D-R176 341

UNCLASSIFIED

CEEHOTHERRPEUTIC STUDIES ON SCHISTOSOMIASIS

AND
NICAL EPIDEMIOLOGICAL R.. CU> BRASILIA UNIV (BRRZIL)

A R PRATA ET AL. SEP 81 DAMD17-88-G

G-9479
F/G 6/3

1/4

NL




oy

2

—u—
—
]

um 2 [JLe

TTFrERER

re

PR




L) '
4
R AD_

5 b
N »
l:‘. K

CHEMOTHERAPEUTIC STUDIES ON SCHISTOSOMIASIS AND CLINICAL, '

:ﬂ EPIDEMIOLOGICAL AND IMMUNOLOGICAL STUDIES ON MALARIA IN AMAZONAS, :
{} BRAZIL, ALONG THE ITUXI RIVER

s >~ '

s N v

~ Annual/Final ~

Y C Oct 80-Sep 81 A

E N b
SIS t
~
N ;;: Prata, Aluzio R., M.D. o

~ LTC Willis A. Reid, Jr. B
: MAJ Anthony B. Bosworth

~

~ v
e September 1981 )
w N

< "3

- e Supported by o

‘ T
¢ ,; U.5. ARMY MEDICAL RESEARCH AND DEVELOPMENT COMMAND ‘
- Fort Derick, Frederick, Maryland 21701-5012 )

b . r

- g ;
. \4: {

. Grant No. DAMD17-80-G-9479 %
> . g ,

4 University of Brasilia
- Brasilia, D.F., Brazil
“ )

5 Approved for public release; distribution unlimited ?

4

v “
| L)
] :

D,

] Y
ﬁ The findings in this report are not to be construed as an :
-M official Department of the Army position unless so designated
) by other authorized documents #

¥, - - - - - - - - -
L AGAC A e e N e e e T
0‘?‘1'. * % L% '). .\ |. i -



SECURITY CLASStFICATION OF THIS PAGE (When Dats Entered)

el ol ol e
N LS.
o~

READ INSTRUCTIONS
REPORT DOCUMENTATION PAGE BEFORE COMPLETING FORM EEi
) 1. REPORT NUMBER 2. GOVY ACCESSION NO.| 3. RECIPIENT'S CATALOG NUMBER X "' et
il
:§|‘ \&."&Iﬁ. !
W BV Rt
K 4. TITLE (and Subtitle) 5. TYPE OF REPORT & PERIOD COVERED t..-:\t :
n CHEMOTHERAPEUTIC STUDIES ON SCHISTOSOMIASIS AND Annual/Final W dad
it CLINICAL, EPIDEMIOLOGICAL AND IMMUNOLOGICAL Oct 80-Sep 81 ADaldl
. STUDTES ON MALARIA IN AMAZONAS, BRAZIL, ALONG THE [ 6. PERFORMING ORG. REPORT NUMBER . f"‘ o
A ITUXL RIVER PRl
::s 7. AUTHOR(a) 8. CONTRACT OR GRANT NUMBER(s) 1-.r._‘._,l‘;{' d
Al s
Gut Prata, Aluzio R., M.D. DAMD17-80~G-9479 200
H - - ~
e LTC Willis A. Reid, Jr. Eaad
A MAJ Anthony B. Bosworth Al
9. PERFORMING ORGANIZATION NAME AND ADDRESS 10. PROGRAM ELEMENT, PROJECT, TASK
u ' AREA & WORK UNIT NUMBERS Ta gy
> University of Brasilia ?'-."‘-.“;s. ;
-2 Brasilia, D.F., Brazil 62770A.3M162770A871.AH. 046 Cofnincd
s RSOy
o B Pa it 4’
!: 11. CONTROLLING OFFICE NAME AND ADDRESS 12. REPORT DATE - 0:
50 (™)
Ny US Army Medical Research and Development Command September 1981 i
Fort Detrick, Frederick, MD 21701-5012 13. NUMBER °F8P“GES —
L
\ DILE A
:}\‘ 14. MONITORING AGENCY NAME & ADDRESS(/f different from Controlling Office) 15. SECURITY CLASS. (of thie report) -".‘?.-_"%
W -? 4.‘-'_L »
o Unclassified :’.‘.”:f-‘\:: ]
-* ’.S‘.‘: n -'f "
& 15a. DECL ASSIFICATION/ DOWNGRADING AN .A'
SCHEDULE stAZe
‘. 16. DISTRIBUTION STATEMENT (of thia Report)
) ::',
o< . . . .
,'_4‘ Approved for public relezsej distribution unlimited.
;' 17. DISTRIBUTION STATEMENT (of the abstract entered in Block 20, If different from Report) \,“‘ :-n,_ '
&5 ::: ~:’~::" :
&Y '-J‘:\ "
1 ‘,.J .-1-
o)
l.~\ L ‘¥ A
18. SUPPLEMENTARY NOTES —
gy Al ,\.,_
.. S "-"' “a
ey jﬁ‘
A ]
R RTINS
N LR N
"'5 19. KEY WORDS (Continue on reverse side if necessary and identity by block number) . ‘Wjiﬁ. )
. Brazil Epidemiology .
. Schistosomiasis Drug Resistance LN
ot Malaria Entomology LNt
H*\ ¥ e ) ¢
2 Chemotherapy DAL
[- Immunology ._"x_'; o]
ﬁ 20. ABSTRACT (Continue eq reverse side If meceesary sad identify by block number) :4:\‘\.'1::
During the reporting period, 457 compounds were screened in the PCT and -
$$ PMT. Of these 5 were designated confirmed or unconfirmed active and 23 RN
:-;. were toxic. Nine compounds were tested in the SCT. Upgrading of research f.'\}:{w,‘:y
,-,j mouse colony facilities was begun. Mark and release studies of Anopheles t}}‘.'t?f«:
DR
-\." darlingi at the Ituxi River Study Area are being conducted to determine I
by dispersal patterns from possible larval breeding sites. Construction of an NN
insectary is nearing completion at the University of Brasilia. Preliminary —_
N studies to Colonize An. darlingi have been initiated. ' NN
.- — (- » ,‘{ )
Lo DD , oy W73  €0imion oF 1 NOV 65 1S OBSOLETE ;{:::_'_’:::
4 o
‘= SECURITY CLASSIFICATION QF THIS PAGE (When Data Entered) v":"'_. 4‘:




i
Lo . onl

B 20l IR o 40 «

o
-

b R
. -‘
) g
a o
L ;.
)

.l
K PROBLEMS AND OBJECTIVES: b

3.
:1 1. Schistosomiasis and malaria continue to be two of the major ‘
o health problems facing many developing countries in South America, -
3 the Carribean, Africa, the Middle East and the Far East, and pY:

pose disease threats to American personnel stationed in these

areas. There is currently no single drug which presents a "
totally satisfactory treatment for schistosomiasis. The USAMRU- o
i Brasilia antischistosomal drug testing proaram is oriented to
9 identifying compounds or classes of compounds which elicit

' prophylactic and curative activity against laboratory Schistosoma R
mansoni infections in the rodent model.

2. Malaria in the state of Amazonas, Brazil, has become increasingly AN
difficult to control. Plasmodium falciparum, malignant tertain :
malaria, has become resistant to chloroquine, sulfametoxozol and T
trimethoprim, sulfadoxine and pyrimethamine and other druags.

Plasmodium vivax, beign tertain malaria, is increasing even though

1 chloroquine remains effective in the treatment and chemo-prophylaxis ™

X against it. Current control measures for suspected Anopheles \

v, vectors involve the use of the residual insecticide DDT on the inner

X wall surfaces of houses at 6-month intervals. Aduilt female An.

b darlingi mosquitoes, the primary vectors of malaria in Brazil,
appear to avoid DDT treated surfaces of houses. Therefore the
applied insecticide appears to be effective as a repellent. One

. objective for this year was to continue with observations of

) behavioral resistance of An. darlingi to entry of treated houses,

h while at the same time to study the potential mosquito killing

' capability of these same DDT treated surfaces.
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Other objectives were to prepare an insectary in the Center for
Tropical Medicine and Nutrition (CTMN) in order to attempt
colonization. In this regard, metnods for shipping Tive An.
darlingi to Brasilia were investigated along with the preliminary
biological studies for handling, feeding and maintaining larvae
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and adults. Investigations of the natural and artificial mating
capabilities of these mosquitoes were studied.

In the field, experiments were conducted using mark, release and
recapture methods t~ study the feasibility of evaluating flight
behavior and disper..{ of An darlingi.

PROGRESS:

1. Schistosomiasis: In FY1982 we tested 457 bottle number
compounds for prophylactic (247) and/or curative (170) antischisto-
somal activity. Of these, 70 compounds were identified as toxic
and 5 showed indications of activity requiring retest verification
in the PMT. In the PCT, 23 compounds were toxic and 6 were

active requiring confirmation. A total of 574 mouse test groups
were utilized (including both drug test animals and control
animals). Since each test group requires 5 mice, this represents
a utilization of 2,870 mice. The above workload data covers the
period 1 October 1980 to 11 February 1981. Four SCT procedures,
testing 9 bottle number compounds, have been performed since

May, 1980. These compounds were selected on the basis of prior
performance in the PCT and/or PMT, and expanded the efficacy

data beyond that available in the primary test systems.

In January, 1981 it became necessary to curtail drug testing
because of a lack of suitable mice for use as an animal model. The
reasons for this were probably combinations of health,
environmental, genetic and physical facility factors. In May, 1981
the University of Brasilia initiated extensive renovations of the
Central Bioterio mouse facility. Such renovations will include
insolated sealed breeding and animal stock rooms, sterilization and
cleaning facilities, forced air ventilation system and animal
ration and bedding storage facilities. Additionally, an improved
colony management program is under review. Improved waste disposal
methods and sterilization of filtered mouse bedding have been
implemented. In July, we received a shipment of mouse stock
(random bred strain CD-1) from Charles River Breeding Laboratories
via the Walter Reed Army Institute of Research. These are
destined to provide the nucleus stock for rederiving the Bioterio
mouse colony. In early September, production breeding was
initiated with the aim of a) providing animals for drug testing

and b) producing Fy offspring for a nucleus colony. These efforts
have been highly successfull and drug testing was reestablished on
26 Oct 81.

The B. glabrata snail colony is fully capable of maintaining the
necessary infection level for support of the drug testing program.
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However, some critical fluctuations were noted in several monitored
parameters, such as percent of infection success, infected snail
mortality and/or snial fecundity (egg laying sucess). Methodology
and seasonal/environmental factors certainly had some influence on
these fluctuations, but genetic factors may also be contributory

to the situation. Considering that both the parasite and the snail
were established in the laboratory from wild stock in 1973-74, we
returned to the same locale (Paulista, Pernambuco) in April, 1981
+ and collected uninfected 514 B. glabrata snails for separate

ﬁ laboratory rearing. All snails were returned to the Brasilia

- laboratory and, during 3 generations of rearing, were evaluated

> against the older laboratory strain for growth and susceptibility
to schistosome infection. Surprisingly, the wild snails
demonstrated a slower growth rate and a lower susceptibility

to infection than their lab-reared counterparts and we have
rejected their possibility for laboratory life cyclie maintenance.

Several programs of physical renovations were accomplished in the
schistosomiasislaboratory between January 1981 and the present.
A new fume hood was installed in the Pharmacy. An isolation/
weighing room was also constructed. Engineering renovations were
accomplished in the animal room to improve its isolation against
feral pest penetration. The entire laboratory was repainted
following severe fungal infestations during the rainy season.
Equipment maintenance and repair was also a priority concern
o during this period.

o

fj 2. Malaria: Mosquito studies were conducted at the Ituxi study

y area during the months of March-April and June-July, 1981.

d
Experiments of the March-April period reconfirmed the presence of
behavioral resistance of An. darlingi to year-old DDT treated paper
surfaces which lined an excito-repellency chamber. Mosquito adults
A were also exposed to year-old DDT treated wall surfaces of the

- experimental house. These mosquitoes were killed within 24 hours

! of exposure, whereas, less than 20% of the mosquitoes had died in

the contro} house. Marked mosquitoes, which were released in treated

. and control houses, left the treated house faster than the control
< house. We are uncertain whether the mosquitoes which left the
- treated house were exposed to a lethal dose of insecticide. Again,
" bimodal mosquito biting activity was observed during biting

- collections made outside of the house. Adult collections made inside
of the houses were inconclusive with regards to identifying neak
feeding activity since population numbers of An. darlingi were low
and may have contributed to incomplete data bases. Adults, first
instar larvae and eggs of An. darlingi were successfully
! transported to the CTMN. HMethods for handling, rearing and forced
mating werg attempted. VYeast, yeast and mouse laboratory chow,
Cerophyl1/, and wheat germ were tested as food for the larvae. With
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50 or less larvae per pan (12 X 7 X 2 inches), wheat germ gave
the best results. Efforts toward potential colonization are

encouraging, but they were unsuccessful in producing a colony on
the first attempt.

The second trip, June - July, 1981, was made to replace the roofs
on two experimental houses, %o conduct some preliminary experiments
on releasing marked mosquitoes at various distances from the study
area, and to continue efforts to colonize An. darlingi. During the
time the roofs were being replaced 530 mosquitoes, each marked with
one of seven different colors, were released at distances of 65
meters, 120 meters and 1 kilometer from the study area. Fifty-nine
of the marked specimens (representing all 7 colors) were

recovered during biting collections at the study area. About 3,000
eggs, larvae and adults were returned to the CTMN and successfully
reared early instars resulted in about 400 adults (1:1 males to
females). After examination of 20 empty female spermathecae forced
copulation techniques were tried. Even though three different
kinds of anesthetizing gases were tried on blood engorged and
unengorged female mosquitoes, neither decapitated male mosquitoes
nor normal males could successfully inseminate the females. The
process of male genitalia interlocking with the female genitalia
appeared normal (3-30 seconds). The cause for the lack of
spermatozoan transfer is not known. An insectary, which is near
completion at the CTMN, will be used to further study the
complexities of colonizing this mosquito.

RECOMENDATIONS : .‘51

1. Reimplement antischistosomal drug testing with the establishment
of a new mouse production colony. Place increased emphasis on

i
secondary curative testing. %{%
1‘ l“
2. Continue studies to describe the behavioral morphological and hi?’
physiological characteristics of selected anopheline species, A
particulary An. darlingi. Conduct comparative studies in various B #
areas of the Amazon Bas1n P
3. Colonize An. darlingi for vector competence, behavioral and ﬂ
physiological studies under laboratory conditions. F
4. Continue to monitor the effectiveness of house treatment with ‘;;
ODT or other insecticides on malaria vectors. ‘11
B
5. Begin preparations for studies on falciparum malaria strain fjé' |
distributions and immunologic specificities in the Amazon River '1; !
basin. @qﬁ !
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