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SAFER:-HEALYMIER - PEOPLE™

hitp:/iwww.dpd.cdc.govidpdx

Definitive Host
(dogs & other canidae)

Intermediate Host

(sheep, goats, swine, etc,) | 'ngestion of eggs

(in feces)

TR A\ = Infective Stage
Oncosphere hatches; = Diagnostic Stage
Hydatid cyst in liver, lungs, etc. penetrates intestinal wall A
© M.G. Sergeev, 2011



Tun INnockne yepen — Plathelminthes

= Echinococcus multilocularis (Alveococcus
multilocularis) — AnbBeOKOKK (40 6 MM) —
allbBEOKOKKO3
» OKOHYaTeNbHbIN XO039UH — OObIYHO OAUKUE MCOBbIE

(rmaBHbIM 06pa3oM NuUcubl), pexe — OOMalLHMe
cobaku

> JINYMHKKM OBBIYHO B NeYeHU U Nerkmx
> [ToBCEMECTHO

[l Kagan
http://phil.cdc.gov]

© M.G. Sergeev, 2011



= Multiceps multiceps — Mo3roBuk oseuunu (4o 4,5
CM) — “BepTayka’

» OKOHYaTenNbHbIN X03IMH — 00bLIYHO NCOBbIE (OUKUE U
OoMallHue)

> JInumHka (ueHyp) — 0ObIYHO rOSTIOBHOM MO3T OBELL, pexe
Yy OPYrux KOMbITHLIX, @ TaKKe Yy YenoBeka

» PanoHbl oBUEBOACTBA

© M.G. Sergeev, 2011



Twun I'Nnockne 4yepeu — Plathelminthes

Mecmo rinockux yepsell cpedu XUB0MHbIX

— NPOUCXOXXOEHNE OT rPeOHEBNKOB
(ApHonbA JlaHr)

— nfaHynoobpasHble Npeaku

(J1. dooH ['padhd)

— haroynTennoobpasHbie Npeaku
(BaneHTnH AnekcaHgposud Horenb u ap.)

© M.G. Sergeev, 2011



Tun (rpynna tunoB) Gnathifera
(Acanthognatha)



Twun Gnathifera

[IpenmyLLecTBEHHO
CBOOOHOXUBYLLIME BOOHbLIE.
bunartepanbHbie C
HeBblpa)XeHHOW UMM Nioxo
BblpaeHHOWN NepBUYHON
nosioctbo Tena. Mesoaepma
B OCHOBHOM
napeHxmMmMmaTo3Hasl.

EcTb napa KyTUKYnspHbIX
4yesitocTen (+ nonepeyHo-
nonocTtas Myckynatypa).
KneTkn akTtogepmansHOro
anutenus (XoTs 6bl YacTb) CO
XryTUKaMu.

BbiaenntenbsHOW CUCTEMDI

HeT [Who needs sex (or males) anyway? Gross L.//
. PloS Biology. Vol. 5, No 4. €99 —
en.wikipedia.org/wiki/]

Okono 4 000 Bnoos.

© M.G. Sergeev, 2011



Knacc Gnathostomulida

bunaTtepanbHble 6eCnoONoCTHbIE
XNBOTHbIE: XXUTENN NMecyaHbIX U
[MIMHUCTbBIX TPYHTOB MOPCKUX
MEeNKOBOAUMN.

EcTb napa 4yentocrten n MeLwKoBUOHbIN
KULIEYHUK. KNeTKN aKTogepMaribHOro
ANUTENNS CO XryTuKamun (aHanor ecTb
TONbKO Y HEKOTOPbIX
BPHOXOPECHUYHBIX).

Mesogepma B OCHOBHOM
napeHxnmaTo3Hasl.

BbiaennTenbHOW CUCTEMbI HET.
['epmadpoaunThl.

Stritch, @ BIOMDAC

bonee 80 Bnaos.

© M.G. Sergeev, 2011



Knacc Gnathostomulida

HentocTgon annapat

ANYHUK

CeMeHHUK

Sec/o1

Stritch, @ BIGDIDAC

© M.G. Sergeev, 2011



Knacc Micrognathozoa

EOVHCTBEHHbIV BUAO ONUCaH U3 MOXOBbIX
obpacTtaHun B XONT0QHOM UCTOYHUKM
(IMpeHnaHgus).

Menkun — go 0,15 mm.

Tpu otopena — ronoeas, rpyab, 6ptoLLKo.

ECTb CNOXHbIN YentoCcTHOW annapar,
napa npoToHeMmpPUONEB, KNeukas
nnowaaka. Camubl HE N3BECTHBbI.

Limnognathia maerski

© M.G. Sergeev, 2011



Knacc Rotifera — Konospatku

Menkue noaBuKHbIe UK
NPUKpPEnseHHbIE BOAHbIE YEPBU.
OOBbIYHO C TENOM,
pasgerieHHbIM Ha 3 y4acTka:
(1) ronoBHOU ¢ MepuUaTeSbHbIM
(konoBpaLlaTenbHbIM)
annapaTtom,

(2) TYyNnOBULLHbIN,

(3) HOXXHOM (C LEMEHTHbLIMM
xXenesamn).

YKM3HEHHbIN LUK YacTo
CJTOXHbIN. CO CMEHOM NOonoBOro

N NapTeHOreHeTNn4eCKoro Bdelloidea
MOKONEHNM.

© M.G. Sergeev, 2011



Knacc Rotifera — KonoBpaTtku

29 og

Livingstone, € BIODIDAC

© M.G. Sergeev, 2011



Knacc Rotifera — KonospaTku

0.2 mm e
BIODIDAC, ©Houseman

Asplancha

'8 = 002 mm .
- ‘# BIODIDAC, @Houseman
Philodina

© M.G. Sergeev, 2011



Knacc Acanthocephala — CkpebHwu

CKNoYnUTENBHO Napasuntuveckmne
doopMbI CO CIOXHbIM XU3HEHHbIM
LIMKIIOM: B3pOCIible NapasuTbl
NO3BOHOYHbIX, JIMHYNHKN —
rnmaBHbIM 0OpPa30M YrTIEHUCTOHOIUX.
EcTb BBOpaumBatoLLMmncst XoboTOK C
KYTUKYNSIPHBIMU KpoYbsMn. Passut
KOXXHO-KYTUKYSIPHBIA MELLIOK.
[TnEeBapmUTENBHOIO TpakTa HeT.
XapaktepHa pa3aernbHOMonocTb.
YKN3HEHHbIN LMK 0ObIYHO C
MeTaMmopd030M N CMEHOMN XO35EB.

Bcero okorno 1100 snaos.

BIODIDAC, @ Houseman

ISNOH @ “JYaIaolg




Knacc Acanthocephala — CkpebHwu

180

Aca‘th,or Am .|' .IE c! 'stacanm IIIII -ﬂlA IIIIIIIIIIIII
D wp P =p D hitp:/iwww.dpd.cdc.govidpdx

o Definitive host becomes infected
by ingestion of infecled
A\ intermediate host.

A\ = Infective Stage \\&7,
A = Diagnostic Stage oo ocracanto g &’éz
' .

moniiformis hirudinacecus A
Eggs are shed in the feces.
@) Adultin small intestine.

Moniliformis moniliformis, Macracanthorhynchus hirudinaceous
+ NCNOJSIb30BaHNE B MEOANLIMHCKNX LLENSIX © M.G. Sergeev, 2011



'pynna TunoB Cycloneuralia

© M.G. Sergeev, 2011



Tun Kpyrnble yepBu —
Nemathelminthes



Tun Kpyrnble yepsu - Nemathelminthes

bunaTtepanbHble NEPBUYHOMNOSIOCTHbIE
XMBOTHbIE: KaKk CBOOOAHOXMBYLLNE B
pas3HbIX cpefax, Tak U napasuTbl (B TOM
4yuCre pacTeHUU 1 gaxe npoTUCToB).
Hapy>XHbIN NOKPOB - OBbIYHO
KYTUKYNSIPHBIW, PedKo ¢ MepuaTesSibHbIM
anuTesnnem.

ECTb CKBO3HOW NULLEBAPUTENbHLIN TPaAKT
(C aHarnbHbLIM OTBEPCTUEM).
BoigenutensHas cucrtema - nmbo
npoToHedpuanarnbHas, nmbo
npeacraBfieHa KOXHbIMU Xenesamu, 1nbdo
OTCYTCTBYET.

KpoBeHOCHas cuctema OTCYTCTBYET.
Kpyrnble 4yepBu 0ObIYHO pa3aenbHONon.bl.
bornee 15 000 BnooB (BO3MOXXHO bonee
500 000).

© M.G. Sergeev, 2011



LLLLL gstone, © BIODIDAC

Tun Kpyrnble 4yepsu - Nemathelminthes

Knacc
BproXopeCHUYHLIE -
Gastrotricha

CBOOOOHOXMBYLLME
BOAHbLIE POPMBbI.
bplolHas cToOpoHa
C pecHu4kamun. Ha
KOHLIe Tena
rpyLieBnaHble
Xenesbl.
[TnweBapeHue
BHYTPUKITIETOYHOE.
EcTb oTOENnbHbIE
My4YKM NPOAOSIbHbIX
MbILLIL.

rri- E

253

Livingstone, © BIODIDAC glﬂ /95

© M.G. Sergeev, 2011



Tun Kpyrnble yepsu - Nemathelminthes

Knacc Hematoab! -
Nematoda

ObuTtaTtenu pasHoobpasHbIX
cpen. ®opma Tena obbIYHO
BepeTeHoBunaHas. CHapyxu
NOKPbITbl MHOIOCTOMHOW
KyTUKYyrnowu. [log KyTukynowu
pacnonaratoTtcsa 4 Banuvka
rmnogepmbl U 4 NpoaosibHbIE
NEeHTbl MycKynaTypbl. Pa3sur

TakK Ha3blBaeMbI rMapocCkKernerT.

[TONHOCTLIO OTCYTCTBYHOT
PECHUYKMN.

© M.G. Sergeev, 2011



Tun Kpyrnble 4yepsu - Nemathelminthes

© M.G. Sergeev, 2011




Tun Kpyrnble 4yepsu - Nemathelminthes

I. Livingstone & BIODIDAC

© M.G. Sergeev, 2011



Tnn Kpyrnele 4yepsu - Nemathelminthes

© M.G. Sergeev, 2011



Tun Kpyrnble yepsu - Nemathelminthes

[pobneHne 3urotbl pasHoobpasHoe, bonee nnu
MeHee paBHOMEPHOE, HO OBbIYHO CO CABUIOM
KneTtoKk. B pesynbtate goopmMmupyeTcs

bunatepanbHO-CUMMETPUYHAs NUYNHKA, NNHAOLWAs
HECKOJbKO pas.

[1ns oHTOreHes3a HemaTo[ XapakTepHa yTparta B Xoae
KNeTouYHbIX geneHnn Yactn JHK v aymenus -
NOCTOSIHCTBO KNeTO4YHOro cocTasa.

MepmMnutnabl — napasuThl
HacekoMbIX U OpYyrux
YIE€HUCTOHOIUX.

© M.G. Sergeev, 2011



Tun Kpyrnble 4epsn — Nemathelminthes

Strongyloides stercoralis —
Yrpuua KuweyHas

© M.G. Sergeev, 2011



Stage Infective filariform larvae
A " lntecave penetrate the intact skin

A= Diagnostic Stage nttiating the infection.

<

OTM filariform larvae enter
the circutatory system, are

transpornted to the lungs, and

penetrate the alveolar

3, spaces. They are carmied to

] the trachea and pharynx,

o Y swallowed, and reach the
eThe rabditiform small intestine where they
larvae develop become adults
into infective ' 75 7 -
filarform, g o i e
e L ) Adult female
; | worm in the

nlesting,

Rabditiform !
larvae hatch from Rabdrufqrm Igrvae
embryonated eggs. in large intestine,
become flarform
favae, penetrate
intestinal mucosa of
perianal skin, and
&03 follow the normal
L&
Eggs are produced
fertidzed
?:m worms. x Eggs deposited in intestinal mucesa,
A hatch, and migrate to lumen.
Rabditiform larvae
in the intestine are
excreted in stool,
e Development
lnto ﬁee'm'” IA'I’-HI’AL HIEm- PESPLE"
adult worms. hitp fwww.dpd cdc.govidpdx

© M.G. Sergeev, 2011



Tun Kpyrnele 4epsn — Nemathelminthes

Filariform larva D'O 7 ; 7“ I“'.‘/ J-IH

penetrates skin

f X ¢ L
Wil /S S e
SAFER-HEALTHIER: PEOPFLE"

http:/iwvew.dpd.cde.gov/dpdx

Filariform larva

2]
Rhabditiform larva > /

hatches Adults in small intestine
KpnBOronoBku:
Necator americanu
HekaTop
Ancylostoma A\ = Infective Stage
duodenale — A\ = Diagnostic Stage
KPUBOronoBKa

(M3 Miller, Harley, 1996)
'D'BeHa'u'U'aTmnepCTHaH © M.G. Sergeev, 2011



Humans are incidental hosts,
Passage of larvae in humans
has never been documented,
and humans do not transmit
either A. cantonensis

or A. costarncensis &\

Angiostrongylus
cantonensis
(AHMMOCTPOHIUNMES
=» 503NHOPUNLHbIN
MEHWHINT) N/
TPOMUKN

pasHbie NyTn
NPOHUKHOBEHMUS B
yerioBeka

Humans become infected through
food containing third-stage
(infective) larvae. Food tems may
include uncooked snails or slugs,
vegelables contaminated with
snails, slugs, or mollusk secretions
(slime), or infected paratenic hosts
(i.e., crabs, freshwater shrimp).

A

A Causes eosinophilic meningitis, a

meningoencephalitis characlerized by
eosinophils in the caerebrospinal fluid
(CSF). Common in parts of Southeast
Asia and Pacific islands, Africa and
the Caribbean.

A Causes eosinophilic enteritis, an

eosinophilic inflammation of the
mesenteric arterioles of the
ileocecal region of the
gastrointestinal tract that mimics
appendicitis. Common in parts of
Central and South America

A\ Eags hatch in the
lungs, and first-stage
larvae are passed in
rodent feces
(A. cantonensis).

Eggs hateh in
&the ileum and

!arvao are passed
in the fecas
(A. costanicensis)

Third-stage larvae
are ingested by rats.

=
—

First-stage larvae
infect snails and
slugs

Slugs and snails are intermediate
hosts, and after 2 molts, the larvae
reach the infective (third) stage,

http:/fveww.dpd.cdc.gov/dpdx

© M.G. Sergeev, 2011



Tun Kpyrnele 4epsn — Nemathelminthes
ﬂg’ﬁ’ﬁﬁ-“?mOOO MJTH

= Diagnostic Sta

YyerioBekK

<“|[+ TOKCakapo3
\J oxocara)

Unfertilized egg
will not undergo
biclogical development.

Fertilized egg A

Ascaris Iumbri--nu T —————
ACKapMﬂa qenQBﬁK‘adpdodcgowapdx - . Sergeev 2011



Pon Anisakis u
ero copognyu

. . o
Humans become

incidental hosts nl s a 1 aS 1 S
through eatin

infectged W Ogr {Anisakis simplex , Pseudoterranova decipiens)

undercooked
seafood.

A= Infective Stage
A= Diagnostic Stage

Diagnosis of anisakiasis can be made
by gastroscopic examination during
which the 2 cm larvae can be removed.

A

When fish or squid containing L3 larvae are ingested

by marine mammals, the larvae molt twice and

develop into adult worms. Adult worms produce

eggs that are shed by marine mammals. o

ﬁ Marine mammals excrete
unembryonated eggs.

[y

e Fish and squid maintain A
L3 larvae that are infective to
humans and marine mammals. @

in water and L2 larvae form

@ Eggs become embryonated
in the eggs.

After the L2 larvae hatch
from eggs, they become
free-swimming.

= Free-swimming larvae are

Infected crustaceans are eaten ingested by crustaceans and
by fish and squid. Upon the host's they mature into L3 larvae.
death, larvae migrate to the muscle

tissues, and through predation, the

larvae are transferred from fish to fish.

& V. I. OCIYTOTV, 2V 11



Tun Kpyrnele 4epsn — Nemathelminthes

HutyaTku, unu
dounspuun

Punspunosbl

He meHee 9 Bunagos

[ MaBHbIM 0bpa3om B
TPONMUYECKNX PErMOHAaX

OnedanTtmas (Wuchereria bancrofti)

3apaxeHo go 250 mnH
4yenoBek

(M3 Miller, Harley, 1996)
© M.G. Sergeev, 2011



Filariasis

(Wuchereria bancrofti)

Mosquito Stages

e Migrate to head and
mosquito's proboscis

Microfilariae shed sheaths,
pentrate mosquito's midgut,
and migrate to thoracic muscles

——

A= Infective Stage
A= Diagnostic Stage

Mosquito takes

a blood meal
(L3 larvae enter skin)

Human Stages

e Adults in lymphatics

Adults produce sheathed
microfilariae that migrate
into lymph and blood

o Mosquito takes
channels

a blood meal
(ingests microfilariae)




Tun Kpyrnele 4epsn — Nemathelminthes

= Wuchereria bancrofti — numdartmnyeckmm punspunos
(0o 10 cm)
» JlumpaTtmnyeckas U KpoBeHOCHast CUCTEMBI

» [MepeHocuunkn — komapsbl (00bI4HO Culex ginquefasciatus u
HekoTopble Anopheles)

» Tponnyeckmne pernmoHbl

= Brugia malayi n Brugia timori — numdaTtmnyeckunm
dunsapnos (4o 5 cm)
» JlumpaTtmnyeckas U KpoBeHOCHasT CUCTEMBI

> [MepeHocUMKn — komapsbl (00bIMHO Mansonia)
» Tponuyeckne pernoHbl

© M.G. Sergeev, 2011



Acbpma,ﬁ?@_‘ﬁ“—"?@flganHa A

Tun Kpyrnble 4epsn — Nemathelminthes

Filariasis Onchocerca volvulus

Blackfly Stages oBiBCKﬂV (genus Simulfium) T Human Stages
takes a blood meal = >

(L3 larvae enler bile wound)

ﬁ s ’ '
9 Migrate to head @/

Subcutaneous tissues
and blackfly's proboscis

Adults in subcutaneous nodule

J

o Adults produce unsheathed
microfilariae that typically are
found in skin and in lymphatics

Microfilariae pentrate @/ 2N of connective tissues, but also

blackfly's midgut P /\ {f t) occasionally in peripheral

: &) blood, urine, and sputum.,

and migrate to | ?,

thoracic muscles =
é& \—’ W)
)

LleHTpanbHas u %mHaﬂ

e

L1 larvae

eBIackﬂy takes
a blood meal
{ingests microfilariae)

lagnostic

AmMepuka — 00 30 MIH yenoBek
nepeHocyYnK — Simulium © M.G. Sergeev, 2011



Tun Kpyrnele 4epsn — Nemathelminthes

= Mansonella perstans u gp. (mMmaHcoHennesobl) (4o 8
CM)

» MogkokHas KneTyaTka, Opbi3xelika, okonocepaevHas
cCyMKa 1 T..

» [NepeHocumkmn — mokpeubl poga Culicoides
» Adppuka, KOxxHas AMmepuka

= | oa loa — noaos
» [logKoXHag KneT4yaTka

» [NepeHocunkn — cnenHun poga Chrysops
» 3anagHas n LlenTtpanbHas Adpuka

© M.G. Sergeev, 2011



Mansonella perstans

Midge Stages o Midge (ganus Culcorles)
takes a blood meal
(L3 larvae ester bite wound)
g ﬁ e :
© Miarate to head , =7
and midge's proboscis b ' ]

) i
e Adults in peritoneal cavity
of pleural cavity, less

frequenty in pencardium
L1 arvae __
o Mdge takes ' eMuht produce ursheathed
a blood meal mcrofilanae that reach the
(ngests microfiliiae) bbod SMA

BAFLS - MEALTHILN-PROPLL”™

hip-www.dpd.cde. govidpdx ), 4



= Dirofilaria repens (anpodunspuno3s) (4o 30 cm)
» [logkoXKHag KneT4yaTka v T.0.
> [lepeHoCcUYMKNn — KpoBOCOCYLLME KOMapbl
» B ocHoBHOM EBpona (toxHas yactb), Adppuka

Migrate to head \
and mosquilo’s A

proboscis .
o Mosquito
takes a blood meal
A (L3 larvae enter bite wound)

Mosquito takes
Microfilariae pentrate a blood meal
e mosquito’s midgut {ingests microSlariae)

and migrate 1o

Malpighian tubules. \

A- Infective Stage

A= Diagnostic Stage QA Adults produce microfilariae

Adults in subcutaneous  that typically are found in
tissue. peripheral blood.




