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NOMADISM AND THE OPERATIONAL DIFFICULTIES 
RELATED TO I T ,  WITH SPECIAL REFEAENCE TO IRAN 

M.A. Faghh ,  Gh. J a l a l i  and M. Motabar 
I n s t i t u t e  of Parasitology and Malarlology, I r a n  

k s s  population movement under ~ t s  d i f f e r e n t  aspects ,  p a r t i c u l a r l y  
nomadism and t r i b a l  movements, c rea te  a problem i n  malaria eradication common 
t o  nany coun t r i e s  of the  world, mainly those s i t u a t e d  I n  the  Eastern 
Mediterranean, African and South-east Aslan regions. The importance of  t h l s  
problem as a c o m p l ~ c s t i n g  f a c t o r  i n  the implementation and achevement of 
molarla e r sd ica t lon  programmes has a l ready been discussed and s t r e s s e d  a t  
severs1 WHO Expert Comrmttees and Regionltl I h l a r i a  Conferences. Taking 
I n t o  consideration ~ t s  importance ~t has always been reconmended that besxde 
the  ordinsry  meztsures applled i n  f ixed v l l l a g e s  such a s ,  t o t a l  r e s idua l  
i n s e c t i c i d a l  coverage and survel l l snce ,  treatment of pos l t ive  cases,  etc. ,  
spec121 a t t e n t i o n  should a l s o  be paid t o  the  movlng p o p l a t i o n .  I n  t h s  
connection t h e  7th Expert Comrmttee on Mallma, t sk ing  i n t o  conslderat lon 
the  severa l  recommenditions msde I n  the  s l x t h  repor t  of the  Expert Comrmttee 
on Mcr l~na ,  the repor t  of the  WE10 study group on ln te rna t lonn l  protection 
zgs ins t  malsri?,  and the  repor t  of the  Technical Neeting f o r  malsria eradication 
(3aghdad, December 1957), have s t ressed  the  importlnce of: - 

"Regular spraying of t h e  t e n t s  snd temporary hu t s  wlth s u i t a b l e  lnsec t -  
l c l d e  f ormulatlons ; I r  

"Training s u i t a b l e  members se lec ted  from the tribesmen as a u x i l l s r i e s  
t o  survei l lance  zgents wherever possible," 

"Mass drug therapy when the t r i b e s  a r e  i n  t h e l r  f lxed s l t e s ,  perL--ps 
by medicated s a l t . "  

Havlng a l l  these  bas ic  reconmended mezsures i n  mind, t h e n  app l l cs t lon  
under t r i b a l  conditions should a l s o  be considered. 
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Several ecological  snd environnent-11 f s c t o r s  govern the  l i f e  of t r i k e s  
and t h e i r  l i v i n g  a r e s s  ( including summer quar ter ,  wlnter  quar ter  and 
I t i n e r s n e s )  , such as: - 
1- Uslng e l t h e r  closed o r  open blsck ~ e n t s  made from g o a t ' s  h a ~ r  2nd l i v i n g  
i n  small or  l l r g e  groups sca t t e red  smong the  ~ o u n t ~ i n s  md f l ~ t  l snds  1-6 kms., 
srpzrt from e3ch o t h e r ,  msking use of o the r  types of ~ r t i - f i c i a l  s h e l t e r s  
(summer ?.nits) o r  ns tu r? l  s h c l t e r s  (caves, e t c . )  i f  necessary, a c c o r d ~ n g  t o  
the  sezsonl l  snd cllmcrtic conditions. 

2- Frequent 2nd i r r e g u l a r  decs~pment durlng t h e n  l t l n e r s r i e s  or  even during 
t h e i r  set t lement i n  wlnter  snd sunmer quwters .  

3- Specizl  topogrsphy of t h e i r  l i v i n g  s r e m ,  mountsins, h l l y  znd extremely 
inaccessible particularly i n  s u m e r  qus r te r  2nd 1 t ine r3r les ,  the  existence 
of innumerzble n a t u r a l  r e s t i n g  p l sces  i n  the  deep, stony v s l l e y s  where t h e  
nomsds l i v e  or  camp. 

4- Also the  i t i n e r 3 n e s  2nd s e t t l i n g  quzr ters  z r e  kept constsnt  during 
fsvour lb le  years wi th  crbund2nt grsss, these  msy bc chcrllgsd during the  un- 
favourzible yerrrs 2nd upon tho declsion of the  hewis of t r i b e s  by prenrr2ngements 
wl th  the  h e ~ d s  of o the r  t n b e s  o r  by ren t ing  new pss ture  lzinds sometimes more 
t b n  100 kms., f 3 r  from the  normal s e t t l i n g  s r c l s .  

5- The p rac t i ce  of -nimsl husbsndsry, and the  number of epizoot ic  an lna l s  
czusing lvgh mor ta l i ty  mong sheep a l s o  e f f e c t  the  movement of the  t r i b e  so 
t h a t  f o r  t h z t  year a t  l e l s t  a11 of the  t r l b a l  people o r  por t  of them w l l l  
r e m i n  i n  the  l r e s  of summer qurirters and only  few f 3 m l l e s  w i l l  move t o  
conduct t h e  reml-ining herds t o  the  summer p m t u r e .  

6- W n l l l y ,  because of dezth of the head of the  t r l b s l  s e c t ,  the  s e c t  
dissolves ns an e n t i t y  and the  subordinate t r ib r i l  men jo ln  o the r  r e l s t e d  
t r i b a l  groups snd adopt t h e n  h l b i t s  rind movement cycles.  

These f s c t o r s  c rca te  nlny operat ional  difficulties i n  the  ~nplement- t ion  
o f  t h e  e x i s t i n g  an t i -ua l s r l ?  mtasures among t r i b e s ,  3s regards t h e  degree o f  
perfec t ion and zccurscy whlch i s  required f o r  mxlarla e r sd ics t ion .  

Some of t h e  oper3 t ion l l  difficulties could be l l s t e d  b r i e f ly : -  

. For geographca l  reconnlissance the  usual  mlpplng, numbering, 
codlng and census of the  t n b 3 1  groups 2nd t h e i r  l l v i n g  quar ters  rrre noi  
sirmlztr a d  .s e l s y  3s t h o ~ c  rocommcnded 3nd c l r r l e d  out  i n  the  crtse of 
permlnent v i l l a g e s ,  

6.2 The lmplementltion of m sccurs te  t o t 3 1  i n s a c t i c i d s l  coverzge of 
t e n t s ,  summer huts  I n  terms of time and spsce,  the  decis ion of the  f o r r u l i t i o n  
of i n s e c t i c i d e  t o  be used snd frequency of sppliczition a r e  exiremely d i f i ' l cu l t  
2nd no t  well known, and h w e  t o  be c l z r i f i e d  through spec ia l  s t u d i e s ;  

6.3 Survel l l snce  oper l t ions  I n  both 3ct ive  2nd passlve s spec t s ,  o r  
m y  o the r  type of r e , ~ l a r  3r.d periodlcnl  p3ras l t e  survey, could not  be 
p~rforrned e l s l l y  and rou t ine ly  lmong t r l b e s  



6.4 The z d m n i 3 t r l t i o n  of ?nt lmal3r ls l  drugs i n  t h e  urn31 t l b l e t  form 
c'mnot be c ~ r r i e d  out rogulrrrly and t o t d y .  

Thus, hsvlng 311 the  ~bove-mentioned f l c t o r s  m d  d l f  f i c u l t l e s  i n  a n d ,  
f o r  t h e  c p p l i c l t l o n  of sny ersdic3t ion technique such 3s g€ogr?phlc31 recon- 
naiss?nce, r e s l d u s l  sprsylng, su rve i l l snce ,  drug a d m m s t r s t 1 o n ,  l o @ s t l c s ,  
etc. ,  In  the  case of non3dic t r i b e s ,  thcsa neasures should be modified -ad be 
sdopted t o  t h e  prcvaxl l ing  conditions sna f s c t o r s  m d  eventual ly  n a i  ?leeiods 
and 3pproaches csn be developed. 

In order  t o  c l z r l f y  the  s i t u z t i o n  of t m b e s  i n  I ran  3nd t o  modify and 
~ d o p t  different mt i - r1 l l z r i3  messures t o  be applxed smong them, few 3 t t e n p t s  
have been msdo by the Institute of P ~ r a s i t o l o g y  and Ez lano logy  and sono 
resesrches  hsve been c s r r l e d  out  accordingly. Thls r e s e ~ r c h  progrznme 111s 
designed f l r s t  i n  the  form of independent p i l o t  s tudlea  w h c h  undertook the  
s tudy of vs r ious  aspects  of implement~t lon of:- 

a) Geographcsl  Reconnm sssnce 

b )  Sprzying of t e n t s  

c )  Admln l s t r~ t lon  of m t i m a l a r i a l  drugs o l t h e r  I n  the  f o r n  of t a b l e t s  
o r  through medicated s.1lt. 

We s h a l l  s v e  n summ.rry of t h e  r e s u l t s  of these  sbove-mentioned s t u d i e s  
descr ibe  l a t e r  t h e  proposed p ro jec t  f o r  the  app l l cs t ion  of the  'best nethods 

se lec ted  according t o  r e s u l t s  o b t x n e d  on s l l r g e r  s c l l e .  

I n  t h e  p l ~ n n l n g  of m y  m3larlo e r ld lc3 t ion  p rop~mme 3nong t r i b e s ,  g r ~ % t  
~inport-ince 1s to be placed on geogriphical  reconnlissnnce. I n  t h s  connecticn 
no t  only  the  u n s t s b l l l t y  of popul7-tion, the  s l ze ,  p l r t e r n  m d  t l ~ i r y  of 
novement should be studled,  ss wel l  2s tho w3y I n  which t h e  popul l t lon  1s 
distributed, s e t t l e n e n t  p ~ t t o r n s ,  s h e l t e r  types, fsrrmng m d  m y  o ther  ccoror?ic 
pr?ct icos ,  connunlc~ t ions ,  topognphy of t h e  Areis rrhere they l i v e  and cove, 
may 3 1 ~ 0  be of vital ~ n p o r t % n c e  and h v e  t o  b c  c s r e f u l l y  studled,  n~ppec? m d  
recorded. 

The study of gcogrclphlc-1 ruconnnlssvlce imong t r i b e s  I n  I n n  h?s showri 
t h z t  none of t h e  usual  g e o g r ~ p h i c l l  recona3lssrtnce techmques such 33 t~?pplngt  
n m b ~ n n g ,  recording, e t c . ,  recomnended f o r  f ixed v i l l l g e s  oon be 3ppliod f o r  
t r r b e s ,  rtnd these  h3ve t o  be nodlfied t o  sone extent  even c h ~ n g e d  conpletcly. 
Thc following exlnplos could c l e l r  t h e  s i t u i t l o n :  - 

(1)  For the  purpose of n'lpping, whenever the  t m b c s  c m p  o r  nwe,  
lncludlng wintbr o_u?rter, s u m e r  q u w t e r ,  t h e i r  journeys back and f o r t h ,  
eventu-illy se l sons l  and annual changes, should be napped. Much cgphzsis 
should be put on i t i n c r - t r l e s ,  cormtmlc3tions, s p o t t i n g  of the  p l l c e s  vr.r'lcre 
they 3ro sccess lb le  2nd s v l l l a b l e ,  e s p e c i ~ l l y  f o r  purposes of logistics. 

(11) I n  the  case of nunbcnng, the  usus l  nunbering of vl-llnges 2nd 
houses 1s not  ~ p p l i c & l e  f o r  t r ibes .  Generally a spc.lklng non3d.l~ t r zbes  I n  
Fsra (south of 1 r ? n )  a r e  composed of the  following p s r t s .  



Each t r l b e  1s divided i n t o  sever31 c lzns  2nd esch c lan  i n t o  vzr ious  
nunber of s e c t s ;  each s e c t  h3s d e f l n i t e  sumrler ~ n d  winter  camping s l t e s ;  
furthermore esch s e c t  i s  dlpided In to  d l f f e r c n t  nunber of Bonkouh i n t o  few 
bors, ezch bor cons i s t ing  of oric t o  f i v e  f 3 r u l l e s .  The s l t e s  of c z q i n g  
f o r  these s u b d i v ~ s i o n s  3re no t  c o n s t ~ n t  srid v-rry r i l thln the are?  especially 
3s regmds  s e c t .  Uaul l ly  t h e m  t e n t s  a r e  ~ri-e,gulzrly s c l t t e r e d  q11d n lx td .  
Thus f o r  the  n u ~ b e r i n g  of ta i l t s  (i .e. ,  f s n l l i e s ) ,  spec111 signs o r  ~ r k s  
shodld bc glven t o  cl3ns 2nd s o c t s  snd nuv-bers ?nd sub-nunbers t o  Bonkouhs 
2nd f 2 m l l e s .  

(111) For the  purposc of rccording houses 3nd s h e l t e r s ,  much 
emphasis should be put  f i r s t  on " te-npor~ry  s a e l t e r s "  2nd secondly on permment 
ones; l l s o  n l t u r s l  s h e l t e r s  which may evsn tus l ly  e x i s t  I n  the c;tmplng o l t e  
should be mspped 2nd recorded. 

( i v )  A s  f ~ r  a s  generzl  ~ n f o r m l t i o n  i s  conccrncd, Sesldes t h t  
recowmended f o r  p e m m e n t  vi113ges9 more i n f o r n ~ t i o n  should be col lec tcd  
s p e c i a l l y  3s regards tlming snd durzt ion of movement, p lzces  a d  spo t s  vhere 
the  t r i b e s  could be rezched, a ~ c e s s l b i l i t y  of r o l d s  3nd corresponding period 
of tlmc, type of ve luc lcs  rccomended, e t c .  

According t o  thc  above nontioncd recomncndntions z s  well  a s  o the r  
necessrtry s t eps ,  few s c c t s  mong sone c lans  of Gh-ishghl t n b e  ( F X ~ S ,  south 
of 1rzn)  hive been and a r e  now under geogrlphlclzl r e c o m x ~ s s ~ n c e  f o r  the  
purpose of s p e c l f ~ c  reaesrches pnd p i l o t  p r o j e c t s  which s r e  o r  w i l l  bc conducted 
a t  Kszeroun R e s a r c h  Sta t lon.  

b- S p r a s l n ~  of Tonts 

I n  the  spr3ylng of t e n t s  nsny questions v i s e :  

(1)  Kind, f o m u l - t i o n  and concentrst lon of l n s c c t ~ c l d e  to be 
u s ~ d  f o r  sprsying of t e n t s  In  order to obtrun sufficient i n s c c t l c l d n l  :ctlon 

o reGs _vnd r c s l d u l l  e f f e c t  sga lns t  vs r ious  mophellne vectors  wl th  different d - g  
of s u s c c p t i 5 i l i t y ,  even z f t c r  r e - u l l r  novencnt from onc 3rc3 to mother ,  

(11) How f r c q u e ~ t ,  vhen 2nd ~ r h c r e  the  sc lec tcd  l n s c c t i c i d c  should 
be uscd, t o  g e t  +naxl3urn c f f i c l e n c y  wi th  mln1m1.m e f r o r t s  ?nd expenses. 

(111) Whlch o r g ? n l z ~ t x o n  should iniplemcnt thc  progrznme f o r  
o p c r ~ t l o n .  

I n  thc  study of eff'lcacy of l n s e c t l c l d e s  on t c n t s  mcrng f l c t o r s  should be 
considered, such 2s d311y ~ o v c n c n t  of t c n t s ,  q u ~ l i t y  of t c n t s ,  f o m u l = t i o n  ~ r d  
r ~ s l d u 2 l  e f f e c t  of i n s ~ c t ~ c l d c s  2nd lnethod of xppllc?-tion. 

I n  t h l s  connection, 3 s c r i o s  of f l e l d  trirrls wcre performed I n  Kazcroun 
Are. ( b r s  south of 1rm) mong v2rious sc lec tcd  sub-tribes hsvlng 3 s u f i l c i e n t  
r,wnbcr of t sn t s :  

- Using d l f  r e ren t  ~ n s e c t l c l d t  s: 3DT, DLD, BHC, % n t h  d l f  i e r e n t  f o r  -1 ? . t im~ 
(w.w.P., so lu t lon  I n  kerossne, mxed with gun zr?bic, DLD Novcrsol, EIC-Rcol??, 
otc.  ) f o r  sprzylng o r  xnprcgnztion. 



- Using v l r i o u s  concentr?tions: DM' (2-4 /sq.m. ), DLD (750, 1,000 ;3g/ 

3q.m. ) 2nd BHC (1,000 ng. per  sq.n.) . 
- Uslng vinous t c n t s ,  mxterials: Thick (with s m l l l  holes)  used 2s top 
cover 02 the  t e n t  m d ,  t h n  (wlth l i r g e  holes)  used f o r  s ldo  w l l l s .  

The r e s u l t s  were cvzlustcd through vztrious chcckirg t e s t s  m c h  IS: - 
- Chemic-1 est ir?at ion of i n s e c t i c i d e  rcs iduc  on t e n t s  (by t.iking small 
p icccs  of t e n t  m t e r i a l s  3s ~ c r 3 ~ ~ i n g s ) .  

- Entomologicsl s tudlea  ( ~ e l s u r ~ n ~  d e n s i t i e s  on i d u l t  m d  l i rv3c) .  

- Blo-3ss3y t e s t s  (using suscapt lb le  mophcllnes,  i.e., A. s te f i ens l ,  
l o c a l  s t r u n   fro^ ~ n s e c t s r i u ~  f o r  I L D  group 2nd A.  s l c h z r o n ,  l o c a l  s t r ~ i n  
of thc 9rc3,  f o r  DDT m d  DLD groups). 

- Test-hut by r e l e a s s  of wild a u g h t  A. s a c h ~ r o v i  o r  l?.borltory bred 
A. stephens1 and observ?ticn made s f t c r  1, 2, 3, 4, 8, 12 and 24 hours. 

The r e s u l t s  of these  f i e l d  t m o l s  3 re  b r i e f l y  st-tted below:- 

DDT-2 gru./sq.m. s p r ~ y e d  wl th  so lu t ion  i n  kcrosene h-s shown 3 biolog?c:l 
r e s i d u z l  e f i c c t  of s i x  weeks I n  the  csse of non-noving t e n t s  (more t h l n  50% 
k i l l  I n  Bio-3ssay t e s t )  m d  m c h  shor te r  i n  t h e  cssc  of movlng tents .  

DDT. WWP 4 grm./sq.m. 111s shorqn f o u r  weeks e f f e c t  f o r  n~n-moving t e n t s  
snd two t o  th ree  weeks f o r  moving tenta .  

DLD 1,000 ng./sq.n. sprayed wl th  so lu t i cn  i n  kcrosene, h3s shown r 
residual e f f e c t  of two t o  th ree  reeks  I n  the  case of both moving snd non- 
moving t en t s .  ( shor te r  tU DDT). 

DIDy WOlP, 1,000 mg./sq.m. o r  DLD Novssol 500 mg/sq.m. wi th  s i x  t? seven 
wecks b ia log lc? l  e f i e c t  i n  t h e  c-tsc of non-moving t en t s .  (60% k l l l  i n  310-xszy 
t e s t -  90% lull i n  t e s t  hut  i f t e r  24 hours).  

DLD WP,  500 grm/sq.m. used by impregnation of ooving t e n t s  has shown 3 
longer e f fec t  of 3box.t two months, (70$ k l l l  I n  ~ i o - z t s s % ~ ) .  

DDT WP 4 grms/zq.n. (5 gr,$ gun ~ r q b i c  or  0.5 p.$ asphodslus) i n  the  
c3se of ncving t e n t ,  h3s shown four  t o  f i v e  week b l o l o e c s l  ef feot .  (30-4055 
k i l l  i n  Bio-asssy t e s t ) .  

Tents sprayed wi th  BHC WWP 50$ 1 ~ / s ~ . n .  o r  BHC r c s l n e  25% lgr./sq.n. 
h ive  s h o w  b i o l o p c a l  e f f e c t  of about two t o  three  vceks i n  t h e  case of non- 
moving t e n t s  (25-35% lull I n  ~ io -zssny) .  Once the  r e s u l t s  of sprcrying u f  
t c n t s  on a p r e l i m n a r y  b ~ s i s  werc obtnlncd, i n  t h e  second phase of t h t  
progmnme, these  r e s u l t s  were applled i n  few groups of t r l b c s  by using the  
most su i tnb le  l n s c c t l c i d e  m d  formuli t ion (DLD WWP), st d i f f e r e n t  c o n c e ~ t r  f -  
Ions  m d  the  r e s u l t s  were evdux ted  x c o r d l n g  t o  e n t o m o l o ~ c . l l ,  p3ras i to13 j i c . l  
3nd c h e m c l l  procedures. Thcsc s t u d i e s  proved t h a t  i n  add i t ion  t o  rcgd11 
melsures applied t o  permanent s e t t l m g  i r e s s  (spr'iying of v1113ges p r l c r  t o  
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the  noveaent of t r l b e s ,  r e c i r c u l z t l o n  s f t e r  movement of t r l b c s  t o  corp lc te  
the  spro,ylng of newly b u i l t  houses, etc., sproymg of t e n t s  of rernzlnlng 
t r l b c s  2nd repc-tted spr ly lng of tho  3res. 15-30 days before the ~ r r lv -31  of 
t r i b e s  from s u m 6 r  quar te r s ) ,  t h e  sprsylng of t r i b i l  t e n t s  with s ~ l t - b l e  
lrisec'clcidc ef  f  oc t lvc  l g l i n s t  l o c z l  vector  o r  vectors,  i s  another nccesszrjr 
s t e p  toward the  so lu t ion  of r n d z r i ~ .  problen lT,ong nor2dic t r i b e s .  It m g h t  
p ro tec t  then st l ~ s s t  f o r  the  durzt ion of t h e i r  wvenent  2nd shor t  s tops  st 
the  sccond-ry summer qu i r t c r s .  

On the o the r  hind, the frequency of spr ly ing of t e n t  n x t e r i z l s  o re  of 
p n r t l c u l i r  import.tnce. This should bc Arranged sccordlng t o  the  dur- t ion  
of r v g r i t i o n  m d  set t lement of triacis,  thc  length  of t r l n s n l s s i o n  se2son 
of m 1 3 r i a  I n  the  rrrc3. a s  well  ss the  res idua l  ef fec t iveness  of the  lnsect icxde 
chosen. 

The b e s t  s l t c  f o r  ~ n p l e m e n t ~ t l o n  of spr ly lng opor-t lon on t e n t  m t e r i z l s ,  
lccordlng t o  our  experience i n  thc  south of 1rq.n) zre  c o n s t m t  l o c z l i t l c s  
of noazds o r  t h c l r  nugr l t lon  routcs  towird winter  znd suoqer qu l r t c r s ,  when 
the  whole t r z b l l  group w l l l  pass through t h e  sane p l l c e ,  usu-111~ I bridge,  
3 narrow p3ss3ge ( i s t h u s ) ,  e tc .  Thcse i ~ p o r t a n t  spo t s  should bc s p e c l s l l y  
recorded on the  m p  during geogr lphlc l l  rcconnslssznce of the  t r i b e s  wlth 
d ~ t e m ~ l n r i t i o n  of  the  corresponding dzto of a r r i v a l  snd d u r l t l o n  of s t ~ y .  

The mss cldrmnlstritlon of snt l rn l l?r ln  drugs could bc nppllod i n  tvo 
d i f f e r e n t  wsys, d l r c c t  m d  i n 8 i r c c t .  The 3bsence of 2n i d t l l  ontl-nrr lnrl l l  
i s  scLn from D r .  ~ r u c e - ~ h i z t t ' s  d c f i n l t l o n  of such 3 drug. 

"The ldecrl ~ n t i - z i l 3 r l s l  drug 1s one tk t  cor?aines the  v l r t u e s  of casus? 
p r o p h y l i x i ~ ,  suppression, rzpid  ind conplete cur-itive rictlon, sporontlc~fi-11 
s f f a c t  and i n p o s s ~ b i l l t y  to c r o ~ t e  pzrclslte r e s i s t m c e  togcther  wl th  low 
t o x i c i t y ,  very  slow s e c r u t l o i ,  p z l ? t l b i l i t y  ull~id ( l i s t  but  not  l e ~ s t )  low 
cost". 

Thc ~ d ~ i n l s t r a t i o n  of tiiu post  m i i - b l e  e x l s t i n g  drugs i n  2ny of tncso 
two d i f f e r e n t  zzys ( d l r e c t  m d  ~ n d i r e c t )  his c e r t x n  l i n l i ~ t l o n s  ~ n d  requ i res  
s p c c i f ~ c  condit ions.  

The. d l r e c t  rlethod, l.e., the  mss ndrunxstrzt ion of m t l - n 2 l o r i l l  drug 
by IlGsns of tlble-r; o r  l i q u i d  prcpullrltion, winch h2s t o  be done a t  frcquont 
intervals, once - week o r  once 3. m n t h ,  encounters n iny difficulties. 

The to t11  covcrlge c l m o t  be r e y l i r l y  m d  continuously cnsured even 
pnder the nost  f ~ v o u r l b l e  conditions 2nd with c o n t r o l l b l e  groups of people. 
In  this conncction tho  =bscncc of -n 3ccur1te a d  proper census, the  h b l t s  
oi the  peoplo and t h e n  vrrrlous b e l i e f s ,  thc 2 ~ 3 t h ~  2nd ac t lve  ant3gonlsn 
of t h e  popululltion, p r i n i t i v e  o d u c ~ t l s n ~ l  l e v e l ,  n 7 ~ ' c q u ~ t e  rum1 h e l l t l ~  
s t r u c t u r e s ,  p3or conrunic l t ions  c lus ing d i f l i c ~ l t l ~ s  l n  r e - c h n g  the  people 
i n  t h e  nppropr i l te  tlme, tho presence of moving popul2tion ( ~ o n l d i c  t r l % c s )  
i ~ h i c h  i n t e r f e r s  wi th  the  per lodic  m d  r e g u l i r  d i s t n b u t l o n ,  2nd n?ny c t h c r  
r ' i f f l c u l t i e s ,  hlve t o  be consiCcred. 3Ioloreovsr the  need f o r  3n ~ p p r o p r i z t e  
mil ?dequ3te orgqniz rtlon corposcd of qu3l i f ied  and re lxxble  agents ,  super- 
v i s o r s  -nd e v z l u ~ t o r s ,  w l l l  prove such z d - ~ n l s t r l t l o n  t o  be very  expensive. 
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The i n d i r e c t  nethod, by i n c o r p o r ~ t l n g  thc  drug i n  connon sslt, is CI type 
of n s s s  drug adrllinlstration wluch sccns e a s i c r  to l p p l y  and ~ p p s r e n t l y  l o s s  
expensive. F l r s t  i n  1952 h n o t t l  suggcsted conb inng  chloroquine wl th  
o r d i n ~ r y  t z b l ~  s-rlt i n  3n s t t e r p t  t c  brc-ak t r a n s ~ ~ i s s l o n  i n  the  Anszon'hvc-r 
Vxlley where o the r  a n t i n s l i r i ~ l  nomuros such a s  r e s i d u l l  sprnylng o r  
ind iv ldus l  drug 3d;l lnistrat ion were not  a t t s in2b le .  T h s  t r i s l w a s  c l r r l e 2  
out  successfully.  Ls te r  atudzos c o n f l n c d  the  s t i b i l i t y  of chloroquine 
uhder condit ions of s to r sge ,  shopplng 2nd food prepsrrition 2nd showed thz t  
t h e  drug, whcn coribined with t a b l c  sslt I n  ?tn 3ppropr i l tc  mount,  rosul ted  
I n  conpleto suppression of vivsx 731irls under repel ted  i n f e c t i o n  by -rosquito 
b l t e .  

Lzter  on ths  nethod was discussed wl th  p 3 r t i c u l a r  i n t o r e s t  a t  t h e  WHO 
Expert Corruttees on Malaris ( ~ e v c n t h  and E l g h % ~ e p o r t s )  and o the r  t c c h n i c a  
moetings and bel ieving I n  i ts  usefulness,  i t  was recornended f o r  thoso 
circumstsncos where o the r  ncthods usod f o r  rnlsria or1dlc3tion s r e  no t  rc.idily 
sppl icable  ind where t h e  source o r  sources of ssrlt nro control lablo.  I n  
t h s  connection, sevors l  progr?mes eoploylng n e d l c ~ t e d  s-lt are now under- 
way i n  B r s z l l ,  B r i t i s h  Guimi ,  Ghonrr, 2nd C?.abodia, md 3re  plsnned f o r  o thcr  
?re3s of t h e  world. 

I n  I ran ,  the following technic?l  and oporationrrl difficulties were found:- 

- Tho developwnt of r e s i s t m c e  t o  both  groups of  chlorxnzted insecticides 
i n  A. stevhcnsi ,  the  nain  n . i la r in  vec to r  of t h e  south of Irsn k i t h  m j o r  
~ p l d c r v c  po ten t i a l .  

- The presence of p l r t l y  exophl l ic  vector  (A. f l u v 1 3 t i l i s )  becoi~lng 
exophsgxc becluse of outdoor slocplng h3b i t s  of the  people during s c v c r d  
w n t h s  of the  year. 

- I r?ponsibi l i ty  i n  having an I d e l l  i n s c c t ~ c i d r i l  coverage b e c ~ u s e  of the  
prescnce of e i t h c r  n l t u r s l  outdoor s h e l t e r s  (caves, h o l ~ s ,  s t c . )  o r  i r r c g u l s r -  
l y  create?. rnn-~ndc  s h e l t e r s  ( t e n t s ,  s u m e r  huts ,  e tc . ) .  

- Shortness of the r e s i d u i l  e f fec t  of chlor ins ted  and organophosphorous 
l n s o c t i c l d e s  on di f fcrar i t  s u r f ~ c e s  (ton* m1teri3ls, h g h l y  sorpt ivo muh, etc . ) .  

- The presoncc of moving popul l t ion  ( n o a ~ d i c  t r i b a s )  which i n t c r f c r s  v l t h  
the  per iodlc  %id regu l s r  d l s t r l b u t i o n  of =ti ~ I l s r l a l  dmgs .  

A pre l in in3ry  e x p c n ~ e n t  , by us lng ~ e d i c ' i t e d  ssl t (chloro q u n ~  ~ y r i 1 e -  
thmina)wm c3rr ied  out  s m n g  fcw s n i l l  groups of t r i b e s  In  Kaezmun (Pars- 
south of  I ~ I U I ) ,  s ince  September 1959 wlth the  following l ins :  - 
- To study the  p o s s i b i l i t y  and wthod  of r egu la r  sd r l i rus t r l t lon  of t h s  
pethod among s t ~ b l e  and p a r t l c u l - r l y  - w i n g  popul i t ion  ( t r i b e s )  i n  3n 
cf foc t ive  rind use fu l  way. 

- To evaluate  the  e f f e c t  of ths  nethod on parssitsen13 znd i ts  vzlue on 
i n t e r r u p t i n g  n s l 3 r i 3  t r l r~s -uss lon .  



- To c l c m  l z n y  other  f 3c tors  33 c o n c t ' r ~ ~ ~ d  ~ q l t h  ~dn1n1s t r? t ion  o r  e v ~ l u ~ t ~ o n .  

For the  purpose of thxs o x p c r l ~ c n t  few groups of tribes C O C I P O S L ~  of 
1,200 population were solected 2nd put under t h e  nedic-ted sslt p r o ~ e c t  
(600 f o r  chloroquimzed sslt, 300 f o r  dnrxpr-i~ieed and another 300 3s 3 

con t ro l  group). l b l z r i i  7r.z~ prev3lcnt anong these people, and the s t u d l e s  
pcrforncd p r l o r  t o  the  z d ~ l n l s t r z t i o n  of nediczted slit showed XI 3versge 
~ n n u a l  p l r s s l t e  r l t o  of %bout 25% consis t ing  of both p. vlvox m d  p. f a l c i ~ m m .  

The source of sqlt f o r  these t r i b a l  groups was found t o  be, n e l t h e r  
sbuncznt o r  easy t o  o b t l i n  t h l s  r r l s  o z s l l y  control led  r.rl.cn 3 good q a s l i t y  
of cdics ted  salt wzs d i s t r lbu tcd .  

The qusn t l ty  of d ~ i l y  s l l t  consu-7ptlon f o r  e w h  pcrson 373s e s t l ~ z t c d  3s 
10  grons, b ised  on obsi rvntlon ~ n d  oxpcricnce sr?ong ther:. Chloroqulnc 
( ~ e s o s h i n )  3nd d--trsprln werc used. It -rls calcul?tod t n s t  csch pcrson could 
rccaive  i to t21  dose of e i t h e r  12,000 ng. chlorcqulnc (base) o r  100 ng. 
cisrqn-~~~ per  month through the  ~ n t ~ k c  of 300 grs.  of s a l t .  

The rnxlng of drugs wl th  t s b l e  s a l t  I n  tlus s n i l l  experinent,  wzs 
u s u ~ l l y  7-sde by n c m s  of 3 grlndlng snd ?Lxxng nschino, xnd then pscked i n  
500 o r  1,000 gram plckages. 

Dls t r lbut ion -11s perforrled by l o c ? l  t r z l a e d  ?gents on the b z s l s  of 
nonthly t e n t  t o  t ~ n t  d l s t n b u t l o n  (?ccordrng to the f m l l y  l i s t ) .  

E v a l u s t ~ o n  vrss rlsde through the  ~ s s e s s : r c n t  of sa l t  inti-.e ( o b s e r v ~ t - ~ o n ,  
quc.stionlng, u r l n e  a n a l y s i s ) ,  p l r a s l t e  survey (monthly mass blood collection) 
and lnves t lgz t ion  of pos i t ive  coscs. A l l  of these were pcrforned by 
o p l d e ~ ~ o l o g l s t s  supervisor 2nd survcl l l1ncc  igcnts .  

!?he prcillnlnzry r e s u l t s  zrc  st?-ted b r i e f l y  hereunder:- 

- The rlvcrsge p a r s s l t e  r 3 t c  of 25% f o r  the perlod p r l o r  t o  the  zd-l lnistrzt-  
Ion of drug dropped t o  14% ( s c c o ~ d  h?lf of 19551)~ 6% (1960), snd 0% (1961) 
i n  the  c3se of z group receiving chloroqulnlzed s i l t ,  r i h l c  i n  the  control  
group l t  rcns ins  a s  h lgh 2s 20-32%. 

- I n  the  csso of the  group rcc'ivlng cl3rspri11, the r s t e  dropped t o  C$ s f t o r  
s l x  moxths 3i'i:inlstrqtlon 2nd rc-xiined the  s.xnc up t o  now. 

- Pcrsons who hzvc r e g u l i r l y  used the  chloroqulnlzod s d t  did  not shou~ 
zny new e l s e  of g. vivax. 

- Fcrsons who h3.d p z r z s l t e s  I n  t h e n  blood before thc! uso of chloroqulmzcd 
s a l t ,  f r e e  f r o r  g. vlv?,x, one nonth s f t o r  the  usc of ncdlc2ted s a l t .  

- The -,sexu31 f o m s  of p. viv>x and p. f z l c ipa rux  disappeared quickly, 
bu t  the  scxu3l f o ~ r l s o f  ~n tne blood m d  then 
dis?ppehrcd g r l d u a l l  y 
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- Persons who had refused t o  use  nedlc l ted  slit o r  hld used i t  i r regul2r-  
lg wcre found t o  have p. vlv2x o r  p. f rrlclp~tm- I n  t h e i r  blood. 

On the  b l s i s  of these  p rc l l - in l ry  encoursgmg r c s u l t s  2nd t h i  expcrlc?.r.i 
g x n o d ,  3 ln rgc r  s c l l e  p r o g r ~ ~ ~ n c  ~ 2 3  plannod t o  bc pcrfomed I n  K=erour~ :ri3, 
covcring 25,000 s t2b le  and moving population. Tho p rc1 i r ln~r -y  st1g-e 
~ n c l u d l n g  tho perfornmce of proper geograpkuc~l  rcconnsissEnce, detemn?t- .o.  
3f the  sources of s a l t ,  provision of sslt, drug of choice ( c h l ~ r o ~ u i n e ) ,  
n lx lng  m c h n e s  2nd o the r  o q u l p n ~ n t ,  1s underway o r  p z r t l y  performed, 2nd 
i t  i s  hoped t h q t  the m i n  opsrrttzon would bean frocl rud 1962. 

Nonxhsn and t r x b s l  novenent i s  n problen conron I n  nany c o u n t r l ~ s  cf 
the world i n c l u d m g t h i s  rcglon. 'Pic nonadic t r l b e s  because of t h e i r  
moven~nt,  t h o l r  hribits, t h e i r  s p c c l f l c  ecology and the  p r c v a l i n g  envlron- 
n e n t s l  f a c t o r s ,  c r e i t o  nany d l f f l c u l t l e s  m d  obst=cles  I n  t h e  inplonentat lon 
of var ious  mctlnria er-rdxcltlon t c c h n ~  p e s  such a s  gcogr?phicsl  reconnzlssmce, 
s p r x p n g  oporst ion,  s u r v ~ i l l m c c ,  d m g  ~ d m l n l s t r l t l o n ,  ctc.  

SOT of theso d i f f ~ c u l t l c o  could bc b r l e f l y  l i s t ed : -  

- I n s b i l i t y  t o  l o c a t e  populaiion t o  rccclvc  proper t e n t  sprsylng,  
su rve l l l snce  l a d  drug ~ d r m n i s t r ~ t i o n  on 3 r o u t m e ,  nonthly o r  p c r i o d ~ c i l  
bas i s .  

- E x t r c ~ z  d l f f l c u l t y  of l c c e s s  t o  c r l t l c a l  w e s s ,  b e c = u s ~  of poor 
connunlcstions o r  even, conplcte zbscnce of ro-~ds .  

- U n s u i t i b l l i t y  of w n y  s h c l t e r s  ( t e n t ,  s u m e r  huts ,  o tc . )  f o r  rcsi i lual  
spraylng . 
- Shortness of the  r e s l d u l l  e f f ~ c t  of l n s c c t l c l d e s  on t e n t  x s t c r i n l s  
~nf luoncc:  by the  noven~ent of t c n t s .  

- Exlstonce o f -  ~ ~ u n e r l b l e  n l t u r i l  r c s t i n g  places  i n  the  deep, stony 
v~lloys, where no >ads l l v e  o r  c r p .  

- The h3b l t s  of the  t r i b s l  people m? t l i c i r  vzirious b e l i e f s  v h c h  may 
i n t o r f c r e  with tho performvlce of  different sntlmrrlnrizil ncssures. 

Thus f o r  t h e  purpose of 3 sound n l l l n l  erzdic3t ion progra.mme, ~t le 
l d v l s i b l e  t h 3 t  these tcchnlques be nodlflcd 2nd 3dopted t o  the loc?.l -Ex tors  
2nd e v e n t u l l l y  new nethods be devolopcd. I n  t h s  connection Tome polfits 
could be mentioned hcrc, f o r  tho rocord: - 

- b p p l n g  of t h e  czmplng crrtzs 2nd i t i n c r z r i e s  prr r t iculsr ly  ss regards 
l o c ~ t i n g  accessible :PC s p e c l f i c  p l ~ c e s  ( s l t e  of oper l t ion  2nd 1ogxst1-cs). 



- Numbering, glvlng specific nl-trks, numbcrs qncl subnumbers t o  different 
t r i b s l  d iv l s lons  rrnc? s u b d i v l s ~ o n s .  

- Propcr census of p o p u l z ~ i o n  -nP r ~ c o r d i n g  of s t r u c t u r e s  wi th  p z r t l c u l ~ r  
o r ~ p h ~ s l s  t o  the  tcmporlry s h o l t c r s  (numkr ,  type, q u l l ~ t y ,  e tc . ) .  

Sprlylng of t e n t s  1s 2 nccosswy s t e p  toward the so lu t lon  of t h e  rnslm-i? 
problem mong nomsdic t r i b e s ,  i f  i s u i t ~ b l e  i n s c c t l c l d e  (~ccorc l ing t o  the  
susceptibility of l o c a l  vec to r s )  could be usod wi th  3 su i t2b lc  formul-tlon 
(!wP, emulsion7 mixcd wl th  s s t l c h n a  3 ~ e n t ) )  approprigte concentr l t lon  
(CET. 4 grs . ,  DLD-lgr. ) and suffxclont  nunbcr of 2ppl lcs t ion  p e r f o r ~ e d  i n  
the  appropr ls te  times and s i t e s .  

I11 Surveil lance 

- Trzinlng of l o c ~ l  t r ib -1  people 3s sur -~c i l l2nce  3gents. 

- Frovlsion f o r  a o b l l c  l l b o r l t o r y  2nd . ~ l c r o s c o p i s t s .  

- Actlvc h e l l t h  educl t ion  -nd publ ic  r e l l t i o n  o f f l c c r s .  

Combined wi th  sprzylng, o r  2s the  only necess l ry  step:- 

- Very d i f f ~ c u l t  ~n t 3 b l t t  form bcclusc the  t o t s 1  covur-tge 
I n  term of tlme 2nd spacc cznnot rou t ine ly  be cnsured, 2nd i f  so ,  i t  1s 
extremely axpensxvc . 
- I n  the  form of rlodicstcd ocllt ( c h l ~ r o ~ u i n i z e d )  1 3  ~ ~ o s t l y  recornended 
~ n d  subject  t o  morc cxpar iacnts  2nd l o c l l  expcrienccs (-ls de t3 i l ed  I n  the  
t i x t ) .  

It i s  proposed t h l t  l l t e r ~ t c  pcrsons should bc s s l cc ted  snong t r i b c s  
t o  be t r - ~ n e d  3s s u r v e i l l ~ n c e  2gcnts f o r  inplcqentrrtion of v l r l c u s  opal-ltions 
o r  the procrmme ( s u p c r v i s ~ o n  of the  3pr>png ,  detec t lon of p a r - s i t e  c l r r i e r  
2nd a d r u n i s t r ~ t l o n  of drugs o r  d l s t r ~ b u t l o n  of acd ic i t ed  s a l t ) .  

Establishment of 3n appropri-rtc 2nd s p e c l f i c  o r g ~ n i z - t i o n  f o r  execution 
of - ~ r l b l l  p r o g r l m c  could be recorimended. In the  c lsu  of involvement of 
two r e g ~ o n l l  K.E.O., complcte coordlnl t ion  of work I n  every respec t  is 
c s s e n t i f l .  
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