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1WarLa has been recognized a s  one d tly gre- tes t  proU ans m Benza. 
Tho@ ,not a d ~ m a ' q c  MJlw l i k e  TchoZere, y e t  m&nria h s  been knbwn 50 
cause S u f f e r ~ c s ,  jdm sta t ion  and dccqthb I n  u~rg r  placss, 

Wh&n the Deparmnt  of Public H e a l t h  was sLmted about f o r Q  years 
ago, malaria t n a  -kdcen up 86 I ~ S  numbcr on& ?rotilcm, end m 2 x m u r r ; ~ t .  
of time a d  m a f y  wwc spent tn so l% t b  pro3lem. Rc-scarch and control 
were simul~ac~sously LFkcn up but to aXl i n t en t s  and purposes, 1% ~ r o v c d  
no morc thm pal l~ .~ t i .v , .  D r .  C. 11. B m t l ~ ~ ,  t h c  thcn D i r ~ c t o r  of' Wolla 
Hczl-th, Bm&, lail. o t r i s s  on rcs~2xch work znd crubcd  thc  nost aft  
Assistant I)ircctor, &1-15? Rc3cc~1-c'ri f o r  thorough m v ~ s h p h o p  in to  -chi 
problcm. Drs, S .  N. S m ,  P. S a ' j  Mr. H.O.T. &w~.gr o thws  carricd 
ou$ d ~ c n s ~ . v c  m.ZLyla s w v ~ y s  I n  r u r a  and urbon arcas and Lm~d -d 
c c i - t r b u b ~  t o  t h ~  solution. Thc ?rcscnt ec t i v i % l c s  of malaria rcs~?.rch 
m Zast Pekis tm c l r r  c conhnunticn of t h ~  prenous  thirty p e r s  work rLn 
t h s  llnc. 

THE FOUR DIFFEZf3NT RFGIONS --- - OF EiST PAKISTIJ - 
T b  understand pmporly and m~kc cn ? s s s s m n t  of #.G M a r i a  pro'd.cn 

of East Pakistan, 1% may bc nccasszq  t o  g i v ~  thc  gcncral f ~ a t u r c s :  
topography, clima-ifc conditions, ctc., of b h i s  p a r t  a .  Pakistan. Thc 
provvlcc c m  bc d l v i c l ~ d  IntO a t  l c a s t  four d i s t l n c t  r igions.  
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1. The noun*uxLnous 2nd sub-mounkznzino~w rrsGons I n  ihe north-ess l 
2nd c::'crune ecct  south-@?st coi~prisxng dic d i s t r i c ~ c ;  of Sylhct, 
ChiLtcgon~, CiliLkgong f r i l l  Tracts, ess,em p ~ t i o n  of Tippw.??~, n o r b c r n  
par t s  of lfymensinislgii a d  Noakhali fs13. mJm tins rcgion. The s d l  
cgnsls ts  af rocks, v w l  2nd thy. 

2. The &ula h n b  313 ms of ;he north .. c,-t, cornori~ mg  tile rrc ;sl crn 
par6 3 of Rajshahq southccn -s r 6s of Dmajpur ur' 'uh~ Bhaml rcgion of 
Dacca I n  the c a t m  c o n s h t u t e  anothar reg im whei.t: bhe s o i l  i s  mosKLy 
1c.tgrlte.  The avea i s  d r i s r  %'an t he  r e s t .  

3. The cotnFrahvely lugher plains m the c m  trc , sauth-wes ; 2nd 
bh tk north, where d e l t i c  f o r m t a m  has cea~cd ,  ark trha d i s t d c b  02 
h j s h n ~ ,  Drnajpur ahd p a r t s  of rC?ngpW, Icushhs, Jessore, md &jm~nsingh. 
The SOU hsre LS unllally clay. 

have pt tm d i s ' c r ~ c ~ ,  f e a t u r ~ s :  On- the cod, the d x s t r i e s  of Pnccc, 
Faridour, h b n a  and Nocakhali 2nd p r t s  of Nymchsfigh which are  subjecitd 
t o  re@& floods during monsmn only have got me fcjs bum. (In the 
south, however, t he  d i s t n c t  of Bak;erganj, Khulna and bhe northern 
par'rs of Noakb11 have got another feat- wl-uch i s  not  only subjected 
to f loodug  during %he monsoon but a lso flushed b r  t he  b i d , d  Ktwding 
of the r ivers  twice a &y, durmg the g r w t c r  -part of t he  year. 

THE CLDLlTIC COLTDI!CIONS OF TdST P~,KE'JLN - 

In E7ct Pakistln t hc  savcrzge mcan t q e r . ? t u r c ,  qeclal ly d w g  inonsoon 
- can be looked upon e s  a predisposmz fzctor, Mvmg b e v i n g  on the 

breeding af ano73he3.lne mas@ toes =and dcveloyjment of ~ d a r i a  par?oi tcs  3 n 
Anopheline rnosqu-ito es. The average w a n  is about 2 5 ' ~  2nd does favour 
the prevcrlence of ml lgnant  t a - t l a n  thalaria. T k  tcmnsml;urc m &st 
Pakistan &ring tlze d a r i . 2  scason generally v- r ics  d . t h i ; h i n  this rmgc. 

Like tmpcrature,  hunridlty reme%s f 2vour.-blc f o r  t h e  brctding or" 
mosquitoes prqc-hcaUy thraughout t h c  year in East Pakisl;c?n. The months 
of  Decenbcr, January a d  Februirry, rrhen conditions of ?dative Md i fy  
become s l i g h t l y  unfctvcwablc m y  be  t&en r s excepf ians. 

The ranfall a& the ptiriod over .which b e  ralny scc.son conLmucs 
have got much influence on thc prewlmcc 2nd distr%bution o f  @?ria 
in &st Pakis tw.  The rsms f~tr0u.r cxbcnsivc brecdmg of h a p h d i n c  
mosquitoes. &Wing the l a t m  period oZ the mmsobn bhen int€rmiLtat  
modcrek rcunfctU occurc d t h  i n t s r d s  of sur)shine, s u f f i u a t  ground 



time fo r  oviposition and h a ' c c h m g ~ s  afIordecl. C o n l n r y  to  whzt 
is  sccn m V~G,& Pakk ,.n, rncQ,-ilr i s  most nrev?lcnt in i h s  w r t  during 
the year of k a v y  r a n s .  It beg] ns s h o r t v  af tcr  *he subsic'wnce af 
thc otr~rflaw from t h e  regi6n whcn wllcr s,~~r?;s col leckng in the shallmr 
hools and '~uddlc s. In Ea-t P&is ?n rmns  gmcre lly s t a r t  by the 
mscldle ~f J m s  md contznue till the erd of Seo'cwnber, n t h  madmum 
f211c durmg the nonths of July m d  August. 

T h e  thsory bung &t, thc 1ily;h-r the zlt l tudc, \he l e s s  1s t h ~  
brscd-dlng of Ancphelmos. E3& P a k i s k n l ~  a more or  l e s s  plmn and f l a t  
caun~r;l. and so  the a d w n t q ~  of a l t i t u d ~  i n  l imit5i-g the breed- of 
Anod~cllnes o r  m l ~ r i a  t w n s m s s ~ o n  is not p r c s m t  here. 

T k  r cg ims  tha t  f z l l  vithin thc  lzt?;tltudc of , ~ O N  an8 40's a r e  
wnsldcred the r eg ims  of rralarxa, The entire Pddstan  and India f a l l  
wft& this range af mal~rla distmbution. 

Almost everywhere, the 1 6 ~ 1  af subsol1 water i s  cornparativeQr high 
m East Pakisbn. The high g r a d  =t6-r l e x l  has got Effect on thc 
f ormaban of mrshes  a d  jungles 2nd this with ht addition of f a w u r ~ b l e  
tcmpsrcture and hurmdity are ccntnbuting factors  to  the high &dcmici%y 
of malaria and i ts  sudden f l a re  up. 

CULT IVk-T ION 

D r s .  S t m a s t  q d  Proc$er reported a f t c r  m n v e ~ ~ a t i r n  thnt malaria 
i n  h v i d e d  Bcngal has got a defim-ls re la t ion  to the cul t iwt ion  of 
r i ce  i n  a o s e  proxuniw to v3Jlages. 1% is perbps  m t  the r ice  cul h v ~  liog 
but -the assocm-han of r l ce  culliivot~on with w a t ~ r  ~s tk respunsible 
factor. According to  thc obswwtlon of  P. Sa, l a r w c  of A. @ X L i ~ ~ m c n ? s ~ - s  
first appears when the r i ce  'plant u 16 inches hi& fit d i s a p  ear when ~t 
rezlches two foct  m Sqtembm. Tkls may ke duc to same off cct  o f  shndc. 
k r w s t i n g  of r i c e  and j u t t  disturb the environment and i nc rwse  the orgaifc 
cmtarmnztiun of water i n  which only a f e w  q ~ c i e s  of non-veckrs can b ~ i ~ d .  

Almost every ysnr nf t e r  Jhdep&enc~, mlama surveys have h e n  csrr5sd 
out f o r  -ths, purpose of m z l ~ m a ~ s e s ~ r c h  and ,&aria control. The w m d 3  
of the Ia st -*ee ye r~ a%,. f atmished be lw . 



Fmii? a sp~,?~lm:; a t  rnnclom a number of 1,688 vi l laecs fm 
d,stm c t s  of Bat%, ~ a b s ' a n  wacrr, solc!iafir,-~n%c survcy s were c c r ~ . ~ c ?  o ~ t ,  
t'm r ~ ~ l l l  t:; S ~ W  4&at onlr ' ~ r c c  dlc,%r~cts,  nz;..tly, Xuahka , JCSZOT~, c u l ~  

Xn3,jvur r ri shl1 ende~aldc a r ~  a s a 1  r?a;larm ' f h ~  r~ma lnm g fim 
c is l r l c  Ls Eakci-son3 iZhuLi~, C-utLua~o,~,  T ~ p - p ~ r d i  :?m i%mcnsmgh a re  
modera b a l j  enc? al lc.  Indoor ::-piap3~1:, of DM wcJ:: under B ken on Lht than2 
wise basis, mt3 an avoragc population of 100,000 i n  cach, The 
1,6% villages sdecied  for e l e c n  mdex were talien from t h e  above n 
t k n a s  of ihE 8 dx t r i cb s  a d  only a few of 'Aese 71 thanas fa= been 
spraysd % n t h  DDT. The reduction of spleen mdc-, Qn the whale msght be 
due to indoor DDT spray in those few thanas. The results of Dm 
spraymg al%hlhough oh a very limited scale have bccn found ia be 
encouragmg . 

N m g  mth ihe +ra-hon of l he  chiLdren fo r  splecn, blood d i d c s  
F J ~ - 6  a;L so wllected and c x a ~ m d  f o r  d a r i a  pqram Ls. The paras l i ic  
index has alwzys bem noted co~iparaLivcly very low. The hvsrnmcnt of 
Eas t  Pakistan has goi, provision for mass d ln inbu t im  of an-timlana drug;: 
every year, t b o u &  the D~lstricL am3 municipa3 Health or,gmizations. 
The low parasi i lc  index mqy bc the e f f ~ c t  of an W-malo r i a  d.rugs taken up 
by th m a l a a  patients. Thc averaLe pamsibxc de: :  during the la,& 
mrcc yezrs has been notcd as hebeen b 12s. 

The uncidace of maalarxa a s  collec'ued from %he hosp t a l  f i gwes  
show a mrkod mprovmnt ,  The figurcs of mortality havavo also a~premeb3.y 
cane down, Frm '&LC & a n a  mortali-i;y figprts of lOO,OOO jn "CE T f i a r  1956, 
it hascome down 44,000 Fn L ~ E  gcnr  1958. The gmdual fall-in 
mrbidrty ard mortality figxrcs ham b c a  rccordccl y e n  by ycrr arid a 
~ a ~ u $ l  glance on t h c t  fl:,prcs 10-11 a~di 'catc how nsJar3.a mcidacc.  has 
corn dowh in East  Palastan. Indoor DDT sprey and continuous dlcts l lxl t~on 
of snti-malanc. d m g s  haw btcn dssc~$bed as  t h ~  cause of the prescnt 

Thc SpGcl6S of Ano 7hblmc moso,uul im LS h? L arc gcncmlly found m -!-I a t  
Palastan arc : 



a re in  b c ~ n  kno-xi to b r t o  :,& 21~1 r o m  r c g ~ m s  of ch i l l c~  fo r  brccclmg. 
For txq>Ic ,  A. ~ h i l i g p m ~ i l s l s  I n  ' c h ~  p l a n s ,  A. m~n-*mas i n  thc mom-'tams 
and submounta~m, a d  A. swbdddus ILI tht. sa l inc  arbas.  Tii -brrcdtrig 
plncis  of thc thrcc maln WGCILS of East Pakistan arc as  follows; 

A. ph,hPippZnc-nsi@. Dr~cds  in tanks, ,3onc's, bor romzk mcl dlichcs 
containing clqan wr?GLr mth mrgmal and dms, ~ r o w t h  of s u b a ~ u ! u c ~  
bushcs. Ib d o ~ s  not  bri;cd m w a t ~ r  cvcn s l ight& c o n t m i h t c d  or 
pollu L d ,  

A. munmus b r ~ c d s  ln c l a n  u n p o l l u i ~ d  slowly moving wat~r m t h  
grassy L ~ ~ L S .  It p r ~ f  ~ T S  par he1 sh?Cc, c2nd coolcr wz i,r but fill 
sunskuncj rs no hinbxncc t o  b r ~ ~ d l n g  a t  timid, it can also b r ~ ~ d  m x c l l s  
ancl c i s t ~ r s  + 

A. sundaicus brccds in s a l i ~ c  m k,r* pisu?Jly,< Zikc Idgo&ns f o m d  
by si l tm,~ up of rLv-,r mauths.+dr b~h?nrl-"~m6~1"nkmcnts c n c t c d  to ,-trotcct 
n c c  f i c l d s  from salinc w ~ t ~ r .  ft ccy ,&c.c-d 5a opcn sunshine. 1% 5s 
found song t bc  coaat,al Pia%fl"cLs of &st Pak$sbn, w c l y  Chittagcing, 
~ o n k h a a ,  BarxsaX (B8krgbnj) and KhuJna, 

The Con iq t ion  of rnosfqih~s a r i  a r r q c d  f m a  S k t d  -'rxitchul~ 
s@ ixiuns and, frhm human' dv~~l25ngs and cowshcds i n  thr, a rces  to b~ 
survcyod. Thc most impor kmt f ~a - in r r~  of &is oollcc tion o f  Ano_+clnnLs 
is tlllt i&c v~cliOr QCQLS do not form morc than 5 t o  of fhc %eta 
catch+ Thc prcdominmcc of fhc %&Lor spccics accordmg to Loc -type 
of r tgion h s  b w c v ~ r  al~rqys b r ~ l  potcd a$ a c o n s b t  f~a 'o l r c .  For 
~xamplc, A. p h i l ~ p i n ~ n s l s  h t thc pXams, A. rmnima l n  t h ~  mountain 

dmuntaie rcgions, 2nd A. W a i c u s  in thc %1da3 -om. 
2nd p U p p b $ ~ n s i s  i n  thi submountain rcg5a-i 

d. suntlei&s tidcll and d l n c  r c p o n s  
T k  distri2juMon of t k Vbcimr spccics of 

Anol;tg?Lbc. mosquitots on a r ~ g l m a l  b a a s  a n  thcrcforc bc shown a s  
follows:' 

1. Thc d i s  ' m c t  of m n s - ,  chitt~gcng, Chttagong Hill Tracts 
end part of Noakhab may b i  callcd as thb habi ta t  of %&G b. vhilippincnsls 
and A. minjmus. -- 

2. Thc c l i s tx5o t -  af Bakcrgonj and @ ~ h a  m d  +As rm!inmg part, of 
Noakhall bb caUcd, tfi~ h M W t  of 'd,  phiLippincnsls ancl A. mndarcus. 

3. Thc nmammg d i s ' c ~ c t s  f o r  m p l ~ ,  Dacca, Rangpw, 
D h a  jpur, Qjshahi ,  Bog~a,. F&idqur, Joseor, Kushtia 'md Pnbm a r c  
thb ha'a'cat of A. philippincnsrs. 



IJG hzs always bibn p - r i ~ d  why thc p c r c a t z ~ c  or Mtchcs of vcctur 
, ~ ~ ~ c c i i s  1s SO 1~ 3s cam ~ c ~ d  m t h  o t h ~ r ~ .  !l?lrns lcd  t o  mrious 
iny~st i&at ions  a s  to  th2 *oss~biti-@r of f mda out ~ z h i r  malzriz vccLars 
q ~ s p o n s b l ~ .  Thc p r i d o m h ~ c c  of A annulads li. subn5.c-bug, and r l .  -@cus 
baa ;hem p o i ~ d  t o  form morc ihcn 75-a o t c h  but the results 
of dissection of WSL li;os@u~-lacs hzvc not iri$ic~L,d they WL 

T k  cmtimalm~ zc dvii,l,s of Lhc G o v ~ ~ ~ c n b  of East Pakis-tm Wvc 
b r ~ n  d l r c c i ~ d  Jn dd l f i i r~n t  r+zyrc f o r  6xamolc: 

1. Di&xbutim of an t i rml~r ic  drugs. 

2, Grclnt of m m ~ y  Lo -bh;hc; local  bodi-s f o r  mt~-maLwia mnsurcs 
in %lx urban arca. 

3, Indoor DDT spray d t r  Lhi Ne hmal & l a r i z  Cmtz01 Schim~ fo r  
rural a r i a  s. 

(1) D l s  bmbut3-cn of Bnt&dL&a D r u g .  
--c.-- 

The p r ~  CLXC o f  dis WbutSon of ankhnabr ia  $rugs Fn the m a 1  
md urb,yl ~rc.3 of E p s t  Pakiskn has bcc6 kqt; a-2 aard minl;.lincd sin= 
px-iridcpcndcnos 57s. PC.-r crftcr S e r  hurdrds  of thmss&s of 
paludrfjae table ts  worth abut  s ~ v w &  lakhs o f  rupg<s arc distm butcd. 
This has got; a de fmi te  bcc?ring m f h ~  l . g ~  incSdmce of nabria 6k.t 
arc 96611 aG pxscnt .  The rcwrd -shows that  fmri a6 yczx 1956 to 1958, 
10,793,390 tabls ts  of paludrinc. hvc bssn distributed f o r  control of 
lllalarSa. 

T k  p r ~ n c i p l ~  IS tk-t %hi rm;llllci$?.l~-L~ shmld undm-tckt 1-L: &n 
antimaenr mosqnbo m~rsu i -~s  .w'@ &d mrqr"#ut t i ~ ~ f r  own S & L ~  ~ n d  
thi. GovLrnmcnt will. t h ~ n  cmt r i h - c t  50% of Lh6 totidl cos t  involved if 
the S c h w  i s  foundl sa tisf nc-tory. On tk k s i s  of -this p r i n c i ~ l c  m y  
oif '?,he mmlclpaikiLs  of East Pakisbcn havc rcccivcd Gov,rmnerit grant- 
2nd w m c d  out aatirmlr7r5,a nosquxtO m?surcs i n  their m i c i g a l i t f c s ,  
From thr; ycrr 3956 b 1958 %L Gwmnmcnt of East Pakistw havc 
contfibutcd Rs.207228-2-6 to morc thm 8 muni.cipali'ci6s for  thc control 
of ma;lana i n  tkir rssptc'avc. ~ ~ 2 s .  

(3) Indoor D I E  Spray: (Rural ::real. 
Con Lro l  of nkl2ri.a by Indoor DDT s p ~ y  has bL& undcrtzken by thc 

Govanwnt of Ehct PaHs m c c  1949?. $lthough contindtiy could not 
b~ mam'm.inc;d fo r  wmt of mncy a3aSI o t h a  tcchTlicQ cLEiculUcs yct 
thc cff ccC of Gvtn this in tcsmttcnt  baoor  DIP. spray has uroduc~d ~ o o d  
r~sults. Thcrc; is a popular that no;L,mia can bc crrdlwtcd frorn. 



t hes i  h ~ N y  cndmic arccs  of Epst Pakis-kn s q l y  by lndoor DDT sprqr. 
S p r ~ y u l ~  oI7~raJcionc weri undijrt.k~n m Fjgnost a l l  the 1 7  & s t r i c k  or' 
Past Pakis@n. "ken on a th,zn+~slsc. bosis e nmha of 51 t h u s  ou t  
of 409 thaw n of East Pakis"c?n brim b LLn a l r ~ ~ q d y  qrrtyed inth DIE. 
& I ~ E  of bhcsc. t lvnas  hax bbcul s?r?y?ycci Tow timco, some threc t h c s ,  
somc twicc, ~ n ?  obhcrs oncb onb .  T ~ c  syst.~matlc ancJ. re.,plr?r sprc?;mc, 
could not hbc urdcstlktn fo r  rc;l sons $-rir-!.dj. s b t ~ d  abovc. It m y  bc 
pos:lblc to makc an asscssmnt of' the  2 n s a - i  sxtuation if i f c  f o l l m q  
figures, recoltcled f a  'the years 1956, 1957 and 1958 are looked inb: 

........ Total nnumber of  v ; i l l a~es  *re yed.. ..22,5ll 
No. of houses sprayed.................... %'/W,755 .................... No. of rooms ~ n o y e d  7,798,553- ....... No. of persons d i r e c a y  protected ll,4+0,650 ..... Quankity of DM' spr8yad (5@ 7r.p.) U5,794 lbs .  ..... Quantity of DDT s p w e d  (75% w.p. ) 1,612,424 1bs. ............ Estfirmted cos t  of DDT used .Rs. 4016222-C-0 
Eqmdxturc on staff an6 Trans-port, eto 2 s .  972823,- 
Tutel cost  mwlved ................... .Rs 56344.42.-0.0 
Cost per cap1 LQ f ~ r o  annns. 0-7-6 to 

0-8- 

It may be conclucled k h o t  t W  pmblen of m l a r i ~  m East Pekistzn i s  
now well  in h a d  and the improvments so f ?r achteewd, perhLqc pmmri ly  
because of  indoor DMI r ~ s l r l u e l  sprcymg, e l s o  auLurs well fo r  the ib burr. 
E this scourge of m a l - r 2 n  c m  be ercdicatect by k d o o r  DDT sqr~tying, 
surely it w i l l  BE a grept a c h ~ m  n t  2nd mny s o c i ~ l  ~commic  
~roblems of East Pakis';n w i l l  be soloed. It tall be a red l e t t e r  
day m the h s k r y  af the  pwsants  who l i v e  i n  t h e  rum1  areas and who 
form more t k m  90% of the t o t a l  poprlation of Ear;% P a k l s h .  


