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PLAN OF INVESTIGATION

June, 1984, K. KITA

1. TImmmological properties of T, cruzi

A. Establishment of the method deteéting the antigen specific for T. cruzi

1. .Enzyme-linked immunosorbent assay (ELISA)

2. Micro-Ouchterlony (in the presence or absence of detergent)
3. Western blotting method '
4

. Complement fixation test

B. Identification and isolation of the antigens
1. Purification of cytoplasmic membrane of T. cruzi
2. Solubilization of surface antigen by detergent from the eytoplasmic
membrane of T. cruzi
3." Purification of the antigen

4. Chracterization of purified antigen

Further investigation: Difference between strains
Difference between growth phase or cell

Preparation of antiserum using animal (rabbit)

11, Energy Methabolisms of T. cruzi

A. "Preparation of mitochondria
Fractionation and characterization of mitochondria
(Enzyme éctivity such as SDH, NADH-DH, suc or NADH~CoQ oxidoreductase,

dytothfome C oxidase or TCA members.)

B. Studies on enzymes specific for T, cruzi
1. - Isolation and characterization of fumarate reductase (sucecinate
reductase) from_mitochondria
(Subunit structure, molecular weight, enzyme activity and effects

‘of inhibitors on it, homology between beef heart mitochondria ete.)
2.';identification_of the cytochrome o.

' By using the anti cytochrome o from E. coli
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TIT. Moleeular hiology

1. Preparation.

2. Prepavation
3. Restriction

4. Preparation

of T. cruzi

of nuclear DNA

‘of mitochondrial DNA and kinetoplast DNA

map of mltochondllal DRA

of m~RNA from varlous proteins and sugar protelns

(ex, antigens, fumarate reductase, cytochrome .0 etc,)

IV, Lecture

1. How to aperate the machines (Ultracentrifugation, Oxygen electrode

etc.)

2. The principles of methods or assay system for biochemical research

3. Advanced reports about biology and biochemistry of T. cruzi
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1. %*%Fﬂﬁ%ém%}}?ﬁﬁ‘ FREMIME 19839~ 19858 (19839)

PLAN OF INVESTIGATION
Laboratory Work

This plan of investigation of this séction 1nd1cate5 an outline of research
work durlng the period from Scptember 1983 to August 1985 (approx1mately 2
yea;s); For the nature:of research work to be performed, the complete results
which can bear value of publication in an international journal will not be
necesaari1y=0btained; of course, suph a publication of our results.is a goal of
t-hisirives"tigat-ibn.' Through this course of the training, however, a counterpart
may obtain the capability of persisting the immunological and biochemical
reséarch7wdrk-in'thé field of parasitology. As a result the counte1part ‘might
become an 1ndependent investigator who could conduct hls/her own prOJect and
could train his/her younger generatlon for further and future developmenﬁ of

investigation of tropical infectious diseases in this institution.

I. Chagas' Disease {and Leishmaniasis)
g

A. Cultivation of Trypanosoma cruzi (T. eruzi)

1. quu1d cultule in the LIT med1um
'mass culture, no contamination with cellular components,

to be used for the preparation of antigens for immunodiagnosis.

2. Stock culture in the NNN biphasic medium.

B. Immuﬁoiogical methods for the diagnosis of Chagas' disease

{and leishmaniasis) using T.cruzi as antigens.

1. "IFAT (indirect fiuoreseent.antifody test)
2. CIEP.(couﬁtérimmunoeiectrophoresis)
3. Micfo?OUChterlony.(micro double diffusion)

A.IIELiSA.(enzymeQIinked immunosorbent assay)

For the tralnlng of these methods, gsera from patlents w1th Chagas disease
(p051t1ve control sera) and from normal individuals are necessary, Antigens

of the washed T, cruzi (epimastigote form), homogenate and extract are also

requlred

.._35..



7.

c. Pfepératioﬁ and purification of antigens from EQEEBEE
1. Mass culture of T.cru7] in the liquid medium LIT,
2, blaot1onat1on of the extract to be obtained from the homogeﬂate
(Ex. by ammqnlum sulfate fractionation) _ _
3. Purification of T.cruzi antigens (Ex. by gel chromatography, ion
exchange chromatograbhy, affinity chromatography, HPLC and other

methods) ,

0. TFurther inveétigation *
1. Differenciation of Chagas} disease and other parasitic diseases
(especially leishmaniasis) =---- elimination of the cross-
. . reactions. _ _
2. Exaﬁination of the'éorrelations of types and period specific for
Chagas' disease (and IEIShmanlaSlS) with the fractlonated or.

purified antigens from T, cruzi.

Schistosomiasis mansoni

Depending upon the results of field work where the species of Biomphalaria,

the potent intermediate hosts for Schistosoma mansoni, and/or patients

with schistosomiasis mansoni will be found, the laboratory work may also be

attempted as folleows.

A. Rearing Biophalaria

1. A specieg of Biomphalaria that possesses a high susceptibility to

miracidia of Schistosoma mansoni (S. mansoni) -~ Ex.B.glabrata,

2. A species of Biomphalaria that possesses a low susceptibility to

miracidia of S.mansoni. Ex. B.peregrina.

To carry out this 1nvest1gat10n, the establishment of the standard method

of identification of the Biomphalaria species is an essenL1a1 requlrement
Theréfore, a spec1allst who can 1dent1fy those species will be necessitated
and we could co- operate with hlm for the 1dent1f1cat10n of . the snalls. For
this and other research works, B glabrata - and other spec1e8 of - Blompﬁalarla

whose 1dent1t1es are apparent should be malntalned in our laboratory._ Ta

obtain B. glabrata, for example, we may be able to ask 1t £o a br32111an

researcherl
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B. Further investigation *

1. Experimental infection of S. mansoni miracidia to Biomphalaria
2.  Fxperimental infection of S.mansoni cercaria to mice.

3. Harvesting the adult S.mansoni from the infected mice.
4

. Preparatlon, fractionation, and immunological analysis of antigens

from S.mansoni.

5. Investigation of various methods of immunodiagnosis for schistoso-

miasis mansoni in man and in experimental animals,

Field Work

The field works for schistosomiasis mansoni and Chagas' disease (leishmaniasis)
will be mainly conducted by the Director of LACIMET, with cooperation of
Laboratorio de Investigacion and the M,$.P, y B.S. The team of the experts will

also cooperate,

T. Schistosomiasis mansoni
A. Investigation of the distribution of Biomphalaria

1. Species

2. Distribution.

B. Detection of S.mansoni cercaria from the cqllected'Biomphalaria and

determination of the rate of infection in the snails.
€. Survey of human infection with S. mansoni

D. Further investigation *

1. Control of Biomphaiaria

2. Control of the patients with schistosomiasis mansoni

Ex. Chemotherapy

II. Chagas' Disease (and Leishmaniasis)

A. Investigation of the distribution of Triatoma

1. Species

2. Distribution
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3. Detection of the infection with T,cruzi in Triatoma

B, Survey of human inféction with T,cruzi

1. DYatiecnts

2. Eovironment

C. Turther investigation *

1. Control of Triatoma

2, Control of patients with Chagas' disease

APurther investitaion — Deseribed in each section will be in or suf of the

scope of this project; this depends on the progress of the investigation.
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2. Dr.Nunez ® Chagas mHIRHE — m%WE — (198310)

PLAN OF INVESTIGATION OF CHACGAS' DISEASE |

Translated by T.AOKI from "PLAN DE TRABAJO DE INVESTIGATION SOBRE ENFERMEDAD
DE CHAGAS'" described by Dr. Nuifles.

Eirst Step Field Work:

A}  This work must be done in coordination ﬁith the Department of Control of

Chagas Disease, the Mlnlstry of Public Health and Social Welfare.

1. Determlnatlon of the 1eg10n to be ‘studied,

2. Coordination of the research works with the "Céntfos de Salud“ in the
region determined, . |

3, Establishment and limitation of thé area of acfion.

b, Establlshment of the flelds of action for the Department oI Chagas
_Dlsease and for the LACIMET for the 1nvest1gat10n and/for coordlnatlon of

the works and its performance together.
Second Step

1. Determination (selection) of the types and numbers of resources to be
utilized, i.e., human resources, materials or others.

2. Trahspdrtation'system (such as Land Cruiser?) and other aids.

3. Communication of the activities, its objective'énd'raﬁge‘Of research, with
the adthofities of citizens, army and police in the corresponding area,
asking them collaboration.

4, _VlSltlng the area in consideration for obtaining a general panorama of the
region, 1.e.,_env1ronment, ecology, housing system and regsidents.

5. Counting-the number of houses. .- _

6. .Collection of the information about the presenée of Triatoma (vinchucas),

the potent intermediate host for Chagas' disease.
Third Step

Performance of the project of investigation.

1. Fpidemiological study of the region by an epidemiologist of the LACIMET
an&/or of the Miﬁistry'of Public Health and Social Welfare,
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- ] . . . y . [} ‘q'.
~ environment, ccology, type of house and peri-housing characteristics

~ domestic animals and wild animals.

Survey and capture of vincbucas.

~ periphery of the house.

© = in the wild conditions,

Each vinchuca must be placed in a different vessel (container) where a note

of the exact point of capture of the vinchuca is indicated.
Collectlon of the blood from the residents for performing t
of the thick blood droplet and/or indirect fluorescent antibody test
(IFAT).

Description of the relationship.

he observation

a) Permanent presence of vinchucas in the house - and collection of the

blood. | |
b) Presence or absence of vinchucas in the house - and colle@tion of the
‘blood. |
Descrlptlon of the personal data from the 1nd1v1duals examlned for the
study, i.e., age, sex, status of citizen (married or Slngle), profession

and other data will be recorded in a form.

Fourth Step

a)

b)

Laborétory Work

1. Dissection of the vinchuca and the observation of the grade of infection-
culture and classification for the observation of the degree of infection

2. Analysis of the materials taken. Classification of the results,

Work in the Department of Chagas' Disease

Classification of the results obtained according to the items established
previously in the form based on the epidemiological data collected from the

region,

Fifth Step

Phase 1

1. Analysis of the laboratory data.

2.  Analysis of the epidemiological data,
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Phase 2

1. Eééluatibﬁ_of the data obtained,

2. Gfaphic demonstration of the items of intorest.
3. Conclusion

4, Recommendation

5. Publication.

Notes

1) Parallel to this work, there may be some developing works of the
investigation of Chagas' disease, primarily for the prevalence of the
samples that are sent from the "Centros de Saiud" or the Regidn

Sanitaria" and are examined in the Laboratorio de Investigation.

2) This work will be coordinated and developed together with the "Regidn
Sanitaria".

3) For the accomplisﬁmént of this activity, a specialized truck with
cooling and freezing units for sample tranépdrtatioh, which belongs to
the LACIEET, will be cﬁllecting the materials according to a schedule
established,

4) A special protocol will be prepared to be fulfilled in the "Centros de
Salud”, and sent back to the LACIMET, acompanying the sample of each

patient,

5} The correlation of the clinical data and the results obtained by the
clinical analysis will be analyzed by a committee of the investigation

of the LACIMET.

6) The resulis of these analyses such as the evaluation and correlation will

be elevated by the committee.

Project of Investigation to be studied for the Possibility of Application of

the Section of "Veterinaria'

1. Determination of Chagas'disease in the domestic and peri-domestic
animals.
2. For this work, all the necessary elements such as resources and their

| applicabilities will be considered.

Central Objective of the Investigation of Chagas' Disease
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The relationship of the presence of Triatoma (vinchuca) in the house

degrec of infestation (infeetion) =———-—— obgervation of the bload droplet or

domestic and peridomestic animals

IFAT in the family of the house m————

their extent of infestation.
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5. PETICIONS POR LA MISION JAPONESA (RERSHORE)

PETICIONES POR LA MISTON JAPONESA

Para el Laboratorio Clinico

1. Propaganda de la lista de andlisis que se realiza en el Laboratorio Central

a los Médicos y a cada Institucidn del Pais.
- Para que aumente los pedidos, especialmente.de los tipos de analisis
introducido recientemente, es necesario informar a los Médicos y a los

Centros de Salud de cada vegion.

2, Explotacidn y vias para la adquisicidon de elementos y reactivos del
laboratorio,
~ Para que el Laboratorio Central pueda conservar el nivel actual, luego

de culminar la cooperacidn del Japdn, debe explotar vias y disponer los

presupuestos para suministrar reactives por si mismo.

3. Intensificacidn de la transferencia t&cnica de los contrapartes y Ex-becarios

para los otros técuicos,

— Elevar el rendimiento de la transferencia téenica atravéz de la distribusion
de los mismos dentro del LACIMET luego del retorno al Paraguay, presenta-

cidn del Informe de retorno, etc.

4, Control de calidad

- Realizar el control de calidad dentro y entre las instituciones con el
objeto de elevar la calidad de los andlisis. Y bisandose a la evaluacidn,

mejorar los m&todos de Analisis.

5. Instalacidn del departamento de transfusioén de sangre.

- Para evitar los accidentes de transfusidn de sangre, introducir la prueba

eruzada y reforzar las pruebas de grupos sanguineos.

6. Jefe del laboratorio con horario completo,

~ Quisieramos que desighen una persona responsable que tenga capacidad de
orientar técnicamente, que pueda supervisar todas las secciones, y con

tiempo completo para realizar labores en el LACIMET,
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7. Pedido de aclaracidn de la postura del Misnisterio de Salud Piblica y

Bienestar Social (MSPBS) para el Departamento de Investigacidn.

= Planificar la mejora en el rendimiento de la Investigaclén sefialanda
especificamente qué se esperd del Dpto., de Tnvestigacidn, y qué planes

tiene para el futuro.

8. Interrelaciones con otras instituciones del pafs.

= Para elevar el nivel de la investigacién y la capacidad de los miembros,
es necesario los intercambios de informaciones y realizar las investigaciones

en conjunto con ofras instituciones.

9. Incrementacidn de investigadores con horario completo.

—~ Para continuar la investigacidn y elevar la obtencidn de los resultados,
es indispensable disponer mayor nfimero de investigadores capases con

horario completo.

(Suplementd)

Agilizar el retiro de los equipos de donacién.

Asuncién, 20 de Agosto de 1984.

P I T BN T R R A N )

Prof. Nozomu Kosakai
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