Paragtes

» Organisms which are dependent on other
organisms for survival

» Eukaryotes
» Unicellular- Protozoa
» Mulicellular - Heliminths



» Host- organism that provides nutittion to
parasite
» Definitive host— aduilt stage of parasite is

lodged - undergoes sexual reproduction -
both males and females are present

» Intermediate host- harbours larval stage of
helminths, asexual reproduction of protozoa
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Protozoo

» Classified according to organ of motility
» Pseudopodia- amoehba

» Cilia - ciliates

» Flagella - flagellates

» Sporozoa (non motile)



» Amoeba

7 E histolytica, N. fowleri
» Flagellates

7 Giardia

7 T vaginalis
7 Leishmania

? Plasmodium

| Toxoplasma
» Ciliates

? B.coli



Clossification accodng foste of

INnfection
» Intestine

7 E histolytica

7 G. lamblia
» Genital tract

7 T. vaginalis
» Blood

? Plasmodium

7 L. dlonovani



Entamoetoa Hstolytica




Enfomoetoa Hstolyiica

» Distribution

» Location

» Life cycle

» Diseases caused
» Pathogenesis

» Lab diagnosis

» Treatment



» Worid wide

Distioution




» Distribution

» Location

» Life cycle
>D|seas&soaused

» Lab diagnosis
» Treatment



Location

» Parasite found in large intestine




» Distribution

» Location

» Life cycle
>D|seas&soaused

» Lab diagnosis
» Treatment



Life cyce

» Entire life cycle completed in one host -
humans



Morphologicd fomns

» Cysts
Round, 10-15 microns
4-6 microns nucleus
Highly refractile cyst wal
Four or more nuclei




Trophozoites

» 18-40 microns

» Cytoplasm - outer ectoplasm, inner
endoplasm
» Nucleus - 4-6 microns

» Ingested red blood cells




OPFLE "

hitp: fwew.dpd cdc.govidpdx

A = 1nfective Stage
A“ Diagnosatic Stage
Cysts and tophozoiles
= Noninvasive Colonization ~ Passed in feces
= [ntestinal Disease

= Extraintestinal Disease

©




» Distribution

» Location

» Life cycle
>D|seas&soaused

» Lab diagnosis
» Treatment



burrow nto



» Extra intestinal manifestations
7 Infection of lungs/brain




» Distribution

» Location

» Life cycle
>D|seas&soaused

» Lab diagnosis
» Treatment



Lab diognoss

» Dysentry
| Examine freshly passed stooils or uicer
scrapings for trophozoite forms
| lodine mount for cysts

» Amoehic hepatitis



» Serological tests
| ELISA
| IHA



» Distribution

» Location

» Life cycle
>D|seas&soaused

» Lab diagnosis
» Treatment



Treamment

» Metronidazole



Giardia Lambia




» Distribution

» Location

» Life cycle
>D|seas&soaused

» Lab diagnosis
» Treatment



» Worid wide

Distioution




» Distribution

» Location

» Life cycle
>D|seas&soaused

» Lab diagnosis
» Treatment



Location

T S
» Small intestine- duodenum and upper part
of jejunum




» Distribution

» Location

» Life cycle
>D|seas&soaused

» Lab diagnosis
» Treatment



Life cyce

» Entire life cycle is completed in one host -
humans
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» Distribution

» Location

» Life cycle
>D|seas&soaused

» Lab diagnosis
» Treatment



DIseases caused

» steatormhoea - excessive fat in stools



» Distribution

» Location

» Life cycle
>D|seas&soaused

» Lab diagnosis
» Treatment



Pathogeness

» Steatormhoea is due to malabsorption of fat
» Disease Is nhever invasive - ho dysentry



» Distribution

» Location

» Life cycle
>D|seas&soaused

» Lab diagnosis
» Treatment



Lab diognoss

» Demonstration of cysts and trophozoites in
stool



» Distribution

» Location

» Life cycle
>D|seas&soaused

» Lab diagnosis
» Treatment



Treamment

» Metronidazole



Tichomonaos Vaginais




» Distribution

» Location

» Life cycle
>D|seas&soaused

» Lab diagnosis
» Treatment



» Worid wide

Distioution




» Distribution

» Location

» Life cycle
>D|seas&soaused

» Lab diagnosis
» Treatment



Location

» Female genital tract



» Distribution

» Location

» Life cycle
>D|seas&soaused

» Lab diagnosis
» Treatment



Life cyce

» Human beings are the only host



Maorphologcal foms

> only Undulating

Axostyle rreernbrane

> Single’

» 38068

> ﬂf;:'! = - Flagella

>° RS

080

nucleus

>



Trichomoniasis

(Trichomonas vaginalis)

A= Infective Stage
A= Diagnostic Stage

Trichomonas vaginalis

o Trophozoite in e Multiplies by longitudinal

vaginal and prostatic binary fission
secretions and urine

Trophozoite in
vagina or orifice
of urethra




» Distribution

» Location

» Life cycle
>D|seas&soaused

» Lab diagnosis
» Treatment



DIseases caused

» Trichomoniasis in females whichis a
sexually transmitted disease - presents as
uTl

» In males - urethntis



» Distribution

» Location

» Life cycle
>D|seas&soaused

» Lab diagnosis
» Treatment



Lab diognoss

» Demonstrate organism in vaginal discharge
from females and urethral discharge from
males

» Saline preparation shows characteristic
corkscrew motility

Please see the ink https/imwwwyoutube.comwatch?v=9B1PFJXuJUs for motility



https://www.youtube.com/watch?v=9B1PFJXuJUs

» Distribution

» Location

» Life cycle
>D|seas&soaused

» Lab diagnosis
» Treatment



Treamment

» Metronidazole to both parthers



HAEMOHFAGELLATES

Leishmania
Plasmodia




Leshmania Donovani




» Distribution

» Location

» Life cycle
>D|seas&soaused

» Lab diagnosis
» Treatment



Bl SSG-UR Spread -
[ ] SSG-UR Early Phase




» Distribution

» Location

» Life cycle
>D|seas&soaused

» Lab diagnosis
» Treatment






» Distribution

» Location

» Life cycle
>D|seas&soaused

» Lab diagnosis
» Treatment



Life cyce

» Two hosts
| Humans — definitive host (sexual reproduction)
| Sandfly - intermediate host (asexual
reproduction)



Morphologic fomns

» Promastigote stage -
7] Smm m‘a Fibril Flagollum
7 Nucleus in centre Basal granule
’ One kinetoplast at anterior end Kinetoplast
7 Flagella at anterior end Cytoplasm
» Amastgote stage - ke
| Seen in humans
" Egg shaped
’l Nucleus at centre
h i Leishmania donovani
7 Kinetoplast at nght angle A. Leishmaina form,

B. Leptomonad form



Sandfly Stages Human Stages

@) sendfly takes a blood meal

(injacts promastigole Siaqe Prmast-gnt&s ane

phagmytlzed by

into the skin) /
Divide in midgut and ,—ﬂ %d J macrophages

migrate to proboscis

Fromastligotes transform
nfo amastigotes inside
macrophages A

Amastigotes transform into
o promastigote stage in midgut

Amastigotes multiply in celis
{including macrophages) of

—1 = | h vanous tissues ﬂ
9 Ingesth:-n of |*@'
parasitized cell @ |
@) sandny takes a biood meal

{ingests macrophages infected
wikh amastipobes)

ﬁ= Infective Stage

ﬂ: [}iﬂﬂﬁﬂlﬁ-ﬁt ElEI'QE A u:n-u.-rl nm- -
hitp;/Awww dpd cde govidpdx



» Distribution

» Location

» Life cycle
>D|seas&soaused

» Lab diagnosis
» Treatment



Diseaises caused

» Kala Azar ak/a Visceral Leishmaniasis




» Misdiagnosed as malana



» Distribution

» Location

» Life cycle
>D|seas&soaused

» Lab diagnosis
» Treatment



Pathogeness

» Affects mmune system
» Complications due to oppurtumistic
infections



» Distribution

» Location

» Life cycle
>D|seas&soaused

» Lab diagnosis
» Treatment



Lab diognoss

» Direct
| Demonstration of LD body in bone marmow
smears

| Culture in NNN medium

» Indirect
| Indirect Haemaggiutination test
1 ELISA






» Distribution

» Location

» Life cycle
>D|seas&soaused

» Lab diagnosis
» Treatment



Treamment



SPOROLOA
Plasmodium



Malona

» Sporozoite — no special organs of locomotion

» Malair = Bad air

» Plasmodium discovered by Sir Ronald Ross in
Secunderabad, AP

» Four species

? P vivax

’ P. falciparum
’ P. ovale

. P. malanae



» Distribution

» Location

» Life cycle
>D|seas&soaused

» Lab diagnosis
» Treatment



Bl Arcas where malaria

transmission occurs
7 Areas with limited risk
! No malaria




» Distribution

» Location

» Life cycle
>D|seas&soaused

» Lab diagnosis
» Treatment



Location

» Liver cells
» Red Blood cells



Life cyce
> Definitive host— Female anopheles

» Intermediate host- Humans
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In mosquitoes
Sporozoites

Cyorie X

In humans



Malaria

(Plasmodium spp.)

Mosquito Stages

Ruptured
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Maorphologcal foms

» Pre erythrocytic schizogony — sporozoites

» Erythrocytic schizogony - trophozoite,
schizont and merozoite

» Gametogony- gamets (micro and macro)
» Mosquito- ookinete, oocyst, sporozoite






RiNg fomns (frophozoites)







Ring Stage

Trophozoite

Schizont

Segmenter

Gametocytes

malariae

falciparum




» Distribution

» Location

» Life cycle
>D|seas&soaused

» Lab diagnosis
» Treatment



Disease coused

» Malana
» Fever with chills - co incides with release of
parasites in blood

| Algid malaria- liver failure
| septicemia



» Distribution

» Location

» Life cycle
>D|seas&soaused

» Lab diagnosis
» Treatment



Pathogeness

» Due to release of parasites in blood -
cytokines are released which cause fever
and chills

» Hemolytic anemia



» Distribution

» Location

» Life cycle
>D|seas&soaused

» Lab diagnosis
» Treatment



Lab diognoss

» Examine blood smears for nng
forms/schizonts
» Anftigen detection tests




» Distribution

» Location

» Life cycle
>D|seas&soaused

» Lab diagnosis
» Treatment









Helmintihs
» Commonly called- ‘wvorms’

» Three groups
| Nematodes— unsegmented body

| Cestodes — segmented body - tape like
| Trematodes - leaf like- flukes



Fig. 23.1: Adult worms of cestode, trematode and nemalode







Round wom
(Ascars Lumiboricoides)
» Distribution
» Location
» Life cycle
» Diseases caused
» Pathogenesis
» Lab diagnosis
» Treatment



» Worid wide

Distioution




» Distribution

» Location

» Life cycle
>D|seas&soaused

» Lab diagnosis
» Treatment



Location

» Small ntestine (jejunum)



» Distribution

» Location

» Life cycle
>D|seas&soaused

» Lab diagnosis
» Treatment



Life cyce

» Humans are the only hosts






Morphologicd fomns

> Eggs
7 Bile stained

7 Fertilisedunfertilised
3] Smgleu'lsegmentedovunwlhclea'




A: Infective Stage
A= Diagnostic Stage

Fertilized




» Distribution

» Location

» Life cycle
>D|seas&soaused

» Lab diagnosis
» Treatment






» Distribution

» Location

» Life cycle
>D|seas&soaused

» Lab diagnosis
» Treatment



Lab diognoss

» Stool examination
€ggs



» Distribution

» Location

» Life cycle
>D|seas&soaused

» Lab diagnosis
» Treatment



Treamment

» Albendazole
» Mebendazole



Hookwom
(Ancylostoma Duodendle /
Necaior Americonus)




» Distribution

» Location

» Life cycle
>D|seas&soaused

» Lab diagnosis
» Treatment



Dstioution

» World wide
» Tropical and subtropical countries



» Distribution

» Location

» Life cycle
>D|seas&soaused

» Lab diagnosis
» Treatment



Location

» Small intestine, mainly jejunum



» Distribution

» Location

» Life cycle
>D|seas&soaused

» Lab diagnosis
» Treatment



Life cyce

» Only one host- humans



Filariform larva
penetrates skin

BAFER  HEALTHIER - PEGFLE"™

Filariform http:/ferew. dpd.cdc. gow/dpdx

¥ Rhabuitiform larva

hatches " Adults in small intestine

h= Infectve Stage
2\ = Diagnostic Stage







Female

Peter Darben




» Distribution

» Location

» Life cycle
>D|seas&soaused

» Lab diagnosis
» Treatment



Diseaises caused

» Iron deficiency anemia due to chronic blood

we




» ltch at the site of entry into the skin
» Cutaneous larva migrans

_Image 10766 — U

L »

ploaded_Bg; Len Sperling. M.D.. Dermatology.

A 7 R o ’\0.-_. -

Ml P ize ™™



» Distribution

» Location

» Life cycle
>D|seas&soaused

» Lab diagnosis
» Treatment



Lab diognoss

» Stool - look for eggs

» Indirect -
7 Iron deficiency anemia on PS
7 Stool—- occuit blood
? Eosinophilia



» Distribution

» Location

» Life cycle
>D|seas&soaused

» Lab diagnosis
» Treatment



Treamment

» Albendazole
» Mebendazole



Threadwom/ Pin wom
Enterobius Vemicuiars)




» Distribution

» Location

» Life cycle
>D|seas&soaused

» Lab diagnosis
» Treatment



» Worid wide

Distioution




» Distribution

» Location

» Life cycle
>D|seas&soaused

» Lab diagnosis
» Treatment



Descending

Rectum




» Distribution

» Location

» Life cycle
>D|seas&soaused

» Lab diagnosis
» Treatment



Life cyce

» Humans are the only host



ﬁ. Embryonated eggs
ingested by human

hitp-ihwww dpd. cde govidpdx

Lansae hatch
in small infestine

Adults in lumen

Larvae inside the eggs
of cecdim

rratune within 4 90 & hours,

A\ = Infective Stage

9 ll?.-ra-.-':v::|'5E agrates
‘!L= Diagnostic Stage

to perianal region
at night to lay eggs







Enterobius vermicuiars
Femaie Male

Peter Darben



» Distribution

» Location

» Life cycle
>D|seas&soaused

» Lab diagnosis
» Treatment
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» Distribution

» Location

» Life cycle
>D|seas&soaused

» Lab diagnosis
» Treatment



Lab diognoss

» NIH swab (National nstitute of health) for
demonstrating eggs
» Demonstration of adult worms in stool




» Distribution

» Location

» Life cycle
>D|seas&soaused

» Lab diagnosis
» Treatment



Treamment

» Albendazole
» Mebendazole



HLARIASIS
(W. bancrofti, B. malayi)




» Distribution

» Location

» Life cycle
>D|seas&soaused

» Lab diagnosis
» Treatment



Dstioution

» Worid wide- including India




» Distribution

» Location

» Life cycle
>D|seas&soaused

» Lab diagnosis
» Treatment



Thymus

¢ IR 7S _Lymphatic system
Bone marrow Wi R }LT‘/

24
A




» Distribution

» Location

» Life cycle
>D|seas&soaused

» Lab diagnosis
» Treatment






a Mosquito takes

a blood meal
Mosquito Stages (L3 larvae enter skin) Human Stages

0 Migrate to head 4‘(

and mosquito's proboscis A

e Adults in lymphatics

L1 larvae

9 Adults produce sheathed
microfilariae that reach
the blood stream

a blood meal

Microfilariae shed sheaths, (ingests microfiariae)

pentrate mosquito's midgut,

and migrate to thoracic muscles 4((

A= Infective Stage
A\ = Diagnostic Stage |

This lllustration depicts the life cycle of Brugia malayi. one of the parasitic worms that cause the tropical disease lymphatic filanasis
Credit: CDC




Morphologicd fomns

» Adult worm
Female- 10 cm
Male - shorter
B Layeggscaﬂalmgembryo(mlcroﬁlana)




» Microfilana

7 290 microns




» Distribution

» Location

» Life cycle
>D|seas&soaused

» Lab diagnosis
» Treatment



Hephantioss

» Adult worm causes blockage of lymphatic

m “’" I( \,.::_\,I‘_";\:" \*’; ' ; T'\ ‘
{8y a0V = CH
= T




» Distribution

» Location

» Life cycle
>D|seas&soaused

» Lab diagnosis
» Treatment



Lab diognoss

» Microfilaria demonstration
7 Parasites seen in blood between10 pmand 2
am

7 Go incides withfeeding time of mosquitoes



» Adult worm demonstration
Lymphnode biopsy



» Distribution

» Location

» Life cycle
>D|seas&soaused

» Lab diagnosis
» Treatment



Treamment

» DEC (Diethyicarbamazine) helps treat
filanasis

» But elephantiasis once developed cannot be
cured



Cestodes

Taenia Saginata
Taenia Solium
E. Granulosus



Taenia Sagnata/Taenia solum
(loeef tapewomy/pork fope

>
» Life cycle

» Diseases caused
» Pathogenesis

» Lab diagnosis

» Treatment



Dstioution

» Saginata
» World wide in beef eating population
| INot seen in India in regions where beef is not
eaten

» Solium
| World wide in pork eating population



» Distribution

» Location

» Life cycle
>D|seas&soaused

» Lab diagnosis
» Treatment



Location

» Small intestine



» Distribution

» Location

» Life cycle
>D|seas&soaused

» Lab diagnosis
» Treatment



Life cyce

» Saginata
| Definitive host- humans
| Intermediate host- cows and buffalos

» Solium
| Definiive host- humans
| iIntermediate hosts - pigs



Rostellum

doghreedinfo.com



Maorphologcal foms

» Adult worm- solium
Similar except for additional rostellum/




» Eggs (same for both)
Spherical and hile stained




ﬂﬂnmapnams develop g
inta cysticarci in muscle 1

‘1'@ () Humans infected by ingesting
Oncospheres halch, = = raw or undercooked infected meal

panatrate intestinal
wiall, and circulate

T. sagmata T sobum
e 1

Scolex attaches o intestine

Cattle (T, saginata) and pigs (T, solium) el ot - b,
become infected by ingesting vegetation { -;*;: c i
contaminated by eggs or gravid proglottids )

T saginata T soliurm

h= Infective Stage
ﬁ= Diagnostic Stage

Eggs or gravid proglottids in fecas :- . « HEA L'I'Il:l'l.-ﬂ-! "
and passad into environmeant hitp-itwww.dpd .cdc.govidpdx




» Distribution

» Location

» Life cycle
>D|seas&soaused

» Lab diagnosis
» Treatment



DIseases caused

» Disease is asymptomatic and remains
undiagnosed

» Problem is that humans may actas
occasional intermediate hosts in case of T.
solum
7 Galled cysticercosis
7 Patients present with seizures/convulsions






» Distribution

» Location

» Life cycle
>D|seas&soaused

» Lab diagnosis
» Treatment



Lab diognoss

» Not really possible!!

» Unless there is cysticercosis
? CT SCAN
" Biopsy



» Distribution

» Location

» Life cycle
>D|seas&soaused

» Lab diagnosis
» Treatment



Treamment



Echinococcus Granulosus
(Dog tape wom)




» Distribution

» Location

» Life cycle
>D|seas&soaused

» Lab diagnosis
» Treatment



Dstioution

» World wide
» Where sheep and cattie are bred

» There must be a close association between
humans, sheep and dogs



» Distribution

» Location

» Life cycle
>D|seas&soaused

» Lab diagnosis
» Treatment



Location

» Liver

> Lungs
» Wherever embryos settle



» Distribution

» Location

» Life cycle
>D|seas&soaused

» Lab diagnosis
» Treatment



Life cyce

» Dog is definitive host
» Sheep are intermediate hosts
» Humans are accidental mtermediate hosts



Maorphologcal foms

» Adult worm
7 Inside definiive hosts
7 Has head, neck and stobila

? Has 4 segments
7 Head has suckers (rostellum)




> Eggs
Indistinguishable from T. saginata/solium




Fibrous capsule (host origin)  Fibrous capsule (parasite origin

Daughter cyst

protoscoles

Hudatid cuyst



el [p]eE e

: % " 0 A l"l- A'I'ql l- |..:. |--
" Scolax attaches hittp: v, dipd. coc govidpdx
! L-r-..:_.:'-'-':-'f'_-l-‘l‘n

Definitive Host
idogs & olher canidae)

Intermediate Host | E
(sheep, goats, Swine, elc.) mﬂfﬁlﬁ n :;-gga

« "4

T A\ = nfective Stage
u Oncosphere hatches; ﬁ.- Diagnostic Stage

Hydatid cyst in liver, lungs, etc. panelrates intastinal wall



» Distribution

» Location

» Life cycle
>D|seas&soaused

» Lab diagnosis
» Treatment



DIseases caused

» Hydatid cyst can remain undetected for
many years

» It causes symptoms depending on the
organ in which it has formed

» Rupture of cyst can cause anaphylactic
shock




» Distribution

» Location

» Life cycle
>D|seas&soaused

» Lab diagnosis
» Treatment



Lab diognoss

» Casonr’s test

» Eosinophilia

» Serological tests

» Examination of cyst fiuid
» CT scan, USG, X ray



» Distribution

» Location

» Life cycle
>D|seas&soaused

» Lab diagnosis
» Treatment



Treamment

» Surgical removal without rupture



TREMATODES

» Least commonly reported in India

» Refer to examples at the starting of this
lecture

» Detailed discussion is beyond the scope of
this lecture




