A

HoxNO

11:
12:
13:
14.
15:

16:
17:
18:
19:
20:

21:
22:
23:
24:
25:

26:
27:
28:
29:
30:

31:
32:
33:
34:
35:

36:
37:
38:
39:
40:

41:
42:

Malaria Bulletin: A Compendium of Current Literature

May 2008 — Compiled by Environmental Health at USAID
Email to subscribe: dcampbell@usaid.gov Website: http://www.ehproject.org

Journal Title Index — There are 98 citations/abstracts in this issue

Acta Trop. 2008 Apr (3 articles)

Am J Trop Med Hyg. 2008 Apr (4 articles)

Antim crob Agents Chenother. 2008 Apr 14 (6 articles)
Antim crob Agents Chenother. 2008 Mar 31

Bi ol Pharm Bull. 2008 Apr

Bi ot echnol Lett. 2008 Apr

BMC Bi oi nformatics. 2008 Apr 16

Br J din Pharmacol. 2008 Apr

Ain Vaccine I munol. 2008 Apr (2 articles)
Cochrane Dat abase Syst Rev. 2008 Apr 16

Curr Biol. 2008 Apr 22

Eur J din Pharnacol. 2008 Apr 16
Expert Opin Biol Ther. 2008 Apr
Infect | nmun. 2008 Apr (7 articles)
I nsect Mol Biol. 2008 Apr

Int J Gynaecol Cbstet. 2008 Apr

Int J Pharm 2008 Apr 16 (2 articles)
J Acquir Imune Defic Syndr. 2008 Apr
J Exp Med. 2008 Apr 21

J Infect Dis. 2008 Apr (2 articles)

J Trop Pediatr. 2008 Apr

J Virol. 2008 Apr

Lancet Infect Dis. 2008 Apr

Mal ar J. 2008 Apr (17 articles)
Med Princ Pract. 2008

Mol Bi ochem Parasitol. 2008 Apr (3 articles)
Mol Biosyst. 2008 Apr

Mol | mmunol. 2008 Apr 25

Mol M crobiol. 2008 Apr (2 articles)

Mol Phyl ogenet Evol . 2008 Apr

Parasit Vectors. 2008 Apr

Parasite | mmunol. 2008 Apr 23 (3 articles)
Par asi t ol ogy. 2008 Apr

PLoS ONE. 2008 Apr (4 articles)

PLoS Pat hog. 2008 Apr 25

Proc Natl Acad Sci US A 2008 Apr 23 (2 articles)
Sci ence. 2008 Apr 18

Stat Met hods Med Res. 2008 Apr

Trans R Soc Trop Med Hyg. 2008 Apr (3 articles)
Trends Parasitol. 2008 Apr (6 articles)

Trop Med Int Health. 2008 Apr & May 2008 (3 articles)
Vacci ne. 2008 Apr (2 articles)

Environmental Health at USAID — Malaria Bulletin, May 2008


mailto:dcampbell@usaid.gov
http://www.ehproject.org/

ABSTRACTS

1: Acta Trop. 2008 Apr; 106(1): 39-43.

Alteration of platelet counts and |lipid profiles after treatnent of acute
Pl asnodi um vi vax.

KimJS, Oh JS, Chang EA, Bae SY, Nam DH, Lee CH, Yang JH, Lee CK, Lee W, Ki m HC,
Klein TA, LimCS, Kim YK

Depart nent of Laboratory Medicine, Brain Korea 21 G aduate School of Medicine,
Col | ege of Medicine, Korea University, Seoul, Republic of Korea.

During malaria infections, thronbocytopenia and | ow chol esterol levels are
frequently observed changes. W conpared these changes in patients admtted with
fevers and infected with Plasnodi umvivax, patients admtted with fevers with
respiratory/urinary infections and afebrile normal (control) non-infected

vol unteers. Changes in the platelet count and lipid paranmeters are reported for
mal aria patients after treatnent with hydroxychl oroqui ne and primaqui ne for acute
P. vivax malaria. O a total 141 participants, 55 patients were diagnosed with
mal aria (positive blood snmear) prior to treatnment. Conpared to the normal (n=52)
and non-mal ari a fever groups (n=34), there was a significant decrease in five
hemat ol ogi ¢ i ndices (white blood cell, red blood cell, hemnoglobin, hematocrit and
platelet) and three |ipid parameters (total cholesterol, HDL-c¢c and LDL-c) in the
vivax malaria group at day O (pre-treatnent). Follow ng treatnent, the platelet

counts returned to normal linmts (P<0.05) from 91,058/ mcroL on day O to
246,833/ mcroL by day 17 after treatnment. However, changes in the lipid
paranmeters of malaria patients showed a slow recovery to nornmal linmits conpared

to the platelet counts. The HDL-c and LDL-c remained |low for 1 nmonth after
treatment but increased at 3 and 6 nonths post-treatnent. At 12 nonths after
treatnment, the levels of two |lipid paraneters had fully recovered to the nornal
l[imts. Thus, special attention should be applied when interpreting |aboratory
bl ood profiles of nalaria patients, especially platelet and |ipid based tests,
until full recovery after treatnent.

2: Acta Trop. 2008 Apr;106(1):75-9.

Mol ecul ar and phyl ogenetic anal ysis of a novel salivary defensin cDNA from
mal ari a vector Anophel es stephensi.

Dixit R Sharma A, Patole MS, Shouche YS.

Mol ecul ar Biology Unit, National Center for Cell Science, Ganeshkhi nd, Pune
411007, India. dixit2k@ahoo.com di xi t 2k@ahoo. com

Mani pul ating t he endogenous i mmune responses of the nbsquito such as tenporal and
spatial expression of antimcrobial peptides may help in the devel opment of a
refractory nosquito, unable to transmt nalaria. In nosquito several smal

antim crobial peptides are activated locally in the mdgut and salivary gl ands
upon Pl asnmodi um i nfection. Anophel es stephensi, the najor urban malaria vector in
I ndi a, has been considered as an inportant insect nbdel to study vector-parasite
i nteractions; however, so far no reports are available on the antim crobia
peptides fromthis nosquito species. In the present study, we report
identification and nol ecul ar characterization of a novel cDNA encodi ng defensin
like peptide, isolated fromthe salivary gland subtractive hybridizati on cDNA
library of nobsquito A stephensi. Defensin cDNA is 396 base pair |ong, bearing an
open reading frame of 96 am no acids. Deduced am no acid sequence of A. stephens
defensin (Astp_def) contains a signal peptide sequence of 24 anmino acids followed
by 32-am no acids |ong putative propeptide domain and a 40-anmi no acid mature
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peptide domain carrying 23-amno acid | ong consensuses sequence signature of

i nsect defensin. Mature peptide of Astp_def carries six conserved cysteine

resi dues, with a predicted nol ecul ar wei ght of 4.20kDa, and isoelectric point of
8.30, characteristic features of cationic defensins. Am no acid sequence
simlarity and phyl ogenetic analysis indicated a higher variation in the
pre-propeptide region, as conpared to the mature defensin peptide, assuring the
presence of finely tuned inmune responses to counter pathogens.

3: Acta Trop. 2008 Apr;106(1):9-15.

Det ection of Plasnodi um fal ci parum derived macrophage m gration inhibitory factor
honol ogue in the sera of malaria patients.

Shao D, Han Z, Lin Y, Zhang L, Zhong X, Feng M Guo Y, Wang H

Laboratory of Parasitology, Institute of Basic Medical Sciences/lnstitute of
Pat hogen Bi ol ogy, Chi nese Acadeny of Medical Sciences and Peking Union Medica
Col | ege, 5# Dong Dan San Tiao, Room 522, Beijing 100005, China.

Macr ophage migration inhibitory factor honol ogues have been identified from
several genera of parasites, including Plasnodium and have shown sonme functiona
simlarities to the host nolecule. It was hypothesized that MF nol ecul es can act
as a regulator in host-parasite interaction in favor of parasites survival during
mal aria infection. Al though there has been sone progress in recent studies, the
bi ol ogi cal function of the malaria parasite-derived MF is still far fromclear.
In this study, cDNA of Pfmf was synthesized from nRNA of Pl asnodi um fal ci parum
3D7 strain and the reconbi nant protein was generated and anal yzed for both
enzymatic and chenotactic activities. The Pl asnodi umderived MF honol ogue

nol ecul es are conservative both inter-strain and interspecies. And all the
sequences of them have typical structure of CC chenmokine fanmily: CCGCGC PIMF
was proved to have chemptactic activity on human nonocytes, which was simlar to
human- derived MF, but at |ower concentration than the latter. Meanwhile, the
proline at position 2 was confirnmed to be inportant for its tautonerase activity.
Wth specific nmonocl onal and pol ycl onal antibodi es, we denonstrated the rel ease
of PFMF fromcultured parasite-infected erythrocytes and the secretion of it
fromtransfected eukaryotic cells in vitro, and nore inportantly, we found the
exi stence of parasite derived MF honologue in the sera of the patients infected
by P. falciparum These results will contribute to the understanding of the
parasite-derived MFs role during malaria infection

4: AmJ Trop Med Hyg. 2008 Apr; 78(4):641-2.

Phar macoki netics of dihydroartemsinin in a nurine nalaria nodel.

Batty KT, G bbons PL, Davis TM Ilett KF.

School of Pharmacy, Curtin University of Technol ogy, Bentley, Wstern Australi a;

School of Medicine and Pharnmacol ogy, University of Western Australia, Craw ey,
Western Australia.

Phar macoki netic properties of dihydroartemsinin (DHA) were determined in mce
gi ven 100 ng/ kg intraperitoneal DHA. Half-life, CL/F, and V/F were 25 nin, 61.3
L/ hr/ kg, and 36.3 L/kg in malaria-infected mce and 19 nmin, 50.9 L/hr/kg, and
23.0 L/kg in controls. These data are val uable for

phar macoki neti c- phar nacodynam ¢ eval uati ons of DHA in nurine nodels.
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5. AmJ Trop Med Hyg. 2008 Apr; 78(4): 633- 640.

Associ ation of pfcrt But Not pfrmdrl Alleles with Chloroqui ne Resistance in
Irani an | sol ates of Pl asnodi um fal ci parum

Zakeri S, Afsharpad M Kazenzadeh T, Mehdizadeh K, Shabani A, D adid ND

Mal ari a and Vector Research G oup (M/RG, Biotechnol ogy Research Center, Pasteur
Institute of Iran, Tehran, Iran; Biochem stry Departnent, Al-Zahra University,
Tehran, Iran; Chabahar Public Health Departnent, Zahedan University of Medica
Sci ences, Chabahar, Iran

This study was designed to anal yze the Pl asnodi um fal ci parum chl or oqui ne

resi stance transporter (pfcrt) and P. falciparumnultidrug resistance 1 (pfndrl)
mut ati ons as markers of chloroquine (CQ resistance in 200 bl ood sanpl es
collected frommalaria patients in south-eastern Iran during 2002-2005. Anbng
these, 25 (post-treatment) fulfilled the 28-day foll owup study. A high nunber of
Iranian P. falciparum (97% strains harbored quadruple nmutations at codons 76T,
220S, 326D, and 356L. Al post-treatnment isolates harbored the mutant allele 76T,
but low rates of the nmutant allele 86Y (44% of the pfndrl gene were detected. No
wi | d hapl otype of pfcrt (72- CVUMNKAQNI R-371) was found in post-treatnment sanples;
however, 56% of clinical "failure" sanples carried the wild type of pfndrl
(NYSND). The present results suggest a strong association between pfcrt 76T, but
not pfndrl 86Y nutation and in vivo CQ resistance. Furthernore, we found the CQ
resi stance-associ ated SYMNT hapl ot ype, which previously had been seen in South
American isolates. Although Iran is located nore proximally to Sout heast Asia
than to South America, no CQ resistance-associ ated CVI ET hapl otye has been
observed in this region. Therefore, these results were not consistent with the
earlier presunmed spread of CQR parasites from Southeast Asia to Africa via the

I ndi an subcontinent. In conclusion, P. falciparumnutations associated with

resi stance to CQ are abundant in south-eastern Iran and this finding strongly
supports that CQas the first line drug is inadequate for treatnment of
unconplicated falciparummalaria in Iran

6: AmJ Trop Med Hyg. 2008 Apr; 78(4):552-555.

I npaired Cinical Response in a Patient with Unconplicated Fal ci parum Mal aria Wo
Recei ved Poor-Quality and Underdosed I ntranuscul ar Artenether.

Keol uangkhot V, Green MD, Nyadong L, Fernandez FM Mayxay M Newt on PN

Adult Infectious D sease Ward, Mahosot Hospital, Vientiane, Lao PDR \Wellcone
Trust —Mahosot Hospital —-Oxford Tropi cal Medi ci ne Research Col | aborati on,

M cr obi ol ogy Laboratory, Mhosot Hospital, Vientiane, Lao PDR Francophone
Institute for Tropical Medicine, Vientiane, Lao PDR Division of Parasitic

Di seases, Centers for Disease Control and Prevention, Atlanta, Ceorgia; School of
Chemi stry and Biochenistry, Georgia Institute of Technol ogy, Atlanta, Georgia;
Depart nent of Post Graduate and Research, University of Health Sciences,

Vi entiane, Lao PDR; Centre for Tropical Medicine, Nuffield Departnent of Cinica
Medi ci ne, Churchill Hospital, University of Oxford, Oxford, United Ki ngdom

We describe an adult with unconplicated Pl asnmodi um fal ci parum nal ari a who di d not
improve clinically despite 5 days of intramuscul ar artenether therapy. He was
prescribed a | ower dose (kg body weight) than that recomrended, and a vial from

t he packet contained only 74% of the artenether dose as stated by the

manuf acturer. The conbi nati on of underdosi ng, poor-quality drug, and the
intrinsic | ow bioavailability of artenmether nay have contributed to his poor
clinical response. Analysis of the packaging and chem cal "fingerprinting” of the
artemet her suggested that the drug was genuine but was either substandard or had
deteriorated after nanufacture.
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7: AmJ Trop Med Hyg. 2008 Apr; 78(4): 543- 545.

Di hydr oart eni si ni n-- Pi peraqui ne Rescue Treatnent of Miltidrug-resistant
Pl asmodi um fal ci parum Mal aria in Pregnancy: A Prelimnary Report.

Rijken MJ, MG eady R Boel ME, Barends M Proux S, Pimanpanarak M Singhasi vanon
P, Nosten F.

Shokl o Mal aria Research Unit, Mae Sot, Tak, Thail and; Acadeni c Medical Center,
Anst erdam The Net her | ands; Mahi dol - Oxford Tropi cal Medi ci ne Research Unit
(MORU), Mahi dol University, Bangkok, Thail and; Centre for Vaccinol ogy and
Tropi cal Medicine, Churchill Hospital, Oxford, United Ki ngdom

Di hydroartemni sini n-pi peraquine (DHA-PPQ is a prom sing new artemsinin

conbi nation treatnent. There are no published data on the intentional use of the
drug in pregnancy. Between June 2006 and January 2007, 50 Karen pregnant wonen
with recurrent P. falciparuminfections, despite 7-day treatnents with quinine or
artesunate (+/-clindamycin) or both, were treated with DHA-PPQ This rescue
treatment was effective and well tolerated and there was no evidence of toxicity
for the mothers or the fetus. The PCR adjusted cure rate by Kaplan Meier analysis
at day 63 was 92.2% (95% Cl: 76.9-97.4).

8: Antinicrob Agents Chenother. 2008 Apr 14

Di scordant patterns of genetic variation at two chloroqui ne-resistant loci in
wor | dwi de popul ati ons of malaria parasite Plasnmodi um fal ci parum

Mehl otra RK, Mattera G Bockarie MJ, Maguire JD, Baird JK, Sharma YD, Alifrangis
M Dorsey G Rosenthal PJ, Fryauff DJ, Kazura JW Stoneking M Zi mrer man PA

Center for d obal Health and Di seases, Case Western Reserve University, School of
Medi ci ne, C evel and, Ohio; Papua New Guinea Institute of Medical Research,

Cor oka, Papua New Guinea; U.S. Naval Medical Research Unit No. 2, Jakarta,

I ndonesi a; Departnment of Biotechnology, Al India Institute of Medical Sciences,
New Del hi, India; Centre for Medical Parasitology, Institute for Internationa
Heal t h, 1 munol ogy and M crobi ol ogy, Copenhagen, Dennark; Department of Medicine,
University of California San Francisco, San Francisco, California;, U S Nava

Medi cal Research Unit No. 3, Cairo, Egypt; and Departnent of Evol utionary
Cenetics, Max Planck Institute for Evolutionary Anthropol ogy, Leipzig, Cernany.

Mut ations in the chl oroqui ne resistance transporter gene of Plasnodi um fal ci parum
(pfcrt, chronmobsonme 7) play a key role in chloroquine resistance (CQR), while
nmutations in the multidrug resistance gene (pfndrl, chronosone 5) play a
significant role in the parasite's resistance to a variety of antimalarials, and
al so nmodul ate CQR. To conpare patterns of genetic variation at pfcrt and pfndrl
loci, we investigated 460 P. falciparuminfected bl ood sanples from four Asian,
three African, and three South Anerican countries, analyzing nmicrosatellite (M)
loci flanking pfcrt (five loci, approxinmately 40 kb) and pfrmdrl (either two | oc
[ approximately 5 kb] or four loci [ approximately 10 kb]). CQR pfmdril

al | el e-associ ated M5 hapl ot ypes showed consi derably hi gher genetic diversity and
hi gher subdi vision than CQR pfcrt allel e-associ ated M5 hapl otypes in both Asian
and African parasite popul ati ons. However, both pfcrt and pfndrl MS hapl otypes
showed sinmilar levels of lowdiversity in South American parasite popul ations.
Medi an-j oi ni ng network anal yses showed that pfcrt M hapl otypes correl ated well
wi th geography and CQR pfcrt alleles, whereas there was no distinct pfrmdrl M
hapl ot ype that correlated with geography and/or CQR pfndrl alleles. Furthernore,
nmul ti pl e i ndependent origins of CQR pfrndrl alleles in Asia and Africa were
inferred. These results suggest that variation at pfcrt and pfndrl loci in both
Asi an and African parasite popul ations is generated and/or maintained via
substantially different nechanisns. Since pfrndrl nutati ons may be associated with
resi stance to artenisinin conbination therapies that are replacing CQ
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particularly in Africa, it is inportant to determne if, and how, the genetic
characteristics of this |ocus change over tinme.

9: Antinicrob Agents Chenother. 2008 Apr 14

First Case of Energence of Atovaquone-Proguanil (Ml aroneTM Resistance in
Pl asnodi um fal ci parum During Treatnent in Traveller from Conoros.

Savini H, Bogreau H, Bertaux L, Bouchiba H, Kraemer P, Parzy D, Garnotel E
Rogier C, Sinmon F, Pradines B.

Service de Pathol ogies Infectieuses et Tropicales, Hopital d' Instruction des
Armées Laveran, Marseille, France; Unité de Recherche en Biol ogie et

Epi dénmi ol ogi e Parasitaires, Institut de Médecine Tropicale du Service de Santé
des Arneées, Marseille, France; Unité de Recherche sur |es Ml adies Infectieuses
et Tropical es Energentes, Unité m xte de recherche 6236, Marseille, France; Unité
de Recherche en Physi ol ogi e et Pharnmacoci néti que Parasitaires, Institut de
Médeci ne Tropical e du Service de Santé des Arnmées, Marseille, France; Centre

Nati onal de Référence du Pal udi sne, Marseille, France; Service de Biologie

Medi cal e, Hopital d'lInstruction des Armées Laveran, Marseille, France.

Mal arone(TM (d axoSmithKline) is now conmonly used for the treatnment and
prophyl axis of falciparummnalaria in France...

10: Antimcrob Agents Chenother. 2008 Apr;52(4):1493-5.

Mal aria treatnent with atovaquone-proguanil in nmalaria-i mune adults:
inmplications for malaria intervention trials and for pre-exposure prophyl axis of
nmal ari a.

Pol hemus ME, Remich S, Ogutu B, Waitumbi J, Lievens M Ballou WR, Heppner DG Jr.

Unit 64109 (MRU), APO, AE 09831-4109. npol henus@w p- ksm org

Eighty adults in areas of Kenya where malaria is hol oendem ¢ received presunptive
treatnment wi th atovaquone-proguanil and were followed closely. The tine to the
first Plasnodium fal ci parum parasitenia was 32 days. This prol onged prophyl axi s
period has inplications for study design when used in malaria intervention trials
and cautiously suggests clinical investigation of potential preexposure
prophyl axi s of malari a.

11: Antimcrob Agents Chenother. 2008 Apr;52(4):1215-20.

New Active Drugs against Liver Stages of Plasnodi um Predicted by Ml ecul ar
Topol ogy.

Mahnmoudi N, Garci a- Domenech R, Galvez J, Farhati K, Franetich JF, Sauerwein R
Hannoun L, Derouin F, Danis M Mazier D

Université Pierre et Marie Curie-Paris 6, UVR S511, Paris F-75013, France. for
Nassi ra Mahnoudi : nassira@etcourrier.com

We conducted a quantitative structure-activity relationship (Q@AR) study based on
a dat abase of 127 conpounds previously tested against the liver stage of

Pl asnodi um yoelii in order to devel op a nbdel capable of predicting the in vitro
antimalarial activities of new conmpounds. Topol ogi cal indices were used as
structural descriptors, and their relation to antinalarial activity was

determi ned by using linear discrinmnant analysis. A topol ogical nodel consisting
of two discrimnant functions was created. The first function discrimnated

bet ween active and inactive conmpounds, and the second identified the nost active
anong the active conmpounds. The nodel was then applied sequentially to a | arge
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dat abase of conpounds with unknown activity against |iver stages of Plasnodi um
Sevent een drugs that were predicted to be active or inactive were selected for
testing against the hepatic stage of P. yoelii in vitro. Antiretroviral,
antifungal, and cardiotonic drugs were found to be highly active (nanonolar 50%
i nhibitory concentration values), and two i onophores conpletely inhibited
parasite devel opnent. The 3-(4, 5-di methylthiazol-2-yl)-2,5-di phenyltetrazolium
brom de (MIT) assay was performed on hepatocyte cultures for all conpounds, and
none of these conpounds were toxic in vitro. For both ionophores, the sane in
vitro assay as those for P. yoelii has confirnmed their in vitro activities on

Pl asmodi um fal ci parum A simlar topol ogi cal nmodel was used to estimte the

oct anol /water partition of each conmpound. These results denonstrate the utility
of the QSAR and nol ecul ar topol ogy approaches for identifying new drugs that are
active against the hepatic stage of nalaria parasites. W al so show the

remar kabl e efficacy of some drugs that were not previously reported to have
antiparasitic activity.

12: Antimcrob Agents Chenother. 2008 Apr; 52(4):1454-61
Potent antinmlarial activity of histone deacetyl ase inhibitor anal ogues.

Andrews KT, Tran TN, Lucke AJ, Kahnberg P, Le GI, Boyle GM Gardiner DL,
Ski nner-Adans TS, Fairlie DP

Clinical Tropical Medicine Laboratory, Queensland Institute of Medical Research,
P. 0. Box Royal Brisbane Hospital, Herston, Queensland 4029, Australia.
kat hy. andr ews @i nr. edu. au

The mal aria parasite Plasnodi um fal ci parum has at |east five putative histone
deacetyl ase (HDAC) enzynes, which have been proposed as new antinmal arial drug
targets and may play roles in regulating gene transcription, like the
better-known and nore intensively studi ed human HDACs (hHDACs). Fourteen new
conpounds derived froml-cysteine or 2-am nosuberic acid were designed to inhibit
P. fal ci parum HDAC-1 (PfHDAC-1) based on honol ogy nodeling with human class | and
class |l HDAC enzynmes. The conpounds displayed highly potent antiproliferative
activity against drug-resistant (Dd2) or drug sensitive (3D7) strains of P.
falciparumin vitro (50% i nhibitory concentration of 13 to 334 nM. Unlike known
hHDAC i nhi bitors, sone of these new conmpounds were significantly nore toxic to P
fal ci parum parasites than to mammualian cells. The conmpounds inhibited P
falciparumgrowth in erythrocytes at both the early and | ate stages of the
parasite's |life cycle and caused altered histone acetyl ation patterns
(hyperacetyl ation), which is a marker of HDAC inhibition in nmammalian cells.
These results support PfHDAC enzynes as being prom sing targets for new

antimal arial drugs.

13: Antimcrob Agents Chenother. 2008 Apr;52(4):1438-45.

Drug- Regul at ed Expressi on of Pl asnmodi um fal ci parum P-Q ycoprotein Honol ogue 1: a
Putati ve Rol e for Nucl ear Receptors.

Johnson DJ, Onen A, Plant N, Bray PG Ward SA.
Mol ecul ar and Bi ocheni cal Parasitol ogy, Liverpool School of Tropical Medicine,

Penbr oke Pl ace, Liverpool, Merseyside L3 5QA United Ki ngdom
davi d. j ohnson@i v. ac. uk

Acquired resistance to therapeutic agents is a major clinical concern in the
prevention/treatnent of malaria. The parasite has devel oped resistance to

speci fic drugs through two nechani sns: nmutations in target proteins such as

di hydrof ol ate reductase and the bcl conplex for antifol ates and nat hoqui nones,
respectively, and alterations in predicted parasite transporter nol ecul es such as
P- gl ycoprot ei n honmol ogue 1 (Pghl) and Pl asnodi um fal ci parum CRT ( Pf CRT).
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Alterations in the expression of Pghl have been associated with nodified
susceptibility to a range of unrel ated drugs. The nol ecul ar mechani snm(s) that is
responsi ble for this phenotype is unknown. W have shown previously (A M

Ndifor, R E. Howells, P. G Bray, J. L. Ngu, and S. A Ward, Antimcrob. Agents
Chenot her. 37:1318-1323, 2003) that the anticonvul sant phenobarbitone (PB) can

i nduce reduced susceptibility to chloroquine (CQ in P. falciparum and in the
current study, we provide the first evidence for a nol ecul ar mechani sm underlying
t hi s phenonenon. W denonstrate that pretreatment with PB can elicit decreased
susceptibility to CQin both CQresistant and CQ sensitive parasite |lines and
that this is associated with the increased expression of the drug transporter
Pghl but not PfCRT. Furthernore, we have investigated the proximl pronoter
regions fromboth pfndrl and pfcrt and identified a nunber of putative binding
sites for nuclear receptors with sequence sinmlarities to regions known to be
activated by PB in manmal s. Wol e-genone anal ysis has reveal ed a putative nucl ear
receptor gene, providing the first evidence that nucl ear receptor-mnedi ated
responses to drug exposure may be a nechani sm of gene regulation in P

fal ci parum

14: Antimcrob Agents Chenother. 2008 Mar 31

Antiparasitic Activity and Toxicity of Individual Enantiomers of the
8- Ami noqui nol i ne, 8-[(4-Am no-1- et hyl butyl ) am no] - 6- met hoxy-4-net hyl -5 -[3, 4-
di chl or ophenoxy] qui nol i ne Succi nat e.

Nanayakkara NP, Ager AL Jr, Bartlett M5, Yardley V, Croft SL, Khan | A, MChesney
JD, Wal ker LA

National Center for Natural Products Research, Research Institute of

Phar maceuti cal Sci ences and Departnents, of Pharnmacognosy, and Pharmacol ogy,
School of Pharmacy, the University of M ssissippi, University, M, Departnent of
M cr obi ol ogy and | nmmunol ogy, University of Mam School of Medicine, Mam, FL;
Depart ment of Pathol ogy and Laboratory Medicine, Indiana University School of
Medi ci ne, Indianapolis, IN, and Departnment of Infectious and Tropical D seases,
London School of Hygi ene and Tropi cal Medicine, London, UK

8- Ami noqui nol i nes are an inportant class of antiparasitic agents, with broad
utility and excellent efficacy, but also limtations due to henmatol ogi ca
toxicities, primarily nethenogl obi nem a and henol ysis. One representative from
this cl ass,

(+/-)-8-[(4-ani no- 1- net hyl but yl ) am no] - 6- net hoxy- 4- met hyl - 5-[ 3, 4- di chl or ophenoxy]
qui nol i ne succi nate (NPCL161C) proved extrenely efficacious in animal nodels of
nmal ari a and pneunpcystis pneunpnia. This racemc mxture was separated into its
conponent enantioners by chem cal and chromat ographi c neans. The enantioners were
eval uated for blood schizonticidal activity and duration of protection in nurine
nodel s of Pl asnodi um berghei, Pneunopcystis carinii, and Lei shmani a donovani
infection, as well as the propensity to elicit hematotoxicity in dogs. The (-)
-enantiomer NPCl161B was found to be nore active (by several -fold, depending on

t he dosing reginen) than the (+)-enantioner NPCl1161A in all of these nurine
nodel s. In addition, the (-)-enantioner showed markedly reduced general toxicity
in mce and reduced hematotoxicity in the dog nodel of nethenoglobinema. It is
concl uded that the configuration at the asymetric center in the 8-ami no side
chain differentially affects efficacy and toxicity profiles, and thus may be an

i mportant determ nant of the "therapeutic wi ndow' for conpounds in this class.
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Detection of nalaria parasites in nosquitoes fromthe nual ari a-endeni c area of
Chakaria, Bangl adesh.

Tangin A, Komichi Y, Wagatsuma Y, Rashidul H, Wataya Y, KimHS

Faculty of Pharnmaceutical Sciences, Okayama University, Tsushim, Okayana
700- 8530, Japan.

Mal aria is one of the major public health problens of Bangl adesh. W investigated
the nosquito popul ations infected with malaria parasites in a malaria-endenic
area Chakaria, Bangl adesh, where Anophel es dirus and Anophel es mininus are the
principal vectors. Anophel es nobsquitoes were collected with a CDC mniature |ight
trap frominside households in June 2007. A total of 868 nobsquitoes were
col l ected, anong which fenal es nunbered 669 (77.1% . The species of female
Anophel es nmosquitoes were identified norphol ogically, and 651 were A. mininus and
the remai ning 18 were other Anophel es species. Malaria parasite DNA from

i ndi vidual fenmale nbsquitoes was extracted and di stinguished using the mcrotiter
pl ate hybridizati on (MPH) technique targeting the 18S rRNA of human nal ari a
parasites. N neteen nosquitoes were nalaria parasite positive: 12 for Pl asnodi um
falciparum 1 for Plasnodiumvivax, and 6 for both P. falciparumand P. vivax.
This is the first time that the MPH techni que was used for distinguishing nalaria
parasites in nosquitoes and the first report from Chakaria. Qur results may
contribute to planning and assessing nmalaria control strategies in Chakari a.

16: Biotechnol Lett. 2008 Apr; 30(4):581-92.
Production of artem sinin by genetically-nodified m crobes.
Zeng Q Qu F, Yuan L.

Laboratory of Biotechnol ogy, Guangzhou University of Chinese Medicine, 12 Airport
Road, Guangzhou, 510405, China, gpzeng@zhtcm edu.cn

Artem sinin, an endoperoxi di zed sesquiterpene originally extracted fromthe
medi ci nal plant Artemi sia annua L., is a potent malaria-killing agent. Due to the
urgent demand and short supply of this new antinalarial drug, engineering
enhanced production of artemisinin by genetically-nodified or transgenic m crobes
is currently being explored. C oning and expression of the artem sinin

bi osynt hetic genes in Saccharonyces cerevisiae and Escherichia coli have led to

| arge-scal e microbial production of the artem sinin precursors such as

anor pha-4, 11-di ene and artemisinic acid. Al though reconstruction of the conplete
bi osynthetic pathway toward artem sinin in transgeni c yeast and bacteria has not
been achi eved, artem sinic acid available fromthese transgenic m crobes
facilitates the subsequent partial synthesis of artem sinin by either chem cal or
bi ot ransformati onal process, thereby providing an attractive strategy alternative
to the direct extraction of artemisinin fromA annua L. In this review, we update
the current trends and sunmarize the future prospects on genetic engineering of

t he m croorgani sms capabl e of accurul ating artem sinin precursors through

het er ol ogous and functional expression of the artem sinin biosynthetic genes.

17: BMC Bioi nformatics. 2008 Apr 16;9(1): 201

Identification of Proteins Secreted by Ml aria Parasite into Erythrocyte using
SVM and PSSM profil es.

Verma R, Tiwari A, Kaur S, Varshney GC, Raghava GP.

ABSTRACT: BACKGROUND: Mal aria parasite secretes various proteins in infected RBC
for its growth and survival. Thus identification of these secretory proteins is
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i nportant for devel opi ng vacci ne/ drug against malaria. The existing notif-based
nmet hods have got limted success due to |lack of universal motif in all secretory
proteins of malaria parasite. RESULTS: In this study a systematic attenpt has
been nade to devel op a general nethod for predicting secretory proteins of

nmal aria parasite. Al nodels were trained and tested on a non-redundant dataset
of 252 secretory and 252 non-secretory proteins. W devel oped SVM nodel s and

achi eved maxi mum MCC 0. 72 with 85.65% accuracy and MCC 0. 74 with 86.45% accur acy
using am no acid and di pepti de conposition respectively. SVM nodel s were

devel oped using split-am no acid and split-dipeptide conposition and achi eved
maxi mum MCC 0.74 with 86.40% accuracy and MCC 0.77 with accuracy 88.22%
respectively. In this study, for the first time PSSM profil es obtained from
PSI - BLAST, have been used for predicting secretory proteins. W achi eved nmaxi mum
MCC 0.86 with 92.66% accuracy usi ng PSSM based SVM nodel. Al nodel s devel oped in
this study were eval uated using 5-fold cross-validation technique. CONCLUSI ON
This study denonstrates that secretory proteins have different residue
conposition than non-secretory proteins. Thus, it is possible to predict
secretory proteins fromits residue conposition-using machine |earning technique.
The mul tiple sequence alignnent provides nore infornmation than sequence itself.
Thus performance of nethod based on PSSM profile is nore accurate than nethod
based on sequence conposition. A web server PSEApred has been devel oped for
predicting secretory proteins of malaria parasites

(http://wwv intech.res.in/raghaval/ pseapred/).

18: Br J din Pharnacol. 2008 Apr;65(4):493-501.

Popul ati on pharmacoki neti cs of chl oroqui ne and sul fadoxi ne and treatnent response
in children with malaria: suggestions for an inproved dose reginen.

Goua C, Hellgren U, Nale M Custafsson LL, Ogwal -Okeng JW Gordi T, Jerling M

Depart ment of Pharnacol ogy and Therapeutics, Makerere University, Kanpal a,
Uganda.

WHAT | S ALREADY KNOWN ABOUT THI' S SUBJECT: * Both chl oroquine (CQ and

sul f adoxi ne/ pyrinetham ne (SDx/ PYR) remain inportant drugs in the control of

mal aria. * The avail able data on CQ SDx and PYR are summary phar macokinetic

par aneters based on classical/traditional methods, nostly in adults. * No study
has descri bed the popul ati on pharmacoki netics of a fixed-dose CQ + SDx/ PYR
conbination in children with fal ci parummal aria. WHAT THI S STUDY ADDS: * This
study presents popul ati on pharnacokinetic data on CQ and SDx in children with
unconplicated falciparummalaria. * The study denonstrates that in age-based

fi xed-dose reginens with CQ and SDx, drug exposures and outcones may be correctly
predi cted, although correlation with body weight is poor. * The study proposes
dose nodification to i nprove response with the CQ + SDx/ PYR conbi nation. AIMS: To
descri be the pharnmacoki netics of chloroquine (CQ and sul fadoxine (SDx), and to
identify predictors of treatnent response in children with malaria given the CQ +
SDx and pyrinet ham ne (PYR) conbi nati on. METHODS: Ei ghty-six Ugandan chil dren
with unconplicated falciparumnalaria, 6 nmonths to 5 years old, were randonmy
treated with prepacked fixed-dose CQ + SDx/ PYR The youngest children (<24

nont hs) received half strength and the ol der (>24 nonths) full strength
treatnent. The reported day 14 failure rates were 48% and 18% respectively.
Capillary blood (100 microl) applied on to filter paper was coll ected on eight
occasi ons during 28 days of follow up. Concentrations of CQ and SDx were

determ ned. A popul ati on approach was used for the pharmacoki netic anal ysis.
RESULTS: A two-conpartment nodel adequately described the data for both CQ and
SDx. For CQ the typical apparent clearance (CL/F) and volune of distribution
(M(O/F) values were estimated to be 2.84 | h(-1) and 230 |I. The typical CL/F for
SDx was 0.023 | h(-1), while the factor relating its V(CQ/F to normalized body
wei ght was 1.6 | kg(-1). Post hoc parameter estimates for both drugs showed | ower
maxi mum concentrations (C(nmax)) and concentration-tine curve areas (AUC(O0, 336 h))
in younger children. The AUC(0, 336 h) for SDx and CQ were independently
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significant factors for prediction of cure. Sinmulations suggest that giving the
hi gher dose to the youngest children would result in higher CQ and SDx
concentrations and i nproved outcone. CONCLUSI ONS: The study results suggest that
full-strength conbination to all children would inprove the cure rate.

19: din Vaccine |Immunol. 2008 Apr; 15(4):650-8.

Simlar cytokine responses and degrees of anemia in patients with Pl asnodi um
fal ci parum and Pl asnodi um vivax infections in the Brazilian Amazon region.

Fer nandes AA, Carval ho LJ, Zanini GM Ventura AM Souza JM Cotias PM
Silva-Filho IL, Daniel-R beiro CT.

Laboratory of Ml aria Research, Oswaldo Cruz Institute, Fiocruz, R o de Janeiro,
Brazil.

The nmechani snms of mal arial anenia induction are poorly understood, but cytokines
and autoanti bodies are considered to play inportant roles. This work ained at
eval uating the degree of anenia and the plasmatic profile of the cytokines tunor
necrosi s factor al pha (TNF-al pha), gamma interferon (I FN-gamm), interleukin-12
(IL-12), migration inhibitory factor (MF), and IL-10 and the nonocyte
chenotactic protein-1 (MCP-1) chenokine, as well as evaluating the presence of
anti bodi es directed to conponents of the normal erythrocyte nenbrane and to
cardiolipin in individuals with malaria fromthe Brazilian Amazon. No difference
was observed in the frequency of anem a between patients infected by Pl asnodi um
vivax and those infected by Plasnodi umfalci parum and there was no rel ationship
between the |l evels of parasitemia and the manifestations of anema in P. vivax
and P. falciparumpatients. Significant increases in the concentrations of
TNF- al pha, | FN-gama, MF, and MCP-1 were observed in patients with P. falci parum
and P. vivax nal aria, whereas the concentrations of IL-10 was increased only in
patients with P. vivax infection. H gher concentrations of IL-12 and IL-10 were
observed in the P. falciparumanenic patients, while for TNF-al pha this profile
was observed in the nonanem c ones. P. vivax-infected and P. falci paruminfected
patients with positive immunoglobulin M (IgM or IgMand IgG responses,
respectively, against blood-stage fornms of the parasites had significantly | ower
henogl obin I evel s than did those with negative responses. There was no
correlati on between the presence of anti-erythrocyte and anti-cardiolipin

anti bodi es and the presence or intensity of the anem a. Qur data suggest that in
areas of |ow endem city and unstable transm ssion of malaria, P. vivax and P.

fal ci paruminfections present sinmilar characteristics in terns of the induction
of anem a and cyt oki ne responses.

20: din Vaccine Inmmnol. 2008 Apr; 15(4):617-21

| npact of human i nmunodefici ency virus infection in pregnant wonmen on
variant-specific imunity to nalaria.

Denbo EG Mwapasa V, Montgonery J, Craig AG Porter KA, Meshnick SR, Ml yneux ME,
Roger son SJ.

Mal awi - Li ver pool -\l | cone Trust dinical Research Programe, College of Medicine,
University of Malawi, Blantyre, Ml aw .

Human i mmunodefici ency virus (H V) increases susceptibility to Plasnodi um

fal ci paruminfection, and this has nost clearly been denonstrated in pregnant
worren. Variant surface antigens on the surfaces of erythrocytes infected with P
falciparumare nmajor targets of protective imunity. W studied the inpact of HV
i nfection on pregnant wonmen's hunoral inmmunity to variant surface antigens
expressed by placental and pediatric isolates of P. falciparum By flow
cytonetry, sera fromH V-infected wonen nore frequently | acked anti bodies to

t hese antigens than sera from H V-uni nfected wonen. This difference was simlar
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in magnitude for pediatric isolates (unadjusted odds ratio [OR] = 6.36; 95%
confidence interval [CI] = 1.14, 35.32; P < 0.05) and placental isolates
(unadjusted OR = 6.47; 95%Cl = 0.75, 55.64; P < 0.10). W divided wonmen into
hi gh and | ow responders on the basis of their antibody |evels. After adjustnent
for CD4 count, maternal age, and gravidity, we found that H V-infected wonen nore
frequently had | ow responses to both pediatric isolates (OR = 5.34; 95% Cl =
1.23, 23.16; P = 0.025) and placental isolates (OR = 4.14; 95% Cl = 1.71, 10.02;
P = 0.002). The relative quantity of antibodies to both pediatric isolates (P =
0.035) and placental isolates (P = 0.005) was lower in H V-infected wonen than in
Hl V-uni nfected wonen. HIV infection has a broad inpact on variant-specific

i Mmunity, which may explain the susceptibility of infected individuals to
clinical malaria episodes.

21: Cochrane Dat abase Syst Rev. 2008 Apr 16;(2): CD003756.
Chenoprophyl axis and intermttent treatnment for preventing malaria in children
Merem kwu M Donegan S, Esu E.

BACKGROUND: Mal aria causes repeated illness in children living in endem c areas.
Policies of giving antinmalarial drugs at regular intervals (prophylaxis or
internmttent treatnent) are being considered for preschool children. OBJECTI VES
To eval uate prophylaxis and intermttent treatnment with antimalarial drugs to
prevent malaria in young children living in malaria-enden c areas. SEARCH
STRATEGY: W searched the Cochrane Infectious D seases G oup Specialized Register
(August 2007), CENTRAL (The Cochrane Library 2007, |Issue 3), MEDLINE (1966 to
August 2007), EMBASE (1974 to August 2007), LILACS (1982 to August 2007), nRCT
(February 2007), and reference lists of identified trials. W also contacted
researchers. SELECTION CRI TERI A: | ndividually random zed and cl uster-random zed
controlled trials conparing antimalarial drugs given at regular intervals
(prophylaxis or intermttent treatnment) with placebo or no drug in children aged
one nonth to six years or less living in a malaria-endeni c area. DATA COLLECTI ON
AND ANALYSI S: Two authors independently extracted data and assessed

nmet hodol ogi cal quality. W used relative risk (RR) or weighted nean difference

wi th 95% confidence intervals (Cl) for neta-anal yses. Were we detected

het erogeneity and considered it appropriate to conbine the trials, we used the
random effects nodel (REM. MAIN RESULTS: Twenty-one trials (19,394
participants), including six cluster-random zed trials, met the inclusion
criteria. Prophylaxis or intermttent treatnent with antimalarial drugs resulted
in fewer clinical malaria episodes (RR 0.53, 95% Cl 0.38 to 0.74, REM 7037
participants, 10 trials), less severe anaenmia (RR 0.70, 95% Cl 0.52 to 0.94, REM
5445 participants, 9 trials), and fewer hospital adm ssions for any cause (RR
0.64, 95% Cl 0.49 to 0.82; 3722 participants, 5 trials). W did not detect a

di fference in the nunber of deaths fromany cause (RR 0.90, 95% Cl 0.65 to 1.23;
7369 participants, 10 trials), but the CI do not exclude a potentially inportant
difference. One trial reported three serious adverse events with no statistically
significant difference between study groups (1070 participants). Eight trials
neasured norbidity and nortality six nonths to two years after stopping regul ar
antinmal arial drugs; overall, there was no statistically significant difference,
but participant nunbers were small. AUTHORS CONCLUSI ONS: Prophyl axis and
intermttent treatnent with antinmalarial drugs reduce clinical malaria and severe
anaem a in preschool children
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22: Curr Biol. 2008 Apr 22;18(8):607-13.

Male Fertility of Malaria Parasites Is Determ ned by GCS1, a Pl ant-Type
Repr oducti on Factor.

Hrai M Arai M Mri T, Myagishima SY, Kawai S, Kita K, Kuroiwa T, Terenius O
Mat suoka H.

Di vi si on of Medical Zool ogy, Departnent of Infection and Imunity, Jichi Medica
Uni versity School of Medicine, Shinmptsuke City, Tochigi 329-0498, Japan.

Mal aria, which is caused by Plasnodium parasites, is transnmitted by anopheline
nosqui t oes. \When ganetocytes, the precursor cells of Plasnodiumganetes, are
transferred to a nosquito, they fertilize and proliferate, which render the
nosquito infectious to the next vertebrate host [1]. Al though the fertilization
of mal aria parasites has been considered as a rational target for
transm ssi on- bl ocki ng vaccines [2], the underlying mechanismis poorly
understood. Here, we show that the rodent malaria parasite gene Pl asnodi um

ber ghei GENERATI VE CELL SPECIFIC 1 (PbGCS1) plays a central role inits ganetic
i nteraction. PbGCS1 knockout parasites show nale sterility, resulting in
unsuccessful fertilization. Because such a mal e-specific function of GCS1 has
been observed in angiosperns [3, 4], this indicates, for the first tinme, that
parasite sexual reproduction is controlled by a nmachinery common to fl owering
plants. Qur present findings provide a new viewpoint for understanding the
parasitic fertilization systemand inportant clues for novel strategies to attack
life-threatening parasites.

23: Eur J din Pharmacol. 2008 Apr 16

Phar macoki netics and tolerability of artesunate and anopdi aqui ne al one and in
conbi nation in healthy vol unteers.

Orell C Little F, Smth P, Folb P, Taylor W Qliaro P, Barnes Kl.

Di vi sion of Cinical Pharmacol ogy, Departnent of Medicine, University of Cape
Town, Anzio Road, (bservatory, Cape Town, 7925, South Afri ca.

OBJECTI VES: The WHO recommends artem sini n-based conbi nation therapies for
treatment of unconplicated falci parummalaria. At |least 15 African countries have
adopted artesunate plus anodi aqui ne as treatment policy. As no pharnacokinetic
data on this conbinati on have been published to date, we investigated its

phar macoki netic interactions and tolerability in healthy volunteers in Africa.
METHODS: I n a randoni zed, three-phase, cross-over study, anodi aquine (10 ng/kg)
and artesunate (4 ng/kg) were given as single oral doses to 15 healthy

vol unteers. Artesunate was given to all volunteers on day 0. On day 7 they

recei ved either anodi aqui ne or anodi aqui ne plus artesunate and the alternative
regi men on day 28. The pharnacoki netics of artesunate and anodi aqui ne and their
mai n active netabolites di hydroartem sinin and deset hyl anodi aqui ne were conpared
fol |l owi ng nonot herapy and combi nation therapy using anal ysis of variance.

RESULTS: Thirteen vol unteers conpl eted the study, and pharmacoki netic paraneters
could be determined for twelve volunteers. Wen given in conbination, the mean
AUC was | ower for dihydroartemisinin [ratio 67% (95% Cl 51-88%; P = 0.008] and
deset hyl anndi aquine [ratio 65% (95% Cl 46-90%; P = 0.015] when conpared with
nonot her apy. Adverse events of concern occurred in four volunteers (27%: grade 3
transamnitis (n = 1), neutropaenia (n = 2), and hypersensitivity (n = 1).
CONCLUSI ON: The total drug exposure to both drugs was reduced significantly when
they were given in conbination. The clinical significance of these interactions

i s unclear and nust be studied in malaria patients. The frequency and nature of
adverse events anmong the heal thy volunteers were of concern, and suggest

| aboratory nonitoring woul d be needed in malaria patients treated with artesunate
pl us anodi aqui ne.
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24: Expert Opin Biol Ther. 2008 Apr;8(4):441-8.
Mal ari a vacci nes: the case for a whol e-organi sm approach
Pi nzon-Charry A, Good M

PO Royal Brisbane Hospital, Queensland Institute of Medical Research, Ml ecul ar
| mmunol ogy Laboratory, Brisbane 4029, Australia.

BACKGROUND: Mal aria is a significant health problem causing norbidity and
nortality worl dwi de. Vacci ne devel opnent has been an inperative for decades.
However, the intricacy of the parasite's lifecycle coupled with the |ack of

evi dence for robust infection-induced i mmunity has nade vacci ne devel opnent
exceptionally difficult. OBJECTIVE: To review sonme of the key advances in the
field and discuss potential ways forward for a whol e-organi smvacci ne. METHODS
The aut hors searched PubMed using the words 'malaria and vaccine'. W searched
for manuscripts detailing antigen characterisation and vaccine strategies with
enphasi s on subunit versus whol e-parasite approaches. Abstracts were sel ected and
rel evant articles are discussed. The searches were not restricted by |anguage or
date. CONCLUSI ONS: The early cloning of malaria antigens has fuelled rapid

devel opnent of subunit vaccines. However, the disappointing results of clinica
trials have resulted in reappraisal of current strategies. Wole-parasite
approaches have re-energed as an alternative strategy. |mrunization using

radi ati on or genetically attenuated sporozoites has been shown to result in
sterile inmunity and inmunization with bl ood-stage parasites curtailed by

antinmal arials has denonstrated del ayed parasitemia in rodent nodels as well as in
human mal ari a.

25: Infect Inmun. 2008 Apr; 76(4):1702-8.

Wheat germcell-free system based production of nmalaria proteins for discovery of
novel vacci ne candi dates.

Tsuboi T, Takeo S, Iriko H Jin L, Tsuchinmochi M Mitsuda S, Han ET, Otsuki H
Kaneko O, Sattabongkot J, Udonsangpetch R, Sawasaki T, Torii M Endo Y.

Cel | -Free Science and Technol ogy Research Center, Ehinme University, 3 Bunkyo-cho,
Mat suyama, Ehi me 790-8577, Japan. tsuboi @cr.ehine-u.ac.jp

One of the major bottlenecks in malaria research has been the difficulty in
reconmbi nant protein expression. Here, we report the application of the wheat germ
cell-free systemfor the successful production of malaria proteins. For proof of
principle, the Pfs25, PfCSP, and PfAMAL proteins were chosen. These genes contain
very high A/T sequences and are also difficult to express as reconbi nant

proteins. In our wheat germcell-free system native and codon-optim zed versions
of the Pfs25 genes produced equal amounts of proteins. PfCSP and Pf AMAL genes

wi t hout any codon optimn zation were al so expressed. The products were sol ubl e,
with yields between 50 and 200 rmug/ M of the translation mxture, indicating that
the cell-free system can be used to produce nal aria proteins w thout any prior
optim zation of their biased codon usage. Biochem cal and i mmunocytochemi ca

anal yses of antibodies raised in m ce against each protein reveal ed that every
anti body retained its high specificity to the parasite protein in question. The
devel opnent of parasites in nosquitoes fed patient bl ood carrying Pl asnodi um

fal ci parum ganet ocytes and suppl emented wi th our nmouse anti-Pfs25 sera was
strongly inhibited, indicating that both Pfs25-3D7/ W5 and Pfs25- TBV/ WG r et ai ned
their immnogenicity. Lastly, we carried out a parallel expression assay of
proteins of blood-stage P. falciparum The PCR products of 124 P. fal ciparum
genes chosen fromthe avail abl e database were used directly in a small-scale
format of transcription and translation reactions. Autoradi ogramtesting reveal ed
t he production of 93 proteins. The application of this new cell-free system based
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protocol for the discovery of malaria vaccine candidates will be discussed.
26: Infect Inmun. 2008 Apr; 76(4):1791-800.

Evi dence for globally shared, cross-reacting pol ynorphic epitopes in the
pregnancy-associ ated mal ari a vacci ne candi date VAR2CSA

Avril M Kul asekara BR, Gose SO Rowe C, Dahlbadck M Duffy PE, Fried M Sal anti
A, Msher L, NarumDL, Snith JD

Seattl e Bionmedi cal Research Institute, 307 Westl| ake Ave. N, Suite 500, Seattl e,
WA 98109-5219, USA

Pregnancy-associ ated nalaria (PAM is characterized by the placental
sequestration of Plasnmodi um fal ciparuminfected erythrocytes (IES) with the
ability to bind to chondroitin sulfate A (CSA). VAR2CSA is a | eadi ng candi date
for a pregnancy malaria vaccine, but its large size ( approximtely 350 kDa) and
ext ensi ve pol ynor phi sm nay pose a chal |l enge to vacci ne devel opnent. In this
study, rabbits were i munized wi th individual VAR2CSA Duffy binding-1ike (DBL)
domai ns expressed in Pichia pastoris or var2csa plasnd DNA and sera were
screened on different CSA-binding parasite lines. Rabbit antibodies to three
reconbi nant proteins (DBL1, DBL3, and DBL6) and four plasmid DNAs (DBL1, DBLS3,
DBL5, and DBL6) reacted with honol ogous FCR3-CSA | Es. By conparison, antibodies
to the DBL4 donain were unable to react with native VAR2CSA protein unless it was
first partially proteolyzed with trypsin or chynmotrypsin. To investigate the
antigenic rel ationship of geographically diverse CSA-binding isolates, rabbit

i mune sera were screened on four heterol ogous CSA-binding lines fromdifferent
continental origins. Antibodies did not target conserved epitopes exposed in al
VAR2CSA al | el es; however, antisera to several DBL donmi ns cross-reacted on
parasite isolates that had pol ynorphic |oops in commopn with the honol ogous

i mmunogen. This study denmpnstrates that VAR2CSA contai ns comon pol ynor phic

epi topes that are shared between geographically diverse CSA-binding |ines.

27: Infect |nmun. 2008 Apr; 76(4): 1678- 85.

El evat ed gamma interferon-producing NK cells, CD45RO nenory-like T cells, and CD4
T cells are associated with protection against malaria infection in pregnancy.

G horo C, Moore JM Wannenuehl er KA, Mses S, Lal A, OGieno J, Nahlen B, Sl utsker
L, Shi YP

Kenya Medi cal Research Institute, Kisumu, Kenya.

Previ ous studi es have shown that gamma interferon (IFN ganma) production in the
pl acenta is associated with protection agai nst placental nalaria. However, it
remai ns unknown whi ch | FN- ganma- produci ng cel |l subpopul ati ons are involved in
this protection and whether the cellular i mune conponents of protection are the
sane in the peripheral and the placental blood conpartnments. W investigated cel
subpopul ati ons for CD4, CD8, and CD45RO nenory-like T cells and CD56+/ CD3-
natural killer (NK) cells and for |IFN gamma production by these cells in naterna
peri pheral and placental intervillous blood in relation to the status of malaria
infection in pregnancy. O 52 human i mrunodefi ci ency virus-negative enrolled
pregnant women residing in Western Kenya, 20 had pl acental parasitem a. W found
that the percentages of CD45RO nenory-like and CD4 T cells were significantly

hi gher in the periphery than in the placenta, while the CD56/CD3- NK-cel

per cent age was higher in the placenta than in the periphery, suggesting
differences in imune cell profiles between the two bl ood conpartnents.
Furthernore, the percentages of peripheral CD45RO menory-like and CD4 T cells
were significantly elevated in aparasitenic wonmen conpared to levels in the
parasitem c group, with aparasitem c multigravid wonmen havi ng the hi ghest

percent ages of CD45RO nmenory-like and CD4 T cells. In contrast, at the placenta
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| evel , | FN-ganma production by innate NK cells was significantly increased in
aparasitem ¢ wonen conpared to parasitemnm c wonen, regardl ess of gravidity. These
results suggest that the el evated | FN-gamma- producing NK cells in the placenta
and CD45RO nmenory-like and CD4 T cells in peripheral blood nmay be involved in
protection against nalaria infection in pregnancy.

28: Infect Immun. 2008 Apr; 76(4):1748-55.

Duration of naturally acquired antibody responses to bl ood-stage Pl asnodi um
fal ci parumis age dependent and antigen specific.

Akpogheneta QJ, Duah NO Tetteh KK, Dunyo S, Lanar DE, Pinder M Conway DJ.
Medi cal Research Council Laboratories, Fajara, P.O Box 273, Banjul, The Ganbi a.

Natural |y acquired anti body responses provide partial protection fromclinica
mal ari a, and bl ood-stage parasite vacci nes under devel opment aimto prime such
responses. To investigate the determnants of antibody response |ongevity,

i mmunogl obulin G (1gGQ antibodies to several bl ood-stage vacci ne candi date
antigens in the sera of two cohorts of children of up to 6 years of age during
the dry seasons of 2003 and 2004 in The Ganbi a were exam ned. The first cohort
showed that nost antibodies were lost within |less than 4 nonths of the first
sanpling if a persistent infection was not present, so the study of the
second-year cohort involved collecting sanples fromindividuals every 2 weeks
over a 3-nonth period. Antibody responses in the second cohort were al so

i nfl uenced by persistent malaria infection, so analysis focused particularly on
children in whom parasites were not detected after the first tine point.

Anti bodies to nost antigens declined nore slowy in children in the ol dest age
group (>5 years old) and nore rapidly in children in the youngest group (<3 years
ol d). However, antibodies to nerozoite surface protein 2 were shorter lived than
anti bodies to other antigens and were not nore persistent in older children. The
age-specific and antigen-specific differences were not explained by different |1gG
subcl ass response profiles, indicating the probable inportance of differential

| ongevities of plasma cell popul ations rather than anti body nol ecules. It is

i kely that young children nostly have short-lived plasma cells and thus
experience rapid declines in antibody |evels but that ol der chil dren have

| onger-1lasting anti body responses that depend on |ong-lived plasma cells.

29: Infect Immun. 2008 Apr;76(4):1527- 34.

Fetal responses during placental malaria nodify the risk of Iow birth weight.
Kabyenela ER, Fried M Kurtis JD, Mitabingwa TK, Duffy PE

MOVS Project, Seattle Bionedical Research Institute, Seattle, WA 98109, USA

I nflammati on during placental malaria (PM is associated with |low birth wei ght
(LBW, especially during the first pregnancy, but the relative contribution of
maternal or fetal factors that nediate this effect remains unclear and the role
of gamma interferon (I FN-gama) has been controversial. W exani ned the

rel ati onship of maternal and cord plasma | evels of |FN-ganma, tunor necrosis
factor al pha, interleukin-10, ferritin, and leptin to birth weight for Tanzani an
worren delivering in an area where there is a high rate of malaria transm ssion
The pl acental levels of inflamuatory cytokines, including |IFN ganm, increased
significantly during PMin prinmigravid and nultigravid women but not in

secundi gravi d wonmen. PM al so i ncreased maternal peripheral |evels of all

i nflanmat ory nmarkers except | FN-gamma but had strikingly little effect on cord

| evel s of these proteins. In a nultivariate analysis, placental |FN gamma was
negatively associated (P = 0.01) and cord ferritin was positively associated (P <
0.0001) with birth weight in infected (PMpositive [PMt]) first-tine nothers.
This rel ationship was not observed in other nothers, consistent with the
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epi dem ol ogy of PM and di sease. Cord leptin had a strong positive relationship
with birth weight in offspring of PMnegative wonen (P = 0.02 to P < 0.0001) but
not in offspring of PMr wonen (all differences were not significant) in the three
gravidity groups. The results confirned that placental IFN-gamma is related to
LBWdue to PMduring first pregnancies and suggest that fetal ferritin plays a
protective role. Because fetal cells are a source of placental |IFN gamma and cord
ferritin, the fetal response to PMmay nodify the risk of LBW

30: Infect Inmun. 2008 Apr; 76(4):1709-18.

| mpact of reconbi nant adenovirus serotype 35 primng versus boosting of a

Pl asnodi um f al ci parum protein: characterization of T- and B-cell responses to
liver-stage antigen 1.

Rodriguez A, Goudsmit J, Conpanjen A, Mntardjo R Gllissen G Tax D, Sijtsma J,
Weverling GJ, Holterman L, Lanar DE, Havenga MJ, Radosevic K

Crucell Holland BV, Archinedesweg 4-6, 2333 CN Leiden, The Net herl ands.
Kat ari na. Radosevi c@rucel | . com

Pri me- boost vaccination reginens with heterol ogous antigen delivery systens have
i ndicated that redirection of the i mune response is feasible. W showed earlier
that T-cell responses to circunsporozoite (CS) protein inproved significantly
when the protein is prinmed with reconbi nant adenovirus serotype 35 coding for CS
(rAd35.CS). The current study was designed to answer the question whether such an
effect can be extended to |liver-stage antigens (LSA) of Plasnodi um fal ci parum
such as LSA-1. Studies with mice have denonstrated that the LSA-1 protein induces
strong anti body response but a weak T-cell immunity. We first identified T-cel
epitopes in LSA-1 by use of intracellular gamma interferon (I FN-gamm) staining
and confirmed these epitopes by means of enzyme-linked i mmunospot assay and

pent aner staining. W show that a single inmunization with rAd35.LSA-1 induced a
strong antigen-specific | FN-ganma CD8(+) T-cell response but no neasurabl e

anti body response. In contrast, vaccinations with the adjuvanted reconbi nant
LSA-1 protein induced remarkably | ow cellular responses but strong anti body
responses. Finally, both prim ng and boosting of the adjuvanted protein by rAd35
resulted in enhanced T-cell responses without inpairing the |evel of antibody
responses induced by the protein inmunizations alone. Furthernore, the

i ncorporation of rAd35 in the vaccination schedule led to a skew ng of
LSA-1-specific antibody responses toward a Thl-type inmune response. Qur results
show the ability of rAd35 to induce potent T-cell inmunity in conbination with
protein in a prime-boost schedule without inmpairing the B-cell response.

31: Infect Immun. 2008 Mar 31

A diversity-covering approach to inmunisation with Plasnodi um fal ci parum AVAL
i nduces broader allelic recognition and growh inhibition responses in rabbits.

Remarque EJ, Faber BW Kocken CH, Thomas AW

Bi omedi cal Primate Research Centre, Departnent of Parasitol ogy, Lange Kl eiweg
139, 2288 GJ Rijswijk, The Netherl ands.

Pl asnmodi um fal ci parum AMAL (PfAMAL), a candidate nalaria vaccine, is polynorphic
Thi s pol ynorphismis believed to be generated predonm nantly under i mrune

sel ection pressure, and as a result may conpromi se attenpts at vacci nation.

Al'i gnnent of 355 PfAMAL sequences shows that around 10% of the 622 amino acid
resi dues can vary between alleles and that |inkages between pol ynorphi c residues
occur. Using this analysis we have designed three Diversity-Covering (D Co)

Pf AMAL sequences that take account of these |inkages and, when taken together, on
average incorporate 97% of amino acid variability observed. For each of the three
Di Co sequences a synthetic gene was constructed and used to transformthe
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nmet hyl ot hrophi ¢ yeast Pichia pastoris, allow ng reconbinant expression. Al three
Di Co proteins were reactive with the reduction sensitive nonocl onal antibody 4G,
suggesting the DiCo's had a sinilar conformation to naturally occurring PfAVAL.
Rabbits were immunised with FVO strain PfAMAL or with the DiCo's either
individually or as a mxture. Antibody titers and the ability to inhibit parasite
growth in vitro were determined. Animals imunised with the DiCo m x perforned
simlarly to animals inmunised with FVO AMAL when neasured agai nst FCR3 strain
parasites, but outperforned animals inmunised with FVO AMA1 when assessed agai nst
other strains. The levels of growh inhibition (709 induced by the m x of three
Di Co's were conparable for FVO 3D7 and HB3, suggesting a considerabl e degree of
diversity in AMAL1 is adequately covered. This suggests that vacci nes based upon
the Di Co mi x approach provide a broader functional inmmnity than inmunisation
with a single allele.

32: Insect Mbl Biol. 2008 Apr;17(2):103-12.

The mal aria vector npsquito Anophel es ganbi ae expresses a suite of
| arval - speci fic defensin genes.

Meredith JM Hurd H, Lehane MJ, Eggleston P
School of Life Sciences, Keele University, Staffordshire, UK

cDNAs of Anophel es ganbi ae Defensin 2 (AgDef2), Defensin 3 (AgDef3) and Defensin
4 (AgDefd), identified in the genome sequence, have been characterized and their
expression profiles investigated. In contrast to both typical defensins and

i nsect antimcrobial peptides generally, the newy identified defensins were not
upregul ated with acute-phase kinetics follow ng i mune challenge in insects or
cell culture. However, nRNA abundance of AgDef?2, AgDef3 and AgDef4 increased
significantly during the |arval stages. Promoter analysis of all three genes
failed to identify putative i mmune response el enments previously identified in

ot her nobsquito defensin genes. As previous studies failed to identify these

| arval -specific defensins, it seens |likely that further antim crobial peptide
genes with nontypical expression profiles will be identified as nore genomne
sequences becone avail abl e.

33: Int J Gynaecol Obstet. 2008 Apr; 101(1):62-6.
Anenmia and iron deficiency in pregnant Ghanai an wonen from urban areas.
Engmann C, Adanu R, Lu TS, Bose C, Lozoff B.

Departnment of Pediatrics, University of North Carolina at Chapel H I, Chape
Hill, North Carolina, USA.

OBJECTI VES: To determine the preval ence and identify risk factors for iron
deficiency and anem a in pregnant CGhanai an woren from urban areas. METHODS: A
cross-sectional study of 452 healthy pregnant womnen receiving prenatal care in
Accra, Chana, was conducted. A sociodenpgraphic health questionnaire was
performed and hemat ol ogi ¢ paranmeters were neasured. Logistic regression nethods
were used to identify risk factors for anemia and iron status. RESULTS: Conplete
data were avail able for 428 wonen. Anem a (henogl obin <11 g/dL) was present in
144 (34%, iron deficiency (ferritin </=16 rmug/L) in 69 (16%, and iron
deficiency anemia in 32 (7.5% wonen. The adjusted odds ratio (OR) for anenmi a was
3.4 and 9.8 if iron deficiency and nalaria parasitem a were present,

respectively; the ORwas 0.6 if wonen were at >/ =36 weeks of pregnancy. The
adjusted OR for iron deficiency was 2.7 if wonmen were at >/ =36 weeks of pregnancy
and 0.12 if they had sickle trait. CONCLUSI ON: Al though anem a and iron
deficiency remain substantial problens in pregnant Ghanai an wonen from urban
areas, their prevalence is less than previously reported.
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34: Int J Pharm 2008 Apr 16; 354(1-2):28-33.

Anticancer properties of artem sinin derivatives and their targeted delivery by
transferrin conjugation

Nakase |, Lai H, Singh NP, Sasaki T.

Depart ment of Chemistry, University of Washington, Seattle, WA 98195-1700, USA,
Institute for Chemical Research, Kyoto University, Ui, Kyoto 611-0011, Japan

Artemisinin and its derivatives are well known antimalaria drugs and particularly
useful for the treatnent of infection of Plasnodium falciparummal aria parasites
resistant to traditional antinmalarials. Artem sinin has an endoperoxi de bridge
that is activated by intraparasitic hene-iron to formfree radicals, which kil

mal ari a parasites by al kylating bionolecules. In recent years, there are nany
reports of anticancer activities of artem sinins both in vitro and in vivo.

Artem sinins have inhibitory effects on cancer cell growth, including many drug-
and radiation-resistant cancer cell lines. The cytotoxic effect of artemisininis
specific to cancer cells because nobst cancer cells express a high concentration
of transferrin receptors on cell surface and have higher iron ion influx than
normal cells via transferrin mechanism In addition, sonme artem sinin anal ogs
have been shown to have antiangi ogenesis activity. Artenmisinin tagged to
transferrin via carbohydrate chain has al so been shown to have high potency and
specificity agai nst cancer cells. The conjugation enables targeted delivery of
artem sinin into cancer cells. In this review, we discuss the anticancer
activities and nechani sns of action of artem sinins and the
transferrin-conjugate.

35: Int J Pharm 2008 Apr 2;353(1-2):1-7.

In vitro release and stability of an artesunate rectal gel suitable for pediatric
use.

Gaudi n K, Barbaud A, Boyer C, Langlois M{, Lagueny AM Dubost JP, MIllet P, Fawaz
F

Laboratoire de Chinie Analytique, UFR Pharmaci e, Université Bordeaux 2, 146 rue
Léo Sai gnat, 33076 Bordeaux Cedex, France.

The rectal route is indicated to treat patients with rapidly evolving nalaria who
cannot take oral nedication to prevent progression to severe forms of the

di sease. Inprovenent can be nade in terns of rectal bioavailability and stability
of current fornulations. W studied a new two-conpartnment, nuco-adhesive ge
formul ati on of artesunate which is adapted for use in children and storage in
tropical climates. The fornulation contains 50ng of artesunate per gram of gel
Because of its instability in aqueous solutions, artesunate is in the dry
conponent of the gel with Carbopol ((R)) and separate fromthe |iquid phase unti
reconstitution. Artesunate is stable in the dry blend for 6 nonths at 45 degrees
C and 60% RH. The gel should be used between 1 and 72h after being reconstituted.
Artesunate rel ease was neasured by with a rapid, sinple and reliable HPLC WV

whi ch all owed the anal ysis of artesunate and di hydroarteni sinin with an analysis
time at 3nn. The anpbunt of artesunate rel eased over 6h was 56+/-0.97% Conpared
to the reference suspension, total release and dissolution efficiency were | ower
and rate of release was slower (time to 50% dissolution 271+/-21mi n), probably
because of the higher viscosity of the gel, but the drug release profiles were
simlar. The calculated in vitro rel ease exponent (n) val ue suggested that
artesunate is released fromthe gel by non-Fickian transport.

Environmental Health at USAID — Malaria Bulletin, May 2008 19



36: J Acquir Imune Defic Syndr. 2008 Apr 1;47(4):472-6.

Association of HV and malaria with nbother-to-child transm ssion, birth outcones,
and child nortality.

Brahnbhatt H, Sullivan D, Kigozi G Askin F, Wabwi re-Mangenm F, Serwadda D,
Sewankanbo N, Wawer M Gay R

Depart nent of Popul ation and Fam |y Health Sci ences, Johns Hopkins University,
Bl oomberg School of Public Health, Baltinmore, MD 21205, USA. hbrahnmbh@ hsph. edu

OBJECTI VE: To assess the inmpact of H 'V and nal aria coinfection on nother-to-child
H V transmi ssion (MICT) and adverse birth outcones. METHODS: One hundred nine

H V-positive nother-infant pairs with a nalaria diagnosis were identified in a
comunity cohort and foll owed up postpartum Maternal nalaria was di agnosed by a
rapi d i mmunochr omat ographic test (1CT) on sera and hi stopathol ogi c exam nati on of
pl acenta. Infant H 'V was di agnosed within 6 weeks of birth using pol ynmerase chain
reaction (PCR) to capture in-utero and intrapartumH V transm ssion. Log binoni al
nodel s were used to assess the relative risk of MICT, low birth weight, and
pretermbirth associated with malaria. RESULTS: Approximately 17.4% of infants
were HV positive at or around birth, and the preval ence of serol ogic and

pl acental mnalaria were 31% and 32% respectively. H V-positive nothers with
serological ICT nmalaria were significantly nmore likely to have | ow birth-wei ght
infants, and | ow birth-weight infants had significantly higher risk of MICT
conpared with infants of normal birth weight. Although placental and serol ogic
ICT malaria were significantly associated with MICT, after adjusting for naternal
H'V viral load, the risk of MICT was significantly increased only for nothers
coinfected with placental malaria (relative risk [RR = 7.9, P = 0.025).

CONCLUSI ONS: Pl acental malaria increases the risk of MICT after adjustnent for
viral load. Progranms should focus on enhanced mal ari a prevention during pregnhancy
to decrease the risk of adverse birth outconmes and MICT.

37: J Exp Med. 2008 Apr 21
C5 deficiency and Coa or C5aR bl ockade protects agai nst cerebral malaria.

Patel SN, Berghout J, Lovegrove FE, Ayi K, Conroy A, Serghides L, Mn-OCo G Gowda
DC, Sarma JV, Rittirsch D, Ward PA, Liles WC, G-os P, Kain KC

Tropi cal Disease Unit, Department of Medicine, MLaughlin-Rotman Centre for
d obal Health, Toronto General Hospital, Toronto, Ontario MbG 2C4, Canada.

Experinmental infection of mce with Plasnodi um berghei ANKA (PbA) provides a
power ful nodel to define genetic determ nants that regul ate the devel opment of
cerebral malaria (CM. Based on the hypothesis that excessive activation of the
conpl ement system may confer susceptibility to CM we investigated the role of
C5/ Cba in the devel opment of CM W show a spectrum of susceptibility to PbAin a
panel of inbred mce; all CMsusceptible mce exam ned were found to be C5
sufficient, whereas all C5-deficient strains were resistant to CM Transfer of
the Co-defective allele froman A/J (CMresistant) onto a C57BL/ 6

(CM suscepti bl e) genetic background in a congenic strain conferred increased
resi stance to CM conversely, transfer of the C5-sufficient allele fromthe
C57BL/ 6 onto the A/J background recapitul ated the CM suscepti bl e phenotype. The
role of C5 was further explored in B10.D2 nice, which are identical for all Ioci
other than C5. C5-deficient B10.D2 mce were protected from CM whereas
Co-sufficient B10.D2 mice were susceptible. Antibody bl ockade of Csa or C5a
receptor (CsaR) rescued susceptible mce fromCM In vitro studi es showed that
Cha-potenti ated cytoki ne secretion induced by the malaria product P. falciparum
gl ycosyl phosphati dyli nositol and C5aR bl ockade abrogated these anplified
responses. These data provide evidence inplicating C5/C5a in the pathogenesis of
cM
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38: J Infect Dis. 2008 Apr 17

Mol ecul ar Markers of Resistance to Sul fadoxi ne-Pyrimethamne during Internmttent
Preventive Treatnent for Malaria in Myzanbi can I nfants.

Mayor A, Serra-Casas E, Sanz S, Aponte JJ, Macete E, Mandomando |, Puyol L,
Berzosa P, Dobafio C, Aide P, Sacarlal J, Benito A, Alonso P, Menéndez C.

1Centre de Recerca en Salut Internacional de Barcelona, Hospital Cinic/lnstitut

d' I nvesti gaci ons Bi onmedi cas August Pi i Sunyer, Universitat de Barcel ona,
Bar cel ona, and 2Mal ari a Laboratory, Centro Naci onal de Medicina Tropical,
Instituto de Salud Carlos Ill, Madrid, Spain; 3Centro de Investigacdo em Salde da

Manhica (CI SV, 4Direccdo Naci onal de Saude/lInstituto Nacional de Saulde,
M ni steri o de Saude, and 5Facul dade de Medi ci na, Universi dade Eduardo Mbndl ane,
Maput o, Mozanbi que.

Background. @bsp; Intermittent preventive treatnment in infants (IPTi) with

sul f adoxi ne-pyri nethamine (SP) is a potential malaria control strategy. There is
concern about the inmpact that increasing in vivo resistance to SP has on the
efficacy of IPTi, as well as about the potential contribution of IPTi to

i ncreases in resistance. Methods. @bsp; W conpared the frequency of clinica

epi sodes of nalaria caused by P. falciparumparasites with nutations in dhfr and
dhps anobng sick children who received SP or placebo in the context of a

randoni zed, doubl e-blind, placebo-controlled IPTi trial in Mzanbique. Results.
@bsp; Half of the children who received pl acebo harbored quintupl e-pure nutant
parasites. Nevertheless, the protective efficacy of IPTi within the 35 days after
the third dose was 70.8% (95% confidence interval [Cl], 40.7%85.6% . Between
nonth 2 after the third I PTi dose and the end of the follow up period, children
recei ving SP harbored nore dhps codon 437 nixed infections (odds ratio [OR],
10.56 [95% Cl, 1.30-86.14]) and fewer dhps doubl e-pure nmutant parasites (OR, 0.43
[95% CI, 0.22-0.84]) than did placebo recipients. Conclusions. @bsp; |PTi
appears to be associated with some changes in the preval ence of genotypes

i nvolved in SP resistance. In the face of a high preval ence of quintupl e-nutant
parasites, SP exhibited a high level of efficacy in the prevention of new

epi sodes of malaria in infants. Trial registration. @bsp; Cinical Trials.gov
identifier: NCT00209794 .

39: J Infect Dis. 2008 Apr 15
Cognitive Dysfunction in Mce Infected with Pl asnodi um berghei Strain ANKA.

Desrui sseaux M5, Gulinello M Smith DN, Lee SC, Tsuji M Wiss LM Spray DC,
Tanowi t z HB.

1Departnent of Pathol ogy, 2The Domi ni ck P. Purpura Departnent of Neuroscience,
3Depart nent of Medicine, and 4Departnment of Urol ogy, Al bert Einstein College of
Medi ci ne, Bronx, and 5Aaron Di anond Al DS Research Center, The Rockefeller

Uni versity, New York, New York.

Cerebral nmalaria conplicated by cognitive sequelae is a nmajor cause of norbidity
in hunans infected with Plasnodiumfal ci parum To nodel cognitive function after
mal aria, we created a rodent nodel of cerebral malaria by infecting C57BL/6 mce
wi th Pl asnmodi um berghei strain ANKA. After 7 days, an object-recognition test of
wor ki ng nenmory reveal ed a significant inpairment in the visual nmenory of infected
m ce. This inpairment was observed in the absence of confounding effects of

i nfection. The cognitive dysfunction correlated with henorrhage and infl anmati on.
Furthernore, microglial activity and norphol ogi cal changes detected throughout
the brains of infected mce were absent fromthe brains of control mice, and this
correlated with the nmeasured cognitive defects. Sinmilar testing methods in human
studies could help identify subjects at risk for an adverse cognitive outcone.
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This murine nodel should facilitate the study of adjunctive nethods to aneliorate
adver se neurol ogi cal outcomes in cerebral malaria.

40: J Infect Dis. 2008 Apr 1;197(7):1062-73.

Rho kinase inhibition in severe nalaria: thwarting parasite-induced collatera
damage to endotheli a.

Taoufiq Z, Gay F, Balvanyos J, Cceron L, Tefit M Lechat P, Mzier D
Institut National de |la Santé et de | a Recherche Médicale Unité 511, Laboratoire

d' | mmunobi ol ogie Cellulaire et Ml éculaire des Infections Parasitaires, Paris,
France. zacharie.taoufi g@wanadoo.fr

Acute clinical manifestations of falciparummalaria, such as multiorgan failure
and cerebral malaria, occur unpredictably and | ead to coma and death within hours
if left untreated. Despite the emergency administration of effective antinalaria
drugs, 15% 20% of patients die. Qther therapeutic approaches are therefore
urgently needed. There is increasing evidence that endothelial changes play a key
role in the pathogenesis of severe nmalaria. W therefore used coculture nodels to
study interactions between infected erythrocytes and endothelium W found that
adhesi on of Pl asnodi um falciparumto endothelial cells in vitro activated the Rho
ki nase signaling pathway, which is strongly involved in various vascul ar

di seases. When added conconitantly with parasites, the Rho kinase inhibitor
fasudil (HA-1077), a drug already in clinical use, decreased both NF-kappaB
activation and endothelial cell apoptosis. Fasudil also helped to restore

endot helial barrier integrity after P. falciparum adhesi on. Rho kinase inhibition
t hus appears to be a prom sing adjunctive therapeutic approach to the managenent
of severe human nal ari a.

41: J Trop Pediatr. 2008 Apr;54(2): 94-101.

Mal aria Mortality in Venezuel a: Focus on Deaths due to Plasnmodi umvivax in
Chi I dren.

Rodri guez-Moral es AJ, Benitez JA Arria M
Experinmental Institute JW, Universidad de Los Andes, Trujillo, Venezuel a.

Morbidity and nortality burden of malaria in the childhood represents a public
health threat not only in countries with high levels of transm ssion, but also in
t hose, such as Venezuela and others in Latin Anerica, with noderate to | ow
transmi ssion. Usually its nortality has been attributed just to Pl asnodi um

fal ci parum nal ari a, but the changing patterns of increase in Plasnodi um vivax

mal aria norbidity and nortality are now causing concern. W studied malaria
nortality by analyzing different epideniological variables during a 10-year
period in Venezuela, finding nortality rates ranging 0.10-0.36 deaths/ 100 000
popul ation, with alnost a third of deaths in children (<10 years ol d),
correspondi ng 270 deaths to P. falciparumcases and 30 to P. vivax; but along the
period with a decrease trend for P. falciparumand an increase trend for P

Vi vax.

42: J Virol. 2008 Apr;82(8):3822-33.

Si ngl e-dose protection agai nst Pl asnodi um berghei by a sinian adenovirus vector
usi ng a hunman cytonegal ovirus pronoter containing intron A

Sridhar S, Reyes-Sandoval A, Draper SJ, Mwore AC, Glbert SC, Gao GP, Wl son JM
HIil AV.

The Wellcome Trust Centre for Human Genetics, University of Oxford, Roosevelt
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Drive, Oxford OX3 7BN, United Kingdom saranya.sridhar@nail.com

Human adenovirus serotype 5 (AdH5) vector vaccines elicit strong imrmune responses
to the encoded antigen and have been used in various disease nodels. W desi gnhed
AdH5 vectors expressing antigen under the control of a human cytonegal ovirus
(HCW) inmedi ate-early pronmoter containing its intron A sequence. The
transcriptional levels of antigen and inmmune responses to antigen for vectors
with the HCOW pronoter with the intron A sequence (LP) were greater than those
for AdH5 vectors using the HCW pronoter sequence without intron A (SP). W
conpared an E1E3-del eted AdH5 adenoviral vector, which affords nore space for

i nsertion of foreign sequences, and showed it to be as i munogenic as an

El-del eted AdH5 vector. Neutralizing antibodies to AdH5 linmit the efficacy of
vacci nes based on the AdH5 serotype, and sinian adenoviral vectors offer an
attractive option to overcone this problem W constructed ELE3-del eted human and
sim an adenoviral vectors encoding the pre-erythrocytic-stage malarial antigen

Pl asnmodi um ber ghei circunsporozoite protein. W compared the inmmunogenicity and
ef ficacy of AdC6, a reconbi nant sim an adenovirus serotype 6 vector, in a murine
nmal ari a nodel to those of AdH5 and the poxviral vectors MVA and FP9. AdC6 i nduced
sterile protection froma single dose in 90% of mce, in contrast to AdH5 (25%
and poxviral vectors MVA and FP9 (0% . Adenoviral vectors maintained potent
CD8(+) T-cell responses for a |longer period after inmmunization than did poxvira
vectors and mainly induced an effector nmenory phenotype of cells. Significantly,
AdC6 was able to nmaintain protection in the presence of preexisting inmmunity to
AdHS5.

43: Lancet Infect Dis. 2008 Apr 1
Measuring nalaria endemicity fromintense to interrupted transm ssion.
Hay SI, Smith DL, Snow RW

Mal aria Public Health and Epi dem ol ogy Group, Centre for Geographic Medicine,
Kenya Medi cal Research Institute/University of Oxford/ \Wellcone Trust

Col | aborative Progranme, Nairobi, Kenya; Spatial Ecol ogy and Epi dem ol ogy G oup,
Ti nbergen Bui | di ng, Departnent of Zool ogy, University of Oxford, Oxford, UK

The quantification of nalaria transnission for the classification of nalaria risk
has | ong been a concern for epidemologists. During the era of the Gobal Mlaria
Er adi cati on Progranme, neasurenents of nmalaria endemicity were institutionalised
by their incorporation into rules outlining defined action points for nalaria
control programmes. We review the historical devel opment of these indices and
their contenporary relevance. This is at a tine when nany nal ari a- endenic
countries are scaling-up their malaria control activities and reconsidering their
prospects for elimnation. These considerations are also inmportant to an

i nternational community that has recently been challenged to revaluate the
prospects for nalaria eradication.

44: Malar J. 2008 Apr 27;7(1):69

Eval uati on of an operational malaria outbreak identification and response system
i n Mpurmal anga Provi nce, South Africa.

Coleman M Colenan M NMabuza AM Kok G Coetzee M Durrhei m DN

ABSTRACT: Background and objective To eval uate the performance of a novel malaria
out break identification systemin the epidem c prone rural area of Munal anga
Province, South Africa, for tinmely identification of nmlaria outbreaks and
guiding integrated public health responses. METHODS: Using five years of
historical notification data, two binom al thresholds were determ ned for each
primary health care facility in the highest malaria risk area of Munal anga

provi nce. Wenever the threshol ds were exceeded at health facility level (tier
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1), primary health care staff notified the malaria control progranmme, which then
confirmed adequate stocks of malaria treatnment to manage potential increased
cases. The cases were followed up at household level to verify the likely source
of infection. The binom al thresholds were reviewed at village/town |evel (tier
2) to determ ne whether additional response neasures were required. In addition,
an autonmated el ectronic outbreak identification systemat town/village | eve

(tier 2) was integrated into the case notification database (tier 3) to ensure

t hat unexpected increases in case notification were not missed. The perfornmance
of these binom al outbreak threshol ds was eval uated agai nst other currently
recommended t hreshol ds using retrospective data. The acceptability of the system
at primary health care | evel was evaluated through structured interviews with
health facility staff. RESULTS: Eighty four percent of health facilities reported
out breaks within 24 hours (n=95), 92% (n=104) within 48 hours and 100% (n=113)
within 72 hours. Appropriate response to all malaria outbreaks (n=113, tier 1
n=46, tier 2) were achieved within 24 hours. The systemwas positively viewed by
all health facility staff. \Wen conpared to ot her epidem ol ogi cal systens for a
specified 12 nmonth out break season (June 2003 to July 2004) the bi nom al exact

t hreshol ds produced one fal se weekly outbreak, the C sum 12 weekly out breaks and
the mean + 2 SD nine fal se weekly outbreaks. Exceeding the binomal level 1
threshold triggered an alert four weeks prior to an outbreak, but exceeding the
bi nomi al level 2 threshold identified an outbreak as it occurred. CONCLUSI ON: The
mal ari a out break surveill ance system using binom al thresholds achieved its
primary goal of identifying outbreaks early facilitating appropriate |ocal public
heal th responses ained at averting a possible |large-scale epidemc in a low, and
unstabl e, nmalaria transm ssion setting.

45: Mal ar J. 2008 Apr 25;7(1):68

The severity of malarial anaem a in Plasnodi um chabaudi infections of BALB/c mce
is determ ned independently of the nunmber of circulating parasites.

Lanb TJ, Langhorne J.

ABSTRACT: Background Severe nal arial anaemia is a najor conplication of malaria
infection and is multi-factorial resulting fromloss of circulating red bl ood
cells (RBCs) fromparasite replication, as well as immne-nmedi ated nechani sns. An
under st andi ng of the causes of severe nmlarial anaemia is necessary to devel op
and i npl enent new therapeutic strategies to tackle this syndrone of malaria

i nfection. METHODS: Using analysis of variance, this work investigated whether
parasite-destruction of RBCs always accounts for the severity of nalarial anaem a
during infections of the rodent malaria nodel Pl asnodi um chabaudi in mice of a
BALB/ ¢ background. Differences in anaem a between two different clones of P
chabaudi were al so exam ned. RESULTS: Circul ating parasite nunbers were not
correlated with the severity of anaemia in either BALB/c mice or under nore
severe conditions of anaemia in BALB/c RAG deficient nmice (lacking T and B
cells). Mce infected with P. chabaudi clone CB suffered nore severe anaemi a than
mce infected with clone AS, but this was not correlated with the nunber of
parasites in the circulation. Instead, the peak percentage of parasitized RBCs
was higher in CB-infected aninals than in AS-infected animals, and was correl ated
with the severity of anaemia, suggesting that the availability of uninfected RBCs
was inpaired in CB-infected animals. CONCLUSI ONS: This work shows that parasite
nunbers are a nore rel evant neasure of parasite levels in P. chabaudi infection
than % parasitaem a, a measure that does not take anaemia into account. The |ack
of correlation between parasite nunbers and the drop in circulating RBCs in this
experimental nodel of malaria support a role for the host response in the

i mpai rment or destruction of uninfected RBC in P. chabaudi infections, and thus
devel opnent of acute anaemia in this nalaria nodel.
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46: Malar J. 2008 Apr 25;7(1):67
Clinically inmune hosts as a refuge for drug-sensitive malaria parasites.
Klein EY, Smth DL, Boni M-, Laxm narayan R

ABSTRACT: BACKGROUND: Mutations in Plasnodiumfalciparumthat confer resistance
to first-line antinalarial drugs have spread throughout the world froma few

i ndependent foci, all located in areas that were likely characterized by | ow or
unstabl e malaria transm ssion. One of the striking differences between areas of

| ow or unstable malaria transm ssion and hyperendenmic areas is the difference in
the size of the population of immune individuals. However, epidem ol ogical nopdels
of malaria transm ssion have generally ignored the role of imune individuals in
transm ssion, assumng that they do not affect the fitness of the parasite. This
nodel reconsiders the role of inmunity in the dynam cs of malaria transm ssion
and its inpact on the evolution of antimalarial drug resistance under the
assunption that inmrune individuals are infectious. METHODS: The nodel is
constructed as a two-stage susceptibl e-infected-susceptible (SI'S) nodel of

mal aria transnission that assumes that individuals build up clinical imunity
over a period of years. This immunity reduces the frequency and severity of
clinical synmptonms, and thus their use of drugs. It also reduces an individual's

| evel of infectiousness, but does not inpact the |ikelihood of becom ng infected.
RESULTS: Sinul ations found that with the introduction of resistance into a

popul ation, clinical imunity can significantly alter the fitness of the

resi stant parasite, and thereby inpact the ability of the resistant parasite to
spread froman initial host by reducing the effective reproductive nunber of the
resi stant parasite as transmission intensity increases. At high transmn ssion

| evel s, despite a higher basic reproductive nunber, RO, the effective
reproductive nunber of the resistant parasite may fall bel ow the reproductive
nunber of the sensitive parasite. CONCLUSI ON: These results suggest that

hi gh-1evels of clinical immunity create a natural ecol ogical refuge for
drug-sensitive parasites. This provides an epidem ol ogical rationale for

hi storical patterns of resistance energence and suggests that future outbreaks of
resi stance are nore likely to occur in low or unstable-transm ssion settings.
This finding has inplications for the design of drug policies and the formulation
of malaria control strategies, especially those that |ower nalaria transn ssion
intensity.

47: Malar J. 2008 Apr 25;7(1):66

Enhanced detection of gametocytes by magnetic deposition mcroscopy predicts
hi gher potential for Plasnodi um fal ciparumtransni ssion.

Karl S, David M More L, Ginberg BT, Mchon P, Mieller I, Zborowski M
Zi mrer man PA.

ABSTRACT: BACKGROUND: Aggregated haenpzoin crystals within malaria-infected
erythrocytes confer susceptibility of parasitized cells to a magnetic field. Here
the utility of this method for diagnosis of human malaria is evaluated in a

mal ari a- endem ¢ regi on of Papua New Gui nea (PNG. Methods and fi ndi ngs

I ndi vidual s with Plasnodi um fal ci parum mal aria synptons (n=55) provided sanpl es
for conventional blood snear (CBS) and magnetic deposition mcroscopy (MM

di agnosi s. Standard G ensa staining and |ight m croscopy was perforned to

eval uate all preparations. Plasnodi um fal ci parum parasitaemnm a observed on MDM
slides was consistently higher than parasitaem a observed by (CBS) for ring (CBS
= 2.6 vs. MDM= 3.4% t-test P-value = 0.13), trophozoite (CBS = 0.5 vs. MM =
1.6% t-test P-value = 0.01), schizont (CBS = 0.003 vs. MDM = 0.1% t-test
P-value = 0.08) and ganetocyte (CBS = 0.001 vs. MDM = 0.4% t-test P-value =
0.0002) parasitaem as. Ganetocyte preval ence determ ned by CBS conmpared to NDM
increased from7.3 %to 45 % respectively. CONCLUSI ONS: MDM i ncreased detection
sensitivity of P. falciparuminfected, haenpzoin-containing erythrocytes from

Environmental Health at USAID — Malaria Bulletin, May 2008 25



i nfected humans whil e maintaining detection of ring-stage parasites. Ganetocyte
preval ence five-fold higher than observed by CBS suggests higher nalaria
transm ssion potential in PNG endemic sites conmpared to previous estinates.

48: Malar J. 2008 Apr 25;7(1):65

Towards a sterile insect technique field rel ease of Anophel es arabiensis
nosqui toes in Sudan: Irradiation, transportation, and field cage experinmentation

Hel i nski Mg, Hassan MM El-MtasimW/] Ml colmCA Knols BG E -Sayed B.

ABSTRACT: BACKGROUND: The work described in this article forns part of a study to
suppress a popul ation of the malaria vector Anophel es arabiensis in Northern
State, Sudan, with the Sterile Insect Technique. No data have previously been
collected on the irradiation and transportati on of anopheline nosquitoes in
Africa, and the first series of attenpts to do this in Sudan are reported here.
In addition, experinents in a large field cage under near-natural conditions are
descri bed. METHODS: Msquitoes were irradiated in Khartoum and transported as
adults by air to the field site earmarked for future rel eases (400 kmfromthe

| aboratory). The field cage was prepared for experinments by creating resting
sites with favourable conditions. The mating and survival of (irradiated)

| aboratory nales and field-collected males was studied in the field cage, and two
snal | -scal e conpetition experinents were performed. RESULTS: M nor problens were
experienced with the irradiation of insects, nostly associated with the absence
of a rearing facility in close proxinmty to the irradiation source. The
smal | -scal e transportati on of adult nmpbsquitoes to the release site resulted in
mnimal nortality (< 6%. Experinments in the field cage showed that mating
occurred in high frequencies (i.e. an average of 60% i nsenination of fenales
after one or two nights of mating), and | aboratory reared males (i.e. sixty
generations) were able to insenminate wild females at rates conparable to wild

mal es. Based on wing |length data, there was no size preference of nmales for

mat es. Survival of npbsquitoes fromthe cage, based on recapture after mating, was
sati sfactory and approxi mately 60% of the insects were recaptured after one
night. Only limted information on nmal e conpetitiveness was obtai ned due to

probl ems associated with individual egg |laying of small numnbers of wild femal es.
CONCLUSIONS: It is concluded that although conditions are challenging, there are
no maj or obstacles associated with the snmall-scale irradiation and transportation
of insects in the current setting. The field cage is suitable for experinents and
studies to test the conpetitiveness of irradi ated mal es can be pursued. The
scaling up of procedures to accommdate nuch | arger nunbers of insects needed for
a release is the next challenge and recommendations to further inplenmentation of
this genetic control strategy are presented.

49: Malar J. 2008 Apr 22;7(1):64
Natural relapses in vivax malaria i nduced by Anophel es npsquit oes.
Hul den L, Hulden L, Heliovaara K

ABSTRACT: BACKGROUND: Monthly mal aria cases in Finland during 1750-1850 reveal ed
regional ly different peaks. The main peak was in late spring in the whole
country, but additional peaks occurred in August and Decenber in sone regi ons of
Finland. Both primary infections and rel apses caused deaths from nal aria. The
cause and timng of relapses are anal ysed. METHODS: Monthly data of deaths from
mal aria in 1750-1850 were successively correlated with nmean tenperatures of June
and July of five years in succession forwards fromthe current year and through
10 years in succession backwards to identify timng of relapses in Plasnodi um

vi vax. RESULTS: Ml aria cases showed an increasing correlation with June-July
tenperatures, with peaks in late sumer, mdw nter and |late spring and then
dropped gradually during two to nine years fromthe first summer dependi ng on the
region. The longest incubation time identified was eight years and seven nonths.
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CONCLUSI ON: High correl ations of June-July tenperatures with deaths frommalaria
in August to Septenber in the same year indicate a close connection to the new
generation of hatching Anophel es nbsquitoes. Because rapid sporogony before
Cctober is inpossible in Finland, the nost plausible explanation is an early

i nduction of relapses of vivax malaria by uninfected anophelines. Ml aria cases
during the winter and the follow ng spring are caused by both primary infections
and induced rel apses. Al subsequent cases represent rel apses. It is proposed
that the basic relapse patterns in vivax nalaria are regul ated by anophelines. It
is al so proposed that the Plasnmodi umis enhanci ng bl ood sucki ng of Anophel es
nmesseae, which so far has been considered a bad vector.

50: Malar J. 2008 Apr 21;7(1):62

I nvestigation of a novel approach to scoring G ensa-stained malaria-infected thin
bl ood fil ms.

Proudfoot O Drew N, Scholzen A Xiang S, Plebanski M

ABSTRACT: Daily assessnent of the percentage of erythrocytes that are infected
(' percent-parasitaem a') across a tine-course is a necessary step in many
experimental studies of malaria, but represents a time-consum ng and unpopul ar
task anong researchers. The nost common nethod i s extensive nicroscopic

exam nation of G ensa-stained thin blood-filns. This study explored a nethod for
t he assessnent of percent-parasitaenia that does not require extended periods of
m croscopy and results in a descriptive and pernmanent record of parasitaem a data
that is highly anenable to subsequent 'data-mining . Digital photography was
utilized in conjunction with a basic purpose-witten conputer progranme to test
the viability of the concept. Partial automation of the determi nation of percent
parasitaem a was then explored, resulting in the successful custom zation of
conmerci al ly avail abl e broad-spectrum i nmage anal ysis software towards this aim
Lastly, automated discrimnation between infected and uninfected RBCs based on
anal ysis of digital paranmeters of individual cell inages was explored in an
effort to conpletely automate the cal cul ati on of an accurate
percent - par asi t aem a

51: Malar J. 2008 Apr 19;7(1):61

The useful ness of twenty-four nolecular markers in predicting treatnment outcone
wi th conbi nation therapy of anodi aqui ne plus sul phadoxi ne-pyri et ham ne agai nst
fal ci parum mal aria i n Papua New Cui nea.

Marfurt J, Muller I, Sie A, Ga O Reeder JC, Smith TA Beck HP, Genton B

ABSTRACT: BACKGROUND: I n Papua New Gui nea (PNG), combination therapy with

anmodi aqui ne (AQ or chloroquine (CQ plus sul phadoxi ne-pyri netham ne (SP) was

i ntroduced as first-line treatment agai nst unconplicated nalaria in 2000.
METHODS: In vivo treatment failure rates with AQ+tSP were assessed in two
different areas in PNG and characterized twenty-four nol ecul ar drug resistance
mar kers of Pl asnodium fal ci parumin pre-treatnment sanples. The aim of the study
was to investigate the association between infecting genotype and treat nent
response in order to identify useful predictors of treatnment failure with AQ+SP
RESULTS: I n 2004, Day-28 treatment failure rates for AQ+tSP were 29%in the
Karimui and 19%in the South Wosera area, respectively. The strongest independent
predictors for treatnent failure with AQ+tSP were pfrmdrl N86Y (OR=7.87, p<0.01)
and pfdhps A437G (OR=3.44, p<0.01). Mutations found in CQ AQ rel ated markers
pfcrt K76T, A220S, N326D, and |356L did not help to increase the predictive

val ue, the nost |ikely reason being that these nutations reached al nost fixed

| evel s. Though nutations in SP rel ated markers pfdhfr S108N and C59R were not
associated with treatnment failure, they increased the predictive value of pfdhps
A437G The difference in treatment failure rate in the two sites was reflected in
the corresponding genetic profile of the parasite popul ations, with significant
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differences seen in the allele frequencies of mutant pfndrl N86Y, pfndrl Y184F,
pfcrt A220S, and pfdhps A437G CONCLUSI ONS: The study provi des evidence for high
| evel s of resistance to the conbi nation regi nen of AQ+SP in PNG and i ndi cates
whi ch of the nmany nol ecul ar markers anal ysed are useful for the nonitoring of
parasite resistance to conbi nations with AQ+SP.

52: Malar J. 2008 Apr 18;7(1):60
Soci 0-economc status is inversely related to bed net use in Gabon.

CGoesch JN, Schwarz NG Decker M., Oyakhirome S, Borchert LB, Kombila UD
Poetschke M Lell B, Issifou S, Krensner PG G obusch M.

ABSTRACT: BACKGROUND: | nsecticide-treated bed nets (I TNs) range anong the nobst

ef fective nmeasures of malaria prophylaxis, yet their inplenmentation |level in

sub- Saharan Africa is still low The goal of this study was to investigate the

i nfl uence of socio-econonic factors on the use of bed nets by nothers in Gabon
METHODS: A cross-sectional study was conducted conpleting pre-tested,

i ntervi ener-adm ni stered questionnaires exploring soci oecononic proxy neasures
with 397 not hers or guardi ans of young children. Respondents were grouped
according to their socio-econom c situation, using scores. The condition of the
bed nets was eval uated during a hone visit. RESULTS: Socio-economc factors of
wel | bei ng were negatively associated with bed net use, such as living in a stone
house (OR 0.26, 95% Cl 0.14-0.48), running water in the house (OR 0.44, 95% Cl
0.21-0.92), shower/flush toilet in the house (OR 0.39/0.34, 95%C
0.21-0.75/0.16-0.73), ownership of a freezer (OR 0.50, 95% Cl 0.26-0.96) and

bel ongi ng to the highest group in the economc score (OR 0.32, 95% Cl 0.15-0.67).
In contrast, simlar factors were positively associated with a good nai ntenance
condi tion of the bed nets: higher nonthly incone (OR 5.64, 95% Cl 2.41-13.19) and
bel ongi ng to the highest group in the economc score (OR 2.55, 95% Cl 1.19 -
5.45). CONCLUSI ONS: Anmpong the poorest families in Lanbarene the coverage with
untreated nets (UTNs) is the highest, but the condition of these UTNs is the
worst. To achieve a broad i nplenentation of ITNs in Lanbarene, there is an urgent
need for educational programmes as well as need-tailored nmarketing strategies for
| TNs.

53. Malar J. 2008 Apr 18;7(1):59

Mosqui t o abundance, bed net coverage and other factors associated with variations
in sporozoite infectivity rates in four villages of rural Tanzani a.

Kweka EJ, Nkya WM Mahande AM Assenga C, Mosha FW Lyatuu EE, Massenga CP, Nyal e
EM Mrakal i nga SB, Lowassa A.

ABSTRACT: BACKGROUND: Entonol ogi cal surveys are of great inportance in

deci si on- maki ng processes regarding nalaria control strategies because they help
to identify associati ons between vector abundance both species-specific ecol ogy
and di sease intervention factors associated with malaria transm ssion. Sporozoite
infectivity rates, nmosquito host blood neal source, bed net coverage and nosquito
abundance were assessed in this study. Methodol ogy: A |ongitudinal survey was
conducted in four villages in tw regions of Tanzania. Ml aria vectors were
sanpl ed using the CDC light trap and pyrethrum spray catch nmethods. In each
village, ten paired houses were sel ected for npsquitoes sanpling. Sanpling was
done in fortnight case and study was undertaken for six nmonths in both

Ki li manjaro (Northern Tanzania) and Dodona (Central Tanzania) regi ons. RESULTS: A
total of 6,883 nosquitoes were collected including: 5,628 (81.8% Anophel es
arabiensis, 1,100 (15.9% Cul ex qui nquefasciatus, 89 (1.4% Anopheles funestus,
and 66 (0.9% Anopheles ganbiae s.s. O the total nosquitoes collected 3,861 were
captured by CDC light trap and 3,022 by the pyrethrum spray catch method. The
overall light trap: spray catch ratio was 1.3:1. Mdsquito densities per roomwere
96.5 and 75.5 for light trap and pyrethrum spray catch, respectively. Msquito
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infectivity rates between villages that have high proportion of bed net owners
and those without bed nets was significant (P< 0.001) and there was a significant
di fference in sporozoite rates between households with and without bed nets in
these four villages (P< 0.001). CONCLUSION: Malaria remains a major problemin
the study areas characterized as | ow transm ssion sites. Further studies are
required to establish the annual entonol ogi cal inoculation rates and to observe

t he annual parasitaenia dynamics in these comunities. Qutdoor npsquitoes

col l ection should al so be consi dered.

54: Malar J. 2008 Apr 17;7(1):58

Ef fi cacy of anpdiaquine in the treatnent of unconplicated falciparummalaria in
young children of rural north-western Burkina Faso.

Mandi G Mockenhaupt FP, Coulibaly B, Meissner P, Mieller O

ABSTRACT: BACKGROUND: Conbi nati on therapy has becone a new paradigmin nalaria
treatnment. Anodi aquine is a conmon partner drug in different nalaria conbination
t herapi es used or investigated in sub-Saharan Africa, but data on its efficacy as
a single drug are scarce. METHODS: The objective of the study was to determne
the efficacy of anopdi aqui ne agai nst fal ciparummal aria in neighbouring rural and
urban areas of north-western Burkina Faso. The study was desi ghed as an
uncontrolled trial in children aged 6-59 nonths with unconplicated falciparum
malaria in the Nouna Health District. RESULTS: During the rainy season 2005, 117
children were enrolled, 62 fromthe rural and 55 fromthe urban study area. The
crude adequate clinical and parasitol ogi cal response (ACPR) rate was 103/117
(88% by day 14 but decreased to 28/ 117 (24% by day 28. After PCR correction for
reinfections, ACPR rates were 108/ 117 (92% and 71/117 (61% by day 14 and day
28, respectively. There were no significant differences in efficacy between urban
and rural areas. The Pl asnodium fal ci parumcrt K76T mutation did not predict AQ
failure, but was selected in parasites re-appearing following treatnent. No
serious adverse events occurred and only 16 other adverse events were recorded.
CONCLUSI ONS: Conpared to chl oroqui ne, anodi aquine is nore effective agai nst
unconplicated fal ciparummal aria in Burkina Faso. However, a considerabl e degree
of anodi aqui ne resi stance already exists and it is currently unclear how this
resi stance will devel op when anodi aqui ne in conbination with other drugs is used
on a large scale. Trial registration: Current Controlled Trials | SRCTN73824458.

55: Malar J. 2008 Apr 11;7(1):57

Cinical unconplicated Plasnmodium fal ciparummalaria with high schizontaem a: A
case report.

Lwin KM Ashley EA, Proux S, Silamut K, Nosten F, MG eady R

ABSTRACT: BACKGROUND: The treatnment options for acute Plasnodi um fal ci parum

nmal ari a are based on the clinician classifying the patient as unconplicated or
severe according to the clinical and parasitological findings. This process is
not al ways straightforward. CASE PRESENTATI ON: An adult male presented to a
clinic on the western border of Thailand with a physical exami nation and P

fal ci parum trophozoite count (1.2%of infected red blood cells, IRBC) from

nmal ari a bl ood snear, consistent with a diagnosis of unconplicated P. fal ciparum
i nfection. However, the physician on duty treated the patient for severe nalaria
based on the reported P. falciparum schizont count, which was very high (0.3%
IRBC), noticeably in relation to the trophozoite count and schi zont:trophozoite
ratio 0.25:1. On intravenous artesunate, the patient deteriorated clinically in
the first 24 hours. The trophozoite count increased from1l.2% RBC at baseline to
20.5% RBC 18 hours following the start of treatment. By day three, the patient
recovered and was di scharged on day seven having conpl eted a seven-day treatnent
with artesunate and mefl oqui ne. CONCLUSI ONS: The mal aria bl ood snmear provides
only a guide to the overall parasite biomass in the body, due to the ability of
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P. falciparumto sequester in the mcrovascul ature. In severe malaria, high

schi zont counts are associated with worse prognosis. In |ow transm ssion areas or
in non-inmmune travel ers the presence of schizonts in the peripheral circulation
is an indication for close patient supervision. In this case, an unusually high
schi zont count in a clinically unconplicated patient was indicative of potentia
deterioration. Pronpt treatnent with intravenous artesunate is likely to have
been responsi ble for the good clinical outcone in this case.

56: Malar J. 2008 Apr 8;7(1):56

Imported malaria in a cosnopolitan European city: a mrror inmage of the world
epi dem ol ogi cal situation

Mllet JP, Garcia de Qalla P, Carrillo-Santisteve P, Gascon J, Trevino B, Minoz
J, Gonez | Prat J, Cabezos J, CGonzal ez Cordon A, Cayla JA

ABSTRACT: BACKGROUND: International travel and m gration have been related with
an increase of inported malaria cases. There has been considerable inmgration to
Barcel ona from | owincone countries (LIC) in recent years. The objective is to
descri be the epidem ol ogy and to determ ne the trends of the disease in

Bar cel ona. METHODS: Anal ysis of the cases notified anbng city residents between
1989 and 2005. Patients were classified as: tourists, voluntary workers, resident
immgrants (visiting friends and relatives, VFR) and recently arrived imm grants.
An anal ysis was conducted using the chi2 test and conpari son of neans. As a
nmeasure of association we calculated the Relative Risk (RR) and Odds Ratio (OR)
with a Confidence Interval of 95% (Cl) and carried out a trends anal ysis.

RESULTS: O the total of 1,579 inported cases notified, 997 (63.1% lived in
Barcelona city, and 55.1% were nal e. The nean age of patients was 32.7 years. The
i nci dence increased from2.4 cases/ 100,000 in 1989 to 3.5 cases/ 100,000 in 2005
(RR 1.46 Cl:1.36-1.55). This increase was not statistically significant (trends
analysis, p= 0.36). In terns of reason for travelling, 40.7% were VFR 33.6%
tourists, 12.1%voluntary workers and 13.6% were recently arrived inmmigrants. The
nost frequent species found was Pl asnodi umfal ci parum (71.3%, mainly in visitors
to Africa (OR=2.3,CI=1.7-3.2). The vast nmajority (82.2% had had some cont act
with Africa (35.9% w th Equatorial Guinea, a Spanish ex-colony) and 96. 6% had not
conpl et ed chenoprophyl axis. Six deaths were observed, all tourists who had
travelled to Africa and not taken chenoprophylaxis (3.9% fatality rate). Lack of
conpliance and the association between Africa and P. falciparumare very clear in
the inported cases. CONCLUSI ONS: Over the period studied there is an increase in
mal ari a i nci dence, however the trend is not statistically significant. There is
evi dence of an association between P. falciparumand Africa. Mst of the patients
with malaria did not take chenoprophyl axis.

57: Malar J. 2008 Apr 4;7:55.

Assessnment of the efficacy of antinalarial drugs recomended by the Nationa
Mal ari a Control Programme in Madagascar: up-dated baseline data from randoni zed
and multi-site clinical trials.

Ménard D, Ratsinbasoa A Randrianarivelojosia M Rabarijaona LP, Raharimalala L
Domarl e O Randrianasolo L, Randriamanantena A, Jahevitra M Andriantsoanirina V,
Rason MA, Raherinjafy R, Rakotonalala E, Tuseo L, Ravel oson A

Mal aria Unit Research, Institut Pasteur de Madagascar, Antananarivo, Madagascar
dnenar d@ast eur . ny

BACKGROUND: In order to inprove the nonitoring of the antimalarial drug

resi stance in Madagascar, a new national network based on eight sentinel sites
was set up. In 2006/2007, a multi-site random zed clinical trial was designed to
assess the therapeutic efficacy of chloroquine (CQ, sul phadoxine-pyrinetham ne
(SP), anodi aquine (AQ and artesunate plus anodi aqui ne conbi nati on (ASAQ, the
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antimalarial therapies recormended by the National Ml aria Control Progranme
(NMCP). METHODS: Chil dren between six nonths and 15 years of age, with
unconplicated fal ci parummal aria, were enrolled. Prinmary endpoints were the

day- 14 and day-28 risks of parasitological failure, either unadjusted or adjusted
by genotyping. Risks of clinical and parasitological treatnment failure after

adj ustment by genotypi ng were estinmated using Kapl an-Meier survival analysis.
Secondary outcones included fever clearance, parasite clearance, change in
haenogl obin | evel s between Day 0 and the |ast day of followup, and the incidence
of adverse events. RESULTS: A total of 1,347 of 1,434 patients (93.9% conpleted
treatnment and followup to day 28. Al treatment regi nens, except for the

chl oroquine (CQ treatnent group, resulted in clinical cure rates above 97.6% by
day- 14 and 96. 7% by day-28 (adjusted by genotyping). Parasite and fever clearance
was nore rapid with artesunate plus anodi aqui ne, but the extent of haematol ogica
recovery on day-28 did not differ significantly between the four groups. No
severe side-effects were observed during the foll ow up period. CONCLUSI ON: These
findings (i) constitute an up-dated baseline data on the efficacy of antimalaria
drugs recomrended by the NMCP, (ii) show that antimalarial drug resistance
remai ns | ow i n Madagascar, except for CQ conpared to the bordering countries in
the Indian Ccean regi on such as the Conobros Archipelago and (iii) support the
current policy of ASAQ as the first-line treatnent in unconplicated falciparum
mal ari a.

58: Malar J. 2008 Apr 3;7:54.

Can changes in malaria transnmission intensity explain prolonged protection and
contribute to high protective efficacy of intermttent preventive treatnment for
malaria in infants?

Gosling RD, Ghani AC, Deen JL, von Seidlein L, G eenwod BM Chandranmohan D.

Departnent of |nfectious and Tropical Disease, London School of Hygi ene and
Tropi cal Medicine, London, UK. Roly.gosling@nail.com

BACKGROUND: Intermttent preventive (or presunptive) treatnment of infants (IPTi),
the adm nistration of a curative anti-nmalarial dose to infants whether or not
they are known to be infected, is being considered as a new strategy for nalaria
control. Five of the six trials using sul phadoxi ne-pyrinethamni ne (SP) for |IPT
showed protective efficacies (PEs) against clinical nmalaria ranging from?20.1 -
33.3% whil st one, the Ifakara study, showed a protective efficacy of 58.6%

MATERI ALS AND METHODS: The possi bl e nechani sns that could explain the differences
in the reported PE of |IPTi were exam ned by conparing output froma mathematica
nodel to data fromthe six published IPTi trials. RESULTS: Under stable

transm ssion, the PE of IPTi predicted by the nodel was conparable with the
observed PEs in all but the Ifakara study (ratio of the nean predicted PE to that
observed was 1.02, range 0.39 - 1.59). Wen a reduction in the incidence of

i nfection during the study was included in the nodel, the predicted PE of |IPT

i ncreased and extended into the second year of life, as observed in the |fakara
study. CONCLUSION:. A decrease in malaria transm ssion during the study period may
explain part of the difference in observed PEs of |PTi between sites and the

ext ended period of protection into the second year of life observed in the

| fakara study. This finding of continued benefit of interventions in settings of
decreasi ng transm ssion may expl ain why rebound of clinical malaria was absent in
the large scale trials of insecticide-treated bed nets.
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59: Malar J. 2008 Apr 2;7:53.

Gui del i nes and mindlines: why do clinical staff over-diagnose nalaria in
Tanzani a? A qualitative study.

Chandl er CI, Jones C, Boniface G Juma K, Reyburn H, Witty CJ.

London School of Hygi ene and Tropi cal Medicine, Keppel Street, WCLE 7HT, London,
UK. clare. chandl er @shtm ac. uk

BACKGROUND: WMal aria over-diagnosis in Africa is wi despread and costly both
financially and in terns of nmorbidity and nortality from m ssed di agnoses. An
under st andi ng of the reasons behind nal aria over-diagnosis is urgently needed to
informstrategies for better targeting of antimalarials. METHODS: |In an

et hnographi ¢ study of clinical practice in two hospitals in Tanzania, 2,082
patient consultations with 34 clinicians were observed over a period of three
nonths at each hospital. Al clinicians were also interviewed individually as
wel | as being observed during routine working activities with coll eagues.
Interviews with five tutors and 10 clinical officer students at a nearby clinica
of ficer training college were subsequently conducted. RESULTS: Four, primarily
soci al, spheres of influence on nalaria over-diagnosis were identified. Firstly,
the influence of initial training within a context where the inportance of
malaria is strongly pronoted. Secondly, the influence of peers, conforming to
percei ved expectations fromcol |l eagues. Thirdly, pressure to conformwth

percei ved patient preferences. Lastly, quality of diagnostic support, involving
resource managenent, notivation and supervision. Rather than follow ng nationa
gui delines for the diagnosis of febrile illness, clinician behaviour appeared to
follow 'mndlines': shared rationales constructed fromthese different spheres of
i nfluence. Three mindlines were identified in this setting: malaria is easier to
di agnose than alternative di seases; malaria is a nore acceptabl e di aghosis; and
m ssing malaria is indefensible. These nindlines were apparent during the
training stages as well as throughout clinical careers. CONCLUSI ON: d i nicians
were found to follow mndlines as well as or rather than guidelines, which

i ncorporated nultiple social influences operating in the i mediate and the wi der
context of decision nmaking. Interventions to nove mindlines closer to guidelines
need to take the variety of social influences into account.

60: Malar J. 2008 Mar 31;7:52.

Bi onomi cs of Anopheles latens in Kapit, Sarawak, Malaysian Borneo in relation to
the transm ssion of zoonotic siman malaria parasite Plasnmodi um know esi .

Tan CH, Wthilingam |, Matusop A Chan ST, Singh B

I nfectious Di seases Research Centre, Institute for Medi cal Research Jal an Pahang,
50588 Kual a Lunpur, Mal aysi a. anophel es1972@ahoo. com

BACKGROUND: A | arge focus of human infections with Plasnodi um know esi, a sim an
parasite naturally found in long-tailed and pig-tailed nacaques was di scovered in
the Kapit Division of Sarawak, Mal aysian Borneo. A study was initiated to
identify the vectors of nalaria, to elucidate where transm ssion is taking place
and to understand the bionom cs of the vectors in Kapit. METHODS: Three different
ecol ogical sites in the forest, farmand | onghouse in the Kapit district were

sel ected for the study. Msquitoes were collected by human | anding coll ection at
all sites and at the forest also by nonkey-baited-traps situated on three
different levels. Al nosquitoes were identified and salivary glands and m dguts
of anophel i ne nosquitoes were dissected to determne the presence of malaria
parasites. RESULTS AND DI SCUSSI ONS: Over an 1l-nmonth period, a total of 2,504
Anophel es nosquitoes conprising 12 species were caught; 1,035 at the farm 774 at
the forest and 425 at the | onghouse. Anopheles latens (62.3% and Anophel es

wat sonii (30.6% were the predom nant species caught in the forested ecotypes,
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while in the farm Anophel es donaldi (49.9% and An. latens (35.6% predom nated.
In the long house, An. latens (29.6% and An. donaldi (22.8% were the nmjor
Anophel i ne speci es. However, An. latens was the only nosquito positive for
sporozoites and it was found to be attracted to both human and nonkey hosts. In
nonkey-baited net traps, it preferred to bite nonkeys at the canopy |evel than at
ground level. An. latens was found biting early as 18.00 hours. CONCLUSI ON
Anophel es latens is the main vector for P. know esi nalaria parasites in the
Kapit District of Sarawak, Ml aysi an Borneo. The study underscores the

rel ati onshi p between ecol ogy, abundance and bi onom cs of anopheline fauna. The
si m o- ant hr opophagi ¢ and acrodendrophilic behaviour of An. latens nakes it an
efficient vector for the transm ssion of P. know esi parasites to both human and
nonkey hosts.

61: Med Princ Pract. 2008;17(3):197-201.

Enhanced efficacy of anodi aqui ne and chl or pheni ram ne conbi nati on over

anodi aqui ne al one in the treatnent of acute unconplicated Pl asnodi um fal ci parum
mal aria in children.

Fal ade CO M chael SO (Qduol a AM

Depart ment of Pharnacol ogy, College of Medicine, University of |badan, |badan,
Ni geria. fallady@kannet.com

OBJECTI VE: To eval uate the conparative efficacy of anodi aquine (AM) al one and

t he conbi nati on of AMQ and chl orpheniram ne (CP) in the treatnent of acute
unconplicated nmalaria in children. SUBJECTS: OF the 110 children enrolled in the
study, 103 with acute unconplicated nmalaria, aged 6 nmonths to 12 years, were
eval uated using the 14-day nodification of the WHO field test. The patients were
randomi zed to 2 groups. Group 1 received supervised treatnent with AMQ al one (10
nmg AMQ base/kg daily for 3 days), while group 2 received supervised treatnent
with AMQ (sanme dose as group 1) plus CP (AMXP) for 7 days. RESULTS: Both
treatnent regi nens were well tolerated and no patient was wi thdrawn as a result
of recurrent vonmiting or drug-rel ated adverse events. There was no significant
difference in nmean fever and parasite clearance tinmes. The cure rates at day 7
were 90.2 versus 100% (rho = 0.027) for AMQ versus AMXP, while the day 14 cure
rates were 85.9 versus 98.1%for AMQ versus AMXP, respectively (rho = 0.016).
CONCLUSI ON: The conbi nati on of AMQ plus CP proved significantly nmore effective
than AMQ alone in the treatnent of acute unconplicated falciparumnmalaria, nost
probably due to the enhancement of the antimalarial effect of AMQ by CP. The
conbi nati on of AMQCP could be a better alternative to AM) al one as a compani on
drug in artemi sinin-based conbination therapies. (c) 2008 S. Karger AG Base

62: Mol Biochem Parasitol. 2008 Apr; 158(2):208-12.
Ef fect of protease inhibitors on exflagellation in Plasnodiumfalciparum
Rupp I, Bosse R, Schirneister T, Pradel G

Research Center for Infectious Diseases, University of Wirzburg, ROntgenring 11
97070 Wir zburg, Gernmany.

Enzymes involved in sexual differentiation and fertilization of the human mal ari a
parasite Plasnodi um fal ci parumrepresent potential targets for transm ssion

bl ocki ng strategies. Parasite proteases are putatively involved in several steps
during fertilization, but the types of proteases, their targets and nodes of
action remain hitherto unknown. W investigated the invol venent of proteases in
ganet ogenesi s via exflagellation and i nmunofl| uorescence assays, using a variety
of commercially available as well as new y designed protease inhibitors. The
assays reveal ed a bl ockade of m croganmete formation by the cysteine/serine
protease inhibitors TLCK and TPCK. The serine protease inhibitor PMSF, the

Environmental Health at USAID — Malaria Bulletin, May 2008 33


mailto:fallady@skannet.com

fal ci pain-targeting inhibitor RvV112D, and the aspartic protease inhibitor EPNP
al so significantly decreased formati on of microganetes. The metall oprotease

i nhi bitor 1,10-phenanthroline, on the other hand, inhibited exflagellation by
interfering with mcroganete notility. Furthernore, EPNP reduced the activation
of male and fenal e ganetocytes. Qur data point to a mgjor involvenent of serine
proteases and a non-thernolysin-like zinc netall oprotease in m croganetocyte
exfl agel | ation.

63: Mol Biochem Parasitol. 2008 Apr; 158(2):213-6.

An efficient strategy for gene targeting and phenotypic assessnment in the
Pl asmodi um yoel ii rodent mal aria nodel.

M kol aj czak SA, Aly AS, Dunpit RF, Vaughan AM Kappe SH

Seattl e Bi omedi cal Research Institute, Seattle, WA 98109, USA
sam kol a@bri.org

In this report, we describe a cloning procedure for gene replacenent by doubl e
honol ogous reconbi nati on in Plasnodi umyoelii, which requires only one digestion
and ligation step. This significantly shortens the time required to conplete the
production of the targeting vector. Furthernore, for nore efficient phenotypic
eval uation of the gene knockout parasites, we have al so introduced a fl uorescent
protein cassette into the targeting vector. This allows for a nore rapid
assessnment of parasite growh in all of its devel opnental stages. In addition,
the introduction of the fluorescent marker via the replacenent strategy confers
the stable integration of the narker.

64: Ml Biochem Parasitol. 2008 Apr; 158(2):139-51

Bi ochem cal characterization of Plasnodiumfalciparum Sir2, a NAD+-dependent
deacet yl ase.

Chakrabarty SP, Sai kumari YK, Bopanna MP, Bal aram H.

Mol ecul ar Bi ol ogy and Genetics Unit, Jawaharlal Nehru Centre for Advanced
Scientific Research, Jakkur, Bangal ore 560064, I|ndi a.

In Plasnodi um fal ci parum the causative agent of cerebral nalaria, silent
information regulator 2 (Sir2) has been inplicated in pathogenesis through its
role in var gene silencing. P. falciparumSir2 (PfSir2) in addition to the
catalytic core, has a 13 residue N-term nal and 4 residue Cterm nal extension
over the shorter Archaeoglobus fulgidus Sir2. In this paper, we highlight our
studi es ai ned at understanding the kinetic mechanismof PfSir2 and the role of N
and C-terminal extensions in protein function and oligonerization. Bisubstrate

ki netic analysis showed that PfSir2 exhibits a rapid equilibrium ordered
sequential mechanism wi th peptide binding preceding NAD(+). This study al so
reports on surfactin as a novel Sir2 inhibitor exhibiting conpetitive inhibition
with respect to NAD(+) and unconpetitive inhibition with acetylated peptide. This
inhibition pattern with surfactin provides further support for ordered binding of
substrates. Surfactin was also found to be a potent inhibitor of
intra-erythrocytic growmh of P. falciparumwi th 50% i nhibitory concentration in
the I ow mcronmolar range. PfSir2, like the yeast honologs (yHst2 and Sir2p), is a
trimer in solution. However, dissociation of trinmer to nononers in the presence
of NAD(+) is characteristic of the parasite enzyne. Qigonerization studies on N
and/or C-termnal deletion constructs of PfSir2 highlight the role of Ctermnus
of the protein in mediating honotrinerization. N-ternminal deletion resulted in
reduced catal ytic efficiency although substrate affinity was not altered in the
constructs. Interestingly, deletion of both the ends relaxed NAD(+) specificity.
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65: Mol Biosyst. 2008 Apr; 4(4): 328-40.

Intrinsic disorder in pathogenic and non-pathogeni c m crobes: discovering and
anal yzi ng the unfol dones of early-branchi ng eukaryotes.

Mohan A, Sullivan W Jr, Radivojac P, Dunker AK, UWversky VN.

School of Informatics, Indiana University, Bloom ngton, IN 47401, USA
amohan@ ndi ana. edu and predrag@ ndi ana. edu

Parasitic protozoal infections have | ong been known to cause profound degrees of
sickness and death in humans as well as ani mal popul ati ons. Despite the increase
in the nunmber of annotated genones available for a large variety of protozoa, a
great deal nmore has yet to be | earned about them fromtheir fundanental
physi ol ogy to mechani sns i nvoked during host-pat hogen interactions. Mst of these
genones share a common feature, namely a high preval ence of | ow conplexity
regions in their predicted proteins, which is believed to contribute to the

uni queness of the individual species within this diverse group of early-branching
eukaryotes. In the case of Plasnpbdi um speci es, which cause nalaria, such regions
have al so been reported to hamper the identification of hompol ogues, thus nmaking
functional genom cs exceptionally challenging. One of the better accepted

t heories accounting for the high nunber of |ow conplexity regions is the presence
of intrinsic disorder in these mcrobes. In this study we conpare the degree of

di sordered proteins that are predicted to be expressed in many such anci ent
eukaryotic cells. Qur findings indicate an unusual bias in the am no acids

conpri sing protozoal proteones, and show that intrinsic disorder is remarkably
abundant anong their predicted proteins. Additionally, the intrinsically

di sordered regions tend to be considerably longer in the early-branching
eukaryotes. An analysis of a Plasnodiumfalciparuminteractone indicates that
protein-protein interactions may be at |east one function of the intrinsic

di sorder. This study provides a bioinfomatics basis for the discovery and

anal ysis of unfol domes (the conplenment of intrinsically disordered proteins in a
gi ven proteone) of early-branching eukaryotes. It also provides new insights into
the evolution of intrinsic disorder in the context of adapting to a parasitic
lifestyle and lays the foundation for further work on the subject.

66: Mol | mmunol. 2008 Apr 25

Altered cord bl ood ganmadelta T cell repertoire in N geria: Possible inpacts of
envi ronnental factors on neonatal inmunity.

Cairo C, Propp N, Auricchio G Arnstrong CL, Abim ku A Mncino G Colizzi V,
Bl attner W Pauza CD.

Institute of Human Virol ogy, University of Maryland School of Medicine,
Baltimore, MD, United States.

I nfectious di seases during pregnancy can inpact the devel opnent of fetal

imunity, |eading to reduced neonatal resistance to infection and decreased
responses to pediatric vacci nes. Plasnodi um fal ci parum causes placental infection
in low parity pregnant women and i s anmong the pathogens that affect fetal

i Mmunity. Recogni zing the rel ationship between nalaria and gammuadelta T

| ynphocytes in adults, we asked whether neonatal gammadelta T cells would be
altered in mal aria-endenic regions as a marker for changes in fetal imunity. Qur
initial studies conpared cord blood gacmmadelta T cells fromdeliveries to H V-
nothers in Jos (Nigeria) where malaria is endenic, or in Rome (ltaly). W noted
substantial differences in the Vgamma2 repertoire for cord blood collected in Jos
or Rone; differences were consistent with a negative sel ection nmechani sm
operating on the fetal Vgammma2 chain repertoire in neonates fromJos. A specific
di sruption affected the fraction of gammadelta T cells that we expect will
respond to Bacille Calnette-CGuerin (BCG. Fetal gammadelta T cell depletion night
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be a nechanismfor inpaired neonatal imunity and | owered responses to pediatric
vacci nes.

67: Mol Mcrobiol. 2008 Apr 11

Pl asnodi um f al ci parum Sec24 Marks Transitional ER that Exports a Mddel Cargo via
a Diacidic Mtif.

Lee MC, Moura PA, MIler EA, Fidock DA

Department of M crobi ol ogy, College of Physicians and Surgeons, Col unbia
Uni versity, New York, NY 10032, USA

Exit fromthe endoplasmc reticulum (ER) often occurs at distinct sites of
vesicle formati on known as transitional ER (tER) that are enriched for COPII
vesicle coat proteins. W have characterized the organi zation of ER export in the
mal ari a parasite, Plasnodium falciparum by exanm ning the | ocalization of two
conponents of the COPII machinery, PfSecl2 and PfSec24a. PfSecl2 was found

t hroughout the ER, whereas the COPI|l cargo adaptor, PfSec24a, was concentrated at
distinct foci that likely correspond to tER sites. These foci were closely
opposed to cis-CGolgi sites marked by PfGRASP-GFP, and upon treatnent with
brefeldin A they accunul ated a nbdel cargo protein via a process dependent on the
presence of an intact diacidic export nmotif. Qur data suggest that the

car go- bi nding function of PfSec24a is conserved and that accunulation of cargo in
di screte tER sites depends upon positive sorting signals. Furthernore, the nunber
and position of tER sites with respect to the cis-Colgi suggests a coordi nated

bi ogenesi s of these domai ns.

68: Mol M crobiol. 2008 Apr;68(1): 124-38.

MSP1(19) miniproteins can serve as targets for invasion inhibitory antibodies in
Pl asnodi um f al ci parum provi ded they contain the correct domains for cell surface
traf ficking.

G lson PR, O Donnell RA, Nebl T, Sanders PR, Wckham ME, MEl wain TF, de
Koni ng-Ward TF, Crabb BS.

The Walter and Eliza Hall Institute of Medical Research, Ml bourne, Vic. 3050,
Australi a.

Anti bodi es from nal ari a- exposed i ndi vi dual s can aggl utinate nerozoites rel eased
from Pl asnodi um schi zonts, thereby preventing them frominvadi ng new
erythrocytes. Merozoite coat proteins attached to the plasma nenbrane are mmj or
targets for host antibodies and are therefore considered inportant malaria
vacci ne candi dates. Prom nent anong these is the abundant

gl ycosyl phosphati dyli nositol (GPl)-anchored nerozoite surface protein 1 (NMSP1)
and particularly its Ctermnal fragment (MSP1(19)) conprised of two epidernma
growmh factor (EGF)-like nodules. In this paper, we revisit the role of
agglutination and i munity using transgenic fluorescent marker proteins. W
descri be expressi on of heterol ogous MSP1(19)' miniproteins' on the surface of

Pl asnmodi um f al ci parum nmerozoites. To correctly express these proteins, we
determ ned that GPl-anchoring and the presence of a signal sequence do not allow
default export of proteins fromthe endoplasnmc reticulumto nmerozoite surface
and that extra sequence elenents are required. The EGFs are insufficient for
correct trafficking unless they are fused to additional residues that nornally
resi de upstreamof this fragnent. Antibodies specifically targeting the
surface-expressed mniprotein can inhibit erythrocyte invasion in vitro despite
t he presence of endogenous MSPl. Using a |ine expressing a green fluorescent
protein-MSP1 fusion protein, we denponstrate that one node of inhibition by

anti bodies targeting the MSP1(19) donmain is the rapid agglutinating of nmerozoites
prior to erythrocyte attachment.
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69: Ml Phyl ogenet Evol . 2008 Apr;47(1):45-53.

Evol uti on and phyl ogeny of the heterogeneous cytosolic SSU rRNA genes in the
genus Pl asnmodi um

Nishimoto Y, Arisue N, Kawai S, Escalante AA, Horii T, Tanabe K, Hashinoto T.

The Institute of Statistical Mithematics, M nam -Azabu, M nato-ku, Tokyo
106- 8569, Japan; Departnent of Bi osystens Science, G aduate University for
Advanced Studi es (Sokendai), Hayama, Kanagawa 240- 0193, Japan

Unli ke other eukaryotes, malaria parasites in the genus Pl asnodi um have
structurally and functionally different paral ogous copies of the cytosolic
(cyto-) SSU rRNA (18S rRNA) gene that are expressed at different devel opnenta
stages. In P. falciparum P. vivax, and P. berghei, A-type cyto-SSU rRNA is
expressed in asexual stage, while S-type in sporozoite stage. Athird type
(O-type) has been described in P. vivax. It is expressed only in oocyst stage in
the nosquito. Recently, it has been shown that the maintenance of heterogeneous
cyto0-SSU rRNAs in Pl asnodi um can be nodel ed as a birth-and-death process under
strong purifying selection [ Rooney, A P., 2004. Mechani sns underlying the

evol uti on and nai ntenance of functionally heterogeneous 18S rRNA genes in

Api conpl exans. Mol . Biol. Evol. 21, 1704-1711]. In this study, we perforned
det ai | ed phyl ogenetic anal yses of Pl asnodi um cyto-SSU rRNAs with special enphasis
on the evolution of nulti-copy genes in siman Plasnodi um species. W sequenced
par al ogous copi es of the cyto-SSU rRNA genes froman African siman Pl asnodi um
speci es, P. gonderi, and Asian sim an Pl asnodi um species, P. fragile, P

coatneyi, P. inui, P. hylobati, P. fieldi, P. simovale, and P. cynonol gi.
Interestingly, all Asian siman Plasnodi um speci es have a single S-type-like gene
and several A-type-like genes. Alignnment analysis demponstrated for the first tinme
that an approxi mately 50-residue insertion in the V7 variable region near the
stem 43 is shared exclusively by the S-type-like sequences of the Asian sim an

Pl asnmodi um species and the S- and O type sequences of P. vivax. W
conprehensi vely anal yzed all cyto-SSU r RNA sequences of the genus Pl asnodi um
currently available in the database. Phyl ogenetic analyses of all publicly
avai | abl e cyto-SSU r RNA sequences for the genus Plasnmodi um cl early denonstrated
that gene duplication events giving rise to A- and S-type-like sequences took

pl ace i ndependently at |east three tinmes in the Plasnodi um evol ution, supporting
t he hypot hesis that these genes evolve according to a birth-and-death nodel

70: Parasit Vectors. 2008 Apr 10;1(1):9

A stabl e isotope dual -1abelling approach to detect nmultiple insemnation in
un-irradi ated and irradi ated Anophel es arabi ensi s nmosquit oes.

Hel i nski ME, Hood RC, Knols BG

ABSTRACT: BACKGROUND: In the context of a Sterile Insect Techni que programe, the
occurrence of multiple insemination in the malaria nosquito Anophel es arabiensis
Patton was studied using a novel labelling systemw th the stable isotopes 15N
and 13C. The incidence of nultiple insem nation in the absence of radiation, and
when nmales were irradiated in the pupal stage and conpeted agai nst un-irradi ated
mal es were assessed. Males used in the experiments were |labelled with either 15N
or 13C and the | abel was applied to the larval rearing water. Males with either

| abel and virgin females were caged at a 1:1:1 ratio. Males used in the radiation
treatments were irradiated in the pupal stage with a partially or
fully-sterilizing dose of 70 or 120 Gy, respectively. After mating, femmles were
di ssected and i nsem nated spernmat hecae anal ysed usi ng nass spectronmetry. RESULTS
The data indicate that about 25% of inseminated femal es had been inseni nated

mul tiply. The presence of irradiated males in the experinents did not affect the
i nci dence of multiple insemination. In line with previous research, irradi ated
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mal es were generally | ess conpetitive than un-irradi ated nal es. CONCLUSI ONS: The
i mplications of these findings for the Sterile Insect Techni que are di scussed,
and further experinments reconmended. The dual -1 abelling systemused to determ ne
paternity gave good results for 13C, however, for 15N it is recomended to

i ncrease the anmount of |abel in future studies.

71: Parasite | munol. 2008 Apr 23

Cel lul ar i mmune responses to reconbi nant Pl asnodi um vi vax tryptophan-rich antigen
(PvTRAg) anong individual s exposed to vivax mal ari a.

Alam MI, Bora H, Mttra P, Singh N, Sharma YD.

Department of Biotechnology, Al India Institute of Medical Sciences, New Del hi,
I ndi a.

Pl asmodi um vi vax, the nost w despread species of human nal aria parasite
responsi ble for 70-80 nmillion cases each year requires a vaccine. In recent
years, many potential vaccine candi date anti gens have been identified fromP.

vi vax including PvTRAg. W describe here cellular immune response to reconbi nant
PvTRAg expressed in Escherichia coli. The in vitro stinulation of PBMCs derived
fromP. vivax-exposed individuals (n = 16) showed strong proliferative response
(SI > 2.2) to PyTRAg as conpared to PBMCs from normal healthy controls (n = 8).
Al t hough both Thl (I FN-gamm, TNF-al pha and IL-12) and Th2 (IL-4 and |L-10)

cyt oki nes were secreted by the PBMCs of the P. vivax-exposed individuals in
response to PvTRAg, the overall response was nmore inclined towards Th2. In
concl usi on, reconbi nant PvTRAg was found to elicit strong cellular inmune
response anong the P. vivax-exposed individuals.

72: Parasite |munol. 2008 Apr 14

Ef fect of GPlI anchor npiety on the i mmunogenicity of DNA plasni ds encoding the
19-kDa C-terminal portion of Plasnodium falciparum MSP-1

Li G Basagoudanavar SH, Gowda DC

Departnent of Biochenmi stry and Ml ecul ar Biol ogy, College of Medicine,
Pennsyl vania State University, Hershey, Pennsylvania, USA.

The gl ycosyl phosphati dylinositol (GPl)-anchored Pl asnodi um fal ci parum nerozoite
surface protein 1 (MSP-1) is a widely studied malaria vacci ne candi date. The
C-termnal 19-kDa portion of MSP-1 (MSP-1(19)) is of particular interest because
this pol ypeptide noiety remains bound to the parasite even after erythrocyte

i nvasion, while the remai nder of MSP-1 is shed during invasion. Studies have
shown that antibodi es agai nst MSP-1(19) inhibit nerozoite invasion of
erythrocytes efficiently, and that MSP-1(19) produces protective imunity in mce
and nonkeys. To investigate the efficacy of MSP-1(19 )DNA vaccine and role of GP
anchor noiety in the i munogenicity of MSP-1(19), we constructed expression
vectors that produce MSP-1(19) as either secretory or GPl-anchored pol ypeptide
Both constructs efficiently expressed MsSP-1(19) in transfected HEK-293 cells.
Wil e the reconbi nant plasm d | acking GPI anchor signal sequence expressed
MSP-1(19) nmainly as secreted pol ypeptide, that containing GPI anchor signa
sequence produced GPl-anchored MSP-1(19 )on cell surface. In imunized mce, both
constructs produced substantial |evels of MSP-1(19)-specific 1gGlL, |g&XRa, |g&b,
IgG&3, I gA and I gMantibodies. In both cases, the 1gGL | evel was significantly

hi gher than other isotypes. Interestingly, the plasmd containing GPI anchor

si gnal sequence produced significantly higher levels of Ig&a and |g&b than the
plasmi d that |acks GPlI signal sequence.
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What can transgenic parasites tell us about the devel opnent of
Pl asmodi um speci fic i nmune responses?

Thompson J, MIlington OR, Garside P, Brewer JM

Institute of Immunol ogy and Infection Research, School of Biological Sciences,
Uni versity of Edi nburgh, King's Buildings, Edinburgh, UK

Mal aria infects 500 mllion people and kills an estimated 2.7 mllion annually,
representing one of the nost significant diseases in the world. However, efforts
to devel op effective vaccines have net with limted success. One reason i s our

| ack of basic know edge of how and where the i mmuune systemresponds to parasite
antigens. This is inmportant as the early events during induction of an inmmne
response influence the acquisition of effector function and devel opnment of nenory
responses. Qur know edge of the interactions of Plasnodia with the host imrne
system has | argely been derived through in vitro study. This is a significant

i ssue as the conponent parts of the i mune systemdo not work in isolation and
their interactions occur in distinct and specialized m cro- and macro-anat omni ca
| ocations that can only be assessed in the physiol ogical context, in vivo. In
this context, the availability of transgenic nalaria parasites over the last 10
years has greatly enhanced our ability to understand and eval uate factors

i nvol ved in host-parasite interactions in vivo. In this article, we reviewthe
current status of this area and specul ate on what parasite transgenesis
approaches will tell us about the devel opnent of Pl asnmodi um specific imrne
responses in the future

74: Parasitol ogy. 2008 Apr 1;:1-8
Wrnms and malaria: blind nen feeling the el ephant?
Nacher M

Equi pe EA 3593: Epi démi ol ogi e des Parasitoses et Mycoses tropicales, Université
Antilles Guyane, Canpus Saint Denis & Centre d'lnvestigations Ciniques
Epi démi ol ogie dinique Antilles Guyane, Cayenne, 97300 Cayenne, French Cui ana.

SUMVARYFor thousands of years the deadliest human parasite, Plasnodium

fal ci parum has been evolving in popul ations also infected by the nost preval ent
parasites, wornms. This is likely to have shaped the genone of all 3 protagonists
- man, worns and mal aria. Cbservational studies in Thailand have shown that

al t hough P. falciparummalaria incidence increased two-fold in helmnth-infected
patients, there was a 64%reducti on of cerebral malaria and an 84% reduction of
acute renal failure in helmnth-infected patients relative to those w thout

hel minths. In addition, it was suggested that m xed infections, anaenia and
ganetocyte carriage were nore frequent in helmnth-infected patients. On the
contrary, fever was lower in helmnth-infected patients. The present hypot heses,
their inmplications and the limtations of the results described and of those from
studies in Africa are discussed.

75. Pediatr Infect Dis J. 2008 Apr;27(4):319-324.

Inpatient Mrtality in Children Wth Cinically D agnosed Ml aria As Conpared
Wth Mcroscopically Confirnmed Ml aria

Opoka RO, Xia Z, Bangirana P, John CC.

Fromthe *Departnment of Paediatrics and Child Health, Ml ago Hospital/Mkerere
Uni versity Medi cal School, Kanpal a, Uganda; tDepartnment of Neurol ogy, Harvard
Medi cal School, Massachusetts CGeneral Hospital, Brigham and Wnen s Hospital,
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Boston, MA; iDepartnent of Mental Health and Conmunity Psychol ogy, Makerere
University Institute of Psychol ogy, Kanpala, Uganda; and 84 obal Pediatrics
Program Departnent of Pediatrics, University of Mnnesota, Mnneapolis, M

BACKGROUND: : | npatient treatnent for malaria w thout mcroscopic confirmation of
t he di agnosis occurs commonly in sub-Saharan Africa. Differences in nortality in
children who are tested by mcroscopy for Plasnodiumfalciparuminfection as
conpared with those not tested are not well characterized. METHODS:: A
retrospective chart review was conducted of all children up to 15 years of age
admtted to Mul ago Hospital, Kampala, Uganda from January 2002 to July 2005, with
a di agnosis of malaria and anal yzed according to m croscopy testing for P

fal ci parum RESULTS:: A total of 23,342 children were treated for malaria during
the study period, 991 (4.2% of whom died. Severe nmalarial anenmia in 7827 (33.5%
and cerebral nmalaria in 1912 (8.2% were the 2 comon causes of nalaria-rel ated
adm ssions. Children who did not receive mcroscopy testing had a higher case
fatality rate than those with a positive blood snear (7.5%versus 3.2% P <
0.001). After adjustment for age, nalaria conplications, and conorbid conditions,
children who did not have microscopy perforned or had a negative bl ood snear had
a higher risk of death than those with a positive blood snmear [odds ratio (OR):
3.49, 95%confidence interval (Cl): 2.88-4.22, P < 0.001; and OR 1.59, 95% Cl:
1.29-1.96, P < 0.001, respectively]. CONCLUSIONS:: Diagnosis of malaria in the
absence of mcroscopic confirmation is associated with significantly increased
nortality in hospitalized Ugandan children. Inpatient diagnosis of malaria should
be supported by mcroscopic or rapid diagnostic test confirmation.

76: PLoS ONE. 2008 Apr 23;3(4):e2000.

Cenetic determ nation and |inkage mappi ng of Pl asnodi um fal ci parum nal ari a
related traits in Senegal

Sakunt abhai A, Ndiaye R Casadénont |, Peerapittayanonkol C, Rogier C, Tortevoye
P, Tall A, Paul R Turbpai boon C, Phinmpraphi W Trape JF, Spiegel A Heath S
Mercereau-Puijalon O Dieye A Julier C

Institut Pasteur, Unité de Génétique des Ml adi es |Infectieuses et Autoi nmmunes,
Pari s, France. anavaj @asteur.fr

Pl asrmodi um f al ci parum el ari a epi sodes nay vary considerably in their severity
and clinical manifestations. There is good evidence that host genetic factors
contribute to this variability. To date, nost genetic studies aimng at the
identification of these genes have used a case/control study design for severe
mal ari a, exploring specific candidate genes. Here, we perforned a fanily-based
genetic study of falciparumnalaria related phenotypes in two independent

| ongi tudi nal survey cohorts, as a first step towards the identification of genes
and nechani sns involved in the outcone of infection. W studied two Senegal ese
villages, Dielm and Ndiop that differ in ethnicity, malaria transm ssion and
endemcity. We perfornmed genone-scan |inkage anal ysis of several nalaria-related
phenot ypes both during clinical attacks and asynptomatic infection. W show
evidence for a strong genetic contribution to both the nunber of clinica

fal ci parum nal aria attacks and the asynptomatic parasite density. The
asynptomatic parasite density showed |inkage to chrompsone 5931 (LOD = 2.26
enpirical p = 0.0014, Dielnp), confirming previous findings in other studies.
Suggestive |inkage val ues were al so obtained at three additional chronosone

regi ons: the nunber of clinical nmalaria attacks on chronmpsone 5pl15 (LOD = 2.57,
enpirical p = 0.001, Dielnp) and 13913 (LOD = 2.37, enpirical p = 0.0014 D el no),
and the maxi mum parasite density during asynptomatic infection on chronpsone
12921 (LOD = 3.1, enpirical p<10(-4), Ndiop). Wiile regions of |inkage show
little overlap with genes known to be involved in severe nalaria, the four

regi ons appear to overlap with regions linked to asthma or atopy related traits,
suggesting that common i mmune rel ated pat hways may be invol ved.
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77: PLoS ONE. 2008 Apr 23;3(4):el982.

Def aul t Pat hway of var2csa switching and transl ational repression in Plasnodi um
fal ci parum

Mok BW Ribacke U, Rasti N, Kironde F, Chen Q Nilsson P, Wahlgren M

Depart ment of M crobiol ogy, Tunmor and Cell Biology, Karolinska Institutet,
St ockhol m  Sweden.

Antigenic variation is a subtle process of fundamental inportance to the surviva
of a microbial pathogen. In Plasnodium falciparummalaria, PFEMPL is the major
vari abl e antigen and adhesin expressed at the surface of the infected
erythrocyte, which is encoded for by nenbers of a fam |y of 60 var-genes.
Peri - nucl ear repositioning and epi genetic nechani snms control their nono-allelic
expression. The switching of PfEMP1 depends in part on variable transition rates
and short-lived i mmune responses to shared m nor epitopes. Here we show var-genes
to switch to a conmon gene that is highly transcribed, but sparsely translated
into PFEMP1 and not expressed at the erythrocyte surface. H ghly clonal and
adhesi ve P. fal ciparum which expressed distinct var-genes and the correspondi ng
Pf EMP1ls at onset, were propagated w thout enrichment or panning. The parasites
successi vely and spontaneously switched to transcribe a shared var-gene (var2csa)
mat ched by the | oss of PfEMP1 surface expression and host cell-binding. The

var 2csa gene repositioned in the peri-nuclear area upon activation, away fromthe
telonmeric clusters and heterochromatin to transcribe spliced, full-length RNA
Despi te abundant transcripts, the level of intracellular PfEMP1 was | ow
suggesting post-transcriptional nechanisns to partake in protein expression. In
vivo, off-switching and transl ational repression nmay constitute one pat hway,
anong ot hers, coordinating PfEMPL expression

78: PLoS ONE. 2008 Apr 16;3(4):e1968.

Hi gh genetic differentiation between the Mand S nol ecul ar forns of Anophel es
ganbi ae in Africa.

Esnault C, Boulesteix M Duchemin JB, Koffi AA Chandre F, Dabiré R, Robert V,
Simard F, Tripet F, Donnelly M), Fontenille D, Biénont C

Laboratoire de Bionétrie et Biologie Evolutive (UVR 5558), CNRS, Université de
Lyon, Université Lyonl, Villeurbanne, France.

BACKGROUND: Anophel es ganbi ae, a major vector of nalaria, is widely distributed

t hr oughout sub-Saharan Africa. In an attenpt to elimnate infective nosquitoes,
researchers are trying to devel op transgenic strains that are refractory to the
Pl asmodi um parasite. Before any rel ease of transgeni c nosquitoes can be

envi saged, we need an accurate picture of the differentiation between the two

nol ecul ar forns of An. ganbiae, ternmed Mand S, which are of uncertain taxonomc
status. METHODOLOGY/ PRI NClI PAL FI NDI NGS: Insertion patterns of three transposable
el ements (TEs) were determ ned in popul ati ons from Benin, Burkina Faso, Caneroon,
Ghana, Ivory Coast, Madagascar, Mali, Mzanbi que, N ger, and Tanzani a, using
Transposon Di splay, a TE-anchored strategy based on Anplified Fragnent Length

Pol ymor phi sm The results reveal a clear differentiation between the Mand S
fornms, whatever their geographical origin, suggesting an incipient speciation
process. CONCLUSI ONS/ SI GNI FI CANCE: Any attenpt to control the transm ssion of

mal ari a by An. gamnbi ae using either conventional or novel technol ogies nust take
the MS genetic differentiation into account. In addition, we |ocalized three TE
insertion sites that were present either in every individual or at a high
frequency in the Mnolecular form These sites were found to be | ocated outside

t he chronmobsomal regions that are suspected of involvenent in the speciation event
between the two fornms. This suggests that these chronpsonal regions are either

| arger than previously thought, or there are additional differentiated genonic
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regions interspersed with undifferentiated regions.
79: PLoS ONE. 2008 Apr 9;3(4):el952.

Saf ety and i mmunogenicity of a nalaria vaccine, Plasnodium falciparum AVA- 1/ MSP- 1
chineric protein formulated in nontanide | SA 720 in healthy adults.

Hu J, Chen Z, &u J, Wvan M Shen Q Kieny MP, He J, Li Z, Zhang Q Reed ZH, Zhu Y
Li W Cao Y, Q L, Cao Z, Wang Q Liu H, Pan X, Huang X, Zhang D, Xue X, Pan W

Changhai Hospital, Second MIlitary Medical University, Shanghai, China.

BACKGROUND: The P. fal ciparumchineric protein 2.9 (PfCP-2.9) consisting of the
sequences of MSP1-19 and AMA-1 (Ill) is a malaria vaccine candi date that was
found to induce inhibitory antibodies in rabbits and nonkeys. This was a phase
random zed, single-blind, placebo-controlled, dose-escal ation study to eval uate
the safety and i mmunogenicity of the PfFCP-2.9 formulated with a novel adjuvant
Mont ani de | SA720. Fifty-two subjects were randonly assigned to 4 dose groups of
10 participants, each receiving the test vaccine of 20, 50, 100, or 200 mcrog
respectively, and 1 placebo group of 12 participants receiving the adjuvant only.
METHODS AND FI NDI NGS: The vaccine formul ati on was shown to be safe and

wel | -tol erated, and none of the participants withdrew. The total incidence of

| ocal adverse events (AEs) was 75% distributed anong 58% of the placebo group
and 80% of those vacci nated. Anobng the vaccinated, 65% had events that were mld
and 15% experi enced noderate AEs. Al npbst all system c adverse reactions observed
in this study were graded as mld and required no therapy. The participants
recei ving the test vaccine devel oped detectabl e anti body responses which were
boosted by the repeated vacci nati ons. Sixty percent of the vaccinated
participants had high ELISA titers (>1:10,000) of antigen-specific antibodies
whi ch coul d al so recogni ze native parasite proteins in an inmmunofl uorescence
assay (I FA). CONCLUSION: This study is the first clinical trial for this

candi date and builds on previous investigations supporting PfCP-2.9/1SA720 as a
prom si ng bl ood-stage mal ari a vacci ne. Results denobnstrate safety, tolerability
(particularly at the | ower doses tested) and i munogenicity of the fornul ation
Further clinical devel opnent is ongoing to explore optimzing the dose and
schedul e of the formulation to decrease reactogenicity w thout conpron sing

i munogeni city. TRI AL REG STRATI ON: Chi nese State Food and Drug Administration
(SFDA) 2002SL0046; Controlled-Trials.com| SRCTN66850051 [ 66850051].

80: PLoS Pat hog. 2008 Apr 25;4(4):e1000053.
HDP-a novel hene detoxification protein fromthe nalaria parasite.

Jani D, Nagarkatti R Beatty W Angel R Slebodnick C, Andersen J, Kumar S
Rat hore D

Virginia Bioinformatics Institute, Virginia Tech, Blacksburg, Virginia, United
States of Anerica

When nal aria parasites infect host red blood cells (RBC) and proteol yze
henogl obi n, a uni que, albeit poorly understood parasite-specific nechani sm

det oxifies rel eased hene into henmpbzoin (Hz). Here, we report the identification
and characterization of a novel Plasnodium Henme Detoxification Protein (HDP) that
is extrenely potent in converting hene into Hz. HDP is functionally conserved
across Pl asnmodi um genus and its gene |l ocus could not be disrupted. Once
expressed, the parasite utilizes a circuitous "Qutbound-Inbound" trafficking
route by initially secreting HDP into the cytosol of infected RBC. A subsequent
endocytosi s of host cytosol (and henogl obin) delivers HDP to the food vacuol e
(FV), the site of Hz formation. As Hz formation is critical for survival,

i nvol venent of HDP in this process suggests that it could be a nalaria drug
target.
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Critical role of a K+ channel in Plasnodi um berghei transni ssion reveal ed by
targeted gene disruption.

Ell ekvist P, Maciel J, Manbo G Ricke CH Colding H Kl aerke DA, Kumar N
Depart nent of Cellular and Mol ecul ar Medicine, Faculty of Health Sciences, and.

Regul ated K(+) transport across the plasma nenbrane is of vital inportance for
the survival of nost cells. Two K(+) channels have been identified in the

Pl asnodi um f al ci parum genone; however, their functional significance during
parasite life cycle in the vertebrate host and during transm ssion through the
nosquito vector remai ns unknown. We hypot hesi ze that these two K(+) channels
nmedi ate the transport of K(+) in the parasites, and thus are inportant for
parasite survival. To test this hypothesis, we identified the orthol ogue of one
of the P. falciparum K(+) channels, PfKchl, in the rodent nmalaria parasite P
berghei (PbKchl) and exam ned the biological role by performng a targeted

di sruption of the gene encodi ng PbKchl. The deduced ami no acid sequence of the
si x transnenbrane domai ns of PfKchl and PbKchl share 82% i dentity, and in
particul ar the pore regions are conpletely identical. The PbKchl-null parasites
were viabl e despite a marked reduction in the uptake of the K(+) congener
(86)Rb(+), and mce infected with PbKchl-null parasites survived slightly |onger
than mice infected with WI parasites. However, the nost striking feature of the
phenotype was the virtually conplete inhibition of the devel opnent of PbKchl- nul
parasites in Anophel es stephensi nobsquitoes. In conclusion, these studies
denonstrate that PbKchl contributes to the transport of K(+) in P. berghe
parasites and supports the growmh of the parasites, in particular the devel opnment
of oocysts in the nmobsquito mdgut. K(+) channels therefore nmay constitute a
potential antinmalarial drug target.

82: Proc Natl Acad Sci US A 2008 Apr 21

The nol ecul ar and cel lul ar basis of ol factory-driven behavior in Anophel es
ganbi ae | arvae.

Xia Y, Wng G Buscariollo D, Pitts RJ, Wnger H, Zw ebel LJ.

Depart ment of Biol ogi cal Sciences and Pharnacol ogy, Center for Ml ecul ar
Neur osci ence, Institutes of Chem cal Biology and d obal Health and Programin
Devel opnental Biol ogy, Vanderbilt University Medical Center, Nashville, TN 37235.

The npbsquito Anophel es ganbiae is the principal Afrotropical vector for hunman

mal ari a. A central conponent of its vectorial capacity is the ability to naintain
sufficient populations of adults. During both adult and preadult (larval) stages,
t he nosquitoes depend on the ability to recogni ze and respond to chem cal cues
that nmedi ate feeding and survival. In this study, we used a behavioral assay to
identify a range of odorant-specific responses of An. ganbiae | arvae that are
dependent on the integrity of the larval antennae. Parallel nolecul ar anal yses
have identified a subset of the An. ganbi ae odorant receptors (AgOrs) that are
localized to discrete neurons within the larval antennae and facilitate
odor - evoked responses in Xenopus oocytes that are consistent with the |arva
behavi oral spectrum These studies shed |ight on chenbpsensory-driven behaviors
and represent nol ecul ar and cel lular characterization of ol factory processes in
nosquito | arvae. These advances may ultinmately enhance the devel opnent of vector
control strategies, targeting olfactory pathways in | arval -stage nosquitoes to
reduce the catastrophic effects of nmalaria and other di seases.
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Q nghaosu (artenisinin): the price of success.

White NJ. Faculty of Tropical Medicine, Mhidol University, Bangkok, Thail and.
ni ckw@ r opmredr es. ac

Artemisinin and its derivatives have becone essential conponents of antimalari al
treatment. These plant-derived peroxi des are uni que anong antimalarial drugs in
killing the young intraerythrocytic nalaria parasites, thereby preventing their
devel opnent to nore pathol ogi cal mature stages. This results in rapid clinica
and parasitol ogical responses to treatnent and |ife-saving benefit in severe
mal aria. Artenisinin conbination treatnments (ACTs) are now first-line drugs for
unconplicated fal ci parummal aria, but access to ACTs is still limted in nost
mal ari a- endem ¢ countries. |Inproved agricultural practices, selection of

hi gh-yi el di ng hybrids, m crobial production, and the devel opnent of synthetic
peroxides will |ower prices. A global subsidy would nake these drugs nore

af f ordabl e and available. ACTs are central to current nalaria elimnation
initiatives, but there are concerns that tolerance to arteni sinins may be
energi ng i n Canbodi a.

84: Stat Methods Med Res. 2008 Apr;17(2):191-206.

Effi cacy studies of malaria treatnments in Africa: efficient estimation with
m ssing indicators of failure.

Machekano R, Dorsey G Hubbard A

Center for Health Care Research and Policy, Case Western Reserve University,
Gl evel and, OChi o, USA. rhoderick. machekano@ase. edu

The effect of missing data in causal inference problens is w dely recognized. In
mal aria drug ef"cacy studies, it is often dif"cult to distinguish between new and
old infections after treatnment, resulting in indeterm nate outcones. Methods that
adj ust for possible bias fromm ssing data include a variety of inputation
procedures (extreme case anal ysis, hot-deck, single and nmultiple inputation),

wei ghti ng nmethods, and likelihood based nmet hods (data augnentation, EM procedures
and their extensions). In this article, we focus our discussion on nultiple

i mputation and two wei ghting procedures (the inverse probability weighted and the
doubly robust (DR) extension), conparing the nmethods' applicability to the
ef"cient estimation of malaria treatnment effects. Simulation studies indicate
that DR estimators are generally preferable because they offer protection to

m sspeci "cation of either the outcone nodel or the m ssingness nodel. W apply
the nmethods to anal yze nml aria ef"cacy studies from Uganda.

85: Trans R Soc Trop Med Hyg. 2008 Apr 9

Characterisation of DDT, pyrethroid and carbamate resistance i n Anophel es
funestus from OCbuasi, Ghana.

Okoye PN, Brooke BD, Koekemper LL, Hunt RH, Coetzee M

Vector Control Reference Unit, National Institute for Comuni cabl e D seases,
Nati onal Health Laboratory Service (NHLS), Private Bag X4, Sandringham 2131,
South Africa; School of Animal, Plant and Environnental Sciences, University of
the Wtwatersrand, Johannesburg, South Africa.

I ndoor -resti ng anophel i ne nosquitoes were collected from Couasi, Chana, and were
identified norphol ogically and by PCR as Anophel es funestus G les. WId-caught
femal es were induced to |ay eggs. Sanples of Fl1 progeny fromeach famly were

di vided into cohorts and were either exposed to DDT and pernethrin or were stored
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for biochemi cal analysis. Bioassay data by famly show evi dence of DDT and
pyrethroid resistance in the parent A funestus popul ati on. The sodi um channe
gene of DDT survivors and DDT-susceptibl e individuals was PCR anplified and
sequenced to determ ne whether any kdr-type nmutati ons were present. Ml ecul ar
analysis of the 11S5-11S6 segnent of the sodi um channel gene gave no indication
of any kdr-type mutations associated with resistance phenotypes. Biochemn ca
anal ysi s suggests that DDT and pyrethroid resistance may be metabolically
nedi at ed, al though there were no clear correl ati ons between enzyne

| evel s/activities and insecticide resistance across fanmilies. Furthernmore, an
altered acetyl cholinesterase conferring carbamate resistance was evident. These
results can be used to plan an effective malaria control strategy in the Chuasi
regi on.

86: Trans R Soc Trop Med Hyg. 2008 Apr 9
Anaem a and mal aria in Yanomam communities with differing access to heal thcare.

Grenfell P, Fanello CI, Magris M Concal ves J, Metzger WG Vivas-Martinez S
Curtis C, Vivas L.

London School of Hygi ene and Tropi cal Medicine, Keppel Street, London WC1E 7HT,
UK.

I nequi tabl e access to healthcare has a profound inmpact on the health of

mar gi nal i sed groups that typically suffer an excess burden of infectious di sease
norbidity and nortality. The Yanomani are traditionally sem -nomadi c peopl e
living in widely dispersed communities in Amazoni an Venezuel a and Brazil. Only
conmunities living in the vicinity of a health post have rel atively constant
access to healthcare. To nmonitor the inprovenment in the devel opnent of Yanomam
heal thcare a cross-sectional survey of 183 individuals was conducted to

i nvestigate nalaria and anaem a preval ence in conmunities with constant and
internmttent access to heal thcare. Denpgraphic and clinical data were coll ected.
Mal ari a was di agnosed by m croscopy and haenpgl obi n concentrati on by HenoCue.
Preval ence of nmal aria, anaem a, splenonegaly, fever and diarrhoea were all
significantly higher in conmunities with intermttent access to heal thcare
(anaem a 80.8%vs. 53.6% P<0.001; nalaria 18.2%vs. 6.0% P=0.013; splenonegaly
85.4%vs. 12.5% P<0.001; fever 50.5%vs. 28.6% P=0.003; diarrhoea 30.3%vs. 10. 7%
P=0. 001). Haenogl obin level (10.0g/dl vs. 11.5g/dl) was significantly associated
wi th access to healthcare when controlling for age, sex, malaria and spl enonmegal y
(P=0.01). These findings indicate a heavy burden of anaenia in both areas and the
need for interventions against anaemia and nalaria, along with nore frequent

nedi cal visits to renote areas.

87: Trans R Soc Trop Med Hyg. 2008 Apr 5

Conbating the "other diseases" of MDG 6: changing the paradigmto achieve equity
and poverty reduction?

Mol yneux DH.

Lynphatic Filariasis Support Centre, Liverpool School of Tropical Medicine,
Penbr oke Pl ace, Liverpool L3 5Q@A, WK

Thi s paper suggests that the 'other diseases' of MIIennium Devel opment CGoal 6
(MDG 6) are ignored by policy-makers and politicians who overfocus on

unachi evabl e obj ectives and targets around the 'big three' diseases of HV,
tubercul osis (TB) and nalaria, which if the planet was viewed by aliens would be
seen as the only diseases that existed on the planet. The diseases of the
majority of the poor represent 'low hanging fruit' for control and elimnation
and opportunities are ignored despite the availability of cheap or donated drugs
and anpl e evidence that such interventions are effective and reduce incidence, as
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well as nortality and norbidity. The tinme frane avail able to achieve the MDGs of
some 7-8 years requires a re-evaluation of what can be done with the tools
avai | abl e now and which can address the problens faced by the najority of poor
peopl e afflicted by disabling conditions which together represent a gl obal burden
greater than malaria or TB. The author considers al so the volune of research
relevant to the MDGs and their achievenent is distorted by the focus on high tech
end research which cannot be delivered by 2015 and that in terns of the 90: 10 gap
in research relevant to the problens of the poorest the real gap is 99:1. The
concepts of distortion of donor funding for diseases of MDG 6 for inplenentation
of largely curative interventions which do not reduce incidence as well as
research whi ch addresses probl ens that cannot reach poor people in the tine frame
to 2015 is enphasi sed. New paradigns are required if any inpact on MDG 6 is to be
achi eved recogni sing the needs of the najority via an equitable distribution of

f undi ng.

88: Trends Parasitol. 2008 Apr 16
Ecol ogi cal i munol ogy of npbsquito-nalaria interactions.
Tripet F, Aboagye-Antwi F, Hurd H

Centre for Applied Entonol ogy and Parasitol ogy, School of Life Sciences, Huxley
Bui | di ng, Keele University, Newcastle, Staffordshire, UK ST5 5BG

More than a century after the discovery of the conplex life cycle of its
causative agent, nalaria remains a major health problem Understanding
nosquito-mal aria interactions could | ead to breakthroughs in malaria control
Novel strategies, such as the design of transgenic nosquitoes refractory to

Pl asnodi um or design of human vacci nes emul ating nosquito resistance to the
parasite, require extensive know edge of processes involved in i mune responses
and of nicroevolutionary nechani sns that create and maintain variation in immne
responses in wild vector popul ati ons. The recent realization of howintimtely
and specifically npsquitoes and Pl asnodi um co-evolve in Nature is driving vector
nol ecul ar bi ol ogi sts and evol utionary ecol ogi sts to nove closer to the natura
setting under the conmmon unbrella of 'Ecol ogical inmunology'.

89: Trends Parasitol. 2008 Apr 9

Par ent al gui dance? Trans-generational influences on offspring life history in
nosqui t oes.

Gti O Sadd BM

Experi mental Ecol ogy, Institute of Integrative Biology Zurich (1BzZ), ETH Zentrum
CHN, Universitéatsstrasse 16, ETH Zurich, 8092 Zziurich, Switzerland.

Parental effects are inportant factors that m ght influence evolutionary and
ecol ogi cal aspects of parasite vectors and the parasites they transnmt. A recent
study denonstrated the inportance of parental rearing conditions on the malaria
vect or Anophel es stephensi. Wen parents are reared in a food-limted environnent
their offspring have increased bl oodneal sizes and |arger clutches. The study

hi ghl i ghts that ecol ogical studies are vital for understandi ng vectors of disease
and ultimately for devel oping effective control strategies.

90: Trends Parasitol. 2008 Apr 9
New i nsight into the role of dendritic cells in nmalaria i mune pathogenesi s.
Bousheri S, Cao H

California Departnent of Public Health, 850 Marina Bay Parkway, Ri chnond, CA
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The nmechani sm by which the host devel ops protective inmunity to malaria renains
poorly understood. Dendritic cells (DCs) are central to the initiation and
regul ati on of the adaptive inmune response. Mdul ati on of DC function m ght
enabl e Pl asnbdiumto evade the i mmune system MIlington et al. propose one
nmechani sm by which nmalaria inhibits DC-T-cell interactions without interfering
directly with T-cell receptor engagenent. The consequence is a decrease in the
co-stimulation required to devel op an effective i nmune response.

91: Trends Parasitol. 2008 Apr 8
Pl asnodi um vi vax in |India.
Joshi H, Prajapati SK, Verma A, Kang'a S, Carlton JM

Nati onal Institute of Malaria Research (I CVMR), 22-Sham Nath Marg, Del hi 110054,
I ndi a.

Four Pl asnmodi um speci es cause malaria in humans: Pl asnodi umvivax is the npst

wi despread and results in pronounced norbidity. India (population >1 billion) is
a major contributor to the burden of vivax malaria. Wth a resurgence in interest
concerni ng the negl ected burden of vivax nalaria and the conpletion of the P
vivax genone, it is tinmely to review what is known concerning P. vivax in India.
The P. vivax population is highly diverse in terns of relapse patterns, drug
response and clinical profiles, and highly genetically variable according to
studi es of antigen genes, isoenzyne markers and mcrosatellites. The uni que

epi dem ol ogy of malaria in India, where P. vivax predom nates over Pl asnodi um
falciparum renders this location ideal for studying the dynami cs of
co-infection.

92: Trends Parasitol. 2008 Apr;24(4):159-63.
Sinplified antimal arial therapeutic nmonitoring: using the day-7 drug | evel?
VWhite NJ, Stepniewska K, Barnes K, Price RN, Sinmpson J.

Faculty of Tropical Medicine, Mhidol University, Bangkok 10400, Thailand; Centre
for Vacci nol ogy and Tropi cal Medicine, Churchill Hospital, Oxford OX3 7LJ, WK

The bl ood concentration profiles of nost antinmalarial drugs vary considerably

bet ween patients. The interpretation of antinmalarial drug trials evaluating

ef ficacy and effectiveness would be inproved considerably if the exposure of the
infecting parasite population to the antinmalarial drug treatnment could be
neasured. Artenisinin conbination treatments are now recommended as first-1ine
drugs for the treatnent of falciparummalaria. Measurement of the blood, serum or
pl asma concentration of the slowy elimnated partner antinalarial drug on day 7
of followup is sinpler and m ght be a better determ nant of therapeutic response
than the area under the concentration-tine curve. Measurement of the day-7 drug

| evel should be considered as a routine part of antinmalarial drug trials.

93: Trends Parasitol. 2008 Apr;24(4):168-75.
Sex in Plasnodium a sign of conmtnent.
Di xon MW Thonpson J, Gardiner DL, Trenhol ne KR

Mal ari a Bi ol ogy Laboratory, Queensland Institute of Medical Research, 300 Herston
Road, Herston, Queensland 4006, Australi a.

The ganetocyte, or sexual blood-stage, of the malaria parasite represents the
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only stage of the parasite that can be transmtted to the nosquito vector

foll owi ng sexual devel opnent within the infected bl oodmeal. Little is known about
the processes leading to this cellular differentiation and specialization. The
recent conpletion of the Plasnodi um genone, and subsequent transcriptone and

prot eome anal yses have revealed for the first tinme a nolecular map of the genes
that are differentially regulated at the onset of and during gametocytogenesis.
In this review, we outline the underlying nmechanisns involved in this process,
focusing on the transition between the asexual and the sexual bl ood-stages of the
parasite.

94: Trop Med Int Health. 2008 May; 13(5): 626- 34.

Very young children with unconplicated falciparum nal ari a have hi gher risk of
hypogl ycaem a: a study from Surinane.

Zijl mans WC, van Kenpen AA, Ackermans MI, de Metz J, Kager PA, Sauerwein HP.

Depart ment of Paediatrics, D akonessen Hospital, Paramaribo, Surinane.
zij |l mans. dans@r . net

OBJECTI VE: To neasure glucose kinetics and the influence of age, nutritiona
status and fasting duration in children with unconplicated fal ci parum mal ari a
(UFM under the age of 5 years. METHODS: Pl asma gl ucose concentration, endogenous
gl ucose production (EGP) and gl uconeogenesis (GNG were neasured using
[6,6-(2)H(2)]glucose and (2)H(2)O in 17 very young (<3 years) and 7 ol der (3-5
years) Surinanese children with UFM adnmitted to the Distrikt Hospita

St oel mansei | and and Di akonessen Hospital Paramari bo over 17 nmonths. RESULTS:

Pl asma gl ucose concentration was |lower in the group of very young children than
in the older children (P = 0.028). There were no differences in EGP and GNG

bet ween the groups. Overall GNG contributed 56% (nedi an, range 17-87% to EGP
with no differences between the groups (P = 0.240). d ucose cl earance was | ower
in the older children (P = 0.026). d ucose concentration did not differ between
children with weight for |length/height Iess than -1.3 SD and children with weight
for I ength/height greater than -1.3 SD (P = 0.266). Plasnma gl ucose concentration
was not predicted by fasting duration (P = 0.762). CONCLUSI ONS: Qur data suggest
a higher risk of hypoglycaema in very young children wi th unconplicated malaria
as plasnma gl ucose concentration was lower in this study group. Since this could
not be attributed to an inpaired EGP, and because gl ucose cl earance was |ower in
the ol der children, we presune that ol der children were better capabl e of
reduci ng glucose utilization during fasting. Studies on glucose kinetics are
feasible in very young children with malaria and give nore insight in the

pat hophysi ol ogy of hypogl ycaem a

95: Trop Med Int Health. 2008 Apr 10

VWho devel ops severe mal ari a? | mpact of access to healthcare, socio-econom c and
environnental factors on children in Yenmen: a case-control study.

Al -Taiar A, Jaffar S, Assabri A, A -Habori M Azazy A, A -Gabri A A -Ginadi M
Attal B, Wiitty CJ.

Faculty of Medicine and Health Sciences, Sana a University, Sana'a, Yemnen.

nj ective To investigate the inpact of socio-econom c and environmental factors
on devel opi ng severe nmalaria in conparison with mld malaria in Yenen. Method
Case-control study conparing 343 children aged 6 nonths to 10 years di aghosed

wi th WHO defined severe nalaria (cases) at the nmain children's hospital in Taiz
and 445 children with mld malaria (controls) diagnosed in the health centres,
whi ch serve the areas where the cases cane from Results In univariate analysis,
age <1 year, distance fromhealth centre, delay to treatment and driving tine to
health centre were associated with progression fromnild to severe nalaria. In
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nmultivariate analysis, distance to nearest health centre >2 kmwas significantly
associ ated with progression to severe di sease. Environnental and vector contro
factors associated with protection fromacquiring malaria (such as sl eeping under
bednets) were not associated with protection fromnoving frommld to severe

di sease. Conclusions |Innovative ways to inprove access to antinmal arial treatnent
for those living nore then 2 kmaway from health centres such as home nanagenent
of malaria, especially for infants and young children, should be explored in

nmal ari a- endem ¢ areas of Yenen.

96: Trop Med Int Health. 2008 Apr;13(4): 476- 86.

Dynami cs of insecticide resistance in the malaria vector Anophel es ganbi ae s.|
froman area of extensive cotton cultivation in Northern Caneroon.

Chouaibou M Etang J, Brévault T, Nwane P, H nzounbé CK, M npfoundi R Sinmard F.

Laboratoi re de Recherche sur |e Paludi sne, O ganisation de Coordination pour |a
lutte contre | es Endénies en Afrique Central e, Yaoundé, Caneroon.

OBJECTI VE: To explore tenporal variation in insecticide susceptibility of
Anophel es ganbi ae s.|. populations to the four chem cal groups of insecticides
used in public health and agriculture, in close match with the | arge-scale cotton
sprayi ng progranme inplenented in the cotton-growi ng area of North Caneroon
METHODS: Mosquito | arvae were collected in 2005 before (md June), during (md
August) and at the end (early COctober) of the cotton spraying progranmre. Larvae
were sanpled in breeding sites located within the cotton fields in Gaschiga and
Pitoa, and in Garoua, an urban cotton-free area that served as a control.

I nsecticide susceptibility tests were carried out with 4% DDT (organochl orine),
0. 4% chl orpyrifos nethyl (organophosphate), 0.1% propoxur (carbamate), 0.05%
deltanmet hrin and 0. 75% pernethrin (pyrethroids). RESULTS: Throughout the survey,
An. ganbiae s.|. popul ations were conpletely susceptible to carbanmate and

or ganophosphat e, whereas a significant decrease of susceptibility to
organochl ori ne and pyrethroids was observed during spraying in cotton-grow ng
areas. Tol erance to these insecticides was associated with a slight increase of
knockdown times conpared to the reference strain. Among survivor npsquitoes, the
East and West African Kdr nutations were detected only in two speci nens of An.
ganbiae s.s. (n = 45) and not in Anopheles arabiensis (n = 150), suggesting

nmet abol i c- based resi stance mechani snms. CONCLUSI ONS: Envi ronnental di sturbance due
to the use of insecticides in agriculture may provide | ocal nosquito popul ations
with the enzymatic arsenal selecting tolerance to insecticides.

97: Vaccine. 2008 Apr 24;26(18):2191-202.

Phase 2a trial of 0, 1, and 3 nmonth and 0, 7, and 28 day i mruni zati on schedul es
of mal aria vaccine RTS,S/ASO2 in nalaria-naive adults at the Walter Reed Arny
Institute of Research

Kester KE, Cunmi ngs JF, Ockenhouse CF, Nielsen R Hall BT, Gordon DM Schwenk RIJ,
Krzych U, Holland CA, Richnond G Dowler M5 WIliams J, Wrtz RA, Tornieporth N
Vi gneron L, Delchanbre M Denpitie MA, Ballou WR, Cohen J, Heppner DG Jr; RTS, S
Mal ari a Vacci ne Eval uati on G oup

VWalter Reed Arny Institute of Research, 503 Robert Grant Avenue, Silver Spring,
VD 20910, USA

BACKGROUND: | nmruni zation with RTS, S/ ASO2 consistently protects sone vacci nees
against malaria infection in experinental challenges and in field trials. A brief
i muni zati on schedul e agai nst fal ci parum mal aria woul d be conpatible with the
Expanded Programmre on | nmuni zation, or in conbination with other prevention
neasures, interrupt epidemic malaria or protect individuals upon sudden travel to
an endenic area. METHODS: We conducted an open | abel, Phase 2a trial of two
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different full dose schedules of RTS, S/AS02 in 40 healthy mal ari a-naive adul ts.
Cohort 1 (n=20) was imunized on a 0, 1, and 3 month schedul e and Cohort 2 (n=20)
on a 0, 7, and 28 day schedule. Three weeks | ater, 38 vaccinees and 12

uni mmuni zed infectivity controls underwent nal aria chall enge. RESULTS: Both

regi nens had a good safety and tolerability profile. Peak GMCs of antibody to the
circunsporozoite protein (CSP) were simlar in Cohort 1 (78nug/nlL; 95% Cl:
45-134) and Cohort 2 (65nug/m; 95% Cl: 40-104). Vaccine efficacy for Cohort 1
was 45% (95% Cl: 18-62% and for Cohort 2, 39% (95% Cl: 11-56% . Protected

vol unteers had a higher GMC of anti-CSP antibody (114nug/nL) than did volunteers
with a 2-day delay (70mug/nlL) or no delay (30mug/mL) in the time to onset of
parasitem a (Kruskal -Vallis, p=0.019). A trend was seen for higher CSP-specific
| FN- gamma responses in PBMC from protected volunteers only in Cohort 1, but not
in Cohort 2, for ex vivo and for cultured ELI SPOT assays. CONCLUSION:. In

mal ari a-naive adults, the efficacy of three-dose RTS, S/ ASO2 regi nmens on either a
0, 1, and 3 nonth schedule or an abbreviated 0, 7, and 28 day schedul e was not
discernibly different fromtwo previously reported trials of two-dose reginens
given at 0, 1 nonth that conferred 47% (95% Cl: -19 to 76% protection and in
another trial 42% (95% Cl: 5-63% . A strong association of CSP-specific antibody
with protection against nalaria challenge is observed and confirns simlar
observations made in other studies. Subsequent trials of adjuvanted RTS,S in
African children and infants on a 0, 1, and 2 nonth schedul e have denonstrated a
favorabl e safety and efficacy profile.

98: Vaccine. 2008 Apr 7;26(16):1963-71

Longi t udi nal anal yses of inmune responses to Pl asnodi um fal ci parum deri ved
pepti des correspondi ng to novel blood stage antigens in coastal Kenya.

Agak GW Bejon P, Fegan G Gcheru N, Villard V, Kajava AV, Marsh K, Corradin G

Department of Biochem stry, University of Lausanne, Chenin des Boveresses 155,
1066- Epal i nges, Switzerl and.

We have recently described 95 predicted al pha-helical coiled-coil peptides
derived from putative Plasnodi um fal ci parum erythrocytic stage proteins. Seventy
pepti des recogni zed with the highest |evel of preval ence by sera fromthree
endem ¢ areas were selected for further studies. In this study, we sequentially
exam ned anti body responses to these synthetic peptides in two cohorts of
children at risk of clinical malaria in Kilifi district in coastal Kenya, in
order to characterize the | evel of peptide recognition by age, and the role of
anti-peptide antibodies in protection fromclinical malaria. Antibody |evels from
268 children in the first cohort (Chonyi) were assayed agai nst 70 pepti des.
Thirty-ni ne peptides were selected for further study in a second cohort (Junju).
The rationale for the second cohort was to confirmthose peptides identified as
protective in the first cohort. The Junju cohort conprised of children aged 1-6
years old (inclusive). Children were actively followed up to identify epi sodes of
febrile malaria in both cohorts. O the 70 peptides exam ned, 32 showed
significantly (p<0.05) increased antibody recognition in older children and 40
showed significantly increased anti body recognition in parasitaenic children. Ten
peptides were associated with a significantly reduced odds ratio (OR) for an

epi sode of clinical malaria in the first cohort of children and two of these
peptides (LR146 and AS202.11) were associated with a significantly reduced OR in
both cohorts. LR146 is derived from hypothetical protein PFB0145c in Pl asnoDB
Previous work has identified this protein as a target of antibodies effective in
ant i body dependent cellular inhibition (ADCI). The current study substantiates
further the potential of protein PFB0145c and al so identifies protein PF11_0424
as another likely target of protective antibodies against P. falciparum nal ari a.
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