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1 INTRODUCTION 

In the Eastern Mediterranean Region, vector-borne diseases are among the most 

important comnunicable dxseases in terms of morbidity and mortality. Most of the 

important vector-borne dlseases are prevalent in nearly all the countrres of the 

Region. More than two hundred million people are at risk. Table I attached shows 

the distribution of vector-borne diseases rn the Region. Vector control still 

remarns either the major or an essentral component of an integrated approach for the 

prevention and control of vector-borne diseases. As such, the regional programme 

of work has stressed the importance of vector control and glven prrority to it in 

the prevention and control of vector-borne diseases. In addition, pesticide hazards 

to human health and environment constitute another problem dealt wlth in the vector 

biology and control programme 

2. VECTOR CONTROL MEASURES APPLIED IN THE REGION 

The strategy for vector control in the Eastern Mediterranean Region is oriented 

towards an integrated approach, callrng for a selective combrnatxon of methods of 

control. Efficiency, safety and economy are determining factors in such a selection. 

The marn vector control measures applied in this Reglon, either slngly or in 

combination, are: chemrcal control, brological control and environmental management. 

2.1 Chemical Control 

The main vector control measure still remains chemical control. The rnsecticides 

used in large quantltles for thls purpose are: 

- adulticldes: DDT, DLD, Malathion, Fenitrothion and Propoxur 

- larvicides : larvicidal 011, Temephos and Fenthion 



Some other insecticides have been used In small quantltles, elther for fleld 

trlals or by munlclpalities for vector pest control. These are Dlmethoate, 

Chlorpyriphos, synthetic pyrethroids, Trlchlorfon, Phenothoate, Pirimlphos-methyl, 

Dlazenon, Naled, Iodofenphos, and Dlchlorovos. 

The formulations used have been mainly water-dispersible powder rn the case 

of adultlc~des and emulsion concentration or granules ln that of larvlc~des 

Llmited amounts of solutlon formulatrons have been used for resldual spraylng and 

for ULV and fogging. Aerial spraylng has been carrled out for the vector control 

of R ~ f t  Valley Fever In Egypt. 

Mollusc~c~des have been applled for schlstosomlas~s control programes In the 

Region; these are: Niclosamrde, copper sulfate and Trlfenmorph. Small amounts of 

trlbutyltin fluor~de have been used In freld trials. 

Rodenticides used In the Reglon are malnly of the antl-coagulant group, namely 

coumatetralyl and chlorophacinone. 

As most malarla vectors In the Reglon at present are resistant to the 

organochlorine group of ~nsectlcldes, and a few of them exhiblt varying degrees 

of reslstance to the organophosphorous group of lnsectlcldes as well, appllcatlon 

of alternative or supplementary vector control measures has been necessary. 

Table 2 (attached) illustrates the status of malarra vector reslstance to Insec- 

ticides In Eastern Medlterranean countries at mld-1982. 

Moreover, certaln factors, such as (I) the high cost of alternative lnsectl- 

cides, (it) toxlcity to humans, animals and the environment and (lii) the increase 

of mrnimum wages for workers, have llmlted the use of lnsecticldes in vector 

control. 

On the other hand, populat~on Increase and consequent greater demands for 

foods have necessitated the expansion of water development schemes for lrrlgatlon. 



Production of energy and satisfact~on of the water demands of fast-growing urban 

areas have added a new dimension to existrng problems by aggravating malaria and 

schistosomiasis transmission, even in those countries where some advances In control 

had been achieved. m e  establ~shment of these schemes has led to great changes rn 

the environment, which have caused the spread and multiplication both of the snail 

intermediate host of schistosomiasis and of the vectors of malaria, thus producing 

an increase in the prevalence of these diseases. 

To confront the situation, attempts have been made to. 

- develop and promote alternatrve methods of vector control, 
- develop new strategies and approaches for vector control; 
- promote engrneering methods and envrronmental management wherever feasible, 
- carry out field trials of new insecticides to assess their efficacy and 

cost effectrveness, 

- develop skilled manpower and improve managerial skills in the field of 
vector control at country level for better planning, evaluation and 

implementatron of the programme. 

2.2 Brologlcal Control 

2.2 1 Larvivorous frsh have been used in the Eastern Mediterranean Region since 

the turn of the century as a mosquito control measure. However, it is only since 

the mid-sixties, when resistance of malaria vectors to residual insecticides loomed 

as a very serious problem, that hlghly organized attentron has been pard to the 

promotion and utillzatlon of larvrvorous f ~ s h  as a control agent 

Currently, different specles of larvivorous fish of local or exotlc origins 

are being utilized for larval control in several countries of the Region For 

details see Table 3 attached. 



Of particular importance and deserving s p e c ~ a l  mentlon 1s a t r i a l  c a r r l e d  o u t  

d u r ~ n g  1980 - 1982 by t h e  Government of  Somalia l n  cooperation wi th  t h e  World Bank 

and TDR/EMRO, t o  e v a l u a t e  t h e  e f f e c t i v e n e s s  of  Oerochromls s p l l u r u s  s p l l u r u s  ( T l l a p i a )  

I n  ma l a r i a  c o n t r o l  r n  man-made w a t e r  reservoirs I n  t h e  s eml -de se r t i c  a r e a s  of Somalla. 

The t r i a l  s t a r t e d  i n  May 1 9 8 0 ' ~ ) l n  Burao d l s t r l c t ,  Togdheer Region, Northern Somalia 

cover lng  a n  a r e a  of  about  4000 square  k i l ome te r s .  The a r e a  i s  c h a r a c t e r i z e d  by a 

seml-deser t rc  c l i m a t e ,  r a i n s  a r e  s c a n t  and i r r e g u l a r ,  wr th  t h e  main s p r i n g  r a m s  

occurring from about  A p r l l  t o  June.  

As soon a s  t h e  r a m s  f a l l  t h e  v ~ l l a g e r s  make eve ry  e f f o r t  t o  conserve  t h e  run- 

o f f  s u r f a c e  wa t e r  l n  cement t anks  c a l l e d  " b i r k l t s " ,  w h ~ c h  constitute t h e  on ly  water=- 

r e sou rce s  throughout  t h e  e n t i r e  d r y  season.  

Based on t h e  ma la r l ogen l c  p o t e n t l a 1  of  t h e  v l l l a g e s  and on prev lous  r eco rds ,  

t h e  5ol lowlng two a r e a s  were s e l e c t e d :  

Areas No. of  v l l l a g e s  No of  B ~ r k l t s  No. of  popu l a t i on  

Exper imental  a r e a s  (A) 16 

Cont ro l  a r e a  (B)  10 

A f t e r  collecting t h e  nece s sa ry  b a s e l i n e  d a t a  dur lng  t h e  last  week of  J u l y  1980, 

a t o t a l  of  13  380 f l s h  were r e l e a s e d  I n  a l l  t h e  b l r k l t s  of a r e a  (A) a t  t h e  r a t e  of 

2 f i s h  p e r  squa re  meter.  A f t e r  each check, t h e  nece s sa ry  number of  f l s h  were  

r ep l en i shed .  Up t o  end January  1982, a t o t a l  of  31 963 f l s h  were seeded ~n t h e  

b i r k l t s  of  a r e a  (A).  The ep ldemlo log i ca l  evaluation of  t h e  t r l a l  up t o  J anua ry  1982 

i s  p r e sen t ed  a s  f o l l o w s -  

- -- - 

(1) The d a t a  h e r e  p r e sen t ed  are r e p o r t e d  w l t h  t h e  k lnd  permrssion of  t h e  p r l n c l p a l  
l n v e s t l g a t o r ,  D r  A.Y A l i o ,  D i r e c t o r  o f  Anti-malaria Services, Mogadishu. This  I n v e s t  
t i o n  r ece ived  financial suppo r t  from t h e  Appl ied F l e l d  Research Component of  S p e c l a l  
Programme f o r  Research and T ra ln ing  i n  T r o p i c a l  Diseases. 



In addition to the above data, a field vlsit to the tr~al area, to all blrkits where 

the fish were present, was carried out. The following observations were made: 

- Mosquito larvae were practically absent, 
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- No aquatlc insects were detected; 
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- Algae growth was mlnimal, 
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- The water in general was clearer than in those blrkits where fish did not exist, 
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- Cooperation of the residents had Improved and villagers expressed thanks for 
the lack of mosquitoes at nlght and the improvement of quality of the water. 

A detalled final report on the result of thls trlal 1s be~ng prepared by Dr Al~o. 

On the whole, the results are encouraging. It 1s expected that, as from 1982, biolo- 

gical control with 9. spllurus spilurus will be extended to other seml-desertic areas 
of Somalia, with comnun~ty participation. 
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The outcome of this trlal wlll be of importance to all countries In semi-desertic 

parts of the world. 

Studies with the assistance of ~chthyologlsts have shown that In Somalla, rn 

addition to 2. spilurus spilurus there are other potential larvivorous f ~ s h  such as the 
annual flsh Nothobranchius %. whlch may be effective for mosquito control under speclfic 

ecological conditions. A large-scale trlal on the effectiveness of Nothobranchlus 3. 

1s belng carrled out in Baidoa distrlct where I'whars", i.e. large ponds, are suspected 

to be the maln breeding places for the malarra vector A. arabiensls. The lnterestlng 

advantage of this fish 1s the survival of its eggs during the dry season. 

2.2 .2  Limlted field trial wlth Bac~llus thurlnglensls H-14 has been carried out In 
Egypt, Iran and Sudan. The results are not yet available. 

2.3 Control of d~sease vectors through environmental management 

The application of environmental modlflcatlons, 1.e source reductlon through 

dramage and filllng, lntroductlon of better water management systems, provlsron of 

efficient and adequate sewerage systems, 1s mostly carried out by governmental agencles 

other than those in the health sector. In the Eastern Mediterranean Region, attempts 

have been made to involve the Mlnlstry of Agriculture, the Mlnistry of Irrlgatlon, Water 

Authorltles and the Municipalltles, In taking part in env~ronrnental management project- 

Provlslon for health components in development projects are belng solicited In order 

to prevent the health hazards which may occur as a result of changes and modlflcat1ons 

In the environment. 

Promotion of environmental sanitation through the Lmprovement of sewerage systems, 

provision of drainage for storm water and small-scale drainage and fllllng along the 

banks of rlvers are being implemented In collaboration with municipalities in Basrah 

(Iraq), Khartoum (Sudan), Karachr (Paklstan) and Kabul (Afghan~stan). At present, a 

study is under way in Lahore, Paklstan, with the collaboration of a WHO Sanitary Englneei 



t o  p repare  a model p lan  of operation f o r  an  I n t e g r a t e d  (mu l t i - d i r ec t i ona l )  approach 

f o r  urban v e c t o r / p e s t  c o n t r o l  Based on t h e  exper ience  gained i n  t h e  Lahore p r o j e c t ,  

a gene ra l  guideline f o r  v e c t o r / p e s t  c o n t r o l  ope ra t i ons  i n  urban a r e a s  w i l l  be prepared. 

2.4 Gene t ic  Manipulat ion f o r  Cont ro l  of Vectors 

Due t o  sho r t age  of manpower s p e c i a l i z e d  i n  t h r s  f i e l d  and s u i t a b l e  l a b o r a t o r i e s  

f o r  c a r r y i n g  ou t  r e sea rch ,  s o  f a r  no g e n e t i c  c o n t r o l  measure ha s  been appl ied .  How- 

eve r ,  t h e  p o t e n t i a l  f o r  c a r r y i n g  ou t  t h i s  type  of r e sea rch  i n  s e v e r a l  c o u n t r i e s  of t h e  

Tegion e x i s t s  and could be a c t i v a t e d  i n  fu tu r e .  

2 .5  I n t e g r a t e d  Vector Cont ro l  

A good example of an  i n t e g r a t e d  v e c t o r  c o n t r o l  p r o j e c t  i n  t h e  Region i s  t h e  

Blue N l l e  Hea l th  P r o j e c t  i n  t h e  Sudan. The o v e r a l l  objective of t h l s  p r o j e c t  i s  t o  

c o n t r o l  and prevent  major  wa te r - a s soc i a t ed  d i s e a s e s ,  primarily ma la r i a ,  s c h i s t o s m 1 a s l s  

and d i a r r h o e a 1  d i s e a s e s ,  through a comprehensive In t eg ra t ed  approach, and t o  a s s e s s  t h e  

Impact o f  measures t aken  on t h e  h e a l t h  and socioeconomic c o n d i t i o n s  of t h e  popula t ions  

concerned. The t o t a l  p r o j e c t  popula t lon  i s  about 2 m i l l i on .  

The main approach towards t h e  prevent ion  and c o n t r o l  o f  t h e  above d i s e a s e s  rn  

t h e  p r o j e c t  a r e a  1s through t h e  application of permanent and long-term vec to r  c o n t r o l  

measures. Out of a t o t a l  budget of US$ 155 m l l l i o n ,  t o  be spen t  over  t e n  yea r s  

(1979 t o  1989) a n  amount of US$ 98 m i l l i o n ,  r ep re sen t l ng  63% of  t h e  t o t a l ,  i s  ea r -  

marked p r i m a r i l y  f o r  t h e  p rov i s ion  of water supply systems i n  t h e  v i l l a g e s ,  env i ro-  

nmental management, Improvement of t h e  I r r i g a t i o n  system through c l e a r i n g ,  c l ean lng  

and maintenance of t h e  c a n a l s  and t h e  modification of I r r i g a t i o n  p r a c t i c e s .  A l l  

t h e s e  rneasures w r l l  h e l p  t o  reduce t h e  d e n s i t y  of ma la r l a  v e c t o r s '  l a r v a e  and t h e  

s n a i l  b o s t s  o f  schis tosornias is .  



A s  t h e  o b j e c t i v e s  set f o r  t h e  p r o j e c t ,  a t t emp t s  a r e  being made t o  prevent  and 

c o n t r o l  w a t e r - a s s o c ~ a t e d  d l s e a s e s  through a n  i n t e g r a t e d  approach. The most p r eva l en t  

water-associated d i s e a s e s  i n  t h e  p r o j e c t  a r e a  a r e  ma la r i a ,  s c h ~ s t o s o r n r a s i s  and 

d i a r rhoea1  d i s e a s e s  The f i r s t  two d i s e a s e s  a r e  t r a n s m i t t e d  respectively through 

t h e  mosqulto v e c t o r  and t h e  s n a l l  i n t e r m e d i a t e  h o s t ,  both of which r e q u r r e  wate r  

f o r  breeding and h a b i t a t .  

The i n t e g r a t e d  c o n t r o l  measures planned t o  be implemented f o r  p revent lon  and 

c o n t r o l  o f  t h e s e  d l s e a s e s  comprise:  

a )  e x t e n s i v e  conmunlty education 

b) chemotherapy f o r  s c h ~ s t o s o r n ~ a s ~ s  

c )  t rea tment  of d l a r r h o e a l  d ~ s e a s e s  w i t h  o r a l  r ehyd ra t l on  s a l t s  (ORS) t he r apy  

d)  ma la r l a  t r e a tmen t  based on l a b o r a t o r y  d l agnos l s  only 

e )  suppress ion  o f  s n a i l s  and mosquitoes by chemical, b l o l o g l c a l  and environmental 

methods 

f )  e x t e n s i v e  improvement I n  domest lc  wate r  supply t o  reduce man/water c o n t a c t  

g) c o n s t r u c t i o n  of p l t  l a t r l n e s  

h )  comnunity a c t r o n  r ega rd ing  d r a m a g e  and s a n l t a t l o n  

As may be unders tood from t h e  above, f ou r  measures be ing  implemented f o r  t h e  

c o n t r o l  of water-associated d l s e a s e s  a r e  almed d i r e c t l y  a g a l n s t  t h e  v e c t o r  o r  t h e  

l n t e rmed la t e  h o s t  of t h e  d i s e a s e .  The v e c t o r  c o n t r o l  measures a r e  a l s o  based on a n  

r n t e g r a t e d  approach, w i t h  r ega rd  both t o  methods and t o  t h e l r  a p p l l c a t l o n ,  t h i s  

r e s u l t s  i n  c o n s i d e r a b l e  s av lng  I n  s t a f f ,  equrpment, supplies, management s e r v i c e s  

and f a c i l i t i e s  and consequent ly  i n  t o t a l  p r o j e c t  c o s t .  Moreover, some of t h e  c o n t r o l  



methods used against the vector of one dlsease are also effective against the 

vector/intermediate host of the other disease. In fact, the vector control measures 

thus adopted are being developed and will be implemented, combining efforts in one 

programne within the framework of existing and planned health servlces and the 

development of Primary Health Care. The project is therefore multi-disciplinary, 

utilizing expertise in medicine, biology, engineering agronomy, sociology, economics 

and public education. 

The important feature of this integrated approach is intersectoral cooperation 

for the implementation of all the control measures adopted. For example, ~n order 

to clean and clear irrigation canals, the Mlnistry of Irrigation is the executive 

agency, therefore funding and technical services will be provided through this agency. 

The same applles in the case of improvement of water supplles In vlllages The 

agency responsible for this actlvlty is the Rural Water Supply Authorities. All the 

national ministr~es and agencies Involved ~n th1s project will form a Nat~onal 

Coordlnation Board to meet once a year to dlscuss the direction and pol~cy of the 

Blue Nile Health Project. The National Coordlnation Board has met twice since the 

initlation of the project. 

Coordination of work and cooperation for implementatron of the project 1s also 

functioning at International levels, ~n additlon to WHO, FAO, UNEP and WPP, the 

World Bank, JICA and USAID are contributing to the projects. The representatives 

of donor agencies participate in the Scientific Advisory Group (SAG) meeting held 

periodically to review and discuss technical aspects of the project and make 

recomnendations for future plans. In the SAG meeting,in addltlon to the represen- 

tatives of the above agencies and the donor governments, prominent scientists and 

experts in the fields of water-associated diseases and vector control are ~nvlted to 

attend and contribute in dlscuss~ons and recomnendations. So far two SAG meetings 

have been held and their reports are ava~lable. 



3. SAFE USE OF PESTICIDES 

The promotion of the safe use of pestrcldes in the Region IS one of the prlorrtles 

of the VBC programne. Activltres in thls programme area a m  mainly: 

a) to promote public awareness of the health hazards represented by pesticrdes 

and to disseminate information on their safe use, especially for those 

persons who, due to the nature of their jobs or professrons, come in close 

contact with pest~crdes; 

b) to establ~sh a mechanism for qual~ty control of pesticides wrthln the Regior 

In order to facrlrtate and speed the transmlsslon of analysls results to 

Interested governments or agencles 

With regard to (a) above, In three countrles of the Region namely Egypt, Pakrstan 

and Sudan, a series of tralning courses on the safe use of pestlcldes has already been 

organrzed. 

It rs planned that zn each calendar year, such multi-level courses on the safe 

use of pestlcldes be rnltrated rn two countrles of the Reglon 

As for the quallty of pestrcrdes, the Husseln Ebrahim Jamal Research Institute 

of Chemrstry, University of Karachr, has been desrgnated as a Collaborating Centre fol 

this purpose. It is expected that thls collaboratron w ~ l l  be operative durrng 1983. 

Attempts are being made to organrze, at country level, a Board wh~ch would be 

responsible for supervising the manufacture, licensing and reglstratlon of pestlcldes 

wrth a vrew to their safety regarding humans, domestlc anrmals and the envlronment. 

Such a Board already exists rn some countrles of the Regron, namely Egypt, Iran, 

Pakistan, Sudan and Syrla. 



A l l  t h e  above a c t ~ v l t i e s  on t h e  s a f e  u se  of pesticides a r e  being ~mplemented 

w i t h  t h e  c o l l a b o r a t i o n  of t h e  M l n i s t r l e s  of A g r i c u l t u r e  and FAO. 

4. TRAINING AND RESEARCH I N  VECTOR BIOMGYAND CONTROL {VBC) I N  THE EMR 

The sho r t age  of  manpower i n  t h e  f i e l d  of  v e c t o r  c o n t r o l  and medical  entomology 

i s  one of t h e  major problems I n  most of  t h e  c o u n t r i e s  of t h e  Region. S e r i o u s  

a t t e m p t s  have been made t o  develop s u f f l c l e n t  manpower I n  o r d e r  t o  f i l l  t h e  gap 

of  t e c h n i c a l  e x p e r t i s e  w l t h l n  t h e  Region. 

I n  c o l l a b o r a t l o n  w l th  t h e  Member S t a t e s ,  s o  f a r  t h r e e  Reglonal T ra ln ing  Cent res  

have been e s t a b l ~ s h e d .  These a r e .  

4.1.1 The Reglonal T ra in lng  Cent re  f o r  M a l a r ~ a  and Vector B ~ o l o g y  and Cont ro l ,  

Baghdad,which ha s  been e s t a b l i s h e d  i n  c o l l a b o r a t i o n  w l th  t h e  Government of I r a q  and 

t h e  S e c r e t a r i a t  of Hea l th  of  t h e  Arab S t a t e s  of  t h e  Gulf Area. Th is  T ra in ing  Cent re  

o f f e r s  courses  on m a l a r ~ a  and v e c t o r  b io logy  and c o n t r o l ,  both  f o r  j u n i o r  and s e n l o r  

p a r t i c i p a n t s .  The language o f  t h e  cou r se  f o r  j u n l o r  p a r t i c i p a n t s  1s Arabtc  and f o r  

s e n i o r  English.  S i n c e  1980, two j u n i o r  cou r se s  have been o f f e r e d  on v e c t o r  brology 

and c o n t r o l  and f i v e  cou r se s  on malaria c o n t r o l ,  of  which two have been f o r  s e n i o r  

s t a f f .  

4.1.2 The Research and T ra in ing  Cent re  on Vectors  of Diseases, Ain Shams University, 

Cai ro ,  whlch ha s  been de s igna t ed  a s  a WHO C o l l a b o r a t i n g  Cent re  and w ~ l l  be,  i n  t h e  

nea r  f u t u r e ,  i n  a  p o s i t l o n  t o  a c c e p t  t r a l n e e s  i n  d r f f e r e n t  f l e l d s  of v e c t o r  b io logy  

and c o n t r o l .  



4.1.3 The Univers~ty of Khartoum, whrch is organlzlng, in collaboratron w ~ t h  WHO, 

a course on vector b~ology and control leading to a Master's degree. It IS expected 

that the first course can be announced for the scholast~c year 1982/1983. 

In addition to the above training centres, fellowships have been offered to 

vector biology and control staff in Member States for advanced studies and observation 

tours abroad. Durrng 1981/1982 seven fellowships rn the field of VBC have been 

offered by EMRO. 

It IS expected that, after the above tra~ning centres become fully operational, 

the Region w ~ l l  be self-suffic~ent In the tralnrng of manpower Ln the f~eld of VBC. 

4.2 Research and F~eld trrals 

Due to the shortage of manpower and research institutes in the field of VBC rn 

the Eastern Mediterranean Region, research projects have been lim~ted. Nevertheless, 

attempts are being made to promote field trials and strengthen some of the Institutes 

In the Reg~on to enable them to carry out research work. 

Promot~on and implementation of fleld trlals of new ~nsectlcides and d~spersing 

equipment, and the development of alternative measures for vector control, are among 

the contLnuous activlt~es of f~eld projects. Fleld tr~als of major relevance can 

be listed as follows: 

4.2.1.1 Field tr~al of insect~c~des 

Resldual effect of Malathion E.C. 500 on adult mosquitoes in Syrla (completed) 

Resldual effect of Decamethrin on adult mosqurtoes, Blue Nile Health Project 

(BNHP), Sudan (completed). 



Effectiveness of Monoxi for control of mosqurto larvae, BNHP, Sudan (completed). 

Snail control by the focal application of Bayluscide 70% w.d.p., BNHP, Sudan 

(ongoing) 

Slow release Organotin TBTO and TBTF Tributyltin oxide and Tributyltin fluorxde 

for snail control in Somalia (completed). 

4.2.1.2 Field trial of bio-insecticides 

Efficacy and cost effectiveness of Bacillus thuringiensis serotype H-14 

on mosqu~to larvae in Egypt, Iran, Pakistan and Sudan (ongoing). 

4.2.1.3 Field trial of blologrcal control 

Effectiveness of Oerochromxs spilurus spllurus xn "birkits" for mosquito larvae 

control, Somalia (completed) 

Comnun~ty participation xn distribution and maintenance of fish in bxrkits 

for larval control, Burao, Somalia (ongolng) 

Effectiveness of Nothobranchius x. in whars" for mosquito larvae control, 

Baidoa, Somalla (ongoing) 

Effectiveness of Gambusia affinis Holbrookl In canals for mosquito larvae 

control, BNHP, Sudan (ongoing) 

Effectiveness of Aphan~us dispar for larval control in canals, BNHP, Sudan 

(ongoW3) 

Trials on the survival of larvlvorous fish In Gezira canals, BNHP, Sudan 

(ongoing) 



Country survey for identlflcat~on of Nothobranchius 3. in Somalla and 

Sudan (ongoing) 

Effectlveness of herbivorous fish e.g. Ctenopharingodon idella (Ch~nese grass 

carp) and local grass carp Sarotherodon nrloticus for control of the snall 

host of sch~stosomias~s and mosqulto larvae, BNHP, Sudan (ongoing) 

Effectiveness of Protopterous annecteus (lung flsh) in control of the snall 

host of sch~stosom~asis, BNHP, Sudan (ongoing) 

Effectiveness of Lanrstes carmatus, a local ampullarid, for the control of t q  

host of schistosomiasis, BNHP, Sudan (ongoing) 

Effectlveness of Mar~sa cornuarietls, a mollusc Imported from Puerto Rlco, 

for the control of the snall host of sch~stosom~asis, BNHP, Sudan (ongoing). 

4.2.1.4 Field trlal of herbal mollusc~cides 

Effectlveness of Ambrosla marltima, locally known as "damsslsa", on the snail 

host of sch~stosomiasrs, Hlgh Institute of Public Health, Alexandria, Egypt 

(completed) 

Stud~es on the ~dentiflcat~on of further plants wlth toxic effects on the snai 

host of sch~stosomias~s, BNHP,Sudan (ongoing) 

4.2.1.5 Fleld trral of vector control through env~ronmental management 

V~llage level integrated vector control, Egypt and Saudi Arabla (planning phase) 

Effect of cleaning and clearing of lrrlgatlon canals on larval and snail density, 

BNHP, Sudan (ongoing) 



Effect of Improved sanitat~on at v~llage level on vector breeding and transmission 

of malaria and schistosomiasis, BNHP, Sudan (ongoing) (rn collaboration with 

UNEP, WFP) . 
Study on weeds favourable for habltat of the snail host of schistosomiasis 

in canals, BNHP, Sudan (ongo~ng) 

Study on utilization of solar energy for heating water for control of the snall 

host of schlstosomiasis and mosquito larvae, Somalia (ongoing). 

4.2.1.6 Studles on socio-economic aspects of vector-borne drseases 

To determrne the economic benefits of dlsease control act~vities, BNHP, Sudan 

(ongoing) 

Effect of human behavloural patterns In relatlon to water contact on transmrssion 

dynamics of schistosomiasls, BNHP, Sudan (ongoing) 

4.3 Strengthening of Research Institutes in the Regron 

Apart from the Institutes already ment~oned in t h ~ s  paper, namely the Reglonal 

Training Centre for Malaria and Vector Blology and Control, Baghdad, and the Research 

and Training Centre for Vectors of Diseases, Ain Shams University, Carro, the following 

institutes have the potential to be further developed for research work in vector * 

brology and control: 

The University of Khartoum. In the near future this Institution, by utrlizlng 

post-graduate students attending the M.Sc course rn VBC, wrll be In a posltlon to 

carry out research on different aspects of vector biology and control. 

The Department of Environmental Health, School of Public Health, University of 

Teheran, whrch has been engaged for a long tLme rn research on vectors of dlseases 



t h e i r  c o n t r o l  Tnrs I n s t r t u t l o n  w i l l  be f u r t h e r  s t r eng thened  f o r  a  more advanced 

t y p e  of s t u d r e s ,  especially on cy togene t l c s .  

The Research Institute of Medical  Entomology, Dokkl, Ca l ro ,  whlch 1 s  a l r e a d y  

cooperatxng i n  t r a x n l n g  personne l ,  cou ld  b e  f u r t h e r  s t r eng thened  f o r  r e s e a r c h  on 

different a s p e c t s  of  v e c t o r  b lo logy  and c o n t r o l .  

Wlth r ega rd  t o  s t u d l e s  on r o d e n t s  a s  a reservoir of d l s e a s e ,  t h e  Ve r t eb ra t e  

P e s t  Cont ro l  Cent re  I n  Karach l ,  P a k i s t a n ,  which h a s  been established by t h e  Government 
1 

of Pak i s t an  I n  collaboration w l t h  FA0 and WHO and 1s a c t l v e l y  engaged I n  s t u d ~ e s  on 

roden t s  and disease transmitted t o  man through them i n  P a k i s t a n ,  cou ld  i n  f u t u r e  

assist I n  a  s i m i l a r  k lnd o f  s t u d l e s  I n  o t h e r  c o u n t r l e s  of t h e  Reglon. 

5. EXISTING PROBLEMS I N  THE REGIONAL VECTOR CONTROL PROGRAMME 

The d l f f i c u l t l e s  encounte red  i n  v e c t o r  b io logy  and c o n t r o l  programmes a r e  e l t h e r  

o f  a  technical o r  o f  a n  a d m l n l s t r a t i v e  n a t u r e :  

5 .1  Technrcal  d ~ f f r c u l t l e s  

- Development o f  resistance I n  v e c t o r s  t o  most of t h e  available ~ n s e c t l c l d e s ,  

l n t e n s l f l e d  by t h e  extensive use of  p e s t l c l d e s  r n  agricultural s e c t o r s ,  

- Rapld development of  I r r l g a t l o n  schemes, resulting I n  man-made breed ing  p l a c e s  

f o r  v e c t o r s  and t hus  f u r t h e r  aggravating t h e  problems, 

- Mlshandllng and Improper u se  of pesticides w h ~ c h  have i n  t h e  long  run 

t o x ~ c o l o g i c a l  hazards  f o r  man, an lmals  and environment ;  

- Lack of adequa te  numbers of  personne l  p rope r ly  t r a l n e d  I n  VBC I n  most of t h e  

c o u n t r l e s  of  t h e  Reglon; 



- Shortage of research facrlrties and research activities in the field of 
VBC in the ~egion. 

5.2 Adminlstratrve difficulties 

- High cost of alternative insecticides and limrted financial resources for 
vector control inhibit the application of insectrcides in most of the 

countries of the Region, 

- Lack of emphasis on organized VBC activrtres wrthln the public health 
servrce structure, 

- Shortage of managerral skills at all levels to plan and implement VBC 
activrties effectively and efficiently withln avarlable resources, 

- Inadequate relrable rnformation for formulation and evaluation of VBC programmes; 

- Inadequate coordination, rnterdepartmental and intersectoral, at national level 
as well as interagency at internatronal level, 

'subsequently the regional VBC programme has been directed and planned rn a 

way so as to collaborate with the Member States to overcome the above difficulties. 

To promote alternative vector control measures in the Region, a serres of 

seminars were held, elther in collaboratron with VBC, WHO Central Offrce, or at 

regional level. 

Since 1972, srx semrnars were held for thrs purpose: 

- Inter-Regional Semrnar on Larval Control, ALexandria/Cairo/Aswan, 2 - 21 July 
1972; 

- Publrc Health and Economrc Aspects of Rodent Control, Alexandrra, December 
1974, 



- Sem~nar on the Prevention and Control of Vector-Borne Dlseases in Water 
Resources Development Projects, Alexandr~a/Khartoum, 21 March - 6 Apr~l 1978, 

- Travelling Seminar on the Use of Larvivorous Flsh for Mosquito Control ln 
Anti-malaria Campa~gns, Bulgarla/USSR, 27 August - 15 September 1979, 

- Inter-Regional Sem~nar on Integrated Control of Mosqu~to Vectors, Adana, 
Turkey, 2 - 14 November 1981, 

- Seminar on the Role of Health Serv~ces and Tralning Institutes In Control of 
Vectors and Reservoirs of Dlseases, Baltchik, Bulgaria, 4 - 11 October 1982. 

In these seminars attempts have been made to dlscuss all the alternative vector 

control measures whlch could be applred at present, and also to prepare gu~delrnes for 

future planning and organization of control operations. As a result of these semi- 

nars, research and fleld tr~als rn the area of vector control have been encouraged, 

train~ng of personnel has been revised to meet demands In relatlon to vector control 

methods other than chem~cal control, a manual on larval control was publ~shed by 

Malar~a and Other Paras~t~c Diseases , WHO Geneva and a manual on source reductron 
and envlronmental management for vector control also publ~shed by VBC/Geneva dur~ng 

1982. 

6. CONCLUSIONS AND RECOMMENDATIONS 

In this paper, attempts have been made to expla~n the problems which the 

countries of the Region are facing ln the prevention and control of vector-borne 

dlseases and the role and importance of vector control rn campaigns organized agalnst 

these dlseases. The strategy of vector control programmes in the Region has also 

been discussed. 

Several examples have been given of alternative measures applled for the 

control of malaria vectors and the snall host of sch~stosom~as~s in the countries of 



t h e  Eas te rn  Mediterranean Region, w i t h  s p e c i a l  r e f e r ence  t o  environmental  management 

and b i o l o g i c a l  con t ro l .  The a p p l i c a t i o n  of i n t e g r a t e d  v e c t o r  c o n t r o l  measures,  which 

is expected t o  be c a r r i e d  ou t  by governmental agenc ies  o t h e r  t han  t hose  i n  t h e  h e a l t h  

s e c t o r ,  g lve s  permanent r e s u l t s  and LS  e conom~ca l  i n  t h e  long term. M i n i s t r i e s  o f  

Heal th ,  a l though  no t  i n  a p o s i t i o n  t o  undertake l a r g e - s c a l e  i n t e g r a t e d  v e c t o r  c o n t r o l  

measures i n  I r r i g a t i o n  and o t h e r  wate r  resource  development p r o j e c t s ,  n e v e r t h e l e s s  

can s t ~ m u l a t e  i n t e r s e c t o r a l  involvement i n  such a c t ~ v i t i e s .  I n  t h i s  connect ion,  on 

WHO i n i t i a t i o n ,  s e v e r a l  i n t e r n a t i o n a l  o rgan l za t i ons  have recognized t h e  importance of 

t h e  component of t h e  wate r  resource  development p r o j e c t s  and have a l l o c a t e d  s u f f i c i e n t  

funds f o r  s tudylng  t h e  probable  h e a l t h  hazards  which may arise a s  a r e s u l t  of implemen- 

t a t i o n  o f  t h i s  type  o f  p r o j e c t ;  rendering adv lce  f o r  Lncorporat ing de s igns  and measures 

f o r  p revent ion  of such hazards ,  IBRD, FAO, UNEP and t h e  Af r i can  Development Bank a r e  

some of t h e  o rgan l za t i ons  which a r e  involved I n  t h i s  procedure.  

For t h e  a p p l ~ c a t i o n  o f  b i o l o g i c a l  c o n t r o l  methods such  a s  t h e  use  of l a r v l -  

vorous f i s h ,  t h e  a c t l v e  p a r t i c i p a t i o n  of t h e  c m u n i t y  i s  r e q u i r e d  f o r  a s u c c e s s f u l  

programme. The r o l e  o f  M ~ n i s t r i e s  o f  Heal th  is t o  promote cwmun i ty  a c t i o n  f o r  t h l s  

purpose. Primary h e a l t h  c a r e  depar tments  could p l ay  a major r o l e  i n  t h e  ~mplementa t ion  

of t h i s  a c t i v i t y .  

TO lmprove t h e  technology used f o r  v e c t o r  c o n t r o l ,  a t  t h e  r e g i o n a l  l e v e l ,  t h e r e  

1s a g r e a t  need f o r  s t u d l e s  and research .  From t h e  1940s onwards r e s ~ d u a l  insec-  

t l c i d e s  have been e x t e n s i v e l y  used and r e l i e d  upon f o r  v e c t o r  c o n t r o l  i n  anti-malaria 

campaigns a l l  over  t h e  wor ld ;  t h e r e  has  been a h a l t  i n  f u r t h e r  r e s e a r c h  f o r  t h e  

c o n t r o l  of mosquitoes through environmental management, i.e. minimizing of breeding 

p l ace s  by apply ing  appropriate en igneer ing  methods and utilizing preda to r s  and 

compet i to rs  f o r  biological c o n t r o l  of vec to r s .  One of t h e  major r o l e s  o f  WHO i s  t o  

promote r e sea rch  and p a r t l c l p a t e  i n  r e sea rch  p r o j e c t s ,  I n  con junc t i on  w i t h  o t h e r  

i n t e r n a t i o n a l  agenc ies ,  i.e. FA0 and UNEP, and n a t i o n a l  r e sea rch  l n s t l t u t e s ,  f o r  t h e  

development of b e t t e r  d e s ~ g n  and wate r  management l n  ~ r r i g a t i o n  systems and o t h e r  

forms of water r e sou rce  development. Development of e f f e c t ~ v e  and economical 



materral for lining canals and ponds, precis~on syphons for level management f a  

distribution boxes (whlch help ln minimlzlng the poss~bll~t~es of breedlng of 

mosquitoes in irrigation systems), are examples. Development of an irrigation 

system for rice growlng which eliminates lmpondments of water for a long perlod 

also can be studied. 

Urban pest vector control 1s given specla1 attention 1n the countries of the 

Reglon. Preparation of a guldellne for Integrated vector/pest control for urban 

areas will be of great help to munlc~pal authorities and w ~ l l  save a substantial 

amount of funds wh~ch currently are spent on chemlcal control of pests wlth only 

short-term impact on vector/pest density. 

Stud~es and ~nvestigatrons for the ~dentif~catlon of local larv~vorous flsh 

whlch should be introduced Into major breeding sites would be another contribution 

towards vector control In anti-malarla campaigns. 

In order to ach~eve self-suff~ciency In respect of manpower Ln the field of 

vector biology and control in the Region, priority is glven to trainlng of personnel. 

Substantial progress has been made. However, further strengthening of trainlng 

Institutes is required. 

Finally, emphasls should be placed on the development of organized vector 

biology activ~ties w~thin the natlonal public healthstructure, In order to asslet 

maxlmally in control of vector-borne d~sease in the country. 
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S t a t u s  o f  Malar ia  Vector Res i s tance  t o  Insecticides i n  EMRO c o u n t r i e s  
a t  31 December 1981 
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6 7 8 9  

+ 

+ 

2* 

+ 

2 

2 

+ 

+ 

+ +  

m 4  

2 a 4 +  

+ 
0 

+ 

2(5) 

+ 
+ 
+ 

+ 

1 2  

0 

0 

0 

+ 

0 

+ 

+ 
+ 

+ 

1 2  

+ 

0 

0 

+ 



Table 2 (Footnotes) 

Species present ,  no t e s t s  carr ied  out  

Species suscept ib le  t o  a l l  insec t i c ides  

Species r e s i s t a n t  t o  DDT 

Species r e s l s t a n t  t o  Dieldrin/BHC 

Species r e s l s t a n t  t o  Malathion 

Species r e s i s t a n t  t o  Propoxur 

Species r e s i s t a n t  t o  A c t e l l l c  

Species r e s l s t a n t  t o  Chlorphoxim 

Species r e s i s t a n t  t o  Phoxim 

Species r e s i s t a n t  t o  Iodofenphos 

Species r e s i s t a n t  t o  Durshan 

Species r e s i s t a n t  t o  Fenthion 

4 = Species r e s i s t a n t  t o  
Fenitrothlon 

5 = Species r e s i s t a n t  t o  
Temephos ( ~ b a )  

- = No information ava i l ab le  

( ) = Resistance suspected 

0 = Resistance implicat ion 
necess i t a t es  change of 
insec t i c ides  i n  a rea  
d i s t r i b u t i o n  

* = New records 
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