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What are the characteristics of protozoa
and rickettsia”?

What are the common diseases caused
by protozoa and rickettsia?

What are malaria, amoebic dysentery and

epidemic typhus symptoms?

What are the characteristics of
helminths?

What are the common diseases caused
by helminths?
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Protozoa

e Protozoa are one-celled tiny animals found
in most habitats and contaminated water
supplies.

e Like all cells, they are bounded by a thin cell
membrane.

e Most protozoa have a i
tough outer membrane ¥
called a pellicle, which ~, ==
maintains their form.
e Despite their small size protozoans carry on
all the metabolic functions of animals.




Protozoa
e [nfections range from asymptomatic to life
threatening.
e The infection range depend
on several factors:

Flagellum

Second Flagellum

® The species
e The strain of the parasite J L s
® T ’]e rESiStance Of the hOSt Chloroplasts< . Nucleorus

e Protozoa cause various
diseases such as malaria,
trichomoniasis and amoebic
dysentery.
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Protozoa
e Protozoa cause:
e Malaria, a mosquito-borne infectious
disease caused by parasitic protozoans.

Symptoms of

Malaria Transmission Cycle Malarla
Plasmodium Central ey 5‘.£( 2\ Skin
\v sporozoites - Headache \‘L )’ _ Chills
151 Systemic - Sweating

Vector - Fever
Initial Next Muscular
human human . Ty
host host - Fatlgue gz
- Pain ' :

Respiratory
- Dry cough

0\

'ﬁ

Spleen
- Enlarge-

k""

.I;J:crtlon fi::tor Bac_k ment
. Blood - Pain

infection (8 Stomach
@ 7 - Nausea
In utero : " \ - Vomltlng

transmission




King Saud University

Protozoa

e Trichomoniasis, a sexually transmitted
disease, caused by a single-celled
Trichomonas vaginalis.

e |t affects nearly 3.7 million in the US.

Trichomoniasis
(Trichomonas vaginalis)

Signs and symptoms

« Women
» Frothy, yellowish discharge that has a foul odor
« Vaginal irritation and itching
» Urinary frequency/burning: infection in urethra
» Chronic infection: bladder and anal involvement

* Men

» Usually no symptoms; a mild discharge or slight burnmg
after urination or ejaculation s




Protozoa

e Amoebic dysentery, a type of dysentery
(bloody diarrhea) caused prlmarlly by
the amoeba Entamoeba &
histolytica.

e Amoebic dysentery is
transmitted through
contaminated food and
water.

e |t spread by forming
infective cysts which can

be found in stools. s S s

[of] = Extra-Intestinal Disease




Protozoa

e The common symptoms of amoebic
dysentery:

e These symptoms can also be caused by or
result in other diseases.

e Violent diarrhea.
e Blood in the foul-smelling stools.

e Frequent flatulence (gas and abdominal
bloating).

e Dehydration and slight weight loss.
e Moderate anemia, fever and fatigue.




Rickettsiae

e Parasites must live inside cells of other
living organisms.

e One type of bacteria.

e Diseases caused by these microbes are
transmitted to humans by the animal
parasite inhabits (e.qg. fleas, lice, and ticks).




Rickettsiae

e Humans bitten by infected insects may
contract diseases such as rocky mountain
spotted fever.

e |t is the most lethal and
most frequently reported
rickettsial illness in USA.

e Spotted fever can be E
very difficult to diagnose

72 NN o

in its early stages. — A
e The disease is caused by Rickettsia rickettsii.



Rickettsiae

e |nitial signs and symptoms of the rocky
mountain spotted fever disease include:

e Sudden onset of fever
e Headache
e Muscle pain, followed by development

= Rocky Mountain
spotted fever
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Rickettsiae
e Lyme disease
e Nymphal and adult deer ticks can be
carriers of Lyme disease.
e Nymphs are about the
size of a poppy seed.

T,

e disease

* Adult male | Adult female

L
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Rickettsiae

Blacklegged Tick (Ixodes scapularis)

adult adult
; female é

Rl nymph \ \\
% =

Female Blacklegged Tick (Ixodes scapularis)
Size comparison once feeding

UNFED 36 HOURS 48 HOURS 72 HOURS 96 HOURS 168 HOURS
(0 HOURS) (1.5 DAYS) (2 DAYS) (3 DAYS) (4 DAYS) (7 DAYS)



Rickettsiae

e Some people may experience flu-like
symptoms in the early stages, such as:

e A large, red, expanding rash

e Tiredness
e Muscle pain
e Joint pain
e Headache

e Fever or chills
e Neck stiffness
e Hearing loss

% LYME DISEA@E%

Flu-Like Symptoms

- Headache

— Hearing Loss

- Fatigue

- Fever

- Chills

- Sore Throat

- Muscle Aches

Faralysis of Face

Heart Comahcatlon@
d or Slow Heart Rate
Chest Fain

Syncope, Palpitations,
Dyspnea

—— Hot, Swollen,
Painful Joints

Insomnia

Paychological
Complications —
(Long Term)

Rash at the Site
of the Tick Bite -
[tching

- Depression
- Dementia




Rickettsiae

e Typhus

e Typhus is a diseases caused
by an obligate parasitic
bacterium called Rickettsia.

e Such bacteria cannot survive
for long outside living cells.

e Typhus should not be
confused with typhoid fever.

e Typhoid caused by different species of
bacteria.



Rickettsiae
e Epidemic Typhus Symptoms
e Chills N e
e Rashes .

e Joint pain _i
e High fever (40 °C)
e Low blood pressure

e Back pain and bad cough
e Photophobia (sensitivity to light)
e Severe headaches and muscle pain



Rickettsiae
e Murine Typhus Symptoms

e Abdominal pain

e Backache % 4-——-»%% ]@

e Dull red rash /4 e \;
-

|
|
e Headaches '
] ] (AW i@ Adults %%_’
e joInt pain :
E ‘, (1 Infec‘ted Hﬁman

° Nausea 9\ i (Dead end of
.. s *_2__ * transmission)

e \Jomiting e —— e

e High fever (41 °C)

e Hacking and dry cough
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Rickettsiae

An infected adult

Adults take another fer .
© blood meal and mate. N male tick lays eggs

e Eggs hatch and
six-legged larvae
develop.

Adult female
(size: 3 mm)

Nymph takes blood

meal from human, infecting
him or her, and then develops
into adulit.

e Six-legged larva takes
blood meal from small
mammal, infecting it, and
then develops into nymph.

Copyright € 2004 Pearson Education, Inc., publishing as Benjamin Cummings.



Helminths
e Helminths are commonly known as
parasitic wormes.
e They are large multicellular organisms.

e When mature can generally be seen with
the naked eye.

e They are often referred to as intestinal
worms even though not all helminths reside
in the intestines.

e e.g. Schistosomes are not intestinal
worms, but rather reside in blood vessels.




Helminths

e Helminths live inside the hosts and feed
off on them.

e Disrupt nutrient absorption.
e Lead to weakness.

e Excrete toxins making the host
susceptible to other diseases.

e Approximately, two billion people
globally are infected by helminths.

e Helminths have different shapes and
cause various infections




Helminths

e Three major assemblages of parasitic
helminths are recognized.

e The Nemathelminthes (nematodes).

e The Platyhelminthes (flatworms) which
subdivided into the Cestoda (tapeworms)
and the Trematoda (flukes).

nematode cestode

trematode
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Helminths

whipworm pinworm threadworm

roundworm filarial worm
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Helminths

nematode cycle cestode cycle
egg - larvae (L1-L4) - adult egg - metacestode - adult

trematode cycle

, egg—miracidium — sporocyst — redia —
cercaria - (metacercaria) - adult

] N
\
|
y
1 4

Helminths form three main life-cycle stages as
eggs, larvae and adults

+
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Helminths
/Trachea\

Lungs Pharynx

Bloodstream

HUMAN BODY

The larva is Adults inside

released in the small intestine

the intestine N—

Is mgested Eggs in feces
Embryonated egg with (diagnostic stage)
second state larva :
(infective stage) Fertile with Non-fertie
one cell
EXTERNAL

ENVIRONMENT

@
\_/

Ascaris lumbricoides Life Cycle, Nematode (Roundworm)
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Helminths

Filariasis

(Wuchereria bancroffti)

o Mosquito takes

: a blood meal

Mosquito Stages (L3 larvae enter skin) Human Stages

e Migrate to head and Q
mosquito's proboscis d

e Adults in lymphatics

L1 larvae

Adults produce sheathed
microfilariae that migrate
oMOSquito takes into lymph and blood

a blood meal
(ingests microfilariae)
Microfilariae shed sheaths,

pentrate mosquito's midgut,
and migrate to thoracic muscles

A= Infective Stage
A= Diagnostic Stage
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Helminths

Schistosomes p—

A\ = nfective Stage
A= Diagnostic Stage

OCercariaereleasedbysnail I/, '
) into water and free-swimming n «PEOPL b :
Sporocysts in snail o i, & S
(successive genorabons) | = g iﬁ«‘;ﬁ‘«”&?‘“
” Cercariae lose tails during PP o~ recTeD)
\ o penetration and become
- -&\ o T schistosomulae 5
skin / 1
/ ' CERCARIA ,7
RELEASED 7
INTO /'
e @ @ N~ 0 Circulation G J—
N’ N’
e Miracidia penetrate
snail tissue
o G W B U Migrate to portal blood
- N in liver and mature
58—\ A into adults Q
-\ @ " infeces A in urine 2 Mating flukes
Eggs hatch o '{ - a'
releasing miracidia NN (10)
‘) \ pe | .
"’ sl Ca 6w
S A N 7 Paired adult worms migrate to:
/ mesenteric venules of bowelrectum
-’ — N (laying eggs that circulate to the
liver and shed in stools) Q
= O C venous plexus of bladder ‘

Miracidium




