WORLD HEALTH

ORGANISATION MONDIALE
ORGANIZATION

DE LA SANTE

REGIONAL OFFICE FOR THE BUREAU REGIONAL DE LA
EASTERN MEDITERRANEAN MEDITERRANEE ORIENTALE

SECOND REGIONAL CONFERENCE ON MALARIA ERADICATION
ADDIS ABABA, 16 - 21 NOVEMBER 1959

EM/ME-Tech,2/18 22 October 1959
ENGIISH ONLY

SEII~ANNUAL REPORT
GAIIBELLA MATARTA FPILOY FPROJECT

by

RtE' Fontalne
Senzor Mzlaria Adviser
U,5, Inbernatiomal Cooperation Administration, Ebvhiopia

and

Abdallah E. Najjar
Malaria Adviser
U.3. International Coom ration Administiation, Ethiopia

JINTRODUCTION

Establishment of the Project

The Gambella malaria project was founded for the purpose of
asseseing the possibilities of anterrupting malaria transmission
by residual house spraying in a low-altitude peripheral area of
Ethiopia where malaria transmission 18 more or 1ess contimious
throughout the year. The Minustry of Public Health advisory
commitbee and WHO and ICA malariologists recommenced the project
afier concludaing that berruption of malaria transmission wes
accomplashed in malarpous areas above 1200 meters, where trans-
mL3gLon 18 seasconal and relatively brief. This conclusion was
reached on the basis of epicdemiolo,ical and operetional data
gathered 1n three malaria pilot projects at Keobo-Chercher, Awash
and Dembia, in which places transmission rcaches a seasonal peak
during and wmediately followirng the south-east monsoon rains of
Julr-Sepbember. Therefore, the Gambella pilot project 1s designed
t¢c rovide information on the feasibility of malaria eradicabion
1n another representaiive geographical region,
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Gambella 1s situated on bhe Sudan boreer. The area was selected
by the Malaria .dvisory Commitlec after opreliminary investigations
indicated that malariz i1s hyperendemic and that the land feazures,
together with other characleristics, made 1t 2 suitable locotion
for pilot project purposes,

Financial Considerations

Pursuant to Lhe recommencations made, a project proposal was
prepared and suomitted to the Zeonomic ond Technical assistance
Board, This was approved in June, 1958, for fanancing under a
Uniled 3tates Government cconomic assistance grant ol Eth.@L75,000
wnich had been earmarked for maloria control activities., Subsegquent=
17, on October 15, 1958, the project wes officially activabted when
a deposit of Eth. $12,000 was made %o the sroject imprest bank
account, ictive preparabions were then undertaken to sclect
persomnel, acquire facilities and procure equapment and supplies.

Building space for tnec project headquarters was made available
in 2n unused section of the Ministry of Publac Health dispensary
at Gambella, and two adjaccent empty outbuildings were acquired in
tiae same compouncd, The larger of the two burldings serves as
bachclor quarters “or assigned ewmployecs. The smaller building s
utilized as an insectary for mosquito rearing anc colonization.
Repairs and renovations werce made and sample sanitary facilities
consiructed by project emnloyees at a cosl probably half that ol
burldinz by contrach,

The governor oi Gembella, F,E, Belata Tsehay, wes especially
helpful and coonerative, He placcd has personal Iandrover at the
dispossl of project employees bofore progect vchicles were delivered
to Gambella, and also made avarlable an empty brack builein as o
storehouse for ansecticides anc couipment,

TECHNTC .L FROGLuwILE

Prior to the ecstavlishmemt of the projcct, bthe only technical
record available on thc 1ncidence of malaria at Gambella was tnat
reported by Najjar, who found a 75% splecn rate in the 2 - 9 year
age grovp at Gambella on Tcorvery 26, 1957. On the same date,
onc hundred blood cuamin tions ~iclded Lifty~tio positives, of
which 775 were P, falciporum, L% P, vivax, 8% P, malariae, and
118 mized miections, T T

While this preliminary dala indicobted Lhat malaria is
hyperendemic, 1t was evidenl thwt for purposes of a pilob project
scheme, additional information would be necded in order to
establish a base line against whicn the cfiecliveness of a conbrol
campaisn could be measured. wWith this objective in view, project
activitres have been focused primarily on sccuring epicdcemiologic
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tne 1msiabion of contrel worl: in 1960, Tuc Jollow .m. el wvibics
have been ,.ven specizl strees in Wy o olinanary 1nvesbifd .lons:

1o Duweomology - Inforz tion Lo ucan, compiled on tLhe

—. -

DLOMKMLCS 0f MSleTric VOO .0 LDOCLAS

2. Malariomeir, = Dale 1o hoan, accumilanse on the scasonzl

—— e e

ocourrence anc inbensivr o ikl 12,

3, Climabology — Temporwvre, 1 Lotave bhuwadily ~néd rein all

s e

15 beung, record ¢ douly.,

i, Geographicul econnai.sance - The demo raphy of the
pomuletion and vhe carto r-pht o the arca, tworether with
the obher inforry vion neeccd for planning the conbrol

Campal,_n, 18 baing invdebicatler Lnd coopleted,

5. Gonurel Worls = & novs  Sorey.n;, campailgn limiicd to the
cnvirons of Gambella btoun <ac carvricd ouv ap ipril 1959 Lo
protvect the non~i1mmunc resicenl nopulation, comorising
agsigned government employe.s, local busimess pcoplc and
their familics.

In adertion o the aclivabies dlisboe, vhe obeol Las ooen
clo"ct .nfaged In wreeinin, of loc.l ae norsomel,

Geographical ond Demographic Data

While Unis wnformasion ae ot2ll in the proccss ol being
roener~d, bne foilowing preliminers ote 1s cwrrently avarleobles

Gamwbells .amrezja in Illvbabor Province. laics roushly at an
glovmgon of 2bowb 500 meters o, the westermmost extencion ol
Tthzopiatls boonds ~r zlong the Suéon, Yhe coporranhy varics from
rollin, to Jevel grassy scevannah, inborspersce wibh scatuerced
trees and brusk, On the cast, the tLerribtory ~xtencs to the baso
ol the weste.n escarmoent of the central pleteau, wh-ch riscs
steenly te en elovotion of 1900 meters at Gore, This comrunity
15 sivwated anout 100 km, dircctly cast of Gambells town,

The Boro 1s the only wmajor river. at Gambella 1% flows in
a well delined chamcl aboub 100 meters wide., TP rises in the
platcan cast of Gambella and flows in o wesborly darcction, joinming
the «nibt Wile ohove Khartouvm. During the wed scason, iy is
navigable from Ehartoum by raiver boal to Gombella town, wherc
depths of exzht mevers arc recorded, The depth of tinc dry scason
flow 12 highly vari.blc, but 1s celdom less than one meter decp,
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Tne r.ower & the lifelaine of he regron. Fisn wre ahumand
cnd arovide ont of the prom v ogoirce.s of Loor Jor the nssive
voouletion, wao live 1n small schodowcnts buile alory cae raiver
benks, Th. soi1l 12 verr fersuilc 1a Lue raver valley, whach
veries from o2 Lo hunerod m2oces wo several kilo .ers wide.
ikize, sorghum, oceplro, monnoes, sanonas eand some veoetoble crops
~rrogro™i In ga.don olows by cach setoloment,
he comanont Sohnlc croups ane whe nvhak, Mucr Mosango and
Commo *ribos, 'Tac combing” populoulon 13 costimated to be Lfrom
70,000 ~ L0O,000, occupyan, uvic riv r valley ext nding about
125 Imile wicrs Ffrom Cambeido to he Ludan sorder.,

T
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The pec-le arc gonerally tall ang loan, wita mony males
reochan, two mebers 1a acaighb. Thopr vy of life 1 sample.
Dral, work sotborns are moovly confin d to pardoning, fishn,
Icod preparction anc houso, ¢oplu,, €047 wo e’ w0 ol
conoc 8 ~re spocicl ocerpronsl tashs, Food appears cuentiful anc
TooT. 1o oooparont oo ol contoabene amon, the inhaebitants,
Ticir pctrsonal hygiene 13 4o00d, The wear fow clothes ond brthe
ol oWim Carly an the rover,. Coowonn 1neoctions ~o.orted other
than male. 12 1nelur o tubesculosrs, {ilar.og9ns, onchocorelssis
nd anocblosro, Porosrbo worme - hoolorormsy rouvncworas and orpo
Jorme = h vo 21co be.n roposued,

The Nuer tribe arc hordsmen, ra.sin catele ane goats, Thonr
drc s 1o ey mallk ond Riood, hoch os drown frech he oantro-
vonous bopping of one of Lhe neek veans of the larc. -~ cnamals,

he to.acal cwelling i a mue-walloed, circular hub covercc
o tnabchoo roor, Smollc s oprn-sidod onighuilein,s arc viilized
for Coytaime chelters, Thooc, togebrr o wrih cic moin hat, form

<

the famail~ cowond, vhich 15 wsuclly caclos o o7 o Shetchoed
Lopee mold voroont by steves, fhe o) n o zabio oo e o the comopounc
is a mumoure of wnd ond loccl Yol no w3t whaich hoircens
alnost 50 the conmsistonel” of corcrcue, Thl comoouads arce kopt
cloan ond ordesdy . Thf e ore onl o Jov mropecnmoype building o
locatod 2n Gorbolde bowm and lso .U the mericon massion siation
0% Mecado, cvout tharty kLﬂPLJ 5 cora 1aver fron Gombella,

~

o’

Quvoide Gortelle, rood comcabiors -xc poor, Tl road
load-np b Addzs iboba is azmprsseble Lfor ahovt hiif Tne distanceo
Zarn. vhe web seoson and ondy oniol pacoahle curann vn degs
goason, Somn trails ~re neoolicbls oy specindl purpose wohiceloo,

but only durain:, the cuy soceon nonths, In vix wel scedon, bl
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river 18 tne only Taocvic.l meoas of Touens 0vLoTion,

Tao Glhaooron car Lencs mawge @ sorn-""o wd, rouwad D fron
Adexs obo, Toas s e oal, pr.coircol link waer vho oubzide

world,

Clim~ue

The Gemocllo coumtry i1s indlueanccd by Toe Sudan UTpe clameie
which cxvends casborly iruoe Btn opin, ne~riy oo far as Burce-Gore-
Iekempt, TU 1o also the Comunont clumete 1n whe territory wesh
of Gondar an¢ in most of dribro.,

There arc two gener~l secoons, wry and wet, In the wev
season, precipibation falls wainly s li ht to heavy” showers from
Apr1l through October. laximum rainfall occurs an July and August,
The yearly total rances from 1,000 to 1,h00 wmm, The seasonzal
cistribution by month 1s shown in [lsble I,

TA LW X

Seasonal istribution or Ieinfall - In Millimelors
Gambelis, Iiidbibor Provinte ;

23 Ycar Mean

F M A M 3 3 & S5 0 K D

—_— — —

lca

6 s 37 86 15L 171 2h1 236 192 99 Lk “13

Temperatires are _encrally “rery nlgh daring the dry season
months, reaching to occaszon2l maamum of 4E° G, (113 TF.).
Minimun vouwperavures dre loteot 1n une wes season, occaSiontlly
dropping te woout 15° ¢, (60° F.),

Relavive humicity ronges betwcen o minaumum of 15% b0 o maXimum
of 60F during the peck of the dry season, TiSing H0 & MINIMUM-AAXLIIR
range of 60 to 95% dur:n. tue et season months,

The rainfall, tempcroture ond bumidity records collected by
the project from Jemuary through v wow, 1999 are given an
Appendix 1,

Entomology

Syvstenstic observaotion of mosgurto prevalence was farst
started in Jonu ry 1955, mth vhe estoblashment of twenty-eight
collecting stations from wineh as:ircbor cavches are mede wicckly.
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The sirtions conoisy of muhrve alle, wwelve of wnich arce locitcd
il Gembells ond sixtoon in ob. omrouvnding, rural orca.
Collections arc Jumibco bto Lre b7 wanutos por stetion once weewly,

On the b st o sbation eoteher Loreuh nu ust 1959, 1t 1s
conclumgo Lhot haoohel 33 funcsbuu ant. .Anouh. l LOMPLOC ATt Lhe

10 vertbors mq:.nlv 1involved in melorio

CrANEMLsS10,. nno_Phclw niliy

e hA e ek ek o

and ., pharocneic  h ve beeon cccasionally taken in cuation catvcheo,
bub o date mever in numbors sufizcient Lo inalezbe that these
speelss nloy a significont rele 1a transtmission. Aaopueles rufipes,

wnovheles coustani and L, 7wretoriinsis

have 0lgo been collcecbed,

The av.r o wonthly index of .awopheles Funccbus anc A, gombiac

iz showm 1n Table IT,

Averaze Monbnly Tndex of inophelcs

Funcstus ond ... Gamblrac

Correloted with The Honbth 1ty Meon Maximuam Te,mperknturc s clative Humadaty

A e A b . i .

anu Tobal MCST;h]Jf

e mfall

In the Gambolin . rﬂ'x, Iflubabor Provines

RS A s b e o o

SR SN U

e

Vector Index

ke e e— e

Monthly Monthlyr

Mean Mean Monthly
Date Mo A, Corpined TkBx, R.H, Rainfall
1959 Gambiic  Funcstus Index Totp P, 8:00 hrs. Yam
Jonuasry 1, 26. 27, 95,7 70. Trace
Pobruery 1.0 25, 26.5  97.7 61l Trace
March 1. 10, 11, 1042 713 23.0
oral .75 1.k 2.1 105.9 68.8 19,5
My 1.6 1.7 3.3 96.6 87.2 165.
Junc 6. 3.8 3,8 88.6 8l 195,
July 3. 6. 9. 87.9 £8.6 168,
ugust B.9 13,6 20.5 86.9 90.8 282,

Inoc,f boocd on colloction an rurcl ovres

It 18 cvident from cxominat won of
anopneles funcstus  is the proedominent

cutziae Goambe1lla Tovn,

tie drzo in Table IE thab
veebor wmosquito Jrom

Jrme ry bhrou h Apral. T the commenc nenl of the wet scogon
mn Moy, the .nophceles pambicc mneex shows a nobticeo e ineresbho.,
Comverscly, thor 15 2 nmoviceable decline in the 1. funestus

mdoX, TucBe 11,0055 evidoatly roflect ehanges 1n Uhe broedan,
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habitoos induced ov th. rains ond roruloin, ficodins ow low land.
Dureny wae ory oason menvhs, marshos oand swampes odjo.nun,, Thc

Bora Javer a oo Vv orly exbonsaiwve breocin, ploces fevourcd by
anophyies Duncsvus butb wa ch orc nnc conduvcive o _nophcles Zjumbiec,
Bk The advent of rel ng, brocding pleces favourcbk 1o nophcles
gombiloe oroe croabed and Lhe adultd wopal. cron 18 wncrerscd as o

0 Toault.

The veclor index for Gambolla Town 18 given 1n Table ITT.
Bocausc of e conbrol campeinn (DDT residval spray) carricd oub
an latc .pril, 1959 in Gambelle Town, thid 1nocx 18 keopb
scparstely from the generol andex shown in Table IT.

T.BIE ITL

At

Averase Monbhly Tndex  of unopmle{s Tunestus and .o, Gambiac
In Gombclla Town, Tl lubahor Province

Jaan, Feb, Mar, .pril My June July Aug.

A, gambiac 2 2,6 RS A2 At 0.8 0.8 1,6

L. funestus 15 10.4 3 .08 06 0.1 0,15 .38

Combined 17 13, L., 0.5 0.k06 0.9 0.97 2.
Tnoox

Hovc: Gombells Town DT rds:durl spray cycle was carricd oub
from .pril 27 - My 2, 1959, Mosquabo colleeblon stations,
upon which the obove C-te 18 besed, woere 1oib unsproyole

Other Mosaquito Qbservobliong

Resting Hapiow

Both .anophcler gumoloe and A, funesbus  ubtilize natave dwellings
cy-baime resting ploocs, They ore readily found resbim, on tic
inverior surfrces of the mud-plosvered walls and the undersice
o' the thabehod roofs, Or the bosis of prelimincry coscrvotions,
1t sppotrs thrt odulbs ore resbing in orof tor mausbors in poorcr
constructed ,wte in which thore cic many openings in bhe tells,
odmitting light and nar. The smugly=built dwellings cpparontly
hmve feter mosg 1boes on the averago,.

Biting ..cuavaty

Qutdoor biting by both .nc heles funcstus and L, gambidc has
been obsarved. The resules of ovoning cabeh.s made in ok DDT
resicwel sproyec arca of Gambell~ Town, Scptember 1959, arc
tobulnbed an T-ole IV,
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T.BIE IV
Faght Batong Coliccizon

Erﬂlp__l}: _“"I"OET_:_J cptc,mbc,r 1059

Qutaoor Siuliy, Todoor Bating,

_1_’{‘30_-—190_0__ Tours 1700-1900 dourse
Speeils Sop oLt 1 ______»pbembor

7 §£}3_@_£§Total 7 8 1132 1 15 Total

Al pambrac 1 2 - - - = 3 e 2 e e -2
A. foncstus 2 3 = =~ = = § - 6 ~ - - - b
ne cotptani ~ 1 - -~ - - 1 - = = e - - -
..cBes 215 12 13 27 21 89 -2 32 -~ 2
Culex 312 3.7 - - 25 ~ 6 - -~ 12 9

Susec sbnbiiaty Tost

The tesling of .nopheles gambiac and L. funcstus lor succoptibil~
1ty of imscetuicidcs yiclded resvlis vhaich indieate o low resistanco
level to DDT ond dieldrin, Tes’:-s Word run in bobh doru Ty i
Lagust 1959 with the followin;, resalts:

Februory Ao st

ID S0 DT ID 50 DT

4. oorbiae 064 L, orubiac

Ao funcstus 058 .. Funcstue 0.72
ID 50 Dacldrin ID. 50 Dicldrain

A, sabize 042 ., gambine

—-e Tuncotus 05 ., Tfurcstus ,082

Mpscuito Rearing

The cezring of wild=cought wnoplcles r-mbine has hceen
succesciully accompliched dirough - oviral _encrebions in the
project inscetary, o {anesius bas nov boon ro.red 1o d-te
desporbe many o vbompts .

Inlcctuvaty

Tranintoom of Ancpuelos g mbite ore .. frnoovus Tfor oocyst
and Spoerozoltes 1s wcing corricc on 73 time permits, Out of a
volal of 625 disscctions o. ongorged .. g.mbioe ond .. Funostus,
only onc ., Tuneotas wag found sositave for sporozoites in March 1959,
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Preerpriein Towt

- Tt - e i

Iznb ~reacrene. o
precinitin west.,

bt veoobors 15 Beany, dolormined by
Leocvlos so noy woalebhk 08 Feu,

Mol oraoueiry

Tre resulis of onloor f3lm oo-mamet ons of the locnl
ponulations, toycther rmoh sple n oxomin tions, andicote That
Gambells 18 hypercademic ror weloma,. Availaole dauve on
perosibe rotes, btogother with wmfomaoion on the Plosmodin
cistribuiion, 1s given in Trole V,

LA ¥

Comparative Summcry of Prresilc Findings

In Gombells Tovm ond Dnvirons

Tk o DI AP

s

2 3k _ 5
No. , DNo. _____ Plosmodia Dastribubion
Blood  Pooitive Porasibe - Tn—
Drte Foroam,. Siides Rate _F v M Mixed 1rderbified
Feb.25
1957 100 52 52% 5% 2% 8%  10% i
Dec, b
1958 55 a1 56% 1009 O 0 0 o
Jan,23-
Fohe 6
1959 369 W7 S0% 91% Ly % 2% 0
M-, 18-
Apral 18
1959 322 110 g BO%  ALE LS % 0
Apr 22~
Moy 18
1959 151 2h 16% Shg 25% 74 1% o)
July
1959 209 b9 23% 83% 10 0 2% 0
hugust
1959 157 ué 2% 7% 15% % % 0

3 N - -
Footnotc: Bleod cxomin trongs wore mide from » cress seculon of tho

gonercl populrtion on Lhe Jollowing dates: Fesruwiry 25 19573 Docembor
b 19583 and Jemwry 23 - Febrwry 6 1959. .11 subscquent findings
rcepresent me laria parnsibe preveleonce pa outpovients of the Gambells
elipic, 4o ore requirce to submit Lo o blood film cxominoTion,
rogeruless of the couse of wdmission,
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In cxamrnin the dato uncsr colwm U, a shorp decline in the
parasice rove 15 cleorly evident from a high of 565 in December
1958 to a low point of 16% in Ib; 1909, after which a noticeable
rise oceurs in the wet scason ronths of July ond ausust.  The
veclor indny gaven in Toble IX1 Tfollove & sumiler patitorn, wioh
V.o low polat heing re~ched "roul onc mosth ecrlier in April, This
Subd would andicabe that the level of malaria transmission drops
to a minimum in Aprald, which 1s roflected about one month later
in the low poaint of the parasite rate,

Malariz by ..o Uroup

In Table VI, the results of 166l blood examinations have been
tabulabed wo show the distribubion of molaris cases in the dafferent
280 LYOUPS.

TLBIE VI

Moloria Coses by wge Group
Based « on ¥t the Results of 81X Surve

— o - a ma-

Made During the Period December 19‘;’8 ~ furust 1959

R R e R Ay Sy

Gambella Arca, I]luoabor Province

PRI R S TP S

-» o
Age Group @&ajﬂg;&.ﬁ}s’k PQJ.:-.Q}VC ?iO:jD oo
o-1 8l 30 35.7
2+ 100 58 58,
5-9 237 121 51.
10-1h 209 76 26.8
15-19 6L 37 21,9
20 & Qver _§_7_Q‘ __?_]___é __'_2-1__1;{_3_ .
Totals 1664 538 32.3

4n wnteresting szdeli ht to the malarie blood examincotions
in Ganbella is The oceasional discov-ry of microfilaria. Tous
far, Oncheeecrca volvelus and .ucucicri. bancrofti have becn
identifiec,

Residual Spraying Operations

As mentioned ecrlicr, © housce spray operation lumited to the
coniines of Gambella town was carried out in latc upril to procvect
the .non~amrune populetion compraisin, govermment worlers, merchants,
transients and their Tamily membors,
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Whlooanier Lootar o ToesT el SPECY CPos LlOn COVETAR, ol
(..acio Tl o 00 Wl pro] Co a0 lommed Jor Hi Jooswry=itss
o v ool 9N L Llr son Duille <o provioan, ot Jco_raphic—
L J2COMSISSTACe GG T O S TINC L6 L. 1ot L. Shet suel on
Gy e bron 1o 20t Joesble ool coera e,

(6 R

~nooanedyers of Vw rena®al sprot onirotions 1a Jevbolla 1s
cuven 1n Trde VIT,

SO LS VIT

cummery of _ osidval Spray Opere siond
u_.mb\ }lw Lown

Lo Nurber of wvilloges 1 No. Stlructwres 917
2, Inlv oacants protecied 1389  Lv.,ouri.co _Lrw/ﬁ tructurc 53 m2
3, .4 lovoes T  Sp.agmen L
4. lirnaowrs 357  Men Hoars (3praymen onl-) 20k
5. Troasoceswotion- Molor

Vehrielos 2  Ho, K. "r-velled 150

7ort Lo bungine conuumed -~ 2 Iﬁn/‘lj_ T
S, Druwpnent vsco - Wudoon X=P.rt Conmross.on L

7. Ins.chbierde: DDT - 759 wetue bles cuentiby usod: 139 kalosj Sq.motors
covered ~ 4B.8205 Gms./sq.m, ~ ’s .15

CONG T OIS

Mot L furthe e ovidene 18 sgoumudoted, ic woulc be arcmature
ab us time for furm conelus o0 Lo by rowm with roopect to the
maloree problem o Comb 11a ou do 1clrtie to the slomman_ ond
imalementovion of 2 conerol © mprign, Tt 1o cxmecuod bomt by
Foosmary 1960, h.n o £v1l 7o v ol funcaenbal @ 4o wll hove
been grshered, thet the melarae pronlom vill be suflicienudr
unse votoow to veke un Jhe mebuor of concrol an: the amplications
or such work 1n tho Gombell: area.



