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This documeht enmierates sohe of t he  points  ’which would j u s t i f y  fu r the r  research and 
invest igat ioh,  I t  has been Cdnceived as a provisional &ide and i s  expected t o  be modified 
t o  r e f l e c t  the opinions of t he  Committee. 

I r  EPIDBMIOLOGY h D  ECOLOGY 

1.1 Veato$% 

I t  i s  extreme;ly important t b  compile .an accurate lis. o t he  blooc -sucking arthropods 
l i a b l e  t o  Harbour yellow fever v i r u s  and transmit i t  by t h e i r  b i t e ,  giving p r i o r i t y  t o  species  
i n  na tu ra l  f & i  w i t h  considerable longevity o r  which r e t a i n  a normal rhythm of a c t i v i t y  i n  the 
dry season, In p a r t i c u l a r  t he  vector r o l e  of t i c k s  should be reassessed. I t  should be ’ 

noted furthernkore t h a t  t h e  a b i l i t y  t o  transmit pathogens seems t o  be genet ical ly  determined. 
Consequently, most ‘of t h e  older negative experiments should be repeated and extended, working 
with a l a r g e r  I‘ange of both v i r u s  and vector strain,&. 

In regard t o  already known po ten t i a l  vectors, many s tud ie s  and invest igat ions a r e  
necessary. 

1.1.1 Distr ibut ion 

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 aegypti are only very imperfectly known 
i n  some yellow fever endemic areas. They should be invest igated wherever recent d a t a  a r e  
not  available.  A s  concerns Africa, these s tud ie s  should deal  i n  p a r t i c u l a r  with t h e  countr ies  
of Central  and East Africa, t he  English-speaking countr ies  of West Africa (excluding North 
Ghana) and t e r r i t o r i e s  under Portuguese ru le .  Similar s tud ie s  might be envisaged i n  countr ies  
where yellow fever could be introdkmed accidentally,  such as the  Comoro Is lands and Madagascar. 

A s  concerns the Americas, t he  s i t u a t i o n  as r e g a r d s . e r a d i c a t i m  operations and recent  re- 
i n f e s t a t i o n s  should be followed upa 

The d i s t r i b u t i o n  and relevant  abundance of other  yellow fever vector mosquitos a r e  
generally extremely l i t t l e  known, except i n  a few l imiied areas. 
both i n  Africa and t h e  Americas, t o  obtain addi t ional  da t a  on d i s t r ibu t ion  and t o  organize 
s t u d i e s  on relevant  abundance i n  the  d i f f e r e n t  biocl imat ic  zones. P r i o r i t y  could be given 
t o  species l i a b l e  t o  cause epidemics. 

I t  would be advisable, 

The issue of this document does not constitute 

abstracted or quoted without the agreement of 
the World Health Organization. Authors alone 
are responsible for viewe expressed in signed 
articles. que leurs auteurs 

Ce document ne constitue pas une publication. 
’ formal publication. it should not be reviewed, li ne doit faire I’vbjet d’aucun compte rendu ou 

resume ni d’aucun? citation 6ans l’autorisation de 
l’Organisation Mordiale de ia Sante. Les opinions 
exprim6es dans 188. articles signes n’engagent 

l 

. ~ 



. -  - I I 

t' 

1.1.2 Ecology 

So f a r ,  l i t t l e  is known concerning the  ecology of the vectors, even of Ae. aegypti. 
Researah should cover a l l  points  bearing a re la t ionship  t o  the epidemiology and control  of 
yellow fever. 

The loca l iza t ion  of r e s t ing  places,  average longevity and the  spreading powers of adu l t s  
from t h e i r  pre-imaginal breeding places and from sites where they feed should be known i n  
order t o  organize e f f e c t i v e  imagocidal campaigns i n  the  event of an epidemic. Moreover, 
f l i g h t  ranges higher than those usual ly  accepted might explain the  rapid.dissemination of 
yellow fever v i rus  from one separate  wooded area t o  another. 

The nature  and productive capaci ty  of the  d i f f e ren t  l a rva l  breeding places, the length of 
the pre-imaginal l i fe -cyc le  and the extent  of seasonal var ia t ions  i n  dens i ty  a r e  important data  
i n  any preventive campaign whose aim i s  t o  e rad ica te  or  grea4ly reduce the  numbers of po ten t ia l  
vectors.  

A good knowledge of maximum longevity, p o s s i b i l i t i e s  of surv iva l  i n  the  d r y  season and 
feeding preferences cons t i tu tes ,  together with the  f ac to r s  already mentioned, an e s sen t i a l  
element i n  any epidemiological research programme. 

Determination of absolute dens i t i e s  would be desirable ,  both for guap t i t a t ive  epidemio- 
logy and t i t h  a view t o  biological  oontrol ,  

1.2 Vertebrat,? hos ts  other  than man 

Though t h e  r o l e  of monkeys as disseminators and amplif iers  i s  w e l l  es tabl ished,  i t  would 
be necessary t o  follow up frequently t h e i r  immunological s t a t u s  i n  order t o  detect  c i rcu la t ion  
of the v i r u s  i n  w i l d  l i f e .  I so l a t ion  of the v i rus  would be more s ign i f i can t ,  and should be 
tr ied,  although i t  is d i f f i c u l t  t o  achieve, as  the viraemia l a s t s  only f o r  a shor t  period. 
The  u s e  of s en t ine l  animals i n  s tud ie s  should be extended. 

A l a rge  va r i e ty  of ver tebra tes  other  than primates have been found t o  give posi t ive 
sero logica l  tests f o r  yellow fever. A l i m i t e d  number of w i l d  and domestic ver tebrates  have 
been experimentally infected.  Whereas the primates a r e  almost a l l  receptive,  the response 
of other  ver tebra tes  va r i e s  from species  t o  species. Such s tudies  should be in t ens i f i ed  by 
looking f o r  ver tebra te  hos ts  with a longer period of viraemia, or a t r ans i en t  immunity, or 
able  t o  spread the  v i rus  over long distances.  Suscep t ib i l i t y  t o  yellow fever in fec t ion  must 
always be taken i n t o  considertttion; 
"amplifiers" of the  disease,  but  they have l i t t l e  chance of playing a pa r t  i n  maintaining the  
v i rus  i n  c i r cu la t ion  i n  na tu ra l  foci.. The p rac t i ca l  importance of very s l i g h t  degrees of 
viraemia might be reassessed. 

ver tebra tes  which d i e  from yellow fever may be good 

1 1.2.1 Distr ibut ion and abundance 

The d i s t r ibu t ion  of ver tebra te  hos ts  is  s t i l l  of ten only very p a r t i a l l y  known, part icu-  
l a r l y  i n  the  case of small species.  Studies on t h i s  point should be extended. Generally, 
even less is  known regarding the abundancy of individuals  although, together w i t h  population 
dynamics, k t  governs t h e  r e a l  epidemiological s ignif icance of the  d i f f e ren t  species  of 
ver tebra te  host. 

In an i n i t i a l  stage,  p r i o r i t y  could be given t o  ver tebra tes  which amplify the  c i r cu la t ion  
of the  v i rus  during enzoot ics  and i n  the  pre-epidemic phase; 
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1.2;2 Eeologx 

Infect ioh of ver tebra tes  and spread of the  v i rus  by them depend on t h e i r  ecology. The 
chief aspects t o  be considered a r e  the  r e s t i n g  places, feeding places, usual range of a c t i v i t y  
and the.pds6i .bi l i tg  of long d is tance  d ispers i& or migration. 

1, a Transmission pycloe 

I t  is  possible  tha t  the cycles ' a t  present known are only amplifying cycles which e x i s t  
mere ly  during the ep izoot ic  and pre-epidemic phases and t h a t  the  permanent Cycle i n  na tu ra l  
f a c i  i s  of a d i f f e ren t  type, involving ne i ther  primates nor mosquitos. 

'Research along these l ihes can only be successful ly  undertaken i f  permanent yellow fever  
' fbci  a r e  accurately lobaterd. 
of such foci  and a l s o  dk~ the  way i n  which the v i rus  spreads out of those areas. 

A major e f f o r t  should be placed on the detect ion and f u l l  study 

2. VIROLOGY AND IMh!UTJOLOGY 

The minimal ant igenic  differences observed between the s t r a i n s  seem t o  have no p rac t i ca l  
implications and so f a r  no spec ia l  adaptation has been reported of a given s t r a i n  t o  a given 
vector,  b u t  t h i s  aspect might be studied. 

Study of c ross  immunity w i t h  o ther  group B arboviruses has been commenced i n  monkeys. 
The importance of i m " i t y  involved by infec t ions  with other  group B arboviruses i n  either. 
blocking ehe propagation of the v i rus  i n  populations or  i n  ameliorating the  seve r i ty  of the 
d isease  i n  individuals  r equ i r e s  fu r the r  study. These inves t iga t ions  should be continued i n  
order t o  determine the  extent  of the  protect ion afforded individuals  and communities by 
previous infec t ion  W i t h  these arboviruses. 

.. 
A l l  research which can lead t o  increased accuracy of the  immunological methods employed 

f o r  ident i fy ing  visus  s t r a i n s  and f o r  character iz ing and assaying spec i f i c  ant ibodies  should 
be s t rongly encouraged s ince  it  could grea t ly  f a o i l i t a t e  epidemiological s tudies .  

Administration of inkmunodepressants t o  w i l d  animals captured i n  na tu ra l  foc i  would 
perhaps make it  possible  t o  detect yellow fever v i rus  i n  species  whose viraemia Level  is  too 
low for  de tec t ion  by the  usual methods. 

3. VACCINATION 

The use  of 17D yellow fever  vaccine i n  mass'campaigns i n  t rop ica l  a reas  d i r e c t s  the 
a t t en t ion  t o  the need fo r  improvement of i t s  thermostabi l i ty .  There are already indica t ions  
t h a t  yellow fever may be used i n  associat ion with o ther  vaccines and research'on these l i n e s  
should be continued. Ways of administration of the vaccine o ther  than subcutaneous inocula- 
t ion  should be ertplored. 

The p o s s i b i l i t y  t ha t  yellow fever  vaccine (and na tura l  in fec t ion  with yellow fever)  
resul ts  i n  protracted pers is tence of the v i rus  i n  a masked or t h u s  f a r  undetected form or  
focus i n  the host c a l l s  for  fur ther  study. As a coro l la ry  of t h i s ,  the  duration of immunity 
invoked by vaccination requires  continuing s tudy .  

4. VECTOR CONTROL 

Research should be ca r r i ed  out  simultaneously i n  f i v e  d i f f e ren t  d i rec t ions :  

- selecti'on and evaluat ion of insecticides other  than Abate which can be added without 
r i s k  to drinking-water, 
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- se lec t ioh  and evaluation of i n sec t i c ides  which Ca; be applied by fogging against  
larvae and adul t  vectors,  

- improvement and evaluation of equipment and methods f o r  appl icat ion of insec t ic ides  
i n  a v e r y  small volume i n  the  d i f f e ren t  biocl imat ic  and plant  regions of yellow fever  
endemio areas, both front the ground and from the  a i r ,  

- determination of  the  d i s t r ibu t ion  and cha rac t e r i s t i c s  of insec t ic ide- res i s tan t  vector 
populations, 

- developmeSit and evaluation of biological  or genet ic  vector control  methods. 

5.  SURVEILLA" MBTHODS 

The improvemerit of survei l lance methods as concern's ver tebra te  hosts  depends f i r s t l y  on 
Progresa could a l so  d e f i n i t e l y  be made i n  regard t o  t h e  resu l t s  of immunological research. 

t h e  sampling of aild ver tebra te  populations. 

With respect t o  the  surve i l lance  of vectors# one of the bigges't advances *odd  be the 
~ development of eifnple and e f f eo t ive  t r aps  giving feproducible r e su l t s .  
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