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16. Malana in Pregnancy: The Parasite Infection

Mechanism

Abmad Ghiffari, Emerging and Neglected Tropical Disease Unit, (BiE-F), Frankfurt
am Main, Germany

Rostika Flora, Sriwijiaya University Parasitology Department,

Palembang, Indonesia

Rintis Noviyanti, Eijkman Institute for Molecular Biology,
Jakarta, Indoneria

Plgspeodm pivaye (Poviax) malaria is the most widely distnbunted speciez of hnman
malaria, threateming nearly 3 billion pecple in 95 countries ranging from temperate
to tropical 1n the Amercas, Africa, Asia. In Indones:a, it is estimated that nearly
1296 million people lived at rsk of P.wpex transmission in 2010 (Elyazar et al,
201Z2). The nmmber of patients with P.eipex malaria annvally reaches 72-80 million
cases per year, and the highest rate is in Asia (Lnzemburger et al, 2001). By con-
trast, in Afnca the number of people with Paray malaria is low, due to low preva-
lence of Duffy antigen which serves as receptor for the mnvasion of merozoites of
P. wwaxe into red blood cells (Mendiz et al, 2001). Malara in pregnancy can be
caused by all homan-pathogemse species of Plasmodinm, but Puwrex and
P jalrparm are the most common parasites that canse infection 1 pregnant wom-
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en. Plarmodinm faliparimr as the predominant parasite has the most severe impact on
morbidity and moctality of mother and foetns (e Gregor, 1984,

In order to invade host erythrocvtes, Panax requires a cell receptor, for
example the Duffy antigen. Unlike P falaperas that can invade red blood cells of all
ages, Pouraw only invades retiemlocytes. Plarwodivmr sivae alse has a longer
meubation perod (12 days to several months) with the erjthrocyte cycle of 42-48
honrs and the prodnction of 12-24 merozoites per schizont (Collins et al., 2004).
The ability of P f&ésparwar to adhere tot he endothelinm of blood vessels canses the
cocuerence of severe malana in P fedvparyme-infected patients (Rogerson et al,
2004). In contrast, P.wrax-infected erythrocytes change their shape cannot attach to
the endothelmm of blood vessels and thus, rarely progresses to severe malaria
(Svwanamsk et al., 2004,

Pregnant women in malaria-endemic areas are hughly susceptible, especially in
primigravidae. The main factors are related to low cellular immmunity and the
placenta which nnformnately favors the parasite to mnltiply (Espinosa et al., 2004).
Malaria has an impact on the mother and foetms cansing maternal anemia and low
birth weight (LBEW).
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Figure 1: Effect of malana in pregnancy on matemal, newbom, infant, and child
health (Desai M, et all., 2007}, own presentation.
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LBW is related with specific changes in the placenta where parasites matnre and
accnmulate 1 high density of the placental intermillous space. Segnestration in the
placenta 15 mediated by the receptor chondrostin sulphate A (C5A) and hyalnronie
acad (HA), expressed by the syncytotrophoblast placental mntermillons space limit
(Matejevie, 2001). To enable the attachment between parasitized erythroeytes with
receptors in the placenta, the erythrocytes express varmant surface antigens (V3A).
The dominant V5A on the sucface is P falisarvm Ecrthrocyte Membrane Protein 1
(PtEMP1) encoded by the var multigene famuly (Newbold et al., 1992, Smith et al.,
1995; Noviyanti et al., 2007). Adhesion mediated by V3A results in changes of
mflammatory cytokines in the placenta, such as an increase of TINF-a, interlenkin
(IL) 2 and interferon (IFIN)-A (Foed et al, 19958), which finally is associated with
lowr birth wesght and anenwa

The existence of TH1 eytokines as a zesponse to the parasites results in
excessive adverse effects. Despite this, JL-10 15 important to regulate the inflam-
mateory crtokine effect, foetal trophoblasts and maternal lenkocytes. Expressing I1.-
10 in hugh concentrations to protect the foetns from the inflammatory reaction wall
suppress ant-inflammatory responses agamnst parasites and thus, the parasite per-
sists in the placenta This sitnation affects the incidence of severe anem:a and
preterm bacth (Sngnitan et al, 2003).

Unlike P falsparsm, Pesax 1s not able to camse parasite sequestration in the
placenta and placental pathologie changes. In the placenta, hemozom can only be
found slightly which is produced from hemoglobin catabolism within Plasmodmm-
infected ervthrocytes. Its presence is an indication of placental infection and it is
associated with decreased foetal weight (Rogerson et al, 2003). Histological pic-
tures of the actre form of placental infection show black/gray colour, dense
sinusoid with infected erythrocytes. Syncytial knots can ocenr with fiboinoid
necrosis and thickening of the basal membrane and damage of trophoblasts
(Suparman, 2005).
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Figure I: Histopathology of the infected
placental assue.

Some Plaswodinm falaparsm- infected ecvthrocytes (arrow) in the intervillons space
(IV'3) appear to be directly adherent to the surface of the syneytiotrophoblast cell
layer (arrowhead) of a placental willus (PWV). Scale bar = ~20 pm. (Beeson et al
2001).
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Figure 3: Placenta-related mechamisms of malana parasite clearance, suppression
and adhesion (Brabin BJ, et al., 2004), own presentation.

Abbreviaton: PIEMP, P jafvperser eryithrocyte membrane protein; DELy, Duffy
binding like domain-y; C5A, chondroitin sulphate A; WK, natural killer cells; IFIN vy,
interferon y; TGP transforming growth factor [B; TC, cytotoxic T cell; THO, T

helper (precursor).
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The placenta has the function as a protective barrier against varions pathogens
present in the mother's blood, but the acenmulation of erythroeytes infected with
P felaiparsm in the placental intermillons space can affect the mother and the foetns.
In conclision. malara infection 10 pregnancy can canse severe anemsa and low

birth weight and increases the rizk of death (Fhong et al, 2008).
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