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Protozoa classification

Protozoa

[ Amebaeg [ Flagella } [ Ciliates } [ Sporoza }
Entamoeba Histolytica Glardia Lamblia Cryptosporidium Parvum
Trichomonas Vaginalis Plasmodium Species
Leishmania Species Toxoplasma Gondii

Tyrpanosoma Species

Protozroa Disease
Location

[ Intestines } [ Urogenital } I Tissue and Blood L
Entamoeba Histolytica — Bloody Diarrhea Trichomonas Vaginalis MNaegleria Fowleri
Balantidium Coli — Bloody Diarrhea Leishmania Species
Giardia Lamblia — Watery Diarrhea Trypanosoma Species
Cyrptosporidum Parvum — Watery Diarrhea Plasmodium Species

Toxoplpasma Gondii



Helminths

Nematodes



Classification

Parasitology

I 1 1
Protozoology Helminthology Entomology
(Protozoa) (Helminths) (Arthropodes)

Platyhelminthes (flat
worms)

Nematheminthes (round

worms)

Trematodes

—| Cestodes

Nematodes




Helminths (worms)
|

Flat worms Cylindrical worms
Platyhelminthes Nemathelminthes
] ]
One piece Segmented Nematoda
Trematoda Cestoda Tape

Flukes worms

Intestinal, Blood & tissue

In different
areas

intestine & Tissue




Classification

[ Hehxiinths j

I I

( Nematodes ] [ Cestodes ] Trematodes

| |
| | I |

Humans are Humans are not [Hermaphrodites] [Schistosomesj
intermediate host intermediate host |

Taenia solium Taenia saginata Schistosoma

Echinococcus Diphyllobothrivm
Hymenolepis

Paragonimus
Clonorchis
Fasciola
Fasciolopsis

| l

Intestinal Humans are Humans are
migration nondefinitive definitive
host host
, Ascaris | |
Enterobius Ancylostoma ,
Trichuris Neiator Toxocara Wauchereria
Trichostrongylus Strongyloides Trichinella Brugia
Capillaria - Ancylostoma Onchocera
Angiostrongylus Loa

Gnathostoma Dracunculis




Life cycle

Mode of Infection

Pathogenicity

Adaptation of Nematodes (within habitat)



Helminths (Roundworms-Intestinal Nematodes)-Ascaris Lumbricoides

Adult male
CAUSATIVE AGENT Prominent incurved tail

— Ascaris lumbricoides (called giant roundworm).

— Ascariasis occurs worldwide, mostly in tropical and subtropic

TRANSMISSION & POSSIBLE SOURCES OF INFECTION Average size: length s seldom up 10 30 cm
Adult female

SYMPTOMS

DIAGNOSIS Average size: 22-35 cm long

Copyngrt © 2093 1097 by Seunders. wn srpret of Enever e

TREATMENT, PREVENTION & CONTROL

g -
o LECTURE NOTEON TROPICAL MEDICINE |7



Lifecycle of Ascaris Lumbricoides

A= Infactive Stage /Trachea\

&l Diagnostic Stage Lungs Pharynx

Bloodstream

/ HUMAN BODY
The larva is Adults inside
released in

- g the small intestine
the intestine

\o'
Is ingested

Eggs in feces
Embryonated egg with (diagnostic stage)
second state larva

(infective stage) Non-fertile

Fertile with
one cell

EXTERNAL
ENVIRONMENT

Fertilized eggﬁ Unferilized egg

will net undergo A Ascaris lumbricoides Life Cycle, Nematode (Roundworm)
bicdogical developmant.

{11] -
WAFEN HEALTHICH  PEQPFLE™




Helminths (Roundworms-Intestinal Nematodes)-Trichuris Trichiura

CAUSATIVE AGENT

—whipworm, is a very common in tropical Asia and, to a lesser (1=
degree, in Africa and South America.

TRANSMISSION & POSSIBLE SOURCES OF INFECTION

SYMPTOMS

Female (Trichuris tri and egq.

DIAGNOSIS Figure 5: Trichuris trichiura.

TREATMENT, PREVENTION & CONTROL

Trichuris trichiura



Lifecycle of Trichuris Trichiura

o Embryonated eggs are ingested.

© ~dvanced y *

A = 1nfective Stage
A\ = Diagnostic Stage

Q) urembryonated eggs
passed in faces.

After penetrating

it incubates
/ in the mucus \ Q
Larva
incubated in

the intestine

% Adults in the
= cecum
/ HUMAN BODY A d
@ Embryonary egg Eggs in feces %

(infective stage) (diagnostic stage)

EXTERNAL
ENVIRONMENT

\/Q

Trichuris trichiura Life Cycle, Nematode (Whipworm)

Mucous plug

Unsegmented ovum (bile stained)

Inner shell (non-bile stained) | Bilayer
Outer shell (bile stained) Egg shell

Fig. 8.3 : Egg of Trichuris trichiura




Helminths (Roundworms-intestinal Nematodes)-Enterobius Vermicularis

Enterobius vermicularis — Pinworm

4

CAUSATIVE AGENT
—Pinworm infection is primarily a pediatric condition

TRANSMISSION & POSSIBLE SOURCES OF INFECTION 5

SYMPTOMS

DIAGNOSIS

TREATMENT, PREVENTION & CONTROL

Unembryonated Tadpole stage
50-60}1 X 25}4 ;::::m“'m LR



Lifecycle of Enterobius Vermicularis

A Embryenated eggs
ingested by human

Larvae inside the egas

mature within £ 1o & hours,

A\ = nfective Stage
A= Diagnostic Stage

BAFER-HEALTHIER: FESFLE

Larvae hatch
in small intestine

Adults in lumen
of cecum

e Gra-.-'nd? rmigrates
to perianal region

at night to lay eggs |

Larva incubates
in the intestine

a@
Fertile
\ ¢

female

Adults in the cecum
After penetration it b
grows in mucus
v

moves to perianal

HUMAN BODY . region

Ingested
Egginthe e

Embryonary egg perianal walls

(infective stage) (diagnostic stage)

EXTERNAL
ENVIRONMENT

Enterobius vermicularis Life Cycle, Nematode (Pinworm)

Egg shell (Transparent, non-bile stained)

Larva (Tadpole-like), non-bile stained)

Fig. 8.4 : Egg of Enterobius vermicularis




Helminths (Roundworms-Intestinal Nematodes)-Hookworm

CAUSATIVE AGENT

—bloodsucking roundworm infections include
ancylostomiasis and necatoriasis.

—Habitat in the small intestine of their host, a bird or a
mammal such as a dog, cat, or human.

TRANSMISSION & POSSIBLE SOURCES OF INFECTION

SYMPTOMS

DIAGNOSIS

TREATMENT, PREVENTION & CONTROL

Females:
ADULT O /&,

9-13 mm long with
egg-filled uterus

Male hookworms:
7-11 mm long

Posterior end forms a

~

Hookworm Eggs

Hookworms living in soil




Lifecycle of Hookworm

Filariform larva
penetrates skin

Filariform

BAFER: HEALTHIER « PEGFLE™

Rhabditiform larva
hatches

Pu;luﬁh in small intesting

h= Infective Stage
A\ = Diagnostic Stage

(fv Trachea
)
=

¢ t—— Esophagus

¢
To lungs : Q

3rd molt

Swallowed to small
intestine (4th molt)

Enters
right side
of hearnt X
Adults
in small
Enters blood intestine
and
lymphatic
system

Egg with

larva in
carly stage
of
development

Human /7 passes onto
~ 2 soil with
Penetrates Short Esophagus Soil feée: I

skin of human Small genital

primordium

/

% Rhabditiform

larva hatches in soil
Sheathed filariform larva,
nonfeeding

Pointed tail

Long buccal
cavity




Helminths (Roundworms-intestinal Nematodes)-Strongyloides Stercoralis

RHABDITIFORM STAGE FILARIFORM STAGE

CAUSATIVE AGENT D45 g
—Threadworm. In the UK and Australia,. The parasite has 2 Esophagus

species of the parasitic nematode Strongyloides Rhabditiform

Larvae and Filariform Larvae.

TRANSMISSION & POSSIBLE SOURCES OF INFECTION

SYMPTOMS

DIAGNOSIS

TREATMENT, PREVENTION & CONTROL




Lifecycle of Strongyloides Stercoralis

= Infective S‘HQE Infectinee anfom bovae
ﬂ_ . Gmﬂ'ﬂﬂ thix intact skin
A— Diagnoshc Stage initiating the hﬁ[:h‘.}ﬂ' )

© e habditiiorm
larvag develop
into infactive
filarifcom.




Helminths (Roundworms-Tissue Nematodes)-Dracunculus medinensis

CAUSATIVE AGENT

— Dracunculus medinensis or Guinea worm is a parasite of the dog, horse,
cow, wolf, leopard, monkey, and baboon that also commonly infects man. The
majority of human infections occur in parts of West Africa, East Africa, and

India. The disease is caused by female.

TRANSMISSION & POSSIBLE SOURCES OF INFECTION

Male
Female

SYMPTOMS

Fig. 201. Morphology of Dracunculus medinensis

DIAGNOSIS

TREATMENT, PREVENTION & CONTROL




Lifecycle of Dracunculus medinensis

Human drinks unfiltered

water containing copepods
with L3 larvae.

Larvae inside copepods swallowed

Larvae undergoes two

molts. in the copepod and * - @ o through badly treated water
becomes a L3 Ianrae.o et \ 1\ Larvae freed
Fi Y ] r
om copepods
Copapads Ingest: . 4 in small intestine
Larvae are released when larvae v ' N
copepods die, Larvae penetrate 1

the host's stemach and intestinat
wall. They mature and reproduce,

“ L1 larvae consumed
bya pod.

0 Blister~__I=“Mature in
ruptures - ©  gyubcutaneous
, release
. tissues ./ Penetrate
Female worm begins to emerge larvae b el
from skin one year after infection. l‘ \ :‘mum
J
e N \
Ferilized female worm migrates Mlgrate to W ‘ Y wall
to surface of skin, causes lower
a blister, and discharges larvae. extremities I
e A" Enter subcutaneous  Larvae enter
L1 larvae released into water ﬁ= Infective S tissues abdominal wall

) from the emerging female worm.
™ P . A= Diagnaostic Stage

Dracunculus medinensis Vector :
Cyclops (water flea).

U | el

Dracunculus worm seen exiting
from foot to release larvae




Helminths (Roundworms-Tissue Nematodes)-Wuchereria Bancrofti

cuticular
body sheath

CAUSATIVE AGENT
— a major cause of lymphatic filariasis. It is one of the three parasitic
worms, together with Brugia malayi and B. timori, that infect the

lymphatic system.

— primarily in Central Africa and the Nile delta, South and Central

America, the tropical regions of Asia including southern China, and the R 450
vagina

Pacific islands.

intestine

subcuticular cells
or epidermis

TRANSMISSION & POSSIBLE SOURCES OF INFECTION

interior mass

A B
Fig. 48.1. Wuchereria bancrofti. A—Anterior
SYMPTOMS Male part of female: B—Microfilaria.
&S 5 S ” FeIE ) )
#\) white cells  MICroscope viewy» |
DIAGNOSIS W tocels e vg »s

TREATMENT, PREVENTION & CONTROL P .' ‘.‘
® 0 o - .«5‘
OR ) v
R P
- 7 “‘ ‘ »
&' i S Q‘PJ
X > Q" A
B o g e
,,‘.\ e:' . iy A G
G S S
b e : ¢

| NEctles Health Sciencas Library, U.Utah



Lifecycle of Wuchereria Bancrofti

Wuchereria bancrofti
Mosquito Stages Mesquito takes Human Stages
o a blood meal human -
(L3 larvae anbed skin Lifespan years
Adult
— ﬁ"f o worms
BMigram to head and o ey Acquired immunity:
mosquile’s proboscis - o MA"WWG L‘ el mmmm;dhghme?My
5 a 1Wh igher Expasare worm foad
a L3 larvae Adults i wmm Immature period 6-12 months Lifespan 6 —24 months
I m i
o 0 C— I‘3 \‘ q N Mf in —
larvae t\) blood
Q=
L1 larvae Adults preduce sheathed
L micredilanae that migrate
ohhsquibo lakes inte lymph and blood ~12 days
a blood meal Larval
(ingessts microfilanae) Mosguito survival
Microfilariae shed sheaths, e development
pentrate mosquito’s midgut, highes MI intake ng‘pmpmoz() of Mf developing into
N . decknes (or, In S0me Species,

and migrate to thoracic muscles msquuo increases; with higher M intake

Ak = Infective Stage @
ﬂ! Diagnostic Stage

BAFEN: HEALTHICH - PEQFLE™

Head space is as
long as it is wide

Wuchereria bancrofti

Huclei are well separated . o
. microfilariae
\\_._-———- yet numerous in body
=

are found in the blood and are

W \ Body of microfilaria sheathed. The sheath typically
has sweeping curves stains pale pink with Giemsa.

Tail tapers to a point
with no nuclei present




Helminths (Roundworms-Tissue Nematodes)-Loa Loa

CAUSATIVE AGENT
—African eye worm, inhabit the lymphatics and subcutaneous tissues of

humans).

— It is transmitted through the repeated bites of deerflies (also known as mango

flies or mangrove flies) of the genus Chrysops.

TRANSMISSION & POSSIBLE SOURCES OF INFECTION

SYMPTOMS

DIAGNOSIS

TREATMENT, PREVENTION & CONTROL

Loa loa microfilaria in peripheral blood smear - Geimsa stain




Lifecycle of Loa Loa

Loa loa
Fly Stages Fly (genus Chiysops) Human Stages ¥ :
O et men Loa loa: Lifecycle
(L3 larvae gnier bile wownd) g ] j 3 a
— ?_\ ~ 2 b/ ,
Migrate to head r o h- /4 L
aand fiy'sproboscis ) - | . a '-:E-: i ,
CA e-ﬁn‘uﬂs in subtutaneous tissue
r o L3 larvae ' )
e
ﬁ L1 larvae 9 Adults produce sheathed
microfilariae that ane
found in spinal fluid, urine,
eFI,- fakes a sputum, peripheral blood
Microfilariaa shed blood meal
sheaths, pantrate {ingests ricrofilarae)
iy's midigut, and
migrate to thoracic

muscles v-...._____:fA':

A& = nfeciive Stage
2\ = Diagnostic Stage

Lﬂa L{:}a Sheath stains The nuceli in the body
microfilariae lightly or not are coarse and crowded
at all

The body has irregular
curves and can take on P

a corkscrow appearance .
PP Huclei extend

to tip of tail




Helminths (Roundworms-Tissue Nematodes)-Onchocerca volvulus

CAUSATIVE AGENT
— Onchocerciasis, or African River Blindness, is a neglected

tropical disease (NTD

TRANSMISSION & POSSIBLE SOURCES OF INFECTION

SYMPTOMS
DIAGNOSIS

TREATMENT, PREVENTION & CONTROL




e L1 larvae

Lifecycle of Onchocerca volvulus

Onchocerca volvulus

Blackfly Stages Human Stages

oalsckﬂ'y (genus Simelium) T—
takes a blood meal —
(L3 lanme anier bile wound)

© nigrate 1o hels . @"
and blackfly's proboscis

Subcutaneous tissues

g 7

.a.ﬂ.durls in subcutaneous nodule

aﬂlackﬂ'y takes
a blood meal
{ingasts mecrolilanaa)

Adults produce unsheathed
microfilariae that typically are
found in skin and in lymphatics
B of connective tissuas, but alao
B cccasionally in peripheral
Hl blood, urine, and sputum

em.crﬂnlarﬁe pentrabe

:l:dmr:i;-famUIh— E .I'i
)

thoracic muscles

h= Infective Stage
,ﬁ; Chagnoste Stage

Blackfly (genus Simulium)
takes a blood meal and L3
Larvae enter bite wound.

Infective Stage

HUMAN STAGE

Migrate to blackfly's
head and proboscis

Human
L3 Larvae Subcutaneous
tissue

subcutaneous
Blackfly (genus Simulium) nodules
takes a blood meal and

ingests microfilariae.

(&) La%

Microfilariae penetrate
blackfly’s midgut and
migrate to thoracic
muscles

- Adults produce unsheathed
microfilariae that typically are
found in skin and lymphatics of
connective tissues, but also
occasionally in peripheral
blood, urine and sputum.
Diagnostic Stage

BLACKFLY STAGE

Based on an a figure created for the CDC.

gonad arm

rectum



