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ADDITIONAL INFORMATION ON PROPOSED REGULAR PROGRAMME 
AND BUDGET ESTIMATES FOR THE FINANCIAL YEAR 1966 

(OFFICIAL RECORDS No. Ij8) 

INTER-REGIONAL AND OTHER PROGRAMME ACTIVITIES 
ASSISTANCE TO RESEARCH AND OTHER TECHNICAL SERVICES 

INSECTICIDE RESISTANCE AND VECTOR CONTROL 

The prograjiime being undertaken by the Organization on insecticide resistance and 

vector control may be divided into four main parts• 

1. The search for immediate counter-measures through the development and testing of 

alternative insecticides and new methods of control. 

2, Field investigations on the ecology and biology of vectors of public health 

importance and the field evaluation of new insecticides. 

3a The co-ordination, stimulation, support and servicing of research into the nature 

and development of resistance, with the objective of understanding its implications and 

ultimately of developing counter-measures on a rational basis• 

The interpretation of the results of this and other research and its translation 

into practical and effective vector control procedures. 

The proposals contained in Official Records No
e
 158 for vector control and insecti-

cide resistance are described below in accordance with this breakdown. 

1。 The search for immediate counter-measures 

Since I960 the Organization has undertaken an extensive programme for the evaluation 

and testing of newly-developed insecticides. This international collaborative research 

has been carried out by seven laboratories with the objective of taking the fullest 

possible advantage of the great resources and research potential of the chemical industry 

in the development of new vector control measures• 

The evaluation is performed in five stages. Stage 工 being the initial evaluation 

of the insecticidal properties of the candidate compounds. This is assessed by the 

determination of complete dosage mortality curves against susceptible and other resis-
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tant strains of adult house-flies and adult and larval anopheline and culicine mosquitos. 
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The data from the experiments are examined to evaluate the с rо s s-toieranc e picture of 

the compounds concerned and to search for compounds negatively correlated with resis-

tance. Data available on the toxicity of the candidate compounds are reviewed and 

the collaborating laboratories are advised if any unusual hazards a:,e involved in 

laboratory evaluations or if any special precautions need to be taken. Samples 

of the technical product are compared with the pure active ingredient in simple acute 

toxicity tests. For compounds falling into well-known classes the acute or longer-

term tests for toxicity are designed to make possible a comparison with well-known 

products. For materials having toxic properties not already well-known, a study of 

their mode of action is made. In any studies on animals attention is paid to the value 

of antidotes and biochemical tests to detect exposure before poisoning is apparent. 

Candidate insecticides are assessed for residual effectiveness of various formu-

lations on representative types of building materials. Emphasis is placed on 

determinations of the physico-chemical properties of candidate compounds and their losses 

by volatilization^ sorption and decomposition. In the first instance, test insects 

are susceptible strains of anopheline and culicine mosquitos, but resistance strains are 

used with promising compounds. 

Preliminary laboratory evaluations of the effectiveness of the different insecti-

cides are carried out against mosquito adults and. larvae, house-flies, body lice, fleas 

bed-bugs and ticks. Candidate compounds meeting the Stage 工工 evaluation criteria are 

studied at the next level of development. 

At Stage Ш , toxicological data are obtained to enable the Organization to advise 

other collaborating laboratories on recommendations for the protection of operators 

mixing and applying the candidate compounds in small-scale field trials. Formulation 

properties and macro- and micro-analytical methods for use in field-testing operations 

are developed. Small-scale field tests against mosquito adults and larvae, house-flies， 

fleas and bed-bugs are performed, and hut tests against anopheline mosquitos are carried 

out at Arusha, Tanganyika, Candidate compounds meeting Stage III evaluation criteria 

are recommended for advanced field trials• 
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As part of the Stage IV investigations, village-scale trials are performed 

by the WHO Insecticides Testing Unit (Inter-regional 2 7 0 , official ВеёоЫП 1^8 

p. 237) against anopheline mosquitos and work is 亡egun on the derelopment of 

standardized methods for testing the resistance or susceptibility of mosquitos 

to compounds found sufficiently effective to warrant their operational use. At 

the same time， chemical analytical techniques required for field use of the candi-

date compounds are developed and specifications for promising materials are 

examined. During the field trials in the Insecticides Testing Unit in Nigeria, 

toxicological and biochemical investigations are carried out to determine any-

possible hazard to persons corning into contact with the material .duriûg_and 

after its application. ^ 

The directors of the seven laboratories meet annually, review the work per-

formed during the year and make recommendations for further work, including field 

trials during the ensuing.12 months•“ 

The laboratories and research units involved in these investigations are as 

follows. 

Regular Budget - Official Records No. 138 � p. 250 

Basic screening and evaluation of new chemicals for control ^ 丄已〇〇〇 

of invertebrate vectors of disease 

Department of Entomology, University of California, 
Riverside, United States of America 

This contractual technical agreement has been in force since I960 at th^ 

level of $ L8 000 per annum. Up to the end of 1965 the amount that will be paid 

is $ 108 000 and $ 18 000 is rèqûèstèd'for 1966. 

This laboratory undertakes -the preliminary screening of" all new materials 

(Stage 工）and is therefore the crux of the whole evaluation scheme. It has 

examined over 1100 compounds to date. 

Publications arising from this work: 25 (see References, pp. 1-^) 
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Mammalian toxicity studies $ 6 0 0 0 
:.、....：丄.:：.… • :... ———• - — — - • — - • 

Toxieologty Research Unit, Medical Research Council 
Laboratories,,. Carshalton, Surrey, United Kingdom 

TJiis contractual technica] agreement has been in force since I960. Por 

-the first three years $ 5000 per annum was provided; since 1963 this amount was 

raised to $ 6000, The total amount paid by the end of 1965 will be t) 2丫 UX)， 

and $ 6000 is requested for 1966. 

This institute undertakes the toxicological investigation of new insecti-

cide at Stages I,工工 and III， and maintains liaison between toxicologists 

undertaking the investigations in the field at Stage IV. 

Publications arising from this work: •••••••••• 3 (see References^ p. 4) 

1

 Assessment of residual effectiveness of insecticides : $ 7000 

Tropical Pesticides Research Unit, Porton, Wiltshire, 
United Kingdom 

The contractual technical agreement commenced in I960； up to the end of 

1965 the total amount paid will be $ '45 000 and $ 7000. is requested for 1 9 6 6 . 

This laboratory - evaluates - insecticides at Stage II agairïst ü g í í é t y of 

building surfaces used in different parts of the world. This gives nom。irv^nnation 

at a very early stage whether the compounds will have any promise as residual 

insecticides for malaria eradication in areas such as Africa, Latin America and. 

India. 

Publications arising from this work:…•••••••• 18 (see References, pp. 5-6) 

Methods of analysis and specifications for new insecticides $ 5500 

Tropical Products Institute, London, United Kingdom 

This contractual technical agreement commenced in I960; up to the end of 

1965 the total amount paid will, b e $. 26 000, and $ 5500 is requested for 1966. 

This institute is responsible at Stages 工工，III and IV for the chemical 

research on new compounds introduced into the scheme, with particular reference 

to their formulation, that might be used, not only in the preliminary trials, 
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but also in situations where the compounds would perhaps be introduced into 

large-scale programmes• The laboratory also undertakes ad hoc studies of a 

chemical nature which arise from the Organization
T

s programmes, and assists 

the evaluation of impregnated papers and other standard materials provided 

WHO for insecticide testing and resistance research. 

Publications arising from this work: •••••••••• 2 (see References, p. 7) 

Evaluation of new chemicals for control of invertebrate $ 15 00〇 
vectors of disease 

Entomology Research Division, United States Department 
of Agriculture, Gainesville, Florida, United States 
of America 

This contractual technical agreement commenced in I960； up to the end of 

1965 the total amount paid will be $ 90 000, and $ 15 000 is requested for 1966, 

This laboratory is responsible for the evaluation of new insecticides 

at Stages 工工 and III against mosquito adults and larvae, lice, house-flies, 

ticks, bed-bugs and fleas. It is also responsible for performing small-scale 

field trials with selected insecticides to determine their persistency when 

applied to premises in areas of'high mosquito density. One of the most 

important achievements of the collaboration of this laboratory has been 

related to the acceptance of malathion as an insecticide for lice control. 

This laboratory is also responsible for the primary evaluation of сhemos terilants• 

Publications arising from this work: (see References, pp, 8-li) 

VC 2 Development of new chemicals for vector control $ 15 000 

Technical Development Laboratories, Communicable Disease 
Center, Savannah, Georgia, United States of America 

This contractual technical agreement commenced in I960； up to the end of 

1965 the total amount paid will be $ 90 000， and $ 15 000 is requested for 1966. 

in 

by 

VC 7 
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This laboratory is responsible for work at Stages II and I H on the 

evaluation of newly-developed insecticides against adult and larval anophelines 

and house-flies• This laboratory has been largely responsible for the 

developmental work on malathion and dichlorvos (DDVP). 

Publications arising from this work: •••••••••• 19 (see References, pp
e
 12-13) 

VC 12 Field testing of insecticides $ 7000 

Tropical Pesticides Résearch 工ristiïute, Arusha, Tanganyika 

This contractual technical agreement commenced in I960； up to the end of 

1965 the total amount paid will be $ 36 000, and $ 7000 is requested for 1966. 

This laboratory undertakes Stages I H and IV evaluation of insecticides 

that appear to have promise for malaria eradication. This is done by applying 

them in specially-constructed test huts into which the mosquitos can enter 

naturally. The results of these trials indicate whether candidate materials 

might be tested at the Insecticides Testing Unit, Lagos, and in other areas 

in the world. 

Publications arising from this work: • • • • • • 2 5 (see References, pp. l4-l6) 

VC 1 Studies on insecticides
д
 insect resistance and vector control $ бООО 

Centre Muraz, Bobo-Dioulasso， Haute-Volta 

This support was started in 1964 at $ 2000 per annum and at the end of 1965 

$ 4000 will be paid. A further' $ 2000 is requested for I966. 

The investigations desoribed above ^undep VC 12 are performed iiv-East Africa
c 

The work being performed under VC 1 is related to a different ecological situation 

as Bobo-Dioulasso is situated in the savannah area of West Africa. The investi-

gations carried out by this laboratory are concerned with the treatment of 

experimental huts fitted with window traps and other devices for determining the 

reaction of natural populations of mosquitos to residual insecticides
r 
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VC 2b Research on the resistance of Culex fatigans . 4000 
~and Aedes aegypti • 

Department of Zoology, University of Western Ontario, 

London, Ontario, Canada 

This contractual technical agreement has been in operation since 196З0 

Up to the end of 1965 the total amount paid will be $ 000, and $ 5000 is 

requested f01
х

-

This laboratory has collaborated xvith the Organization for many years 

on studies 011 the resistance of Culex fatigans and Aedes aegypti to insecticides。 

Colonies of mosquitos from different parts of the world have been established 

in this laboratory and both the adults and larvae are subjected to selection 

pressure with some of the more promising compounds that have emanated from the 

scheme. This information is vital to determine the potential value of a 

compound over an extended period of time» 

Publications arising from this work: l8 (see References, pp. 17-18) 

‘ 

Insecticides Testing , Logos $ 71 8〇0 

The 工nsecticides Testing Unit has operated in Nigeria since 1959. 

function of this research unit is to perform village-scale trials on newly-

developed insecticides that might be used in malaria eradication,, At the same 

time, results of studies carried out during the past few years have also indicated 

the value of these materials for use against other species of mosquitos., such 

as Culex fatigans
a
 The Unit has tested between two and three compounds each 

year, and is an integral part of the programme being conducted by.WHO on the 

evaluation of new insecticides^ representing Stage IV of the scheme in- which 

the laboratories referred to above are participating. This undertaking is 

carried out in collaboration with the Federal Government of Nigeria, with the 

latter providing accommodation and auxiliary staff. The Organization., on the 

Inter-
regional 
270 
Off. 
Rec. 138 

The 



EB55/WP/4 
Annex A.. 
page 8 

other hand, is responsible for the everyday running of the project, and up to 

1965 will provide two entomologists, one chemist and one laboratory technician. 

The consultants are required to give advice on toxicology of compounds being 

tested by the Unit. 

Publications arising from this work: •••••••••• 7 (see Reference, p,19) 

2. Field investigations on the ecology and biology of vectors of 
public health importance and field evaluation of new insecticides 

Field trials are arranged in research units sponsored jointly by national 

health administrations and WHO and also by national health administrations with 

the assistance of WHO. The majority of the latter do not require financial 

assistance from the Organization, but only assistance through the supply of 

certain of the insecticides and minor apparatus and equipment. The field studies 

for which financial provisions have been requested for 1966 are as follows. 

Regular Budget - Official Records No. p. 250 

Studies on insectioidal compounds $ )〇〇〇 

Pest Infestation Laboratory, Springforbi, Denmark 

This is a continuing contractual technical agreement which was initiated 

in 1958 for studies on resistance of house-flies. Prom 196) the work was extended 

to include field trials of new insecticides against house-flies. Up to the end 

of I965 $ 13 500 will be paid, and $ 3000 is requested for 1966* 

This laboratory is ideally suited to perform field trials on new insecticides 

as it has an agreement with almost 35 farms in Denmark under which it has the 

right to carry out control experiments
л
 As the resistance pattern of the flies 

on each farm has been studied over many years, the effectiveness of new compounds 

under a variety of biological conditions can be adequately studied. The 

laboratory is also able to carry out ecological investigations which have a direct 

relationship to the techniques and procedures for applying pesticides. Although 

it does not formally investigate compounds under the evaluation scheme, this 
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laboratory
1

s work is a logical continuation of the laboratory and simulated 

trials in the field by testing these compounds under truly field conditions. 

Up to the present five new insecticides have been tested. 

Publications arising from this work: *。••*"••• 5 (see References, p. 20) 

Inter-
regional 
271 
Off. Filariasis Research Unit, Rangoon $ 60 200 
Rec. 138 — — — — — 

p. 237 This Research Unit was established in I962 in Rangoon with the collaboration 

of the Government of Burma. Its responsibilities consist essentially of studying 

the biology, bionomics and ecology of Culex fatigans in Rangoon, with the view 

of developing methods for the control of the mosquito vector of the disease. 

Epidemiological investigations are also being carried out as an integral part 

of the Research Unit
r

s work. The Government of Burma provides accommodation， 

two entomologists, one epidemiologist and several auxiliary staff and drivers• 

On the other hand, WHO has provided all transport, equipment and supplies, as 

well -as a project leader (entomologist), an entomologist-ecologist，and ento-

mologist. The consultants will advise on specialized aspects of the Unit
T

s work 

as required, ‘ 

During the past two years, emphasis has been placed upon studies on the 

ecology and biology of the species. Plans have now been made to begin preliminar 

field control experiments ùsing some of the new insecticides from the evaluation 

scheme described above. This work will include, epidemiological investigations 

to determine whether these control measures, interrupt transmission of the disease. 

Publications arising from this work: 14 (see References, pp. 21-22 

Special Account for Medical Research - Official Records No. 1)8, p
r
 468 

Inter-
regional Research Unit for the control of Aedes aegypti $ 56 15斗 
5〇6

 :

 ‘ 

This Unit is to be established in 1966 and will carry out research and 

field trials on the control of Aedes aegypti, using organo-phosphorus, carbamate 

and other insecticides, biological control procedures, and other techniques not 

at present employed. Provisions are made for three entomologists, consultants. 

and for supplies, equipment and operational costs. 
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It is proposed that the Research Unit be .established in a suitable area 

in the South-East Asia or Western Pacific region to undertake the following. 

(i) To study the ecology, behaviour, distribution and vectorial 

status of A, aegypti in countries of the South-East Asia and Western 

Pacific. 

(ii) To relate this information to behaviour patterns of species in 

the Americas and Africa. 

(iii) To determine the susceptibility status of A. aegypti in different 

countries in the South-East Asia and Western Pacific to insecticides 

and to make recommendations on the immediate choice of insecticides• 

(iv) To determine whether.the DDT-resistance gene of this species 

in South-East Asia and the Western Pacific regions is the same as 

that in the Americas. 

(v) To develop control procedures embracing alternative insecticides, 

genetic control and the possible introduction of natural enemies, and 

to initiate experimental field studies in the Americas and the South-East 

Asia and Western Pacific regions• 

This Research Unit would be established in collaboration with a national 

health administration and the development of its programme would be built on 

the experience gained with the research unit working on the ecology, biology 

and control of Culex fatigans in Rangoon supported under the regular budget 

(Inter-regional 271， Official Records, No. 1J8, p. 237). The collaboration 

of laboratories in different parts of the world would be sought in these 

investigations so that this project would become the centre in which the 

research efforts of highly-specialized workers would be concentrated, as well 

as a training centre for nationals from the different countries. The staff 

of the Unit would also be available to provide advice to governments on 

request» 
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The co-ordination, stimulation, support and servicing of research 

Regular Budget - Official Records No, 1^8, p. 250 

Research on the genetics of the Culex pipiens complex and other 
mosquito vectors of filariasis; and the maintenance of standard 
strains of C. fatip;ans $ JOOO 

Institute of Genetics, University of Mainz, Germany 

Support was started in i960, and $ ^>000 was provided for each year from 

i960 to 1963. The amount was increased to $ 4000 for 1964 and 1965» The 

total amount that will be paid by the end of 1965 is $ 20 000， and $ ^000 is 

requested for 1966, 

The work performed by this laboratory has a direct relationship with the 

long-term programme on Culex fatigans and filariasis carried out by the WHO 

Filariasis Research Unit， Rangoon (Inter-regional 271， Official Records No. 1)8， 

p. 237). It provides genetical guidance and advice on request and performs 

laboratory investigations in support of field studies
# 

Two strains of C, pipiens fatigans from Rangoon have been established and 

specifications of the two strains have been prepared. Crossing experiments 

between strains of C, fatigans from India, Burma, Japan, the United States of 

America and Europe have been carried out. An imcompatible strain based upon 

crosses between Burmese and the United States strains has been developed and 

field studies upon it will shortly begin with the view of initiating a genetical 

control project. Studies on a standard reference strain of C. fatigans have 

been completed and the distribution of it to laboratories in different parts of 

the world has started. Studies on lethais and markers have been.completed. 

Two sex-linked eye mutations have been discovered as well as a number of lethal 

factors
# 

It is anticipated that this laboratory will continue to serve in a similar 

capacity in the future. 

Publications arising from this work: 2 (see References, p. 2)) 
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VC 25 Research on the genetics of house-flies $ 4000 

Istituto di Zoología Spallanzani", University of 
Pavia, Italy 

Support has- been-provided to this Ins t i tute • sine e 1961 ($ 10 000 per 

annum) from the Special Account for Medical Research, The total amount that 

will be paid by the end of 1965 is $ 5〇 000, and $ 4000 is requested from the 

regular budget for 1966. 

As part of the programme for servicing research, this Institute has 

established a standard strain of Musca domestica for toxicological and bio-

chemical studies (SRS/Musca/l), This strain has high uniform susceptibility to 

organic insecticides, all known factors related to specific forms of resistance 

being eliminated. The strain also possesses stabilized biological properties, 

including size, fertility, production, developmental rate and longevity. All 

lethais and debilitating factors have been eliminated. 

The Institute has also established a second strain, SRG/EGS/Musca/l, 

intended for advanced and specialized research. This has easily detectable 

genetic markers not affecting size, fertility or insecticide susceptibility as 

a means of identification. 

These strains are being provided to research laboratories throughout the 

world. It is planned to continue this service if funds continue to be made 

available. 

Publications arising from this work: ••”••“” 1 (see References, p. 24) 

VC 23 Research on appliances for dispersing pesticides $ 3000 

Imperial College of Science.and Technology, Department 
of Zoology and Applied Entomology, Sunninghill, United Kingdom 

Support to this laboratory began in 1964 ($ 3000) and provisions have been 

made in the 1965 and 1966 budgets for similar amounts• 

This laboratory carries out research directed towards the development of 

more efficient pes tic ide-dispèrs iñg equipment and on components to meet special 

situations. It also evaluates newly-developed equipment which might be used 

in programmes with which VfflO is associated. 
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Prototypes of molluscicide-dispensing apparatus have been developed for 

field trial in Southern Rhodesia. A number of different types of sprayers 

used in malaria eradication programmes have been evaluated. Studies are 

proceeding on nozzle erosion and development of test procedures. 

Special Account for Medical Research - Offioial Records No, 1)8， p. 471 

VC 101 Maintenance and distribution of resistant and susceptible 
strains of insects $ 5000 

Standard strains of Musca domestica have been established in Pavia 

(VC 25, Official Records No. 138, p. 250) and four strains of Culex fatigans 

are being maintained in Mainz (VC 21， Official Records No, 138, p. 250)• A 

standard strain of Aedes aegypti will shortly be established which it is not 

anticipated v/ill involve the Organization in an^. expenditure. 

These s.tralna .are distributed for research purposes to laboratories 

collaborating with WHO in its programme on insecticide resistance.. 

VC 102 Procurement and distribution of radioactive insecticides $ 5000 

VC 103 

As a service to research, WHO has provided to certain laboratories 

quantities of DDT, dieldrin, malathion, acetyl choline and one carbamate 
14 

labelled with С . This has been instrumental in increasing the amount of 

research on biochemistry and. toxicology and in standardizing results of work. 

Up to the end of 1964^ samples had been provided to laboratories, collaborating 

with WHO on research on insecticide resistance and mammalian toxicology. 

Purchase and supply of reference materials, pure chemicals 
and special compounds $ 5000 

Since 1955 the Organization has maintained, a service to national health 

administrations, research laboratories and field projects in the form of 

provision of standard test kits for determining resistance., standard materials 

for use in research on insecticide resistance and vector control, and special 

compounds for toxicological and analytical research. These funds are requested 

to continue this service。 
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WHO has up to the present distributed almost 4500 test kits for determining 

resistance, and as a consequence has gathered invaluable data regarding the scope 

and dynamism of insecticide resistance» This enables the Organization to foresee 

situations developing and to take steps to meet these。 

Publications arising from work on insecticide resistance and other 

surveys: 29 (see References, p; 25) 

Procurement of equipment and chemicals $ 5000 

Field research carried out by WHO or by national health administrations 

in collaboration with the Organization to determine the effectiveness of 

insecticides against insects in different ecological conditions is in some 

circumstances supported by the provision of the necessary insecticides and 

expendable items of equipment. 

4. The interpretation of the results of research and translation into vector 
control procedures 

Through visits by technical staff of the Organization, the assistance 

of consultants and the advice of expert committees, scientific groups, etc. 

for which provisions have been made in both the regular budget and the Special 

Account for Medical Research, the results of the work arising from the above and 

from other laboratories which do not require financial assistance from WHO, the 

Organization produces at regular intervals documentation on resistance, toxi-

cology, chemistry and application of insecticides and the control of the different 

vectors of public health importance for the guidance of national health authorities。 
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ADDITIONAL INFORMATION ON PROPOSED REGULAR PROGRAMME 
AND BUDGET ESTIMATES FOR THE FINANCIAL YEAR 1966 

(Official Records No. 1^8) 

INTER-REGIONAL AND OTHER PROGRAMME ACTIVITIES 
ASSISTANCE TO RESEARCH AND OTHER TECHNICAL SERVICES 

MALARIA (page 448) 

The subjects dealt with in the projects proposed for 1966 are: parasitology; 

in vitro growth of parasites; simplification of detection techniques； differentiation 

of sporozoites; cytological studies； investigation of various aspects of simian and 

rodent malaria; epidemiology; studies of transfusion malaria; the epidemiology of 

persistent malaria, perinatal mortality due to malaria； immunology; development of 

haemagglutination tests； fluorescent antibody techniques； studies of humoral 

immunity； the relationship of haemaglobin types and thalassaemia to the suscepti-

bility of malaria infections; chemotherapy； the mechanism of drug resistance; the 

development of new antimalarials and their operational use in the field; the 

employment of medicated salt； entomology; studies on feeding preferences of 

mosquitos; on the resistance of vectors to insecticides； on methods of biological 

control； on the elucidation of the A. gambiae complex; on the range of dispersion 
— — - . .. . • 

and longevity of mosquitos. 

The following pages refer to projects indicated on pages 448-449 and numbered 

according to column Information provided covers the following points: Project 

number. Title, Institutions carrying out the specific research through 1964, 1965, 

1966 with the amount of assistance indicated, Results of investigations, Publications 

resulting from the projects. 
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1. Project No. ME 2 

2. Title STUDY OP SIMIAN MALARIA AND I
r 

Institutions 

Taiwan Provincial Research Institute, 
Ch

 f

ao Chow, Republic of China 

University of Ceylon, Colombo, Ceylon 

University of Sao Paulo, Brazil 

IMPLICATIONS FOR МАЬАЩА.. ERADICATION 

Amount ($) 
through < “ 

1964
 1 9 6 5

 •
 1 9 6 6 

10 ООО 

3 500 

10 ООО 

3 500 з 500 

4. Results 

In Taiwan the incidence of infection of local monkeys by P> inui amounts 
to 25^- In Ceylon it has been shown that P> cynomolgi and P. shortti are 
very common in local monkeys and a parasite new to science has been discovered. 
In Brazil P. simium and P. brazilianum have been found and the search for 
natural vectors continues. In none of these investigations is there any 
evidence that simian malaria can be regarded at the present time as an obstacle 
to the global malaria eradication programme, since the parasites described are 
not likely to be transmitted to man in natural conditions. 

5. Publications 

Dissanaike, A. S. (196斗）Simian malaria parasites of Ceylon (WHO/ÎVIal/479) 

Dean?, L- M. (1964) Studies on simian malaria in Brazil (WH0/lyial/473) 
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1. Project No. ME 56 

Title STUDIES ON RELATIONSHIP OP HAEMOGLOBIN TYPES AND THALASSAEMIA 
TO SUSCEPTIBILITY TO MALARIA INFECTIONS 

Institutions 

Department of Preventive Medicine, 
University of Ibadan, Nigeria 

Faculty of Tropical Medicine, 

University of Medical Sciences, Bangkok, Thailand 

Institut Pasteur, Dakar, Senegal 

Département de Bactériologie., Université Lovanium, 
Léopoldville^ Congo 

Amount ($) 

t h

g e f ^ 6 6 

б ООО 

9 ООО 

5 8oo 

3 ООО 

3 ООО з ООО 

Results 

There is good evidence from West Africa that haemoglobin S has a 
protective role by decreasing the severity of malaria infection• The same 
is also true with regard to haemoglobin E in Thailand. No convincing 
evidence has been produced on the postulated protective effect on malaria 
infection of G-6-PD deficiency but more research on it is in progress. 

Publications 

Gilles, H. M . (196斗）Gluco s e-6-phos phate dehydrogenase deficiency sickling 
and malaria in African children in South-western Nigeria (WHO/Mal/458) 

Edozien, J, C. (1963) Deficiency of glucose-6-phosphate dehydrogenase in 
Nigeria (WH0/VIal/408) — — ^ — — - — 

Edozien, J. C ” Gilles, H. M. & Udeozo, I- 0. К. (1962) Adult and cord-blood 
gamma-globulin and immunity to malaria in Nigerians, Lancet, 251 

Edington, G. M . (1964) Haemoglobinopathies in Africa, Proc
v
 7th Int> Congr* 

Trop, Med. M a l” Rio de Janeiro (in print), Abstr. in WH0/VIal/4l7 — 

Vandepitte， J. & Stijns， J . (196)) Les hémoglobinosQS au Congo (Léopoldville) 
et au Rwanda-Burundi, Ann, Soc. Belge Méd. T r o p” 271_ 
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1. Project No. ME 5 

2. Title STUDY OP TRANSFUSION MALARIA AND ITS IMPLICATIONS Ш MALARIA^EFrADTCATION 

Institution 

The Martsinovsky Institute of Medical 
Parasitology and Tropical Medicine, 
Moscow, USSR 

Federal Institute of^Public Health, 
Belgrade, Yugoslavia 

4. Results 

Cases of accidentally induced malaria subsequent to blood transfusion are 
mainly due to P. malariae. Relapse in blood induced quartan malaria might 
occur although the infection is not due to mosquito transfer of the parasite. 
It was found that the infectivity to mosquitos of quartan malaria induced by 
transfusion is negligible from practical point of view. Methods have" been 
developed for prevention of accidental malaria infection subsequent to blood 
transfusion. 、 

5« Publications 

Sergiev, P. G•， Tiburskaya， N. R. & Vrublevskaia, 0. I. (1964) Features of 
quartan malaria caused by blood transfusion and methods of its prevention, 
Proc, 1st Intern. Congr, Parasit,^ Room (In press) 

Duhahina> N. (1964) Epidemiology of continuing malaria transmission and factors 
determining the possibility of its renewal (ШО/Ма1/457) 

Duhanina, N. N. & Zeckova, T. R. (1964) Epidemiology of quartan malaria in the 
USSR, Proc. 1st Intern. Congr. Parasit., Rome (In press) 

Duhanina, N. N. (196)) Factors conducive to resumption of transmission in areas 
where malaria has been eradicated. Seventh 工rrberru Congr. Trop. Med. and Mai, 

: - R i o de Janeiro, Sept. 1963, Abstr, in WiO/Mal/4l7, Annex I, p. 11 

Lepes, T. (1964) Induced malaria in Yugoslavia transmitted, accidentally by blood 

transfusion (WHO/Mal/457) 一. - • 

Amount ($) 
through 

1964 

8 400 

1965 1966 

3 000 3 000 

1

 See project No. ME 11. 
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1. Project No. ME 11 

2. Title MEASUREMENT OF THE DURATION AND LEVEL OP ACTIVITY OP ANTIMALARIAL DRUGS 

3. 工 institutions 

Institute of Microbiology， Parasitology and 
Epidemiology "Dr I. Cantacuzino", Bucharest, 
Romania 

Ministry of Health, Dar-es-Salaam, United 
Republic of Tanzania 

Federal Institute of Public Health, Belgradej 
Yugoslavia 

Amount ($) 

二 f 1966 

7 500 

11 700 

2 000 
1 

4 000 4 000 

Results 

The study of activity of sporontocidal drugs in Romania was preceded by an 
investigation of the infectivity of scanty parasitaemia to mosquitos. It was 
found that even very low or asymptomatic infections can be infective to Anopheles. 
Further work on the drug action is in progress. A field trial carried out in 
Tanganyika showed that in mass drug administration the antimalarial drugs available 
at the present time should be given not less often than twice a month. In highly 
endemic areas drug administration alone cannot be expected to interrupt transmission 
unless it is continuous and unless coverage of the population is ensured. There 
is 、need for new long-acting antimalarials. . 

‘ 

5. Publications 

C±uca, M. et al. (196)) Experimental research on the infectivity for A. atroparvus 
oí. P. vivax or P. falciparum asymptomatic parasitaemias in relation to 
acquired immunity in countries where malaria is endemic (Ш0/Ма1/378) 

Clyde, D. P. (1962) Mass administration of an antimalarial drug combining 
4-aminoquinoline and 8-aminoqulnoline in Tanganyika, Bull. Wld. Hlth Org., 27, 203 

Clyde, D. F ” Mzoo, F. & Mluba, S. (196)) Treatment of malaria with small daily 
doses of chloroquine hydroxynaphthoate or tannate, Bull, Wld Hlth Org., 28, 1^2 

Clyde, D. P., Mzoo, P. M. & Mluba, S. (19бЗ) Therapeutic trials of chloroquine 
silicate in Tanganyika (WH0/Mal/)88) 一“^ “―一 — 〜—““—— 

Clyde, D. P. (1964) Suppression of malaria in Tanganyika using medicated salt 
(Ш0/Ма1/433) “― ————————— 

This project was mainly related to the study of transfusión malaria and its 
results are quoted under ME 5, 
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1. Project No. ME 39 

2. Title DEVELOPMENT OF TECHNIQUES FOR A FIELD STUDY OF LONGEVITY OF MALARIA 
VECTORS" IN RELATION Ю VECTORIAL CAPACITY"-

3. Institutions 

East-African' Institute of Malaria and Vector-
Borne Diseases, Amani, United Republic of 
Tanzania 

Department of Entomology, Faculty of Sciencesj 
University of Cairo, Egypt, UAR 

4. Results • 

Amount ($) 
through ~

6 

1 9 6 4 丄 购 

4 9 0 0 

2 500 

1966 

3 000 5 000 

The estimation of physiological age of female mosquitos by counting the 
number of dilatations of the ovarioles is a feasible method also when applied to 
Anopheles gambiae, the most important vector of malaria in Africa. However, this 
method is slow and not reliable unless carried out by experts. A simpler method 
based on classifying mosquitos into parous and nulliparous from the aspect of 
ovaries appears to be satisfactory. The numerical data thus obtained permit to 
assess the vectorial capacity of the Anopheles populations. 

5. Publications 

Detinova, T. S. & Gillies, M. T. (196)) Preliminary report on the possibility of 
determination of physiological age in Anopheles gambiae and Anopheles funestus 

(Ш0/Ма1/379) 

Gillies, M. T. (1964) Selection for host preferences in Anopheles gambiae Giles 

(WHO/Mal/455) 

Detinova, T. S.'； & Gi?:Iies; T. (1964 ) Observations" on the determination of the 
age composition and epidemiological importance-of populations of A. gambiae 
and A. funestus in Tanganyika， Bull. Wld Hlth Org., 23 

Gillies, M. T. (1964) Selection for host preference in A. gambiae, Nature, 20)， 852 

Abdel-Maiek, A. A. (196)) Study of the feeding habits of male Anopheles sergenti 
Theó. at Sîwa Oasis using radiophosphorus (WHO/Mal/斗12) 
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1. Project No. ME 49 

2. Title DEVELOPMENT OP ENTOMOLOGICAL INDICES FORESHADOWING THE RESUMPTION 

OF TRANSMISSION 

Institution 
Amount ($) 

1965 1966 
through 

1964 
East-African Institute of Malaria and 
Vector-Borne Diseases, Amani， United 
Republic of Tanzania 3 000 

3 000 5 000 
4. Results 

Methods have been developed for estimating the vectorial capacity of the 
mosquito population under the impact of the residual insecticide. Such an index 
might be provided from the estimation of the degree of man-mosquito contact and 
the expectation of infective life. Graphical models for computing the necessary 
data in the field have been prepared. 

5. Publications 

Detinova, T. S • & Gillies， M. T, (196)) Preliminary report on the possibility 

of determination of physiological age in Anopheles gambiae and Anopheles funes 

(WHO/Mal/379) “ — — — 

Detinova, T. S. & Gillies, M. T. (1964) Observations on the determination of the 
age composition and .epidemiological importance of 玲ópulations of•A.. gambiae 
and A, -funestus in：.Tanganyika., Bull.: Wld Hlth Org. , 50,. 23 . 

Pringle, G. (1964) Some factors affecting the detection of residual transmission 
in malaria eradication schemes in Africa (*WH0/Mal/427) 
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Project No. ME 51 

2. Title STUDIES ON HUMORAL IMMUNITY AND ON TECHNIQUES FOR THE QUANTITATIVE 
— — MEASUREMENT OP IWIUNE RESPONSES TO EXPERIMENTAL MALARIA INFECTIONS 

Institutions 
Amount ($) 

1965 1966 
through 
196斗 

Liberian Institute of Tropical Medicine 
Harbel, Liberia 4 ООО 

Medical Research Council Laboratories 
Pajara, Bathurst, Gambia 9 ООО 

Department of Parasitology, 
University of Singapore, Malaysia 17 800 

6 000 6 000 
4. Results 

The method of fluorescent antibodies was studied in full and applied in the 
field. The results confirm the hypothetical concept of acquired malaria immunity 
and the test was found reliable and sensitive. Correlation has been found 
between fluorescent antibody and antiplasmodial immunity. Application of 
immunofluorescence may be of very considerable value in the assessment of 
malaria endemicity and evaluation of progress of malaria eradication campaigns. 

5. Publications 

Bray, R. S. et al. (1962) The induced infection of semi-immune Africans with 
sporozoites of Laverania falcipara (= Plasmodium falciparum) in Liberia 
(Ш0/Ма1/349) 

Bray, R. S. (1962) The fluorescent antibody test for malaria using smal.l amounts of 
blood, Tr. Roy. Soc. Trop. Med. Hyg,， 56, 

Voiler, A. & Bray， R. S. (1962) The fluorescent antibody technique as a measure 
of antibody to malaria parasites (WHO/Mal/353) 

Voiler, A. & Bray， R. S. (1962) Fluorescent antibody staining as a measure of 
malarial antibody, Proc. Soc. Exper. Biol,, 110, 907 

Voiler， A. (1962) Fluorescent antibody studies on malaria parasites, 
Bull. Wld Hlth Org., 27, 28) 

Voiler, A. (1964) Fluorescent antibody methods and their use in malaria research, 
Bull, Wld Hlth Org., 30

J 

Voiler, A. (1964) Comments on the detection of malaria antibodies, 
Amer. J. Trop. Med. Hyg.， 13, 204 
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Project No. ME 51 (Continued) 

McGregor, I. A..& Gilles, H. M. (i960) Studies on the significance of high serum 
gamma-globulin concentration in Gambian Africans

x
 Ann. Trop. Med. Par., 5斗，275 

Cohen, S. & McGregor, I. A. (196)) Gamma-globulin and acquired immunity to malaria. 
In: Garnham, P. С. C. et a l” ed., Immunity to protozoa 

McGregor> I. A. (1964) The passive transfer of human malarial immunity, 
Amer. J. Trop, Med. H y g” 13, Suppl. 2)7 

McGregor, I. A. (1964) Studies in the acquisition of immunity to P. falciparum 
infections in Africa, Trans. Roy. Soc. Trop. Med. H y g” ̂ >8, 80 

Stein, B. & Desowitz， R. S. (1964) The measurement of antibody in human malaria 
by a formalized tanned sheep cell haemagglutination test. 
Bull. Wld Hlth Org., 30, 45 
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Project No. ME 52 

Title INVESTIGATIONS OF PATTERNS OP PERSISTING TRANSMISSION, MECHANISM, 
~ ‘ ~ TRENDS, AND REMEDIAL MEASURES 

Institutions 

Liverpool School of Tropical Medicine, 
Liverpool, England 

Malaria Institute of Pakistan, Dacca, 
Pakistan 

Results 

through 
1S64 

Amount ($) 

1965 1966 

3 000 

i 8oo 
9 000 12 000 

In areas of great endemicity asymptomatic infections are more common than 
expected and not always detected if the case detection system is less than perfect. 

5. Publications 
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Project No. МБ 55 

Title STUDIES ON EPIDEMOLOGY AS RELATED TO MALARIA ERADICATION, WITH SPECIAL 

EMPHASIS ON PROBLEM AREÀS -

Institution.• Amount ($) 

Through 1964 1965 1966 

Ross Institute of Tropical Hygiene, 
London School of Hygiene and Tropical Medicine, 
London， England 2500 

under ME 21 
ЗООО 5OOO 

under ME 49 

Results 

It has been found that the interruption of transmission in problem areas can be 
assessed by observing the defined rate of decrease of P. falciparum infections. 
The steady annual decrease by at least 22^ of the original parasite rate is a 
good indication of interruption of transmission when assessed in young age-groups 
over three years of age. Moreover the parasite rate among infants should not 
exceed 10^ of the parasite rate taken among the general population^ ̂  Pupthermore 
the ratio of heavy infections to total infections in the community should not 
exceed • These tentative epidemiological criteria are now being assessed in 
the field. • 

Publications 

Macdonald，G» & G^ckel, C. The malaria parasite and interruption of transmission, 
Bull. Wld Hlth Org. (In press) 

Macdonald, G. (196)) Advances in quantitative epidemiology, Proc. 7th Intern. Congr 
Med, Mal,, Rio de Janeiro (Abstract in WHO/^al/^17) 一 一 — 一 一 … … … 一 … 一 
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1. Project No. ME 5斗 
— — « ¿ a t•丨.« I T t f », I 'Лт i ШЁЯ It 

2. Title ASSESSMENT OP EVALUATION P R O C E D U R E S R E L A T I O N TO ECOLOGICAL CONDITIONS 
……— (HUMAN AND VECTORIAL) 

3. Institution ‘ Amount ($) 

… -• TTirough 196斗 1965 1966 

Department of Geography, 
University of Liverpool, England 
(Short-term Consultantship) 1500 

nil 斗000 

4. Results 

It has been shown to what extent the problem of nomadic populations influence 
the outcome of malaria eradication operations in some parts of Africa and Asia. 
Field studies by a geographer-sociologist indicated the proper approach to study 
of this important problem. Field research on this aspect is greatly needed in 
various developing countries. 

5. Publications 

Prothero, R. M. (l96l) Population movements and problems of malaria eradication 
in Africa, Bull, Wld Hlth Org., 24, 405 
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Project No. ME 55 

Titlo DEVELOPMENT OP METHODS POR..IMPROVED DETECTION 0Р11АЬАЙЛ—РДНАЗИЕЗ，THEIR 

CULTITATION IN. У1Ш) AND IMMUNOLOGICAL METHODS POR； DETERMINING THEIR STRAI 

Institutions 

Bernhard-Nocht Institute 
Hamburg, Gei^many 

of Tropical Medicine, 
2 ООО 

1966 

London School of Hygiene 
London, England 

and Tropical Medicinej 

Instituto Superiore di Sanità, 
Rome, Italy 

15 200 

б ООО 

Karolinska Institute, Stockholm, 
Sweden 1 000 

14 000 14 000 

Results 

The use of fluorochromos was tested but proved unsatisfactory. More attention 
is paid now to the development of concentration method for blood with scanty 
malaria parasites. A manual propulsion micro-centrifuge has been developed 
and now is being tested in the field. Other methods such as the use of indirect 
fluorescent antibody and photo-fluorometrie analysis of slides are being proposed. 
Proposals for an electronic scanner have been critically appraised and it is 
possible that a new and simplified model might be developed. Antigen analysis 
of Plasmodia have revealed the possibility of identifying their strain but such 
methods are still beyond the facilities available in the field. Available 
techniques for cultivation in vitro of Plasmodia are too difficult and new 
techniques are needed for production of large amounts of antigen for immunological 
studies. 

Publications 

Puhrmann, G. (1962) Anwendung fluorenscenzmikroshopischer Methoden zum Naohweis 
von Malariaparasiten, Ztschr. Tropenmed. & Parasit., 13, 24 

Garnham, P. С. C. (1962) Differential diagnosis of bastianellii and vivax. 
Bull, Wld Hlth Org., 27, 199 … ― — — 一 — 

Voiler, A. ( 1 9 6 2 ) Fluorescent antibody studies on malaria parasites. 
Bull. Wld Hlth Org,， 27, 285 

Voiler, A. ( 1 9 6 斗 ） F l u o r e s c e n t antibody methods and their use in malaria research^ 
Bull. Wld Hlth O r g " 30, 
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5. Publications (continued.) 

Voiler, A. (1964) Comments on the detection of malaria antibodies, 
Amer, J. trop, Med, Hyg" 13, 204 

Voiler, A. & Wilson, H. (1964) Immunological aspects of a population under 
prophylaxis against malaria (Document WHO/IVIal/463) 

Corradetti, A. et al. (1964) Fluorescent antibody test with sporozoites of 
Plasmodia, Bull. Wld Hlth Org")〇，7^7 
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1. Project No. ME 56 

2. Title STUDIES ON PARASITES OF HUMAN MALARIA-, THEIR CYTOLOGICAL, 
GENETIC AND BIOCHEMICAL CHARACTERISTICS, AND THEIR SUSCEPTIBILITY 

一 T O DRUGS 

工institutions Amoünt ($) 

Through 1964 1965 1966 

Swiss Tropical Instituée, 

Basle, Switzerland 3000 

Hebrew University, Jerusalem, Israel 65)0 

4. 

65〇0
:

— 65〇Ó 

Results 

Study of the behaviour of ookinete in relation to the peritrophic membrane of 
mosquitos showed the differences in various species of vectors and electron-
pho torn i с го gr aphç indicate the presence of unknown mor phological structures. 
Antigenic analysis of various species of parasites was carried out in relation to 
the formulation of pigment. 

Rreyvogel, Th. & Staubli, W. (196)) Formation of the peritrophic membrane in 
some Culicinae, and cytologicàY processes connected therewith 
(Document WHO/Mal/423) ‘""“ 

Zuckerman, A, (1964) The antigenic analysis of Plasmodia, Amer. J, trop. Med, Hyg 

13, 209 — — — — — — — — — — — — — — 
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]_• Project No, ME 57 

2. Title DEVELOPMENT OF NEW ANTIMALARIAL 

Institutions 

Institute of Technology
д 

Warsaw^ Poland • • 

DRUGS OR DRUG PREPARATIONS 

Amount ($) 

Through 196斗 1965 1966 

11 800 

Institute of Pharmacology, University of Bonn, 
Bonn, Federal Republic of Germany 11 300 

14 000 8 000 

4. Results
1 

Combination of 斗- and 8-amino quino line s were tested in the field; three projects 
of medicated salt have shown the advantages but also some difficulties of this 
method in which the dosage of active substance must be related to the normal 
salt intake of the population. New antimalarial compounds such as dihydrotriazine 
6-aminoquinolinesj pyrocatechols have been developed and although the results are 
encouraging none of them is as yet ready for practical use. 

5* Publications 

Schulemann, W. (196)) Further development of synthetic antimalarials 
(Document WHO/Mal/409) “ ... 二г.- . ..~“. 

Tauberger, G. & Schulemann, W. (1963) IJber die herztoxischen Wirkungen einiger 
AntimálariaiTiittel im Tierversuch, Med. exp” 9， 

1 Carried out in connexion with projects ME 11 and ME 59 
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1. Project No. ME 2728 

Title STUDIES ON THE MECHANISM OP DRUG RESISTANCE IN MALARIA' PARASITES,. AND 
ASSESSMENT OP THE RESPONSE OF PLASMODIA TO NEW DRUGS 

Institutions- ‘ Amount ($) 

Through 1964 1965 I966 

King's College Hospital Medical School, ч—' ' *• . . . . . . . . . • .. • —.. — • •• 
London, England 1 500 

National Institute of Communicable Diseases, 
Delhi, India 

Results 

21 500 10 000 10 000 

The mechanism of drug resistance in malaria parasites was studied and it was found 
that all three main species of human parasites can develop resistance particularly 
to the antifolic drugs (pyrimethamine, proguanil). The present scope of research 
related to drug fastness covers three main areas: (a) collection of data and 
assessment of the distribution, degree and other characteristics of drug resistance, 
(b) study of the biological mechanism involved, and (c) search for new compounds 
that could be used as alternative therapeutic agents• Observations on resistance 
to chloroquine are limited to few areas of the world arid further field research 
depends on the establishment of the test and criteria for resistance. Such a test 
and criteria have now been developed. 

Publications 

Ramakrishman, S. P. et al. (1963) A study on the joint action of DDS and pyri-
methamine on the sporogony cycle of P, gallinaceum. Potentiation of the 
sporontocidal activity of pyrimethamine by DD3, Indian J, Malar,， 17, l4l 

Ramakr i s hnan, S
#
 P. et al. (1961) Studies on the toxicity and the action of 

diamino-diphenyl sulphone (DDS) in avian and simian malaria. Rapid 
selection of DDS resistant strain of P. cynomolgi. Absence of cross-
resistance to pyrimethamine. Bull» Wld Hlth Org., 27, 213 

Basu, P. C " Mondai, M. M. & Chakrabarti, 3. С. (1962) The single dose treatmen 
of human malaria by diamino-diphenyl sulphone (DDS), singly and in com-
bination with pyrimethamine

#
 A preliminary study of their effects in 

P, vivax and P, falciparum infections in Rajasthan, India (Document 

WHO/Mal/339) 
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5. Publications (continued) 

Ramakrishnan, S. P. & Mohan, Вт - -(1962) An enzootic focus of simian malaria 

, i n Macaca radiata radiata^ Geoffroy of Nilgiris, Madras State, India 

• " (Document WHO/Mal/332) ……-. 

— • • Basu, P. С. ;- Singhv" N. N. & Singh Nau, N. (196)) Study on the joint action of 

diamino-diphenyl sulfone (DDS) and pyrimethamine against Plasmodium gallinaceum 

and Plasmodium cynomolgi bastianallii; potentiation between the two drugs 

(Do cument WHO /Mai/398 ) 一 — — 一 一 一 — 一 — 

Ramakrishnan, S. P. et al. (1964) Selection of a strain of albino mice refractory 
to P, berghei infection (Document WHO/Mal/426) 
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Project No. m 59 

INVESTIGATION OF TECHNJCAL AND OPERATIONAL PROBLEMS IN 'IHE USE .OF ANTI-
MALARIAL DRUGS IN THE FIELD 

Institutions； Amount ($) 

Through 1964 1965 1966 

Malaria Service, Ministry cf Health, ^ 
Dar es Salaam, United Republic of Tanzania 67OO 

Ross Institute of Tropical Hygiene, 

-Nairobi, - Kenya 4000 

Department of Public Health, Konedobu， Territory of Papua and New Guinea 2000 
7OOO 8OOO 

Results 

This was studied in relation to medicated salt projects and the new injectable 
cycloguanil. With regard to the latter, it has been found that the duration 
of protection from malaria varies between four to 12 months in relation to the 
species of the parasite. The drug has no systemic toxicity but produces 
occasional mild to moderate local reactions. Parasites resistant to antifolic 
drugs do not respond to this compound• 

Publications 

Clyde, D . P . (1964) Suppression of malaria In Tanganyika using medicated salt 

fDocument Ш О / M a l / ^ ) — 一 

i 
Part of the funds provided under ME 11 for this Institute 
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1. Project No. ME 60 

2. INVESTIGATIONS OP TYPE, SPECTRUM AND DEGREE OF RESISTANCE OP THE VECTOR TO 
工NSECTIGIDES:/. ТЖ INHERITANCE PATTERNS OP RES工STANCE IN THE LABORATORY, ITS 
DYNAMICS IN THE FIELD AND ITS RELATIONSHIP TO VECTORAL CAPACITY … 

3• Institutions 

Amount ($) 

Through 1964 1965 1966 

Institute of Malariology and 
Parasitology, Teheran,工ran 

University of Palermo, Italy 

Bernhard-Nocht Institute of Tropical Medicine 
Hamburg, Germany 

Ross Institute of Tropical Hygiene, 
London, England 

• i* • • . . . . .. 

Centre Muraz, Bobo-Dioulasso, Upper Volta 

South African Institute for Medical Research, 
Johannesburg, South Africa 

“Institute-of Hygi-erie>--^Yaaay í . V „ ；；. 
• 15 500 12 ООО 

4. Results 

The type, spectrum and degree of resistance to malaria vectors to insecticides 
have been assessed in nearly all programmes throughout the world. Reliable 
information is available on the status of resistance of most malaria vectors of 
the world. Twenty-two of them are resistant to one or another insecticide but 
in every case the area of reported resistance is only a small part of the 
geographical distribution of the vector concerned.. Much infomátíon is 'available 
on genetics of resistance and it is known now that it is due to two independent 
genes ~ one dominant, resistant to dieldrin/HCH, and the other recessive, resistant 
to DDT. 

5. Publications 

D
1

Alessandro, G.， Mariani, M. & Smiraglia， H. (l96l) Investigations on chromosome 
arrangements, irritability and susceptibility of A, atroparvus and 

A •— labranchiae (Document ШО/Ма£729бУ^ 

2 500 

3 500 

斗ООО 

:15. 500 

： . 1 2 1 0 0 

2 ООО 

3 500 
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Publications (continued) 

Kuhlow夕 P. (1961) Field experiments on the behaviour of malaria vectors in an 
unsprayod hut and in a hut sprayed with DDT in Northern Nigeria 
飞 D o c u m e Ü 0 / M a l / 3 1 0 ) 一 “ 

Davidson, G. (1956) Insecticide resistance in A. gambiae. Nature) 178, 105 

•Davidson, G. & J a c k s o n， E . (1962) Incipient speciation in Anopheles дашЫае 
Giles. (Document WHO/Mal/528) — — — — — — — 一 ― — — — — 

Davidson, G. (1962) The Anopheles gambiae complex, Nature, 196， 907 

Davidson, G. (1963) DDT resistance and dieldrin resistance in A. quadrimaculatus, 
Bull. Wld Hlth O r g” 29> 177 ‘ — — — — — 一 

Davidson, G. (1958) Studies on insecticide resistance in anopheline mosquitos, 
Bull, Wld Hlth Org., 18， 579 … 

Davidson, G. (196)) DDT resistance and DLD resistance in A, albimanus, 
Bull, Wld Hlth Org,, 2 8， 2 5 一 一 — 一 ― 一 — 

Davidson, G. & Jackson, С. E. ( 19б1 ) DDT resistance in A., stephensi^ 
Bull. Wld Hlth Org., 25, 209 

Davidson, G• ( 1964) A• gambiae • A complex of species, Bull., Wld Hlth Org, (in 
press) -

Davidson, G. (196斗）Genetic consideration in the choice of insecticide 

(Document WHO/Mal/435 ) 

Hamon， J., Chauvet, G. & Thélin, L, (l96l) Observations sur les méthodes 
d

1

 évaluation de l
f

âge physiologique des femelles d
f

Anophèles^ 
Bull. Wld Hlth O r g " 24, 437 

Hamon, J. (1961) Studies on the physiological age of female anophelines in DDT 
sprayed and unsprayed zones in the area of Bobo-Dioulasso, Upper Volta 
(Document WHO/^al/312) 

Hamon, J. & Garrett-Jones, С. (19б2) Insccticidc resistance in major vectors of 
malaria and its operational importance (Docmient WHO/Mal/ЗЗб) 

Hamon, J. & Mouchet， J. (196)) Difficulties in malaria eradication campaigns 
due to the behaviour of the vectors (Document WHO/^Ial/59^) 

Hamon, J . , Sales, S. & Eyraud, M. (196)) Biological assay of DDT depotlst 
in habitations in the region of Bobo—Dioulasso, Republic of Upper Volta 
(Document Vffl0/ÎVIal/405) 
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Publications (continued) 

Hamon， J. & Garrett-Jones>…G. (19бЗ) La résistance aux insecticides chez des 
vecteurs majeurs du paludisme, Bull* Wld Hlth O r g” 28, 1 

Hamon, J " Chauvet, G. & Mouche t, J. (196)) Some aspects of the ecology of 

vectors of human malaria in Africa, Proc. 7th. Intern. Oongr. Trop. Med, Mai, 
(Abstract in Document WHO/^al/4l7) ^ 

Hamony J. ( - 1 9 6 3 ) Etude de l'âge physiologique des femelles d'anophèles dans les 
zones traitées au DDT, et non traitées, de la région de Bobo-Dioulasso, 
Haute Volta, Bull. Wld Hlth O r g " 28, 83 

Paterson，H. E. (1962) On the status^ of the East African salt-water breeding 
variant of Anopheles gambiae Giles (Document WHO/Mal/546) 

Paterson, H. E. (1963) Report on studies on the A. gambiae complex in Mauritius 

(Document WH0/Mal/4l6) ‘ “ ‘ 

Paterson， H. E•， Paterson, J. S. & van Eeden, G. J. (?) Recent Investigations 
of the Л. gambiae complex in South Africa (Document WHO/IVIal/421) 

Paterson, H. E . (1964) "Saltwater" A. gambiae, Bull. Wld Hlth Org, (In press) 
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Project No. ME 6l 

Title STUDY OF NORMAL 
PREFERENCES： AND 

AND ABNORMAL BEHAVIOUR； '0P_ANOPHELINE VECTORS.-/ THEIR FEEDING 
.THEIR—BEHAVIOURAL RESPONSES'TO INSECTTCIDAb ATTACKS 

Institutions 

Institute for Tropical Diseases, 
Leiden, Netherlands 

University College of Rhodesia and 
Nyasaland, Salisbury, Rhodesia 

Instituto di Malariologia 
"E. Marchiafava", Monticelli, Italy 

Results 

Amount ($) 

Through 196^ 1965 

4 400 

4 000 

1966 

8 800 

1 5 9 0 0 1 2 0 0 0 

Results of the present study indicate the importance of natural patterns of 
behaviour of mosquito and direct behavioural response enabling it to survive 
by avoiding or decreasing contact witti the sprayed surface. The preliminary 
data indicate -the great need for further research on ecology .and physiology 
of behaviour of malaria vectors. Feeding preferonc.es are as'sessecj by the method 
of the precipitin test of which 8l 000 have been performed up to now and the 
results have been published. 

Publications 

Coluzzi, A., Cullen, J. R. & de Zulueta， J. (1962) A field trial in Uganda of a 
new method for determining the irritability of mosquitos to insecticides 
(Document Vffl0/lnsecticides/l4l) 

Goluzzi, M. (1964) Morphological divergencies in the A• gambiae complex 

(Document Ш0/Ма1/45б)
 =

 一 — — 一 — ^ 

Coluzzi, M . (1964) Biological observations in the A• gambiae complex, 
Proc, 1st Intern. Congr, Parasit" Rome (in press) 

Coluzzi, M. (1964) Morphological observations in the A, gambiae complex, 
Proc> 1st Intern, Congr, Parasit， Rome (In press) 

Paterson, H. E. (1962) Status of the East African salt-water breeding variant 
of Anopheles gambiae Giles, Nature, 195，斗69 

Paterson, H. E . (196)) The species., species control and antimalaria spraying 
campaigns: implications of recent work in the A. gambiae complex, 
S. Afr, J. med, Sci,, 2 8 , ) ) — 
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1. Project No. ME 62 

2. Title STUDIES ON-TH^METHQDOrDGTjOFnTERNATIVE'M^ACK METHODS IN PROBLEM AREAS 

Institution AmoiHit ($) 

. . :：..:：--•...-：：：-...•：： Through 1964 1965 1966 

Department of Botany, 

University of Bristol, England 8 500 
(under ME 31) 

nil 9 400 

Results 

Among alterna七ive attack methods in problem areas the potentiality of biological 
control through the use of Соеlomomyces fungus or chomosterilants has been 
assessed. These new methods of attack while potentially promising cannot be 
used in practice yet and much more work on them is needed. 

5. Publications 

Madelin, M. P. (1964) Diseases
y

 caused by Hyphomycetous fungi. 
In: Steinhaus, E

#
； A., od•，Insect pathology and advanced treatise, 

Acad. Press, Vol. 2 , pp. 233-271 阜 一 

Clerk, G. С. & Madelin, M. F. (1964) The longevity of conidia of three insects 
parasitizing Hyphcmycets^ -10th Intern. Botanical Congress, Abstract of 
Papers

5
 pp. 552-353 

Madelin, M, P. (1964) Laboratory studies on the infection of Anopheles gambiae Giles 
by a species Сое lomomyces (Document WHO/Mal/438 ) ~ ~ """" 

* шш,, ii—i .... . . •一... - , .. - 厘-‘• . ̂  •-


