivita imag zavisi na teploté a intenzité svétla, obdobi maximalni aktivity je rano a vecer; do
lidskych obydli zalétaji jen zfidka

Vyznam

» schopni kalamitniho vyskytu - masové napadaji hostitele

* po sani dochazi k lokalni reakci, ktera véak muze vyustit v reakci celkovou

re)/g.gjici druhy jsou vyznamnymi vektory fady infekCnich onemocnéni: viréz je to zejména

__—-wythodni a venezuelska encefalitida koni (EEE, VEE), africky mor koni a bluetongue, z protist
: —- ogcyfozoon, Parahaemoproteus a Hepatocystis, Plasmodium agamae
ektory rady druhu filarii zvirat i Clovéka: Dipetalonema perstans (dutinové filariozy Clovéka) a
fansonella strepfocerca (kuze) v Africe, M. ozzardi (dutinové filariozy Clovéka) v jizni Americe,
ORchocerca reticulata (Slachy koni, oslt, muld) v Evropé

~
. ]



humeral pit

scutum
(‘mesonotum’)

(o]

figure 7.1 A female biting midge of the genus Culicoides: (a) wings spread to show a typical spotted
wing pattern and the abdominal shape; (b) resting attitude of the living fly in which the wings are fully
doscd over the abdomen; (¢) upper surface of the thorax showing the well-developed humeral pits
charateristic of the genus and a representative ‘mesonotal’ pattern. The head included in (¢} has one of
ts antennae to show (arrowed) the swollen pedicel (second segment) visible from above and the long
hairy flagellum; one of the maxillary palps is also shown (left).




Cercus
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FIGURE 10.4 Habitus of Forcipomyia: (A) Female adult; (B) larva.
From Downes and Wirth (1981).

FIGURE 10.5 Habitus of Culicoides: (A) Female adult; (B) male
head; (C) larva. From Downes and Wirth (1981).



interocular seta

vertex
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Scape

pedicel
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trichoideum
torma ~
___sensillum
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labrum
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chaeticum

lacinia (‘maxilia’)

" maxillary palp

mandible
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Figure 7.2

dististyle posterior margin

lateral process _

_ paramere

~ aedeagus

= ventral
root

s
dorsal root ~ membrane

Some basic morphological features of Culicoides shown semi-diagrammatically: (2) head of

the female in facial view, with only one maxillary palp and with only the first four segments of one
antenna shown; (b) genitalia of the male, showing the parts most useful in species identification




Disease vectors known + + +
Vertebrates + + + +
Host [Large invertebrates + +
type |Other midges + +? +
Ephemeroptera +
Non-blood feeding + + + + + +
Number of extant species 135 1 1025 (159)| 455 493 1270 9 1 2151
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Ceratopogonini
Heteromyiini
Sphaeromiini
Palpomyiini
Forcipomyiinae = Dasyheleinae Culicoidini Stenoxenini

Ceratopogoninae
Austroconopinae |

Leptoconopinae

FIGURE 10.1 Phylogeny of the basal groups of Ceratopogonidae showing their classification, records of
species acting as vectors, their hosts, and the number of included species.



Culicoides obsoletus

u nas nejhojnéjsi druh, velmi aktivni hematofag
saje na lidech a zviratech (Siroky okruh hostitel)
masovy druh, imago saje od dubna do fijna

za vegetacni sezonu 2-3 generace

vektor filarie Onchocerca reticulata




Culicoides imicola

Nasaty a hladovy jedinec

Culicoides (Avatitia) imicola

[u]
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O Norecord f No data

— Administrative limits

500 1000 km

G0N —

S0°M

40°MN

0"

10 ] 10°E 20°E 30°E 40°E

West Palaearctic distribution map
geneates ased on the mecom s wentionmed in the litermtue and fmom pesoral commamication

@ IPPTS, 2012 Sep 19




Culicoides pulicaris

 kataralni (zanét sliznic) horecka ,Bluetongue® je nekontagidzni virové onemocnéni ovci, ale i dalSich domacich
¢i volné zijicich prezvykavcu

 zpusobeno virem Bluetongue virus z Celedi Reoviridae

» prenaseno tipliky (Culicoides); hlavni vektor je C. imicola, C. pulicaris a C. obsoletus jsou schopné pfenosu
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Simuliidae
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Chironomidae
Dixidae
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Chaoboridae

edge of wing




Culicidae (komaroviti)

 vyskytuji se vSude, kde maji dostatek vhodnych lihnist, tj. hlavné v okoli stojatych vod

» bionomie jednotlivych druhu komara se velmi liSi; napf. komafi skupiny Anopheles maculjpennis
maji u nas lihnisté v Cistych vodach s vodnim rostlinstvem, Culex pipiens se lihne i ve vodach silné
znecisténych, Aedes geniculatus a Anopheles plumbens Zije v larvalnim stadium ve stromovych
dutinach vyplnénych destovou vodou

« stfedni velikosti od 3 do 6 mm, §tihlé s dlouhyma nohama

» Supinky na patrné na téle a kfidelnich zilkach

 hlava je kulovita s velkyma slozenyma o€ima, jednoducha o€ka chybi, ustni ustroji bodavé savé

 krev saji pouze Q, J saji rostlinné st'avy

* imaga jsou béhem dne ukryta ve vegetaci a odtud vylétaji v podvecCer, pfi zamraceném pocasi i
béhem dne

« aktivita zavisi na pocasi, nejvice bodaji za teplych vecert a pred boufi, kdy je vysoka vlhkost
vzduchu

Vyvo;
« vyvoj probiha ve sladkych i brakickych vodach = Q@ kladou vajicka na hladinu jednotlivé
(Anopheles), ve skupinach — lodiCkovité utvary (Culex) a nebo jednotlivé na povrch pudy (Aedes)

* vyvoj zahrnuje 4 larvalni instary, larvy jsou eucephalni, apédni

» oplozené Q@ po nasati krve zalétaji do ukrytu, kde probiha vyvoj vajicek a pak leti na lihnisté klast
vajicka

* pohyblivé larvy ziji ve vode, stojaté nebo jen mirné tekouci a zivi se zde bakteriemi,
mikroerganismy a rasami

» pohyblivé kukly se drzi u hladiny a pouze pfi otfesech klesaji ke dnu odkud ale posléze opétovné
Vy avou nahoru
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Figure 5.9 Basic morphology of mosquito larvae: (a) Anoplicles, subfamily Anophelinae; (b) typical
Culicinae.
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[Figure 5.2 Head structure of the female mosquito: (@) facial view of head and head appendages of Aedes
itegupti (Culicinae), part of one eye removed and showing internal supporting strut (tentorium); ()
diagram of head in facial view showing upright (erect) and prone (decumbent) types of scale sometimes
eccurring on vertex and occiput; (c) cross-section of proboscis near middle of its length (semi-
diagrammatic); (d) stylets of the syntrophium (fascicle) spread out from the channel in the labium of the

oboscisin which they are enclosed when at rest (semi-diagrammatic). Note that on the maxillary palp

ly tour palpomeres are externally evident. (Part (a) reproduced with relabelling from Jobling (1987)
urtesy of the Trustees of the Wellcome Trust.)
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Figure 5.1 Basic morphology of a generalized adult female mosquito, left wing and legs omitted. Note

that abdominal segment 8 is not visible in all species and that all tarsi have five segments (tarsomeres) as
numbered.
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Toxorhynchitinae
Anophelinae

Culicinae

Obr. 57. Hlavy sameckd (A, C) a samicek (B, D)
komaru r. Culex ivlevo a Anopheles (vpravo), patrné
jsou rozdily v ochlupeni tykadel a délce makadel
(podle Brumpta a Neveu-Lemairea, 1929).

Obr. 60. Schematické znazornéni rozdild v postoji larev va&i vodni hlading (vievo) a dospéleid ke svislé
podloZce (vpravo) mezi rody Anopheles (a) a Cufex (b), (uraveno podle Brumpta, 1927).



Toxorhynchitinae predator = Zivi se na larvach jinych komart ale i na vlastnich larvach

Toxorhynchites speciosus

_ Kukla (chlupy taky
- napomahaji udrzet ji na

- pod hladinou vody)




Culicinae

Anopheles Aedes Culex
Eggs ;‘3@ j ‘adsingy a_&hg d  Laidsingy M Laid in rafis
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© 2000 Richard C. Russell



. * pfi sezeni svira osa jejich téla s podkladem ostry uhel
Anop hel | nae konec zadecku larev je bez dychaciho siphonu a jejich télo lezi rovnobézné s
hladinou

rody Anopheles, Bironellaa Chagasia, medicinsky vyznam ma pouze Anopheles
na tzemi CR Zije okolo 7 druh(i r. Anopheles - mezi nejéastéjsi patti A. messae, A.
maculipennis

mezi vyznamné tropické druhy patfi A. quadrimaculatus, A. gambiae, A.
superpictus a fada dalSich

vektory malarie, mnoha virovych onemocnéni (napf. Vychodni encefalitida koni,
Venezuelska encefalitida koni, infekéni anemie koni, myxomatoza kraliku, zluta
zimnice, horeCka dengue, ebola, Zapadonilska horeCka; u nas napfr. viry Calovo a
Tahyna), bakterialnich onemocnéni (napf. tularémie), jako i helmintd &lovéka
(napf. Wuchereria bancrofti, Brugia malai) a zvitat (napf¥. Dirofilaria immitis)

Klnopheles

Anopheles (samec)
Anopheles (larvy)

© Clouds Hill | A— 7 | \ © Clouds Hill Imaging/www.lastrefuge.co.uk
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Anopheles maculipennis (anofeles Ctyrskvrnny)

* saje na ptacich a
savcich véetné cloveéka

» vektor malarie a viru

Calovo
@ . Riziko malarie na Korsice
S i, Captures and
molecular identifications
2008-2009

Captures 2002-2006
Claviger species complex
- Maculipennis species complex
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Anopheles messeae

Anopheles messeae

The predicted distribution of Anopheles (Anopheles) messeae Falleroni, 1926

0 20"E 40°E 60°E 80°E

60°N-

40°N

20"N-

0 : $0°E
: 2,500 5,000 7,500 Kilometres

The p! ility of was using the Boosted Regression Tree using occurrence points and pseudo occurrence points generated from a
stratified random sample within the expert opinion range, balanced by pseudo absence points sampled within a 1,000 km buffer outside the expert opinion range. The pseudo
presence data were given half the weight of obs data. are not shown beyond the 1,000 km buffer.

Sinka, M.E., Bangs, M.J., Manguin, S., Coetzee, M., Mbogo, C.M., Hemingway, J., Patil, A.P., Temperley, W.H., Gething, P.W., Kabaria, C.W., Okara, R.M., Boeckel, T.V.,
Godfray, H.C.J., Harbach, R.E. and Hay, S.I. (2010). The dominant Anopheles vectors of human malaria in Africa, Europe and the Middle East: occurrence data,
distribution maps and bionomic précis. Parasites & Vectors, 3: 117.

©2010 Malaria Atlas Project, available under the Creative Commons Attribution 3.0 Unported License.

O

nas nejhojnéjsi
zastupce tohoto rodu
vektor malarie

za rok 3 generace,
zimuji oplodnéné @



Anopheles labranchiae

* U nas ojedinély
» vektor malarie
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400N
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The probability of occurrence was generated using the Boosted Regression Tree technique using observed occurrence points and pseudo occurrence points generated from a . Record of occurrence
stratified random sample within the expert opinion range, balanced by pseudo absence points sampled within a 1,000 km buffer outside the expert opinion range. The pseudo
presence data were given half the weight of observed occurrence data. Predictions are not shown beyond the 1,000 km buffer.

Sinka, M.E., Bangs, M.J., Manguin, S., Coetzee, M., Mbogo, C.M., Hemingway, J., Patil, A.P., Temperley, W.H., Gething, P.W., Kabaria, C.W., Okara, R.M., Boeckel, T.V., Probability
Godfray, H.C.J., Harbach, R.E. and Hay, S.I. (2010). The dominant Anopheles vectors of human malaria in Africa, Europe and the Middle East: occurrence data,
istribution maps and bi ic précis. P: ites & Vectors, 3: 117. -:-
o 05 1

©2010 Malaria Atlas Project, available under the Creative Commons Attribution 3.0 Unported License.



Culicinae

Culex quinquefasciatus

v klidové poloze je télo rovnobézné s podkladem Obr. 58. Culex sp., larva
larvy maji dychaci siphon a jsou za nej zavéSeny (podle Brumpta, 1927).
zespodu vodni hladiny se kterou sviraji ostry uhel

rody: Culiseta, Mansonia, Aedes a Culex

Obr. 59, Kukla komara
r. Culex (podle Brumpta
a Neveu-Lemairea, 1929).




Culiseta annulata (komar krouzkovany)

* relativné velky komar dosahuijici délky téla az 6 mm

* lihnistém tohoto druhu jsou nej¢astéji rizné mensi umélé vodni
nadrze v okoli lidskych pfibytku, napf. zahradni bazény, sudy s
dest'ovou vodou, jimky apod.

» komafi zalézaji do lidskych pFibytku a saji na lidech a zvifatech

» oplozené Q zimuji ve sklepich odkud na jafe vylétaji

| 14.1.2012 CZ © Josef Dvorak

14.1.2012 CZ © Josef Dvorak



Mansonia richiardii

* larvy tohoto komara se zavrtavaji siphonem do stonku ponofenych rostlin a odebiraji z nich vzduch - nejsou

tak nuceny vyplouvat k hladiné

» obdobné se k rostlinam pfichycuji i kukly 5
* U nas je rozSifen v rybni¢nich oblastech, kde jsou razné tunky zarostlé rostlinami (jiz. Cechy, Polabi)

* v pfirodé se s timto komarem setkadvame od €ervna do srpna

©1999 Richard C. Ru
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pfi teploté 26°C trva vyvoj priblizné 12 dnua

imaga jsou vazana na pribytky Clovéka, malo létaji a nevzdaluji se od lihnist’
je povazovan za synantropni druh

nejaktivnéjsi v rannich hodinach

je to hlavni vektor zluté zimnice, horeCky Denque a Chikungunya

lodni dopravou se rozsifil z Afriky do vSech subtropt a tropu

Aedes aegypti (komar tropicky)

dAar /N C
@lagarkalskas




Aedes aegypti




Aedes vexans (komar utocny)

v s

* nas$e nejhojnéjsi komary, typicky kalamitni druh v inundacnich :
zbénach nizinnych fek ﬁe. geniculatus

« Q velmi utocné, vnikaji i do obydli ¢lovéka, ¢asto se koncentruiji
ve stajich

* nepfijemny trapic, vektor viru Tahyna

* prvni generace jiz koncem dubna, larvalni vyvoj trva 7-10 dn(




12.XIE2011 © Josef Dvorak

Culex pipiens (komar pisklavy)

« Q prezimuji a vylétaji koncem brezna

imaga zustavaji aktivni az do fijna ’
u nas 3-4 generace rocnée

vyvoj ve stojatych vodach

larvy snaseji organické znecisténi vody




(7))
3
S

Q
g
Q




Komar pisklavy tvori dva poddruhy:

Culex pipiens molestus (komar obtizny)

» saje spiSe na savcich v€etné ¢lovéka

* silné synantropni a dle nékterych zdroju se vyvinul v Londynském metru
+ Zije v kotelnach, stanicich metra a mnozi se v louzich vody

Culex pipiens pipiens
* saje spiSe na ptacich; dava prednost jezirkim, mokradim ¢&i louzim

Culex molestus

PCAS FEHD




Aedeomyia venustipes « zfidkakdy napadne &lovéka




