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~ Statement of Objectives

[P

-, To brief USAID/Dar es Salaam regarding the objectives, travel
" plans, outcomes and possible follow-up after the assignment,

S . 2. To evaluate the status of facilities and to review current research
c and priorities of the National Institute for Medical Research.

3. To work with Dr. Kilama (Director General of the NIMR) and his
#-  staff to prepare a list of research priorities and needs for
technology transfer and training.

4, To prepare a draft implementation plah for future VBC/JHU
assistance to the NIMR.
S. To debrief USAID and VBC.
: (i ,, 6.  Tosubmita trip report. 0
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The National Institute for Medical Research

The National Institute for Medical Research: (NIMR) is a parastatal
organization that controls, coordinates and promotes medical research in
Tanzania. The NIMR staff consists of 28 investigators, 18 technical personnel
and 10 high-level administrative personnel. The Institute was established by
an Act of Parliament in 1979 and was empowered to control and manage all
former East African Medical Research Council institutions in Tanzania,

Modern medical research in Tanzania was initiated by the Germans at
the end of the 19th century. The British succeeded the Germans after World
War I and continued to control research activities in Tanzania into the 1970s.

Institution-based medical research was initiated in the 1940s, when the
East African Medical Survey was launched at Malya and the Filariasis
Research Unit was formed in Mwanza. These two entities were merged in
1954 to form the East African Institute for Medical Research, The Malarial
Unit that was established in 1949 in Muheza was moved to Amani in 1953
and later became known as the East African Institute of Malaria and Vector-
Borne Diseases. The Onchocerciasis Control Project and the Helminthiasis
Research Unit were started in the early 1970s in Tukuyu and Tanga,
respectively. Both of these units are now part of the NIMR.
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The organization of the NIMR is outlined below:

Council

Director General
(Dr. Kilama)

Directorate of Reséarch Directorate of Finance
and Training and Administration

L

Research and  Library - Finance Personnel and
Lab Division Division Administration

Research Centers and Stations

The NIMR governing policies and general reséarchr agendi are formulated

“by the NIMR Council, which is composed of members appointed by the

~ Minister for Health and Social Welfare. Council members are selected from

specified institutions relevant to health research. The Council Chairman and
the Director General are appointed by the President of the United Republic
of Tanzania. The Council meets four times per year. Research projects that
fall outside the areas approved by the Council must be approved by the
Council before studies can be initiated. The present research program for the
NIMR, covering the years 1986-1991, is included in the annex.

NIMR headquarters is located in Dar es Salaam and acts as a link between -
the various centers and stations, the Ministry of Health and Social Welfare,
the NIMR Council and.the scientific community. NIMR headquarters
develops long-range plans and strategies, sets standards and controls finances,
staff recruitment and development of the research centers and stations.

The following is a list of the different research centers and stations of the
NIMR and a brief outline of the areas of research that are ongoing or
planned for each unit:
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: Anu\ni:Medical Research Center .
S.G.M. Irare, MD, M Sc, Ph.D., Director

The center is very active in malarial research and has the facrlmes to
do research on onchocerciasis, Bancroftian filariasis and plague. The
facilities at Amani include laboratories, an insectary, a library and a rest
house. X :

Information on Personnel and Facilities can be found on pages 6-9.

Ubwari Field Station

The station’ is located about 35 kilometers from the Amani Center
(which operates the Ubwari Field Station) on the outskirts of Muheza
town. Research here focuses on the mosquito vectors of malaria and
Bancroftian filariasis. Facilities include laboratories and an insectary.

Tanga Field Station

L]

The Tanga Field Station, which is also controlled by the Amani
Center, is located along the coast in Tanga within Bombo Hospital. This
station undertakes research on the vectors of Bancroftian filariasis.

* Mwanza Medical Research Center
J.B. Rugemahla M.D,, Ph.D,,.D.P.H, Director

The center undertakes research on schistosomiasis, diarrheal drseases,
intestinal helminths, STDs and AIDS. :

Tabora Medical Research Station

The station coordinates research on trypanosomiasis throughout
Tanzania.

Tukuyu Medical Research Station

Located in southwest Tanzania, the station carries out research on
vectors of onchocerciasis.

Muhimbili Medical Research Station

}This station focuses its efforts on tuberculosis.
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; P;rsohnol'and Facilities at the Amani Medical Research Center

The Amani Medical Research Center is a well-staffed facility that is
carrying out a number of research projects, most of which concentrate on
malarial control. The NIMR is in the process of implementing a program to
bring the staffs of the other centers and stations to full capacity. The

following is an outlme of the scientific and technical staff of the Amani @

Center.

" Department of Malaria

-a) Scientific Staff:

$.G.M. Irare, M.D., Ph.D, M.Sc.
Training: Medical Parasitology
Interest: Malaria chemotherapy

T.K. Mutabingwe, M.D., M.Sc.
Training: Clinical Tropical Medicine
Interest: Malaria epidemiology

‘A.EV. Kilimali, Ph.D., M.Sc.
Training: Biochemistry 5
Interest: Biochemistry of malaria parasites

Miss M.M. Lemnge, B.Sc.
Training: Biochemistry
Interest: Malaria cultures

. Mr. A[EP. Mnzava, B.Sc.
Training: Medical Entomology
(In training at Swiss Tropical Institute at Basel and the London School
of Tropical Medicine and Hygiene)
Interest: Cytotaxonomy of sibling species of the Anopheles gambiae complex

Mr. K.J. Njumwa, M.Sc., B.Sc.
Training: Medical Entomology
Interest: Vector ecology - population dynamics

Miss E.O. Lyimo, M.Sc. B.Sc.
Training: Medical Entomology -
Interest Insect control - chemical

b

Mr. J. N. Ijumba, B.Sc., M.Sc.
Training: Medical Entomology { ,
Interest: Vector ecology - biological control population bxology

i
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Mr. S.M. Magesa, M.Sc., B.Sc.
Training: Medical Entomology

Interest: Not.yet determined
| Technical Staff:

Mr. J. I K. Mhina
Mr. Msuya
Mr. Mrema

. Mr. Malecela - .
‘Mr. Rwegoshora
Mr. P. Maggie
Mr. Malima

FaéilitieS' ’

o Facnlmes for culturmg asexual forms of P. _a]guzm, stenle hood, gas.,s
o Liquid scintillation analyzer with a computer Unit
o Bench-top centrlfuges

Départment of Biochemistry
a) Scientific Staff:

Mr..G.L. Mwaiko, B. Sc
Training: Blochexmstry

(In training at University of Dar es Salaam)
Interest: Seroepidemiology of onchocerciasis

"

Mr. M.N. Kitundu, M.Sc.
Training: Biochemistry
Interest: Biochemistry of malaria parasites - drug biochemistry

Technical Staff:

Mr. R.S. Mtoi
Mr. Mashaka

Facilities:

HPTLC for malaria drugs detecnon
Slab gel electrophoresis
Chromatography

Freeze drier

Nitrogen facilities for cryo-preservation




Depinment of Immunology

a) Scientific Staff:

!)I'Vlr. YG Matola, M.Sc.

Training: Parasite Immunology

Interest: Malaria Immunology -

b) Technical Staff:

Mr. AR. Mkufya

<) Fa‘cilities: Voo .

i

st

o Gamma counter for IRMA detectlon of sporozontes

- o ELISA reader

o Ultra—low freezer, -80 ©

Department of Helminthology

a) - Scientific Staff: _.

Miss M.N. Malecela, B.Sc. -
Training: Parasitology

" Interest: Bancroftlan filariasis ‘and onchocercnasls, '

Mr. A.L.S. Muro, M.Sc.
Training: Medical Entomology

(In training at London School of Hyglene and Tropical Medlcme)
Interest: Sibling species of the Simulium nggvgl complex .

Miss. B. Maaega M. Sc., ‘B.Sc.
Training: Medical Entomology;
(In training at Cornell University)
Interest: Slblmg species of the Simulium damnosum complex and dynamics

of transmission of onchocerciasis; !

'b) Technical Staff:

R

Mr. Machga

¢) Facilities:

o Compoun d microscopes
o Dissecting microscopes

o Facilities for mass rearing of black flies
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Common Facilities at the Amani Center:
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lerary, (Mr. MK. Frank; Mr. J. Gwau)

Computer and programs for word processing and biostatistics (Mr. F. Salum)

Resthouse - six rooms to accommodate 12 people

Animal facilities

“Insectaries

Dark room - Photography

Microscopes and dissecting scopes in each department

\
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. Ongolng Collaboratlve Activltlas with institutions
- and Agencles from Other Natlons

In his presentation at the Fourth Annual Scientific Conferencﬂ on Malaria
Control organized by the Tanzania Public Health Association and held in
Dar es Salaam from 9 to 12 September, 1975, Dr. W.L. Kilama characterized
malana as a critical area for health .care efforts in Tanzania. The
‘recommendations from this conference called for recognition of and research
on the complex nature of the vector control measures, chemotherapy
programs and chemoprophylaxls efforts that will be necessary to control

“malaria in Tanzania. :

Based on these recommendations, the National Institute for Medical,
Research (NIMR) was established in 1979. Under the directorship of -
Professor W.L. Kilama, the Institute’s mandate was to organize, coordinate, .
manage, monitor and direct research and control programs for malaria and

' other vector-borne diseases in Tanzania. It was clear that in order to
implement the NIMR program, Tanzania would need to train specialists in
vector’ biology and control, clinical parasitology, basic parasitclogy, parasite
immunology, epidemiology and biostatistics. To implement such an ambitious
research and training program, help was solicited from the World Health

¢ Organization and other European and North American agencies and
governments. The NIMR program is well under way today. Some specxahsts

- have already been trained in the above flelds and others are receiving the
approprlate training.

The countries and organizations currently involved in collaborative research
with Tanzanian scientists and the general areas of research are outlmed.
* below:

1. World Health Organization - especially the TDR special program,
from which Tanzania leaders received not only grants for institutional
strengthening but also direction in proposed disease control activities;

Great Britain - collaborative activities in vector control studies, which
include mechanical/chemical personal protection by using pyrethrum-
1mpregnated bed nets and chemical control by spraying human
dwellings in order to reduce prevalence, incidence and intensity of
‘malaria mfectlon

A

Switzerland - acqmring baseline data on transmission of malaria in a
rural area of Ifakara, which can be used in a future malaria vaccine
evaluation; (l

N
N




Holland - collaborative work with Switzerland in Ifakara on malaria
transmxssxon blockmg vaccine;

, ltaly “assistance in evaluation of malaria control project using ELISA
and IRMA and other immunological techniques;

[A)
L

. Japan - source reduction and chemical control of malaria and filariasis
vectors in the coastal region at Tanga and Dar es Salaam by sprayxng
with femthrothlon'

"lmited States of America - USAID, chemical control of malaria
vectors in Zanzibar.
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A. Malarla

- Zanzibar. -The fourth species, |
transmission of malaria during the d dry season because of its breeding in

A

V] gEvaluatlon of NIMR Programs for the Control
of Vector—Bome Diseases in Tanzania -

1. ' Malaria - The Problem’
' 1!

i A\

Malaria is one of the primary causes of morbldny and mortahty in’

Tanzania. Malaria is'hyperendemic and holoendemic in more than three-
fourths of the Republic. Very few areas are completely free of malaria

_transmission. This disease places lhmtatnons on the rate of socio-economic

development of Tanzasma

Of the three human malaria paras:tes found in Tanzama (B]as_gd_mm
falciparum, P. rn_a]_ag_ag and P. gvale), P. _a]_gnam_ m is the most dangerous

and detrimentil to human populatlons

2

Four mosquito species, the pr1nc1pal vectors of malaria in Tanzania,
have a regronal distribution, From the Anopheles gambiae complex, three
specles are 1mportant vectors: (1) Anopheles gambiae s.str. is a partlcularly
important vector that occurs in the inland areas where the humidity is high;
(2) An. a_ablgns__ s is found in arid and semi-arid areas and (3) An.;merus,
which occurs in the coastal zone of Tanzama ‘and oh the island of

M plays a larger role in

permanent swamps m the country.
2. Ongoing Research at the Natlonal Institute for Medical Research.

a) Monitoring the scasitivity of Plasmodium falciparum to various
antimalarial drugs in the country.

P. falciparum shows a considerable resistance to chloroquine and
other antimalarial drugs, such as amodiaquin, Fansidar, quinine and
mefloquine; however, the most alarming is the resistance of P.
falciparum to chloroquine According to Irare (1985), resistance to
chloroquine tested in vivo was as high as 41 percent and in vitro tests
show resistance to be as high as 56 percent in some areas of Tanzania
(Table 1). The monitoring of drug resistance of P. falciparum includes
detection, measuring and mapping of resistance in eight zones of
Tanzania: Mwanza, Moshi, Mbeya, Dodoma, Newala, Amani, Dar es
Salaam and Ifakara. Both in vivo and in vitro tests are done at two
year intervals. The in vivo test is a 7-day test involving schoolchildren.
The in vitro test is a 24-hour test and it is done on cultures of infected
blood in which growth of trophozoites is observed in the presence of
different concentrations of antimalarials. :

0o

10
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Table 1. Dlstrlbutlon of Chloroquine and Fansidar - /I
Resistance in Tanzanian Schoolchildren v
. oL )
Region Locality/ Percentage Resistance ) Year
District o i
\ ~ Chiloroquine - Fansidar o
- Invive in vitro in vivo
. (25mg/kg) (1.14)
Mara South 0.0 . 3s - 1981
Tanga Korogwe 39.5 ass 00 1982
_ Pangani 6.0 414 | 0.0 1982
Tanga 31.8 515 0.0 - 1982 -
_ Muheze 126 - 205 0.0 1982
Rillmaniaro TPC Moshi 143 405 " | 1?83
Coast Gonja 19.0 - 53 1983
Kibaha ) 20.0 50.0 0.0 1983
* Morogoro ~ Kilosa 122 188 - 1984
Morogoro 8.4 125 0.8 1984
Mbeya Kyela 77 8.3 00 1984
Arusha Hanang 27.5 - 0.9 1984
Dodoma Dodoma 18.0 56.0 0.0 1985
Mpwapwa 41.0 62.0 0.0 1985
Singida Singida 270 62.0 0.0 1985
Manyoni 29.0 54.0 00 1985
Mtwara Mtwara 14.0 48.0 20 1986
' Newala 220 420 3.0 1986
Ruvuma Songea 16.0 38.0 20 1986
Tunduru 1990 200 0.0 1986
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b) In vitro culture.

A contmuous culture system for P. falciparum has been established
inorder to identify and collect strains of P. falciparum, adapt them to
laboratory culture conditions and subsequently study their susceptlbxhty
and refractoriness to antimalarial drugs. .

)

G e c) Malaria chemosupression in pregnant women.

b Chloroquine chemosupression and chemoprophylaxls (5 mg/kg)
was shown to be effective andsafe for use by pregnant women. Since
the prevalence of parasite resistance to chloroquine is high, new
research is underway to find alternatives to chloroqume for the

\“ ~treatment of pregnant woman.

d) Human Red Cell Genetics in Relation to the Management of
Malana in Tanzania.

5

: f[

This study surveys for the prevalence of sickle cell tralt and G-
6PD in areas of known chloroquine resistance to P. falciparum and
assesses the relative risk of using such antimalarials as primaquin to
treat individuals with these genetic traits.

e) Entomology, Vector Control and prdemxology of Malanal
Infections. ~

Most of these studies are carried out at the Muheza Field Station.
This program is designed to control malaria by reducing vector-human
host contact. Five villages were chosen for this research. In two
villages, all residents are provided with permethrin-impregnated bed
nets. Conventional chemical vector control is used in two other villages
by spraying houses with DDT indoors. The last two villages serve as
controls. Density of mosquito population, parity and sporozmte rates
are recorded every two weeks. Malaria prevalence and intensity of
infection is monitored in schoolchildren. This project is far from
completion, but the one-year data show a significant decrease in
population density of biting Anopheles, a decrease in sporozoite rates
and a decline in the intensity of infection. Prevalence of malaria,
however, remains unchanged. It will be interesting to see whether |
prevalence of malaria will decrease if vector control continues for the
next one to two years.

3. Facilities and Personnel

The NIMR has a very active malarial research program. A large
percentage of the work is being done at the Amani Medical Research

RAOSNE
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Center. The personnel who conduct malarial research at the Amani Center
are outlined on pages 6-9.

4. Critical Areas of Research and Assessment of Need

Malaria is a widespread and extremely important area of public health
concern in Tanzania. The critical areas for research are those that relate
to the control of transmission and infection. These include research in
vector - biology, transmission dynamics, wvector control and
chemotherapy/chemoprophylaxis of patients.

5. Possible Areas of NIMR/JHU Collaboration

a. Short-term
An accurate assessment of the rate of transmission in different
regions of Tanzania will be vital to efforts to identify areas where
control measures are most appropriate ‘and to monitor the efficacy of
the control programs that are undertaken. The facilities, equipment
and personnel are available at the Amani Center for the
immunological detection of sporozoites in mosquitoes. However,
because of problems in receiving quality reagents as well as other
limitations, this assay system is not functioning at the level required to
monitor infected vectors. A possible area of NIMR /JHU collaboration
could be the transfer of the most up-to-date technology for detection
of sporozoites in mosquitoes to the investigators at the Amani Center.
This technology transfer could be achieved through an in-country
training program in which JHU faculty members Dr. John Beier and
Dr. Nirbhay Kumar would visit Amani. This team could establish
mechanisms for the most efficient, timely method of exchanging
reagents, for ensuring that the personnel of the Amani Center have the
proper background information needed to perform and maintain the
sporozoite detection system, and for offering technical assistance with
the assay procedures.

It should be noted that the same basic technology and information
transferred by Drs. Beier and Kumar for sporozoite detection can be
used in mosquito blood meal analysis and that the technical ability to
do this type of assay can be installed along with the sporozoite assay.

Also in the area of parasite detection in the vector, at some point
it may be appropriate to explore the possibility of using stage-specific
DNA probes to monitor parasite development in the mosquito.




b. Long-term

There are a large number of research areas where collaboration
between NIMR and JHU could be established. These include research
on transmission dynamics, vector competence, epidemiology of malaria
in the human host, the impact of malaria infection and chemotherapy
on the immune response, the impact that other parasitic infections
have on the course of malaria and the genetic basis for drug resistance,
just to mention a few.

JHU faculty members Drs. John Beier, Nirbhay Kumar and Clive
Shiff are acknowledged experts in these areas of parasite research and
are interested in initiating collaborative research projects with
Tanzanian investigators.

'B. Onchocerciasis
1. Onchocerciasis - The Problem

The last comprehensive survey of onchocerciasis in Tanzania was
conducted in the late 1960s (Wegesa 1970) At that tlme, six foci of
onchocerciasis had been identified, with major endemic areas in Mahenge,
the Eastern and Western Usambaras of the Amani district, and Liuli in the
Ruvuma Region. Within the six foci, it was estimated that 320,000 of the
1 million mhabltants would harbor onchocercal infections. The prevalence
of infection in some areas exceeded 60 percent. As recently as 1973, it was
reported that for schoolchildren living in these endemic focl, the
prevalence of Onchocerca infections ranged from four to more than 80
percent (Abaru 1973).

Pruritus, skin depigmentation, atrophy of skin, onchocercomata and
hanging groin appear to be the most common manifestation of
onchocerciasis in Tanzania. Eye pathology, a common manifestation of
Onchocerca volvulus infections in other parts of Africa, does not appear
to be a widespread problem in Tanzania. However, it should be noted
that there has been no comprehensive survey for Qnchocerca-caused eye
damage and blindness in these areas and that the degree of ocular damage
due to Onchocerca volvulus infections may be senously underestimated.
The most debilitating aspects of Qnchocerca -infections in Tanzania are
filarial fevers and intense, prolonged itching, both of which are severe
enough to prevent patients from carrying out their normal daily activities.

Three species of Simulium have been reported to transmit O. volvulus
in Tanzania: S. woodi, S. damnosum and S. neavei.

These data and observations indicate that onchocerciasis has been a
significant problem in Tanzania. Since no onchocerciasis control measures
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have been undertaken since the last major survey, it is likely that

onchocerciasis remains a significant public health problem in Tanzania.

2. Ongoing Research at the National Institute for Medical Research

The ongoing research activities of the NIMR toward the control of
onchocerciasis is centered on studies of the Simulium vector. Two
individuals are being trained at the advanced graduate level as vector
biologists to study the taxonomic and transmission dynamics of Simulium
species that carry Q. volvulus. The research projects required to complete
the degree programs are being conducted in Tanzania.

At present, there are no research activities'addressing problems in the
epidemiology, parasitology and immunology of Q. volvulus infections in
human populations.

3. Facilities and Personnel

The NIMR has a research center or station in or near two of the
major foci of onchocerciasis in Tanzania -- the Amani Center and the
Tukuyu Station. The Tukuyu Station has been dedicated to carrying out
research on the Simulium vector in that area. There are no ongoing
projects on Q. volvulus at the Amani Center, but these facilities could
easily serve as a laboratory station from which research and control
measures could be based. The Amani Center is in the immediate area of
a major focus of onchocerciasis. The center appears to have adequate
space to house a major research/control effort. Funds will be needed to

equip the laboratory for parasitological, biochemical and immunological

analysis of samples.

As mentioned above, two NIMR staff members are being trained in
vector biology. At this time, no member of the NIMR staff is working on
the parasitology or immunology of Q. volvulus infections in humans.

4. Critical Areas of Research and Assessment of Need

Since efforts have already been undertaken by NIMR to train
personnel and gain information about the vector, the next critical area
would be gaining the epidemiological, parasitological and immunological
information necessary to design programs that would lead to control of
the disease in the human host. The critical areas for onchocerciasis
research in Tanzania are:

a. Defining the scope of the problem. A reevaluation of the
epidemiological parameters that define onchocerciasis in Tanzania,
including information on the geographic distribution of the disease,
the prevalence of infection, the intensity of infection and the

It




extent of pathology. These data can be used in the rational design
of control strategies for onchocerciasis.

b. Designing and implementing a program to control onchocerciasis
in Tanzania. As outlined below, a strategy employing ivermectin
may be appropriate in this regard.

It should be noted that both of these areas of research are included
“in the NIMR Council’s approved research programs for the 1986-1991
quinquennium.

In order to do productive work in both of the areas mentioned above,
it will be necessary to train personnel. Formal training of scientific and
technical staff in the theory and practice of epidemiological. survey
techniques, parasitology and immunology would appear to be the most
desirable course of action. The School of Hygiene and Public Health at
The Johns Hopkins University has strong training programs in all of these
areas and, assuming funding can be identified, could offer assistance in
training personnel in onchocerciasis research.

S§. Possible Areas of NIMR-JHU Coliaboration \\
.y !
a. Short-term )

Since the staff members who will work on the Simulium vector are
still being trained and no personnel have been identified to carry out
parasitological /immunological research in Onchocerca infections at this
time, it is difficult to define topics for short-term NIMR-JHU
collaboration in these areas.

b. Long-term

It would appear from the status of onchocerciasis in Tanzania that
chemotherapeutic intervention could result in a significant decrease in
morbidity and a reduction in the amount of transmission of Q. volvulus
in endemic areas. A possible area of collaboration between the NIMR
and JHU could be the design and implementation of an onchocerciasis
control program employing ivermectin treatment of infected individuals
to reduce the number of microfilarial available for transmission and
the larvacidal treatment of waters used as breeding sites by the vectors.
Evaluation of the efficacy of such a program would require the
coordinated efforts of personnel working in the areas of epidemiology,
vector biology/transmission dynamics, parasitology and immunology.

The circumstances. surrounding onchocerciasis in Tanzania,
especially the focal nature of the disease, appear to lend themselves
quite well to chemotherapeutic intervention with ivermectin. In
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general, ivermectin treatment would be desnrable because itis a quick,
safe and effective way to reduce the number of microfilaria, which
should reduce morbidity and at the same time reduce the rate of
transmission of the parasite. The available data indicate that the level
of microfiladermia is generally low in Tanzania, thus reducing the
chances for the severe side reactions that afflict a certain percentage
of the patients receiving ivermectin. Ivermectin is administered as a
single dose given once every year, which reduces the logistical
problems often associated with drug therapy for onchocerciasis. In
addition to the immediate and long-term: ‘benefits to the human host,
ivermectin treatment may also have an impact on transmission through

its effects on the vector. Imbibing blood containing ivermectin may
reduce the viability of the black fly vector, thus reducing the number
of infective bites and decreasing the number of progeny produced as . .
a result of a human blood meal.

In the field of onchocerciasis, JHU faculty can offer expertise and
assistance in the areas of immunology (Dr. Alan Scott), transmission
dynamics (Dr. Milan Trpis) and epidemiology (Dr. Alfred Buck).

C.Bancroftian Filariasis

1. Bancroman Filariasis - The Problem

Bancroftlan filariasis is highly endemic along the coast of Tanzania.
The parasite is transmitted in both urban and rural areas; in the former
by Culex quinquefasciatus and in the latter: by M_Qp_llele_s sp. The clinical
symptoms include filarial fever, elephannam ana a high prevalence of
individuals w1th hydrocele.

2. Ongoing Research at the National Institute for Medical Research

As part of a project designed to control vectors of malaria and
Bancroftian filariasis in the coastal regions at Tanga and Dar es Salaam
by chemical spraying and source reduction, surveys are being conducted
to determine the impact that these measures have on the filariasis
transmission in urban areas.

No research is being done in the areas of parasitology and 1mmunology
of Bancroftian filariasis at this time.

3. Facilities and Personnel

The Amani Medical Research Center, with its Tanga and Ubwari Field
Stations, is located within the endemic area for Bancroftian filariasis.
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Please refer to the section on personnel of the Department of

%, Helminthology of the Amani Medical Research Center for details on the
“staff for filariasis research A

4

Critical Areas of Research and Assessment of Need

The. critical areas for research in Bancroftian filariasis are essentially

the same as for onchocerciasis

5.

a. Epidemiological assessment of the prevalence and intensity of
infection in the endemic areas.

Designing a program that would result in a reduction in parasite
load and a decrease in the rate of transmission in both rural and
urban areas. Again, an ivermectin treatment program may prove
to be the most effective and appropriate course of action. -

Possible Areas of NIMR-JHU Collaboration

a. Short-term

Until personnel can be identified to work in the area of
Bancroftian filariasis, it would be premature to 1dent1fy areas for short-
term collaborative projects.

b. Long-tciin

As with onchocerciasis, it appears that the area where a
collaboration between the NIMR and JHU could be most productive
would be in the area of design and implementation of a chemotherapy-
based control program for Bancroftian filariasis. Ivermectin, which has
been shown to be an effective and safe microfilaricide in patients
infected with W. bancrofti, would be the drug of choice for such a
program. The advantages of this drug are essentially the same as those
outlined above for onchocerciasis.

In the field of Bancroftian filariasis, JHU faculty can offer
expertise and assistance in the areas of inmunology (Dr. Alan Scott),
transmission dynamics (Dr. Milan Trpis), and epidemiology (Dr. Alfred
Buck).

D. Schistosomiasis

We had no opportunity to assess the schistosomiasis situation in

Tanzania. schistosomiasis at this time.
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Aug,

14-15
16-17

Travel from Baltimore to New York to Geneva.

Travel from Geneva to Dar es Salaam; briefing at the
USAID Office in Dar es Salaam; meeting with the health
officer, Ms. Paula A. Tavrow; travel from Dar-es-Salaam to
Arusha.

Meeting wih Professor W.L. Kilama, Director General,
National Institute for Medical Research, and Dr. S.G.M.
Irare, Director NIMR Malaria Research Station at Amani,
to discuss research activities of NIMR and assistance in
research that could be provided by the Johns Hopkins
University through the Vector Biology and Control Project.

Travel from Arusha to Amani.

Discussion of research programs and recent research
activities of the Malaria Research Station at” Amani and
Muheza with Dr. S.G.M. Irare, Director of the Malaria
Research Station, NIMR.

Visiting the Field Station of the Malaria Control Project at
Muheza and discussing problems of vector control related to
changes in prevalence and intensity of infection with-

Plasmodium falciparum in human populations as well as
changes in sporozoite rates. "

Travel from Amani to Dar es Salaam.

Further discussions on malaria, filariasis and onchocerciasis
problems with Dr. W.L. Kilama and Dr. S.G.M. Irare; writing
report on our mission in Tanzania.

Meeting with Dr. Kilama and staff at the NIMR
headquarters in Dar es Salaam to prepare a list of priorities
of critical research areas and needs for technology transfer.

Meeting with USAID representatives Ms. Paula A. Tavrow, !
Dr. Clive Shiff and the General Director of NIMR, Dr. W.L.
Kilama; debriefing at USAID Mission in Dar es Salaam.

Travel from Dar es Salaam to Baltimore.
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: Telepbone 30770

P.O. Box 9653
Tde.gn'm: MEDSEARCH Dar s Salaam
Your Ref: .. - ) Tanzania
© GSAID/I ’ & th May
Our Ref: ...... ol d : 7

DAt ..occeereecceerennncncecssansenceen 19 coedas’

. Clive Sniif
Ua.x Iissicn

DAR =5 Satiald
Y — A ————

Dear Ir. Shiff, :
A Please refer to our conversaiion "z &y office, which were zlso
tiended by this Imstitute!s Hesearch and Txaining 0fficer and one
Research Scientist (Ir. T.X. Mutabingwa).

For your informztion and possible use, I am atizching some “"
backgrowmd information on this Institute, i.s staff list, and our
approved research progracze for 1986=-1991.

As discussed, the Institute msbes to tTain resea.rc ers in a
nunber of lines, pa.:*':.cul"‘y in epidemiology and biostatis{ics.
Other izportant areas would include for example be'xavmml sciences,
micxobiology, paresitology, entemolozy, etc.. The "'eam.:-'i tm2ining would
be at the masters or doctoral level., In many of these lmes, we might
be able to secure sponsorship from e.g. WEO/TIR, STI, etc..

The outline of the Institutels avproved research progranm ia.en"-:.fies
areas in.whicih our staif asze workizg; althou.gh some of the projects are
yet to start. We would wish to establish workizz links in these or
related areas. As discussed the Institute would beneiit from kmowing
what areas on your side are onen for colaboration.

- W St Gy o e

lastly may I say hov happy I was to see you again, I-‘onevul"y
fror yous visii you have identifiecd oux weeknesses and siTength - if
any.

Looking forvars fo future colilatoxation.

Yours sincerely,

I bar

P=of. U L. -?.i.la.ma o
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Tze Natiznal Institute for Medical Research was established by Act io.

23 of 1979, which eaadles the Institute to coordinata, manage, undertake,

Dromota, train for, conitor, control and register medical research '

especially that underizken in Tanzania. The Institute became officially
tion2l in October 1960,

The first I i anices prosT ?:e covered the years 1981 1o

1588, and was for th2 most parc z preraratory phase during wanich grazt

ezpbaéis was placed on mangower recriitzment and {rzining, establishkrent of

' panagerial noras, ani undertaking research within the given limited

capabilities. ‘

The diseases covered éuring fhe first five years were malariz, schistosomiasis,
o;zchocerciasis, ba.uc:cftian filariasis, plazue, tuberculosis ard
tryrancsomiasis. '

Durine the second quizquennium emphasis will ‘continue to be Plzced on

the development of research manpower .a.nd. pboviding[conducive research La
environzent, 3Besides the diseases listed for research durinz the first
quinquennium, additiczal areas for research will include diar=hoeal
diseases, intestinzl helminthes, znd sexwally transmitted diseases. -

In the following pages we outline the research progrecmmes and projects
to be undertaken by each of the Institutes' constituent centres and

stations, during the years 1986~1991.
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1.1,
1e1e1e
Telelets

1elele]

Protozoology

Detection, measuring, kapping and aonitoring of the seasitivity
3¢ Plasmodiva falciramun to various antimalarial drugs in the

count=y.

This is an on goins progracme inteded for the evaluation of

. the parasitological éesponsa of falcipamum Ar}a.iaria. to

anticalarials 211 over the country. Both in vivo and in vitss
tests are undertalen, Dr&gs under cursent evaluztion include
chlorequine, amodiaguine, Fansidar, quinine and mefloguine
(in vitrs only). HMonitoring will be limited to severzl

indicator areas, and vhere regional health authorities are
willine to collaborate.

Continuous Culture of Plasmodium falcizarum

This centre intends to collect malaria parasite isolates
from the field with diffarent drug respous2s and adapt thenm
to culture., These igsolates will be further characterizad
in the laboratory and studied on a ranze of drugs. The same
strains will be induced to produce gametocytes and studied
for their easiness or refractoriness to infect mosquitces in
the laboratory. Ancther set of experimenta involving such
strains will incluie biochemical changes in the host red
blood cells and the parzsites in relztion to their d-usz
response. '

Studies of Opti—um Treatment Schedulz2s for Plasmedinn falcizaras

with Alternative Drugzs in Areas of Chlorogquine RHesistance.

These studias which will be carzied out in an area of Tanzania

with documented chlorsquins resistance, intend ts look into

and estatlish the efficagy of:

a) the new drug mefloquine, used aloze or in combination with
other drugs; '

b) the traditicnal potent schizontocidal drugs (i.e. chloroquine,
amodiaquine, quinine) either used a.lone. or in combination
with other drugs;

1

,j o




¢) Fansidar used alcne or in combination with other potent

schizon%ociles.

It is hoped that this will identify satisfactory drugs end
drug schedules for the treatment of chloroquine resistant ..
ralazia. Taiz sqould later lzag to the selection of the
éheapest and zcceptable regzizens which offer the lowest

risk of adverse effegts and ti/:}e e:ergfnce of resistance to

new drugs. .
] .

Telaled Malaria Chemossupression in Pregnant tomen.

i ' Pregnant women coastitute 2 major group vulnerzble ‘to gmelaria
attaqks. Praviously chloroguine chemossupression/ chemoprophylaxis
at Sf'mg/lr.s weekly was advocated, but the 2dvent of chloroquine
resistance has made it 2lmost useless. There is therefore
pressing need to search for alternatives to chloroquine,
within the prevailing epidemiofégical conditions.

1.101.5 Buman Red Cell Genetics in Relation to the ;ment of
Malaria in Tanzania,

This study will survey for sickle cell and G-6FD in areas
of known endemicity for chloroquine-resistant P. falcivarum,
with the ultimate aiz of assessing the risk of using such

entimalarials as primaquine.

1e142. Torunslosv/Entcmolosr
1e1e261 Applicaticn of radioimmunoassay (P.IA.) and ZLISA in the detection
of sporezoites in nmosguitoes. ' A

One of the most important epidemiclogical parameters for

the assessoent of malaria transmission is the sporozeite

rate. The conventional mathod for this determination ent2il
individual salivary glands dissection of freshly killed/captured
female anophelines and the subsequent microscope exanination

for the sporczoites, This is laboriocus and suifers several
limitztions. Recently two tusts (immnoradiometric assay and

ELISA) have been developed. These are hizaly sencitive and

ISR BN
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. Tete3,

Tela3,1s

101.302.

species = specific. The Amani Centrs which determines the
sporozoite rates in varicus epi{d_;m‘.qlogical sitvations in
Tanzania proposes to apply theséb newly developed sporozoite
izunoagsays in the deteqticn azd ident‘.ficatioa of hu=an
ralaria sporozoites in the mosquito vectors. Tuture .
investizations would aim at using these er similar tests in
epideniological evaluaticns in ma,

Entomolozy ) . o
z=

Field Txials of Vector Comtxel.

There hag deen a lonz history of field triale of residual
house—spraying for malaria vector contzol in Afrzica. Studies
in different regu\ma bave varied greatly in their degree of
success., Very recently it has been contemplated that personal
protecticn may be more appropriate om a community wide scale.
Studies in Tanzania on persethrin-impregrated nylon bed-nets
have indicated that impregration ndt only restores effsctiveness
t0 a tornpet, but also inflicts considerable mortality on
posquitoes wnich come to feed. It is moreover proposed to
reinvestizate residual house-epraying and compare its a{ficier.cy.,
vith that of cozmmity use of pemth:in-mpre.snate& bedﬂeta. o
Study of the Malaria Vectorial System in Tanzania in ”

relation to different epidewiclozical stmatifications.

One of the reasons for failure of some malaria coatrol
progzammes in Africa was the lack of Xncvledge on the
existance of hetercgeneity of the An.cambiae complex vector
prulation. Therefore the demonstration of heterogeneity
;.of the vector population in any area is a pre-requisite for
'the planning of vector contscl msamures. The present study
is intended to uplate our kzowledge on malaria vectorial
gystem with remrd to different epidemiological stzatifications.
In addition, it will also provide base-line data for the
future planning of appmpri;:.ta vector control strategies in
the country.



1e13e3e Tie Contml of Malaria ard Filariagis Vectors..

The control of mosquito vectors of malaria andfer filariasis
is problemtic, and mosguito=borne diseases are ramrant,
Thers is therefore need to develop new toools, and to -test
those available amainst sosquitces. These studies will test
and compare under varcying settings:

- paturalistic vector conirosl measuces;

- new insecticides 23 and when ikey becoze available;

-« biocontrol agentss

- the potential role of community participation in vector
contrsl,

" 1aledede Studies on the "Competiiive exclusion” of Anotheles mesus,

Becent studies in Tanzania have shown that An.rmerus extends
further inland sometimes up to about 200 km, {rom the
Tanzania ccast. Eowever its frequencys in such areas is very
low. Factors governing its distridution and frequezmcy are
yet to be established. Among them is the hypothesis that
in.zers is .competitively excluded by in.gecbise and
An.arabiensis in areas of sympatry. It is therefore proposed
{0 study this aspect in view of controlling malaria by
eliminating vectors (An.sambiae and An.arabiensis) and
introducing a less vector specie (An.merss).

142 EACROFTIAY FITARIASIS

1e2.1a  Pazasitoloov

1.2.1«1 Testing the efficacy of new filarizides, Diethlycarbamazine
(DEC) the drus used in the chemotherapeuticicontrol of
bancroftian filariasis was discovered during the 1940's,

and its use is problematic. Recent research efforts elsewherz
i/ ‘have focused on the development and testing of new filarimides

- e,g. centperazine, ivermoctin, flubendazole, ete... NI,

Amni Centre intends to test new filaricidal drugs locally
vhen they become available. ‘
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1.2.1.2. Biology of ¥.bancroiti

W. Demcrofii in Tanzania is treasmitted by both Anovheles sp.
and Culex guinouefasciatus. Morsover there are veriances in
the pathology caused, and whether these relate to the human
host or parasite is not known, In this study W.bancrofti will
be studied, focusing on the elusiiatiocn of zymoderes,

’-'.htomolog_ 7

The only planned ﬁroject here is the same 23 that listed under
Tete3e3e

1030 ONCEOCERCIASIS

1e3e1s  Baresitoloagy

1eJelel IMedicomsocic=2conomic imvoriance of cnchocerciasis in Tenzania,.

. The distribtution of onchocervizsis iz Tanzania is well é.ocmnented.

However, +he nedic-sociomeconcmic importance of the disease has
not yet been established, It is thereifore recommended that
befors embarking on other major investization on the disease,
this 'aspeqt should first be clarified. This worik will then
establish the:

a) medical (especially ophthalmological) importance of the
, digsease at gelectad a}.jeas of Tanzaniag
b) stratification of Tanzania as to the severity or other,
wise of onchocarciasis;
0) socio-econemic importance of the disease in those areas;
d) Intensity of the infection in the affected peonls;

e) izmne response in the target porulztion.

1e3¢1.2 Efficacy of newer filariacides

Cuz:".‘\qtly Diethyleardamezine is the only drug used in the
treai::\i\ent of onchocerciagig~the use of this 0ld drug, may also
be accompanied by severe side eifecta, which has dictated .
development of newerdruss e.5. ivermectin, The Amani

Medical “esearch Centre, intends to test these new drugs when
they tecome available.

A em, e tgmmey, ¢ e
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1.3.1.3. Identification of Onchocerca volvulus

0. volvulus. is t:-axis:;itte'd bty verious Simulium sp. in variocus
geographical areas in Tanzasnia. These vectors, may also
' ha.bcmr' other Onchocerca sp vhose separation from 0.volvulus
on morphological greunds may be rather difficult: especizally
during early larval instars. This study aims at develaping

or testing simpler identif

~1r.:

vou :
f ks
i3

i

»eg

ication techniques, e.g. 2
hidchemicatiley, - Further studies.yould aim 2t westaplishing
biocwenical differsnces betveen rarasite populatisns, .

53

. 32  Entcmolozy
1e3.2.1. 3Biology of Simulium onchocerciasis vectors
This gtudy will investigete the:
= biocecology of Simclium dammosum in various parts of
Tanzania;
susceptibility or S.damosum larvae to various larvicides
establishment of S.dacmosum laboratory colonies. "

1.3.2.2. The identification of vectors and transmission dynamics of
onchocarciaais in Tanzania.

Although congiderable eantomological knowledge on Tanzanian
Sirmlium vectors of human onchocerciasis exists, it is still

not possible to identify these vectors accurztely o the
species level. During the quinquernium, efforts will te invested
ins’
= identifyins S. darmosum vector species using cytotaxcnomic
and biochemical techniquess
asgessing the intensit: of biting and transmission of
Q.volvulus by czlculating for each vector species thes
monthly and annual biting rates;
monthly and annual transmission potentials;
relation to scasonzl human activities; )
factors influencing vector distribution and disease transmissicz.
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The broad objective will be to test various low cost methods
for field ivestitation of the disease particularl/:r for:

7
1) its quantitative diagnosis;

2) deconstraticn of its public health importznce;
3) identificaticn of intermediate snail hosts znd trensmissicn
" giteés; ' '

4) evaluation of varicus methods for the contrel of the
digease and its transmission;
evaluation of new antischistosecmal drizs for tolerance,
compliance and efficacy;

6) evaluation of various logistics for optimum utilization

of comunity particimaticn in the coatrol of the disease.

RITESTTIAL EEIMINTHIASES

The research programme on intestinal helminthiases, will
have the followinz objectives:

1) establishing the public health imgortance of various
intestinal helminthiagess

2) identification of commaities with moderate to severs
problems of hookworm anaemia;

3) evaluation of the effects on prevalenze and itensity from
reqular standard treatment of hocloworm anzemia with
antaelninthics 2nd iron a2t the lowest levels of FEC
sexrices;
evaluation of control of ascarizsia through targeted
chemotherapy;
evaluation of tha available and new anthelminthic drugs

for broadspectrum activity against the endemic
helminthiages; and

{

rinte

evaluation of variocus logisztics that could be uvtilized

A3

for effective primary health care ccatrol of the
transmission of tha eademic helminthiases, includicyg
sanitary interveations.
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DIARRMOZAL DISEASSS

The Centre's research cbjectives in diarzhoecl diseases will
incluge:

1) search for improved farmilations of oral rehydration

solutions, their clinical and cowmnity trials, and their
delivery lozistics; )

on maternal and child care, water supplisg, and environzental
sanitaticn; '

3) evalutiods of dietzry interventions during and after
diarrhoea that will best reduce the nutritional damage
resulting from diarshoea, with special reference to breaste

nilk formla, and semi-and solid foodss

4) clinicel trials of new antidiar:hcegl drass with antisecretory
and/or absorptive propertiess;

5) factors relztad to the effectiveness of measles vaccinations
and

6) local case prevalences by aeticlogical artent to facilitate
- FH2C control of the dizrrhoeal diseases.

SEXUALLY TRAISIITTED DISTASES

The broad objecti*'f{'e for the research prog=arme on STDs, would .
be to monitor the spectrum of thase diseases on high risk

- groulis consisting of the sexually promiscucus bar maids and

prostitutes, The specific objectives will be:
1 3 .

1) identification of the locally prevalent STDs;

2) clinical trials of antimiczobial drugs %o determine those
iving optirmum efficazy; -

3) seasitivity testing on il.zonerzhcea isglates agzinst available
antibiotics, and

4) collatorative studias on the local epidamiclogy of ALJS.






