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Overview of Some Biomedical Research Projects in Tropical
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The Instituto Venezolano de Investigaciones Cientificas (IVIC) is a government-funded
multidisciplinary academic institution dedicated to research, development and technology in many ar-
eas of knowledge. Biomedical projects and publications comprise about 40% of the total at IVIC. In this
article, we present an overview of some selected research and development projects conducted at 1VIC
which we believe contain new and important aspects related to malaria, ancylostomiasis, dengue fever,
leishmaniasis and tuberculosis. Other projects considered of interest in the general area of tropical
medicine are briefly described.

This article was prepared as a small contribution to honor and commemorate the centenary of the
Instituto Oswaldo Cruz.

Key words: ancylostomiasis - dengue - malaria - tuberculosis - Instituto Venezolano de Investigaciones
Cientificas

The Instituto Venezolano de Investigacionesnost of them in internationally refereed SCl-listed
Cientificas (IVIC), originally founded in 1955 as journals. Since 1973 to now, the Center for Ad-
the Instituto Venezolano de Neurologia e Invesranced Studies has graduated 750 Master/PhD stu-
tigaciones Cerebrales, was organized in 1959 aslants.
multidisciplinary research institution financed Because of the special interest in this sympo-
mainly by public funds. Until 1999, it was ascribedsium in topics related to tropical medicine, we have
to the Ministry of Health being now ascribed toselected for a brief presentation some research
the recently created Ministry of Science angrojects dealing with aspects related to malaria,
Technology. Research, development and technaehistosomiasis, dengue, leishmaniasis, and tuber-
ogy are conducted at IVIC mainly in biomedicalculosis. However, many others relevant investiga-
areas, about 40% of the total, and also in chemiiens in the field, some of which will be only men-
try, physics, mathematics, ecology and anthropotioned under the heading of “other research
ogy. A post-graduate school having programs leaghrojects related to tropical medicine carried out at
ing to the master and PhD degrees, is also funt¥IC".
tioning. A center for technology is in charge ofy,a| AriA
specialized services. Additionally since 1997, IVIC ) ) o
runs a human plasma fractionation industrial fa- New knowledge in malaria and its influence on
cility producing serum albumin, gammaglobulinsthe development of new control stratedientrib-
and Factor VIII. IVIC's scientific library is one of uted by Hilda Perez).

the largest and most complete in Latin America Few years ago, the World Health Organization
receiving about 4,600 titles and serving more thagfyHO) promoted the aim of health for all by the
500,000 consultations/year. IVIC output in termsear 2000. Nowadays at the beginning of the
of scientific publications is about 300 articles/yeamillenium, this goal seems to be still far away for
the countries in development, on the contrary the
situation of several endemies has worsened in rela-
tion to the 60’s. A good example for this opinion is
the situation of malaria, which was considered in
the 60’s “eradicated” or under control in many Latin
*Corresponding author. Fax: +58-2-504.1428. E-maijlAmerican countries and which presently has re-
eromano@ivic.ve turned stronger than in the past. Therefore we face
Received 7 August 2000 an old problem for which we hope to find future
Accepted 4 September 2000 solutions with new ideas and technologies.
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Chemotherapy and steps that interfere with theds for the diagnosis of malaria in Southeast Ven-
contact man-vector, were and are two big pedeszuela have proved the usefulness of these tech-
tals in the strategy of fighting malaria. Howevernologies for the diagnosis of malaria. The studies
the geographic expansion d&flasmodium have shown that there is an important underesti-
falciparum resistant to cloroquine and othermation of therapeutic failures, and also of the in-
antimalarials and of mosquitoes which evade theidence of mixed infections witR. vivaxandP.
action of insecticides are dilemmas of today scifalciparum, multiple infections withP. vivax, P.
ence for which are expected solutions coming frorfalciparum andP. malariae,a high rate of infec-
tomorrow science. tion with P. malariaein the indigenous population

During the last 15 years, considerable effortef the Amazon. The long lasting infections with
have been made to develop malaria vaccines. DNiAalariaeis an enigma in the biology of this para-
recombinant technology has been used to identiite and so is the possible relation with endemic
parasite molecules with protective potential assunpockets yet to be localized in the selvatic regions
ing the hypothesis, which emphasize the importanad the Amazon.
of surface molecules of the parasite’s extracellular The benefits that mankind hopefully can derive
stages. A list of prototype vaccines is in the agendeom new knowledge and technologies to fight tropi-
of the WHO waiting to be evaluated in the immedical disease goes beyond the laboratories. For in-
ate future. However, studies performed in endemgtance, it is quite possible that in ten years time new
regions are indispensable to understand the dynanaiad better drugs and vaccines are available for sev-
of the immune response to these molecules in tleeal tropical diseases; even so, at this, time difficult
populations exposed to the transmission. For exiecisions have to be taken to make sure that these
ample, studies on the molecular epidemiology dbenefits will reach the needed population.
the CSP and MSP-1 &f vivaxin the Southeast of
Venezuela, promoted by IVIC, indicates the exist[-rib
ence of polymorphic variants which have to be CONz
sidered for the regional benefit of potential vaccin
based in subunits of these molecules.

How and whyPlasmodiunparasites transport 4 is estimated that 2300 million people 41% of
protein and other macromolecules of parasite ofp o

in from the cytoplasm of the parasite to the cyto- world population live in regions at risk for
g ytop P * Y0 alaria. Malaria infection has been estimated be-
plasm of the erythrocyte and eventually to it su

r- o ;
face membrane, from the organelle which neec}@’een 300-500 million cases/year with 1.5 to 2.7

to establish in a cell lacking the machinery of mogssociated deaths, 95% occurring in sub-Saharan

lecular transport, the molecular pathway and ger%fr'ca' At least four species 8lasmodiuntauses
expression of a group of genes which are nece ie disease being. fal_uparum,andwvax more
sary for the development of the erythrocytic phas<—9?1portant anc. mglanaeandP. ov alethe 'other.
are possibly important aspects to be considered for We want to estimate tﬁgctors mf!uencmg_the
the rational design of new drugs Rnvivaxwhich  'ate of evolution of the antigens which amnsid-
cause more than 70% of malaria morbidity in Latifr€d good candidates for a malaria vaccimaese
America, we have found a system of intracellulaPrOt€ins are under a positive natural selection, that
traffic related to the secretion of specific parasits: Selection maintains and determine the accumu-
proteins which are necessary for the survival dfition of genetic variability. The problem is to ob-
the parasite in the erythrocyte. This type of stud@in @ reliable alignment which allows comparison
ies becomes very important since new evidenc homologous regions in proteins of great vari-
indicate the emergency &. vivaxresistant to ability. Gener.ally, the algont'hm of alygnm(.antuses
cloroquine in some regions of the globe. a phylogenetlc treeas a guide that is estlmated_by
Operational investigations which take into accomparing two by two in all the sequences. This
count the local and regional particularities of théree is then used as a guide to generate the align-
epidemiology of malaria and which evaluates th&ent of multiple sequences. Without alignment it
strategies of malaria control are necessary in mé Nnot possible to identify homologous regions and
laria endemic regions as long as malaria is a pugvaluate rate of evolution. It is difficult to estab-
lic health problem. In this context investigationdish homologies at priory if selection is acting on
promoted by IVIC are carried out to evaluate théhe proteins. It would be ideal to use an indepen-
therapeutic efficacy of cloroquine for the treatmenglent tree, generated on the basis of information
of P. vivax malaria, giving favorable results for different of the antigen under study, as a guide to
the therapeutic scheme recommended by the WH@align the antigens. We are currently studying the
Also, the application of molecular biology meth-phylogenetic relationship of tHélasmodiunge-

Evolutionary biology of malaria parasitéson-
uted by Ananias Escalante; work done in col-

o oration between IVIC, Caracas and the Centers
for Disease Control and Prevention, Atlanta)
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nus based on five genes in three genomes. Thisan 100 epg of feces. Because of the success of
will allow us to construct an independent tree fothe control strategies, sanitary authorities assumed,
the study of the rate of evolution in terms of antihowever, that schistosomiasis was disappearing.
gens. A second factor to consider for the estimaNonetheless, after the reactivation of a few old foci,
tion of the rates of evolution is to incorporate insome researchers realized that schistosomiasis was
formation on the structure and chemical propemeing underestimated: coprological techniques
ties of the amino acids. For this purpose, we angere not sensitive enough to detect light infections
modeling the 3D structure of the proteins and exand immunological assays then became important
ploring the amino acids substitution on the comalternative tools for the detection of asymptomatic
puted structure. The methodologies used for thend chronic schistosomiasis. As a consequence,
approach are as follows: (1) homologous sequencsshistosomiasis research at IVIC (going on since
with at least a 40% identity are used; (2) the aved973), was partially redirected to solve the diag-
age structure of all possible models is generatedpstic problem by developing a sensitive and spe-
(3) the best structure, the one which requires lesffic immunodiagnostic test.
energy, is then modeled by computer analysis. Development of the alkaline phosphatase immu-
Applying this method, it can be seen that strucroassay (APIA-In 1987, Cesari et al. reported the
tural changes also imply changes in the polar rantigenicity of some adult worm and egg enzymes
qguirement of the amino acids of the proteins aand suggested their possible use as antigens for
shown in the analysis of the window. The resultimmunodiagnosis. The antigenicity of a membrane-
are then incorporated in the estimation of the ratdsund, adult worm alkaline phosphatase (ALP) was
of evolution. confirmed, and a simple solid phase assay to detect
Genetic polymorphism studiesfnfalciparum anti-ALP IgG antibodies in serum was developed.
- What is the variability of the antigens that aréThe method exploits the intrinsic catalytic activity
being used in the current vaccine candidates? V¢ the ALP antigen to reveal the immunocapture
have found that at least for three different antigerevent. In well-defined conditions, APIA showed
there is a greater variability in Africa. In generahigh sensitivity (> 89%) and specificity (100%), as
also, can be concluded that the variability found isompared to parasitological techniques.
Venezuelan isolates is less pronounced when com- Field immunoepidemiological studies with
pared with similar samples from Asia and Africa.APIA -In 1997-1999, several immunoepidemiolo-
In conclusion, from these types of studies hagical surveys were conducted by the SCP and the
been generated data on antigens that could be Behistosomiasis Research Group (people from dif-
corporated in vaccines fét. falciparum,andP. ferent academic and scientific Venezuelan institu-
vivax There is abundant evidence, which indicatesons) in different rural and sub-urban endemic
that natural positive selection is important in theommunities. The surveys were performed by look-
conservation of polymorphism. ing at the presence 8f mansoreggs in the stools
SCHISTOSOMIASIS (Kato-Katz teqhnique) anq by applying four dif-
) ) . ) ) ferent serologic tests. Anti-egg response was as-
Immunoepidemiological studigsontributed gessed by the circumoval precipitin test (COPT)
by Italo Cesari and Diana Ballen) of Oliver-Gonzalez, and a modified ELISA origi-
) ) .. nally described by Voller, based @& mansoni
Schistosoma mansohias been endemic in go|yble egg antigen (SEA) pretreated with sodium
Venezuela probably since its introduction with thenetaperiodate. Anti-adult antibodies were deter-
slave trade, in the XVI century. The disease is trangined by APIA and Western Blot (WB), both per-
mitted by Biomphalaria glabratasnails; the en- formed with an-butanol extract of the adult worm
demic zone comprises 15,000 krepresenting membrane fraction. WB was considered positive
1.6% of the national territory where more thafyhen sera reacted specifically with any one of a
40% of the population lives. In 1943, the Venezugharacteristic group d8. mansonmembrane an-
elan Ministr_y qf Health organized an integrateqigens (- 10-110 kDa). Agreement between tests
Schistosomiasis Control Program (SCP) based Q{5 assessed by the Cohen’s kagpedefficient.
snail vector elimination, health education, environ- |, 5 recently reactivated old transmission site,
mental and sanitation improvement, epidemiologiy;ith moderate intensity of infection (up to 300 epg
cal surveillance, coprologic diagnosis, and mediyf feces), APIA exhibited, as compared to the
cal treatment. These measures decreased the)pT, high sensitivity (91.1%) and specificity
coprologic prevalence from about 14.6% (194393 89s), highk agreement (0.77), and prevalence
1960) to 1.7% in the 80's. Transmission becamerg 394), similar to that detected by COPT (15.4%).
low and highly focal and, in general, more thary, 4 jow transmission site, APIA showed good sen-
70% of the stool-positive individuals excreted lesgitivity (86.8%) and specificity (84.2%), but lower



36 Biomedical Research at IVIC ¢ Egidio Romano et al.

agreementk = 0.43), and a higher prevalence Dengue fever (DF) and dengue hemorragic fe-
(24%) than COPT (11.6%). Surprisingly, considver/dengue shock syndrome (DHF/DHSS) are
erable seropositivity was found in a past endemigrobably the most important mosquito-borne viral
area without current transmission, treated mordiseases-affecting humans worldwide. The spec-
than 15 years ago. In this area, APIA showed higthum of disease is caused by dengue viruses that
sensitivity (92.7%), but lower specificity (77.5%),occur as four antigenically-different serotypes
low k (0.49) and high prevalence (33.9%) as comdrom 1 to 4). Infection with one serotype of den-
pared to COPT (16.1%). Compared to ELISAgue virus protects against the homologous but not
APIA showed in most regions studied, low sensiagainst the heterologous reinfection.

tivity (60.9-67.3%) and high specificity (88.9-  One of the most challenging aspects of dengue
95.9%), similar prevalence ahkd(0.56 to 0.62). biology has been the identification of the factors
The highesk agreements were obtained betweeand the underlying mechanisms causing an infec-
APIA and WB k 0.86 to 0.90), suggesting that thetion with dengue virus to evolve toward the more
two assays were mostly detecting the same casssvere hemorragic syndrome. One established risk
The patterns of positive bands varied with differfactor for the hemorragic form is a secondary in-
ent sera, and were generally more complex ifection by a dengue serotype different from the one
samples from moderate transmission sites. Basadsociated to the primary infection. More recently
onkvalues, APIA, ELISA, and COPT were prob-it has become apparent that some genetic variants
ably not detecting the same cases, particularly iof dengue virus are more virulent than others, that
low transmission sites. is, they have the potential to produce DHF.

The ELISA prevalence was higher than thatby In Venezuela dengue has become in the last
COPT in all sites studied, suggesting the existencecade one of the leading problems of public
of numerous COPT-negative/ELISA-positive in-health. For example, in the last year (1999), 27,000
dividuals. The anti-egg response (ELISA, COPT}ases of dengue have been reported, and of these
was more important in sites with current transmisapproximately 10% correspond to the more severe
sion, whereas the anti-adult response (APIA) ddxemorragic form.
creased from past to moderate transmission sites, The history of dengue in Venezuela has been
suggesting the increased existence of individuamilar to the one of the rest of the Caribbean re-
infected with a low number of adult parasites ogion. Dengue occurred sporadically, associated to
unisexual infections in past or low transmissiorifferent serotypes, until 1977, when dengue sero-
sites. In recently treated transmitting areas, serofype 1 was introduced into the American continent
ositivity by all the tests may be due to the presen@nd produced important epidemics of dengue in
of remaining circulating anti-adult and/or anti-eggseveral countries. Venezuela was hit in 1978. De-
antibodies, drug-tolerant worms, and/or reinfectiorspite thousands of dengue cases, no hemorragic
However, in old-treated, past transmission sites, ibrms were reported until 1989 when the first epi-
is unlikely that cured individuals still have circu-demic of hemorragic dengue occurs in Venezuela,
lating anti-ALP antibodies, and COPT-negativeAssociated mainly with dengue serotype 2.

APIA positive individuals found in these sites are From 1989 until today, there has been recur-
probably lightly-infected individuals that were ring epidemics almost every year. Typically, epi-
never treated and still have few long-lived schisdemics have followed a cyclic pattern, with an
tosomes (low levels of egg excretion) that continuincidence rate increasing dramatically in associa-
ously stimulate an anti-adult membrane respong®n with the rainy season. Also there has been a
(WB positiveness). turnover in the serotype of dengue strains predomi-

In conclusion, APIA was proven to be a usefuhating year after yeailhe simultaneous co-circu-
serological test to specifically detect aienansoni lation of several serotypes (serotypes 1, 2 and 4) is
infection in medically untreated endemic areagypical of an hyperendemicity situation like the one
Diagnosis by APIA (anti-adult) and by ELISA observed during the last twenty years in South-
(anti-egg) gives complementary information ancast Asia, characterized by a high incidence of
the two tests should be used to have a better epidezmorragic dengue.
miological assessment of those areas and to select IVIC has recently become involved in dengue
individuals for medical treatment. research through a collaborative project in which
DENGUE take part scientists from IVIC and INH. The main

o , , . objective of this line of investigation is the mo-

Genetic diversity of dengue 1 virugesntrib-  |acylar characterization of the dengue virus strains
uted by F Liprandi, AP Goncalvez, F Pujol, JEnat circulate in Venezuela. Detection of variation
Ludert , from IVIC and R Salas , D Tovar, fromyithin a serotype have become increasingly im-
Instituto Nacional de Higiene, INH) portant in dengue research: genetic studies based
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on the combined use of methodologies like PCRne type of dengue 1 circulating in the Americas;
and sequencing have permitted a new understan@) genotype Il which included all the American
ing of (a) patterns of dengue epidemics, allowingtrains included also strains from Africa (Nigeria,
to identify virus strains in a unambiguous way andvory Coast) and Asia (Burma), confirming that
to follow their movements from one country tothis genotype is wide spread. More data are re-
another; (b) eventual association of particulaquired to establish the origin of the introduction.
strains (or types ) of viruses with the more severEhe Venezuelan strains included strains associated
forms of the infection (DHF/DSS). to classical or hemorragic fever suggesting that this
The best examples of the latter situation, namelyenotype (lIl) has the potential capability to cause
a strain basis to DHF and DSS, have been the epiemorragic dengue. These data show the type of
demics of hemorragic dengue occurring in thénformation that can be obtained combining the
Americas in the 80's (in Cuba in 1981 and Venelinical data and the classical epidemiological ob-
ezuela in 1989 and in the following years). Allservation coupled with molecular analysis. This
the hemorragic dengue episodes have been assagiology group at IVIC is now pursuing a more in
ated to the introduction of dengue serotype 2 strailnepth understanding of the evolution of the genome
from Southeast Asia. Remarkably, the circulatiomf dengue 1 viruses, through the comparison of
of the “American” type virus has been associatethe complete genome (approximately 10,800 bases)
only with classic dengue disease. of representative strains of each genotype.
Sequence analysis of selected regions of den- Additional investigations on dengue at IVIC
gue genomes has been instrumental to recognigeoup lead by J Cardier is studying the possible
and differentiate genetic variants. involvement of vascular endothelial cells in
At IVIC, research has focused on the genetihemorragic dengue. Interesting data are coming out
characterization of dengue virus serotype 1 andah activation of these cells and of cytokine involve-
circulating in the country in the last decade. Pament. P Taylor has developed a dengue test for the
ticularly interesting is the case of dengue 1. Thiguick and reliable diagnosis of dengue based on
serotype was introduced for the first time in théhe detection of IgM and IgG specific antibodies.
America in 1977 and it has been co-circulating ifR Apitz and others are studying alterations of blood
Venezuela, from the 1989 epidemic, together witkoagulation factors and function in hemorragic
dengue 2 and 4. Serotype 1 has been the predoméngue. R Walder and others are studying aspects
nant circulating serotype in different years (93-94ef the molecular epidemiology of dengue virus 1
97). This serotype has been associated to both cla$-Venezuelan isolates form old and recent epi-
sic and hemorragic dengue. demics.
. The_genetic diversit_y of deng_ue 1 virus strajin‘lc\’/IULTl-DRUG RESISTANT TUBERCULOSIS
circulating in the American continent after its in-(contributed by Howard Takiff, IVIC)
troduction in 1977, was evaluated studying the se- ] ] ] )
quences of th& gene which code for thenve- Tuberc_uIOS|s (TB) is an ancient disease that
lope structural protein of the virus. This protein ismodern science has been unable to conquer. In fact,
associated to adsorption and penetration to celi§lere are now more cases on earth than at any other
and to induction of and reaction with, neutralizindime in history. Worse yet, the development of
antibodies. multi-drug resistance has created outbreaks that are
The nucleotide sequences of the complete ge,qgﬂcult or impossible to treat. However, technol_-
of the envelope protein (1,485 nucleotides: af?dy has been able to contribute to understanding
proximately one seventh of the whole genome) dtow the bacteria develop resistance, and qu@ker
30 dengue 1 strains from different parts of the worl@nd cheaper ways to detect resistance. In addition
were determined by automated sequencing of pCRS.IghtS into the nature of the ba_cterla, and the roots
products spanning the gene of interest. Of the& its ability to survive human immune defenses
strains, 18 were isolates from eight American courfD@y help to develop a future vaccine superior to
tries (seven from Venezuela, the rest from BraziBCG-

Colombia, Mexico, Peru, Trinidad, Aruba, Jamaica, One of the problems with multi-drug resistant
Grenada) covering a period of 20 years. TB is that traditional methods of testing for resis-

tance take 6-12 weeks, during which time the pa-

CONCLUSIONS tient can be disseminating the resistant strains to
(1) phylogenetic analysis indicated that denguethers. In the case of Aids patients with multi-drug

1 strainscould be divided into three distinct geno-resistant TB, the patient is often dead before the
types;(2) all American strainshowed a sequence results of the sensitivity testing are available. This
similarity greater than 97% amell into one single is all fairly irrelevant for our countries, because
genotype. Thus, most probably there has been orthaditional sensitivity testing requires that sputum
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specimens be cultured, which is rarely done, anzhe dollar, one tube assay that will reliably detect
then an expensive and laborious process of sengihich patients that are infected with resistant iso-
tivity testing. lates and therefore require change in their antibi-
Automated culture systems used in the Unitedtic regimen and complete sensitivity studies, per-
States and Europe are simply too expensive ftiaps with Alamar Blue. This is possible because
most developing countries. To try to develop efwhen isolates resistant to Rifampicin are generally
fective, appropriate alternatives, investigators also resistant to Isoniazid and other drugs, so re-
IVIC are working together in a Latin American sistance to Rifampicin serves as a marker for multi-
network of TB labs called RELACTB that wasdrug resistance. The investigators in IVIC are work-
founded in a meeting at IVIC in 1995. This neting with Dr Jacobs to adapt the phage system for
work includes basic research and clinical labs fromase with cultures taken directly from sputum, to
most of the countries in the region, including Braebtain results within two weeks using nothing more
zil. One new technique that RELACTB has beetthan a polaroid camera in a box.
evaluating in multicenter trials uses dyes such as However, to achieve substantial control over
MTT or Alamar Blue that change color in the presTB world-wide will require, first and foremost, in-
ence of actively growing cells. Now, instead ofcreased political and financial resources to improve
having to use multiple culture tubes to test for rehealth care delivery systems, but a TB vaccine that
sistance to different concentrations of each of eiglig much more effective than BCG would also help.
or nine primary and second line anti-tuberculosi®©ver the past five years many of the known TB
drugs, all the testing can be done on one 96 wealhtigens have been tried as vaccines using a vari-
plate, and the results can be read by eye or with aty of strategies, but none has proved better than
ELISA reader within 10-14 days. This, or a modithe inadequate BCG. These failures have led to the
fication of this technique, could represent a sigeonclusion that perhaps a more fruitful approach
nificant advance, and costs less than 10$ in revill be to first try to better understand the basic
agents, but it requires a fair amount of labor andlsiology of M. tuberculosisand why it is an effec-
liquid culture of theMycobacteriuntuberculosis tive pathogen, and then use this knowledge to de-
isolated from the sputum. In other words, it is tosign an effective vaccine.
expensive and complicated to be used on speci- One key to the survival ®f. tuberculosisn the
mens from all patients who might possibly havenacrophage is its ability to resist the reactive oxy-
resistant bacteria. One solution would be to hawgen species produced by the macrophage. One im-
an extremely cheap and simple system to scregortant effect of oxidation is disruption of protein
for drug resistance, and then just test the positivésnction due to the formation of disulfide bonds.
with the Alamar Blue or other system for a fullThioredoxin and thioredoxin reductase constitute
sensitivity profile to guide treatment. In thinkingkey system for keeping the sulfur groups of Cys-
about such a test, one has to think of what can b&ine amino acids reduced and their proteins func-
done reliably in provincial or regional labs, with ational. Thioredoxins are present in most organisms
minimum of technical difficulty. This means thatfrom humans to bacteria. In bacteria, there is a de-
PCR, Beacon Probes and exacting hybridizationgloping body of research on how thioredoxin and
that can detect single base changes, techniques thssociated proteins function, but little is know about
are celebrated in the developed world, likely ddnow they are regulated. A PhD student at IVIC re-
not enter the realm of the possible for provinciatently completed her thesis studying Hdwtuber-
mycobacteriology labs. A promising techniqueculosisresponds to oxidative stress and has identi-
developed by Dr Bill Jacobs in New York is beingfied a transcription factor that regulates the expres-
adapted by researchers at IVIC. A luciferase gerston of the thioredoxin system in this bacteria. To
was cloned into a mycobacteriophage, a virus thawoid using the viruler¥l. tuberculosisn the lab,
infects M. tuberculosis A clinical isolate is she worked with BCG, the avirulent vaccine strain,
innoculated into liquid media bacterial culture inand other non-pathogenic mycobacteria. The tran-
the presence of antibiotics, allowed to grow for 7scription factor, SigM, is one of several sigma fac-
10 days, and then infected with the luciferase corers in theM. tuberculosiggenome. Sigma factors
taining phage. The substrate luciferin is then addedpmbine with the core RNA polymerase to give it
and if the isolate is resistant to the drug, it makgzromoter specificity, and many of these induce a
enough ATP to support the luciferase reaction angrotective bacterial response to environmental
light is produced. Light equals resistance. Thistimuli. In other words, in the presence of some en-
could be done in ELISA plates in a format verwironmental stress, different sigma factors become
similar to the Alamar Blue test, but would requireactive, bind to the core RNA polymerase, and tran-
a sophisticated luminometer to read the results. Tlseribe genes involved in minimizing damage to the
work at IVIC is to adapt this system to a simpleébacteria. There are two general ways to regulate such
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a response, increase its expression, or increaseLE$SHMANIASIS

activity. LacZ gene fusions were used to measure \/gccinefollows a summary of studies done by

the expression of sigma factor, SigM under differgp O’Daly and his team reported ®ac Med
ent stress conditions. It was found to increase Witaracas(1995103: 133-179).

high temperature and also in stationary phase, when . L .
the bacteria has exhausted its nutrient source and !N the “Valle Arriba” neighborhood located in
stops replicating. It has been shown in other bacti1€ outskirts of the town of Guatire, Miranda State,
ria that both, high temperature and stationary phagéone hour by road east from Caracas, with a mor-
are accompanied by oxidative stress and formatidtidity of 24.76 per thousand, we have applied an
of disulfide bonds. Curiously, the expression ofmastigote vaccine against leishmaniasis in 3,191
SigM is not increased in oxidative stress, such dople with a follow up period of three years. We
when the bacteria is exposed to hydrogen peroxid@ve aulso appln_ad“ the vaccine in the adjacent rural
or sources of superoxide radicals. However, wherZ@n€_“El Ingenio™ hyperendemic for leishmania-
mutant strain was constructed to lack Sigma Fact§fS With a morbidity of 162.04 per thousand.
M, it was found to survive like WT bacteria at high _ 1h€ vaccine contains 8-10 proteins from four
temperature and in stationary phase, but was unaﬂ)q?éshmanla species after treatment of amastigotes
to survive oxygen stress. But now what could b&ith TLCK'and NP40. = _
the genes normally regulated by SigM that are not Before the.vaccme application in Valle Ar_rlba,
induced in the sigM mutant? It turns out that whild0th the vaccinated and the control unvaccinated
thioredoxin activity normally increases in oxidativedoup showed a 24% positivity in the intradermal
stress, in the SigM mutant, thioredoxin activity doe&gaction (IDR) with the antigen of the vaccine. One
notincrease above baseline in oxidative stress. Thionth after three doses of the vaccine 95.67 of the
SigM does not regulate baseline thioredoxin expre¥accinees previously IDR negative showed con-
sion, but is responsible for its induction in oxidative/€Sion to a positive IDR. The IDR in both the pre-
stress as an important defense mechanism. But h¥@ccinated IDR-negative and IDR-positive
can this occur if the expression of SigM does ndfaccinees has increased every year for three con-
increase in oxidative stress? One possibility is th&€cutive years up to 20 mitrameter without new
SigM is regulated by an anti-sigma factor whos€oses of the vaccine. ,
gene lies just downstream of SigM in the chromo-__The follow up for three years in house by house
some. Using a lacZ fusion to the SigM promoteVISit reveals a higher rate of infection in the non-
integrated into the chromosome of BCG, the S»[u.\zaccmated than in the vaccinated group, both Ilylng
dent transformed the strain with plasmids contairi? the same house and exposed to the same infec-
ing either the vector alone, SigM alone, or SigMion factors. The morbidity rate was 7.94 per thou-
plus the downstream gene. The multicopy plasmiféla”d in the vaccinated group, while it reached 56.17
with SigM increased expression, so SigM exhibit4 the cqntrol—unvaccmated group, an.|nC|d(.ance 7.07
positive autoregulation. However, the presence &fmes bigger after three year of the f'!eld trial.
the adjacent open reading frame diminished the ef- In the community of “La Planta”, a hyperen-
fect of the SigM, suggesting that it is a negative regiemic for leishmaniasis, 41.8% of the population
lator. Likely it functions like anti-sigma factors Showed a positive IDR before vaccination. The
found adjacent to other sigma factors, it binds tgiS€ase increase during 1991-1994 when 82 cases
and inactivates the sigma factor, until some envRf leishmaniasis were reported while in the previ-
ronmental condition, such as oxidative stress, som@Us years were diagnosed only 1-2 cases per year.
how changes its conformation so that it no longdf! total, from 1972 to 1994, 122 cases have been
binds to SigM. The sigma factor is then free to bindiagnosed in this community. The highest morbid-
to the RNA polymerase and transcribe the genesity (205.23) per thousand was found in the age 0-5
regulates. years old, which points out to intradomiciliary
While the response to stresdMntuberculosis fransmission of the disease. The pre—vaccmated
is complex and involves several sigma factors witHPR negative group showed 95-100% conversion
overlapping responsibilities, SigM appears to plaj® IDR positive with a progressive increase of the
a crucial role in the response to oxidative stres&esponse of the IDR after each doses of the vac-
So, SigM may be critical fdvl. tuberculosis/iru- ~ Cin€. In La Planta the negative pre-vaccinated IDR
lence, which is the ability to survive and multiplyP€ople showed 15.3% of leishmaniasis in the vac-
within the inhospitable macrophage. This worl€inated group and 58.8% in the control-unvacci-
should lead to a better understanding of the natufgted group, a significant difference. The odds ra-
of this virulence, and perhaps to a successful valio in non vaccinated was 3.6 and in vaccinated

cine strategy, or the development of new and novBt274, a value less than 1 which speaks about the
therapeutic agents. efficiency of the vaccine.
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No difference was observed nor in the ELISAVirus. Similar studies are also going on for the di-
or in the immunoblotting pattern of sera before andgnosis of Hanta virus.
after vaccination which points out that the immuy h
nological reaction after the vaccine is not humoraﬁ:
but mainly dependent on cellular immunity.

agas disease

J Urbina is leading a team working on the de-

velopment of therapeutic drugs for this disease.
By 1999, a total of 10,000 people have beeﬁ‘riazol compounds, by inhibiting the synthesis of

vaccinated and a follow up is almost complete. ergosterol inTrypanosoma cruzhave shown a

O'Daly has found that in the endemic region - anti_proiiferative activity for the parasite as
of Ve;lle Arnbaothg vaccine confers a protection of, o oq for pathogenic fungi. The investigation is
85.9% and 71% in the endemic region La Plant?7\'/ell advanced, is receiving strong support not only

Epidemiological follow up in these regions, inth
period 1995-1998, have shown new cases of Ieiseﬁ-Om IVIC but also from the WHO and recently

maniasis only to occur in the non-vaccinated group the Howard Hughes Medical Institute. Pre-
y ; 0 9rOURy;vical studies are complete and field studies are

Oddly enough, O’Daly has found that his leish- lanned to begin soon

mania vaccine seems to be an excellent therapy Z Layrisse is studying the possible association

for psoriasis. By the end of 1999, 2,650 patient ; : ; o
had been treated showing a 60-70% clinical regggvéeaeﬁdcgg':g Ji‘::{(zduupe to chronic Chagas dis

missions of the lesions. o oo
Another investigation on leishmaniasis at IVICParacoccidioides braziliensis . .

is carried out by M Lampo. She is trying to identify ~ G Sanblas is studying the biochemical basis for

wild animals species from which feedstzomyia the dimorphism in this pathogenic fungus. In col-

longipalpis the main vector of visceral Ieishmania-!aboratlon Wlth a mult|d|§C|pI|nary team an effort

sis, a very severe form of leishmaniasis in Americds going to rationally design new antifungal com-

OTHER RESEARCH PROJECTS RELATED To  Pounds.

TROPICAL MEDICINE THAT ARE CARRIED OUT Scorpionism

ATIVIC G D’'Suze and C Sevcik are studying the

Rotavirus and diarrhea toxinology of venom’s from Venezuelan scor-
F Michelangeli, F Liprandi and others study thepions.

mechanism of penetration of the virus in the Cel\'/enom from a caterpillar

?ﬂg tgrec)LOF)lea?;')n\tl\rg?g lﬂﬁrtﬁ?gé?etchj;rlrg::y(igecﬁ- CL Pifiango and her team have studied for many
ology of rotavirus causing diarrhea in man an%ears now, th_e severe he_morraglc .dlsorder caused
domestic animals y contact Wlth' a cqterplllaLonomla achelous,
' originally described in Venezuela but also found

Hepatitis C Virus in Brazil and some others South American coun-

F Pujol and others are evaluating the use dfies. The hemorragic syndrome is now biochemi-
synthetic peptides corresponding to molecules aflly well characterized and a rational treatment
the viral capside in the diagnosis of Hepatitis Gas been worked out.



