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Figure 3—-11. The inlestinal and atrial lMagellates of humans. A. Giardia lamblia trophozoite . .
viewed from dorsal surface. B. Giardia Jamblia cyst. C. Chilomastix mesnili.trophozoite, ven-
tral view. D. Chilomastix mesnili cysl, ventral view. E. Enteromonas hominis trophozoite. F.
Enteromonas hominis quadrinucleated cyst. G, Retortamonas intestinalis trophozoite. H. Re-
lortamonas inlestinalis cyst. 1. Trichomonas tenax trophozoite. }. Trichomonas hominis i
trophozoite. K. Trichomonas vaginalis trophozoile. a = axostyle; axn = axoneme; a.f. = ante> ., -
rio llagelia; ¢ = cylostome; c.b.r. = chromaloid basal rod; c.g. = chromalin granules; c.w. = ‘
gystwall; d = sucking disk; = flagellum; f.v. = food vacuole; fib. = fibril; i.a.f. = inferior ante- ,

fior flagellum; k = karyosome; Lf. = lateral flagella; n = nucleus; p = parastyie; p.b. = ... .,
parabasat body; p.f. = posterior flagellum; r= rhizoplast; s = shield; s.g. = spiral groove; u.m.
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Intestinal and Luminal Protozoa
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Figure 3.2 ‘Schematic representation of Entamoeba histolytica. A. Trophozoite containing
red bloou celis undergoing Cigestion. B. Precystic ameba devoid of cytoplasmic inclusions.
C. Young uninucleate cyst. D. Binucleate cyst. E. Mature guadrinucleate cyst. ¢ = chroma-
toid pndies; ect. = ectoplasm; end. = enduriasm; g = glycogen vacuole; k = karyosome; n =
nucleus; r.b.c. = red bloou cells.
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tétioh of Balantidium coli. A. trophozoite. B. Cyst. ¢ = cilia;

mouth; ma. n =

gullet; m =

food vacuole; g
leus. (Modified from Dobell and O’Connor, 1821.)
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Figuré 4-15. Life cycle of human malaria parasites.
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Introduction to parasites :

Parasite means : one who eats at the table of another.

Differs from others bacteria and viruses in their complex life cycles,
intermediate hosts and chronicity. .

They have also evolved to live under totally different environments
according to the developmental stage and different host tissues.

Parasitic infections cause a lot of morbidity worldwide :

- 2nd most common infectious cause of blindness.

- One billion people harbour intestinal nematodes.

- Schistosomiasis affects 200-300 million people.

- Filariae affect a similar number as well.

- Several hundred million people contract malaria every year, with
the death of 1 million children every year.

Helminths are multicellular, do not multiply within the human host, can
parasitise tissues and lumina, a heavy load is usually required to produce
serious disease. Eggs are usually produced for spread of infection.
Protozoa are unicellular, multiply within the human host and thus can
easily produce serious disease. They can be intracellular. Cysts are
produced for spread of infection.

Infection tends to be chronic, and solid long lasting immunity does not
exist, especially with luminal parasites..

Pathogenecity and immune responses to parasites :

Direct damage e.g. malaria, amoeba. There may be very little damage in
cases.

Antigenic variation.

Immunity may develop against one stage of parasite but other stages
escape : in Schistosoma infection the host may be immune against
invasion by new cercariae, but the adult worm remains unaffected.
Tissue damage may be due to the immune response, to eggs in
schistomasiasis, anaphylaxis in hydatid cyst.

Diagnosis :

Demonstration of parasite, larva, egg or cyst.
Serology may be useful where tissue invasion occurs.
Eosinophilia and raised IgE in helminth infections.
Vaccination has not been well established : reasons.



108

o

L

Basic & Clinica! Parasitology

ESTIVE & J
TORY

DIG
EXCRE

—

NERVOUS

E

. MALE
REPRODUCTIV

FEMALE
REPRODUCTIVE

g, (2
s

CRCSS SEGTION

DETAIL




1

[ e e Rt

\ \ |
nerve ring
blunt anterior end

free of nuc ei

“# SHEATHED

l."260 X 84 . .

WUCHERERIA BANCAOFTI

GG Ty
@ -::_,.- ,
B
275 x T p
Loa Loa

Beooo—>"

_ 220 x 5.5 u
BrustA  MALAY)

k TLILS  ONLY

slender

fail .
sheuih/e_

UNSHEATHED

D DWED D
Do et
95 X 45 u
AGANTHOCHEI_ONEMA  PERSTANS

.
230 X 4.7 ,I.I i
MANSORTLLA OZZARDI

300 x T- M
‘ING-OGERCA  VOLVULUS

I
o found in peripheral blood

Figur 7-2. Microfilariae of hw .mans: dingr-astic characleristics. v

v




DASIC & LHNICALD Farasiioid

A L Lo

./I\\ Eggs in soil

embryonate
in 2-5 weeks
s 7 Embryonated egg
Undeveloped eggs T:%MMMM by
’ pass in feces
Adult worms in cecum,
appendix, or large intestine
of humans
Children live largely
v at ground level
: Returns to intestinal l'men .
) and migrates to cecum
. ﬂ,_ . " Larva hatcher fiom eqgg
T in small intestir e
) Larvae penefrates &=
o intestinal villi

(3-10 days)
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Figure 7-4. General life cycle of filarial parasites. mf=microfilariae.
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Figure 9-3. Hymenolepis nana. A. Adult worm. B. Scolex. C. Egg. D. Mature proglottid
showing reproductive organs. (A redrawn from Leuckart, 1863. B redrawn from Blanchard,

1886. C redrawn from Stiles, 1903. D redrawn from Leuckart, 1886.)
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Figure 9-5. Taenia sofium and T. saginata—a diagrammatic comparison.
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Figure 9-4. Life cycle of Hymenolepis nana.
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Figure 9-1. Life cycles of the 3 main human intestinal tapewoims,
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Intestinal, Hepatic, and Pulmonary Flukes of Human Beings - 229

-

Adult worms in biliary tract
or small intestine

Eggs excreted

Metacercariae ingested P [~ T on moist soll
W ) or water

Some species encyst on gills, After multiplication Miracidia hatch from
scales, or muscle of fish. cercariae emerge from eggs of some species.
Other species encyst on . snail. Eggs of.other specias
aquatic plants. eaten by snails.

2nd INTERMEDIATE HOST 1st INTERMEDIATE HOST

Figure 12-3. General life cycle for human intestinal and liver flukes (Fasciolopsis buski,
Heterophyes heterophyes, Metagonimus yokogawi, Nanophytes salmincola, Clonorchis
sinensis, Opisthorchis felineus, O. viverrini, and Fasciola hepatica).
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Figure 11-3. Larval forms of Fasciola hepatica. A. Immature egg. B. Miracidium in egg shell.
C. Miracidium ready to enter snail. D. A very young sporocyst, immediately after completion
of metamorphosis. E. Young sporocyst undergoing transverse fission. F. Adult sporocyst with
rediae. G. Immature redia. H. Redia with developing cercariae and one daughter redia
I. Cercaria. ). Body of cercaria. K. Encysted metacercaria. L. Excysted metacercaria. ap.=aj
pendages; b=excretory bladder; b.p.=birth pore; c=ceca; c¢.c.=cystogenous cell;
col.=collar; e=esophagus; e.s.=eye spots; f.c.=flame cells; g.a.=germin:
cells: i=digestive tract: m.c.=mucoid cap: "o=operculum: 0,
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Figure 13-3. Egg, miracidium, and cercaria of the schistosomes of humans. a.s.=anterior
sucker; c=cecum; c.e.c.=caudal excretory canal; c.g., g.g.,, C.8.,=cephalic glands; d.s.=duct
spines; e.p.=excretory pore; e.t=excretory tubule; e.v.=excretory vesicle; f.c=flame cell;
g=gut; g.c.=germinal cells; g.d.=gland ducts; h.g.=head gland; i=island of Cort; l.d.=lateral
duct; Lg.=lateral gland; Lt=lobe of tail; m=mouth; n=nervous system; n.t=nerve trunk;
r.g.=refractile globule; s.t.=stem of tail; v.s.=ventral sucker; vt.m.=vitelline membrane.
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Figure 11-2. Schematic representation of morphology of a typical trematode. b=bladder; ¢c=
ceca; c.g=cephalic ganglia; cl=cilia; cr.=cirrus; crs.=cirral sac; c.t=collecting tube;
d.n.=dorsal nerve’ trunk; e=esophagus; €.C.=eXCretory capillary; e.p.=excretory pore;

fc.=flame cell; g.a.=genital atrium; g.0.=genital opening; l.c.=Lauret’s canal; Ln.=lateral
nerve trunk; m.g.=Mehlis’ gland; n=nucleus; odt=ootype; o.s.=oral sucker; av.=ovary;
p=pharynx; p.g=prostate gland; s=spines; s.r=seminal receptacle; s.v.=seminal vesicle;
=testis; u=uterus; v.d.=vas deferens; v.e=vas efferens; v.n.=ventral nerve trunk; v.s.=ventral
sucker; vt.=vitellaria; vt.d.=vitelline duct.
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Blood Fliikes of Human Beings e T - L

People infected by

Miracidivm hatches contact with

cut from excreted egg L ¢ cercariae in water
Miracicia infect Many cercariae released
snails from infected snails
2 Schistosomuiae
® migrate in liver
../\ . -
S. hematobium TTTe——

8. hematobium  \
in G-U system

/

5. mansoni
mainly
in colon

Y \\}aczm mate /
in liver and migraie

S. mansoni .
in portal system
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o mainly in
S. japonicum small intestine

Figure 13-2. Life cycle of three main species of human schistosomes (5. mansoni, 5. haema-
tobium, and 5. japonicumy.
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Figure 13-1. Schematic representation of important schistosomes of humans. b.c
tion of ceca; c=ceca; e=esophagus; e.g.=esophageal glands; g.c.=gynecophoric ‘ca Sl
g.0.=genital orifice; o=eggs; 0.d.=oviduct; odt=o00 ; 0. I




