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1 4  INTRODUGTION 

I t  i s  d i f f i c t k l t  t o  draw up a complete l ist  of s t u d i e s  and r e sea rch  t o  under take  whi le  the 
Viewpoints of t h e  p a r t i c i p a n t s  i n  t h e  WHO Expert  Committee on x e l l o w  Fever a r e  no t  y e t  known. 
Consequently, t h e  fo l lowing  enumeration, although ex tens ive ,  cannot be regarded a s  r e s t r i c t i v e .  
The va r ious  sugges t ions  are submitted fo l lowing  t h e  o rde r  adopted i n  t h e  d r a f t  agenda. 

2, EPIDEMIOLOGY AND ECOLOGY. 

2 . 1  Vectors 

I t  i s  extremely important t o  compile an accu ra t e  l i s t  of t h e  blood-sucking ar thropods  
l i a b l e  t o  hafrboar y6ll.oiV f e v e r  virus and t r ansmi t  i t  by t h e i r  b i t e ,  g iv ing  p r i o r i t y  t o  spec ie s  
i n  n a t u r a l  f o c i  with cons iderable  longevi ty  or which r e t a i n  a normal rhythm of a c t i v i t y  i n  t h e  
d ry  season. 
noted furthermore t h a t  t h e  a b i l i t y  t o  t r ansmi t  pathogens seems t o  be g e n e t i c a l l y  determined. 
Consequently, most o f  t h e  a l d e r  nega t ive  experiments should be  repea ted  and extended, working 
with a l a r g e r  range o f , b o t h  v i r u s  and vec tor  s t r a i n s .  

In  p a r t i c u l a r  t h e  vedtor  role of t i c k s  should be  r eas ses sed .  I t  shpuld he 

In  r egs rd  t o  a l ready  known p o t e n t i a l  vec to r s ,  many s t u d i e s  and i n v e s t i g a t i o n s  are 
necessary .  . 

2.1 .1  D i s t r j b u t i o n  

The d i s t r i b u t i o n  and r e l a t i v e  abundance of Aedes aegypt i  a r e  only  very imper fec t ly  known 
i n  some yellow f e v e r  endemic ar‘eas. They should be i n v e s t i g a t e d  wherever r ecen t  d a t a  a r e  
not  a v a i l a b l e ,  A s  concerns Af r i ca ,  t h e s e  s t u d i e s  should dea l  i n  p a r t i c u l a r  wi th  t h e  c o u n t r i e s  
of Cent ra l  and Eas t  Àf r i ca ,  t h e  English-speaking c o u n t r i e s  of West Af r i ca  (exqluding North 
Ghana) and t e r r i t o r i e s  under Portxguese r u l e .  

As concerns t h e  h e r i c a s  , t h e  s i t u a t i o n  as r ega rds  e r a d i c a t i o n  ope ra t ions  and r e c e n t  
re-: n f e s t a t i o n s  should be determined. Simil RI“ s t u d i e s  might be envisaged i n  c o u n t r i e s  where 
yellow feve r  could be i n t r o d u m r l  a c c i d e n t a l l y ,  such a s  the Comoro I s l a n d s  and Madagascar. 

The di s t r i b u t i o n  and r e l e v a n t  abundance bf o t h e r  yellow f e v e r  vec to r  mosqui tos  a r e  
gene ra l ly  extremely l i t t l e  known, except i n  a few l i m i t e d  areas. I t  would be adv i sab le ,  
both i n  A f r i c a  and t h e  h e r i c a s ,  t o  ob ta in  a d d i t i o n a l  d a t a  on d i s t r i b u t i o n  and t o  organize  
s t u d i e s  on, r e l e v a n t .  Lbundadce i n  t h e  d i f f e r e n t  b i o c l i m a t i c  zones. 
t o  s p e c i e s  l i a b l e  t o  catise epidemics. 

P r i o r i t y  could be given 
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2,1..2 Ecology 

So f a r ,  i t t l e  i s  rknown concerning t h e  ecology of t h e  v e c t o r s ,  even of Ae.  aegypti ,  
IlcseRrch should cover a l l  p o i n t s  bear ing a r e l a t i o n s h i p  t o  t h e  epidemiology and con t ro l  of 
yellow f e v e r ,  

The l o c a l i z a t i o n  of r e s t i n g  p l a c e s ,  average longevi ty  and t h e  spreading powers o f  a d u l t s  
from t h e i r  pre-imaginal breeding p l a c e s  and from s i tes  where they feed should be known i n  
o rde r  t o  organize e f f e c t i v e  imagocidal campaigns i n  t h e  event  of an epidemic. - Moreover, 
f l i g h t  ranges higl iw than those  u s u a l l y  accepted might exp la in  t h e  r a p i d  disseminat ion of 
yellow f e v e r  v i r u s  f roh  one s e p a r a t e  wooded a r e a  t o  another.  

The na tu re  and product ive capac i ty  of t h e  d i f f e r e n t  l a r v a l  breeding p l a c e s ,  t h e  l eng th  of 
thí, pre-imaginal l i f e - c y c l e  and t h e  e a t e n t  of seasonal  v a r i a t i o n s  i n  d e n s i t y  a r e  important d a t a  
i n  any p reven t ive  campaign whose aim is t o  e r a d i c a t e  or g r e a t l y  reduce t h e  numbers of p o t e n t i a l  
vec to r s .  

A good knowledge of maximum longev i ty ,  p o s s i b i l i t i e s  of su&iv& i n  t h e  dry season and 
feeding p re fe rences  c o n s t i t u t e s  , t bge the r  with th6 f a c t o r s  a l ready mentioned, an e s s e n t i a l  
element i n  any epidemiological  r e sea rch  programmec 

" .  
Determination af  abso lu t e  d e n s i t i e s  would be d e s i r a b l e ,  both f o r  q u a n t i t a t i v e  epidemio- 

lvgy and with a v i ew t o  b i o l o g i d a l  Control .  

2 .2  Ver t eb ra t e  h o s t s  o t h e r  than man 

A 1ar.ge v a r i e t y  O C  v ev teb ra t e s  llave been found t o  g ive  p o s i t i v e  s e r o l o g i c a l  tests f o r  
yellow Sever ,  A l imi t ed  number of dirild and domestic v e r t e b r a t e s  have been experimental ly  
i n f e c t e d .  \Vhereas t h e  pr imates  a r e  almost a l l  r e c e p t i v e ,  t h e  response of o t h e r  v e r t e b r a t e s  
v a r i e s  from s p e c i e s  t o  spec ie s .  Such s t u d f e s  should be  i n t e n s i f i e d  by looking f o r  v e r t e b r a t e  
h o s t s  with a longer period of viraemia,  or a t r a n s i e n t  immunity, or a b l e  t o  spread t h e  v i r u s  
over long d i s t a n c e s .  S u s c e p t i b i l i t y  t o  yellow f e v e r  i n f e c t i o n  must always be taken i n t o  
dons ide ra t ion ;  v e r t e b r a t e s  which d i e  from yellow feve r  may be good "amplif iers"  of t h e  
d i s e a s e ,  but they have lj t t l e  chance of playing a p a r t  i n  maintaining t h e  v i r u s  i n  u i r c u l a t i o n  * .  :I 
i n  n a t u r a l  f o c i .  The p r a c t i c a l  importance of very s l i g h t  degrees  of viraemia might be 
reasdessed.  

2 ' 2 . 1  D i s t r i b u t i o n  and abundagce 

The d i s t r i b u t i o n  of v e r t e b r a t e  h o s t s  i s  st i l l  o f t e n  only very p a r t i a l l y  known, pa r t i cu -  
l a r l y  i n  t h e  case of small  spec ie s ,  S tud ie s  on t h i s  po in t  should be extended. General ly ,  
even  l e s s  i s  known regarding t h e  abondancy of i n d i v i d u a l s  a l though,  t oge the r  with populat ion 
clynamj c s ,  i t  governs t h e  r e a l  epidemiological s i g n i f i c a n c e  of t h e  d i f f e r e n t  spec ie s  of 
ve r t c l i r a t e  host  i 

A 

Ln :in i n i t i a l  s l a p ? ,  pi-i.Qri 1.y rould ho given i r ,  v e r l c b r a t c s  which amplily t h e  c j r c u l a t i o n  
of the  v i r u s  ticir? ni: enmu t i c s  ancl i ri  t l i c ?  pre-epidcmi c phase. 

2 .2 .2  Ecology - 
I n f e c t i o n  of v e r t e b r a t e s  and spread of t h e  v i r u s  by them depends on t h e i r  ecology. The 

chief  a s p e c t s  t o  be considered a r e  t h e  r e s t i n g  p l aces ,  f eed ing  p l a c e s ,  u sua l  range of a c t i v i t y  
and t h e  p o s s i b i l i t y  of long d i s t a n c e  d i s p e r s i o n  or migrat ion.  

2 .3  Transmission c y s l e s  - 
I t  is  p o s s i b l e  t h a t  t h e  cyc le s  a t  p re sen t  known a r e  only amplifyi'ng c y c l e s  which e x i s t  .. . 

I ,  
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merely dur ing  t h e  ehzoo t i c  and pre-epidemic phases and t h a t  t h e  permanent cyc le  i n  n a t u r a l  
f o c i  i.s of a d i f f e r e n t  t ype ,  involv ing  n e i t h e r  pr imates  nor mosquitos, Research' along 
these l i n e a  can only  be s u c c e s s f u l l y  undertakeh i f  permanent yellow f e v e r  f o c i  are accura t e ly  
1 o C B t  ed. 

3 .  VIROLOQY AND IMhnUNOLOGY 

The minimal a n t i g e n e t i c  d i f f e r e n c e s  observed between t h e  s t r a i n s  seem t o  have no 
p r a c t i c a l  imp l i ca t ions  and so f a r  no s p e c i a l  adap ta t ion  has  been r epor t ed  of a given s t r a i n  
t o  a given veo to r ,  bu t  t h i s  a spec t  might be s t u d i e d ,  

Study of cross immunity wi th  o t h e r  group B a rbov i ruses  has  been commenced i n  monkeys. 
These i n v e s t i g a t i o n s  shodld be  continued i n  o rde r  t o  d d e r m i n e  t h e  e x t e n t  of t h e  p r o t e c t i o n  
a f forded  i n d i v i d u a l s  and communities by previous  i n f e c t i o n  wi th  these a rbov i ruses .  

A l l  r e sea rch  which can lead to increased  accuracy of the immunological methods employed 
f o r  i d e n t i f y i n g  v i r u s  s t r a i n s  and f o r  c h a r a c t e r i z i n g  and assaying  s p e c i f i c  an t ibod ie s  should 
be s t rong ly  enkouraged s i n c e  i t  could g r e a t l y  f a c i l i t a t e  epidemiological s tud ie s .  

. .  

Adminis t ra t ion  'of immunodepressants t o  wi ld  a n i p a l s  captured  i n  n a t u r a l  f o c i  would 
perhaps make i t  pdss'ible t o  detect  yellow f e v e r  v i r u s  i n  spec ie s  whose viraemia l e v e l  i s  t o o  
low foi. d e t e c t i o n  by t h e  usua l  methods. 

4 ,  VACCINES AND VACCINATION 

I t  would be e s p e c i a l l y  Ja lua l r le  t o  have a thermostable vacc ine  whose pa thogen ic i ty  i s  
as low a s  p o s s i b l e ,  e i t N $ r  by improving the h e a t  s t a b i l i t y  of 1 7  D vacc ine  or  by e l i m i n a t i n g  
t h e  neuro t ropio  p r o p e r t i e s  of t h e  Dakar vacc ine ,  or by i so la t ing  o t h e r  vaccihal s t r a i n s  
combining the advantages of both t h e  17  D and t h e  Dakar s t r a i n s .  

6 ,  VECTOR CONTROL 

Research should be c a r r i e d  ou t  simultaneously i n  f i v e  d i f f e r e n t ' d i r e c t i o n s :  

- s e l e c t i o n  and eva lua t ion  o f  i n s e c t i c i d e s  o t h e r  than  Abate which can be  added wi thout  
r i s k  t o  d r ink ing  water, 

- s e l e c t i o n  and eva lua t ion  of i n s e c t i c i d e s  Which can be app l i ed  by fogging a g a i n s t  
larvae antì a d u l t  v e c t o r s s  

- improvement and eva lua t ion  of equipment and methods f o r  a p p l i c a t i o n  of i n s e c t i c i d e s  
i n  a very small volume i n  t h e  d i f f e r e n t  b i o c l i m a t i c  and p l a n t  r eg ions  Qf yellow f e v e r  
endemic areas,  bo th  from t h e  ground and from t h e  a i r ,  

- d e t s i . m i  n a t i o n  of the' d i s t r i b u t i o n  and chnrac t e r i s t i c s  of i n sec t i c ide - re s i s t an ;  v e c t o r  
pop111 a t i  oris, 

- development and eva lúa t ion  of b i o l o g i c a l  o r  g e n e t i c  vec to r  con t ro l  methods. 

6 .  SURVEILLANCE METHODS 

The improvement of s u r v e i l l a n c e  methods as conce.rns v e r t e b r a t e  h o s t s  depends f i r s t l y  on 
Progres s , cou ld  a l s o  d e f i n i t e l y  be  made i n  r ega rd  t o  t h e  r e s u l t s  of immunological research .  

t h e  sampling of wi ld  vertebrate popula t ions .  ' 

With r e s p e c t  t o  t h e  s u r v e i l l a n c e  of vectors, one of t h e  b igges t  advances would b e  t h e  
development of s imple  and e f f e c t i v e  t r a p s  g iv ing  r ep roduc ib le  r e s u l t s , .  


