


Trypanosomiasis (continued)

South American type: Chagas’ disease

Caused by Trypanosoma cruzi. The parasite is harboured in humans, domestic animals such as cats and dogs, and some wild
animals, notably armadillos and opossums.

Morphology
Axoneme Small
Y Earabasal
ody
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Pathogenesis and pathology

Local invasion of histocytes
Inflammatory reaction
Fibrosis: lymph blockage
Oedema

Fundamental pathogenesis
Invasion and destruction of
tissue cells by multiplying
amastigote forms
with functional disability

Chagoma

Invasion of blood
and lymph vessels by

% Invasion of local
=\ lymph nodes
4| Reticulo-endothelial
i hyperplasia with
parasitization

Regional lymphangitis
and lymphadenitis

i multplication

n
bloodstream

Systemic
manifestations

Micro
Similar in all lesions

Myocardial fibres

CNS  hor
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Little surrounding tissue "
reaction g

trypanosomal forms

to practically any

Parasitization of
reticulo-endothelial and
parenchymatous cells by
amastigote forms which |
multiply and destroy /
cells

Dissemination

tissue of body

Recurring
re-invasion of the
blood by trypanosomal

forms and further
dissemination

Acute symptoms
« Fever

« Swelling of eyelids
{Romana's sign)

Acute form (often in children)

» Blood and reticulo-endothelial cells predominantly involved
* Fever

* Oedema

* Lymphadenopathy

* Enlargement of liver and spleen

» Sometimes encephalitis

* Myocarditis
» Tachycardia
* Heart block
* Emboli

* Aneurysms

» Generalized
lymphadenopathy

* Encephalitis

+ General or focal
CNS signs and
symptoms

« Splenomegaly

* Hepatomegaly

» Toxic depression
of bone marrow
* Anaemia

« Destruction of
intestinal nerve plexus

Chronic form
» General toxic symptoms and focal signs

Death or depending on localization

[ ——-
« May be asymptomatic

* Predominantly cardiac and CNS manifestations
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Laboratory diagnosis of trypanosomiasis

African type (sleeping sickness)

Demonstration of the parasite.
Microscopy of thin and thick blood films and buffy coat preparations.

Trypanosomes can also be seen in smears from bone marrow and centrifuged cerebrospinal fluid (CSF). Culture is possible
but difficult.
Microscopic detection of trypanosomes in peripheral blood may be improved by the use of a mini-anion- exchange column
or by the use of the QBC11® (Becton Dickinson) to concentrate the parasite.

The CSF might show increased protein and lymphocytes.

South American type (Chagas’ disease)

Demonstration of the parasite.
Stained smears of peripheral blood show trypanosomal forms in C or S shape. Stained films of lymph node fluid show
amastigotes. It is possible to show trypomastigotes by animal inoculation from blood and by culture from lymph node fluid.
Histological methods from biopsy or post-mortem material. It is also possible to demonstrate the parasite through xenodiagnosis:
clean bred triatomid bugs fed on the patient's blood develop trypanosomes in the gut.

Serology (e.g. by ELISA or IFAT) is the method of choice for the detection of chronic T. cruzi infection.
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Luminal intestinal protozoa

Trophozoites Unstained Cysts

G. lambia
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Refer to text for the following additional stained appearances:
» trichrome stain for coccidia and microsporidia spp.
* modified Ziehl-Neelsen for Cyclospora, Isospora and Cryptosporidium spp.

Recapitulation 79



Index

A

African trypanosomiasis, 74-5, 78
Allergic reaction, hydatid disease, 26
Alveolar hydatid cyst, 26
Amoebae, 47-56
Amoeboma, 51
Ancylostoma spp., see also Hookworm
braziliense, 19
caninum, 19
duodenale, 8
ova, 8
Ascaris lumbricoides, 7
ova, 7, 36, 37
Ascites, S. mansoni, 29

B

Balanitis, E. histolytica, 52
Balantidium coli, 58

trophozoites and cysts, 58, 79
Bancroftian filariasis (W. bancrofti), 12
Beef tape worm, 21
Blackwater fever, 68
Blinding worm, 15
Blood flukes, 27-9
Body-fluid flagellates, 70-8
Bone, hydatid (osseous) cyst, 25, 26
Bronchiectasis, P. westermani, 35
Brugia malayi, 13

C

Calabar swelling, 14
Cancer/malignancy, schistosomiasis, 29
Cat liver fluke, 31
Cat round worm, 18
Cercariae
Fasciola hepatica, 32
Fasciolopsis buski, 33
H. heterophyes, 34
M. yokogawai, 34
O. felineus, 31
O. felineus / O. viverrini, 31
O. sinensis (C. sinensis), 30, 31
Schistosoma spp., 27
skin penetration, 29
Cestodes (tapeworms), 20-6
general characteristics, 4
larval forms, 24
Chagas' disease, 76-7, 78
Chilomastix mesnili, 56
cysts and trophozoites, 56, 79
Chrysops (vector), 14
Chyluria
B. malayi, 13
W, bancrofti, 12
Ciliates, intestinal, 58
Classification
helminths, 4
protozoa, 40
body-fluid and tissue flagellates, 70
malaria parasite, 61
Clonorchis sinensis (Opisthorchis
sinensis), 30-1
ova, 30, 31, 36
Coccidia, 41-4
Cone bug (vector), 76
Conjunctiva, L. loa under, 14

Cutaneous larva migrans (creeping eruption)
A. braziliense, 19
A. caninum, 19
G. spinigerum, 19
U. stenocephala, 19
Cutaneous leishmaniasis, 73, 74
Cyclospora cayetanensis, 43
Cyst
helminths
hydatid cysts, 25, 26
P. westermani, 35
protozoa, 79
amoeba other than Entamoeba
spp., 54, 55, 79
B. coli, 58, 79
C. mesnili, 56, 57
Entamoeba spp., 48, 49, 50, 55, 79
G. lamblia, 56, 79
S. hominis, 44
T. gondii, 59
Cysticercoid, H. nana/H. diminuta, 22
Cysticercus bovis, 21
Cysticercus cellulosae, 20
Cystitis, schistosomiasis, 29

D

Diagnosis, methods, 1
Dientamoeba fragilis, 47

life cycle, 54

morphology, 54-5, 79
Diphyllobothrium latum, 23

ova, 23, 36
Disease mechanisms, 1
Dog round worm, see Toxocara canis
Dog tape worm, 25
Dracunculus medinensis, 17
Dwarf tape worms, 22
Dysentery

amoebic, faecal appearance, 53

balantidial, 58

T. trichiura, 6

E

Echinococcus granulosus, 25
Echinococcus multilocularis, 26
Eggs, see Ova
Elephantiasis
O. volvulus, 15
W. bancrofti, 12
Encephalitozoon spp., 45
Endolimax nana, 47
morphology, 54-5, 79
Endophthalmitis, T. canis, 18
Entamoeba coli, 47
morphology (vs E. histolytica), 49-50,
54-5, 79
Entamoeba dispar, 48
morphology, 54-5, 79
Entamoeba hartmanni, 47
morphology, 54-5
Entamoeba histolytica, 47, 48-53
laboratory diagnosis, 53
life cycle, 48
morphology, 49-50, 54-5, 79
pathology, 51-2
Entamoeba polecki, 47
Enterobius vermicularis, 5
ova, 5, 36

Enterocytozoon bieneusi, 45

Eosinophilia, tropical pulmonary, 12

Erythrocytic stage in RBCs (Plasmodium
spp.), 63

Espundia, 73

Eye worm, 14

F

Fasciola hepatica (sheep liver fluke), 32, 32
ova, 36, 37
Fasciolopsis buski, 33
ova, 33, 36
Filariasis, 12-16
Bancroftian (W. bancrofti), 12
Filariform larvae, S. stercoralis, 9
Fish tape worm, see Diphyllobothrium latum
Flagellates
body-fluid and tissue, 70-8
intestinal, 56-7
Flukes, see Trematodes

G

Gametocytes, Plasmodium spp., 64, 65
Giardia intestinalis (G. lamblia), 56
cysts and trophozoites, 58, 79
Gnathostoma spinigerum, 19
Granuloma(ta)
M. yokogawwai, 34
Schistosoma spp., 29
Gravid segment, T. saginata, 21
Ground itch, 8
Growth effects, trichuriasis, 6
Guinea worm, 17

H

Haemoptysis, P. westermani, 35
Halzoun, 32
Helminths (worms), 3-37
classification, 4
definition, 1
Hematophagous trophozoites,

E. histolytica., 53
Heterophyes heterophyes, 34
Hoeppli reaction, 29
Hookworms, 8, see also Ancylostoma spp.

ova, 8, 36, 37
Host, definitive vs intermediate, 1
Hydatid disease, 25-6
Hydrocele
B. malayi, 13
W. bancrofti, 12
Hymenolepis diminuta (rat tape worm), 22
ova, 22, 36
Hymenolepis nana, 22
ova, 22, 36, 37
Hypoglycaemia in malaria, 68

I

Intraosseous cyst, 25, 26
Todamoeba biitschlii, 47
morphology, 54-5, 79
Iron deficiency anaemia, T. trichiura, 6
Isospora belli, 41
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Jaundice
C. (O.) sinensis, 30
F. hepatica, 32
P. falciparum, 68

K

Kala azar (visceral leishmaniasis), 72, 73
Katayama fever, 29

L

Larva currens, 9
Larva migrans, see Cutaneous larva
migrans; Visceral larva migrans
Larval forms of cestodes, 24
Leishmania spp., 71-3
morphology, 70, 71
Leucopenia, P. falciparum, 68
Liver fluke
cat, 31
oriental, 30-1
sheep, see Fasciola hepatica
Loa loa, 14

M

Macrogametocytes, Plasmodium spp., 64
Malaria parasite, see Plasmodium spp.
Mansonella spp., 16
Megaloblastic anaemia, D. latum, 23
Microfilariae

B. malayi, 13

L. loa, 14

O. volvulus, 15

W. bancrofti, 12

other filarial worms, 16
Microgametocytes, Plasmodium spp., 64
Microsporidia, 45-6
Mosquito as vector

B. malayi, 13

Plasmodium spp., 62

W. bancrofti, 12
Mucocutaneous leishmaniasis, 73
Multilocular cyst, 26

N

Necator americanus, 8

Nematodes (round worms), 5-19
general characteristics, 4

Nosema spp., 45

o

Oesophageal varices, S. mansoni, 29

Onchocerca volvulus, 15

Opisthorchis felineus, 31

Opisthorchis sinensis, see Clonorchis sinensis

Opisthorchis viverrini, 31

Oriental liver fluke, 30-1

Oriental schistosomiasis, 29

Osseous cyst, 25, 26

Ova (eggs), helminth, 36-7

Schistosoma spp., 36, 37, 38

damage caused by, 29

P

Papillitis (optic), T. canis, 18

Paragonimus westermani, 35
ova, 35, 36

Periorbital oedema, T. spiralis, 11

Pharynx, F. hepatica, 32

Phasmid nematodes, 18-19

Pin worm, 5

Placenta in malaria, 68

Plasmodium spp., 61-9
classification, 61
laboratory diagnosis, 69

Plasmodium spp., 61-9 (continued)
life cycle, 62
morphology, 63-7
pathophysiology, 68

Plasmodium falciparum, 61
laboratory diagnosis, 69
morphology, 63-7

Plasmodium malariae, 61
laboratory diagnosis, 69
morphology, 63-7

Plasmodium ovale, 61, 62
laboratory diagnosis, 69
morphology, 63-7

Plasmodium vivax, 61, 62
laboratory diagnosis, 69
morphology, 63-7

Pleistophora spp., 45

Pork tape worm, 20

Portal vein, 5. mansoni, 29

Pre-erythrocytic stage, Plasmodium spp., 63

Pregnancy, placenta in malaria, 68

Proglottid, T. solium, 20

Protozoa, 39-79
classification, see Classification
definition, 1

R

Rat tape worm, see Hymenolepis diminuta
Red blood cells (RBCs), malaria parasite
erythrocytic stage, 63
pathophysiology, 68
Renal involvement, see Kidney
Rhabditiform larvae
hookworms, 8§
S. stercoralis, 9
Ring form, Plasmodium spp., 64, 67
Round worms, see Nematodes

S

Sandfly (vector), 70, 71
Sarcocystis hominis, 44
Schistosoma spp., 27-9

haematobium, 28, 29, 36, 37

japonicum, 28, 29, 36

mansoni, 28, 29, 36, 37

ova, see Ova
Schizogony, Plasmodium spp., 63
Schizonts, Plasmodium spp., 64, 67
Scolex

D. latum, 23

T. saginata, 21

T. solium, 20
Sheep liver fluke, see Fasciola hepatica
Sleeping sickness, 74-5, 78
Snail fever, 29
Snail host

Fasciola hepatica, 32

Fasciolopsis buski, 33

H. heterophyes, 34

M. yokogawai, 34

O. felineus, 31

O. sinensis (C. sinensis), 30

P. westermani, 35

Schistosoma spp., 27, 28
South American trypanosomiasis, 76-7, 78
Sparganosis, 24
Sparganum proliferum, 24
Spirometra spp., 24
Squamous cell carcinoma of bladder, 29
Strobila

D. latum, 23

T. saginata, 21

T. solium, 20
Strongyloides stercoralis, 9
Subconjunctival location, L. loa, 14
Subungual haemorrhage, T. spiralis, 11
Swimmer's itch, 29

T

Taenia spp.
ova, 20, 21, 36
T. saginata, 21
T. solium, 20
Tapeworms, see Cestodes
Thread worm, 5
Thrombocytopenia, P. falciparum, 68
Tissue protozoa, 59-60
flagellates, 70-8
TNF and malaria, 68
Toxocara canis, 18
ova, 18, 37
Toxocara catis, 18
Toxoplasma gondii, 59-60
Transmission of parasites, 1
Trematodes (flukes), 27-37
general characteristics, 4
Triatoma spp. (vector), 76
Trichinella spiralis, 10-11
Trichomonas spp., 57
hominis, 57, 79
vaginalis, 57
Trichuris trichiura (whip worm), 6
ova, 6, 36, 37
Trophozoites, 79
amoebae other than Entamoeba spp.,
morphology, 54
L biitschlii, 54, 79
B. coli, 58, 79
C. mesnili, 56, 79
Entamoeba spp., 48, 49, 50, 79
hematophagous, 53
morphology, 54
G. lamblia, 56, 79
Plasmodium spp., 64, 67
Trichomonas spp., 57, 79
Tropical pulmonary eosinophilia, 12
Trypanosoma spp., 74-8
laboratory diagnosis, 78
morphology, 70
Trypanosoma cruzi, 76-7
morphology, 70, 76
Trypanosoma gambiense, 74
morphology, 70
pathology, 75
Trypanosoma rhodesiense, 74
morphology, 70
pathology, 75
Trypanosomatidae, morphological
stages, 70
Tsetse fly (vector), 70, 74
Tumour necrosis factor and malaria, 68

U

Uncinaria stenocephala, 19
Unilocular cyst, 26
Urethra, Trichomonas vaginalis, 57
Urinary tract infection

E. vermicularis, 5

S. haematobium, 29

A%

Visceral larva migrans
G. spinigerum, 19
T. canis, 18
Visceral leishmaniasis, 72, 73

W

Whip worm, see Trichuris trichiura
Worms, see Helminths
Wiichereria bancrofti, 12
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Entamoeba histolytica (causing amoebiasis) (continued)

Morphology (continued)

lodine preparations

E. histolytica Precyst E. coli
Brown, diffuse Glycogen Brown, compact G
Finely granular yellow Cytoplasm Conspicuous granularity : :
green £l
Yellow ring with central Nucleus Nuclear membrane with i . @

yellow dot (karyosome)

eccentric karyosome easily

recognised
Stained by iron haematoxylin
Trophozoite
Purplish brown Cytoplasm Greyish blue
Faintly granular Coarsely granular
RBC black Inclusions Vacuoles black, as
are bacteria etc.
| Nucleus:
Lined with minute Membrane Thick with plaques of
black granules black chromatin
Small black central dot Karyosome Eccentric black dot
or plague
Trace only seen Fibril network More conspicuous; may
have chromatin plagues
Precyst
Round Shape Round
As trophozoite Cytoplasm As trophozoite
Nucleus
Black chromidial Inclusions May have slender black
bodies or bars chromidial bars
Glycogen (dissolved) Glycogen (dissolved)
replaced by vacuoles replaced by vacuoles
Cyst
Grey-blue Cytoplasm Greyish-blue, granular
As precyst, less Inclusions As precyst, less
conspicuous or absent conspicuous or absent
In 2 nuclei stagba glycogen
vacuoles may be
dumb-bell-shaped
Unstained, hyaline Wall Unstained, hyaline
As trophozoite 1-4 Nuclei As trophozoite 1-8
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