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DIE PARASITOLOGIESE VERENIGING VAN SUIDELIKE AFRIKA 

Die volgende is uittreksels van referate wat gedurende die Jaarlikse Wetenskaplike Vergadering, 4--6 September 
1996, in Kaapstad, Suid-Afrika, gelewer is. 

Neurocysticercosis in Latin America 

WApt 
Department of R1rasitology, Faculty of Medicine, University of Chile, 
3100 Gran Avenida, Santiago, Chile: 

Cysticercosis is an important public health problem in America. In 
Mexico 1 % of all deaths in the general hospitals and 25 % of the 
intracranial tumours are caused by this parasite .. In neurology or 
neurosurgery hospitals cysticercosis accounts for 10 % of cases in 
Mexico, 3.1 % in Brazil, 2.6 % in Ecuador and 0.9 % in Colombia. Man 
is the reservoir host for Taenia solium and other persons can be 
infected through faecal contamination of the soil or food handling. 
Reinfection can take place by direct oral faecal transmission. The 
human cysticercosis prevalence is an index of the environmental 
sanitation of the different countries of Latin America, similar to 
hepatitis, cholera, typhus fever, etc. In countries with low hygienic 
standards such as Bolivia, Brazil, Colombia, Ecuador, Guatemala, 
Honduras, Mexico and Peru taeniasis/cysticercosis is prevalent, and 
there are numerous active foci of the disease. In Argentina, Chile, 
Costa Rica where better sanitary conditions prevail the problem does 
not exist but there is sporadic transmission. In developed countries 
such as Canada and the USA there are only imported cases with no 
active focus. Taeniasis/cysticercosis by T. solium is more prevalent in 
the rural population of Latin America due to massive infection of 
pigs bred in open fields and the clandestine slaughtering of infected 
pigs that are eaten uncooked. In urban areas, the majority of cases 
originate from migrating persons from rural areas such as domestic 
servants, food handlers, etc. There is a direct relationship in the USA 
between cysticercosis infection by cysticercus in pigs and Taenia 
infection in man. To control taeniasis/cysticercosis it is important to 
treat all the infected persons in areas where active transmission 
occurs. Also, education programmes should be undertaken to 
improve the hygiene status of the population by using sewage 
disposal systems, sanitary latrines and avoiding the use of sewage. 
The presumptive diagnosis of neurocysticercosis (NC) may be con
firmed by ELISA and immunoblotting (IB) in sera and cerebrospinal 
fluid (CSF). Twenty percent of NC show a negative ELISA in serum 
and CSE The treatment of NC can be pharmacological, surgical or 
both. 

Introduction of Argulus japonicus into the Dlifants River 
system 

A Avenant-Oldewage 
Department of Zoology, Rand Afrikaans University, PO Box 524, Auckland R1rk, 
2006 South Africa. 

Argulus japonicus was introduced into South Africa, most probably 
with ornamental fish. The parasite spread through the Vaal River 
System and has been reported in epidemic numbers from the Vaal 
Barrage to the Douglas Weir. Very high numbers have also been 
reported from the Pretoria area in the Limpopo River System. Recent 
surveys in the Olifants River, on the Highveld, indicated 100 % 
prevalence for A. japonicus in Witbank Dam and high numbers at 
Olifants River Lodge and Bronkhorstspruit Dam. Although the para
site was reported from Loskop Dam in 1984, it has not been reported 
since then. Water temperatures in the Highveld region are on the 
lower temperature tolerance limit for A. japonicus and this may 
explain why the parasite has rot managed to spread to the Lowveld 
region of the Olifants River despite the fact that large volumes of 
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water carrying A. japonicus from the Vaal River are pumped to the 
Olifants River during periods of drought. During surveys in July 
1996, Hypothalimichthys molitrix was collected at the Mamba Weir in 
the Kruger National Park. These fish were introduced into Arabie 
Dam and were presumably washed downstream during floods in 
the summer of 1995. If these fish were carried down it is possible that 
A. japonicus has entered the Lowveld region and that catastrophic 
numbers will be recorded during the coming summer. 

Quantitative evaluation of anti-infectious activity of Euphor
bia hirta L. 

P Bakana, L Tona, K Kambu and V Tamba 
University of Kinshasa, Faculty of Pharmaceuticql Sciences, PO Box 212, Kinshasa 
XI, Zaire. . 

Amoebiasis is a very important public health problem in many 
countries, including Zaire. The disease is prevalent in rural as well 
as urban areas because of lack of hygienic conditions. Metronidazole 
is the most common drug used by the official medical institutions of 
the country but is not always available. When it is available, high 
costs for an imported product make it inaccessible to many patients. 
Because of the above-mentioned reasons, as well as the side-effects 
of metronidazole, local communities frequently use plants against 
dysentery and other forms of diarrhoea. Among the plants, Euphorbia 
hirta is the most reported plant drug which is used for treating 
amoebiasis. Previous papers deal with the anti-infectious properties 
of E. hirta but without precise quantification. The aim of this work is 
confirmation of the anti-infectious activity of E. hirta on Entamoeba 
histolytica and on bacteria (Gram + and Gram -) and the quantifica
tion of these activities using known active compounds as references. 
The purpose is to contribute to the development of an active natural 
medicine at lower cost, as E. hirta is an abundant herb growing 
throughout Zaire. For this purpose, whole fresh herb was submitted 
to bioassay fractionation. All the fractions were further submitted to 
phytochemical screening. At least eight extracts have been separated, 
four of which showed significant biological activity. In conclusion, 
the most active extract was as effective as metronidazole against E. 
histolytica as well as ampicilline-Na against Gram + and Gram -
bacteria in our experiments. 

Tongue-replacing isopods of rock pool fishes 

K W Christison and J G van As 
Department of Zoology and Entomology, University of the Orange Free State, 
PO Box 339, Bloemfontein, 9300 South Africa. 

A curious phenomenon, that of tongue replacement, is usually 
illustrated by some female isopods attaching themselves to the 
tongue of their fish host, facing the flow of water. It is believed that 
some species cause the degeneration of most of the tongue of its host 
fish and attaches to the remaining stub and the floor of the fish's 
mouth by hook-like pereopods. In this position, the isopod resembles 
the tongue of the fish. The males, if present, are usually found in the 
gill chamber of the fish also orientated toward the flow of water. 
During a recent survey of isopod parasites of the family Cymothoi
dae in rock-pool fishes at the De Hoop nature reserve, it was found 
that a relatively large percentage of the fish examined were infested 
with tongue-replacing isopods. Four species of fish were examined, 
i.e. blacktail (Diplodus sargus), southern mullet (Liza richardsoni), Cape 
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silverside (Atherina breviceps) and karanteen (Sarpa salpa). Varying 
levels of infestation were observed in the various species, with the 
blacktail having the highest infestation and the karanteen not being 
parasitised at all. Further investigation regarding the usually high 
infestation statistics is required in order to explain this interesting 
symbiotic association. 

Morphological aspects of the whale louse, Syncyamus spp. 
(Amphipoda: Cyamidae), with note'S on the symbiotic status 
in association with the common dolphin (Delphinus delphis) 
and the Indian Ocean bottlenose dolphin (Tursiops'trunca
tus) 

S M Dippenaar and PAS Olivier 
Department of Zoology and Biology, University of the North, Private Bag Xll06, 
Sovenga, 0727 South Africa. 

Cetaceans in general are known to play host to a variety of 
parasites, with a diverse parasitic fauna known from both the 
common and bottlenose dolphins. The majority of these are endo
parasites including trematodes, cestodes, nematodes and acantho
cephalans. Ectoparasites identified to date are sessile barnacles, 
stalked barnacles (Crustacea: Cirripedia) and whale lice (Crustacea: 
Amphipoda). Different views exist concerning the symbiotic status 
of Syncyamus. Some believe them to be parasitic based on anatomical 
adaptations such as a flattened body, specialised mouth parts and 
powerful, hooked appendages. Others believe they are commensal
istic, apparently feeding on diatoms and debris that accumulate on 
the dolphin's skin or fungi being present as secondary infection of 
wounds due to injuries. For this study a number of Syncyamus 
specimens were collected from Delphinus delphis and Tursiops trunca
tus at Natal Sharks Board. Distribution sites differed from those 
reported by other authors. Morphological studies (by SEM) are 
presented and special reference is given to the structure of the 
mouthp'arts in an attempt to clarify the symbiotic status of this 
species. 

Ticks on cattle in a township environment and the concur
rent development of a tick management plan for small 
farmers in village/city surroundings 

K Dreyer, L J Fourie and D J Kok 
Department of Zoology and Entomology, University of the Orange Free State, 
PO Box 339, Bloemfontein, 9300 South Africa. 

The main objective was to determine composition and seasonal 
fluctuations in numbers of ticks on cattle in the urban and peri-urban 
environments of Botshabelo and Thaba Nchu in the Free State, with 
the ultimate purpose of contributing towards tick control methods. 
Half-bodied tick counts were done monthly on 50 cows over a 
12-month period in 5 different areas in and around the cities. Of the 
10 tick species collected, Boophilus decoloratus, Rhipicephalus evertsi 
evertsi and Hyalomma marginatum rufipes were the most abundant. 
Clear seasonal patterns of occurrence and specific feeding sites could 
be determined for most of the ticks. This suggests that hand-dressing 
of certain body areas at strategic times could be used as a means of 
tick control. Sixteen chickens were also slaughtered over a 9-week 
period after being allowed to scavenge among tick-infested cattle for 
3 h. Tick numbers in crops and gizzards were counted. The use of 
chickens as a biological tick control method in the existing livestock 
management system in the townships seems feasible. 

Amantadine alters the properties of the membrane of 
erythrocytes infected with Plasmodium falciparum 

S G Evans and I Havlik 
Department of Experimental and Clinical Pharmacology, University of the 
Witwatersrand, 7 York Road, Thrktown, 2193 South Africa. 

Amantadine inhibits intraeythrocytic growth of chloroquine-resis
tant strains of Plasmodium falciparum in vitro. The antimalarial activity 
is associated with the membrane-bound fraction of the drug. In this 
study the effect of amantadine on membrane fluidity and permeabil
ity of parasitised red blood cells was assessed using a fluorescent 
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probe and iso-osmotic lysis assay respectively. The membrane of 
parasitised cells showed a significant increase in fluidity, but expo
sure to amantadine did not alter the fluidity. Amantadine did not 
inhibit parasite-induced permeation pathways responsible for 
nutrient uptake in the parasite directly, nevertheless, exposure to 
amantadine for 2 h reduced pathway functioning by 50 %. This 
inhibition is unlikely to reflect secondary toxicity since exposure of 
the parasite for 2 h is insufficient to kill it. The kinetics of the block 
suggest that the effect may be due to interference with parasite 
protein secretion. This is supported by observations that the 
stage and time-dependent effects of amantadine parallel those of 
brefeldin A (a protein secretion inhibitor) and combinations of aman
tadine with brefeldin A are antagonistic. Alterations in the properties 
of the erythrocyte membrane may be responsible for the antimalarial 
activity of amantadine. 

Pleural Mesocestoides and cardiac shock in an obese 
vervet monkey (Cercopithecus aethiops) 

J E Fincham 
National Research Programme for Nutritional Intervention, Medical Research 
Council, PO Box 19070, Tygerberg, 7505 South Africa. 

The specific objective was to document and describe a case of 
infection of a primate by an unusual parasite. The methods were: 
necropsy, parasite morphometry, light microscopy and histopathol
ogy of parasites and host tissues. Parasites were evenly distributed 
between both pleural cavities (n = 209). The parasites were free in 
serous fluid containing strands of fibrin. TJ;tey were soft, pliable, 
creamy-white, elongated and flattened. Mean weight was 12.52 mg 
(SD 6.27); range 18-269 mg. Mean length was 13.25 mm (SD 2.49); 
range 9-18 mm. Maximum width was about 3 mm. Microscopy 
showed the invaginated rostellum was not armed with hooks and 
there were 4 suckers and numerous calcareous corpuscles in the 
parenchyma. The parasites were identified as tetrathyridia larvae of 
the genus Mesocestoides, based on their anatomy and free occurrence, 
i.e. not in cysts. Species in the genus can only be identified by 
morphology of adults. Life cycles of Mesocestoides are not precisely 
defined, but insects can be intermediate hosts. Tetrathyridia repro
duce asexually. The cellular component of pleural and pulmonary 
inflammation probably associated with tissue migration by larvae, 
included many plasma cells and macrophages. Focal hypereosino
phiIia of myocytes is the precursor lesion coagulative myocytolysis 
(CM) and both were present throughout ventricular myocard. Ad
renals were grossly enlarged due to cortical hyperplasia. Focal, mi
croscopic haemorrhages were present in many organs. CM is caused 
by an acute, massive adrenergic discharge which in this case ended 
in lethal cardiac shock. It is possible that the trigger was an immu
nologicaIreaction to the larvae. Severalfacts from this case, including 
sojourn for 6.5 years in the primate unit, and from literature, suggest 
that infection occurs within primate units after capture. At the time 
of necropsy this was the only case of infection by tetrathyridia in 416 
necropsies of vervet monkeys in 19 years within the primate unit 
concerned. Since then, one other case has been observed, together 
with a case in a baboon (Rlpio ursinus) in a different unit. 

Sheep scab in South Africa: out of control? 

L J Fourie, E Visagie and D J Kok 
Department of Zoology and Entomology, University of the Orange Free State, 
PO Box 339, Bloemfontein, 9300 South Africa. 

Sheep scab is one of the oldest known diseases of sheep and has 
been a problem in South Africa since the 17th century. It is caused by 
Psoroptes ovis mites which causes irritation so intense that sheep 
become preoccupied with scratching, cease to feed and rapidly 
become emaciated. During 1930-1973 only periodic outbreaks were 
recorded in South Africa but from 1973 onwards the incidence 
seemed to be on the increase. During the early 1990s in excess of 700 
cases per annum were reported. Surveys conducted in the Free State 
have shown that the symptoms of the disease are not as apparent in 
Dorper compared to Merino sheep. It was hypothesised that because 
of this, Dorper sheep may be important in spreading the disease. 
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Comparative studies on Dorper and Merino sheep have indeed 
shown that growth of P. ovis populations is much slower in Dorper 
compared to Merino sheep: Growth of the mite populations is also 
much reduced during summer compared to winter months. Local 
husbandry methods make control so difficult that eradication seems 
unlikely and all indications are that the disease is spreading at an 
alarming rate. 

In vivo and in vitro sensitivity of Plasmodium falciparum in 
northern KwaZulu-Natal 

J A Freesea, A Robinsonb
, E J Rossouwa, S M NgxongoC and B 

L Sharpa 
aNational Malaria Research Programme, Medical Research Council, 

PO Box 17120, Congella, 4013 South Africa. 
bDurban City Health, PO Box 2443, Durban, 4000 South Africa. 
cDepartment of Health, Private Bag X002, Tozini, 3969 South Africa. 

The current policy for treatment of uncomplicated Plasmodium 
Jalciparum malaria in KwaZulu-Natal is sulphadoxine/ 
pyrimethamine (FansidarT~. In vitro studies in the Ingwavuma and 
Ubombo districts in northern KwaZulu-Natal have revealed high 
levels of chloroquine resistance and a reduced susceptibility to Fan
sidarTM. The aim of this study was to provide basic information 
regarding the efficacy in vivo and in vitro of chloroquine and sul
phadoxine/pyrimethamine in Ingwavuma district, KwaZulu-Natal, 
to facilitate rational decision-making about drug management. The 
study was carried out as a randomised in vivo drug sensitivity 
investigation in which subjects infected with P. Jalciparum were 
treated with either chloroquine or sulphadoxine/pyrimethamine. 
The in vivo response of the parasites to treatment were monitored 
over 7 days and the efficacy of the two treatments was assessed by 
parasite clearance time and fever duration. During the follow-up 
period, subjects' blood was examined for the presence of parasites 
on days 14, 21 and 28. The sensitivity in vitro to chloroquine and 
sulphadoxine/pyrimethamine of P. Jalciparum parasites isolated from 
the trial subjects prior to treatment, and during the follow-up period 
in the case of reappearance of parasites, were assessed using a 
modification of the WHO in vitro microtechnique. 

Both in vivo and in vitro tests showed Fansidar™ to be superior to 
chloroquine in clearing parasites. The in vitro test was a good indica
tor of chloroquine resistance in this region. PCR analysis of blood 
spots from patients revealed a high proportion of sub-microscopic 
infections in the follow-up period. However, the significance of these 
infections is not clear. 

The effect of amino-adarriantane derivatives on southern 
African isolates of Plasmqdium falciparum in vitro 

I 

J A Freese, E J Rossouw, E:Gouws and B L Sharp 
National Malaria Research Programme, Medical Research Council, PO Box 17120, 
Congella, 4013 South Africa. . 

A major problem affecting malaria control at present is the resis
tance that the malaria parasite, Plasmodium Jalciparum develops to 
drugs used against it. This has necessitated the search for new 
antimalarial compounds and recently much effort has focussed on 
this area of malaria research. Recently, amantadine, an antiviral 
drug, was shown to act synergistically with chloroquine in vitro in 
one chloroquine-sensitive and two chloroquine-resistant isolates of 
P. Jalciparum. This compound was also found to be more potent 
against chloroquine-resistant strains than chloroquine-sensitive 
strains. In this study, the antimalarial properties of 10 amino
adamantane derivatives in 3 chloroquine-sensitive and 5 chloro
quine-resistant southern African reference isolates of P. Jalciparum 
were investigated by the radio-isotope incorporation method. The 
ICso values were shown to be significantly lower in resistant strains 
than in sensitive strains. The amino-adamantane derivatives, at 
subinhibitory concentrations, resulted in a significant decrease in 
chloroquine ICso in the resistant isolates, effectively rendering them 
chloroquine-sensitive. Isobolograms confirmed these findings and 
showed that these compounds have a moderate to strong synergistic 
effect with chloroquine in res,istant isolates and a weak or no poten
tiating action on chloroquine in the sensitive strains. The effect of 
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these compounds on chloroquine sensitivity may have some clinical 
relevance and further investigations in vivo are warranted. 

The attachment of micro-organisms to the hindgut of a 
spirostreptid millipede 

EDGreen and C Baker 
Department of Veterinary Anatomy w;d Electron Microscope Unit, Box 217 
Medical University of Southern Africa, Medunsa, 0204 South Africa. 

Millipedes are ecologically important detritivores feeding on 
decomposing plant material and depend on micro-organisms in 
their gut to break down the undigested organic matter. 

Samples from various regions of the hindgut of the millipedes were 
fixed in 2.5 % phosphate-buffered glutaraldehyde and routinely 
processed for light microscopy, as well as scanning (SEM) and trans
mission electron microscopy (TEM). The entire hindgut was found 
to be lined by bacteria and fungal filaments forming a dense layer 
(10-90 mm) adhering to the cuticular intima. The SEM study 
revealed that the longer rod-shaped bacteria were vertically 
anchored into cup-shaped attachment sites on the cuticular surface. 
The smaller rod-shaped bacteria were horizontally attached to the 
cuticle by extracellular projections. The filaments of the Trichomy
cetes fungi were attached by bell-shaped holdfasts which also ex
tended into several attachment sites. The TEM studies revealed that 
the attachment sites were cup-shaped depressions which extended 
through the epicuticle into the underlying cuticle. Spiralled canali
culi extended through the cuticle from the attachment sites to the 
absorptive epidermal cells. Thus, in addition to anchoring the sym
biotic micro-organisms, these sites may function in the absorption of 
nutrients through the cuticle. 

Collaborative project between University of Minnesota, 
Minneapolis and Amoebiasis Research Programme, South 
African Medical Research Council 

A P Gumede and T F H G Jackson 
South African Medical Research Council, PO Box 17120, Congella, 4013 South Africa. 

Invasive amoebiasis is one of the leading parasitic causes of mor
bidity and mortality. Entamoeba histolytica infects 1 % of the world's 
population, causing 100 million cases of invasive amoebiasis and up 
to 70 000 deaths annually. It is as yet unknown whether cure of 
invasive amoebiasis or elimination of asymptomatic intestinal infec
tion is followed by immunity to a recurrent intestinal infection or 
invasive disease. The aim of the current study is to investigate and 
characterise the natural immune responses that develops sub
sequent to invasive amoebiasis and asymptomatic intestinal infec
tion with E. histolytica. The study aims to recruit 100 patients, who 
were cured of amoebic liver abscess, and 900 of their close associates. 
All subjects will be followed up at 3-monthly intervals for a period 
of 3 years. The following parameters will be longitudinally moni
tored: clinical status, occurrence of E. histolytica as determined by 
culture and direct detection of faecal antigen, zymodeme analysis of 
the infecting strain, assays of serum adherence protein antigenemia, 
serum IgG antibodies to major recombinant antigens, salivary IgA 
to the galactose inhibitable adherence protein and soluble amoebic 
antigen, cell-mediated responses consisting of lymphocyte-prolif
eration studies and determination of cytokine profiles in response to 
mitogens and specific amoebic antigens. The progress of this long
term study is discussed. 

Prevalence of coccidia affecting small ruminants, espe
cially indigenous goats in three selected herds, grazing 
mainly on communal land 

C K Harper and B L Penzhorn 
Department of Veterinary Tropical Diseases, Faculty of Veterinary Science, 
University of Pretoria, Private Bag X04, Onderstepoort, 0110 South Africa. 

Small ruminant stock playa major role in protein production in 
rural communities. The diseases and parasites of these animals have 
not been investigated in detail. The aim of this project was to deter
mine the prevalence of Eimeria spp. in small ruminant stock in 3 
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selected herds located in the northern parts of South Africa, as well 
as determining which Eimeria spp. occur in these animals. Three 
localities were chosen, each having a herd containing indigenous 
goats. These were Medunsa, Nebo and Hammanskraal. Faecal sam
ples were collected randomly from different age groups within these 
herds on a monthly basis. The animals included indigenous goats, 
Saanen goats, Saanen x indigenous goats and indigenous sheep. 
Oocysts per gram of faeces was calculated for each sample, using the 
McMaster technique and species identification was done micro
scopically following sporulation of oocysts in 2.5 % potassium di
chromate. Preliminary results reveal that as far as Eimeria spp. 
present is concerned there is generally mixed infections with up to 
7 different species per sample. However, E. arloingi seems to be the 
most prevalent species. Diarrhoea has been noticed to playa major 
role in the disease picture seen in young kids in kraals, causil1g 
both unthriftiness and death. Although coccidiosis may be impli
cated, severe worm infections have also been seen in many of these 
cases. 

Epidemiology of Entamoeba histolytica 

T F H G Jackson 
Amoebiasis Research Programme, Medical Research Council (Durban), PO Box 
17120, Congella, 4013 South Africa. 

Entamoeba histolytica, the causative organism of amoebic dysentery 
and amoebic liver abscess, is recognised as 1 of 2 organisms in a 
species complex. The other organism, Entamoeba dispar is morpho
logically identical and is a non-pathogen. Before it was realised that 
these 2 organisms were separate species within the same species 
complex, epidemiological studies did not attempt to differentiate 
them. As a result many past statements on the epidemiology of 
amoebiasis are no longer valid. For example, the often stated 'half a 
billion overall worldwide prevalence of E. histolytica' is most certainly 
a gross 'Overestimate. This estimate was probably based on a global 
prevalence of 10 % of the world's population. In the epidemiological 
studies in which the species of Entamoeba infecting each subject has 
been confirmed by biochemical means, E. dispar has usually been 
found to be ten times more prevalent than E. histolytica. It is therefore 
much more likely that 450 million people are infected with E. dispar 
and 50 million with E. histolytica worldwide. Other global estimates 
such as the number of cases of invasive disease and the number of 
resultant deaths need to be reconsidered as only E. histolytica and not 
E. dispar are pathogenic. As these parasites are morphologically 
identical, microscopic identification alone is not appropriate for 
epidemiological studies. Culture, followed by iso-enzyme electro
phoresis, is the gold standard for identification and differentiation, 
but this is only available in a limited number of laboratories world
wide. Infection with E. histolytica gives rise to a strong antibody 
response, whether or not the host displays symptom? The concomi
tant occurrence of the characteristic quadrinucleate cysts of E. his-. 
tolytica combined with specific seropositivity can be used to confirm 
an infection with this parasite. Identification and differentiation is 
therefore feasible in most laboratories using this approach. In the 
future, tests based on the polymerase chain reaction (PCR) and 
antigen capture using monoclonal antibodies, should enable both 
diagnostic and epidemiological investigations to be based on rapid, 
reliable methods. 

Clinical trial of a monoclonal-based enzyme-linked 
immunosorbent assay (ELISA) for detection of specific 
Entamoeba histolytica antigen in faecal specimens 

T F H G Jackson", S R Epstein", L M Nevi/Jeb and W A Petri Jnr" 
aAmoebiasis Research Programme, Medical Research Council (Durban), 
PO Box 17120, Congella, 4013 South Africa, 

bTechLab, Blacksburg, VA, USA, 
cUniversity of Virginia, Charlottesville, VA, USA. 

Entamoeba histolytica is an intestinal parasite that infects approxi
mately a half billion people worldwide annually. Recently this 
organism was proved to comprise a species complex consisting of 
the pathogenic E. histolytica and the nonpathogenic Entamoeba dispar. 
We have developed an enzyme immunoassay test (ELISA) based on 
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epitope specific monoclonal antibodies to the galactose inhibitable 
adherence protein (GlAP) of these organisms. The test detects anti
gen in faeces and distinguishes E. dispar from the potentially invasive 
E. histolytica. It represents the first rapid and practical method for the 
detection of these intestinal protozoa in faecal specimens. A clinical 
field trial is currently being carried out to assess the value of this 
method in the routine laboratory. One hundred and forty seven 
random consecutive faecal specimens from King Edward VIII 
hospital have been screened quantitatively. The ELISA results were 
statistically analysed comparing the ELISA test to our gold standard 
i.e. a combination of culture/isoenzyme electrophoresis and 
microscopy/serology. The sensitivity for detecting a positive ELISA 
result (E. dispar and E. histolytica) was 57.9 %. The sensitivity for 
detecting non-pathogenic E. dispar was 18.18 % and pathogenic E. 
histolytica 50 %. The ELISA test was found to be 94.7 % specific and 
60.6 % sensitive. The Kappa statistic, which was calculated to assess 
the overall agreement, was K = 0.47 which indicated a moderate 
agreement. In comparison to the existing methods of culture and 
isoenzyme electrophoresis, this test has been found to be rapid, less 
involved and sensitive. 

Micro-habitat choice and oviposition of two dog tick 
species, Haemaphysalis leachi and Rhipicephalus 
sanguineus 

P A H Jacobs, L J Fourie and D J Kok 
Department of Zoology and Entomology, University of the Orange Free State, 
PO Box 339, Bloemfontein, 9300 South Africa. ,. 

Two tick species, namely Haemaphysalis leachi and Rhipicephalus 
sanguineus, commonly infest domestic dogs in South Africa. Both 
species are known to transmit pathogens such as Rickettsia conori, 
Coxiella burnetti, Babesia canis and Ehrlichia canis. As a possible basis 
for control methods, a study on habitat choice and oviposition of the 
2 tick species was conducted. Micro-habitat choice of replete females 
was determined in an experimental area simulating a natural envi
ronment. Engorged females were exposed to various temperatures 
and humidities to determine oviposition and hatching success. 
Major differences in the habitat choices between the two tick species 
were evident. R. sanguineus showed marked vertical distribution, 
selecting cracks and crevices in which to oviposit. H. leachi mainly 
burrowed and laid their eggs in the soil. The eggs of R. sanguineus 
were more resistant compared to H. leachi. 

Dermophthirius maccallumi, an interesting monogenean on 
the skin of the shark Carcharhinus leucas in St. Lucia, South 
Africa 

L F Khalil 
Department of Zoology and Biology, University of the North, Private. Bag X1106, 
Sovenga, 0727 South Africa. 

Dermophthirius maccallumi, a microbothriid monogenean, was 
found in large numbers on the dorsal surface of the head, from 
the dorsal fin up to the nose of the bull shark, Carcharhinus leucas 
(ca. 1 m long), caught at St. Lucia estuary at the end of May 1995. 
The parasite is small, leaf-like and flat. There is a small cup-shaped 
unarmed haptor but the parasite is very firmly attached to a 
placoid scale of the host by means of an adhesive substance. Species 
of the genus Dermophthirius cause serious problems and diseases to 
sharks, particularly those in confined conditions and aquaria. The 
morphology and various structures of this interesting monogenean 
are presented with the aid of light and scanning electron micro
graphs. 

Life-cycle and seasonal dynamiCS of Rhipicentor nutalli in 
the central Free State 

D J Kok, L J Fourie and W van Zyl 
Department of Zoology and Entomology, University of the Orange Free State, 
PO Box 339, Bloemfontein, 9300 South Africa. 

Adults of Rhipicentor nutalli Cooper and Robinson, 1908, most 
commonly parasitise hedgehogs and porcupines but have been 
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recorded from various other, mainly carnivore, hosts. It is known to 
paralyse and even kill domestic dogs. Little is known about the 
life-cycle and the hosts for immature stages. During investigation of 
the diversity and abundance of immature ticks on rock elephant 
shrews (Elephantulus myurus) known as an important host for the 
immature stages of several veterinary important ticks, many larvae 
and nymphs of R. nutal/i were recovered from captured hosts. En
gorged nymphs were allowed to moult into adults which were 
allowed to feed on hedgehogs, Atelerix frontalis. Females engorged 
over a period of 22 days and started laying eggs within 2-4 days. 
Egg-laying reached a peak between 5 and 17 days and up to 996 eggs 
were laid per day. Eggs hatched after 58 days. Larvae and nymphs 
fed on E. myurus kept under controlled conditions and engorged in 
4-7 and 4-15 days, respectively. The largest numbers of larvae (2-
19/host) and nymphs (4-8/host) were recovered from captured 
E. myurus during August and September, with a distinct decline 
during the summer months. 

Plasma nitric oxide levels in mice infected with Plasmodium 
berghei 

C Kok, D H EWald, S G Evans and I Havlik 
Department of Experimental and Clinical Pharmacology, University of the 
Witwatersrand, 7 York Road, Rlrktown, 2193 South Africa. 

Nitric oxide (NO) is an important regulator and mediator of mur
ine macrophage-mediated cytotoxicity and has been implicated in 
host pathology and parasite suppression during malaria infection. 
The aim of this study was to examine changes in plasma NO levels 
during the course of Plasmodium berghei infection in Balb/c mice. Mice 
were infected with 1 x 106 parasitised erythrocytes, and the infection 
monitored at various time intervals for 120 hours. Parasitaemias were 
determined 'immediately prior to collecting blood from anaesthe
tised mice, which were then euthanased. NO levels in plasma were 
assayed spectrophotometrically using the Griess reagent following 
the conversion of nitrate to nitrite by nitrate reductase. Immediately 
following infection plasma NO levels rapidly increased, peaking at 
6 hours post infection, with levels returning to base line within 36 h. 
Parasites became visible in the systemic circulation from 24 hand 
thereafter parasitaemias increased exponentially, with NO levels 
correlating with parasitaemias. Infection with P. berghei ellicits a 
2-phase immune response, the initial being non-specific immedi
ately following infection, followed by an antigen-specific response 
to the malaria parasite. 

African concepts of helminth infections: an anthropological 
perspective 

J D Kriel' and J J JOUbertb i 

'Department of Anthropology, University of Pretoria, Pretoria, 0002 
Sou th Africa. 

bDepartment of Medical Microbiology, Faculty of Medicine, University of 
Stellenbosch, PO Box 19063, Tygerberg, 7505 South Africa. 

The culture-bound beliefs and practices of some black communi
ties with regard to helminth infections are discussed. In the case of 
children, intestinal helminths are often considered a normal part of 
the process of growing up. Although mothers accept that such 
infections may be detrimental to a child's health, purgatives are 
considered sufficient treatment; no precautions are taken to prevent 
contamination of food. Helminth infections may also be perceived 
as evidence that a person is suffering from the ill effects of noxious 
medicines which have been 'placed' by malicious fellow men - either 
in the victims food or in places where he/she is sure to come into 
close contact with them. Taenia segments may occasionally be added 
to medicines, either as a curative measure or with harmful intent. 
The role of these practices as well as that of inter alia feeding habits, 
norms of modesty, and the vicious cycle of poverty in the transmis
sion of parasites and other pathogens is illuminated. Joint research 
programmes should be conducted to assess the epidemiological 
importance of such beliefs and practices in a culturally heterogene
ous country such as South ;Africa. Possible avenues of approach 
towards this goal are suggested. 
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In vitro culture of Giardia lamblia 

Z L Kwitshana and T F H G Jackson 
South African Medical Research Council, PO Box 17120, Congella, 4013 South 
Africa. 

Giardia lamblia is a protozoan parasite dwelling in the gut lumen of 
humans and some animals. It has a worldwide distribution and is 
the most frequently reported' intestinal parasite of humans in the 
United Kingdom, United States and Australia, with prevalence rates 
of infection varying between < 1 and 50 % depending on the 
population being sampled. In rural areas in South Africa, there 
is often poor sanitation, restricted water supplies, malnutrition, 
all of which promote Giardia infection and transmission. There
fore diagnostic surveillance of this growth retarding parasite is 
important in this apparently endemic country. A survey of 
parasitic infestation in Cape Town in 1989 found that of the 101 
children screened, 8 had Giardia cysts, and about 46 % had multi
parasitosis. A previous survey of intestinal parasitic infections in 
black school children in Northern KwaZulu-Natal revealed Giardia 
prevalence rates ranging between 2.8 and 4.3 % within the 4 regions 
screened. Faecal specimens were obtained from giardiosis 
symptomatic patients at the King Edward VIII hospital. Cysts 
were purified from the faeces on 1M sucrose gradients. Cysts 
were collected from the sucrose-water interface, washed and 
viabilities determined. The number of cysts ranged from 2.8-
10.5 x 106/mt and viabilities ranging between 39-91 % were 
recorded. Cysts were pretreated with.antibiotics and excysted by 
modifications of the Bingham and Meyer method in an acid, reduc
ing solution of HCl and cysteine for 1 h at 37°C. Excystment of 
cysts to trophozoites ranged from 16 to 31 %. Trophozoites were 
washed and introduced into Trypticase-Yeast Extract-Iron-Serum 
(TYI-S33) axenic medium and incubated at 37°C. After an 
initial subculture at 48 h further subculturing was performed at 
16-20 h. 

Occurrence of in utero Babesia equi carrier infections in the 
offspring of known carrier mares 

B D Lewis', B L Penzhorn', D H Volkmannb, AJ GuthrieC and 
M T E P Allsoppd 
'Department of Veterinary Tropical Diseases, 
bDepartment of Theriogenology, 
CEquine Research Centre, Faculty of Veterinary Science, University of Pretoria, 
Private Bag X04, Onderstepoort, 0110 South Africa. 

dDivision of Molecular Biology, Onderstepoort Veterinary Institute, Private Bag 
X05, Onderstepoort, 0110 South Africa. 

Very little is known about how and why Babesia equi-related 
abortions occur, or about the host-parasite interaction in utero. 
Classical theories suggest that once infected, the foetus is 
destined to be aborted. If one considers other protozoan and 
rickettsial parasites it becomes obvious that this need not necessarily 
be the case. For example, bovines infected with Anaplasma marginale 
may give birth to clinically healthy calves which are parasite carriers. 
The trial reported on here aims to investigate whether a B. equi carrier 
state, similar to the A. marginale carrier state, can be set up in utero, 
and to investigate whether the natural intake of colostrum has any 
effect on this infection. Six foetuses in different stages of gestation 
were mechanically aborted from known B. equi carrier mares. 
Polymerase chain reactions were carried out on DNA extracted from 
the foetal spleens. Amplification products were then blotted and 
probed with a radiolabelled B. equi-specific probe. A similar proce
dure was adopted with DNA extracted from blood collected from 7 
newborn foals less than 24 h old. All foetal spleen and newborn 
foal DNA samples were positive for B. equi, indicating the 
presence of an in utero B. equi carrier infection. A B. equi carrier mare 
was placed in a tick-free isolation unit prior to parturition. Blood 
samples were collected from the foal prior to colostral intake, and 
then daily for 21 days thereafter. The samples were analysed for the 
presence of B. equi using the DNA probe technique. Parasite DNA 
persisted in the foal's blood for the entire 21 days of the trial. 
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Some aspects of the morphology of the fish ectoparasite 
Afrolernaea mormyroides Van As, 1983 

W J Luus-Powell and J P van Niekerk 
Department of Zoology and Biology, University of the North, Sovenga, 0727 South 
Africa. 

The genus Afrolernaea is endemic to Africa and consists of six 
species. All the species except one, (i.~ .. Afrolernaea annemari Olde
wage, 1994) were recorded from morfuyrid fishes. This fresh-water 
parasite occurs usually in low numbers. Afrolernaea mormyroides 
specimens were collected from the gill filaments of the mormyrid 
hosts Marcusenius macrolepidotus and Petrocephalus catastoma in the 
Nwanedi-Lupepe Dams in Northern Province. Up to 9 parasites 
were recorded from a single host. The morphology was studied with 
the aid of scanning electron microscopy and light microscopy. Speci
mens were fixed in 70 % ethanol, cleaned by using an ultrasonic ba th, 
dehydrated and prepared for SEM using conventional methods. The 
adult A. mormyroides female's body is elongated and slender. It 
consists of a short spherical cephalothorax, a smooth elongated neck 
and a posterior sac. Attachment to the host is fa!=i~tated by 2 strongly
developed maxillae. The cephalic appendages are reduced and 
consist of the maxillae and maxillipeds. The first pair of thoracic legs 
is situated on the fused cephalothoracic segment. The posterior sac 
is of typical afrolernaeid shape. Two uniserate egg-sacs originate 
dorsally from the oviducal apertures. Two small caudal rami are 
situated at the posterior end of the posterior sac. 

The antimalarial activity of L 1, an orally active iron-chelating 
agent 

G F Mabezaa
, R L van Zylb, I Havlikb, A P MacPhail" and V R 

Gordeukc 

aDepartment of Medicine, 
bDepartment of Pharmacology, University of the Witwatersrand, llirktown, 2193 

South Africa. 
cDepartment of Medicine, The George Washington University Medical Center, 
Washington, USA. 

Iron-chelating agents have been widely studied as possible anti
malarials. Desferrioxamine (DFO) is effective in suppressing malaria 
in vitro, in vivo and in humans. However, a limiting factor against its 
use in the clinical management of malaria, is its poor absorption after 
oral administration. This is not the case for Ll, (deferiprone or 
1,2-dimethyl-3-hydroxy-pyrid-4-one). Thus, it was the aim of this 
study to determine the combined effects of Ll with chloroquine 
(CQ), quinine (QN), DFO and 2,2'-bipyridyl (BIPY). The FCR-3, 
CQ-resistant Plasmodium falciparum strain was maintained in 
continuo1.!s culture. Inhibitory drug concentrations were deter
mined by using the ~-hypoxanthine incorporation assay. Combina
tion experiment results were expressed in the form of isobolograms. 
The concentrations required to inhibit 50 % of parasite growth (i.e, 
the ICso values) for CQ and QN were 0.139 ± 0.D38 mM and 0.151 ± 
0.013 mM, respectively. Whilst Ll (ICso of 70.32 ± 5.42 mM) was not 
as effective as DFO or BIPY, with ICso values of 8.834 ± 0.460 mM and 
15.702 ± 1.854 mM, respectively. The combined effects of Ll with CQ 
and DFO resulted in additive interactions, while with QN and BIPY, 
antagonism was observed. The antagonistic interaction of Ll with 
BIPYindicates a possible competition for the redox-cycling iron. The 
additive interaction between Ll and CQ necessitates further 
research. 

Nematode parasites of the genus Contracaecum from fish 
and piscivorous birds in the Northern Province of South 
Africa 

N M Mokgalong and ,I E Saayman 
Department of Zoology, University of the North, Private Bag X1106, Sovenga, 
0727 South Africa. 

During extensive research surveys carried out over a number of 
years 7 Contracaecum species were recovered from 5 piscivorous 
avian hosts. These are: C. microcephalum, C. rudolphii, C. rodhaini, C. 
lawrencei, C. tricuspe, C. carlislei, and Contracaecum sp. from Phalacro
corax african~s, P. carbo, Anhinga melanogaster, Ardea cinerea and 
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A. melanocephala. Preceding this investigation, 3 species of adult Con
tracaecum have been recorded from South Africa, namely C. carlislei 
by Ortlepp (1938), c. lawrencei by Bisseru (1955) and C. rudolphii by 
Whitfield and Heeg (1977). Detailed infection statistics are provided 
for avian infections and the paper also lists fish intermediate hosts 
for the region. 

Gastrointestinal trematodes of the Phalacrocoracidae and 
the Anhingidae from the Northern Province of South Africa 

N M Mokgalong, S N Mashego and J E Saayman 
Department of Zoology, University of the North, Private Bag X1106, Sovenga, 
0727 South Africa. 

Freshwater ecosystems in the Northern regions of South Africa are 
inhabited by 2 phalacrocoracid and 1 anhingid species of piscivorous 
birds. These are: Phalacrocorax africanus, Phalacrocorax carbo and 
Anhinga melanogaster. Extensive surveys over a number of years 
showed that these birds play host to eleven digenetic trematodes. 
These are: Strige(l anhingae Ukoli, 1966, Schwartzitrema truonis (Dubois 
and Fain, 1956), Harvardia sandgroundi Baer, 1932, Hysteromorpha 
tri/oba (Rudolphi, 1819), Diplostomum tregenna Nazmi Gohar; 1932, 
Diplostomum ghanense Ukoli, 1968, Petasiger exaeretus Dietz, 1909, 
Thryphostomum radiatum (Dujardin, 1845), Clinostomum complanalium 
(Rudolphi, 1819), Neutraclinostomum inter medialis (Lamont, 1920) and 
Euclinostomum heterostomum (Rudolphi, 1809). Some of these trema
todes corresponded with metacercarial infections of indigenous 
freshwater fish from the study area. 

Symbionts of the red bait pyura sto/onifera (Heller, 1878) 
along the South African coast 

G Molatoli and L Basson 
Department of Zoology and Entomology, University of the Orange Free State, 
PO Box 339, Bloemfontein, 9300 South Africa. 

A study has been conducted to investigate the symbionts of the 
red bait Pyura stolonifera. Adults of red bait are sessile and under 
natural conditions occur in great abundance. This leads to their 
vulnerability to exploitation by man, in particular as bait for fisher
men. This paper reports on an interesting association between red 
bait and crustacean endosymbionts. Live Pyura specimens were 
collected at low tide and examined in a field laboratory to determine 
symbiont infestation. Symbionts were preserved in alcohol and for
malin and then prepared for scanning electron microscopy using 
standard procedures, and then studied in a JEOL WINSEM at 5 kYo 
Upon dissecting red bait, the first symbionts to be observed were 
amphipods of the genus Podocerus Leach, 1814, found to occupy the 
cage formed by oral tentacles. Other symbionts of the genera Doropy
gus and Gunenotophorus (Copepoda: Notodelphyidae) occupied the 
folds of the pharyngeal slits and the oesophageal bulb respectively. 
Taxonomic studies were undertaken to identify these symbionts. The 
copepod Doropygus has been identified as a new species based on 
the ornamentation of swimming legs. The systematics of the other 
symbionts requires clarification. No visible signs of host damage 
could be found. 

A quantitative assay for assessment of cytoadherence of 
Plasmodium falciparum-infected erythrocytes 

o Morrison, S G Evans and I Havlik 
Department of Experimental and Clinical Pharmacology, University of the 
Witwatersrand, 7 York Road, llirktown, 2193 South Africa. 

Cerebral malaria involves the adhesion of parasitised erythrocytes 
to the endothelial cells of the microvasculature of the brain and is 
associated with a high incidence of mortality. Cytoadherence is 
mediated by numerous receptors on the endothelial cells, such as 
ICAM-1, VCAM-1 and CD36. The aim of this study was to establish 
a quantitative in vitro model of parasite sequestration using isolated 
human platelets which express the CD36 receptor. Human platelets 
were isolated and a monolayer was formed by allowing platelets to 
attach to plastic flat-bottomed microtitre plates pre-treated 
with 3-aminopropyltriethoxy silane. Hypoxanthine radiolabelled 
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parasites in. the late stages (trophozoites and schizonts) were 
co-incubated with the platelets for 30 min at 37 cc. Non-adhered 
parasites were removed by washing, the degree of adherence was 
quantified by determining the remaining radioactivity. Morphologi
cal observations showed that Plasmodium Jalciparum parasites in the 
late stages adhered to the monolayer and radioactivity correlated 
with the number of adhered parasites. This quantitative assay will 
encourage the investigation and development of drugs capable of 
inhibiting cytoadherence. 

The tapeworm Phyllobothrium dohrnii (Oerley, 1885) (Tetra
phyllidae: Phyllobothriidae) from the spiral valve of the 
spotted ragged-tooth shark, Carcharias taurus 

N N Nicolaai", L F Khalil",b and J P van Niekerkb , 
"Department of Zoology, University of the North, Private Bag X1106, Sovenga, 

0727 South Africa. 
bInternational Institute of llirasitology, St. Albans, UK. 

Seven specimens of the tapeworm Phyllobothrium dohrnii were 
collected from the spiral valve of the spotted ragged-tooth shark, 
caught in the eastern waters of South Africa. These specimens were 
examined with both light and scanning electron microscopy (SEM). 
The scolex has no myzorhynchus. The 4 bothridia are pedunculated 
and boat-shaped with their marginal areas greatly crumpled. 
One accessory sucker is placed anteriorly on each bothridium. No 
neck is present. Segments adjacent to the scolex are distinctly marked 
with fingerlike outgrowths from the posterior borders. P. dohrnii is 
found widely distributed in elasmobranchs of all oceans. 

Antimalarial activity of extracts of the seeds of the neem 
tree: use of cyclodextrins as an effective solvent 

K Perrow", H Freeman", F A McMonagle", R H Strangb and R 
S Phillips" 
"Division of Infection and Immunity and 
bBiochemistry and Molecular Biology, Glasgow University, Glasgow Gn 8QQ, UK 

The neem tree, Azadirachta indica, native to India, is now found in 
other Asian countries, the tropical New World and West Africa. 
Extracts of various parts of the tree feature extensively in traditional 
medical practices. Antimalarial activity against asexual stages in 
extracts of the leaves (Udeinya IJ 1993 Transactions oj the Royal Society 
oJ Tropical Medicine and Hygiene 87: 471) and bark (Khalid SA et al. 1989 
Journal oj Natural Products 52:,922-927) and against sexual stages of 
Plasmodium Jalciparum in extracts of neem seeds Gones I W et al. 1994 
FEMS Microbiology Letters 120: 267-274) have been reported. The 
current study examined the effect of crude ethanolic extracts of the 
neem kernels/seeds on the aSlCxual erythrocytic stages of P. Jalciparum 
in vitro. Results indicated that methyl B cyclodextrin is a novel and 
effective solvent for the extract and the extract had anti-malarial 
activity in vitro with an IDso qf between 5 and 50 /lglmt. 

Anthelmintic resistance: evolutionary response to a 
changi,,!g environment 

R Prichard 
Department of llirasitology, McGill University, Montreal, Quebec, Canada. 

The control of parasites in animals depends primarily on the use 
of antiparasitic drugs. Anthelmintic resistance is a widespread 
problem in parasites of sheep, goats and horses, becoming an in
creasing problem in parasites of cattle, has been reported in swine 
parasites, and is of concern for the future control of some human 
parasites. The further development of anthelmintic resistance may 
threaten our livestock industries. How does resistance evolve and 
how can we better manage parasite control? Individuals in a popu
lation of parasites that have the genetic capacity to survive the effects 
of chemotherapy, have a selective advantage in an environment in 
which the chemotherapeutic agent is used. The frequency of the 
allele(s) that confer resistance will increase unless those alleles confer 
significant loss of non-drug-related general fitness. A random 
mutation event which may ~onfer resistance will be seen in a popu
lation at a frequency of about 10-6. If allele(s) that confer drug 
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resistance occur in the wild-type population at significantly higher 
frequency, it suggests that th~se allele(s) are not very deleterious to 
general fitness. The repeated use of an anthelmintic group will select 
for the resistance allele(s) which will become established in the 
population at a higher frequency than in a population of parasites 
not exposed to the drug. The genetic basis of resistance to anthelmin
tics and the frequency of resistance alleles in sample populations are 
examined. There is a need for. better tools to monitor changes in the 
frequency of resistance alleles so that we can rationally manage 
parasite control during an era in which anthelmintics with truly 
novel action may only be developed once every several decades. 
For this we need sensitive DNA-based assays to establish the geno
type of individual worms, eggs or larvae before resistance allele(s) 
become frequent and an irreversible resistance problem becomes 
established. 

Morphonuclear-induced effects of 2-aminopurine leading to 
cytotoxicity of Plasmodium falciparum 

L Reiter, 0 Hoskins, S G Evans and I Havlik 
Department of Clinical and Experimental Pharmacology, University of the 
Witwatersrand, 7 York Road, llirktown, Johannesburg, 2193 South Africa. 

. Cell-cycle progressions are subject to certain regulatory check
points that either promote or inhibit cell proliferation by signalling 
the completion or failure of particular cell-cycle events. These check
points encompass a family of protein kinases known as the cyclin 
dependent kinases (cdk's) which require associated cyclins to be 
activated. The aim of this study wa~ to investigate the effect of 
2-aminopurine, a protein kinase inhibitor and analogue of the purine 
molecule adenine, on Plasmodium Jalciparum development. Morpho
logical observation of the life-cycle of the malaria parasite in highly 
synchronous cultures after exposure to 10 mM 2-aminopurine in the 
ring, trophozoite and schizont stages respectively, were carried out 
in order to determine the influence of 2-aminopurine on the 
different stages of the parasite. We found that 2-aminopurine slows 
progression through the cell cycle and causes major parasite death 
at the time at which the parasite enters schizogony. This can be 
explained by the fact that 2-aminopurine treated cells fail to complete 
the mitotic cycle and proceed without metaphase, anaphase or 
cytokinesis events. We conclude that due to cdk inhibition, incom
plete cell progression leads to a 'self-destruction' and inhibition of 
P. Jalciparum development. 

Sero-epidemiology of human hydatidosis in Chile 

C Retamal, W Apt, H Reyes, C Perez, 0 Vargas, P H de 
Rycke, P Cortes, F Vega and R Sepulveda 
Department of llirasitology, Faculty of Medicine, University of Chile, 
3100 Gran Avenida, Santiago, Chile. 

Human hydatidosis is the principal parasitological zoonosis in 
Chile, with about 800 new cases and 60 deaths per year. The official 
prevalence based on hospital data, indicate a global estimation of 
700000 inhabitants. Autopsy studies during the period 1939-1994, 
gave a higher value of about 300 per 100 000. To confirm these figures 
of prevalence a serological investigation was undertaken between 
1977 and 1994 in presumably healthy people in 12 of the 13 political 
administrative regions of the country. A double diffusion (DDS) test 
was used for screening and the counter-immunoelectrophoresis 
(CIE) and/orimmunoelectrophoresis (IEF) as confirmation methods. 
A standardised hydatidic antigen and control sera was used according 
to CEPANZO. The presence of 2 or more precipitation bands were 
regarded as positive, while only 1 precipitation band'was interpreted 
as suspicious. Since 1993 the DDS, CIE, IHA and ELlSA tests were 
used in parallel in 3000 samples from the VIIth Region. These methods 
have been systematically used for 17 years on symptomatic patients 
with suspicion of hydatidosis (n = 1350). In agreement with the 
surgically confirmed cases a global sensitivity of 81.8 % and a speci
ficity of99.6 % with a predictive positive value 98.1 % and a negative 
95.7 % was observed. This indicates that in the hydatidic infection 
present or past, a percentage (18 %) of negative reactions and/or 
carriers of the cysts are present. This is a limitation in the study of 
healthy people in finding fewer cases, because asymptomatic positive 
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cases correspond in their majority to carriers of intact cysts. In our 
investigation we studied 15661 sera of healthy individuals, most of 
them from a blood bank n = 9440 and n = 6221 from rural places. 

We detected 85 positive reactions (0.54 %) corresponding to adults 
and young people. In 50 of these it was possible to carry out 
echografical and X-ray tests. In 47 of them hydatidosis was confirmed 
(20 lung and 27 hepatic); 7 were multiple relapses. All came from 
rural areas and 4 came from families with a histo~y of hydatidosis. 

These results allow us to conclude: .. that the real prevalence of 
human hydatidosis in Chile is much higher than the one apparent 
from official data. There is an urgent need for implementing national 
control measures. 

Serological diagnosis of neurocysticercosis by ELISA and 
counter-immunoelectrophoresis 

C Retamala
, I Zulantay", H Sariegob, R Melob, W Apta and P H 

de RyckeC 

aDepartment of RIrasitology, Faculty of Medicine, University of Chile, 
Santiago, Chile. 

blnstitute of Neurosurgery, Santiago, Chile. 
CLaboratory of Zoophysiology, University of Gent, Belgium. 

According to autopsy surveys the prevalence of neurocysticercosis 
in Chile is 30/100000 inhabitants. The present study deals with the 
use and evaluation of 2 serological tests, CIE and ELISA, applied to 
sera and cerebrospinal fluid. Two hundred and eight sera and 87 
samples of cerebrospinal fluid were analysed: 47 and 27 of these were 
from confirmed cases of neurocysticercosis respectively. The antigen 
used was a crude extract of Cysticercus cellulosae collected from mus
cles of freshly slaughtered pigs. The serological tests were carried out 
according to a standardised method adopted by the Pan-American 
Zoonosis Center (CEPANZO). From the confirmed sera (n = 47) 40 
were positive in ELISA and 34 in CIE. From the confirmed cerebro
spinal fluid samples (n = 27) 23 were positive in ELISA and 17 in ClE. 
In ELISA 14 sera had a cross reaction with confirmed hydatidosis 
cases, and 1 with a confirmed Faciola hepatica case. No cross reactions 
were observed in the tests on cerebrospinal fluid (neither with fungi 
nor with toxoplasmosis, meningitis, cases of intracranial hyperten
sion or cases of oncology pathology). In the ELISA and CIE tests used 
on cerebrospinal fluid specificity was 100 % (hydatidosis of the brain 
is exceptionally rare in Chile, and this may explain why we did not 
observe any cross-reactions in the case of the cerebrospinal fluid 
analyses neither); in serum specificities were 91.4 % and 91.1 % 
respectively. Sensitivity of ELISA in both serum and cerebrospinal 
fluid samples was 85.1 %; sensitivity of CIE in sera was 72.3 %, in 
cerebrospinal fluid 63.0 %. Since the use of CT and MR in rural areas 
is very restricted, we feel that the ELISA and CIE techniques applied 
to both serum and cerebrospinal fluid samples, can be used safely 
instead for diagnosis as well as for following up treated cases. 

Clinical profile of malaria patients from northern KwaZulu
Natal treated with chloroquine or Fansidar™ 

A Robinsona
, J A Freeseb and S M NgxongoC 

aDurban City Health, PO Box 2443, Durban, 4000 South Africa. 
bNational Malaria Research Programme, Medical Research Council, 

PO Box 17120, Congella, 4013 South Africa. 
CDepartment of Health, Private Bag X002, Jozini, 3969 South Africa. 

During April 1996, malaria patients reporting to N dumu clinic and 
Mosvold Hospital in Ingwavuma were admitted to the hospital and 
treated with either chloroquine or sulphadoxine/pyrimethamine. A 
history of relevant symptoms was obtained from each patient and 
an assessment of signs and symptoms was made according to the 
gUidelines set out by the WHO Malaria Action Programme. The 
clinical assessment was carried out daily during the 7-day observa
tion period and oral temperatures were taken every 4 hours. Thick 
and thin smears were prepared twice a day from finger pricks for 
microscopic determination of parasitaemia. Various haematological 
and biochemical parameters were determined prior to treatment and 
at the end of the observation period. The efficacy of the 2 treatments 
was assessed by parasite clearance time and fever duration. Patients 
were discharged if they were found to be free of asexual parasites for 
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2 consecutive days and if there was an absence of fever. Patients 
whose condition deteriorated after treatment or who were still 
parasitaemic on Day 7 were treated with quinine before being 
discharged from hospital. 

Genetic identification of individual Plasmodium infections 
in drug resistance monitoring 

C Roper", E J Rossouwb, B l F Bredenkampb and S M NgxongoC 

aLondon School of Tropical Medicine and Hygiene, London WCl 7HT, UK. 
bNational Malaria Research Programme, Medical Research Council, 

PO Box 17120, Congella, 4013 South Africa. 
cDepartment of Health, Private Bag XOO2, Jozini, 3969 South Africa. 

In a drug-sensitivity study carried out in northern KwaZulu-Natal 
in April 1996, eighty malaria patients were treated with either 
chloroquine or Fansidar™ in a randomised in vivo drug sensitivity 
investigation. The sensitivity of parasite isolates from each of the 
patients to both drugs was also determined in vitro. Prior to treat
ment and in the drug-free follow-up period, blood spots on filter 
paper were collected for PCR amplification of Plasmodium DNA 
sequences. We report on the genetic identification of malaria species 
and P. jalciparum clones in relation to drug sensitivity. 

Species composition and prevalence of human malaria 
parasites judged from traditional, morphological markers 
versus genetic markers in parasite DNA sequences 

C Ropera
, C A Greenb, S M NgxongoC anctD Ie Seue~ 

aLondon School of Tropical Medicine and Hygiene, London WCl 7HT, UK 
bNational Malaria Research Programme, MRC (Durban), PO Box 17120, 

Congella, 4013 South Africa. 
cDepartment of Health, Private Bag X002, Jozini, 3969 South Africa. 

A cohort of people was sampled, by finger pricks, 4 times during 
February through September 1995, in northern KwaZulu-Natal 
Province. The cohort was stratified into 4 geographic blocks based 
on levels of malaria case incidence judged from data on malaria 
transmission seasons of 1991 through 1994. Thick blood films were 
examined for 100 fields before being scored negative for parasites. 
The parasite-positive rates from the blood film results were: 
Block February April June September 
1 20.9 % (110) 8.4 % (83) 16.3 % (86) 8.3 % (72) 
2 15.4 % (78) 3.3 % (61) 3.5 % (78) 10.9 % (55) 
3 5.7%(106) 3.5%(87) 0.0% (81) 0.0% (71) 
4 2.5%(119) 0.0%(94) 0.0%(106) 1.1%(119) 
Total sample sizes appear in brackets. 

One definite and 5 possible infections from Plasmodium ovale were 
scored. All other infections were scored for Plasmodium jalciparum. 
Infections tended to occur in the same people so that if infected in 
the February survey a person was 2.5 times more likely to be found 
positive in June than was a person who was negative in February. 
All but 4 of the infections were treated with Fansidar™immediately 
after each survey. Several hypotheses, either singly or in combina
tion, account for this non-random distribution of infections amongst 
people: (1) parasites are resistant to the drug, (2) P. ovale is relatively 
common but usually misidentified thus single infections of P. ovale 
are unaffected by Fansidar™, in mixed infections, removal of P. 
jalciparum with Fansidar™ selects for P. ovale or permits recru
descence of the latter from hypnozoites 01; (3) some people are more 
at risk from infection than others. 

We report the use of PCR amplification of Plasmodium DNA to 
identify both species and individual clones of parasites to resolve the 
relative roles of these hypotheses. 

Plasma nitric oxide levels correlate with parasitaemia and 
disease severity in patients with Plasmodium falciparum 
malaria 

C Rosmarin, D H EWald and I Havlik 
Department of Experimental and Clinical Pharmacology, Faculty of Health Sciences, 
University of the Witwatersrand, 7 York Road, RIrktown, 2193 South Africa. 

Nitric oxide (NO) plays an important role in protection and 
pathology during infectious diseases. The aim of this study was to 
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investigate NO levels in Plasmodium jalciparu!!l-infected patients on 
admission, prior to the commencement of treatment, and to correlate 
these values with disease severity. Pa tients were stratified into severe 
or uncomplicated mild malaria groups on the basis of clinical data 
and parasitaemia according to WHO classification criteria. The study 
population comprised 41 people in the Gautengregion: 7 with severe 
malaria, 27 with mild, uncomplicated malaria and 7 controls. Plasma 
NO levels were determined spectrophotometrically using Griess 
reagent, after converting nitrate to nitrite with nitrate reductase. NO 
levels were significantly higher in severe malaria patients, but no 
significant increase occurred in mild uncomplicated malaria 
patients. NO levels correlated with parasitaemia. In conclusion, high 
plasma NO levels are associated with disease severity. 

Notes on digenetic trematodes from estuarine fish at lake 
St. Lucia, South Africa 

J E Saayman 
Department of Zoology, University of the North, Private Bag X1106, Sovenga, 
0727 South Africa. 

Fish helminthological studies were conducted ~ver a period of 4 
years on marine and estuarine fish at Lake St. Lucia on the North 
coast of KwaZulu-Natal, South Africa. Records on the digenetic 
trematode parasites of the 2200 marine fish species inhabiting the 2 
ocean systems of South Africa are extremely scanty. During recent 
years some records were published of digeneans collected mainly 
from South African Indian Ocean marine fish hosts. The present 
paper deals with anatomical and taxonomic details of some di
geneans belonging to the families Acanthocolpidae, Uihe, 1909, 
Eneteridae, Yamaguti, 1958, Pleorchiidae, Poche, 1926, Opecoelidae, 
Ozaki, 1925 and Lepocreadiidae, Odhner, 1905. New host as well as 
distributional records together with infection statistics are provided. 

Population study on the relationship between Strongy
loides stercoralis infection and nutritional status 

S M Sadjjadja and J Massoudb 

aDepartment of RIrasitology, School of Medicine, Shiraz University of Medical 
Sciences, Shiraz, Iran. 

bDepartment of RIrasitology, School of Public Health, Tehran University of 
Medical Sciences, Tehran, Iran. 

Most information about strongyloidiosis comes from case descrip
tions of one or more patients in hospital settings. Apparently no 
population studies have been undertaken to investigate the relation
ship between Strongyloides stercoralis infection and nutritional status. 
A study was undertaken in tl).e Caspian region of Iran, an endemic 
area for S. stercoralis infection. From 3000 individuals examined, 24 
individuals with pure S. sterco:ralis infection were randomly selected 
from the infected individual~ who had 100 to 1800 larva per gram 
of faeces. A total of 54 healthy individuals were selected randomly 
as a control group from the population under study. The nutritional 
status was performed using anthropometry, clinical signs and bio
chemical tests. Although weight for height and standard arm circum
ference was higher in control group than infected individuals, no 
significant differences were observed. ·From a clinical standpoint, 
no individual had clinical manifestations of energy and protein mal
nutrition but 29.2 % and 16.7 % of the infected and control groups 
had clinical manifestation of anemia, respectively. From the bio
chemical standpoint, haemoglobin, serum iron, transferrin satura
tion percentage, total protein and serum albumin were examined. 
Although all the mentioned parameters were lower in the infected 
than the control group, only serum albumin was significantly 
reduced in the infected than control group (p <0.05). The eosino
philia was greater in the patients than in the control group, with 
statistically significant difference in control group (p <0.05). 

The family Gnathiidae (Crustacea: Isopoda), temporary 
parasites of intertidal fishes 

N J Smit and J G van As 
Department of Zoology and Entomqlogy, PO Box 339, University of the Orange 
Free State, Bloemfontein, 9300 South Africa. 
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During each of 3 field trips to Port Nolloth (Cape west coast), 
Jeffrey's Bay (Cape southeast coast) and the De Hoop Nature Reserve 
(Cape south coast) respectively, Gnathia africana were found both 
parasitic on intertidal fishes and living in sponges. Different larval 
stages, praniza larvae, were found on Clinus and Caffrogobius spp. 
and in the sponges. The praniza larvae moult and metamorphose 
into mature specimens in the sponges. Within the sponges usually a 
single male is found together with several females and immature 
adults. The morphology of these organisms were investigated by 
light and electron microscopy. Special attention was paid to the 
mouthparts of both the blood feeding larvae and the sponge dwell
ing adults. The systematics of the family Gnathiidae are also cur
rently under review. 

Implementation of a technique to differentiate Haemonchus 
contortus and Haemonchus placei under field conditions in 
South Africa 

M 0 Stenson and H J Fourie 
Division of Helminthology, Onderstepoort veterinary Institute, Private Bag XOS, 
Onderstepoort, 0110 South Africa. 

. Where cattle and sheep are alternated on the same pastures for 
worm trials in the field, it is important to be able to differentiate 
between Haemonchus contortus (sheep wireworm) and Haemonchus 
placei (cattle wireworm). A known technique was followed which 
mounts a cross-section from the oesophageal-intestinal junction on 
a slide, and the synlophe ridges were counted. This was carried out 
on a laboratory strain of 20 H. contortus (10 male and 10 female) and 
31 H. placei (14 male and 11 female, 6 undetermined). The results were 
repeatable with 30 ridges for H. contortus and 34 ridges for H. placei. 
With this technique it is now possible to make a positive identifica
tion of H. contortus and H. placei. In field trials at 2 localities where H. 
contortus is present, a single identification of H. placei was also made. 

The breeding of uninfected African buffalo (Syncerus caffer) 
from parent stock carrying Theileria parva (corridor 
disease), under natural conditions 

W H Stoltsz 
Division of Protozoology, Onderstepoort veterinary Institute, Private Bag XOS, 
Onderstepoort, 0110 South Africa. 

The growing demand for buffalo by the game and tourist indus
tries in South Africa far exceeds the limited supply of animals that 
are free of both foot-and-mouth disease (FMD) and Theileria parva 
(Corridor disease) and therefore suitable for translocation to nonen
demic areas. Surplus T. parva-infected buffalo from a FMD-free area 
were investigated as an alternative source of 'disease-free' buffalo. 
Twenty-eight adult and subadult buffalo were translocated from a 
Corridor disease-endemic but FMD-free region to an area where 
neither these diseases nor the main tick vectors of T. parva (i.e. 
Rhipicephalus appendiculatus and Rhipicephalus zambeziensis) are en
demic. Adult buffalo, their calves and sentinel cattle were main
tained on the same premises and monitored at regular intervals by 
blood smear examinations, serological tests (IFAT) and PCR/oligonu
cleotide probe diagnosis for Theileria spp. infections. During the 
4-year study period, 36 buffalo calves were born to dams which were 
naturally infected with 2 or more of the following Theileria spp: 
T. parva, T. mutans, T. buffeli and the hitherto uncharacterised Theileria 
sp. (buffalo). Maternal antibodies to Theileria spp. were detectable in 
buffalo calves for between 3 and 5 months after birth. Two calves 
contracted intra-uterine infections, one with T. buffeli and the other 
with the Theileria sp. (buffalo). The remainder of the calves remained 
uninfected for the duration of the investigation. Although 
Rhipicephalus evertsi evertsi, Hyalomma truncatum and Hyalomma 
marginatum rufipes were present in the study area, no transmission 
of T. parva from the infected adult buffalo to the sentinel cattle or the 
buffalo calves occurred, indicating that these tick species are unlikely 
to transmit T. parva in the field. These results indicate that although 
T. parva-free buffalo can be bred from infected parent stock under 
specific conditions, the progeny must be monitored for possible 
intra-uterine transmission of T. parva. 
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Effects of ax en is at ion of Entamoeba histolytica on 
zymodeme status 

S Supersad and T F H G Jackson 
Amoebiasis Research Programme, Medical Research Council (Durban), 
PO Box 17120, Congella, 4013 South Africa. 

The isoenzyme profile is a direct'reflection of the genetic status of 
an organism. It has been suggested iI\ .the past that axenisation of 
Entomoeba histolytica can result in it con'~erting to the nonpathogenic 
Entomoeba dispar. This genotype change has been disproved recently. 
There are, however, no published reports on the effect ofaxenisation 
on the phenotype profile. This study describes experiments to moni
torthe effects ofaxenisation on zymodeme profiles of 2 strains (SAW 
1453-XIV and SAW 1769-XIX) of E. histolytica. These strains were 
obtained as xenic cultures. They were maintained in xenic medium 
until growth-concomitant organisms were restricted to a minimum. 
The amoebae were gradually subcultured into a Trypticase-Yeast 
Extract-Iron Serum (TYI-S33) axenic culture medium and Crithridia 
spp. were introduced to serve as a replacement for associate bacteria. 
The cultures were maintained in axenic medi\.lm and gradually 
weaned of the Crithridia over a period of 3-4 months. The cultures 
were deemed to be axenic when they were free of all Crithridia and 
associate organisms and were fully maintained in axenic medium. 
The zymodeme status of the organisms were monitored and 
throughout all stages of culture were found to be consistent with that 
of the xenic parents. 

The role of pyrimethamine in malaria control 

J M Tsoka, J A Freese and E J Rossouw 
National Malaria Research Programme, Medical Research Council, PO Box 17120, 
Congella, 4013 South Africa. 

PyriII]ethamine is not generally used on its own as an antimalarial 
drug in South Africa. Until recently, the pyrimethamine/chloroquine 
combination was routinely used for prophylaxis and treatment of 
Plasmodium falciparum malaria in South Africa. Currently, the drug is 
being used in combination with sulphadoxine, as Fansidar™, for 
treatment. Resistance to .both pyrimethamine and chloroquine is 
now well established in this country. Howeve:t; the usefulness of 
pyrimethamine against local populations of P. falciparum has not 
been fully investigated. A study was therefore carried out in vitro to 
determine whether there was any synergism when pyrimethamine 
and chloroquine were used in combination against the local isolates 
of P. falciparum. Growth of the parasites was measured using the 
isotope-incorporation method. The effect of pyrimethamine on 
transmission-blocking was also investigated by adding the drug 
solution at a concentration known to inhibit the asexual stages 
during gametocyte stimulation. The results of this study confirm lack 
of positive interaction between pyrimethamine and chloroquine. 
Pyrimethamine, on the other hand, caused a significant decrease in' 
the number of young gametocytes with subsequent reduced num
bers of mature gametocytes and inhibited exflagellation in 1 of the 2 
isolates tested. The drug may therefore be effective in blocking 
transmission and should therefore not be completely rejected as an 
antimalarial agent. 

A scanning electron microscope study of the scolex of the 
genus Houttuynia struthionis 

A F van Amelsfoorta and H J Fourieb 

"Bayer, PO Box 143, Isando, 1600 South Africa. 
bDivision of Helminthology, Onderstepoort lkterinary Institute, Private Bag X05, 

Onderstepoort, 0110 South Africa. 

Houttuynia struthionis is a cestode belonging to the Family 
Davaineidae and is a parasite occurring in the intestine of ostriches 
in Africa. A scanning electron microscope examination of the scolex 
of H. struthionis was undertaken to study the surface structure. It 
appears that the scolex of the genus H. struthionis differs from that 
of other subfamilies in the family Davaineidae, in that it does not 
have scale-like spines covering the base of the rostellum. Instead, the 
base of the rostellum is covered with hooks resembling those of the 
larger hooks in the rostellum. 
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Some protozoan associations with South African limpets 

L L van As, J G van As and L Basson 
Department of Zoology and Entomology, PO Box 339, University of the Orange 
Free State, Bloemfontein, 9300 South Africa. 

The existence of different invertebrates associated with limpets is 
well documented. These included polychaetes, isopods, crustaceans 
and turbellarians. There is a dearth of papers on protozoans associ
ated with limpets, in fact only 1 paper deals with the South African 
fauna. The South African coast is known worldwide for its unique 
limpet fauna with 3 genera and 19 species occurring in different 
regions around the coast as well as in different intertidal zones. Key 
questions asked at the beginning of this study can now be answered 
and the existence of 2 ciliophorans, which are associated with the 
limpets, can be reported. These are the sessile ciliophoran Manto
scyphidia and the spirotrich Licnophora occurring on the gills of the 
limpets. Two cases of hypersymbionts were found associated with 
Mantoscyphidia, the one externally, gripping the sessile ciliophoran 
around its scopula and another one internally. All 4 of these are new 
records of protozoans associated with the South African limpets. The 
Mantoscyphidia and Licnophora species are new to science, while the 
other two protozoans are most likely new genera. 

Factors affecting development in Ixodes rubicundus 
(Ixodidae) nymphs 

F J van der Lingen, L J Fourie and D J Kok 
Department of Zoology and Entomology, University o{the Orange Free State, 
PO Box 339, Bloemfontein, 9300 South Africa. 

Ixodes rubicundus is endemic to South Africa and is responsible for 
toxicosis among livestock and game which is referred to as Karoo 
paralysis. The tick is of considerable economic importance and 
various aspects of its bio-ecology are currently under investigation 
in order to maximise the efficiency of control. The life-cycle of the 
tick extends over 2 years and the eggs and engorged nymphs un
dergo a developmental diapause. The objective of this study was to 
investigate nymphal development with particular reference to the 
effects of temperature, relative humidity and photoperiod on 
moulting and on diapause. Normal development and moulting of 
engorged nymphs will only take place between temperatures of 
15-25 0c. At 33 % relative humidity no development was evident and 
some were still alive after 265 days. 1. rubicundus nymphs are sensi
tive to photoperiodic stimuli before, during and after feeding and 
display a long-day reaction. A significant proportion of nymphs 
exposed to a photoperiod below the critical photoperiod, underwent 
a diapause. The effect of temperature is only apparent near the 
critical day-length, which implies a thermolabile photoperiodic 
response. 

Morphological aspects of Lernaeopodidae (Copepoda) from 
spa rid hosts in Lake St. Lucia 

J P van Niekerk and PAS Olivier 
Department of Zoology and Biology, University of the North, Private Bag X1106, 
Sovenga, 0727 South Africa. 

Members of the family Lernaeopodidae were collected from Hell's 
Gate, Lake St. Lucia during a parasitological survey in 1994. Speci
mens of Alella were found a ttached to the tips of the gill filamen ts of 
Rhabdosargus sarba and Rhabdosargus hoi ubi, while specimens of Neo
brachiella were collected from the operculum folds of Acanthopagrus 
berda and R. sarba. The morphology of the 2 genera of Lernaeopodi
dae is compared by scanning electron microscopy (SEM). Important 
taxonomic features include the antennae, maxillules, maxillae, max
illipeds and other attachment organs. Special reference is given to 
the position and morphology of the maxillae and their role in the 
attachment to the hosts. Specimens were fixed in 70 % ethanol, 
cleaned with an ultrasonic bath and prepared for SEM using con
ventional methods. The aim of this study is to determine, describe 
and compare the morphological detail of Alella with that of Neo
brachiella by SEM. 

0038-2809 Tydskr.S.Afr.vel.Ver. (1996) 67(4): 171-181 

R
ep

ro
du

ce
d 

by
 S

ab
in

et
 G

at
ew

ay
 u

nd
er

 li
ce

nc
e 

gr
an

te
d 

by
 th

e 
Pu

bl
is

he
r (

da
te

d 
20

11
)



Assessment of chloroquine sensitivity in Plasmodium 
falciparum using point mutations in the PFMDR1 gehe 

W H van Nieropa, J A Freana and M B Markusb 

aSouth African Institute for Medical Research, Johannesburg, 0002 South Africa. 
bPurasitology Research Programme, University of the Witwatersrand, 
Johannesburg, 2050 South Africa. 

Chloroquine resistance· in Plasmodium jalciparum is increasing in 
frequency. In order to keep track of the state of resistance, continued 
chloroquine sensitivity testing is essential. The WHO standard test 
is laborious and subjective. Chloroquine sensitivity testing has been 
carried out in Mpumalanga and the results have been compared to 
PCR and restriction digest analysis of specific mutations within the 
pJmdrl gene. Of the 61 isolates screened, successful in vitro 
chloroquine sensitivity tests were carried out on 23 isolates. 
Chloroquine resistance was calculated at 78 %. Chloroquine resis
tance was calculated at 68 % using the results of the PCR analysis. 
No significant difference wasiound between the results of the 2 tests. 
These results suggest that it would be feasible to use PCR analysis 
for large-scale assessment of chloroquine sensitivity within a specific 
region. 

The effect of a blood substitute (PHP) on the antimalarial 
activity of quinine against Plasmodium falciparum in vitro 

D H E Walda, S G Evansa, I Havlika and Y Kanekob 

aDepartment of Experimental and Clinical Pharmacology, University of the 
Witwatersrand, 7 York Road, Purktown, Johannesburg, 2193 South Africa. 

bAjinomoto Co., Inc, Tokyo, Japan. 

A major complication of Plasmodium jalciparum malaria infection is 
severe anaemia, for which no specific therapy exists other than red 
blood cell transfusion. The transfusion of allogeneic blood involves 
many hazards including red cell incompatibility, febrile reactions 
and the transmission of infections, particularly HIV, which may be 
avoided with blood substitutes. The aim of this study was to assess 
the effect of pyridoxylated haemoglobin polyoxyethylene (PHP), a 
cell-free haemoglobin blood substitute, on the antimalarial action of 
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quinine on P. jalciparum in vitro. PHP and quinine were used in 
combination and their effects on parasite survival determined using 
radiolabelled hypoxanthine uptake as an index of parasite growth. 
PHP exhibited intrinsic antimalarial activity in vitro, with an ICso of 
7.8 ± 0.1 mg Hb/mt. Increasing concentrations of PHP significantly 
antagonised the efficacy of quinine. Based on these observations, 
caution should be exercised when using blood substitutes, such as 
PHp, with quinine in the treatment of anaemia associated with 
severe malaria. 

The relationship between helminth levels, body condition 
and management schemes in working donkeys in the North
West Province, South Africa 

DWells, R C Krecek and J C Lourens 
Department of Veterinary Tropical Diseases, Faculty of Veterinary Science, Univer
sity of Pretoria, Private Bag X04, Onderstepoort, 0110 South Africa. 

This study aimed to investigate the helminth status of working 
donkeys kept under different management schemes and the effects 
of helminths on their body mass and condition. Donkey owners from 
3 areas in the North-West Province were interviewed to assess their 
management systems. The identity, height, heart girth, length and 
'condition score were recorded and a faecal sample collected from 
each donkey in the study once a month for 1 year. Faecal samples 
were analysed for nematode eggs, trematode eggs and cultured to 
identify nematode species. Final comparisons between management 
system subgroups for age, mass, condition score, faecal egg count, 
species composition of larval cultures and work done by the donkeys 
were performed. Four management systems were identified, and 
differences in body mass and condition score of donkeys under the 
4 systems were found. Helminth species composition and faecal egg 
counts also differed between the 3 areas. Differences in the number 
and species of helminths in donkeys kept under different manage
ment systems were evident, which makes it possible to suggest a 
management system which is appropriate for the control of 
helminth parasites in donkeys. . 
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