
VOL．21NO．1 MARCH1993

CONTENTS
E〔litorial

　Itakura，H．

　Present　Situation　and　Future　Prospects　of　Tropical　Medicine　in　Developed　Countries・

Originalarticle

　Ochoa　A．Jos60．and　Takaoka，H．

　　A　New　Black且y　Species　of〃のα6％のh勿from　Guatemala

　　（Diptera：Simuliidae）・・

　Asinas，Celestino　Y．

　　The　Epidemiology　and　Control　of　Malaria　in　the　Philippines

　Naoe，S．，Shibuya，K．，Wakayama，M，and　Uchida，K

　　Neuropathological　Observation　of　Fungus　Diseases　in　the　Tropics………・・二じノも……

　Kishikawa，M．

　　Alterations　of　Spinal　Cord　in　Japasese　B　Encephalitis……一

Note
　Agbonlahor，F．1．

　　The　Demographic　Attributes　of　the　Providers　and　Utilities　of　the　Servibes　of

　　Traditional　Healing　Homes　in　Benin　City，Nigeria一………・……………一…・一

Simposium　report
　Itakura，H．

　　Education　and　Training　Program　in　Tropical　Medicine

　　in　Advanced　Countries（in　Japanese）一・……………”…4……”………　’

Proceedings　of　XXXIV　Annual　Meeti皿gs　of　Japasese　Society　of

Tropical　Medicine

　Contents一・…　一一…　一

　Prize　winner’s　lecture（JSTM　Young　Investigator　Award）

　Special　lecture　……・…・・………

　Symposium一…

　General　presentation　……………

・1－3

・5－7

・9－16

・17－19

・21－24

・25－34

・35－38

・39－41

・42

・43

・44－53

・54－92



Jpn J Trop Med Hyg Vol 21 No 1 1993, pp. I - 3 1 

Editorial 

Present Situation and 

in 

Future Prospects of 

Developed Countries 
Tropical Medicine 

During the past decade international relationships 

have been strained by a variety of problems, not only 

diplomatic and economic but also ethnical and religious. 

The field of tropical medicine is no exception. There 

are overwhelming and vitally important health problems 

in tropical areas located for the most part in developing 

countries. It is essential that the relevant institutions in 

European and American countries, whose history of 

some one hundred years is marked by distinguished 
achievements in the protection of human health in the 

tropics, give a thought to what is going on and what is 

necessary in the field of modern tropical medicine. The 

health of the developing world should always be in the 

consciousness of the developed industrialised countries. 

The symposiurn, entitled "Present situation and 

future prospects of institutions of tropical medicine in 

advanced countries", was held in November, 1992, as 

part of the activities to celebrate the 50th anniversary of 

the Institute of tropical Medicine, Nagasaki University 

(Nagasaki Institute) (1992) . The symposium was orga-

nized by the Nagasaki Institute and the Japanese Soci-

ety of Tropical Medicine, and supported by the Ministry 

of Education, Science and Culture, Government of 
Japan. Participating institutions were Bernhard Nocht 

Institute for Tropical Medicine, Hamburg (1990), 
Prince Leopold Institute of Tropical Medicine, Antwer-

pen (1990-1991) , Liverpool School of Tropical Medicine, 

Liverpool (1990-91, 1991-92), National Institute of 

Allergy and Infectious Diseases, NIH, Bethesda (1988, 

1992) , John E. Fogarty International Center, NlH, Beth-

esda (1992) , Tulane University School of Public Health 

and Tropical Medicine, New Orleans, TDR, WHO, 
Geneva (1990, 1991) , and International Health Institute, 

Case Western Reserve University, Cleveland. The 
annual and research reports of the London School of 

Hygiene and Tropical Medicine, London (1990-91, 1991) 

were sent to the organizers. 

The Nagasaki Institute is the only government 
collaboration institute in the field of tropical medicine in 

Japan. During the fifty years since its inauguration, the 

institute has devoted itself to research and education in 

the field of endemic and tropical medicine and to the 

exchange of scientific and technological knowledge 

through medical cooperation, both in Japan and abroad. 

Looking back over the history of the past fifty years, the 

endeavors of the institute have been promoted by its 

domestic and international research colleagues in 
related academic fields. 

There are a lot of topics and problems concerning 

institutions of tropical medicine. Some of them were 

discussed at the meeting. 

-Principal function: The principal function of the insti-

tution is the sponsorship and organization of research 

and education on tropical medicine. Additional func-

tions include the dissemination and exchange of infor-

mation, the promotion of cooperation among institu-

tions and other appropriate scientific activities. 

-Organization and infrastructure: The organization and 

infrastructure may differ from institute to institute 

depending upon respective circumstances. Some insti-

tutes operate field stations in the tropics where 
epidemiologic, patient-oriented and laboratory investi-

gations are being conducted. There is always a need for 

patient care, with the mission to diaguose and treat 

patients with infectious tropical diseases. In addition 

there should be the clinical division with beds and an 

ambulatory facility for patient studies and care. Collab-

oration with local hospitals in the tropics is important. 

There is often a shortage of staff of intermediate level 

as medical doctors and practicing nurses. It is difficult 

to find young staff members, especially physicians, as 

research fields are too specialized and of limited impor-

tance in industrialized countries. Medical research in 

developing countries still lags behind because of the lack 

of means, and of research staff and technicians. 

The Nagasaki Institute is affiliated with Nagasaki 

University and is under government control by annual 

budget. But the staff limitations in small laboratories 

and the necessity of going abroad often disturb the 

continuity of laboratory research. 

-Research activities: The expanded definition of tropi-

cal medicine and recent scientific advances in the field 

have resulted in a broadening of basic scientific policies 

and research programs, and in a demand for the partici-

pation of molecular biologists and modern laboratory 
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techniques. Emphasis is placed on disease-oriented 

basic research; disease mechanisms, pathogenicity of 

infectious agents, immune response of the host, host 

-parasite relationships, vaccine development, etc. To 

this purpose, a section for molecular biology should be 

established through which the technologies of molecular 

genetics, immunology and protein chemistry should be 

introduced. There is a need for a continuing, active 

infrastructure for the organization of basic sciences, not 

to mention a well-defined method for the co-ordination 

and exchange of information. 

Attention must also be paid to the enhancement of 

fieldwork and health care activities: for example, 

epidemiology, methodology of protection of various 

kinds of tropical diseases, environmental physiology, 

geographical and ethnological pathology, comparative 

studies on diseases between the tropics and the temper-

ate areas, and interdisciplinary research on the relation-

ships among environmental factors, human ecology and 

disease manifestations. The full impact of health 

related factors can be examined only through commu-

nity studies. 

One must take care not to compete with univer-

sities. One works essentially in the field of applied 

research trying to use the technological progress of 

medicine to improve the health of the third world, but 

the border with basic research can be hazy. 

-Education, teaching program, training system : Teach-

ing in the field of imported diseases is the task of a 

specialized institute. Educational programs should be 

designed so that each academic laboratory achieves its 

own objective in the field of expertise. They are; I ) 

lectures and practicals for undergraduate medical stu-

dents at universities, 2 ) a postgraduate course leading 

to Ph. D. or other degrees, 3 ) participation in a train-

ing courses in tropical medicine for doctors, nurses, 

technologists and relevant professionals, and 4 ) medi-

cal research training courses for researchers from 

abroad or in the tropics supported by government or 

private organizations. 

-Academic services: In addition to the programs 
mentioned above, routine academic services of the 
Nagasaki Institute include laboratory diagnostic exami-

nation of viral, bacterial, protozoal and parasitic dis-

eases, postmortem examinations and histological diag-

nostic pathology of surgical specimens, and the clinical 

treatment of patients with infectious diseases at Univer-

sity Hospital. 

-Collaboration with other organizations: Considerable 

emphasis has been placed on collaboratory work of 

many kinds. Two or more institute-wide research 

programs are necessary. They constitute the main 
research effort in which major personnel and finacial 

resources are tied up. The collaboration at the level of 

the universities should be within the scope of the insti-

tute. The aim should be to achieve a critical mass of 

talent in these programs to assure productivity and 

success. Widely expanding international collaborations 

are important. 

-Budget and research funds: Research funding is an 

important matter. Appropriate official funding for 

reseatch activities in tropical countries is necessary. 

Funding should be reserved for development activities 

abroard or for research activities in the country itself. 

Each research scientist should have the opportunity to 

receive research funding from all areas of society, both 

public and private. The annual budget for the manage-

ment of the Nagasaki Institute is provided by the gov-

ernment through the university. 

-Laboratory facilities: Laboratory facilities including 

special facilities for tropical medicine should be avail-

able on the basis of the budget and research funding. 

-Scope and future policy: One of the responsibilities of 

the institution of tropical medicine should be to provide 

leadership and direction in the advancement of tropical 

medicine and primary health care and to perform other 

appropriate duties as required. The institution should be 

responsible for the preparation and up-dating of infor-

mation on tropical medicine. An important social con-

tribution is the practical work conducted in tropical 

areas according to the social needs and policy of coun-

tries concerned. With regard to the strategy for the 

development of modern tropical medicine, it is impor-

tant to; I ) encourage the formation of international 

cooperation programs such as activities under the ODA 

program, 2 ) establish relationships with international 

organizations such as WHO, 3 ) facilitate the transfer 

of research knowledge, equipment and its application to 

people in the tropics and provide help and appropriate 

assistance to the developing countries, 4 ) disseminate 

information about opportunities for education and train-

ing in tropical medicine, and 5 ) give advice to relevant 

government organizations based upon our knowledge 

and experience. We must seek to influence politicians 

and the public on the importance and justice of tropical 

medicine for those we serve in the developing countries. 

As a whole, the Nagasaki Institute is on safe ground 

in Japan for the time being. However, its survival and 

future will depend on its capacity to adapt to the largely 

unforesseable evolution of the next decennial and on its 

ability to define clearly its place in research and educa-
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tion not only in the tropical developing countries but 

also in economically advanced countries. On the basis of 

our commitment to tropical medicine and to interna-

tional friendship, we intend to continue our collabora-

tion with developing countries and advanced countries. 

We hope that the above mentioned symposium will be 

the first of many future events in Japan attended by 

speakers from institutions of tropical countries in the 

near future. 

I nstitute 

Nagasaki 

of Tropical Medicine 

University 

Hideyo Itakura 
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A NEW 
FROM 
BLACKFLY SPECIES OF MA YACNEPHIA 
GUATEMALA (DIPTERA= SIMULIIDAE) 

JOS~ O. OCHOA A.1 AND HIROYUKI TAKAOKA2* 

Received November 18 1992/Accepted December 16 1992 

Abstract: A new blackfly species, Mayacnephia tadai sp. nov. was described based on the female, pupal and 

larval specimens collected from a seasonal small stream in upland of Guatemala. This species is readily 

distinguished from the other known species by the number of pupal gill filaments (six). 

Mayacnephia is a small genus of the family 
Simuliidae consisting of 10 species, most of which were 

reported from central America (Wygodzinsky and Cos-

car6n, 1973). Recently we collected an additional 
species belonging to this genus from an upland stream in 

Guatemala which is easily separated from the known 

Mayacnephia species. This is described as a new species 

below. The taxonomic characters and their terminology 

used here follow those of Wygodzinsky and Coscar6n 
(1973) . 

Mayacne phia 

DESCRIPTION 

tadai Ochoa and Takaoka, new species 

Female. Body length 3.0 mm. Head narrower than 

thorax. Frons dark brown, covered densely with whitish 

scale-1ike pubescence; frons (Fig. D narrow with fron 

tal angle 60 degrees. Fronto-ocular areas (Fig. 1) well 

developed. Clypeus dark brown, covered densely with 

whitish scale-like pubescence, interspersed with several 

dark long hairs. Antenna consisting of 2 + 9 segments, 

dark brown; Ist flagellomere elongated, ca. 1.8 x length 

of 2nd flagellomere. Maxillary palp with 3rd segment 

(Fig. 2) of moderate size, subequal to or slightly longer 

than 4th segment; sensory vesicle ( Fig. 2 ) oblong, ca. 

0.43 x length of 3rd segment. Maxilla with 9 or 12 inner 

teeth and 13 or 14 outer teeth. Mandible with ca. 30 

inner teeth and 12 outer ones. Cibarium unarmed. 

Thorax. Scutum dark brown, densely covered with 
recumbent whitish scale-like pubescence. Scutellum 

brown covered densely with whitish scale-1ike pubescen-

ce and with several dark upstanding hairs. Postscutellum 

dark brown, bare. Pleural membrane bare. Katepister-

num glabrous, in profile as long as high, and bare. Wing 

lost. Legs also lost except for all coxae, fore femur and 

hind basitarsus; hind basitarsus (Fig. 3) nearly parallel-

sided, brown, and with well developed calcipala. Abdo-

men. Basal scale dark brown with dark and pale hair 

fringe; dorsal surface of abdomen dark brown, densely 

covered with recumbent whitish scale-like pubescence; 

tergites of posterior segments semi-shiny. Terminalia 

(Figs. 4 and 5) . Sternal plate of 7th abdominal segment 

well developed, Iarge and with numerous hairs. Sternal 

plate of 8th segment well developed, widely bare medi-

ally but with ca. 12 hairs on each side; anterior gonapo-

physes large, subtriangular, apices rounded, medial bor-

ders approximated, surface with numerous microtrichia 

and with 15-18 setae. Genital fork inverted-Y shaped, 

stem and part of arms heavily sclerotized, and arms 

with distinct projection directed anterodorsally. Para-

proct in ventral view slightly shorter than wide, and 

with ca. 9 dark hairs; in lateral view paraproct not 

produced posteriorly under cercus. Cercus in lateral 

view semicircular in shape, and with numerous hairs. 

Spermatheca large, well sclerotized except small circu-

lar membraneous area at base of spermathecal duct, and 

without internal setae. 

Pupa. Body length 4.0 mm. Head and thorax. Integu-

ment yellowish and moderately covered with minute 
tubercles. Head with 2 + 2 frontal and I + I facial tri-

chomes; thorax with 5 + 5 trichomes, all simple and 

slender. Gill (Fig. 6) consisting of 6 tubular filaments in 

pairs; all filaments shortly stalked, subequal to each 

other in length and thickness, diverged widely and each 

2. 

Division of Malaria, Ministry of Health, Guatemara City, Guatemara 
Division of Medical Zoology, Oita Medical University, Hazama, Oita 879-55, Japan ( *correspondent author) 
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Figure 1-11 Mayacnephia tadai sp. nov. 1, female head showing narrow frons; 2, 3rd segment of female 

maxillary palp showing sensory vesicle inside; 3, basitarsus of female hind leg; 4, female 

terminalia in situ (ventral view) showing 8th sternite, anterior gonapophyses, genital fork, 

paraproct, cercus and spermatheca; 5, paraproct and cercus in lateral view; 6, pupal gill 

filaments (lateral view); 7, terminal hook of pupal 9th abdomen (lateral view); 8, cephalic 

apotome and cervical sclerites of larval head; 9, ventral surface of larval head capsule showing 

hypostomium and shallow postgenal cleft; 10, apical tip of larval hypostomium; Il, apical tip 

of larval mandible. Scale bars, 0.2 mm for Figs. 1, 3, 8 and 9; 0.5 mm for Figs. 2, 4, 5, 6 and 

10; 0.05 mm for Figs. 7 and ll. 



with tapered apex; surface of filaments smooth. Abdo-

men. All terga tuberculate; terga 111 and IV each with 

4 + 4 hooks posteriorly; all hooks simple; terga V -IX 

each with continuous spine-combs anteriorly; terminal 

hooks (Fig. 7) well developed and elongated. All sterna 

except last one tuberculate; sterna V I and V 11 divided 

longitudinally along middle by membraneous, striate 

area; sterna V-VII with 4+4, 3+3 and 2+2 simple 
hooks, respectively, accompanied by 2 + 2 hooks in pleu-

ral membranes; 9th segment ventrally and laterally with 

several curved, apically coiled hooks. Cocoon. small, 

short, slipper-shaped, rather loosely woven anteriorly, 

and covering the pupal abdomen alone. 

Larva. Body length 6.5 mm. Body color pale yellow. 

Cephalic apotome (Fig. 8) broadest well before poste-

rior border, and almost pale with posteromedian and 

posterolateral head spots yellow. Cervical sclerites 

(Fig. 8) small, narrowly fused to upper ends of postoc-

ciput. Antenna as long as stem of cephalic fans; Iength 

ratio of Ist, 2nd and 3rd segment 1.0:0.85:1.1. Cephalic 

fan with 36 main rays. Mandible (Fig. 11) with numer-

ous mandibular serrations. Hypostomium (Figs. 9 and 

10) with 13 apical teeth in 3 conspicuous groups, with 

median tooth and corner teeth the largest; Iateral bor-

ders weakly serrated anteriorly; hypostomial setae 4 in 

nurnber, diverging posteriorly from lateral borders. 

Postgenal cleft (Fig. 9) small, ca. 3 x length of post-

genal bridge. Thoracic and abdominal cuticle bare 

except colorless simple setae at base of anal sclerite. 

Anal gill lobes simple. Anal sclerite X-formed, poste-

rior arms ca. 1.8 x as long as anterior arms. Ventral 

papillae present. Posterior circlet with ca. 76 rows of up 

to 18 hooklets per row. 

Type specimens. Holotype, reared adult female 
mounted on glass slide, together with its associated 

pupal skin and cocoon, Rio Amates, Guanagazapa, 
Escuintla, GUATEMALA, 23. VI. 1986. J.O. Ochoa; 
paratypes, I pupa in alcohol and I Iarva on slide, same 

data and date as holotype. All these type specimens will 

be in due course deposited in the British Museum 
(Natural History) , in London. 

Ecological notes. These pupae and larva were collected 

together with M. aguirrei (Dalmat) from twigs in a 

small temporary stream (width 50 cm; water discharge 

8 Iiters/sec.; altitude ca. 1,000 m above sea leveD. 

Female has the well developed, toothed mandibles and 

maxillae but its feeding habit is unknown. 
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Distribution. Guatemala. 

Remarks. This new species was named after Dr. Isao 

Tada, professor of Kyushu University, Japan, in recogni-

tion of his great contribution of research and control of 

Guatemalan onchocerciasis. 

The number of samples examined was small and 
even the unique female adult specimen reared from the 

pupa was not in a normal condition, missing the wings 

and most parts of legs. Nonetheless, this species was 

easily assigned to the genus Mayacnephia, defined by 

Wygodzinsky and Coscar6n (1973) , by a combination of 

the diagnostic characters of the pupa and larva, such as 

pupal cephalic sclerite with 2 + 2 frontal trichomes and 

tubular gill filaments, and larval hypostomium with 13 

apical teeth in three groups. 

This genus is mainly distributed in central America 

extending northerly to Canada and southerly to Ven-

ezuela and contains 10 species (Crosskey, 1988), all of 

which are so similar to one another in the adult and 

larval stages but differ remarkably in the pupal stage. 

The female and larva of the present new species also are 

very similar to those known species. However, the 

number and shape of the pupal gill filaments easily 

separate this species from the others. 

From Guatemala, prior to this new species, three 

Mayacnephia species, namely M. aguirrei. M. pa-
checolunai (de Leon) and M. roblesi (de Leon) , have 

been known, all of which have the differnt shapes of the 

pupal gills (Dalmat, 1955) . 
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THE EPIDEMIOLOGY AND CONTROL 
IN THE PHILIPPINES* 

OF MALARIA 

CELESTlNO Y. ASlNAS 

Received December 3 1992/Accepted January 14 1993 

Abstract: Malaria has always been considered a major public health problem in the Philippines. From 1926-

1946, malaria was identified as the leading cause of mortality and･morbidity having at least two million cases 

with from 10,000 to 20,000 deaths annually (Russel, 1936). The implementation of a nationwide malaria 

control/eradication program starting 1953, brought down the level of malaria so that it is no longer among 

the 10 Ieading causes of mortality. At present, it is still the 10th leading cause of morbidity. In 1991, the 

malaria endemic population is about 12.0 out of the total 64.5 million. It is endemic in 72 out of 75 provinces 

in varying endemicity ranging from an Annual Parasite Incidence (APD of 0.62 to 43.8/･1,000 population. 

Malaria is hypoendemic along the coastal and plain areas and hyperendemic in the foothills and forest 

fringes. There is generally no transmission in cities, urban areas and big centers of population because of 

unfavorable breeding condition of the vector. Practically, no transmission is found in areas 3,000 ft above 

sea level. 

The main mosquito vector, Anopheles favirostris, breeds in slow flowing clear, partly shaded streams. 

The secondary vectors are An. Iitoralis, a brackish water breeder; An. balabacencis, which are mostly 

confined to forested areas; An. mangyanus, which has the same habitat as the An. favirostris, but thrives 

better in forested or heavily veg.et~ed areas and An. maculatuslwhich prefer clear flowing mountain streams 

exposed to sunlight. 

The most common parasite species is Plasmodium falciparum (66%) followed by P. vivax (33%) per 

1991 records. P. malariae is rare and P. ovale was reported only once in 1969. The results of 18 years 

monitoring of drug resistant P. falciparum to chloroquine varies from 28 to 89% classified as RI with some 

RII Ievel. In the years 1982, 1985 and 1987, 100% P. falciparum resistance (RD to amodiaquine have been 

recorded. 

The Malaria Control Program objective is to reduce the incidence of malaria to 1/1,000 population by 

year 2,000 and prevent its reintroduction to malaria freed areas. The key strategy is to implement effective 

vector control measures in areas with API>5/1,000 population complemented by the rational use of 
appropriate anti - malaria drugs. In areas with API < 5 / 1,000, intensified case finding and immediate 

treatment thru PHC supplemented by an active health information system directed towards personal 

protection and prevention from malaria. Following these strategies, the national API was reduced from 

14.5/1,000 in 1987 to 7.3/1,000 population ending 1991. 

I N TRODUCTION 

Malaria has always been considered a major public 

health and socio-economic problem in the Philippines. 

From 1926-1946, malaria was identified as the leading 

cause of mortality and morbidity having at least two 

million cases with from 10,000 to 20,000 deaths annually 

(Russel, 1936) . It has been a deterrent in socio-eco-

nomic development as it has affected resettlement pro-

grams, roads, and bridge constructions, agriculture 

development and forest conservation. Various econo-

mists estimated that the government's loss due to 
malaria ranged from 100 to 750 million persos annually 

(Ejercito, 1954) , when the dollar-peso rate was 1:2. The 

current exchange rate now is 1:26. 

EpIDEMIOLOGY 

1 . General epidemiology and distribution 

Malaria is widely distributed in the Philippines. At 

present, it is endemic in 72 out of 75 provinces with 

varying degrees of endemicity ranging from an Annual 

Director, Malaria Control Service, Department of Health, the Philippines 

*Presented at Research Coordination Meeting between Endemic Countries 
Parasitic Diseases, held at Maebashi, Japan, July 1992. 

and Non-Endemic Countries on Important Tropical 
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Parasite Incidence (APD of 0.62 to 43.8/1,000 popula-

tion. In 1991, the endemic population is 12.0 out of the 

total 64.5 million. Malaria is hypoendemic along the 

coastal and plain areas and becomes hyperendemic as 

one enters the foothills and forest fringes. It is generally 

unstable with tendency to develop into epidemics. 

Transmission is more persistent in the difficult forest 

fringes because of the presence of tribal moving minor-

ities and illegal settlers not normally reached by health 

services. Transmission is associated with the abun-

dance of breeding places and density of the principlal 

vector, An. favirostris and is perennial with two distinct 

peaks, at the beginning and end of the rainy season, and 

generally lower during ,the hot summer months. The 

temperature ranging from 20-34'C is favorable for 

perennial transmission of P. vivex and P. falciparum 

while rainfall and humidity conditions are ideal for 

vector breeding and long survival. Although most 
provinces are endemic, there is no transmission in cities, 

urban areas and big centers of population because of 

unfavorable breeding condition of the vector. There is 

also no transmission in areas 3,000 ft above sea level. 

The provinces of Cebu, Leyte and Catanduanes are 
malaria-free. 

2 . Mortality and Morbidity 

Malaria was already present among the natives 

when Magellan first landed on the islands in 1521 
(Russel, 1936) . Since then, it remained a problem. 

From 1946 to 1952, the Department of Health has 

reported that malaria was the leading cause of morbid-

ity and the 5th cause of mortality. Due to control/ 

eradication efforts, morbidity rates went down from 
1,000.71100,000 to 100.81100,000 while mortality likewise 

dropped from 91.0 to only 4.11100,000 from 1946 to 1966. 

In 1989 morbidity rate is at 208/100,000 and mortality 

rate is down to 1.6/100,000. At present, malaria is no 

longer among the 20 Ieading causes of mortality and 

only the lOth leading causes of morbidity (Table 1) . 

3 . Entomology: The vectors and its bionomics 

So far, 34 species of Anopheles in the Philippines 

have been confirmed by local entomologists individually 

or in collaboration with foreign workers. 

The primary vector of malaria in the Philippines is 

An. favirostris (Ludlow). The secondary vectors are: 

An. Iitoralis (King) , An. balabacencis (Baisas) , An. 

mangganus (Banks) and An. maculatus (Theobald) . 

3 . I An. favirostris is widely distributed throughout 

the islands compared to the 4 secondary vectors 

which are limited in distribution because of 

breeding and behavioral characteristics. An. 

Table 1 Malaria morbidity and mortality statistics from 

1946-1989 per 100,000 population 

Year Po pulation 
Morbidity Mortality 

Number Rate N umber Rate 

first decen-

tralization 

second decen-

tralization 

1946 

1947 

1948 

1949 

1950 

1951 

1952 

1953 

1954 

1955 

1956 

1957 

1958 

1959 

1960 

196 1 

1962 

1963 

1964 

1965 

1966 

1967 

1968 

1969 

1970 

1971 

1972 

1973 

1974 

1975 

1976 

1977 

1978 

1979 

1980 

1981 

1982 

1983 

1984 

1985 

1986 

1987 

1988 

1989 

18 , 434 , 400 

16 , 785 , 700 

19 . 143 , 800 

19 , 689 , 800 

20 , 315 , 800 

20 , 962 , 800 

21 , 628 , 300 

22 , 316 . OOO 

23 , 025 , 500 

23 , 747 , 600 

24 , 513 . OOO 

25 , 292 , 400 

26 . 096 , 600 

26 , 926 , 400 

27 , 792 . OOO 

28 , 727 , OOO 

29 , 698 , OOO 

30 , 709 . OOO 

31 , 270 , OOO 

32 , 345 , OOO 

33 , 477 , OOO 

34 , 656 . OOO 

35 , 003 , OOO 

37 , 158 . OOO 

36 , 849 . OOO 

37 , 959 , OOO 

39 , 040 , 100 

40 , 219 , OOO 

41 , 457 , 100 

42 , 517 , 300 

43 , 751 , 300 

45 , 005 , 300 

45 , 528 , 500 

46 , 580 , 400 

48 , 316 , 503 

49 , 536 . 022 

50 , 783 , 065 

51 , 973 , 651 

53 , 192 , 708 

54 , 668 , 332 

56 . 004 , 130 

57 , 356 , 042 

59 , 721 , 307 

60 . 096 . 988 

184 . 482 

ll9 , 395 

85 , 732 

70 , 283 

63 , 075 

54 , 142 

54 . 591 

54 . 119 

71 , 363 

79 . 707 

73 , 560 

60 . 029 

71 , 666 

61 , 645 

55 , 252 

44 , 546 

40 , 342 

36 , 295 

40 , 854 

28 , 988 

33 , 737 

31 , 441 

28 , 354 

31 . 756 

28 , 594 

25 , 338 

27 . 090 

31 . 999 

27 . 420 

27 , 077 

35 , 553 

29 , 955 

35 . 353 

31 . 779 

39 , 678 

44 , 118 

40 , 496 

55 . 019 

107 , 485 

121 , 975 

124 . 153 

121 , 097 

ll4 . 679 

125 . 114 

lOOO . 7 

635 . 6 

447 . 8 

357 . O 

310 . 5 

258 . 3 

252 . 4 

242 . 5 

309 . 9 

335 . 5 

300 . 1 

237 . 3 

274 . 6 

228 . 9 

198 . 8 

155 . 1 

135 . 8 

ll8 . 2 

130 . 6 

89 . 6 

100 . 8 

90 . 7 

79 . O 

85 . 5 

77 . 6 

66 . 8 

69 . 4 

76 . 6 

66 . 1 

63 . 7 

81 . 3 

66 . 6 

77 . 7 

68 . 2 

82 . l 

89 . 1 

79 . 7 

l05 . 9 

202 . 1 

223 . 1 

221 . 7 

221 . 1 

195 . 3 

208 . O 

16 , 783 

12 . 070 

lO . 558 

8 , 801 

7 , 778 

7 , 721 

7 , 170 

6 , 720 

5 , 236 

3 , 714 

2 , 804 

2 , 376 

2 , 253 

1 , 763 

1 , 587 

1 , 373 

1 , 273 

l , 114 

976 

1 , 015 

l , 373 

1 , 147 

1 , 061 

860 

666 

547 

656 

845 

938 

1 , 018 

997 

974 

l . 077 

1 , 142 

1 , 091 

1 , 071 

985 

l , 086 

923 

1 , 166 

l , 156 

1 , 226 

1 , 176 

986 

91 . O 

64 . 3 

55 . 2 

44 . 7 

38 . 3 

38 . 8 

33 . 2 

30 . 1 

22 . 7 

15 . 6 

ll.4 

9.4 

8.6 

6.6 

5.7 

4.8 

4.3 

3.6 

3.1 

3.1 

4.l 

3.3 

3.0 

2.3 

1.8 

l.4 

l.7 

2.l 

2.3 

2.4 

2.3 

2.2 

2.4 

2.5 

2.2 

2.2 

l.9 

2.1 

1.7 

2.1 

2.1 

2.1 

2.0 

1.6 

From Philippine Health Statistics: 1946-1989 



favirostris breeds in slow flowing, clear, partly 

shaded streams and seepages which abound in 
rolling foothill areas. It is generally zoophilic. It 

has been considered a wild species and is seldom 

found resting inside houses. When it enters a 

house it prefers resting on walls and objects 

within the 0-2 ft level from the floor, and around 

corners with 0-5 candle power light intensity. 

An. favirostris is readily recognized by a golden 

flaviscence on the ventral apical half of the 

proboscis. An, favirostris is still susceptible to 

DDT. 
3 . 2 An. Iitoralis thrives in brackish.- water, Iagoons, 

rock pools and crevices on coral reefs. This 

species is very well adapted to sea water of high 

salinity. An. Iitoralis has been found to be a 

major vector in the Sulu Archipelago and the 

coastal areas of Western Mindanao. It resem-

bles An. sundaicus except for the presence 6f the 

prehumeral pale spot on the wing. Adults may 

be found indoors but prefer to bite outside 

houses. 

3 . 3 An. balabacencis is named after the small island 

of Balabac in the southern ti･p of Palawan. It 

was thought to be a complex form of An. dirus 

but Peyton and Harrison in 1979 confirmed it to 

be different and thus retained its name of An. 

balabacensis. It breeds in forest rainpools, dug 

wells, water in logging roads, tire prints and 

animal wallows. It is highly anthropophilic but 

also feeds on monkeys thereby serving as a 

vector of simian malaria. 

3 . 4 An. mangyanus is an indigenous Philippine 
species named after the Mangyan native tribe of 

Mindoro. It has the same breeding habitat as 

that of An. favirostris but thrives better in for-

ests or semi-forested areas. The adult resemble 

An. favirostris except for the absence of the 

fiaviscence on the proboscis and the presence of 

two pale spots on the basal third of the coastal 

vein. It is exophilic but tends to be anthro-

pophilic in the absence of available host prefer-

ence in developed areas. 

3 . 5 An. maculatus is exophilic, strongly zoophilic, 

seldom enters houses and prefers to rest out-

doors amongst vegetations. It breeds in clear 

fiowing mountain streams exposed to sunlight 
but not in forested areas. Ejercito et al. (1934) , 

found the sporozoites in the salivary gland and 

since then subsequent dissections failed to show 

its presence. 
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4 . Parasitology and drug resistance problem 

The most common parasite species is P. falciparum 

with around 66% follow,ed by P. vivax with about 33% 

per 1991 records. In the past 30 years, the falciparum/ 

vivax'~ratio varies from 60-70% in favor of falciparum. 

P. malariae is rare and P. ovale is reported only once in 

Palawan in 1969. 

4. 1 

4. 2 

The 
coopperation with WHO/CIDA.i-s producing Drug Resis-

tant Micro Test Kits A and B all:d portable incubator for 

world distribution. Supplies for these test kits and 

incubators can be ordered through WHO, Western 
Pacific Region, Manila. 

Drug resistance problem 

Resistance to anti-malaria drugs was first repor-

ted when a malaria technician stationed in Pal-

awan in 1968 got malaria and did not respond to 

two courses of amodiaquine treatment. The 
occurence was traced to contract workers retur-

ning from abroad. Three foci of drug resistance 

were subseqently identified: one in Palawan, 

another in Aklan, Visayan Island group and the 

third was in the Central Luzon. From that time 

on, monitoring for drug resistance to malaria 

was pursued nationally through both macro and 

microtests. The results of 18 years survey by the 

Malaria Control Service from 1974 to 1991 
(macro and micro in vitro techniques) varies 

from 28 to 89% resistance to chloroquine, mostly 

RI and RII Ievels (Table~ 2). Since 1988 to 1990 

however, micro in vitro tests reveal a 100% 

sensitivity to chloroquine. From 1982 to 1987, 

100% P. falciparum resistance (RD to amodia-

quine have been recorded. Multi-drug resistance 

has been found in Sulfadoxine-pyrimethamine. 

For the past five years, Mefioquine and Quinine 

remain sensitive (Table 2) . 

Micro test kits and incubator productions for 

drug resistance monitoring 

Malaria Control Service, Philippines, in 

CONTROL OF MALARIA 

1 . Historical background and program development 

Malaria control efforts started in 1926 when a 

Malaria Control Section was organized in the Bureau of 

Health. Selective larviciding with Paris Green was 

initiated and quinine and plasmochine were used for 

chemotherapy . 

By 1930, naturalistic and mechanical methods were 

used such as damming, periodic flushing (automatic 

siphons) , e~rposure of breeding streams to sunlight, 
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Table 2 In vitro studies on drug resistance, Malaria Control Service/Phili ppines, 1974-1990 

Year reference Method 
Respose 

Amodiaquine Chloroquine Mef loquine Quinine Sdx/Pyr 
Place of study 

1974-Shute/Valera 

MES 
Macro 19/46 (41.3%R) Central Luzon, Cavite, 

Mindoro, Palawan, Rizal 

1975-Shute/Valera 

MES 
Macro 46/166(27. 7% R ) Abra, Isabela, Quirino, 

Cagayan, K. Apayao, Central 

Luzon, Cavite, Mindoro, Pal-

awan, Sulu, Tawi-Tawi, 
Basilan, N. Cotabato 

1976-Shute/Valera 

MES 
Macro 68/112(60. 7% R ) Cagayan, K. Apayao, 

bales, N. Ecija, Rizal, 

Mindoro, Palawan, Sulu 

Zam-
Occ. 

1977-Shute/Valera 

MES 
Macro 78/ll3(69. O% R ) Isabela, Quirino, K. Apayao, 

N. Vizcaya, Rizal, Occidental 

Mindoro, Palawan, Sulu 

1978-MCS Macro 61/104 (58 . 7%R) Isabela, Quirino, Cagayan, N. 

Vizcaya, Bulacan, Bataan, 

Zambales, Rizal, Occ. Mindor-

o, Aurora. Palawan, Quezon, 

Sulu, Tawi-Tawi, Davao 

1979-MCS Macro 55/90(61. 1% R ) Isabela. Cagayan, Ifugao, Q.C. 

Rizal, Cavite, Aurora, Pal-

awan, Quezon, Sulu, S. 
Cotabato 

1980-MCS Macro 21/35(60. O%R) Isabela. Cagayan, Bulacan, 

Bataan, Caloocan City, Rizal, 

Or. Mindoro, Palawan, Sulu 

198 1-MCS Macro 41/46(89. l%R) 0/25 (100% S ) Cagayan, Bataan, Rizal, 
Laguna, Palawan, Quezon, Or. 

Mindoro, Sulu, Basilan 

1982-MCS 

Sarkovski et al. 

(NAMRU) 

Macro 

Macro 
Micro 9/9 (100% R ) 

22/38 (57 

9/14 (64 . 

.9%R) 

3%R) 

0/38 (100% S ) 

9/42 (21% R ) 2/9 (22 .2%R) 

Rizal, Camarines, Norte, 

Agusan Norte, Davao Norte 

Occ. Mindoro 

1983-MCS Micro 18/31 (58 . l% R ) 1/31(3. 2%R) Bulacan, Cagayan, Quezon, 

Eastern Samar, Agusan Norte 

1984 -MCS Micro 5/13(38. 5% R ) 0/4 (100% S ) Rizal, Occ. Mindoro 

1985-MCS 

Sarkovsk i 

Micro 

Micro 

4/4 (100% R ) 

3/59 (5% R ) 

6/11 (54 . 5% R ) 0/8 (100% S ) 

4/59 (6 . 8% R ) 

Bulacan, Rizal 

San Lazaro Hospital 

1986-MCS 

Watt, et al. 

Micro 

Micro 

10/12 (83 . 3% R ) 

4/5 (80% R ) 

l0/12(83. 3%R) 0/5 (100% S ) 0/5 (100% S ) Bulacan, N. Ecija, 

Bataan. Quezon 

San Lazaro Hospital 

Rizal, 

1987-MCS 

Long et al. 

Sanofi 

(MCS/RITM) 

Micro 

Micro 

Micro 

17/26 (65 . 3% R ) 

271144 (18 . 7% R ) 

8/8 ( 100% R ) 

12/21 (57 . 1%R) 0/3 (lOO% S ) 

0/8 (100% S ) 

0/18 (100% S ) 

0/8 (100% S ) 

2/7(28 .6%R) Quirino, Bulacan, Bataan, N. 

Ecija, Quezon, Negros 
Oriental, Zamboanga 

RITM Laboratory 

1988-MCS Micro 12/22(54. 5%R) 0/20 (100% S ) 0/15 (lOO% S ) 0/22 (100% S ) 6/19(31. 6% R ) Mindoro, Aurora, 

Laguna, Bulacan 

Quezon, 

1989-MCS 

MCS/RITM (Halofan 
trine Clinical Trial) 

Micro 

Micro 

4/6 (66 . 6% R ) 

14/15(93.3%R) 

0/6 (100% S ) 

0/15 (100% S ) 

0/2 (100% S ) 

0/28 (100% S ) 

0/6 (100% S ) 

0/15 (lOO% S ) 

2/5 (40% R ) 

0/12 (lOO% S ) 

Bulacan, Quezon, Laguna, 

Bataan, Or. Mindoro, 
Cagayan and Caloocan City 

1990-MCS Micro 5/13(38. 5%R) 0/12 (lOO% S ) 0/1 (lOO% S ) 0/12 (100% S ) 0/9 (100% S ) K. Apayao, Bulacan, Palawan 



slopping stream banks, herb*･ge cover and larvivorous 
fish (Ejercito, 1936) . Gambusia affinis was introduced in 

Manila by the Americans from Texas. Since that time 

onwards scientific studies of the epidemiology of 

malaria, vector bionomics and various control measures 

were undertaken. These became the basis for launching 

a national malaria control program in 1953. 

From 1952-1954 a DDT Pilot Project in Mindoro 

was conducted. After demonstrating that DDT is an 
effective and economical method of controlling malaria, 

WHO and the US government fully backed the 
Philippines for a nationwide DDT spraying operation. 

The result was quite successful that by 1956, the control 

objective was changed to an eradication program. In 

1959, malaria was dramatically reduced to about 1.2/ 

1,000 population that everyone was hopeful that malaria 

can be eradicated. 

It was unfortunate for the program that in 1959, the 

governm6ht started its reorganization. The Department 

of Health- was required to decentralize the Malaria 

Eradication Service (MES) and placed it under the 

direct administrative control of the eight Regional 

Health Offices. MES was reorganized and performed 

staff functions. The next six years of the program saw 

resumption and resurgence of malaria. The objective of 

malaria eradication became dim. A,fter a review of the 

program and an administrative campaign to centralize 

it once more, Republic Act 4826 was passed in 1966. 

This act mandated a centralized nationwide eradication 

program under one director with the assistance of 

USAID and WHO. Twenty American Peace Corp 
Volunteers were also assigned with the Program. 
Annual Parasite Incidence (APD was maintained at 

around 3/1,000 population. With the phasing out of 

USAID and WHO beginning 1973 and the diminishing 
10gistics support of the government, API went up to 

around 6/1,000 and maintained at that level until MES 

was again decentralized and integrated to the Field 

Health Services through Executive Order No 851 in 

1983. The problem of inadequate resources remained, 

vector control was limited to containing fiare-ups and 

house spraying was selective and partial. Only bed-

rooms were sprayed. Malaria situation worsen and API 

steadily rose to about 7.8/1,000 by the end of 1986. In 

1987 API dramatically went up to 14.5/1,000 population 

(Table 3, Fig. 3) . 

2 . Current status of the program: 

After the famous bloodless people power revolution 

of 1986, major changes in the organization and manage-

ment were introduced by the new DOH Ieaders. Among 
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the programs evaluated was the malaria control pro-

gram. Executive order No. 119 dated January 30, 1987 

was issued giving opportunities for the new manage-

ment to reorganize and introduce innovative approaches 

to malaria control. Noting the deteriorating endemicity 

level of malaria and considering the lessons experienced 

from the previous decentralization, the new organiza-

tion was restructured to be semi-vertical wherein a 

strong vector control service was placed directly under 

the direction of the Provincial Staff while case finding 

and treatment was integrated at the District Health 
levels. 

The present MC program is strengthened by a five 

Table 3 Parasitological Indices from 1957-1991 

Year 
Population 

at risk SPR API ABER Remarks 

1957 

1958 

1959 

1960 

1961 

1962 

1963 

1964 

1965 

1966 

1967 

1968 

1969 

1970 

1971 

1972 

1973 

1974 

1975 

1976 

1977 

1978 

1979 

1 98 O 

1981 

1982 

1983 

1984 

1985 

1986 

1987 

1988 

1989 

1990 

1991 

11 , 433 . 109 

11 , 575 , 121 

11 . 857 , 517 

11 , 157 , 908 

12 . 028 , 879 

13 , 914 , 846 

14 . 298 , 709 

14 , 441 , 556 

14 , 631 , 273 

15 , 813 . 846 

14 , OOO , OOO 

16 . 297 , 226 

15 , 142 , 521 

15 . 483 , 321 

11 . 111 , 366 

13 , 128 . 205 

10 , 587 . 598 

11 . 126 , 133 

11 . 666 , 219 

11 , 348 , 235 

ll . 871 , 273 

3 

3. 

7. 

7. 

6. 

5 

7. 

10 

8 

ll 

12 . 

lO . 

12 

15 . 

23 . 

16 

16 . 

ll 

7 

7 

6. 

. 04 

30 

20 

33 

40 

. 40 

80 

. 40 

. 60 

. 60 

30 

70 

. 50 

10 

50 

. 50 

70 

. 40 

. 50 

. 30 

81 

24 . 20 

2 . 80 

1 . 21 

5 . 53 

4 . 53 

6 . 91 

3 . 43 

4 . 44 

6 . 65 

1 . 86 

3 . 29 

2 . 23 

1 . 90 

3 . 22 

3 . 24 

2 . 40 

6 . 10 

7 . 47 

5 . 80 

5 . 20 

6 . OO 

7 _ 30 

5 . 90 

6 . 60 

5 . 80 

5 . 90 

5 . 90 

6 . 90 

9 . 20 

7 . 80 

14 . 50 

13 . 90 

9 . 90 

7 . 30 

7 . 28 

10 . 70 

7 . 10 

8 . 40 

10 . 20 

9 . 10 

9 . 40 

7 . 70 

6 . 90 

6 . 80 

6 . OO 

4 . 80 

5 . 50 

4 . 80 

4 . 60 

3 . 90 

4 . 70 

lO . 50 

12 . Ol 

12 . 70 

10 . OO 

10 . 68 

Decentralization 

Centralization 

(RA 4826) 

Martial law 

(1972-1981) 

integration (EO 851) 

People power revol 

MCS strengthened 

(EO 119) 

WB assistance 

From Anmual Reports, MCS: 1957-1991 
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year　loan　from　the　World　Bank　which　took　effect　July，

1990．

2．1　　0bjective

　　　　　　　　　　The　general　objective　is　the　reduction　of

　　　　　　malaria　incidence　to1／1，000population　by　year

　　　　　　2000．

2．2　　Policies　and　strategies

　　　　　　　　　　The　program　adopted　the　tactical　variants

　　　　　　advocated　by　the　World　Health　Assembly　in

　　　　　　1978in　the　context　of　PHC，namely：reduction

　　　　　　of　malaria　mortality　and　morbidity　and　reduc－

　　　　　　tion　of　malaria　prevalence　and　incidence．It　is

　　　　　　now　moving　to　the　initial　implementation　of　the

　　　　　　4th　tactical　variant．

　　　　　　　　　　The　key　strategy　is　to　implement　effective

　　　　　　vector　control　measures　in　areas　with　API＞5／

　　　　　　1，000population　complemented　by　the　rational

　　　　　　use　of　appropriate　anti－malaria　drugs．In　areas

　　　　　　with　API＜5／1，000，intensified　case　finding　and

　　　　　　immediate　treatment　through　PHC　supplement－

　　　　　　ed　by　an　active　health　information　system　direct・

　　　　　　ed　towards　personal　protection　and　prevention

　　　　　　from　malaria．　In　some　selected　areas，when

　　　　　　apPropriate，biological－enviro㎜ental　manage－

　　　　　　ment　measures　are　implemented　thro廿gh　com－

　　　　　　munity　participation．

　　a）Policies

　　　（1）　Standard　organization　at　regional　and　provin－

　　　　　cial　levels；

　　　（2）Setting　aside　funds　for　hiring　spraymen　and

　　　　　canvassers　and　paying　their　travel　allowances　by

　　　　　respective　Regional／Provincial　Health　Omces；

　　　（3）　Issuance　of　guidelines　on　planning　and　field

　　　　　operations；

　　　（4）Creation　of　malaria　coordinators　at　regional，

　　　　　provincial，district　and　municipal　health　levels；

　　　（5）Securing　fmds　from　different　funding　sources

　　　such　as　General　Appropriation　Aごt，W6rld　Bank，

　　　AreaDevelopmentProjects，WHO，USAID，NGO，
　　　etc．；

　（6）Staff　development，training，transfer　oftechnol・

　　　ogy；

　（7）Operational　research　in　collaboration　with

　　　other　research　institutions　and　continued　testing

　　　of　insecticides　and　anti－malaria　drugs；

（8）Continued　monitoring　of　parasite　resistant

　　　strain；

（9）Fielding　central　o伍ce　monitoring　and　evalua・

　　　tion　teams；

（10）Centralized　procurement　of　insecticides，drugs，

　　　equipment　and　logistical　support　to丘eld　services；

　（11）　Linkages　to　NGO，　GO　and　international

　　　agencies；

　（12）　Production　of　test　kits　and　incubator　for　初

　　　∂伽research　in　coordination　with　WHO／CIDA

　　　for　world　distribution．

b）　Strategies；

（1）Stratification　of　endemic　areas　and　application

　　　of　appropriate　control　measures　per　stratified

　　　area（Fig．1）

（2）Emphasis　on　vector　control　in　areas　with・AIP正＞

　　　5／1，000

（3〉Intensified／stratified　case　finding　and　immedi・

　　　ate　treatment　and　parallel　development　of　volun－

　　　tary　poSt　involving　Community　partiCipation　in

　　　blood　collection　and　treatment；

（4）Rational　use　of　anti－malaria　drugs　considering

　　　reSiStant　Strain；

　（5）　The　use　of　the　different　types　of　insecticides

　　　shall　be　staggered　by　area　and　by　interval　to

　　　prevent　the　early　development　of　insecticide　resis・

　　　tance　of　mosquito　vector（s）；

（6）Supplementary　use　of　impregnated　mosquito

　　　netas＆control　measure；

Malaria　Control　Measures

Stratification

API／1，000

Surveillance Vector　control

Mod．
Vig．
ACD／
PCD

Blood

exam．

Epid．

invest．

Treat

ment
Reme－
dial

Chemi－

　　cal

Biolo－

gical

Environ－
menta1

Personal

Protec－

　　tion

IEC

Malaria　freed

＜5／1，000API

5－10／1，000API

〉10／1，000API

〈1／1，000
　　　一

　　　》

＜7／1，000

0ptiona1
（PCDonly）

　　一

　　》

　　ヅ

Optio－

　nal

　　　》

　　　》

　　　》

＜7／1，000

　　一

　　》

　　》

　　》

　　ゾ

（Clinical

only）

》
〉
’
一
一

　　一

Focal

l　cycle

spray

2cycle

spray

　一

Selec－

tive

　　》

　　》

　一

Selec－

tive

　　》

　　》

一
》
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(7) Establishment of integrated microscopy center 

at district level: Clinical diagnosis is advocated in 

highly endemic areas and where appropriate; 

(8) Intensification of IEC/health informations; 

(9) Scheduled monitoring and evaluation 

3 . Accomplishments 
The national Annual Parasite Incidence (APD has 

been reduced from 14.5/1,000 in 1987 to 7.3/1,000 popula-

tion ending 1991. There are twenty-one provinces which 

have attained an API Iess than 1/1,000 population and 
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three non-endemic out of 75 provinces as of 1991. It is 

projected that by 1994, the average API will be around 

2.5/1,000 population (Fig. 2) . 

3 . I Comparative accomplishments: 1987-1991 

Particular 1987 1989 1990 1991 1988 

1. API 

2. SPR 

3 . ABER 

4 . Smear exam, l 

5 . Positives 

- P, faici~rum 

-P. vivax 

-Mix inf~tioDS 

6 . Houses 
s ra ed 

14 . 5 

10 . 5 

13 . 8 

,113,784 1 

154 , 091 

104 , 281 

48 , 285 

1 , 525 

270 , 729 

13 . 9 

11 . 4 

12 . 1 

, 356 , 024 

154 , 943 

107 , 373 

46 , 779 

79 1 

651 , 04 1 

9.9 

7.8 

12 . 7 

1 , 478 , 968 

115 , 542 

76 , 730 

38 , 079 

733 

686 , 539 

7.3 

7.3 

10 . O 

1 , 183 , 370 

86 , 172 

52 , 781 

32 , 983 

408 

671 624 

7 . 28 

6.81 

10 . 68 

l , 268 , 284 

86 , 392 

56 , 867 

28 , 778 

747 

662 , 004 

the Philippines 

4 ) Ejercito et al. (1954): The six-year Philippine Malaria 

Control Program, Amer. J. Trop. Med. Hyg., 3 

5 ) Five-year directional plan, Malaria Control Service 

Department of Health, 1989-1993 

6 ) Salazar, N.P. (1989): The malaria situation in the 

Philippines: A critique: State of the Art-Malaria 
Philippine Council on Health Research and Develop-

ment, 1-49 

7 ) Sambasivan, G., Santos, M.N. eo al., (1954): Mindoro 

DDT Pilot Project. Final report submitted to WHO 

8 ) Santos, M.N. (1988); Malaria control program: Man-

agement and research needs. Proceedings of the Third 

National Congress on Health Research and. ~)evelop-

ment, Philippines, 92-106 

9 ) Payne, David, Evaluation Report of in vitro, in vivo 

surveillance in the Philippines, 1986 

4 

4 

. Problems/Constraints 

. I Administrative 
(a) Untimely/delayed release of funds; funds still 

inadequate; 

(b) Lack of trained malaria personnel. No takers, 

salary being not commensurate with difiicult 
tasks; 

(c) Malaria is presently a low priority program by 

RHO/PHO. Malaria is now the 10th leading 
cause of morbidity and no longer among Ist 20 

cause of mortality. 

4. 

4. 

2 Technical 
(a) Parasite resistance to some anti-malaria drugs 

3 Operational 
(a) Refusals to house spraying with DDT; 

(b) Population movement; 

(c) Lack of transport facilities; 

(d) Incomplete treatment of cases due to attitude 

of patients; 

(e) Apathy of community in participating in the 

control program; 

(f) Uncertain peace and order condition in many 

highly endemic areas. 
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NEUROPATHOLOGICAL OBSERVATION 
FUNGUS DISEASES IN THE TROPICS 

OF 

SHIRO NAOEi, KAZUTOSHI SHIBUYA1, 

MEGUMI WAKAYAMAI AND KATSUHISA UcHIDA2 

Among about 100,000 species of fungus, it is said 

that pathogenic fungi are about 100 species. 

In deep-seated fungus diseases, there are primary 

mycosis and secondary mycosis. Secondary mycosis is 

very common throughout the world as an opportunistic 

infection. However, as for primary mycosis, fewer 

cases are seen and mostly endemic. It is particulary 

significant in the tropics, but very rare in Japan except 

chromomycosis and a few cases of cryptococcosis. 

MATERIALS AND METHODS 

Cases with cerebrai lesions were used among mate-

rials hitherto gathered. Most of cases of tropical 

mycoses were from institutions of foreign countries. 

PATHOLOGICAL CHANGE 
OF OppORTUNISTIC FUNGUS DISEASE 

As an opportunistic infection> candidiasis is spread-

ing hematogenously with many diseases including SLE 

as primary disease. There are numerous spotty hemor-

rhage and lesions are also present in the ventricle. In the 

case like this, fungal elements of Candida stretch, 

morphologically simulating to true filamentous fungi, 

with tissue reaction being very rare. 

In aspergillosis, Iesions resemble to those by Can-

dida, but hemorrhagic focus of Aspergillus is rather 

larger. Histologically, emboiic lesions are present. 

In cryptococcosis, granulomatous primary focus is 

sometimes found in lung, and when the host falls into the 

immunosuppresive condition, systemic cryptococcosis 

becomes present through hematogenous spread. It is 

evident that there are many fundamental diseases which 

bring about the decreasing of cellular immunity. It is 

also characteristic that multiple cystic lesions are devel-

oped (Fig. l). Histologically, it is meningoencephlitic 

lesion without tissue response (Fig. 2) . 

In mucormycosis, hemorrhagic infarction is often 

observed, whereas granuloma is rare. 

Nocardiosis is mainly caused by Nocardia steroides 

which produces abscesses in lung and brain. The disease 

currently occurs on the immunocompromized host after 

organ transplantation. Delicate filaments are present 
(Fig. 3) . 

As a typical primary fungus disease, histoplamosis 

is endemic in some regions of USA along the Ohio and 

Mississippi River, but cases have also been reported 

from Central and South America, Africa and very rarely 

from Indone8ia. Clinical signs resemble closely to 

Figure l 
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Figure 4 

tuberculosis. Involvement of the brain in this disease is 

uncommon, however when involved, there appeares 
meningitis type with meningoencephalitic feature or 

abscess formation including yeast cells. Although very 

rare in case, epithelioid cell granuloma with caseous 

necrosis closely mimic to tuberculosis is developed. 

Fungal elements of Histoplasma capusulatum are seen in 

the central zone of caseous necrosis, which were stained 

using anti-Histoplasma capusulatum antibody made by 

ourselves. 

GENERAL PATHOLOGICAL ASPECT IN TROPICS 

African histoplasmosis and Lobo's disease are less 

common and no cases with lesions of Central Nervous 

System (CNS) have been reported. 

North American blastomycosis is endemic in USA 

and Canada, but it has also been reported in Venezuela, 

Congo and South Africa. CNS is involved in the ratio of 

3-20% and the lesion presents as the combination of 

suppurative and granulomatous reaction. Meninges, 
basal ganglia, cerebellum and spinal cord are known to 

be involved. 

South American blastomycosis, synonym for par-

acoccidioidomycosis, is mainly observed in Latin Amer-

ican countries. Lesions are mainly seen in lung, Iymph 

node, adrenals and liver. Incidence of lesiohs in the CNS 

is about 10%. Cerebral involvement pres~nts as 
granulomataus lesion and there are two forms; meningi-

tis and granuloma (Fig. 4). Yeasts lO-60 pm in diame-

ter with multiple buds are seen in the granulomatous 

lesion. In meningitic forms, the lesion tends to be mainly 

10calized on the base of the brain. Cells positive to 

GFAP proliferate around the abscess. Around fungus 

agent positive to PAS reaction, there appeared numer-

ous macrophages stained by anti-Human alveolar ma-

crophage (HAM) . 

Coccidioidomycosis is typical primary mycosis due 

to the fungus, Coccidioides immitis, which has the most 

infectious pathogenesis. The disease has a distribution 

in Western parts of USA, Mexico and the Pacific side 

from the Andes of South America, but more particularly 

in San Joaquim Valley of California and Arizona of 

USA. Lung, spleen and brain are frequently involved. 

Dr. Hungtington reported that the cerebral lesions were 

seen in 82 cases among 142 autopsy cases (58%). In the 

CNS, the disease can present as a meningitis and menin-

goencephalitis (Fig. 5), and the formation of 
granulomas is often observed. Fungi occur in tissue as 

sac fungi containing endospores. Meningeal and sub= 

meningeal glias are proiiferated, and within the 
inflammatory change of the meninges, macrophages by 

HAM are increasing. In granulomatous type of coc-
cidioidomycosis, glias proliferate around the granuloma 

and a lot of macrophages are seen in granuloma by 

GFAP･PAS and HAM. 
As to rhinosporidiosis, two cases have been report-

~ ~ ~~'>~i"*~*'< 

~"~i"'""~~~~i~"^i'~~~=~ 

Figure 5 
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ed with the involvement of spinal cord, however, no 

cases with the lesion in the CNS. 

Cladosporiosis in the CNS is a general term for the 

diseases caused by brown fungi, socalled Dematiacea 

such as genus of Cladosporium. Phialophora. Foncecaea. 

Exophiala. However, the name is usually restricted to 

those only by Cladosporium spp, such as C, trichoides. C. 

bantiarum. C. gougeroti. C, carionii. When using the 

restrictive name, the diseases by the other brown fungi 

are called to be chromoblastornycasis or 
chromomycosis. Many cases have been reported in 
Europe, North and South America, Africa, Indonesia, 

Taiwan, Japan, etc. 

In tropics, there are many cases of diseases by 

brown fungi. However, in Japan, there are a few cases 

by Cladosporium spp., while as to chromomycosis, about 

20 autopsy cases are reported, most of wihch are of 

children under 15 years old. It is also characteristic that 

cerebral involvement is present in many cases (Fig. 6). 

In chromomycosis, it is characteristic that brownish 

black lesions are present. Generally, granulomatous 

lesions are developed, and the meningitic lesions are 

often seen with the involvement in VirchowRobin's 

space. Multinucleated giant cells are phagocyting fun-

gus with the proliferation of glias around. Iviacrophages 

are also increased. In only one case, within the severe 

inflammatory cell infiltration, numerous B-cells were 

observed, but no T-cells. 

The formation of multiple granulomas are thought 

to be by means of hematogenous spread. However, in 

human cases, as the formation of lesions and their early 

stage cannot be observed, we carried out the experiment 

using mice. 

Mice were intraveneously injected with 2 strains of 

Exophiala dermatit･idis demonstrating different virulence 

which were isolated from human brain and lymph node. 

Figure 6 
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Figure 7 

~~ 
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Observing periodic change of the lesions, we studied the 

course to produce granuloma (Fig. 7) . 

Lesions may occur in any part of the brain. In some 

cases, meningitis was developed, but in most cases, 

abscess with fungal elements was produced. 

On the 7th day after injection, prominent glioses 

were present. On the 17th day, appearance of macro-

phages became marked, and there was a tendency to 

produce granulomas. 

SUMMARY 
The cerebral iesions of fungus diseases are of three 

types; meningitis type, encephalitis type and mixed type 

of the both. As to infiammatory changes, the translation 

from suppurative inflammation to granuloma was obser-

ved. 

Secondary mycosis arises in immunocompromized 
host by prominent proliferation of fungi following bacte-

rial bashing induced by antibiotics. It is usual that there 

is no tissue response. 
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ALTERATIONS 
JAPANESE 

OF SPINAL CORD 
B ENCEPHALITIS 

IN 

MASAO KISHIKAWA 

Abstract: The cytopathologic changes of Japanese B encephalitis (JBE) are basically similar to those of 

other forms of arbovirus encephalitis. Because the entire central nervous system including the spinal cord 

is involved to varying degrees, the nomenclature 
phalomyelitis. 

of JBE should actually be Japanese B panence-

five aged patients who underwent autopsies (Table 1). 
INTRODUCTION 

The duration to death was 4 days to 307 days. All of 
Japanese B encephalitis (JBE) is a tropical neuro- these JBE cases were confirmed serologically. Neuro-

10gical disease found in the countries of east and south pathological investigations were performed histopath-

Asia, such as Japan, Korea, China, Taiwan, Malaysia, ologically and immunohistopathologically. 

Indonesia, Thailand, Nepal and India. Since the isola-

tion of the pathogenic virus by a Japanese neuropsy-
RESULTS chiatrist in 1934, the disease has been called Japanese B 

encephalitis (Hayashi, 1937) . As a result of the geo- The surfaces of the brains usually showed conges-

graphical distribution, very few neuropathological tive and sometimes edematous changes. But no suppur-

details of JBE can be found in European and American ative alterations were observed. The thalamus, corpus 

textbooks. Descriptions of the spinal cord lesions are striatum and substantia nigra were always affected 

also rare in the textbooks. prominently. Hemorrhagic lesions were frequently 
found in the thalamus. Petechiae and small foci of 

MATERIALS AND METHODS necrosis were also detected not only in the thalamus but 
also in other parts of the cortex and centrum semiovale. 

Spinal cord and brain specimens of nine JBE cases Histologically, focal and small necroses of the cerebral 

were available from two children, two middle-aged and cortex were frequently observed. Vacuolar changes of 

Table I The cases of spinal cord studies on Japanese B encephalitis 

N o. Age Sex Antibody Duration Brain Others 

2 

3 

4 

5 

6 

7 

8 

9 

4 mos. 

5 yrs. 

47 

51 

65 

65 

69 

72 

82 

M 
M 
M 
F 

M 
F 

M 
M 
M 

Tt 
t 

tt 
tt 
tt 
tt 
tt 
tt 
t 

4 days 

8 

18 

307 

14 

68 

4 

18 

12 

1, 

1 

1, 

1, 

1 

1, 

1, 

935 g 

300 

370 

250 

140 

300 

360 

100 

Brain edema 

Brain edema 

Only spinal cord 

Cervical cord 

Brain edema 

Duration: course from onset to death (days) 
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the cerebral cortex and white matter were also occa-

sionally found. Glial nodules were one of the most 

conspicuous alterations. The reactive cells were 
astrocytes and microglias. Neutrophils were also mixed 

in the glial nodules in the cases lasting only 4 days. 

Perivascular lymphoid cell cufling was easily detected. 

Relatively well circumscribed demyelinated lesions were 

also commonly observed. The axons of these foci were 

almast completely preserved. Cases of long duration, 

however, showed a few axonal swellings. Immunohist0= 

chemical staining for antiJBE virus antibody (courtesy 

of Dr. Sata. JNIH: Tokyo) showed positive findings in 

the neurons of the thalamus (Fig. Ia) . The substantia 

nigra was another ane of the most severely affected 

sites. Marked gliosis and neuronal degeneration with 

dropping out of neuromelanin were easily observed. 

Although the entire cortex was involved mildly to 

severely, the thalamus, midbrain and corpus striatum 

were mainly and severely affected in all cases. The 

cerebellum, pons and medulla oblongata were also 
involved to varying degrees. 

With regard to the spinal cord, macroscopically, 

moderate to marked congestion was found in almost all 

JBE spinal cords. Microscopically, the spinal lesions of 

JBE displayed basically the same appearance as those in 

the brains. Perivascular lymphoid cell cufiing, glial 

reactions such as glial nodules and neuronophagia (Fig. 

lb) , petechiae and myelin loss were detected. Of all the 

spinal levels, the lumbar portion was affected most 

severely. Neuronal loss of the anterior horn and rare= 

faction were detected occasionally. Perivascular 
lymphoid cell cufiing was clearly evident, while thicken-

ing of the vascular wali was not observed in JBE. 

Central chromatolysis was found frequently in the 
motor neurons of the anterior horn. Three of the nine 

cases showed some degree of alterations in the lateral 

pyramidal tract, but with indistinct circumsription. 

Two cases showed mild demyelination and/or myelin 

pallor (Fig. 2a) , and the other case showed moderate 

vacuolar changes in the pyramidal tract. The pyramidal 

lesion was more prominent at the thoracic level. The 

patient who died after oniy four hospital days also 

showed vacuolar changes in lateral pyramidal tract. A 

few cases showed intracytoplasmic vacuolar changes in 

the large neurons of the anterior horn. There was no 

confirmation of the existence of neutral fat in these 

vacuolar lesions. Perivascular lyinphoid cell cuffing and 

chronic inffammatory cell infiltration were also observed 

in both the motor and sensory nerves of the cauda 
equina. Demyelinating foci were occasionally detected 

in the peripheral nerves (Fig. 2b) . 
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Figure 2 a. Alteration af the lateral pyramidal tract 

the lateral pyra~lidal tract ( * ) of case No. 

equina of case No. 5. Dernyelinating lesion 

mixed. KB stain, x 150. 

Mild demyelination and/or myelin pallor is seen at 

7. KB stain, >< 30. b. Sensory nerve of the cauda 

(1eft side) and preservation of myelin (right side) are 

As 
disease, 

DISCUSSION 

a result of the geographical 

very few neuropathological 

distribution of the 

details of JBE can 

be found in European and American textbooks. Before 

discussing the neuropathological features, it will be 

useful to present a brief epidemiological introduction of 

JBE in Japan. 
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Figure 3 The number of cases of Japanese B encephalitis in Japan: 1948-1988. 




