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I INTRODUCTION AND BACKGROUND INFORMATION 

The Comm~ttee would r e c a l l  t h a t  a t  ~ t s  F l f t h  Meetlng I n  1979, l t  had revlewed 

t h e  proposed r e sea rch  component o f  t h e  Blue N l l e  Heal th  P r o ~ e c t ,  which had been 

established e a r l y  on l n  t h a t  year  Slnce t h a t  tlme, considerable progress  has  

been made, including implementation o f  s e v e r a l  r e sea rch  s t u d l e s  Hence, r t  was 

f e l t  t h a t  t h e  Committee may wlsh t o  revlew t h e  p r o j e c t  and r t s  research  a c t l v l t l e s  

aga ln  a t  t h i s  s t a g e .  

The o v e r a l l  objective of t h ~ s  p r o j e c t  1s  t o  con t ro l  and prevent t h e  major 

wate r -assoc ia  t ed  d i s e a s e s ,  primarily malar la  , s c h ~ s t o s o m l a s ~ s  and d i a r rhoea1  

d l s e a s e s ,  In  t h e  a r e a ,  by means of a  comprehenslve programme of d l s e a s e  preveqt lon  

and c o n t r o l ,  and t o  a s s e s s  h e a l t h  and socio-economlc impacts 

The p r o j e c t  has  t h e  following s p e c l f ~ c  objectives 

(a )  To prevent  s c h i s t o s o m ~ a s l s  t ransmiss lon  from developing I n  t h e  Rahad 

l r r l g a t l o n  system,  emphaslzlng permanent and long-term vec to r  con t ro l  measures ,  

(b) To a s s e s s  and reorganrze  mmedla te ly  t h e  ongolng water-associated 

d l s e a s e  con t ro l  p r o g r a m e  In  t he  G e z l r a / ~ a n a g l l  scheme and develop and implement 

an  i n t e r i m  comprehensive s t r a t e g y ,  based on improving c u r r e n t l y  used methods and 

m a t e r i a l s  and strengthening t h e  e x l s t l n g  ~ n f r a s t r u c t u r e s ,  

(c)  To develop and a s s e s s  In  s tudy  zone a  long-term comprehensrve s t r a t e g y  

which w r l l  cons lderab ly  reduce water-associated d l s e a s e  t ransmiss lon  and whlch 

w i l l  main ta ln  t h e  r e s u l t s  achleved a t  low c o s t ,  and wlth  mlnrmal envlronmental  

haza rds ,  a l s o  t o  apply  t h e  s t r a t e g y  In  t h e  p r o j e c t  a r e a ,  

(d)  To seek innovative c o n t r o l  measures w h ~ c h  a r e  cons iderab ly  more c o s t -  

effective than t he  p r e sen t  techniques, emphaslzlng envlronmental  management, b io -  

logical c o n t r o l ,  community p a r t l c l p a t l o n  and h e a l t h  education and reduc lng  fore ign  

exchange requirements, 

( e )  To maxlmlze soc~o-economlc  b e n e f l t s  of d l s e a s e s  con t ro l  by lmprovlng bas ic  

h e a l t h  s e r v i c e s ,  wate r  supply and sanitation and integration of p r o l e c t  a c t l v l t l e s  

l n t o  l o c a l  b a s l c  h e a l t h  services, 

( f )  To establish t h e  c o s t s  and b e n e t ~ t s  of wate r - a s soc i a t ed  d l s e a s e  con t ro l  

I n  t r o p l c a l  a g r i c u l t u r e  systems,  ~ n c l u d l n g  measurements of communtty p r o d u c t i v ~ t y  
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f o r  t h e  plannlng o f  new water  r e sou rce  developments, 

(g) To t r a m  dec~s ion -make r s  , p l a n n e r s ,  des igners  and ope ra to r s  of t he  

wate r  r e sou rce s '  p r o j e c t s  and h e a l t h  s t a f f  In  t h e  Sudan and elsewhere on t h e  

approaches and methods f o r  t h e  prevent lon  and c o n t r o l  of water-associated d l sea se s  

In  water  resources  p r o j e c t s ,  

(h) To promote and establish c l o s e  coo rd lna t l on  amongst t h e  d l f  f e r e n t  n a t i o n a l  

departments and institutions lnvolved and wlth  t h e  l n t e r n a t i o n a l  agenc les  concerned. 

For o p e r a t i o n a l  purposes t h e  p r o j e c t  a r e a  1 s  d iv lded  l n t o  t h r e e  zones (F lgure  1 

The d e t a l l s  o f  t h e  zones a r e  glven below 

Zones No. of popula t ion  

Rahad 80,000 
Gezira  -Manag11 1 ,800,000 
Study Zone 50,000 

No. of v r l l a g e s  Area i n  hectarc 

An agreement was s lgned  by t h e  Government o f  Sudan and t h e  World Heal th  

O r g a n ~ z a t l o n  f o r  t h e  lmplementatlon of t h l s  p r o j e c t  w l t h l n  t h e  decade 1979-1989 

The t o t a l  c o s t  f o r  t h e  implementation of t h l s  p r o j e c t  over  t h e s e  10 years  1s 

estimated t o  be US $ 155 M l l l i o n  Out of t h l s  t o t a l ,  t h e  Government is prov ld lng  

US $ 89.5 m l l l l o n  The remalnlng US $ 65.5 m l l l l o n  should be provlded from 

o t h e r  sources .  I n  o r d e r  t o  s ecu re  funds ,  a  don3rs '  meetlng was he ld  i n  February 

1980 i n  Khartoum Seve ra l  c o u n t r i e s  and I n t e r n a t i o n a l  agenc les  pledged t o  

p rov lde  f l n a n c l a l  assistance t o  t h l s  p r o j e c t .  So f a r ,  t h e  f l n a n c l a l  a s p e c t s  

of t h e  p r o j e c t  a r e  encouraging 

11. PROJECT DESIGN AND STRATEGY 

As may b e  noted from t h e  objectives s e t ,  a t t emp t s  a r e  be lng  made t o  p revent  

and c o n t r o l  water-associated d l s e a s e s  through an  i n t e g r a t e d  approach The most 

p r eva l en t  wa t e r - a s soc l a  t e d  d l s e a s e s  In  t h e  p r o j e c t  a r e a  a r e  malar l a ,  s c h ~ s t o s o m i a s ~ s  

and d i a r rhoea1  d i s e a s e s  The f l 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  through t h e  

mosquito v e c t o r  and t h e  s n a l l  i n t e r m e d ~ a t e  h o s t  bo th  o f  w h ~ c h  r e q u i r e  water  f o r  

b reed ing  and h a b l t a  t 

The In tegFated  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  of t h e s e  d i s e a s e s  a r e  
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(a )  extens  Lve community educa t l o n  

(b)  chemotherapy f o r  s c h l s t o s o m ~ a s l s  

(c )  t rea tment  of d l a r r h o e a l  d i s e a s e s  with  ORS therapy 

(d l  m a l a r ~ a  t rea tment  based on l abo ra to ry  d l a g n o s ~ s  on ly  

( e l  suppression of s n a l l s  and mosquitoes by chemical, biological and 

envlronmental  methods 

( f )  ex t?ns+ve improvements i n  domestic water supply t o  reduce man/wa t e r  

con t ac t  

(g) cons t ruc t l on  o f  p l t  l a t r l n e s  

(h) community a c t i o n  on dra inage  and sanitation 

As may b e  understood from t h e  above, measures being ~mplemented f o r  t h e  

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

i n t e rmed ia t e  h o s t  of t h e  d ~ s e a s e  o r  t rea tment  of t h e  p a t i e n t  f o r  e l lmrna t l on  of 

reservoir o f  t h e  d l s e a s e .  The con t ro l  measures a r e  based on an i n t e g r a t e d  

approach,  t h l s  r e s u l t s  I n  considerable sav ing  I n  s t a f f ,  equipment, supplies, 

management s e r v i c e s  and f a c r 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 a g a l n s t  t h e  vec to r  of one d l s e a s e  

a r e  a l s o  effective against t h e  v e c t o r  o r  l n t e rmed la t e  h o s t  of t h e  o t h e r  d l s ea se .  

I n  f a c t ,  t h e  c o n t r o l  measures thus  adopted a r e  belng developed and w ~ l l  be 

~mplemented,  combin~ng e f f o r t s  I n  one programme w l t h i n  t h e  framework o f  e x l s t l n g  

and planned h e a l t h  s e r v l c e s  and t h e  development of P r l m r y  Hea l th  Care The 

p r o j e c t  is  t h e r e f o r e  m u l t l d l s c ~ p l ~ n a r y ,  u t l l ~ z ~ n g  e x p e r t l s e  i n  medicine, b io logy ,  

engineering, agronomy, soc io logy ,  economics and p u b l i c  education 

The Important  f e a t u r e  of t h l s  integrated approach 1 s  i n t e r s e c t o r a l  

coopera t ion  f o r  t h e  lmplementatlon of a l l  t h e  c o n t r o l  measures adopted For 

example, i n  o r d e r  t o  c l ean  and c l e a r  l r r i g a t l o n  c a n a l s ,  t h e  Mln i s t ry  of I r r l g a t l o n  

1s the  executive agency, t h e r e f o r e ,  fundlng and technical s e r v i c e s  w l l l  be provlded 

through t h l s  agency The same a p p l ~ e s  In  t h e  ca se  of improvement of water  

s u p p l i e s  I n  v ~ l l a g e s  The agency r e spons rb l e  f o r  t h l s  a c t l v l t y  1s t h e  Rural 
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Water Supply Authorities. A l l  t h e  n a t l o n a l  m l n l s t r i e s  and agenc les  rnvolved 

In  t h l s  p r o j e c t  have formed a  Nat ional  Coordination Board t o  meet once a  yea r  

t o  d l s c u s s  t h e  direction and po l rcy  of t h e  Blue N l l e  Heal th  P r o j e c t  The Nat lonal  

Coordlnat lon Board has met twlce  s l n c e  t h e  i n i t l a t i o n  o f  t h e  p r o j e c t .  For d e t a r l s  

of t h e  Blue N l l e  Hea l th  P r o j e c t ' s  organization s e e  F lgure  2 a t t a ched .  

Coordination o f  work and coopera t lon  f o r  lmplementatlon of t h e  p r o j e c t  1s 

a l s o  functioning a t  l n t e r n a t l o n a l  l e v e l s  I n  a d d r t l o n  t o  WHO, FAO, UNEP and WFP, 

t h e  World Bank, JICA and USAID a r e  c o n t r r b u t l n g  t o  t h e  p r o j e c t s .  The r e p r e s e n t a t l v e  

of donor agenc ies  p a r t x i p a t e  I n  t h e  Scientific Advlsory Group (SAG) meetlng 

he ld  p e r l o d l c a l l y  t o  revrew and d ~ s c u s s  technical a s p e c t s  o f  t h e  p r o j e c t  and make 

recommendations f o r  f u t u r e  p l ans  I n  t h e  SAG meetlng,  In  a d d l t l o n  t o  t h e  

r ep re sen t a  t l v e s  o f  t h e  above agenc les  and t h e  donor ' s  governments, prominent 

s c l e n t l s t s  and wcperts I n  t h e  f l e l d  of wate r -assocra ted  d l s e a s e s  and v e c t o r  c o n t r o l  

a r e  l n v l t e d  t o  a t t e n d  and contribute In  d i s cus s ions  and r e c o m e n d a t ~ o n s .  So f a r  

two SAG meetings have been he ld .  

The p r o j e c t  1s be lng  c a r r i e d  o u t  I n  two timed phases ,  each o f  five y e a r s '  

d u r a t i o n ,  In  a l l  t h e  t h r e e  zones mentioned above 

Phase I .  (1979 - 1983) 

(1)  Improvement and gradua l  r e o r l e n t a t l o n  o f  ongolng an t l -ma la r l a  and a n t l -  

s ch r s to somlas l s  ope ra t l ons  I n  l l n e  wrth a n  In t e r im  comprehens~ve s t r a t e g y  us lng  

available and proven methods o f  d l s e a s e  prevent ion  and c o n t r o l  

(11) De ta l l ed  review of h e a l t h  s e r v l c e s  ~ n f r a s t r u c t u r e ,  s t a f f  and functions 

and a  g radua l  s t r eng then lng  and i nco rpo ra t ron  I n t o  t h e  e x l s t l n g  i n f r a s t r u c t u r e  

of progressively more I n t e n s i v e  ca se  detection and t rea tment  f o r  m a l a r i a ,  

s c h l s  t o s o m ~ a s i s  and d l a r r h o e a l  d i s e a s e s  

(111) De ta i l ed  revlew of t h e  e x i s t i n g  r u r a l  water  supply system and 

s a n l t a t l o n ,  s t r eng then lng  o f  t h e  maintenance o p e r a t l o n s  and q u a l l t y  con t ro l  s tudy  

and development of des lgns  f o r  improvement of t h e  p r e sen t  systems and f o r  t he  

c o n s t r u c t i o n  of new ones.  

( i v )  Strengthening of  t h e  ongoing programme of h e a l t h  e d u c a t ~ o n  and community 
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p a r t l c l p a t l o n ,  s o  a s  t o  ach leve  l nc r ea s lng  p a r t l c l p a t l o n  of populations In  t h e  

comprehens l v e  programme. 

(v) Development, f l e l d  t e s t l n g  and assessment of a l l  available and up t o  d a t e ,  

permanent and economical methods of prevention and c o n t r o l  o f  malaria, 

s c h l s  tosomlasis  and d i a r rhoea1  d i s e a s e s  and t h e m  adapta  t l on  and incorpora  t l o n  

zn to  a  f e a s i b l e  and c o s t / e f f e c t l v e  s t r a t e g y  f o r  assessment.  Thls  w i l l  l n c lude  a  

d e t a i l e d  revlew and a n a l y s l s  o f  t h e  l r r l g a t r o n  systems and agriculture practices. 

(VL) Continuous evaluation o f  t h e  a c t i v r t l e s  p r o ~ e c t - w i d e  and r e v i s l o n  and 

r e o r i e n t a t i o n  o f  p l ans  and a c t l v i t l e s  a s  r equ i r ed .  

( v i i )  Comprehensive t r a i n i n g  o f  a l l  s t a f f  concerned from Sudan and elsewhere.  

Phase 11. (1984 - 1988) 

The second 5-year  phaae w i l l  b e  t h e  expanslon phase whereby 

(1) Gradual l n c o r p o r a t l o n  of t h e  developed and t e s t e d  s t r a t e g y  l n t o  t h e  on- 

going o p e r a t i o n s  and i t s  expanslon s tage-wlde t o  cover t h e  e n t ~ r e  p r o j e c t  a r e a  

by t h e  end o f  t h e  1 0 t h  year .  

(11) Continua t r o n  o f  opera  t l o n a l  r e sea rch  and t r a  l n l n g  programme. 

A t  t h a t  t ime,  1.e. by t h e  end o f  t h e  decade,  ~t i s  expected t h a t  t h e  comprehensive 

s t r a t e g y  w l l l  have: 

( a ) r educed  both d l s e a s e s  t o  l e v e l s  no longer  representing p u b l l c  h e a l t h  

problems, and 

(b) become a b l e  t o  maln ta ln  t h e  r e s u l t s  a t  c o s t s  well w l t h l n  t h e  f l n a n c l a l  

resources  o f  t h e  Government, thus  

( c )  p lans  w i l l ' b e  developed f o r  expanslon of t h e  programme t o  o t h e r  l r r l g a t l o n  

schemes 

The a t t a c h e d  F igure  3 "Charts of Events", I l l u s t r a t e s  t h e  events  f o r  each 

phase o f  t h e  Blue Nile Hea l th  P r o j e c t ,  cover ing t h e  pe r lod  1979 - 1990 

111. SUMMARY OF ACCOMPLISHMENT UP TO THE END OF 1981 

A f t e r  t h e  P r o j e c t  Headquarters  were e s t a b l i s h e d  rn  Wad Medanl and most s t a f f  

p o s l t l o n s  were f l l l e d  e a r l y  I n  1981, t h e  year  was c h a r a c t e r l z e d  by success  In  

s e c u r i n g  a  i g n l f  l c a n t  additional f i n a n c i a l  suppor t  and by expanslon of f l e l d  
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a c t i v i t l e s  and t r a l n i n g  i n t o  a l l  t h r e e  operational zones The most noteworthy 

accomplishment o f  t he  year  was t h e  cont inued  suppress ion  of s ch i s to somlas l s  i n  

t h e  newly cons t ruc t ed  Rahad I r r i g a t i o n  Scheme, one of t h e  f x r s t  o b j e c t i v e s  of t h e  

p r o j e c t  

The expanded a c t r v i t l e s  a l s o  Included e f f o r t s  a g a i n s t  malar ia  and d ~ a r r h o e a  

i n  t h e  Rahad Zone, epidemiological surveys  wl th  continued con t ro l  o f  mala r la  I n  

t h e  Gezlra-Mangil Zone and i n i t l a t l o n  of p r e - con t ro l  surveys and r e sea rch  I n  t h e  

Study Zone. 

3  1 F i e l d  a c t i v i t l e s  

3 .1 .1  Suppress xon o f  s c h i s  tosomlas l s  t r ansmls s lon  I n  t h e  Rahad Zone 

The s u c c e s s f u l  p r even t lon  of s c h i s t o s o m l a s l s  transmission I n  t h e  Rahad Zone,- 

was t h e  major f r e l d  achievement o f  t h e  Blue N i l e  Heal th  P r o ~ e c t .  U t l l i zxng  ar 

l n t e r i m  s t r a t e g y  combining chemotherapy and m o l l u s c ~ c i d i n g ,  l o c a l l y  acqul red  

infections were prevented and t h e  preva lence  of i n f e c t i o n s  imported from o t h e r  

endemlc a r e a s  was reduced by one h a l f .  No evidence o f  l o c a l l y  acqui red  l n f e c t l o n s  

was found i n  t h e  3,000 school  c h i l d r e n ,  nor  i n  t h e  random sample of households 

from 8 monitor  v i l l a g e s  resurveyed i n  1981 Addl t lona l  suppo r t rve  evldence was 

found upon re-examinat ion o f  residents of v i l l a g e  18 ,  who had been t r e a t e d  1n 

1980 wi th  oxamnlquine Of t h e  107 people  t r e a t e d  on ly  4 were pass lng  schls tosome 

eggs a f t e r  one y e a r ,  l n d l c a t i n g  very  e f f e c t i v e  chemotherapy and no re-infection 

For comparison, s l m l l a r  s t u d l e s  I n  t h e  endemic Gezira-Managrl Zone showed pre -  

va l ence  of 30% t o  90% one yea r  a f t e r  t rea tment  Also i n  s n a l l  surveys p r i o r  t o  

a p p l l c a t i o n  of mo l lu sc l c ide s  i n  t h e  Rahad cana l s  no t  a  s l n g l e  l n f e c t e d  s n a r l  

was found du r lng  1981. 

3.1.2 Continued c o n t r o l  of ma la r l a  I n  a l l  t h r e e  zones 

Malar la  t r ansmis s ion  was maintained a t  a  low l e v e l  I n  t h e  t h r e e  zones by 

t h e  l n t e r l m  s t r a t e g y  o f  sp r ay ing  houses w l t h  r e s l d u a l  i n s e c t l c l d e s ,  larvicide 

a p p l l c a t i o n  i n  s e t t l e d  a r e a s  and presumptive t rea tment  w i th  ch loroquine  Pre-  

va lence  o f  t h e  p a r a s l t e  i n  c h l l d r e n  was found t o  be 0.5% i n  t h e  Rahad Zone, 1 4% 

I n  t h e  Gezira-Managil Zone and 0 4% i n  t h e  Study Zone. Due t o  t h e  widespread 

/ 



resistance t o  mala th ion  of  t h e  mosqulto Anopheles a r a b l e n s i s ,  t h e  new insecticide 

f e n i t r o t h i o n  40% wdp. was used effectively i n  t h e  Gezira-Managil Zone rn 1981 

3 1 3 Initiation o f  contrnuous monitor ing o f  d i s e a s e  t ransmiss ion  

i n  a l l  t h r e e  zones 

Annual epidemrological  surveys  were i n l t r a t e d  i n  a l l  t h r e e  p r o j e c t  zones 

dur ing  1981. Surveys on s ch i s to somras r s ,  d ia r rhoea  and malar ia  were completed 

i n  1 2  monibor v i l l a g e s  i n  t h e  Rahad Zone and 21 monitor v i l l a g e s  i n  t h e  Study Zone, 

wh l l e  i n  t h e  l a r g e r  Gezira-Managil Zone 28 monrtor v i l l a g e s  were s e l e c t e d  and s u r -  

veyed f o r  s ch i s to somlas i s  and m a l a r i a ,  i n  a d d i t i o n  t o  t h e  established malar la  

survey  i n  27 v i l l a g e s .  From t h e  r e s u l t s  ~t was c l e a r  t h a t  d l a r r h o e a l  d i s e a s e  

was a major problem caus ing  annual  dea th  r a t e s  m c h i l d r e n  o f  about  50 pe r  1000, 

and Schistosoma mansoni was widespread i n  t h e  Gezlra-Manag11 Zone, wi th  a p reva lence  

over  50%. Malar ia  was under c o n t r o l  

I n  t h e  Study Zone each technical u n i t  i n l t l a t e d  a n  i n t e n s i v e  monitor ing o f  

p r e - con t ro l  condi t rons  by J u n e  1981 i n  o rde r  t o  e s t a b l i s h  da t a  f o r  one complete 

a g r i c u l t u r a l  year  b e f o r e  l n t e r v e n t l o n  beg ins .  The da t a  berng c o l l e c t e d  cover 

s n a i l  popu la t i ons ,  schis tosome infections i n  s n a ~ l s  , d i s t r l b u t l o n  of a q u a t l c  

v e g e t a t i o n ,  d e n s i t i e s  o f  mosquito a d u l t s  and l a r v a e ,  gene ra l  aqua t l c  fauna ,  

s o c i o l o g i c a l  a s p e c t s ,  human con t ac t  w i th  wa te r ,  community water  s u p p l i e s ,  

r r r i g a t i o n  and a g r x c u l t u r a l  p r a c t i c e s ,  i n  a d d i t i o n  to ep idemlolog ica l  surveys 

on t h e  t h r e e  diseases. 

3 1 .4  F i e l d  r e sea rch  activities o u t s l d e  t h e  Study Zone 

Research cont inued on s c h i s t o s o m ~ a s l s  c o n t r o l  by f o c a l  a p p l i c a t r o n  of 

mo l lu sc i c ide s  and by chemotherapy. It was supplemented by new s t u d i e s  on s n a l l  

v e c t o r  u s ing  b i o l o g i c a l  a g e n t s ,  including fish, l o c a l  compet i to r  s n a i l s  and t h e  

ampul la r id  s n a i l  Marisa c o r n u a r r e t i s  whrch was imported from Pue r to  Rico. For 

mala r ia  c o n t r o l ,  s t u d i e s  were conducted on c o n t r o l  of mosquitoes u s ing  chemicals 

and f i s h ,  Weeding machines and f i s h  were be ing  eva lua t ed  f o r  t h e i r  d i r e c t  e f f e c t  

on  a q u a t i c  vegetation and f o r  t h e l r  va lue  rn c o n t r o l  o f  s n a l l s  and mosquitoes 
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The p r o j e c t  benefitted from a c t i v e  coopera t lon  01 t h e  Medlcal Research Council 

and t h e  U n i v e r s l t l e s  o f  Khartoum and G e z ~ r a .  

3  2  Study Zone 

According t o  t h e  p r o j e c t  d e s i g n ,  t h e  per lod  1979-1983 1s Phase I I n  t h l s  

phase a l l  innovated v e c t o r  c o n t r o l  methods w l l 1  be  h e l d - t e s t e d ;  t hose  found more 

c o s t  effective, w l l l  be  s e l e c t e d  and t h e  new s t r a t e g y  f o r  I n t e g r a t e d  vec to r  c o n t r o l  

component of t h e  p r o j e c t  w l l l  b e  developed and t h e  s t udy  zone s e l e c t e d  f o r  d e t a l l e d  

e v a l u a t i o n  o f  t h e  comprehensrve s t r a t e g y  The s tudy  zone 1s a t  p r e sen t  a  p a r t  

o f  t h e  Gezlra-Managll I r r l g a t ~ o n  Scheme, l nc lud lng  two o u t  o f  t h e  107 of a g r r c u l t u r e  

blocks These two b locks ,  26 and 27, a r e  a long  t h e  Blue Nl le ,  mldway between 

Khartoum and Wad Medanr. The s t u d y  zone lnc ludes  31 v i l l a g e  a r e a s  wl th  a  t o t a l  

population of 50,000. The v l l l a g e  a r e a s  a r e  t h e  b a s l c  s o c ~ a l ,  a g r ~ c u l t u r a l  and 

The fol lowing a c t l v l t l e s  have been c a r r l e d  o u t  I n  t h e  s tudy  zone s i n c e  ~ t s  

3.2 1 C o l l e c t i o n  of g e o g r a p h ~ c a l  reconna lssance  da t a  

Complete geographlca l  reconna lssance  of a l l  v i l l a g e s ,  l nc lud lng  p r e c l s e  

mapplng of 15  v i l l a g e s  and s k e t c h  mapplng f o r  t h e  remainder. The whole zone has  

been s t r a t l f l e d  f o r  ep ldemlolog lca l  purposes ,  based on proxlmlty t o  t h e  l r r l g a t e d  

f l e l d s .  The 31 village a r e a s  a r e  d lv lded  i n t o  3  s t r a t a  7  I n  road  s t r a tum,  15 l l ~  

co r e  s t r a t u m  and 9 I n  f r l n g e  s t ra tum.  21 monltor  v ~ l l a g e  a r e a s  have been s e l e c t t -  

f o r  annual  rnonitorlng. Out o f  21 v l l l a g e  a r e a s ,  3 a r e  f o r  l n t e n s l v e  s tudy  and 

t h e  rest f o r  r o u t l n e  monltor lng.  These 21 v l l l a g e  a r e a s  w l l l  be monitored dur ing  

Phase I (5 y e a r s )  f o r  eva lua t ron  of t he  comprehens~ve  s t r a t e g y  

3 2 2  Collection of b a s e l l n e  da t a  

I n  1981 t h e  f l r s t  eplderniologlcal  surveys were completed f o r  a l l  t h r e e  

d l s e a s e s  Ln t h e  Study Zone t o  p rov lde  p r e - con t ro l  measurements of d l s e a s e  t r a n s -  

rnlsslon A t  l e a s t  one f u l l  a g r ~ c u l t u r a l  cyc l e  will be monitored be fo re  

1 n l t l a t L o n  of t h e  T r l a l  Comprehens~ve S t r a t e g y ,  scheduled t o  begin June 1982 

l-hls da ta  from t h e  year  p r l o r  t o  InterventLon will s e r v e  a s  one r e f e r e n c e  f o r  

evaluating t h e  Impact of t h e  c o n t r o l  e f f o r t .  Another r e f e r e n c e  w l l l  be t h e  28 
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monltor v l l l a g e s  i n  t h e  Gezira-Managil Zone which a r e  covered only by t h e  

In t e r lm  S t r a t e g y  

A l l  households were sampled i n  t h e  3 intensive s tudy  v ~ l l a g e s  o f  t h e  Core 

Stratum 11 o t h e r  v i l l a g e  a r e a s  i n  t h i s  s t r a tum were s e l e c t e d  a s  monl tor  v ~ l l a g e  

a r e a s ,  excluding on ly  Angado which had been used f o r  drug t r l a l s  i n  1980. 

3 2  3 Bro log ica l  da ta  

Base l ine  da t a  ~ n c l u d l n g  p a r a s i t o l o g i c a l  and entomological da t a  were c o l l e c t e d  

w i th  r ega rd  t o  t h e  malar ia  v e c t o r  A. a r a b i e n s ~ s  and t h e  s n a i l  h o s t s  of 

s c h i s t o s o m i a s ~ s  Bulinus t r unca tu s  and Biomphalarra p f e i f f e r i  

3.2.3.1 Entomological surveys s t a r t e d  rn  t h e  s tudy  zone i n  1981 I n  o r d e r  

t o  monitor a d u l t  and l a r v a l  mosquito popula t ion  6 r e p r e s e n t a t i v e  v i l l a g e s  

were s e l e c t e d  f o r  t h i s  purpose. I n  a d d i t i o n  t o  A. a r a b i e n s i s ,  A. pharoens i s  

was a l s o  recorded i n  t h i s  a r e a  The entomological survey  inc luded  indoor  r e s t i n g  

d e n s i t y ,  l a r v a l  d e n s i t y ,  man-vector c o n t a c t ,  c o l l e c t i o n  and s tudy  of n a t u r a l  

mosquito p r eda to r s  

3.2 3 2 S t u d i e s  on s n a i l s  inc luded  geographica l  d l s t r i b u t r o n  of s n a i l s ,  

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

v e g e t a t i o n  p r e s e n t  i n  cana l s  and t h e i r  r e l a t i o n s h i p ,  I£ any ,  wi th  s n a i l s .  

3.2.4 Envrronmental management b a s e l ~ n e  da ta  

S t a r t ~ n g  J u l y  1981, complete records  on wate r  supply of s tudy  zones rn  24 

v i l l a g e s  were c o l l e c t e d .  These da t a  inc luded  sou rce  of wa t e r ,  sou rce  of power 

f o r  pumping, f u e l  consumption, volume of water  provided d a i l y  and distribution 

systems Thrs ~ n f o r m a t i o n  w i l l  be  used f o r  p repar rng  a  p l an  t o  improve t h e  

e x l s t l n g  water  supply system. 

An i n i t i a l  des ign  and t h e  c o s t  e s t i m a t e  f o r  mass produc t ion  o f  l a t r i n e  s l a b s  

were developed I n  c o l l a b o r a t i o n  w i t h  t he  I r r i g a t i o n  Pub l i c  Works Corpora t ion  

These s l a b s  w i l l  be i n s t a l l e d  i n  i nd lv ldua l  houses w l t h  community p a r t i c i p a t i o n  

Data i n  r e s p e c t  o f  i r r l g a t l o n  systems were a l s o  c o l l e c t e d ,  i n  o r d e r  t o  

p r epa re  a  p lan  f o r  t h e  improvement of t h e  system,  e s p e c i a l l y  those  f a c t o r s  which 
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have an impact on v e c t o r  h a b l t a t s  and t h e l r  s u r v ~ v a l  w l th ln  the  system The 

surveys cover t h e  number and types  of c ana l s  i n  t h e  s tudy zone, t h e  r a t e  o f  

flow of wa te r ,  r a t e  of s i l t i n g  and ~ t s  removal,  overf low and breakage of t he  

c a n a l s ,  r a l n f a l l  r e co rd  1s a l s o  covered 

3.2.5 Community s t u d l e s  

S ince  t ransmiss ion  o f  vec tor -borne  d l s e a s e s  p a r t l y  depends on human behavlour 

and man's con t ac t  wi th  v e c t o r s  and intermediate h o s t s ,  an  l n t e n s l v e  s tudy  has  

been c a r r i e d  o u t  t o  unders tand transmission dynamics, w ~ t h  a  view t o  recornending 

c o n t r o l  measures 

A d e t a i l e d  p lan  ha s  been prepared  t o  stimulate community p a r t l c ~ p a t i o n  i n  

a l l  phases o f  t h e  p r o j e c t :  The World Food Programne (WFP) donat lon t o  t h e  pro j r  

which c o n s l s t s  mainly o f  food I t e m s ,  w l l l  be  u t l l l z e d  f o r  t h ~ s  purpose.  

3 2 .6  Comprehensive s t r a t e g y  f o r  t r ~ a l  I n  t h e  Study Zone 

The f l r s t  s t e p  I n  developing t h e  Comprehenslve S t r a t e g y  f o r  c o n t r o l  of t h e  

t h r e e  d i s e a s e s  I n  t h e  Study Zone was l n l t l a t e d  e a r l y  1981, when t h e  s e n l o r  s t a f f  

o f  t h e  p r o j e c t  wl th  a s s i s t a n c e  of WHO c o n s u l t a n t s  developed a  mala r ia  t ransmiss ion  

model f o r  t h e  Gezira and o u t l ~ n l n g  a  s t r a t e g y  f o r  mala r ia  c o n t r o l  The s t a f f  

then  developed s i m i l a r  p roposa l s  f o r  s t r a t e g l e s  t o  c o n t r o l  diarrhoea and 

s c h i s  tosomlas l s  

I n  August t h e  Second Scientific Advlsory Group met r n  Wad Medanl t o  revlew 

and r e f l n e  t h e  t h r e e  proposed s t r a t e g l e s  Wlth t h e  h e l p  o f  t h e  advisers, t h e  

p r o j e c t  s t a f f  then  integrated t h e  s e p a r a t e  e lements  i n t o  one Comprehenslve S t r a t e g y  

From t h l s  Comprehensive S t r a t e g y  a  d e t a i l e d  Plan o f  A c t l v i t x e s  f o r  t h e  

Study Zone was developed and i n  December 1981 ~t was p r e sen t ed  Ln Khartoum t o  

t h e  second annual  meetxng o f  t h e  Nat iona l  Coord lna t lon  Committee. The Cormn~ttee 

endorsed t h e  P l an  o f  A c t ~ v l t ~ e s  and took s t e p s  t o  implement t he  a c t l o n  r e q u ~ r e d  

I n  t h e  va r ious  agenc ies  The Plan of  Activities went i n t o  e f f e c t  I n  1982 



I V .  RESEARCH AND TRAINING 

4 . 1  Research 

As a  major objective o f  t h e  Blue Ni le  Heal th  P r o j e c t ,  1s t h e  development 

of innovative c o n t r o l  measures and new s t r a t e g ~ e s ,  t h e r e f o r e ,  research  bas  an  

Important r o l e  i n  t h r s  p r o j e c t .  However, a s  would be ev lden t  from t h e  preced ing  

summary of a c t l v l t ~ e s ,  r e sea rch  1s very much a n  i n t e g r a l  p a r t  of t h e  p r o j e c t  

a c t l v l t l e s  and is  be lng  c a r r l e d  o u t  t o  meet t h e  need o f  f i e l d  opera t rons .  Most 

o f  .the a c t l v l t i e s  i n  t h e  Study Zone, whlch aim a t  developrng and t e s t i n g  c o n t r o l  

measures,  can be classified a s  r e sea rch .  

Although t h e r e  1s a n  administrative u n i t  i n  t h e  p r o j e c t  o rgan i za t i on  d e a l i n g  

w ~ t h  r e sea rch  and t r a m l n g ,  t h e r e  1s no s e p a r a t e  s t a f f  f o r  research .  It is c a r r l e d  

o u t  by t h e  p r o j e c t  s t a f f  i t s e l f  and I n  some cases  by pos tgradua te  s t uden t s .  

Cu r r en t l y  14 r e s e a r c h  p r o j e c t s  a r e  underway. They are l l s t e d  i n  Tab l e  1. 

I n  o r d e r  t o  facilitate t h e  development of an  e f f e c t i v e  r e sea rch  programme, 

t h e r e  is  a  c l o s e  coordination between va r ious  n a t i o n a l  and ~ n t e r n a t l o n a l  agenc les  

As would be seen  from Table  1, t h e r e  a r e  a  number o f  agenc les  collaborating and 

supporting re sea rch  a c t l v l t l e s  I n  t h l s  p r o j e c t ,  e  g  t h e  Nat iona l  Councll  of 

Research and t h e  Medical Research Councll  o f  Sudan, University o f  Khartoum, 

Department o f  Fisheries , Mln i s t ry  o f  Agr lcu l  t u r e ,  Mlnls t r y  of Hea l th ,  WHO/TDR, 

USAID and t h e  Edna McConnel Clark Foundation 

The S c l e n t i f l c  Advlsory Group o f  t h e  p r o j e c t ,  on which most of t h e s e  agenc ies  

a r e  r ep re sen t ed ,  has been c l o s e l y  revlewlng t h e  r e sea rch  a c t l v l t l e s  o f  t h l s  

p r o j e c t ,  a t  i t s  annual  meetlngs 

Research proposa l s  submitted t o  t h e  Blue N l l e  Heal th  P r o j e c t  i t s e l f ,  f o r  

f i nanc ing ,  a r e  reviewed by t h e  s e n i o r  s t a f  £ and I£ found technically s a t i s f a c t o r y  

and feasible, a r e  approved. 

4 2 T ra ln lng  

With t h e  expansion o f  a c t l v r t l e s  of t h e  p r o j e c t ,  t h e  need f o r  t r a i n r n g  p r o j e c t  

personne l  was recognized During 1981, 9 s e n i o r  s t a f f  members went on s tudy  t o u r s  
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and a t t ended  semlnars r e l a t e d  t o  t h e l r  s p e c ~ a l l z e d  f l e l d s  In  d r f f e r e n t  countries 

Courses were organized f o r  pub l l c  h e a l t h  o f f l c e r s  and f l e l d  workers In  c o n t r o l  

of s n a r l s ,  mosquitoes and mosqulto l a r v a e  Mlcroscopls t s  were t r a r n e d  In  

d l agnos l s  of mala r ia  and s c h ~ s t o s o m i a s ~ s  

Seve ra l  p u b l l c  h e a l t h  workers from w i t h l n  t h e  count ry  and a l s o  from abroad ,  

v i s i t e d  t h e  p r o j e c t  and /or  s t u d l e d  t h e  different a s p e c t s  o f  c o n t r o l  of water-  

a s s o c i a t e d  diseases, under t h e  s u p e r v l s l o n  of t h e  p r o j e c t  s t a f f .  

6 pos tgradua te  s t u d e n t s  used t h e  p r o j e c t  f a c l l i t l e s  f o r  conducting r e sea rch  

under t h e  comblned s u p e r v l s l o n  o f  university and p r o j e c t  s t a f f .  It 1s expected 

t h a t  when t h e  M.Sc. course  on Vector Biology s t a r t s  a t  t h e  University o f  Khartoum, 

t h e  Blue Nlle Hea l th  P r o j e c t  w i l l  p rov lde  f a c l l l t l e s  f o r  f l e l d  t r a l n l n g  f o r  t h e  

s t u d e n t s  a  t t e n d l n g  t h e  course  

I n  o r d e r  t o  o r l e n t  and t r a m  p r o j e c t  s t a f f  rn t h e  s o c l a l  and economlc 

a s p e c t s  o f  s ch l s to somlas i s  and m a l a r l a ,  a  Course on Hea l th  Se rv l ce s  Research 

and T r o p i c a l  Diseases  was h e l d  I n  March 1982. F l n a n c l a l  suppor t  f o r  t h ~ s  Course 

w a s p r o v l d e d b y W H 0  T h e c o u r s e w a s a l s o a t t e n d e d b y  scientists f r o m v a r i o u s  

c o l l a b o r a t r n g  l n s t l t u t e s  and agenc les  I n  Khartoum and from Gezira Durlng t h e  

Course 3 r e s e a r c h  p r o j e c t s  were formulated by t h e  p a r t l c l p a n t s .  These d e a l t  

w l t h  t h e  Impact o f  s c h l s t o s o m l a s l s  and ma la r i a  on a g r i c u l t u r a l  productivity, 

f a c t o r s  e f f e c t i n g  u t l l l z a t i o n  o f  h e a l t h  s e r v l c e s  by s e l e c t e d  s eden t a ry  and 

mlgran t  groups I n  Gezira and t h e  e f f e c t  o f  h e a l t h  education and community 

participation i n  decreasing dependence on m o l l u s c ~ c ~ d e s  and i n s e c t r c l d e s  i n  

t h e  c o n t r o l  o f  s c h i s t o s o m ~ a s ~ s  and ma la r l a .  



V CONCLUSION 

The v a s t  expansion o f  water  development schemes f o r  i r r i g a t i o n ,  productLon 

of energy and satisfaction of water  demand o f  fas t -growing urban a r e a s  had added 

a  new dimension t o  e x i s t l n g  problems i n  p revent ion  and c o n t r o l  of vec tor -borne  

d ~ s e a s e s ,  such a s  ma la r i a  and s c h l s t o s o m ~ a s l s  These d i s e a s e s  have caused 

mortality and s e v e r e  morbidity among t h e  i n h a b i t a n t s  concerned. T h ~ s  has 

r e s u l t e d  i n  decreased a g r i c u l t u r a l  p roduc t lv r ty  i n  t h e  a r e a ,  p l u s  t h e  financial 

burden lnvolved i n  t h e  t rea tment  o f  p a t l e n t s  The re fo re ,  t h e  need f o r  e f f e c t i v e  

p r e v e n t ~ o n  and c o n t r o l  o f  t h e s e  d l s e a s e s  i n  water  r e sou rce  development 1s obvious.  

The Blue Nrle Heal th  P r o j e c t  LS p r o v ~ d i n g  t h e  oppo r tun i t y  t o  develop a  comprehens~ve 

s t r a t e g y  f o r  prevention and c o n t r o l  of vec tor -borne  d l s e a s e s  Ln t h e  water  r e sou rce  

development scheme. 

Many o f  t h e  c o n t r o l  methods used a g a l n s t  one w a t e r - a s s o c ~ a t e d  d i s e a s e  a r e  

a l s o  effective a g a ~ n s t  t h e  o t h e r s ,  e  g. provision o f  s a f e  d r ~ n k ~ n g  w a t e r ,  which 

1 s  mainly d i r e c t e d  towards p r e v e n t ~ o n  of water-borne d ~ s e a s e s ,  can a l s o  prevent  

s c h ~ s t o s o m i a s i s  by r educ lng  human con t ac t  w ~ t h  i n f e c t i v e  water  I n  t h e  Blue 

N i l e  Hea l th  P r o j e c t ,  t h e  m u l t ~ p l e  b e n e f i t s  o f  c o n t r o l  measures a r e  b e ~ n g  u t ~ l r z e d  

t o  t h e  f u l l e s t  e x t e n t  t o  Lncrease c o s t  e f f e c t ~ v e n e s s  

I n  t h e  Blue N l l e  Hea l th  P r o j e c t ,  e f f o r t s  a r e  be ing  exe r t ed  t o  r e p l a c e  chemical 

c o n t r o l  w i th  o t h e r  a l t e r n a t l v e  v e c t o r  c o n t r o l  measures ,  such a s  environmental  

and biological c o n t r o l  o f  mosquitoes and s n a l l s ,  ~mprovement I n  b a s i c  h e a l t h  

s e r v ~ c e s  , permanent m o d i f ~ c a t i o n  i n  a g r i c u l t u r e  and d o m e s t ~ c  water  use  and ,  

p o s s i b l y ,  changes In  human behaviour which a r e  l o n g - l a s t ~ n g ,  economical and s a f e r  

t o  t h e  environment By r e p l a c i n g  o r  dec rea s ing  t h e  use  of chemical ~ n s e c t ~ c i d e s  

and drugs w h ~ c h  a r e  marnly ~ m p o r t e d  from o u t s i d e ,  wrth a l t e r n a t l v e  prevent ion  and 

c o n t r o l  measures,  s l g n i f ~ c a n t  s av lng  w l l l  occur  i n  ha rd  currency whlch IS a  r a r e  

c o m o d ~ t y  i n  developing countries Development of t h e s e  a l t e r n a t l v e  c o n t r o l  

measures r e q u l r e  extensive re sea rch  a c t l v l t i e s  I n  t h e  p r o j e c t  Therefore ,  

r e sea rch  components of t h e  Blue N ~ l e  Heal th  P r o j e c t  a r e  d ~ v e r s e  and very much 

So f a r ,  p r even t ing  t r ansmls s lon  of s c h ~ s t o s o m ~ a s ~ s  In  Rahad Zone by t he  

/ 



application o f  I n t e g r a t e d  c o n t r o l  measures  IS a  s r g n ~ f ~ c a n t  b reak th rough  w h ~ c h  

c o u l d  b e  a p p l l e d  i n  o t h e r  newly-established l r r l g a t l o n  schemes where e f f o r t  a s  

w e l l  a s  f l n a n c ~ a l  l n p u t s  a r e  j u s t l f l e d  E q u a l l y ,  t h e  r e s u l t s  o f  r e s e a r c h  and  

f l e l d  t r l a l s  c a r r ~ e d  o u t  by t h e  Blue  N i l e  H e a l t h  P r o j e c t ,  can  be  u t i l l z e d  I n  o t h e r  

v e c t o r - b o r n e  d l s e a s e  c o n t r o l  p r o j e c t s  

The B lue  N i l e  H e a l t h  P r o j e c t  is  a n  l n t e g r a t e d  d i s e a s e  c o n t r o l  p r o j e c t  i n  

o p e r a t i o n ,  a n d  p r o v i d e s  a  s u i t a b l e  t r a  l n ~ n g  f a c i l r t y  f o r  r n t e r e s t e d  c a n d i d a t e s  

I n  t h e  c o n t r o l  o f  w a t e r - a s s o c ~ a t e d  d l s e a s e s  
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1 

Study on malacophagous f ~ s h  and s n a i l c o n p e t l t o r s  
( l o c a l  and e x o t l c )  as p o s s l b l e  biological 
c o n t r o l  agen t s  f o r  Bicmphalar1a p f e i f f e r ~  and 
Bul lnus  t r u n c a t u s  

--- -- 

March 82 

S u b j e c t  of Research P r o j e c t  

The preva lence  of a q u a t i c  v r g e t a t l o n  i n  Gez i r a ,  
cana ls .  The relationship bctween vegetation 

and s n a l l s  and t h e  e f f e c t  of vegetation c o n t r o l  
on s n a ~ l  population 

3 

( c o n t a c t  and s c h ~ s t o s o m ~ a s ~ ,  t r a n s l l l s s i o n  
I 

November 81 

Assessment of low-cost ,  s m a l l - s c a l e ,  c l e a n  
wate r  supply system i n  G e z i r a ,  Sudan, w i th  
p a r t i c u l a r  r e f e r e n c e  t o  r e t  u c t ~ o n  o f  w a t e r  

4 
I 
S c h i s  t o somlas i s  t ransmrss  i8,n c'ynamlc 

s t u d y  f o r  p lanning  an ~ n t e g r z t e d  c o r t r o l  
o f  s n a l l  i n t e r m e d i a t e  h o s t s  c f  t h e  d l s e a s e  

S t a r t l n g  
Date 

Sep t .  81  

June 1980 

4 

5 Comparative c o s t  e f f e c t l v r n e s s  s t u d i e s  on 
l a rv ivo rous  f l s h  T ~ l a p l a  n i l o x  and 
T l l a p i a  ~ ~ 1 1 1  f o r  r n o s q u ~ t o  c o n t r o l  

Per iod  o f  
t r i a l  ( yea r s )  

4 

D r  A s l m  D a f f a l l a  B~XP/USXID 
M r  E l i a s  

-- - 

p r o f .  Mutamed A.Amin TDX S c h l s t o s o m i a s  1s 

Appl led  F ~ e l d  R+sea 
t h r  nigh University o f  Kha, 

Principal l n v e s t l g a t o r s  

D r  A s i m  D a f f a l l a  
Dr L u t f l  
M r  Abdul Monelm 

I 
D r  A s l m  D a f a l l a  Edna McConnel Cla t3<  

M r  Sa l ah  Hassan E l  S a f l  BNHP/Na t l o n a l  Couqc 
D r  A.M. H a r l d ~  o f  Research 

Source  o f  Funds 

B ~ H P / U S A I D  

-.  

D r  Alan Fenwlck 

6 Impact of p e s t l c ~ d e s  o n a q u a t  c  a l l~ .n l l q  
i n  l r r l g a t ~ o n  c a n a l s  i n  G e z 1 . a  

Founda t Ion  t h  r o u ~ h  
Sudan MRC 

Ur A M. H a r l d i  
>I l s s  AfnE ElSC s t u d e n t  

University o f  Khsr t  
BNUP 

I--- -- I - I -  ----i--- I 
7 Study on t h e  r e l a t i o n  between weeds and s n a i l s  

f o r  development o f  environmental  c o n t r o l  o f  
s n a i l s  

May 1981 2 D r  M.A. Ha r id l  
M r  Omer Saeed 

BNHP/USAID 
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8 

9 

10 

11 

12 

13  

14  

Sub jec t  o f  Research P r o j e c t  

Study on t h e  impact o f  mechanical w e e d ~ n g  o f  
cana l s  on s n a i l  population I n  Managil mlnor 
cana l s  

F i e l d  e v a l u a t ~ o n  o f  T l l a p l a  and Carp f o r  
mosqulto and s n a i l  c o n t r o l  

P h a s e I I I C l r n i c a l  t r i a l s o f  o l t l p r a z a g a i n s t  
S. manson1 i n f e c t ~ o n s  i n  school  c h i l d r e n  ~n 
Gezira , Sudan 

Phase 111 C l i n i c a l  t r i a l s  o f  o l t i p r a z  a g a l n s t  
S.  mansoni i n f e c t i o n s  i n  school  c h l l d r e n  i n  
Gezira , Sudan 

Phase 111 C l i n i c a l  t r i a l s  o f  p a r a s ~ q u a n t e l  
a g a i n s t  double  I n f e c t i o n  caused by S. mansoni 
and S hematoblum i n  Gez l r a ,  Sudan 

S e r o l o g i c a l  measurement o f  mala r ia  Inc idence  
i n  t h e  Gezira 

Impact o f  s c h i s t o s o m ~ a s ~ s  and malaria on 
a g r i c u l t u r a l  p r o d u c t l v l t y  

S t a r t i n g  
Date  

October  
1981 

October  
1982 

December 
1981 

J u n e  1982 

December 
1981 

October  
1982 

June  1983 

I M r  Faysa l  Osman 

Per iod  o f  
t ~ r a l  ( yea r s )  

18 months 

3 

8 months 

12 months 

12 months 

6 y e a r s  

18  months 

Principal i n v e s t i g a t o r  

D r  A.M. H a r l d i  
M r  Kh id i r  
M r  Pol  Kolock 

D r  A.M. Ha r id l  
M r  T.T. George 

D r  M.A. Kardman 
e t  a 1  

D r  M.A.  Kardman 
D r  A. Fenwlck 

D r  M.A Kardman 
D r  A .  Fenwlck 

D r  Mustafa Abdal la  
M r  Faysa l  Tayeb 

D r  A.M. Ha r ld l  
M r  Ahmed El  Badawi 

Source  o f  F u ~ d s  

BNHP 

T D R / B N H P / D ~ ~ ~ .  o f  
Fisheries 

Rhone Poulanc ,  N I H .  , 
USA through  M ~ c h l g a n  
S t a t e  University 

PDP, WHO, th rough  
Medical  Research  
Counc i l ,  Sudan 

PDP , WHO, th rough  
Medical  Research  
Counc i l ,  Sudan 

M i n i s t r y  o f  H e a l t h ,  
Sudan, BNHP 

TDR, BNHP, Sudan 
Gezira  Board 
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