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Abstract
Toxoplasmosis is one of the most widespread paragitfections known. Clinical manifestation of
toxoplasmosis because of immunosuppression isalpidue to a reactivation of a chronic infectioiccording
to the UNAIDS 2008 report on the global AIDS epidenabout 5.7 million South Africans were infectand
living with HIV in 2007, with obvious risk and hehlresource implications for toxoplasmosis.gondii has
been largely neglected as a health risk to the rgemmpulation in the HIV era. Currently South Afiis
burdened with ongoing HIV and TB pandemics. SoufticA accounts for 17% of the global HIV burden and
has a TB incidence of 950 per 100,000 as at 201¢h Bigh incidence of immunosuppressive infectjouts the
population at a high risk of opportunistic infectiosuch as toxoplasmosis. Seroprevalence rateérica/are
high in both human and animal populations, butdtee no reports on the significance of the pathagéhin
the food or water chain of African cultures. Futwerk should focus on a more systematic approaafarids
Toxoplasma gondii seroprevalence data gathering and analysis irr eod@form on effective approaches to its
prevention and disease reduction, and on the mialeepidemiology of the pathogen within the Southican
context.
Keywords. Toxoplasma gondii, behavior, toxoplasmosis, mental health, seroglesmce, South Africa, disease
burden, HEU, HUU.

1. Introduction

Toxoplasmosis, a disease causedTbyoplasma gondii, is one of the most widespread parasitic infetion
known. It has a global distribution, is able toeicif nearly all mammalian and avian species andoxppately
25% of the global human population is thought tartfected (Fuks et al., 2012).

T. gondii has both medical and veterinary significance owmgnanifestations such as congenital infections as
well as abortions in its human and animal hostam(ind Weiss, 2004). Interest in toxoplasmosis dsd i
pathogenesis has resurfaced since it was discovbegdwith the onset of the acquired immunodeficien
syndrome (AIDS) epidemic, opportunistic infectiogisch as acute toxoplasmosis induced cranial azdtifin
and the ensuing encephalitis could be fatal iftresited (Bhopale, 2003) (Kistiah et al., 2011). phedominant
thinking is that parasite transmission in humand amimals is via active or passive ingestion of leesisting
stages of the organism (namely the oocysts fromddkces) in contaminated food or water and tisststs in
infected (contaminated) meat or offal (Frenkel, @9{@acobs and Mason, 1978) (Smith, 1993) (Terttexl.g
2000). Infected felids are known to shed milliofi®ocysts into the environment through their feeesich then
develop into sporulated cysts, which become sou€@sfection. Not unexpectedly, toxoplasmosis igually
absent in islands which are uninhabited by felMar{day, 1972) (Wallace, 1969).

2. Pathogenesis

The majority of exposed human adults do not develpparent clinical symptoms, however, a minority of
apparently healthy persons who acquire prinfargondii infection after birth may exhibit mild symptomscéu

as fever and lymphadenopathy. Recent research stutige this variability in human infection may part be
ascribed to the causativie gondii strain type (Kim and Weiss, 2004). The infectiongresses from an acute
stage to a chronic or supposedly latent (cyst)esiagthe host (Bhopale, 2003). Infected individuadsain
asymptomatic unless they become immunosuppressadevér in certain unusual cases, previously healthy
individuals have been known to acquire and develepere and fatal toxoplasmosis, with pulmonary and
multivisceral clinical presentations which are phblysrelated to virulence of the parasite (Demaalet 2007).
Healthy subjects may also develop ocular compbeeti with severe visual impairment (Glasner et al.,
1992)(Dubey and Jones, 2008).

Congenital toxoplasmosis, as the second most comntauterine infection, remains a public healtiolgem
throughout the world. It can result in some of thest serious consequences with a wide range oicalin
manifestations, including, but not limited to, sporeous abortions and stillbirths or in live infant
hydrocephalus, microcephaly, and retinochoroiditisl cerebral calcifications. 70-90% of congenitatfiected
infants are asymptomatic at birth but affected ades may already demonstrate central nervous system
involvement and related complications or an appgrelmealthy child may present with retinochoroigliti
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chorioretinitis and central nervous system comfilices later in life (Dubey and Jones, 2008).

The risk of transplacental transmission ©fgondii to the developing fetus is low when maternal prima
infection occurs during the first three months bé tpregnancy (10-15%) and is highest when the pyima
infection occurs during the last trimester of gtsta (60-90%). The frequency of transmission iseirsely
related to the severity of the disease (Remindg2606). The clinical course in the infant or chiédhiowever not
related to the presence or absence of symptonteafisease in the mother.

Clinical manifestation of toxoplasmosis becauseimmunosuppression, typically due to reactivation aof
chronic infection or acquisition of a new infectiomanifests primarily as toxoplasmic encephalifig€) also
known as central nervous system toxoplasmosis @tudl., 1983)(Luft et al., 1984). Disease progmesteads
to severe manifestations such as confusion, leghargntal state changes, seizures, and coma, anuuthbome
is fatal (Hill and Dubey, 2002). Approximately tuluirds of all people currently living with HIV afeund in the
sub-Saharan region of Africa. According to UNAID808 report on the global AIDS epidemic, about 5.7
million South Africans were infected and living witHIV in 2007, with obvious risk and health resaurc
implications for reactivation or acquisition of @ttions including toxoplasmosis (Kistiah et al.12p

In the pre-HAART era, toxoplasmic encephalitis whaes leading cause of death in patients with AIDSlekeide
and was known to occur in 3 to 40% of all patientth acquired immunodeficiency syndrome (Joneslet a
2003)(Jones and Dubey, 2012). However, fortunateith the onset and wider availability of HAART,
morbidity, mortality and healthcare utilization atdd to Toxoplasma encephalitis has declined noticeably
(Saadatnia and Golkar, 2012).

Focus has shifted recently to the growing popuhatad infants born to HIV-positive mothers, but who
themselves are HIV-negative (HEU). These infanténgared to their HIV unexposed, uninfected couratesp
appear to be at increased risk of hospitalizatios th serious infections (Slogrove et al., 2012pd¢eially those
born to mothers who are infected simultaneoushhwitV and T. gondii should be evaluated for congenital
toxoplasmosis, as there is an increased risk ativgdion and disease particularly in the more selyammune-
compromised mother.

There is limited literature on toxoplasmosis anbeteulosis co-infection. However, tuberculosis iscanmon
co-infection of HIV and hence compounds the poggritir cerebral toxoplasmosis. Toxoplasmosis togettith
toxocariasis and tuberculosis, are the most comraoses of lymphadenitis in children (Guneratnd.e2811).
Hwang et al., recently reported the co-infectiontaberculosis and cerebral toxoplasmosis in anroike
immunocompetent individual and they attribute thpartunistic toxoplasmosis infection to immunosiggsion
caused by the coexistent tuberculosis (Hwang £2@1.2).

2.1 Modification of Host Behavior

The dormant, latent or chronic form of human toasphosis was thought to be asymptomatic duringatent
period, however; recently the adverse effect of shpposedly latent infection on the infected indibal's
reaction time, tendency for accidents, behaviorrapdtal iliness has become a focus of research.

In animal studies, rodents that are chronicallyedtéd with toxoplasmosis lose their aversion tdr tfedid
predators and are attracted to their odor whichlt®é more successful predation (Dass et al.1pQatentT.
gondii infection may even have an effect on psychomotfgpmance as well as on personality profiles of
infected humans, consistent with effects observedthe rodent models (Flegr and Hrdy, 1994)(Flegr,
2007)(Flegr, 2013).

Increased levels of arifi gondii IgG antibody levels have been reported in schizemih patients at the onset of
the disease and increased suicidal tendenciedentliainfected human females, whilst latently otédl males
have been observed to become erratic or reckldsshavior (Fuks et al., 2012)(Carruthers and Sy2007).
Mothers infected witi. gondii were found to be more likely to indulge in selfetited violence (Pedersen et al.,
2012). T. gondii infection has also been associated with bipolaordier type 1 disease (Hamdani et al.,
2012)(Pearce et al., 2012).

Fuks et al. 2012, proposed that the mechanismhferats being the invasion of dendritic cells andssguent
modification of gene expression in these cells todpce and secrete GABA, a well-known neurotranemit
(Fuks et al., 2012).

These observations give rise to speculations onettaogy of violence and the potential for intemtien
particularly for mental health disorders, the glodad national burden of which is on the rise (8als8 et al.,
2011).

3. Prevalence of Human Toxoplasmosisin South Africa

Global T. gondii antibody sero-prevalence rates range from 0 td/dQDubey and Beattie, 1988T.he first
prevalence study from South Africa in 1974 repode’®V % positivity in the former Transvaal regidme highest
sero-prevalence in this study was amongst Indi&8%of, followed by coloreds (43%), whites (33%) dalcks
29% (Mason et al., 1974).
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In 1978, national sero- prevalence of 20% was tegoon samples representing all provinces andegroups
(Jacobs and Mason, 1978).1992, Schneider, Schutte and Bommmeported a sero- prevalence of 12.5% in
whites, in coloreds 28.3%, 36.9% in Indians an@%®6in blacks (Schneider et al., 1992).

Fielder et al. in 1995, reported sero-prevalentesraf 43% in blacks, 26% in colored and 15% int@fin 480
consecutive HIV infected individuals in the West€rape (Fielder et al., 1995). Sonnenberg, SilbdrJamtsch
(1998), documented a sero-prevalence rate of 2#4.Black HIV (+) patients from the Eastern Cape and
KwaZulu-NatalProvinces, Lesotho and Mozambique (Sonnenberg, €t98).

However, a study from the Gauteng Province by Idaal., in 2007 was of 307 black HIV infected in-patient
who were not on antiretrovirals or receiving cowiazole reported a sero-prevalemage of only 8% (Hari et
al., 2007).

Bessong and Mathomu (2010) reported a sero-prexaleil8.1% in a retrospective studyTofjondii infection

in HIV-positive individuals in Venda, north-easteé8outh Africa, but they noted that females betwiberages of
21 to 35 had a sero-prevalence rate of 82% (BesaodgMathomu, 2010).However, Kistiahet al., 2011
reported a sero-prevalence of 9.8% amongst a caidflVV positive and negative patients and only8P3.
prevalence in a cohort of HIV positive pregnant veonn Gauteng Province (Kistiah et al., 2011).

The above studies were not systematic; they focasedifferent populations and different diagnosssts,
making comparison difficult. Risk factors were migtailed and at-risk groups not monitored over tiime
clinical relevance. Extremely high seroprevalerates 82% (north-eastern South Africa) were repoatedell

as low prevalence (8%, 9.8%) in the coastal surveys

4. Diagnostic and Treatment Challenges

The most commonly used initial laboratory test déagnosis is the serological detection of spedii€, IgM
and IgA antibodies td@. gondii by commercially available test kits. Although Igiitibodies decline faster than
IgG antibodies, they may persist at high levelsujpito 18 months, making the diagnosis of congeimfaction
difficult. In this setting and where only a singlample is available the more recently available &y@lity test
may be helpful and assist in differentiating recarfection with low avidity (weak antigen bindindjom
chronic infection with high avidity IgG antibodi¢strong antigen binding) to help rule out infecgan the last

4 to 5 months. PCR diagnosis on amniotic fluid dasmpf gestations identified at risk serologicakaggestive
ultrasonographic features of the foetus have artegospecificity of close to 100% fdr. gondii. Serologic
methods for diagnosis in AIDS patients and the imeiaompromised are unreliable due to deficient ifipec
antibody production. Prevention strategies for dtiten with T. gondii, especially in pregnant females revolve
around health education for personal hygiene aad fandling (Bope and Kellerman. 2013).

Specific treatment of the immune-competent, nompaat patient is generally not indicated, as indecis
usually subclinical and self-limited. For pregnambmen (if infection is diagnosed) and the immune-
compromised however, treatment with anti-toxoplasragents such as a combination of pyrimethamine,
sulphonamides and spiramycin directly after diagnissindicated (Bope and Kellerman. 2013).

5. Conclusions

Currently South Africa is burdened with ongoing HiXid TB pandemics. South Africa accounts for 17%hef
global HIV burden and has a TB incidence of 950 14,000, as at 2012 (Mayosi and Benatar, 2014¢raly
reported seroprevalence rates in Africa are highoith human and animal populations. The likelihobdisease
transmission via contaminated food and water seurite the HIV era has serious implications for
underdeveloped countries, hence the increasedofiskxoplasmosis as a waterborne or food borneadise
(Conrad et al., 2005). Toxoplasmosis presents Heclyg in its diagnosis and treatment of recergdtibn and
reactivation, as it requires a combination of testich have to be interpreted in the context ofichl
examination and history for appropriate intervemtiespecially in pregnancy and for the immune segged. A
more systematic approach towan@soplasma gondii seroprevalence data gathering and analysis isccédl in
Africa, for effective approaches to prevention digkase reduction.

T. gondii has been neglected as a health risk to the gepapalation in the HIV era and there is lack ofiaate
information on prevalence in human and animal patahs and its importance in the food chain andvatter
sources. The emerging evidence concerning its pataffects on the mental health of infected bpparently
physically healthy individuals should prompt funtliesearch.

Future work should also focus on the monitoringsefisitive populations such as pregnant women,(bath
feral and domestic), HIV and TB patients and smathinants such as sheep. The molecular epidemialbthe
pathogen also needs to be investigated in ordeate an understanding of the strains that are rmgusfection
in South Africa and where they fit in within the ridan as well as global phylogeny and also theiulehce
phenotypes.

Finally, there is the need to institute policiesamvocacy and active surveillance of at risk pofpats in order
to create adequate awareness and hence aid impogvef any unexpected outbreaks.
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