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(1) Structural changes of the follicular cells during developmental
stages of the malaria vector mosquitoes Anopheles pharoensis
(Diptera: Culicidae) in Egypt.

The structure modulation of follicular cells and the ovarian changes during fourth larval
instar and pupal stage of the malaria vector mosquitoes Anopheles pharoensis Theobald were

investigated using the light and electron microscopy. s

(2) Tracking the mutual shaping of the technical and social
dimensions of solar-powered mosquito trapping systems (SMoTS)

for malaria control on Rusinga Island, western Kenya.

This project employed a bottom-up approach that engaged end users from the outset.
Bottom-up approaches have the potential to bolster novel interventions and move them
towards adaptive and evidence-based strategies. We documented the interlocking of the
multiple processes and activities that took place through process observation and document
reviews. We analysed the data within the conceptual framework of system innovation by
identifying mutual shaping between technical and social factors. Looking
at malaria intervention projects employing novel technologies as niches that may evolve
towards system innovation, helps to reveal interrelations between the various technical and
social aspects. Revealing these interrelations requires a different role for research and
different perspective on innovation where innovation is more than the technical aspects. This
approach therefore requires that research is designed in a way that enables obtaining

feedback from both aspects. e

(3) P.vivax Malaria and Dengue Fever Co-infection: A Cross-Sectional

Study in the Brazilian Amazon.
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Malaria and dengue are the most prevalent vector-borne diseases worldwide and
represent major public health problems. A cross-sectional study was conducted (2009 to 2011)
in hospitalized patients with acute febrile syndrome in the Brazilian Amazon. All patients were
submitted to thick blood smear and PCR for Plasmodium sp. detection, ELISA, PCR and NS1
tests for dengue, viral hepatitis, HIV and leptospirosis. In endemic areas for dengue
and malaria, jaundice (in dengue patients) and spontaneous bleeding (in malaria patients)
should raise the suspicion of co-infection. Besides, whenever co-infection is confirmed, we
recommend careful monitoring for bleeding and hepatic complications, which may result in a
higher chance of severity, despite of the fact that no increased fatality rate was seen in this

group. ™!

(4) Spatio-temporal distribution of malaria and its association with
climatic factors and vector-control interventions in two high-risk

districts of Nepal.

Over the last decade, the incidence of confirmed malaria has declined significantly in
Nepal. The aim of this paper is to assess the spatio-temporal distribution of malaria and its
association with climatic factors and vector control interventions in two high-risk districts of
Nepal. Hotspot analysis was used to visualize the spatio-temporal variation
of malaria incidence over the years at village level and generalized additive mixed models
were fitted to assess the association of malaria incidence with climatic variables and vector
control interventions. The study findings suggest that LLIN coverage should be scaled up to
entire districts rather than high-incidence foci only. Climatic factors should be considered
for malaria micro-stratification, mosquito repellents should be prescribed for those living in
forests, forest fringe and foothills and have regular visits to forests, and imported cases should

be controlled by establishing fever check posts at border crossings. 4

(5) Epidemiology of malariain a village in the Rufiji River Delta,
Tanzania: declining transmission over 25 years revealed by

different parasitological metrics.

Assessments of the epidemiology of malaria over time are needed to understand changes

in transmission and guide control and elimination strategies. A longitudinal population study

5



was established in 1985 in Nyamisati village in the Rufiji River Delta, Tanzania. A physician
and research team lived in the village 1984-2000. Parasite prevalence by microscopy and two
PCR methods, spleen rates and haemoglobin levels were measured in repeated
cross-sectional surveys between 1985 and 2010. Passive surveillance of malaria cases was
maintained until end 1999. Bed nets were distributed after the surveys 1993, 1999 and 2010. A
marked decline in malaria transmission was observed over 25 years. The decrease was
detected after the arrival of the research team and continued gradually both before and after
distribution of bed nets. Spleen rates and microscopy identified early changes when
transmission was still intense, whereas real-time PCR was a more sensitive metric when
transmission was reduced. The study provides historical data on malaria within a closely
monitored rural village and contributes to the understanding of changing epidemiology in

sub-Saharan Africa. 51

2. mB &A%
(1) The WHO ultrasonography protocol for assessing hepatic
morbidity due to Schistosoma mansoni. Acceptance and

evolution over 12 years.

The aim of this study is to review the worldwide acceptance of the World Health
Organization (WHO) ultrasound protocol for assessing hepatosplenic morbidity due
to Schistosoma mansoni since its publication in 2000. A PubMed literature research using the

keywords "schistosomiasis and ultrasound," "schistosomiasis and ultrasonography,” and "S.
mansoni and ultrasound" from 2001 to 2012 was performed. Results obtained using the
pictorial image pattern approach of the protocol are reported in 38/41 studies, whereas
measurements of portal branch walls were applied in 19/41 and results reported in 2/41
studies only. The ability of this protocol to predict complications in severe cases should be

further evaluated in a higher number of patients. fel

(2) Effect of water temperature and population density on the
population dynamics of Schistosoma mansoni intermediate host

snails.



Mathematical models can be used to identify areas at risk of increased or new
schistosomiasis transmission as a result of climate change. Laboratory experiments were
conducted to estimate Biomphalaria sudanica mortality, fecundity and growth rates at ten
different constant water temperatures, ranging from 13-32°C. Snail cages were used to
determine the effects of snail densities on B. sudanica and B. stanleyi mortality and fecundity
rates in semi-natural conditions in Lake Albert. Conclusions: snail populations may
experience large fluctuations in numbers, even in the absence of any external factors such as
seasonal temperature changes. Survival also decreased with increasing density for B. stanleyi,
in contrast to B. sudanica and other studied Biomphalaria species where only fecundity has

been shown to decrease. 71

(3) Field-derived Schistosoma mansoni and Biomphalaria pfeifferi in
Kenya: a compatible association characterized by lack of strong
local adaptation, and presence of some snails able to persistently

produce cercariae for over a year.

We investigated compatibility of two isolates of S. mansoni from school children from
Asao and Mwea with B. pfeifferi collected directly from Asao stream or the Mwea rice fields.
We exposed snails from both regions to four different doses of miracidia (1, 5, 10 and 25) from
sympatric or allopatric S. mansoni, and maintained them in a shaded, screened out-of-doors
rearing facility in Kisian, in western Kenya. Both snail survival and the number of snails that
became infected were monitored weekly. This was done for 25 weeks post-exposure (PE).
Those infected snails which survived beyond this period were monitored until they all died.
There were no significant local adaptation effects for either schistosomes or snails. Long-term
shedders could provide an ongoing source of cercariae to initiate human infections for many
months, suggesting care is required in considering how human MDA treatments are timed.
Future control programs should incorporate means to eliminate infected snails to complement

chemotherapy interventions in controlling schistosomiasis. 2

(4) A Fasciola hepatica-derived fatty acid binding protein induces
protection against schistosomiasis caused by Schistosoma bovis

using the adjuvant adaptation (ADAD) vaccination system.



Several efforts have been made to identify anti-schistosomiasis vaccine candidates and
new vaccination systems. The fatty acid binding protein (FAPB) has been shown to induce a
high level of protection in trematode infection. The adjuvant adaptation (ADAD) vaccination
system was used in this study, including recombinant FABP, a natural immunomodulator and
saponins. Mice immunised with the ADAD system were able to up-regulate proinflammatory
cytokines (IL-1 and IL-6) and induce high 1gG2a levels. Moreover, there was a significant
reduction in worm burden, egg liver and hepatic lesion in vaccinated mice in two independent
experiments involving Schistosoma bovis infected mice. The foregoing data shows that ADAD
system using FABP provide a good alternative for triggering an effective immune response

. . . . . 9
against animal schistosomiasis. o1

3. RbH 4 £jnta %
(1) Approaches to refining estimates of global burden and

economics of dengue.

This systematic review aims to identify and examine estimates of dengue disease burden
and costs, discuss major sources of uncertainty, and suggest next steps to improve estimates.
Economic analysis of dengue is mainly concerned with costs of illness, particularly in
estimating total episodes of symptomatic dengue. However, national dengue disease
reporting systems show a great diversity in design and implementation, hindering accurate
global estimates of dengue episodes and country comparisons. A combination of immediate,
short-, and long-term strategies could substantially improve estimates of disease and,
consequently, of economic burden of dengue. Short-term recommendations include merging
multiple data sources, such as cohort and surveillance data to evaluate the accuracy of
reporting rates (by health sector, treatment, severity, etc.), and using covariates to
extrapolate dengue incidence to locations with no or limited reporting. Long-term efforts aim at
strengthening capacity to document dengue transmission using serological methods to

systematically analyze and relate to epidemiologic data. 20]




(2) Identification of host proteins interacting with the integrin-like A
domain of Toxoplasma gondii micronemal protein MIC2 by

yeast-two-hybrid screening.

In this study, we used a yeast-two-hybrid system to search for host proteins that interact
with MIC2. Different adhesive domains of MIC2 were cloned into the pGBKT7 vector and
expressed in fusion with the GAL4 DNA-binding domain as baits. Expression of bait proteins in
yeast cells was analyzed by immuno-blotting and their autoactivation was tested via
comparison with the pGBKT7 empty vector, which expressed the GAL4 DNA binding-domain
only. To identify host proteins interacting with MIC2, a mouse cDNA library cloned into a GAL4
activation-domain expressing vector was screened by yeast-two-hybrid using the integrin-like
A domain of MIC2 as bait. After initial screening and exclusion of false positive hits, positive
preys were sequenced and analyzed using BLAST analysis and Gene Ontology
Classifications. This study is the first one to report interactions between Toxoplasma
gondii MIC2 and two host proteins, LAMTOR1 and RNaseH2B. The data will help us to gain a
better understanding of the function of MIC2 and suggest that MIC2 may play roles in
modulating host signal transduction and other biological processes in addition to binding host

cells. 11

(3) Draft Genome Sequences of Amoeba-Resistant Aeromonas spp.

Isolated from Aquatic Environments.
Amoeba-resistant Aeromonas veronii ARB3 and Aeromonas media ARB13 and ARB20,

which may be important intracellular pathogens of eukaryotic hosts, were isolated from pond

and river waters. The draft genome sequences indicate that the strains harbor multiple protein

secretion systems and toxins that induce disruption of the actin cytoskeleton. [12]

(4) CD8+ T cells Are Preferentially Activated during Primary Low
Dose Leishmania major Infection but Are Completely Dispensable

during Secondary Anti-Leishmania Immunity

Here we compared primary and secondary immunity to low and high dose L. major

infections and assessed the influence of infectious dose on the quality and magnitude of

9



secondary anti-Leishmania immunity. In addition, we investigated the contribution of CD8+ T
cells in secondary anti-Leishmania immunity following recovery from low and high dose
infections. We found that the early immune response to low and high dose infections were
strikingly different: while low dose infection preferentially induced proliferation and effector
cytokine production by CD8+ T cells, high dose infection predominantly induced proliferation
and cytokine production by CD4+ T cells. This differential activation of CD4+ and CD8+ T cells
by high and low dose infections respectively, was imprinted during in vitro and in vivo recall
responses in healed mice. Collectively, our results show that although CD8+ T cells are

preferentially activated and may contribute to optimal primary anti-Leishmania immunity

following low dose infection, they are completely dispensable during secondary immunity. (23]
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