


Wuchereria bancrofti, Brugia malayi

Lymfaticka filariasa je pisobena mikroskopickymi tenkymi nematody

zvanymi filarie. Jejich dospélci Ziji v lymfatickém systému cloveka. Z
Cloveka na Clovéka je tato nemoc prenasena.

Lidé napadeni touto filariosou velmi trpi protoZe dochazi k otokim
nékterych ¢asti téla, napf. scrotum u muzu — hydrocele, elefantiasis
koncCetin. Lymfaticka filari6za vede k trvalému poskozeni zdravi a vyfazeni
Cloveka ze spolecCnosti. Lidska spoleCenstvi totiz obvykle vyClenuji tyto
nemocné na svuj okraj, coz je pro jejich rodiny velka zatéz.



Elephantiasis
Lymphatic filariasis




Lymfaticka filariésa

Endemic countries

Figure 38.2 Geographical distribution of lymphatic filariasis. Lymphatic filariasis is endemic in Asia, Africa, Latin America, ar
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Lymfaticka filariésa
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FIGURE 34.7 Life cycle of Wuchereria bancrofti and Brugia malayi. Both life cycles are much alike with the
exception that some geographic strains of B. malayi are zoonotic and have reservoirs in various wild animals.



Wuchereria bancrofti

Wuchereria bancrofti
Mizni uzliny Cloveka
Délka 30 — 40 cm

Mezihostitelé komari (Culex, Mansonia,
Aedes, Anopheles)

Tezké zanety miznich uzlin — chylurie
Chylozni kyla (lymfokelé)
elefantiaza
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Wuchereria bancrofti
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Wuchereia bancrofti

Vektorem nematoda W. bancrofti jsou v zavislosti na geografickém rozsireni
riizné druhy komaru. Patii mezi né: Culex (C. annulirostris, C. bitaeniorhynchus, C.
quinquefasciatus, a C. pipiens); Anopheles (A. arabinensis, A. bancroftii, A. faraulti,
A. funestus, A. gambiae, A. koliensis, A. melas, A. merus, A. punctulatus a A.
wellcomei); Aedes (A. aegypti, A. aquasalis, A. bellator, A. cooki, A. darlingi, A. kochi,
A. polynesiensis, A. pseudoscutellaris, A. rotumae, A. scapularis, a A. vigilax);
Mansonia (M. pseudotitillans, M. uniformis); Coquillettidia (C. juxtamansonia).

Pri sani infikovani komari prenaseji larvy L3 do téla ¢lovéka. Tyto se zde

mms

vyvijeji v dospélce zijici v lymfatickém systému svého hostitele.

Samicky méfi 80 az 100 mm do délky a maji prumér od 0.24 do 0.30 mm, zatimco
samci méfi jen 40 mm and 0.1 mm.Dospélé samice produkuji mikrofilarie mefici od
244 do 296 pym a o pruméru 7.5 az 10 uym, které maji na svem povrchu (vajecny
obal) a maji nocturnalni periodicitu. Vyjimkou jsou mikrofilarie v jiznim Pacifiku,
které nemaji zadnou periodicitu.

Mikrofilarie migruji do lymfatického a krevniho recisté a pohybuji se rychle krvi
a lymfou. Komar nasaje mikrofilarie pfi svém sani na hostiteli. Po pozreni
mikrofilarie ztraceji své obaly a nékteré se dostavaji pres proventriculus a ¢ast
stredniho stfreva komara az do hrudnich sval.

Zde se mikrofilarie vyvijeji v L1 a nasledné az v L3, ktera je infekcni. Larva L3
migruje pres hemocel komara do jeho sosaku a napada pfi sani komara dalSiho
¢lovéka.



Wuchereia bancrofti
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Wuchereria bancrofti

Life cycle

Maturation time
2-3 weeks
May survive
i several months

Invasion

Culex

%

A Mansonia',
\QAedes \
 Anopheles
X
7Y

Microfilariae
enter lymph channels
and mature

Development in mosquito

The larvae penetrate stomach,
migrate to thoracic muscles,
develop, then migrate to head,
mature and now infective

Localization

Adults

Nocturnal
periodicity

Head bluntly rounded
2 80-100 x 0.25 mm
4 40x0.1 mm

Microfilaria

pum

Tail pointed,
free from nuclei

Microfilariae appear in the
blood 1 year after infection

Sheathed

Repair

Distribution

90 million infected worldwide.




Wuchereria bancrofti - mikrofilarie




Morfologie mikrofilarie
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Fig. 14-17. An embryonic nematode (microfilaria) showing the sheath and other structures. G1 to G4, genital

cells. (From the United States Navy Medical School Laboratory Guide.)



Wuchereria bancrofti - mikrofilarie




Morfologie mikrofilarii
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FIGURE 34.6 Morphology of microfilariae found in humans. (1) Wuchereria bancrofti, (2) Brugia malayi,
(3) Loa loa, (4) Onchocerca volvulus, (5) Dipetalonema perstans, (6) D. streptocerca, (7) Mansonella ozzardi. Abbrevia-

tions: AP—anal pore; CC—caudal canal; EC—excretory pore; H—hook; NR—nerve ring; PT—pharyngeal
thread; R2—R4—rectal cells; TN—terminal nuclei.
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Figure 29.4 Presence or absence of a sheath and the
arrangement of nuclei in the tail are useful criteria in

identifying microfilariae.
(a) Mansonella perstans; (b) Mansonella ozzardi;

(d) Wuchereria bancrofti; (e) Brugia malayi.

(c¢) Loa loa;



Wuchereria bancrofti - adulti




Wuchereria bancrofti — klinicke priznaky

Figure 38.4 Chronic manifestations of lymphatic filariasis. (a) Early lymphedema (grade 1) of both the lower limbs; (b) Advanced
lymphedema (grade 3) of both the lower limbs with mild skin changes, (c) Elephantiasis of the lower limb with verrucous and fibrotic
<-in channe< (dY Hudrocele in a male patient.
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Brugia malayi — rozsireni

FIGURE 34.5 Geographic distribution of Brugia malayi in East Asia to show more detail than seen in
Figure 34.4.



Brugia malay!
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Brugia malay!

Typicky vektor filariosy pusobené druhem Brugia malayi jsou
komari rodu Mansonia a Aedes. Pfi sani napadeny komar pfenasi
larvy L3 pod kuzi Clovéka, které pak penetruji ranku po vpichu.

Larvy se vyvijeji v dospélce a zZiji v lymfatickém systému.
Dospélci pfipominaji W. bancrofti ale jsou mensi. Samicky jsou 43
az 55 mm dlouhé a siroké od 130 do 170 um a samci meéri od 13 do
23 mm na deélku a jsou 70 az 80 um Siroci. Dospéelci produkuiji
mikrofilarie o velikosti 177 az 230 um na délku a 5 az 7 ym na Sirku,
tyto mikrofilarie maji pochvu a nokturnalni periodicitu.

Mikrofilarie migruji do lymfatického a krevniho systému a
dosahuji tak periferni krve. Komar nasaje mikrofilarie pri sani
na ¢lovéku.

Po pozreni mikrofilarie ztraceji sve obaly a nékteré se dostavaji pres
proventriculus a ¢ast stfedniho stfeva komara az do hrudnich svalu.
Zde se mikrofilarie vyvijeji v L1 a nasledne az v L3, ktera je infekcni.

Larva L3 migruje pres hemocel komara do jeho sosaku a
napada pri sani komara dalSiho ¢lovéka.



Brugia malayi
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Brugia malayi —ve tkanich




Laboratorni diagnostika

Microfilaria JE—— Sneaied Rozsireni
oy, 170-260x5-6um 25
o NN ; Two discrete D R = :
R nuclei in tip 7 J (VD
& - - %

of tail e R | 5~y
The adults resemble e :
W. bancrofti but are smaller a L.

Pathology and Clinical features

These are similar to those of Wuchereria, but Brugia more
commonly affects the upper limbs. Hydrocoele, other genital
lesions and chyluria are rare.




Dirofilaria immitis

Dirofilaridsa je onemocnéni Clovéka pusobené
cizopasniky druhu Dirolaria immitis.

Prirozenym DH jsou psovité selmy a myvalove.
Clovek je napaden larvami Dirofilaria pri sani
komara, ktery tuto nemoc prenasi.

Nemoc se projevuje vznikem podkoznich nodulu
onemocnenim rohovky a plicnimi granulomy.



Dirofilaria immitis
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Dirofilaria immitis

XM'W ~ Mature adults in
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_system

Microfilariae

FIGURE 34.13 Life cycle of Dirofilaria immitis in the dog. Ten to sixteen days are required
for development in the mosquito in order to reach the L;. The prepatent period in the dog is
about 180 days.



Dirofilaria immitis

Pfi sani infikovany komar (Aedes, Culex, Anopheles, Mansonia) prenasi larvu
L3 Dirofilaria immitis do kiize DH, coz je obvykle pes nebo kojot (USA), ale
Siroké spektrum dalSich zivoc€ichu vEetné kocek, lasicek, ploutvonozcu, bobru, koni a
lidi.

V DH larva L3 prodélava dalsi dvé svlékani na L4 a adulta. Adultni cizopasnik
zije v plicnich tepnach a prilezitostné se vyskytuje také v pravé komore
srdecni.

Dospélé samicky jsou obvykle 230-310 mm dlouhé a cca 350 ym Siroke; samci jsou

obvykle 120-190 mm dlouzi a 300 pm Siroci. Dospélci ziji 5 - 10 let. V srdci je
samiCka schopna produkovat mikrofilarie cely svuj Zivot.

Mikrofilarie se vyskytuji v periferni krvi, kde je nasaje sajici komar. Po nasati
mikrofilarie migruji pres hemocel do Malpighickych trubic v zadecku.

Zde se mikrofilarie vyvijeji do stadia L1 a nasledné do L3. Tato infekCni larva migruje
do sosaku komara a odtud infikuje DH pfi sani krve komarem.

U ¢lovéka, larva D. immitis prodélava stejnou migracni cestu jako ve psovi,
ktera kongi v plicich, ve kterych ziji v malych dutinkach. Plsobi infarkty a
typické léze viditelné na RTG.



Dirofilaria immitis
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Dirofilaria immitis

Microfilariae of Dirofilaria immitis from the
peripheral circulation of a dog.




Dirofilaria immitis
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Puvodci dalSich filarioz

Tito cizopasnici jsou mnohem méne patogenni,
mikrofilarie nemaji na povrchu pochvu a lze

je naléezt v krvi a tkanich a je nezbytne je

odlisit od Wuchereria a Brugia. Nevykazuji
periodicitu.

 Mansonella perstans — Tropicka Afrika a
pobrezi Jizni a Stredni Ameriky, vektor —
Culicoides, mikrofolarie v Kkrvi

 Mansonella streptocerca — Afrika, vektor —
Culicoides, mikrofiolarie v podkozi

« Mansonella ozzardi — Jizni Amerika, karibska
oblast, vektor — Culicoides, mikrofilarie v krvi a v
podkozi



Mansonella perstans

Nuclei continue to tip

- R Unsheathed
Tall blunt === I35




Mansonella streptocerca

Blunt tail, tapered and curved into a crook

g
e Nuclei almost to nfj
e U uEsae Unsheathed
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180-240 x 3 um




Mansonella ozzardi

Unsheathed

175-240 x 4.5 um



Loa loa

Loiadsa je také znama jako africka oCni nemoc a je pusobena
cizopasnikem druhu Loa loa. Tento je prenasen ovady rodu
Chrysops.

Ovadli, ktefi tuto nemoc prenaseji se rozmnozuji v lesich stredni a
zapadni Afriky a ve stfedni Americe.

Rozpoznani infekci Loa loa bylo velmi vyznamné v Africe protoze
pritomnost infekce Loa loa mélo jen velmi malou podporuv
ozdravnych programech eliminujicich onchocerkosu a lymfatickou
filariosu.



Loa loa

Podkozni svalovina
Vzacné ocni filaridza
Afrika, Blizky vychod

Mezihostitelé ovadi (Tabanidae —
Chrysops)
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FIGURE 34.11 Distribution of Loa loa in Africa.



Loa loa

Vektorem filariosy plsobené Loa loa jsou ovadi dvou druh
rodu Chrysops. Chrysops - C. silacea a C. dimidiata.

Pfi jejich sani (Jsou to denni mouchy) je larva L3 prenesena do
klize ¢lovéka a penetruje okoli vpichu.

Larvy se vyvijeji v dospélce a zlstavaji v podkozi. Samice méfi
40 az 70 mm na délku a 0.5 mm v primeru, zatimco samci méfi jen
30 az 34 mm a maji prumér 0.35 az 0.43 mm. Adulti produkuiji
mikrofilrie mérici 250 az 300 ym a 6 az 8 ym, které maji pochvu
a diurnalni periodicitu.

Microfilariae byly nalezeny v misnim moku, moc¢i a sputu.
Béhem dne se nachazeji v periferni krvi a béhem faze kdy
necirkuluji jsou v plicich.

Ovadi se nakazi pri sani a po pozreni mikrofilarie ztraceji
pochvu a migruji do stredniho streva mouchy a pak pres
hemocel do hrudnich svall ¢lenovce.

Zde se mikrofilarie vyvijeji v larvu L1 a pak nasledné L3. Tato
larva L3 je infek¢ni a migruje do sosaku ovada a je pri sani
prenesena na jiného ¢lovéka.
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Loa loa

Adults

& 30-36x0.6mm
) ? 70 0.5 mm

1

£

Diurnal periodicity

Adult filariae migrate
Cuticular bosses

under conjunctiva

RozSireni

Microfilariae invade
/ subcutaneous tissue
/ and become adults
Maturation time | :"f? : Pl Microfilariae lose sheath, penetrate stomach wall, R &y
1 year =12 years tissue, mature and migrate through body to mouthparts. i AT
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blood vessels
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Calabar swelling, )

lasting hours to days
Reaction to \ T?
migrating adult | A \ ‘ Microfilariae found
[ in peripheral blood

Nuclei extend
to tip of tail

/
\\ Microfilaria

Sheathed

250-300 x 6-8.5 um

( Distribution
33 million infected, mostly in the great river basins of Africa,

e.g. Congo, Niger.
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Mikrofilarie — Loa loa
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ONCHOCERCIASIC - RIVER BLINDNESS




Onchocerca volvulus

« Onchocerkdsa, neboli Ficni slepota, je nemoc pusobena
parasitickymi nematody druhu Onchocerca volvulus

« Tato nemoc je prenasena muchniCkami rodu Simulium.
Onemocneéni je takeé nekdy nazyvano ficni slepota,
protoze muchnicky ziji v blizkosti tekoucich vod.

* Mimo to, Ze muZze pusobit slepotu je to onemocnéni také
ktuze (noduly).



Onchocerca volvulus

e Rad: Spirurida
— Celed: Onchocercidae
* Onchocerca volvulus
* Podkozni vazivo, mikrofilarie migrujici
casto do ocni (ficni slepota)
* Mezihostiteleé — muchnicky (Simuliidae)



The Life Cycle of River Blindness
(Onchocerciasis)
| HUMAN STAGES |

€ An infected black fly starts the cycle

A black fly deposits larvae on the skin while
_ biting and the larvae enter the wound.,

BLACK FLY STAGES

© Aninfected black fly seeks
a blood meal from a host,

) Larvae migrate from the midgut
to the black fly's proboscis.

© Inside the
skin fissue,
larvae
develop
into worms,
which
cluster
densely in

. nodules.

0 Inside a black fly's midgut, O
microfilariae develop into : A NODULE
L3 infectious larvae,

€ Adult worms mate and
produce microfilariae
(immature worms). A
female worm can
produce almast 1,000
microfilariae a day.

© Thousands of microfilariae migrate through
skin ﬂmua.»mslng a variety of symptoms.

© Another black fly

becomes infected,
continuing the ejlel.

SYMPTOMS OF RIVER BLINDNESS

i

"

TN
emmsmmssmsssssmees - ——————— sdﬂ]ﬁlgl‘n&l’lla‘hﬂn.

A black fly, feeding on the blood of

an infected person, ingests microfi-

lariae, and becomes infected.

Microfilariae migrate to the cornea,
causing infection and inflammation
that result in blindness.

SOURCE: Centers for Disease Control and Prevertion The Carter Center / Graphic by Al Granberg



Onchocerca volvulus - rozSireni

17 million infected worldwide.




- Onchocerciasis present

n Precise extent of endemic area unknown

Onchocerciasis suspected

Onchocerciasis level of endemicity unknown
or Infection rate less than 75%

Onchocerciasis infection rate higher than 75%
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FIGURE 34.10 Distribution of Onchocercia volvulus in Africa and in the New World. [Redrawn from Sasa, 1978.]




AN A4

Rozsireni lymfaticke filariozy a onchorerkozy (dnes)

w 8

&
-

lymphatic filariasis

B onchocerciasis
both




Onchocerca volvulus

Pri sani krve muchnic¢ka (rod Simulium) prenasi larvu L3 do pokozky
¢lovéka, kde tyto penetruji okoli vpichu.

w V4 - V4 L]

ziji v nodulech podkoznich tkani.

Dospélci ziji v téechto nodulech priblizné 15 let. Nékteré noduly obsahuiji
vétSi poCet samcu a samic. Samice méfi 33 az 50 cm na délku a 270 az
400 ym v prumeéru, zatimco samci méfi 19 az 42 mm a 130 az 210 um.

V podkoznich nodulech sami€ky produkuji mikrofilarie az 9 let.
Mikrofilarie méfi 220 az 360 um a 5 az 9 ym a nemaji pochvu, jejich délka
zZivota je az 2 roky.

Mikrofilarie jsou prilezitostné pritomny v periferni krvi, mo¢i a sputu a
typicky se vyskytuji v pokozce a lymfatickych tkanich.

Muchni€ky nasaji mikrofilarie pri sani krve. Po nasani mikrofilarie
migruji ze streva muchnicky pres jeji hemocel do hrudnich svalu. Zde
se mikrofilarie vyvijeji do stadia L1 a nasledné do stadia L3.

Larva L3 migruje do sosaku muchni€ky a odtud je pfi sani pfenesena
na jiného ¢lovéka.



Onchocerca volvulus
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Reproductive biology of Onchocerca-female worms

Marula Brezel Mikrafilarie

Mating, Insemination,
Fecundity, Conditioning

Onchocerca - Anatomie des Weibchens und Embryogenese



Onchocerca volvulus
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RIVER BLINDNESS

Onchocerciasis, also known ag river blindness, 15 a

parasitic disease caused by tiny worms or “microfilariae”™

and transmitted by flies. The disease affects an
estimated 18 million people worldwide,
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Figure 29.14 Adult female Loa loa visible under the
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Onchocerca volvulus

Adult Onchocerca volvulus in an onchocercoma.
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Onchocerca volvulus

Figure 39.3 (a) Anterior eye damage caused by onchocerciasis;
(b) a blind man being led to work in West Africa (Courtesy of
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Onchocerca volvulus







