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Abst r act 

Out of 552 I ti ents inv es ti a t ed 410 (7 4.2~ ) h r bou r ed 

one o r mor e f; astro in t estinu l infec t i ous ge nts. Amon" th e s e 

61.2% had si n , l e inf ecti ons. Of th e s in f! l t. i nf ec ti ons , th e 

na r asi t es \.-Je r e dom in a nt i. e . E . . hi st o lytica a cc ount ed f o r 

53.8%, Ascaris lumbric o ide s f or 1 9 .1 %, T. trichiura f or 1 9% , 

G. lambli a f or 5 . 2% , s tronGyl o i des st e rc or a lis f o r 4% a nd 

hoo kworm f or 3 . 5%. Bacterial inf ecti ons c ons titut ed s md ll 

pro ro rtions i. e. ~~ella SD 3.5 % and ? a l mone ll a t~n~i 0.8 %. 

Estimation of int ensity of inf ecti on i nv o lvin g the intestinal 

helminths sh owed A. lumbric o ides a nd T. trichiura t o be li ght 

infecti ons, whil e hookwo r m inf ecti on s we r e hea vy. Among the 

multi r l e inf ecti ons 31.5 % we r e do ubl e , 6.6% tri ~ l e and 0.7% 

quadru p l e . Most fre qu e nt among th e do ubl e infecti o ns we re 

those with ~ . ~i.st o l y ti c.a a nd A. lumbric o i de s (30.2 %), 

T. triohiura an d ~. ' hist o lytic a (17.1 %) , ~. lumbric o ides and 

T. trichiura (14 . 7%) a nd ~ . h~t o lyti ca a nd S hi ~e ll ? s . 

(12.4 %). Simil a rly . 70.4 % of th e tri ~ l e inf ecti ons were 

combin a ti ons of E. ~st o lytic 0' A. lumbric o ides a nd T. trichiura. 

In all, multi p l e inf e ctions a r e more c ommon than sin p' l e 

inf ections. Out of the 285 0a ti e nts with diarrhea, 234 (82 . 1%) 

ha d ra r as itic an d/ or bacterial age nts d ia r nos ed. Amon these 

56 % had sin p. l e inf ecti ons whil e 34.6 % had do ubl e , 8.1 % had 

t r i r 1 e and 1. 3 % ha d 0 u a d ru 1 e i n f e c t i on s . In th e sin _ 1 e 

inf ecti ons E. ~ist o lyt !?~ accounted f or 61 . 8 % a nd G. l ambli a 

f o r 8.4 %. Simil a rl y , A. lumbric Gi de s constit ut ed 11. 5% , 

T. trichiura 5 . 3% a nd S. sterc or lis 4 . 6%. Likewis e 

Shi ge ll a was a ss oci a t ed with 6.9 ~ a nd Salmone ll a with 1.5% 
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of t he c a s es. Most c ommon c ombin a ti o ns of the do ub l e in f ect­

i o ns were E. ~ i s t o l y tic e and A. lumbr ic o id e s ( 30 . 9% ), 

E. h i s t o.1.Y. tip p an d S h tL. e 119_ (1 9 . 8 %) a nd E. his t 0 1 Y tic a a nd 

T. trichiura (16 %). Furth e r mor e , in 84 % of th e d i a rr hea l 

cas es with multi r l e i nf ec t ions, i . hist o lyt ica occurred in 

c ombinat i on with one o r more a e nts . A pe ner a l t e nd e ncy 

for th e r r oDorti o n of pa ti e nts with be l ow norma l l ev e ls 

of ha ema t ocrit and tot a l s e rum ~ ro tein ar~ oa red t o increase 

as the numb er of tY r es of inf ecti ous ag e nts in th e same 

individ ua l i ncrea se d . 



I ntrod uct i on 

GBs tr -int estin a l inf ec ti r ns cs ns t it ut e e n i m a r t nt 

~ ubl i c he3 1th r r bl m t o t he ma j orit y of th r wc r l d 's 

population . The y pri ma ril y a ffe c t chil dr e n, the a ged 

and the maln ourished . The g loba l prevalence and intensity 

of human gastrointestinal infections show considerable 

variations in distribution a nd seasonal occurrence, 

because of geo gra r hical and c l imatic factors and human 

activities . The mu gnitude of the ~ robl em is profound in 

areas of the world with reduced economic develo pment, where 

there also exist a gre a ter reservoir of entero natho gens and 

a larger susc e r- tible populat i on wit h nutritional deficiencies. 

Wherever there exists a high prev a lenc e of gas t rointestinal 

infection s , livi np. conditions are characteristically poor . 

Thus gastro i ntestinal infection s r e present a large and serious 

medical and public health problem in the develo p in ~ countries. 

particularly in the tro pical reg ion s ( WHO , 198 7a). The imr act 

of these infections on health conditions. particularly on 

children's growth and develo ~ment , as well as on the working 

ca pacity of adults and on the social costs of medi cal 

assistance create great set backs to social we l fare and 

r ro ~ ress in these areas. 

most 
The~important paras i tic and bacterial infections of 

the gastrointestinal s ystem include Entamo eba histol ytica 

Giardia lambl i a , Asca r is lumbricoid es, Tr i churis t richiura, 
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Strongyloides s~~~Tal ~~ and hoo kworms among th e narasites 

(WHO, 198 7a) and Sh ige lla and Salmone l la sp ec i es (WHO , 1980b) 

among th e · : a~teria. 

Human infections with §. . histolytica have aworld wide 

distribution (Martinez-Palomo, 1987) although the prevalence 

is highest in the tro pics and subtro pics. Humans are the 

main reservoir and source of infection, although some other 

primates can be infected (Du Pont , & Pickering 1980a) . The 

prevalence of human infection varies greatly, ranging from 

as low as 2% to as hi g h as . 60 % in many areas (WHO 1980a). 

Amoebiasis is a major health problem in certain Darts of 

Africa, Asia and Latin America, where inadequate sanitary 

conditions and the presence of hi ghly virulent strain~ wf 

~. histolytica may combine to sustain a hi gh incidence Jj F 

intestinal and he r atic irfections. In Ethiopia a wide 

distribution of ~. histolytica was re ported by several 

investi gators ( ~ ' orrey, 1966 ~ Lemma et al" 1 968 ; McConnel 

and Armstrong, 1976) , who recorded prevalence rates ranging 

from 3% to 55 %. 

On a global scale E. ~i~tolytica infections are 

the third commonest Qa rasitic cause of death [Martinez­

Palomo, 1987) . ~J alsh, (see, Martinez-ralomo. 1987) estimated 

that in 1981 prob abl y 480 million . eo r le g lobally , carried 

E. histolytica in their intestina l tracts, 34-50 million 

...J_ ·_' __ ~rl ;n\l.::lC:;\Ip. forms severe enou gh to disable them for 
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s eve ra l day s a nd 40 , 000 - 10' . 00 died hat ye a r as a 

c o ns eque nc e of t he inf e ct ion . I n co un t r ies where ameb i a s is 

is an i mportant healt h r oblem, th e majorjt y (a r. roxima t e l y 

90 %) of individuals with c o lonic E. histol vt i ca infection s 

are carriers . while the remainder hav e invasiv e intestinal 

a me b i a sis ( t~ H 0 .' 1 98 7 a) . 

Transmission of ~. histol~a is by the faec a loral 

route. Food or drink contam i na t ed wi t h faec es con tai nin g 

cysts of E, ~istolytica is a common source of infection 

(Beaver, et aL , 19 84 ). Food or drink may become contaminated 

with cysts of E. histol vtica due to a r o l l uted water su rp ly , 

unclean handling by infected individu a l s, dro r~ in g s of 

flies and use of human exc r ement as fe r ti l ize r in vege table 

gardens. 

Excystation of th e i nfest ed cyst occu rs i n the lower 

ileum and colon, Th e motile tro ohozoit e of E . h~~tolytica 

lives in the lumen of the l a r g e int est i ne , whe re it 

multi n lies and eventu a ll y diffe rentiat es i nto c ys t s wh ich 

are in the faeces and are res ponsible fo r transmission of 

infection . Two forms of am ebiasis are reco gnized: luminal 

amebiasis , whe re no clinical si gns and s ymptoms are 

apparent, and invas i ve amebiasis whe r e the tro nhozoites 

invade the intesti na l mucosa to roduc e dysentery or 

ameboma, and can s pread in the blood to g iv e ex tra -

intestinal lesions s uch as liver a bs c e s s (Ma r tin e z- Palomo , 
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198 7). Invasive amebias i s fr e uently causes an exudative 

ty r e of d iar r he a , due t o infla . Ia ion and u l ce r a tion ( WH O, 

1980a ), t he r esult of wh i ch i s an out . our ingof se r um p r otein s. 

b l ood a nd mu c us int o t he l um e n of the bowe l . In vas iv e amebia si s 

is thus clinically charact eriz ed by a cu t e dyse nt e r y wi th 

blood y mucoi d stools , Col i c ky pa in a nd r ec ta l t en e smus. 

Althou g h all a ge s are susc e pti bl e , i nc l udin g in f ants and 

the elderl y , th e a ge grou ps wi th t he h ip, hest inc i dence of 

infection and clini cal sympto matol ogy are th e th i rd t hrou g h 

the fifth decades (ou r ont & r ic ke rin g 198 0 ) , 

Giardiasi s is on e of the mo s t c ommonl y diagnosed 

intestinal protozoan infec ti on s. Al t hou g h the percentage 

of as ymQtomatic infections is hi g h . gia rdiasis is a frequent 

cause of diarrh ea . 

The causative ag e nt , G iar~~~ l~mEI~a, has a ~/orldwide 

distri~ution (ou r ont and Pic ker i ng 1980b ). Globally, prevalence 

rates range from l ess than 1% to mor e t han 50 %, de pending 

on t he g eogra phic a l locat i on an d the r revailin g mode of 

transmissi o n (WHO, 19 87a) . It ha s been estimated that 

about 200 million inf ect i on s occur r er year in Africa . 

Asia and Latin Ame r i ca ( WHO 198 7a) . I n Ethio ia , prevalence 

rates rang i ne fro m 3 ~ to 23% hav e bee n re r orted (McConnell 

and Armstron g 1976 ) . Th e i nfect i on is, ty pically, more 

pr eval e nt in ch i ldre n than in a dul ts an d more fr equently 

a f fects chil dr en of la r e f am ili es . 
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Tra nsmis s ion of G. lamb lia i s bv viable cyst s , that 

a r e swall owed together wi t h c ontamin a ted food and wate r 

( WHO , 19 87a). However , in some circ umstan c e s it ismore 

likely that intimate co ntact of an infected individual 

with an uninfected individual is the usual mechan ism 

(Beaver et al., 1984). Giardia lam blia cysts survive 

for two months in water and are resistant to routine 

chlorination. After in£estion , excys tation takes p lace 

in the upper small intestine and tro phozoites are 

released . In the infected person , the tro nhozoites 

re peatedly multirly and line the small intestinal 

mucosa . Trophozoites do not invade the tissue~ but 

feed on mucus secretions . The intimate contact of 

the sucking disc with enterocytes can damage the 

microvilli and fuzzy coat an d reduc e the activity of 

the brush border enzymes ( UHO , 1980a) . The most severe 

pathological conditions in patients with eiardiasis is 

malabsorption, which results from direct toxic effects 

of the parasite on the small intestine e nhanced bacteria : 

colonization and general protein-energy and folate 

deficiency (WHO, 1981). Disaccharidase deficiency and 

defects of vitamin 812 have also bee n descri bed in 

patiants with giardiasis (Du Pont a nd Pickering, 1980 b) . 

In develo pin r parts of th e wor ld , malnutrition contributE 

to the patho ge nesis of g iardia s is , and im r rovement of th£ 

nutritional status usuall v corrects th e associated 

pathogenesi s . 



Gast r ointestin a l he l minths co stitut e one of t he 

mo st common and im ort nt a rasitic a ,ents of ankind 

and ere r e s Donsible f or much of the morbidity and 

some mortality. Not on l y are they common and widesp read 

in populations throu ghout t he wo rl d , bu t, they are 

frequ e ntl y chronic and occur throughout the life-time 

of an individual (Wak eli n , 1 5~ ~ ) . 

Helminth infections of th e human gastrointestinal 

tract are anually r es pons i bl e for 70 , 000 to 100,000 deaths 

throu g hout the wo rld (Walsh a nd Wa rren, 1979). Of th e se, 

the int es tinal nematodes , As ca ri s lumbricoides . hookworms --- . . -

Trichuri s t richiura are the most common. Est imat es of 

the g lobal r revalenc e of intestinal soil t r ansmitted 

nematode infecti ons are 1000 million c a s e s for Ao lumbricoides, 
- - --

900 million for hoo kworm s and 500 mi l lion for T o trichiura 

(WHO , 1987a ). 

Nutritional impairmen t is often associated wi th 

chronic int estinal helminthiasis that cause pr ote in-

energy malnutrition , iron -defic iency anaemia and vitamin 

A deficiency. The direc t host food consumption by the 

parasite is not likely to be of si gnific an ce nu tritionally. 

However, if th e host i s feeding on an i nadequ ate di e t , any loss 

of food to the rarasi t e must contribute t o malnutri t ion 

(Crompton . 1986) . 
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Th e occurrence of mult i I e inf ect i on in he sa e 

individual wi t h different int estinal nemato des is common 

and indivi~ al s who are pr edis osed to heavy inf ection 

with one s Decies of intes t inal nematode are also mo r e 

likely, on average , to harbour heavy bu rde ns of other 

species present in a community (Haswell- El kins , e t al .• 

1987). This partly is due to th e gas trointestinal 

helminths ex p l o' ~~O ~ of th e feedin g behaviour of their 

hosts. 

8 scaris lumbricoide~ occurs throughout the world 

with the hi ghest prevalence in the develo p ing parts. 

As the most nrevalent human parasite in the world it 

is believed to infect 1000 million .eo r le g lobally, of 

which about 155 million cases are in Africa (Cromoton 

and Tulley . 1987). In Ethiopia, Sioum e t al " (1981) 

re ported a revalence rates ran Eing from 12.1 % to 65.1% 

in children in Addis Ababa, while Lemma et al. (1968) 

recorded a revalence rates of 52.7 % and 23 . 3% at Addis 

Ababa and Oebreze i t , res Dectivel y , Shibru and Teklema riam 

(1986) re ported infection rat es of 43 . 7% in the different 

administrative re gio ns . 

~. l~~bric£~?~~ is t ran smitted by i n est ion of 

infective egg s from cont am i nated food or water (Co ok , 

1986) . An adult female r esidin E in the ~u t of th e 

infected oe rson nroduces , on ave r age . about 24 0 000 
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e gs oe r day ( WHO , 198 1 ) , wh i ch c ounte r ala nces he 

heavy loss es in vi ab i li t y an d inf ec tivit y of hes e 

eg f s i n t he e nvironment . Th e egg s de ve l o n i n t he 

soil wit hin 2 -3 weeks unde r optima l t empe rature , oxyge n 

and moisture condition s. Eg r s in cl ay o r heav y l oam soil , 

are protected against desiccation an d fre ezin g and f r om 

heat and the direct ra ys of t he su n ; remain i nfect ive fo r 

several months or possibl y a f ew years (Beav er et a l ., 

198 4 ), The lev e l of t ran smi s sion of A. lumbricoides 

from the soil to man de pe nds more on so cio-economic 

factors than on phy s ical ones. Th e ma i n fac to rs 

seem to be hi gh density of the human opula t ion, 

illiteracy and Door sanitati on ( IIHO, 1981). narticularly 

when peo ple defecate indescrjminat e l y around human 

settlements " 

The host/ parasite r e lationshi D in asc ariasi s is 

characterized by a hi gh de gree of tolerance , unless the 

infection i s heavy or th e intake of nu t ri e nts by the 

host i r .' ~lad8qu2~;2 . The r atho ee nic effec ts are mainly 

due to i~ne reactions of the host , mechanical effects 

of the adult worms and th e effects of a du l t wo rms on 

the host ' s nutriti on. 

Ascariasis is associ ated wi t h si ni f icant nutr i tion , 

im r- airme nt , wh i ch is more or less ~ ro p orti o n a l to the 

worm burden . Infections wi th l ess t ha n 50 00 e. gs r e r 
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r am (e [J gJ 0';= faec es is known to be Ii , ht , w . e i ct i o ns 

wi t h over 50 , 000 e r e[J r es en hea vy infections ( ~HO , 1 98 7 a) , 

The pr esen c e of th e adult sta es of A. lumbri co i des in 

t he huma n small intestine is associated wit h impai r ed 

nitrogen ba la nc e . ac ce lera t ed mou t h to caecum t r ans it 

time , lactose maldi gestion and r educed abso r ption of 

vitam in A (Crom pton , 198 6 ; IHO , 198 7a). 

Trichuris trichuira is a n i nt e s tina l nematode a nd 

belongs to the g rou ~ of soil-transmitted helminths 

! . ~ richiura is c res e nt t hr oug hou t the wo rld , but i s 

more abundant i n the humid tro ics . I n s ome tro r ical 

co untries the pr evalenc e r ate is over 90%. in oth ers 

it i s frequen tly be t wee n 3 0~ an d 60% ( ~ HO, 1981) , It 

is found almost in every communit ~ · in Ethio pia (McConnell 

& .~ rms t ron f , 197 6 ) ; Sioum et a L , 1981 ; Tesfamichael .. 198 3). 

T. trichiura has a simpl e l i f e-c ycl e, wi th the egg 

servi ng as the infective sta g e~ Th e adult wo rms s urvive 

firmly attached to the epithelial lining of the large 

intestine , with the caecum bei ng the most affected re g ion. 

Each femal e worm is estimated to pr oduce from a bout 2000 

to 1400 0 efgs [J er da y ( \/H O, 198 7a ) and these leav e the 

ho s t in the stools and contaminat e the human envi ronment. 

Under suitabl e conditions, inf ec tive larva e dev e lo i nside 

the eg gs in ab out 3 V' e ks and s om ma y r e tain their viability 
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for mont hs . T . trichiura mos t fr e quen I v i nf ec 

between 5 an d 15 years of a ~ e (C ook , 198 ) . 

eo r l e 

The morbidity associ ated wi t h t ric hu r i sis is du e 

to the worm ' s mode of at tachmen t t o th e wall of t he 

large intestine . Each wo rm has a thin ant e rior nart 

with which it burrows int o the intest i nal wall, where 

it feeds on the i ntestinal tissues. This feedin g 

activit y of the adult wo r ms is known to cause fa ec al 

blood los s from the host at th e rate of about O. 005m l 

per worm ne r day (Crompton, 1986 ). 

::> athology due to Trichuri.§ is a function of the 

intensity and chronicit y of infection. With heavy 

infections blood y diarrh ea with hypochromic anaemia, 

hYnoalbuminaemia, anorexia, abdominal discomfort and 

weight loss are re Dorted (Cromr ton, 1986). Diarrhea 

is assumed to be due to im~ aired water r eabsorotion 

in the colon . resultin r, from the lesi ons caus ed by 

parasite attachment. Chronic impairment of the host's 

nutrition status is suggested when diarrhea, hv roalbuminaemia 

and iron deficienc y are obse rv ed in association with the 

presence of the pa rasit e ( ~ HO , 1987a). 

Trichuriasis is freou entl y found 0 occur concurrentl y 

with Ascaris and hoo kwo rm (B uck e t al. , 1978b). The 

association of dyse nte r y with trichuri asis doe s not of 

itself show that trichuriasis d irec t ly causes the colitis . 

Associated amebiasis and bac teri a l dy sente r ma y be 



imro rt ant t oo ( Gilma et ale 1983) . 

The adul t st a F, e s of t he bl ood suc ki n nematodes, 

Ancylostoma duodenale a nd Ne c a t or ~mericanus, are f ound 

attached to t he muco sa of t he s mal l in t e stine of peo Dle 

livin G in the tro pical and s u ht ro ~ ical c oun t ri e s . Both 

s pecies are found in Ethio r i a ( Armstro ng and Tadesse , 

1975). Sh ib ru and Le y kun (1985) studi ed the distri bution 

of hookworm in various re g ions of Eth io pia. Both s ec ies 

were found in localiti es wit h s and y cl a y loam, or s and y 

loam soils , but only Necat~T was fo und on more sa nd y 

soils. I nfection rate s t e nded t o decreas e wi th dec r ea sed 

altitude , 

The life - cycle of hoo k worm is direct and beg ins 

with the eg gs bein g r e l e a sed bv th e female worms into 

the lumen of t he small int e stin e and pas s ed out si de 

in the faeces . One female A. duoden a l e oroduce s a bout 

3000 eg gs ; and one female N. americanu s abo ut 900 0 e ggs , 

per day (WHO . 1981) , Th e em br yo within the e ggs develo p 

ra r idly under optimal moisture, warmth and ox ygen. Ski n 

penetrat i ng third-sta g e larvae are formed within 5-10 

days after the derosition of the egg s ( ~HO , 198 7a). 

Infection occurs when larvae enter t he bod y through 

the skin ; most commonl y throu gh th e f ee t. 

The patho gen icity of hookworms i s clos e l y r elated 

to their mode of feedin g (WHO , 19 87a) . Th ey attach 
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th emse lv e s to the villi , whic h are suc ed in t o t e worm's 

bu cc al cavity , caus i ng mi cro sc or ic b l ood a d se ru m 

pr otein loss but not si g ni ficant e nt e ro cyt e damage 

(Co o k, 1986 ) Thus the cli nical p i c ture i n advanced 

disease is domi nat ed by iron- deficiency microc yti c 

anaemia and hy poalbuminaemia ( HO, 198 1) , Rate of blood 

loss for N. am e ricanus and A. duodena l e i s o ~ the o rd e r 

of 0.03 to O. OSml and 0 . 16 t o 0 .3 4 ml pe r worm re r day 

respectively ( WHO . 1981). Cl ea rly. the de pree of anaemia 

is de pendent on di e tary iro n content , bo dy iron r ese rves and 

intensity and duration of infection ( Cook , 1986). Ho okworm 

infection must, therefore , be considered an impo rtant 

factor in th e aet iolo gy of tro pical i r on de ficienc y 

anaemia and thi s has i mplica tions f or youn g children. 

pre g nant wome n and the health ~nd product i vit y of ad ult s 

whose livelihood and contr i buti on to the e c onomy de pe nd on 

hard work. 

?trongyloide~ s~ercoralis is a soil - tran smitted 

intestinal nematode causi ng infectio n in t he human 

duodenum and jejun um. Man is the ma in ho s t of S . s tercoralis , 

but the parasite ha s also been re no r ted from do gs and 

a pe s (WHO, 198 0a ) . S. stercoralis is wid e l y distri buted 

in the tro p ic s and subtrop i cs in area s of r oar sanitation . 

In Ethio p ia it i s commonl y found in th e same geogra , hic 

area s as ho okworm . . ste r co ra li s infectjon s we re repo rt ed 
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fr om 41 out of 50 st ud y co mu nit ies i n t e c e n al I a s a 

an d n r e va l e nc e ranged from 3% t o 44 % (McCo nne ll and 

Armstrong, 197 6 ) . 

Inf ectio n occurs whe n t hi rd - s ta e l arvae , which 

have develo ped in the soil contam i nat e d by human faece s, 

penetrate t he skin. Partheno genetic ad ult f emales 

develo p and live in th e e pith e lium of t he j e j unal 

mucosa , The females release e ggs from which larva e 

emerge while still in the s mall intestine. Larvae 

reach the extern a l environme nt and devel op into 

infective third - sta ge larva e . Somet ime s t he larvae 

become infect i ve before the v are pa sse d out , l e ad ing 

to autoinfection (Beaver et al . , 19 84 ) . 

Disease s ympto ms du e to S. s~~~alis include 

diarrhea alternatin g with cons t i pa ti on , weig ht loss , 

anorexia and vomiting (Onile et al , . 1985) . Ma labsorption 

and associated lesions in the mucosa of th e small intestine 

may also occur (WHO, 1987a). 

The endemicity of S chistoso~a m~nso ni in Ethiopia 

is now well established. All adm i nistra tive reg ions 

exce pt a al e , have one or more e ndem ic foc i of S . m~n s oni 

(Teklemariam , 1982) J the four northern re g ions of 

Eritrea , - ' .. , ~ "' . c.> ' " :..~ . ' d \·'e llo b'e i ng the most affect e d 

(Lo et al • • 1988 ), with preval e nce r a t es of 10 % and hi g her . 
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Th e transmiss ion of ~ . M~ ~o~i d pe nd on e 

sanitary disposale of fa eces , t e avail abi it of the 

ap propriate intermedi ate hosts and the exposu r e of man 

to the infective stag e . The adult wo r ms l i ve i n he 

veins of t he small intestine and l ay egf s . Th e extruded 

ova and t he effects of the youn g and adult worms are 

responsible for the patholo r ica1 chan ges associat ed 

with schistosomiasis. 

Gastrointestinal helminthic in f ectio ns also include 

cestodes Taenia saginata , Taenia solium, Di ohv lobot hr i um 
.. _ --- -- - - --. - - - ~ 

Jatu~ , acquired by ingesting ra w or unc oo ked meat or fish 

and Hymenole pis nana, transmit te d by in ges tin g eggs 

eliminated in the faec es of the inf ected person. 

Amon g the bact e rial gastroint estinal pa tho gens are 

members of the genus Shi gella. Thi s genus i s composed 

of gram-neg a t i ve, non-motile bacteria that belo ng to 

the famil v Enterobacteriac eae and the trib e Escherichiae . - -

The genus is subdivided into f our subgenera or su bgrou p, 

~. dysenteriae , §. flexneri, ~ . boydii and S. sonnei, 

according to their biochemical r eactions (Edwards and 

Ewing, 1972) Shigellae are aerobic : or f acultatively 

anaerobic , and their optimal temperature f or gro wth is 

37 0 C. With th e exception of certain biotypes of f l exne : 

6 , visible ga s is not formed from f ermen ta bl e car ohyd rat e 
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Acco rdin g to Edwa r ds and Ewin g (1972) . mem e r s of he e n s 

Shi gell a do not r r oduce hydroge n su l f i de in t r ' r l e su ga r 

iron (TS I ) agar nor in medi a t ha t ~ o s s oss a simi l a r l evel 

of s ensitiv i t y . Th ey do no t gr owSrs i m on ' s citra t e a ga r , 

do not hydrolyze urea and do not de c a r boxylat e ly s in e . They 

fail to produce acid fro m sa lic in , adonit o l or inocitol . 

Only S , sonnei, and cultures of S . b£ydii 13, are kno wn 

to possess an ornithine decarboxylase svs tem. St r ain s of 

S. s~i f e rment lactose upon extend ed i ncu bati on , but 

other s pecies do not utiliz e this su bstrat e in conventional 

media . 

According to WHO (1987 b ) dysentery and diarrhe a 

caused by Shigella have a g lo bal d i stri butio n and are 

major public health problems,. with high morbidi t y and 

substantial mortality in most develo pin g countries . 

Shigellosis has been re ported fro m hot and humid 

tropics to th e arctic climates (Ra~ama . 1984) 

In Ethiopia a number of studies on the genus 

?hig~!!a have be en made . The common sero grou ps were 

identified (Afeworki and Yet nebersh, 1980 · Mesele and 

Alebachew, 1982). These studies found S. flexner i to 

be the mos t fre Duentl y isolated s eci es . ~ . ~~nter ~ae 

is second in frequenc y of i s olation , f ollowed by S . ~ oydii 

and S . sonnai. Se ro gr ou p di s tribution in urban and 
- - --

rural areas is com r ara ble fo r S . fl e xne ri , S . dysen teriae 
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and S . . s~i, wh ile S . boydii i s mo r e com 0 i n urba 

centers ( Af ewor ki and Evasu. 1984 ) . The pr edo in a nc e 

of S . f lex~r i i n develo i ng c ou nt ries · s well nown 

( WH O, 198Gb Rahama,1 984) , Likew is e , t he r om i e c e 

of S. flex~ ~ r i in Ethio ia has been c onf i r med (Afewor i 

and Yetnebersh , 1980 ~ Mesele and Ale bache w, 1982 · Afeworki 

and Eyasu, 1984 ) and this ind icat e s t hat S. flexn e r i 1 S 

the predominant aetiolo g ical agent of Shi ellosis in 

Addis Ababa and in rural a reas . 

Infection is by the faecal-oral ro ute and the most 

common mode of s pread i s by pe r son - to- person transmission , 

owing to th e low infection dose, 10 100 or ani s ms ( ~ J H O, 

1980b). Endemic Sh igello sis is close l y associated with 

poverty , overcrowdin g , poor sanitat i on , water sou rces 

inadequate i n 1uantity and quality , and malnutrit ion. 

The incidenc e of infection will. t herefore , vary with 

the level of sanitat i o n . 

l ' i th th e advent of ec onomic pros oe ri t J . and the 

consequent improvement of water s unp li es and sanitation, 

Shigellosis ha s ceased to be a t hr eat in indus trialized 

countries . However, even in the s e countries, occas ional 

outbreaks still occur, most ly cause d by ~ . sonnei. 

Shigellosis caused by S . flexner~ is often encounte red 

in less-develo ped countrie s with unclean water sup r lies 

and poor sanitation (Rahama, 1984 ) . 
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r r o ba bl y the most i m orta n nro pe r a 

s pe c ies that determines t hei r v i r ul enc e i s hei r a b' l i y 

to ~ e n e trate e pi the l i al ce l l s (Dupont e a l . , 1Q 72) T i s 

proces s leads to epi th e li a l cell death , ucosal i nflam a i on 

and epitheli a l ulceration and haemorrha p, e ( WH O. 1987 ). 

Enterotoxin is now believed t o be a second fact or in 

virulence (WH O, 1980b). causing s ecre torv diarrhea without 

histological dama ge and mar ke d inflammatory ce ll mi ra tion 

in the lamina pro pria , eoit helia l cell de a th , mic roul cer 

formation and exudation of leucocytes int o the bowel lumen . 

The clinical manifestat i on s of Sh ~ ge llosi s ge ne rally 

include fre Quent pas s age of st ools containing blood and 

mucu s , fever, abdominal pa in and tenesmus (WHO 198 7b) . 

The illness usual ly s tart s w it ~ wat e r y dia rrhea followed 

after 24- 48 hours, by t he a ppearance of blood and mucus 

in the stools. Lo s s of p l asma prot e i n t hr ough the gut, 

leading to hy poprot e ina emia ; i s a common fea ture of acute 

shigellosis (Rahama , 1984 ) , Association of ma lnutrition 

and shigellosis is frequently se e n in deve lo pi ng countries. 

The genus Salmonella is com~osed of mot ile ; gram­

negative bacteria thet be lon g to the family Ent e robacteriaceae 

and tribe Salmonellae . S~l~lla e grow r ead i l y on ordinary 

media ; s i nce they a r e not fa s tid i ou s, but do not ferment 

lactose, sucro se or sa l icin . Lys ine, arg in ine and ornithin e 

are decarb oxy lat ed . The y f or m ac ' d, and usual l y ga s , from 

glucose, maltose and mannitol (Edwards and Ew i ng , 1972 ). 
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In gene r al , s a l mone lla e can be d i f fe r entia ed ro m 0 he 

~nte ro ba cteriaceae by virt ue of thei r indole ne at'vi y , 

inabil i t y to ferm ent lactos e a nd urea and ro duc ion of 

H2S in tri p le sugar iron agar or Kli ~ l er ' s i r on aga r 

All salmonellae produce an al ka li ne slant and acid butt . 

,~almone~} .~ species other than .§... t yphi n r oduce gas in 

tri p le sugar iron agar and are much more l ikel y t o produc e 

The three s peci es reco gnized in the wenus a l monel la 

are S , choleraesius, S. ty ohi and S. enteritidis (Edwards '- ,- .- ' - -

and Ewing, 1972) , About 2000 serot ype s a r e know n (WHO : 

1980b), These serotyp es can infect a wid e ran ge of 

warm-and cold- blooded animals _ The pr ima r y r ese rvoir 

for salmonellae are the int es tin a l tracts of mon y 

animal s; including birds, farm animal s and r eptiles 

(Volk ; 1978) Humans become inf ected through the 

ingestion of contaminated water or food. lat e r be comes 

polluted by the introduction of faece s f rom any animal 

excreting Salmonellae. Infection via foo d usu a l ly 

results either from ingestion of contaminat ed meat or 

via hands which act as intermediates in the transfer 

of salmonellae from an infected sourc e. Because hu ma ns 

can become asymptomatic carriers of salmonel l ae, infected 

food handlers are res nonsible for the sn read of th ese 

organisms , 
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The genera l ty es of i nf ec t i ons whi c h a y be 

ca us ed by ~ al mon e lla e u ual l y a r e r ou ed i n 0 t hr ee 

cat egories: ent e ric f ever , s e tica e i a nd s r o -

e nt erit is . Ga s troenterit is i s the mo t common t ype 

of Salmonella infection. S almon e ll~ gast r oent e r i t i s 

is a common problem in all area s of the wor l d , r eg a r d l ess 

of economic develo pment. It ha been an eve n greate r 

problem in develo ped countr i e s , where, ma s s -pr oduc t io n 

and distribution of food oroduct s ha s occ urre d . Amo ng 

the non-ty r hi S~l~nella s pec i es S . concord and ?_ t yphi mur ium 

have been reported in Eth i opia (Af ewo rk i , 1985 ) . Gas t r o­

e nteriti s ma y be caus ed by an y one of th e thousand s er otypes 

of S.C!.lf1}q ne.1 .la (Vol k, 1978 ) and it is chara cterized by t he 

fact that organisms remain loc a l i z ed in t he ut . On a ve r a ge, 

s ymptoms occur 10 t o 28 hours aft e r ' np, estin _ contami na ted 

food and headache , abdominal nain , nausea , vomi t ing a nd 

diarrhea may continue for t wo or fo ur da s (Volk , 1978 ). 

In general, gastrointestinal i nf ect i ons a re of t e n 

associated with ooverty, illiteracy , poor sanita t ion 

and hi gh risks of ex posure to env j r onment al hazard s . 

These factors are also essen t i al dete r mi na nts in t he 

e pidemiolo gy of a variet'l of inf ec tion s , Hith Qu i te 

different aetiologi es. , uch con d i t i ons a r e conduciv e 

for the occurrenc e of mul ti ple infect i on s i n eo I e . 

In man y re gi ons of th e wo rl d , i ndi viduals are found 
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The general ty es of inf ec ti ons wh i c h a y be 

caused by ~almonellae u ual ly a r e rou ed in 0 t hr ee 

cat egories: enteric f eve r , se tica emia and st r o ­

enteriti s . Gastroenteritis is the mo t common ty pe 

of Salmonella infection. Salmonell~ gas troe nt e rit is 

is a common problem in all area s of the world, r ega rdless 

of economic development. It ha s been an even greate r 

problem in develo ped countries, where, mass -production 

and distribution of food oroducts ha s occurred . Amo ng 

the non-ty r hi S~l~nella s pecies S . concord and S ty phimurium 

have been reported in Ethio pia (Afe wo rki, 1985 ) . Gastro­

enteritis ma y be caused by an y one of th e thou sand s erotypes 

of S?l~qnella (Vol k , 1978) and it is characterized by t he 

fact that organisms remain local i z ed in th e gut . On avera ge, 

s ymptoms occur 10 t o 28 hours after i ngestin g contaminated 

food and headache, abdominal nain , nausea, vomiting and 

diarrhea may continue for t wo or four da ys (Volk, 1978 ). 

In general, gastrointestinal in fect i ons are often 

associated with ooverty, illiteracy , poor sanitation 

and high risks of ex posure to environment a l hazards . 

These factors are also essen t ial dete rminant s in th e 

e pidemiology of a variet \, of infection s , v,ith Quite 

different aetiologies. , uch con d i t ions are conducive 

for the occurrence of multi p le infections i n peop l e . 

In man y re gions of th e world , individual s a r e found 
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t o harbour d i f fe ren t s pec i es 0 elmi h na r asi s 

c on co m i ta n t l ' ! • T his is e sec ' ally t ru e 0 the i t est ina 1 

ne mat od es , As car i s , Tr i c hu ris , hoo wo r ms nd En e ob i us 

( Ha swe 11 El ki ns e t a l. , 198 7) . Asca r ' s ho okw r 

i nfections an d trich uri as i s co mmonl y occ r as mu t' ple 

sp ecies infections i n the "Thi r d ('.'o r ld " (Buc k et al .. 

1978b : Coo k. 1986). For e xam I e , a bout 8 5% of th e 

populat i on of two Somali co mmuniti e s we r e f oun d to harbou r 

so~l-tran smitted intesti nal nemat o des a nd / or rotozoa 

(Iladi et al ., 1987), an d of t he se 74% had mi xed in f e ct i on s ; 

the most common com bination be in g Tr ic hur i s tri c h iu r a 

and hookworm . 

The occurre nce of mult i p l e i nfec tions in t he same 

individual is not re s trict ed onl y to i nte s t i nal helmin t hs . 

Several workers re ported the occurre nc e of concomi t a nt 

intestinal protozoal infec tie ns wi t h nematodes an d/ or 

enteropathogenic bacteri a . Gi a rdia lambl i a, E. hist olyti ~ a 

T. trichiura . hoo kworm and stron gy lo ide s a r e pr o to zo a n and 

helminth oarasites most common ly found i n ass oc i atio n 

with Ascaris lumbricoides inf ec tions i n Afric a n peop l e 

(Crompton and Tulley, 1987). Concurrent infec t io ns 

with T. trichiura and £. h i s tol yt ic a , an d coin fec t io n 

with Shi gella and Sal mo ne lla , a pp e a r t o si gn i fica nt l y 

increa s e in patien ts wi t h heavy I . t ri ch i ura infec t i on 

(G i lman et al . • 1 ~ 7 6 ). Up to fo ur pa t hoge ns (inclu d ing 



- 21 -

i nt es tinal pro t ozo a . ne fTla odes and e te 0 a hopenic 

bacteria) we re isolated from d i a r he 1 p ti e s i 

Ba ng lades h (Mo ye nudin et al. , 1987 ). 

Evidence indicat" ng int e r action s be ween e 

effects of the pathogenic a gent s als ex i st . So e of 

the interaction between the inf ectiou s a , en t s are 

found to lessen t he effects of pa rt icula r inf ec ti ous 

age n t s; \--/ hi 1 e 0 the r s ten d t o e n han c e its pat hog e n i cit y . 

In ascariasi s and malaria- e ndemic areas child r en 

heavily infected wit h A. lumbric o id es we re found t o 

be fre e from malaria , whereas chil dren t r ea te d f o r 

ascariasis develo ped attac ks of ma lari a (Murray et al , 

1978). Coexistence of amoebic infect io n a nd Shige ll os i s 

freouentl v occurs in the tro pic s (WHO, 198 1) and in 

some pati e nts , conditions aggravate each other t o 

produce a mixed colitis characteri zed by co n ious d iarrhea, 

high fever and rronounced deh ydration. A di rect r o le 

for Salmonella in a gg ravatin g th e pathogenesis of 

glomerulonephritis in pa t ients with noncomitant Salmonel la 

and Schistosoma mansoni infect i ons ha s been desc r ibed 

(Lambert i cci e t al., 19 88 ). 

Evidence for interactions bet ween the in f ecti ous 

agent s in multi r le infection s also exi s t from ex erimental 

studies in animal models. La boratory ~n imal 5 udies have 

revealed complex interaction s between a r asites and a ls o 
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betwe en parasi t i c proto zoa an d a ct e r ' a , In gene r a l, 

in f ec tion s wi th man y a r as't es is a c compa ni ed b l! a 

De r i od of immunode pressio n durin g which s u e r i mpo£ ed 

in f ection s a re favored (Co x, 198 7) . On th e oth er han d , 

organisms that activat e macro pha ges may pr otect t he 

ho s t against subse ~ uent i nfe cti on wi th ot he r a gents . 

For example , Try panosoma mu s culi i nf ect ion s a r e enhanced 

in mice concomitantly infe ct ed wit h Tr ichin e l l a s p i r ali s, 

as measured by reduced ex pl us ion OT adu lt wo rms from the 

gu t a nd increa s ed larval ~orm burd e ns i n t he mu scl es 

( 6e ll et al., 198 4). T. mus culi inf ec t ion s are also 

considerably enhanced in mice wi th con cu r rent i nfections 

of the malaria parasite . ? l asmo dium yoell i . I t has also 

been shown that immunode pres s ion durin g r . y oe ll i infections 

coincides with peak paras i taemi a a nd l a sts fo r abou t 

10 days (Co x , 1975) . Conc omitant i nfec ti ons in mi c e with 

,,£ . be.r~\ii and ? almonell~ .. ~ yrhimurium ha ve bee n f oun d 

more fatal than either infection alon e (Kaye e t al ., 

19 65) and i t ap peared that t he decreas ed su r viva l time 

was related to the enhancement OT mal aria by t he bact e r ia l 

infecti on. 

Multiple infection as a wides r ea d and frequent 

p henomenon al s o a pp ears t o oc cu r in Et hi opia . Sh i bru 

et al., (1982) found up to fi ve i ntest ina l he l inth 

parasites per in dividual in age r oups b low 20 yea r s . 



Simila r l y , Kl oos e t a l . , (1 8 0 ) r ef10 r ed 1 . pIe i . ee 0 5 

mo st l y wi th t wo and th r e e , bu occass i o a l l i h 

para s i t es , co ncurre ntl y occu r ri g i n he s a l 

in fa r m labour p o ~ ~ at ion s of th e Awas h Va l le ti 

sc hemes. In fec ti ons with ho okworm a nd Sch i s t oso a 

~ansoni, Ascaris lumbricoid es an d Tr i ch ur i s r iehiura 

were the most common c ombina tio ns . Surv ey of i nt es t ina l 

helminthiasis in Zway, Centra l Et hi opia , i nd i cated doub l e 

and t r i p l e infections and mos t of t hes e mult i o l e i fe c t i o s 

con s isted of A, lumbricoides and T. t r ichiu r a (Tesfamichae l , 

1 9 B3 ) . 

One a pparent manif estat i on of gas troi ntest i nal 

i nf ection s i s diarrh ea. Becaus e of i ts geogr a r hic 

ub i quity and ~ ~ti p licit y of ae tiolog i es , d ia rrhe a ha s 

bee n rec og nized a s on e of t he ma j or caus es of mo rbid it y 

a nd mortality in the developin g co untr i e s . Dia rrhea 

c an be caus ed by a nu~b 8 r of bact eri a l , v iral and/o r 

parasitic path oge ns ( Se n e t al. ; 19B3 ) , Amon g t he 

bact e ri a l and vira l a ge nts Shi ge lla , Sa l monel l a , Esc he ri c h i~ 

~~l, Campylobacter )ejuR~~ a nd ~~i ru s a r e th e most 

import a nt (WHO , 19B 7b). 

Pa r a sit e -re l a ted d ia rrh ea s of pub l i c hea l th i m or t a nc e 

a r e primaril y ameobiasis . g i a rdi asi s tr ichu r i a s is , 

Stron gy loidia si s . balantid i asis , sch i s t osomi as i s nd 

c api llari a s is . Amon g t hes e amebi asi s , g i r d i s i s , 
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trich uria s i s a nd s trongy l oidi s i s in ee i ons ~ ~ 

a globa l dist ri butio n , in whic h d' a r hea i s a c o on 

symptom (WHO , 1980a ) . I n addit io n , I hough i 5 

not a c hara ct eristic sympt om , J i a rr hea may occu in 

severe hookworm diseas e , a s c ri asi5 

intestinal nema todes an d c es tod es . 

d 5 0 e 0 he 

h 

Th e re is not ad eo uat e informati on on t he e tiol ogy 

of diarrh eal inf ections in Ethi opia , e s reci a lly in th e 

a dult population , In a ho sp it a l -bas ed s t ud y Me s e l e 

and Al e bachew (1 981) isolated Sa lmon e l l a t y ,hi fro 

f e w stool s pecime ns. Simil arl y Afewo r ki (1 98 5 ) , in 

his study to d e t e rmin e th e pr e va l e nt 

in Ethiopia. found ~, ' t12hl th e r edominant s ~eci e s 

and among th e non-ty phi salmon el l a e, S . concord a nd 

S. ty p himurium pr e domin a t ed . 

Th e fr e qu e ncy of isol a ti on of ? hig e lla sn eci e s 

in 8ddi s Abab a was r eport ed by s eve r a l wor ke rs ( Af ewor ki 

a nd Ye tn e be rsh , 198 0 · Me s e l e and Al eb a ch ew, 1982 ) . 

Th e s e studi e s found S . fl exn e r i to be th e mos r eq uen t 

iso l a t e . ~. dys enteri ae wa s second in f r eou e nc y of 

isol a tion, follow ed by ~. boydii and ~ . onn e i . Mo esie 

(1983) isolated thirt y -five strains of Shi eo ll_ ( 9% ) 

a nd Salmon e lla (4 . 5%) from one thou s nd di rrh ea l 

s pe cime ns from adult out- nati e nt s i n Ad dis A ab 

hos p itals and clinics. Ba s ed on his , he conc l u ad 
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that .S hi ge l ~ an d Sa lmo~1}~ obvi ously l r E a on y 

De ti o l og ic a ge nts of d i nr rh e n he dul onu ... ion , S 

th e se o r ga ni s ms were not in volv e d i B6 ~ of e C 5]S . 

Amo ng th e s ever al s peci e s of i nt e s i 1 C 

only Ent ame ba histolytica . Giordi l amb l ia and .- _. --

c o li are incriminat ed as r ath oge ns causin dia rh ea . 

Th e first two s peci es are commonly f ound i n Et i or i a 

and the third only rare ly encount e r ed (McC onnel l a nd 

Arms t ro n g, 1 976) . 

r o o zoa, 

In Ethio pia . a wid e distributi on of . hist oly tic ~ 

i s r eco rd e d , In one r e[lo rt. it Jas e nc ount e r ed i n 55% 

of the Saysay peo pl e in th e Blu e Nil e Go r e in ve l l ega 

(Torrey , 1966 ) , In a sruv e y of 50 c ommuniti es in fiv e 

administrative r egio ns in th e central pl a t eau, th e 

r arasit s was found in 94 % of the c ommuniti e s (McC o nnel l 

an d Armstro ng. 1976), wh e r eas it wa s f oun d in onlv 

0.5% among 468 Addis Abab a schoo l chi l dr e n and amo ng 

2.2 % of 90 Debre Zeit Schoo l child r e n (L emma e t a l ., 

1968). 

15 0 Th e ag ent of g iardi as i s . £. l amb li a . is 

widespread in Ethi op i a . a lthough with va r y in g 1 ve ls 

of p r eva l e nc e. In a surv ey of 50 rura l commu ni i es 

o n th e c e ntra l r- l at eau , g i a rdi asis w s e nc oun t e r ed 

in 98 % of th e c ommuniti e s invest i g t ed, wi th r e v l e nc e 
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r a t e s r ang i ng from 3% to 23 ~ ( cConn e l1 

19 7 6 ). In Addis Abab out of 4 8 c oo l a c chi d • 

8 . 9 % we r e f ound ha rb ourin g th o 

1968 ), 

r si t e (L e c t 

Inf ectious agents in which di rrh e i s ja r 

symptom a r e. th erefore . wid e l y distribut ed i Ethi o ia. 

Howeve r, wheth er inf ecti ous di a rrh 8 in th e adu lt a ru l i c 

is pred omin antly o ~ pa r asitic. b ct eria l or 0 j oi nt 

origih, is no t well est abl ished. 

Alth ough a f ew re~o rt s ar 8 va il bl . es eci a ll y on 

intestinal he lminths, multi ~ l e inf ect i ons by ga s r o ­

intestinal infecti ous agents has not bee n de It in 

an y de tail in Ethi op i a . 

In additi on t o their dis eas e ef f ect s on t he 

health of peon l e ; multi pl e inf ec ti ons c l so enh nc e 

diagnostic pr obl ems which a r e r es ro nsi bl e ~ o r gr oss 

e rrors of r er.o rtin g , l ea vin g many of th e in ~ e cti o us 

agents unrec ogn ized an d l umr ed t oge t her with o th e r 

ill~definad conditi ons. Thi s may a l s o en t ail r r obl ems 

of prescribing t oxic dru gs that do nnt s rve us ul 

DUrpO SGs. 

The ~ urpo s 8 of this study, th er ef or is: 

1. to define th e tY r es of cambin tions of inf ectious 

agents tha t may be concurrentl r e s e nt i he ad ul 
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rK ; :- J t i D n in A d d is A b:J b a . 

2. to e lucida t e the ef fec ts of s o "' of he i e c i o 

of inf ecti ous ag e nt s on th e hea lt h of the neo~ 8 

3. t o de termin e the exte nt of i nv olvemen of nA r as i i c 

a nd bact erial agents in inf ecti ous di r hea in he 

adult popul a tion of Addis Ab a b . 

Th e study was restrict ed t o th e m s t f r equ e n ly 

implic a ted parasitic end bacteri a l agen ts. Acc or din g 

to Mogesie (1 983) : no Yersinia en t eric oli tica was f ound 

in one th ousand stool s~ecimens from adult di a rrh ea l 

patients in Addis Ababa. With this inf or mati on in mind . 

no at t empt was made to de tect Yersini a ent e r ocoliti ca 

inf ecti o ns in the present study . Vira l age nt 2nd 

Crypto spo ridium s p . infection could not be cons id e r ed 

in the st~ y becaus e of technical difficulti es. 
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ods 

1. Co ll ecti o n of Spec imens 

st oo l dnd bl oo d s necimens we r s coll ec ad i stLri l 

contain e rs from adult pa ti ents (ag 15 d bo ve ) , 8 or -

in g f o r medical help t o th e Arada nd T kl e i mano h a l h 

c e nters in Addis Abab a . Th e st udy was condu c ed b t lee n 

August , 1988 a nd Ar ril, 1989, The se hea lt h ce nt e rs r e n e r 

fr e e medical servic e t o pa ti e nt s wi t h l ow or no inco e 

2. ~ a rasit o logical Examinati on 

Bo th th e direct thin-smear and Ka t o thic k-smea r 

t e chniqu e s we r e us od t o det ect i nt esti na l p r si tic 

inf ecti o ns , 

Dire ct thin- s mea r - Direct s a lin e - i odin e smea r s we r e 

us ed t o de t ect int estin a l ~ ro t o z o al i nf ecti ons. I n 

t his . 0 ne d ro p 0 f s a l i n e (0. 8 5 %) r~ a C 1 ) n d Cl u e 0 u s 

i odin e s :J luti on (1 % [l r :'1 US s oluti on of KI s t ur a t e d 

with i odin e cry s tals) wer e pl a ced s epa r a t e ly in he 

same slide . With an a pplic at or , ar r oximut e l 2m 

ueo us i odi ne faeces each was placed in t he sa li ne a nd 

dro ps, a nd stirred until compl et e l y sus e nd od n 

l' s The r r e r a ­cov e r ed with 22 x 22 mm g l ass cove r s 1 • 

. 11 examin ed un de r t he hi g h i ons we r e then microsc oplc a Y 

power mag nificati on (10 x 40) , 
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Ka t o tti i c k-s n: ,,:_a r - The ka t o t hi c k- s a r tech i ue 

(Ma rtin and Be aver, 1 968) W s us ed f or t hedi e nos s 

of int estinal he lminth inf ections. The r ocedu r 

bri efly invo lved transfer of a bout 50mg f eces t o 

a microsc ope slide from nonf i brous s r ec i mens . For 

fi brous snecimens, faeces were pl aced on a c l e n 

sheet of pa ner a nd a square of st a inl es s -s ee l 

bo lting cloth placed over it. A sampl e of sc r ee ned 

f ae ces was r emov ed with a n apnlicat or s t ic k by r es i ng 

the cl oth i nt o the faeces and scraQ i ng th e n l ie t o r 

a cross the surfac e of th e cl oth 

Fae c a l s amr l es thus r re par ed we r e cove r ed wi t h a 

cello r hane coverslip previously soaked i n g l yce r i ne -

ma l achite gr e en solution. Th e pre pa r ati on wa s i nve rt ed 

a nd ~ re ss ed a ga ins t s oft pane r on a t a bl e t oo . The 

pr eparati on was then all owe d t o stand f ac e ur f or bo ut 

1 hour at r oom t emre rature . Th e entire fil m w s x min ed 

und e r low nower and helminth e gg s qu a nt i fi ed . 

3. Bacteriologica l Examinati on 

~ o llecti o n of specimens 

t d b . "C nd Bl a i r u 

stoo 1 s pec imens were co 11 ec e y us 1 n.) ry 

semis o lid transport medium. Thi s medi um was inocu 

s r- ecimens coll ected on a swab and t he sw b v s 1 

the tube , The mediu m is kn own t o ho l d t e c t r i 1 

ed wi 

i 



)o~ul ti on i n t he s reci n a r e a l e s 

s t a t e , nd to r event over r owt of 

or ga n i sm- (Edwa rd s an d Ew i ng , 1e72) . 

Cul ture Me d ia 

Ma cCon ke y a nd ~ hi E e ll a - S I monell 

5 t i 

Y ~t i cul . 

S ) g 

(Oxo i d , Basin gst oke , Ha nt s, En l and ) es a nd 

Ka uffma nn e nrichment br ot h (Oxo i d , Ba in st oke , H n 5 

En g l a nd ) we r e used f or rima r y i so l ti on . Simil a rl y , 

c c -

Nu tri e nt br oth, Kli g l er's iron ( KI ) a r sl nts , Lysin e 

i r on (LI) a ga r sl a nt s, Ure g r s l ants , Sim on' 

c i t r a t e a rr a r sl ants , s emi so li d moli t it y edi u , nnit o l 

broth a nd g luc os e broth (Ox oi d , B s in gst oke , Hunts , 

Eng l a nd ) we r e us ed f or bi och emica l t ests . 

Bact e ri a l Isol ati on 

Th e s t oo l s necime ns Br e brou ht t o th e 1 bor or y 

9nd p l a t ed on t wo r ri ma ry medi a . c Conkey nd Sh Oge l l -

Sa lmone lla ag ar r l a t es wer e in ocul at ed with e sw b 

a nd s trea ke d us i ng a st eril e 1 0 0, . Th e swab w s t he 

di pped a nd l eft in Ka uTfma n enri chmEn brot h . Al l 

in ocul a t ed r lat es a nd th e e nr ichment r oth we r e incu b t e d 

a t 37 0 C f o r 24 hours . The M cConk oy nd ga r l t es 

wer e examin ed f or non-l ctos f e rm nt i g co oni e s. By 

us i ng a s tra i ght wire, a sing l e co l ony Wus ic e d a u 

and in ocul a t ed i nt o abou t ml of nu ri en b 0 h . 
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Nut r i ent broth cultures we r e incubate d at 37 ° c f o r 

ab out two hou rs, until gr owth was asc ert a i ed by 

turbi di ty. Kauffmann e nrichm ent brot h cul tures we r e 

strea ked on th e same ty ne of agar r l a t es us ed f or 

prima ry isolation, and incubat ed at 37 0 C f or 24 hours . 

Bio ch emical Reacti ons of Bact eri a l Is o l at es 

By usin g a sterile straight wire , the brot h cultu r s 

were inoculated in the followin g mann er : -

- K liKl e~ 's iron ag ar slant, t o de termin e th e f e rment a t­

ion of g lucose or lact os e and the ;. r oduc t io n of h d r oge n 

sulfid e Th e butt wa s st abbed and th e s lant s t r e ked . 

- lysine iron ag a r sl a nt, t o de t ect oxid ative deamin a ti on 

of lysine on th e sl a nt and decarbosyl at i on of ly s in e 

in th e butt. In this nr oces s, th e butt was st abbed 

an d the sl an t streaked . 

- Urea aga r sla~t, to determin e hyd r oly s i s of urea. 

- Simmon's citrate agar sl a nt , to ch eck t he utiliz ti on 

of citra t e as a s ole sourc e of carbon. 

- ~emis o li d motility, medi um t o de t e r min e mo tility 

_ Mannit o l broth, t o determi ne ferment ati on of m nnit o l . 

_ Gluc os e broth with inv ert ed Durh am t ube , t de t ect 

f e rme nt ati on and gas r r od ucti on fr m gluc ose . 

biochemical test culture tub es wer e incuba t ed 

All 
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37 0 C f or 24 ho urs. 

To ch e c k th 8 r urit y of br ot h in ccul , d he 

r e I ab ilit y of biochemic a l t es ts , eac h br oth in ocu l um 

wa s subcultured on Mac Conke y ch eck- rl a tes nd i c ub a t ed 

a t 37° C f or 24 hours. 

Sero gr o up in g - The slide agg lutina t ion t es t was us ed , 

with " Oifc o~ po lyvalent and gr oun antis er a f or s er o -

gr oup in g and confirmation of biochemic lly id en tifi ed 

Salmo n e l~~ s p . or §higella s p . , r esrective l y. 

Haemat ocrit and Total Serum Prot e in De t er minat i ons - At 

th e same time the sto o l samol es wer e coll ect ed , 5m l of 

ve nous b l oo d was obt a ined fr om each ra ti ent by us e of 

sterile syringe and th e bl ood us ed f or t ot a l se ru m pr ot e in 

oua ntification a nd ha emat ocrit de t e rmin ati on. 

Hae mat ocrit det erminati ons wer e made by dr ~ i n g 

blood sam~ l e s into he parinized ca pill a ry tub es (75mm , 

75~l, Hirschmann, La borge rat e , Germa ny) s ea l ed wi th 

o l a sticine , foll owed by centrifuga ti on of th e acked 

r ed c e ll vo lume by haema tocrit r eade r (Hawks l ey , En I nd ) . 

Cent rifu gation was r erformed f or 5 minut es in 

haemat ocrit c entrifu ge (Hawksl ey . En ~ l nd ) . 

mi c r o -

d t 'n ed by the Bi u B Tot a l s e rum r r ot e in was e e rm l 

983) Bri efl y , 5 1 0 venous 
method (K a r l a n & Sz abo 1 , 

from th e na tl' en ts w s tr ns f e rr d i n a 
blo od obt a in e d " 
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ontic a ll y c l ear r, l a ss v i a l .nd inc ubato o 

a bout tw o hour s t o ext r 2c t t he s eru The se r s 

Jdrawn o ut wit h !l a s t eu r f) i [l s ts nd th e i i ul a g co 

cent ri f uged a t 1000 r "'m f or t en mi nut es , us 

An g l e He ad c ent rifu ge (G a ll enkamn , Enp l nd) o ex r a e 

as muc h s e rum as r os sibl e . Th e se r um w s sto r e t 

20
0

C unt i l a ss a yed, or th e as s ay was conduc ed im e i t e l y 

to de t e rmin e the t otal s e r um pr ot e i n . In the s s y, 

2.5 ml of bi ur e t r eage nt (3. 0g CuS 04 . 5H
2

0) diss o lv ed 

in 50 0 ml fr eshly distil l ed wat e r t c which 9 . 0g Na 

ta r t r a t e , 4H 20 , 5.0g KI a nd 10 0m l of 6M NoOH was 

added , a nd d ilut ed t o 1L) was ~ i pe t ed i nt o Test s e r i e s 

of tu bes a nd a 2 . 5 ml biuret bl a nk ( 9 . 0 g KN t r tr t e. 

4H 20 a nd 5 .0g KI d iss olve d in 800 ml wate r, t o which 

100ml 6 M Nao H wa s ad ded and diluted t o 1L) int o 1 nk 

s eri e s of tub es, each in tri r l i ca t e . SOpl of s nec imen 

(s e rum or !' r ot e in standa r d ) was pi r e t ed in t o one of 

ea c h seri e s and th o ro u ~ hl y mi x8d . Rea gent bl anks we r 

pr epared by p i ne tin g SO~l of distill ed wat e r int o 2 . 5ml 

of biure t r e a ?,e nt. .All t est a nd bl ank se ri es tub es !"Je r e 

i ncu ba t ed a t 370 C f or 10 minut e s . Abs or banc e w s r ead 

at 540 nm by usin g a Spectroni c 21 ec t r o'1 hot om e r 

(Baus ch a nd Lomb, US A) f oll owi ng ze r o i n wi th bi ur 

b l a nk a nd a bso rbanc e r eadi ng of the bl nk s e r i es . 

To obt a i n th e abs or banc e va l u s of th e t es t 5eri es , 

ab s orb a nc e values of both r ea gent bl anks (Arb) nd 
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s amr l e b l a n ks ( Asb) we re subtrac t ed from e c 6 0 

abso r ba nc e s obtained f or the t es t s ri es . Tha i s, 

Anet = A -t e st (A rb + Asb ) I r ot e i n conc e n I' i on 

g rams r:e r de ciliter was thus c lc ul a t ed s . / - A u e t 

s e 

Au net and Asnet absorbance of s ~ e cim e n and st nd I'd , 

r e s pe ctively C = conc entrati on of stand a r d gd l. 
I 

s tatistic a l Analysis 

x2 a nalysis was used t o t est the a s s oci ti on 

of d i a rrh e a with infection, and po s s ibl e di s ease 

i molicati ons in multi ple inf ec ti ons. Simil rl y 

Sre arman ' s rank corre l a ti on coeffic ient wa s us ed 

t o c om~ a re ~ atterns of double inf ec t ions in th e two 

sexes , 

i n 

C 
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Res ults -- - -
Ba s ed on th e a r as it ol o ", i ca l c e i o o , i e 1 

examin a ti ons of th e st oo l s r.l ecimens , y'1 es of a r fl S i ie 

or bact e ri a l a;:;e nts th a t a r e i mr l ic a t d n e us in c; g 5 r o -

int es tin a l d i s eases we r e de t ect ed , IOn 4 10 (74 2 n ) • -.; 0 he 

ra tients. Th e most common ga strointes t i n 1 inf cti ous 

a ge nts d i a gnosed, and the frequ e nc of th e ir i nf ecti on 

r a tes . i s sh own in Fi gure 2 . Amon th e 41 0 r sitiv8 cas es , 

25 1 ( 61.2%) ha d single in fe ct i ons . The ra r sit s invo lved 

as s in g l e inf ecti ons we r e nrimarily En t ameba hist olyti c 

( 53.8 %). Asc aris lumbric oid es (19 . 1 %), Tr ichu r i s tri ch i ur 

(10 %) ~i a r:q i ~ l.§mbP p (5.2 %) , .§trongy l o i des st e rcor li s 

( 4 %) a nd Hoo kworm ( 3 .5%). Among th e bact e r i a, Shi ge ll sr 

(3.5 %) a nd Sa lmone 1l0. tY Dhi (0. 8% ) wer e i de nt H i ed s 

s i ng l e infec t i ons . 

Es tima ti on of intensity of infecti on with th e 

gastro int estin a l helminths was bas ed n t he mou nt of 

egg l oad in the st oo l. Egg counts f or A.lumbri coi de s, 

T. trichiura and hookworms r anged fro m 8 0 t o 7280 , 40 

t o 880 a nd 160 t o 2240 r er gram of st oo l, r e s re ct i v ly . 

Th is sh owed th a t A. lumbricoi des a nd J. t ri ch i ur 

i nfe cti ons were li ght in a ll ositiv e cases, whi l e 

hookwor m infecti ons an r ea red t o be he vy . 

Amo ng th e pa thogenic Ent e ro b a ct e r ia~ , 

a nd Sa lmo ne ll a we re th e two gener a consi de r ed in he 
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st udy , as th ey mos t commonl y a r e i m~ lic a ad i n ce sinp 

d i a rrhea i n t he adu lt r O I ul a ti on . It v..' 5 de 

th a t infect i on r a t es with S hi g2 1~~ were 

c ompa r ed with ~_~-lmo~ e.!.1a r a t es of in f eti on b e 

com o n Among th e Shi g e ll~ s D., ~. flexn s ri was t e 

iso lat e f o ll owed by ~. dysent e ri a~ an th on b 

Howev e r. no S . sonnei infect i ons we r e en c unt er ed . 

~. ty r hi was the only speci es enc ount e r ed man . th 

Sa lmone lla is o lates . 

Among the 410 individual s f oun d ositiv e . 3 % 

we r e f oun d to harbour mor e than one inf ecti ou gen t . 

Mos t r r s val e nt we re doubl e infections consistin . of 

more th a n one parasit e and ba cte ri . Amon ~ th e ulti ~ l e 

infecti o ns 31 . 5% were doubl e , 6 . 6% tri p l e and 0 .7 % we r e 

quadrur l e infections (Ta bl e 1 and 2) . 

Most freq uent amon? th e doubl e inf ec t i ons a r e 

th os e with E. histolvtica an d A. lumbricoi des , E. bist olyti c -------<----- - -
an d I.. trichiura; A. lumbric oi de s and I. tric hiu r a ; n 

~. hist o l v t~ca and Shi ge lla sr . rep re s e nt in ~ 2 3 . 4 ~ of he 

t otal infections (Table 1). Similarl y , 7 0.4~ of t he t ri pl e 

infecti o ns c onsisted of a combin ati on f . histoly ic I 

A. lumbric oides and T. trichiura, which we r e th e three 

most fre quently encountered ~a ra sit e s (T 1 2), C s es 

of Schist os oma mansoni in combin ati on wit h . 

and hoo kworm we re a lso detect ed. No si nific n iff e r e nce 
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was s ee n in i nt e nsit y of infecti on be tween s i I e n 

mult i p l e infecti ons inv o lvin g t he i nt esti n 1 hel in h . 

Multi ply infect ed individuals had over a ll e 
, > cou s 

be l ow 7280 for Asc~Ei~ a nd 880 f or Tric hur is : both ep 

l oad s f a llin ~ within th e ran ge of li ght i nf ecti ons . 

Consistently: the Dercent age freq ue nc y of occurre nc e 

of ea ch infectious agent was f ound gr eat er in combin t i on 

with oth ers, r a ther th a n al one (Tabl e 7). 

Out of 285 ra tients with di a rrh ea , 234 ( ~ 2. 1 %) h d 

sing 18 or multi nl e infecti ons (Tab l e3). Amonp th e 

d i a rrh ea cas es 56 % of th e inf ecti ons wer e sin l e , 

34.6% do uble, 8.1 % tri pl e and 1 . 3% qua dru pl e . Fi gur e 

3 sh ows frequency of inf ecti on r a t es by 7 i nf ec t i ous 

age nts i n th e di a rrheal , r ati ents . In t he s in , l e 

inf ecti ons , E. ~ist o lytic a a ccount ed f or 6 1. 8 ~ a nd 

G. l am b li ~ f or 8.4 %. £. ~ist o lytic a nd 

i nf ecti o ns re pr esented 34.6 % an d 4.7 % of th e t ot a l 

d i a rrheal cas e s res pectively. About 21 ~ of t he s e 

d i a rrhea l patients were foun d ha rbourinG 3 he lm i nt h 

pa ra s it e s ; tha t is~ ~. lumbric o i d e~ (11 . 5'0 ), T. t ri ch i ur 

(5 3 ° ) d s t ll' S ( 4 6 ~ ) Shi c;e ll s . (6 . 9% ) • 1) I an. s 8 rc 0 r a _ . 0 • [:: 

a nd S ~ lmo n e lla ty phi (1.5 %) t ogeth er a ccoun t ed f or 

8.4 % of th e total di arrh ea l ca s es. The mos t c mon 

combin ati o n of the doubl e inf e cti ons we r e ~ . icCl 

a nd A. lumbricoi de s (30.9 %) nO E. h~i~s~~ __ __ und 
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Shi ge ll a s r . (1 G. 8% ). Furth ermor e , in about 84 % of e 

mult i p le inf ecti ons, ~. hist olytica occ ur s in co b ' na i o 

with one o r mor e of 6 ~a stro int e sti nal r r sit n 

.s~~. Likewis e , G. l ambli a was f o n t o occ ur i 

concomit a nt infections with one or mor e of t he r s i t s 

e ncount e red, in 15% of th ecas8S . Th e two i nt est i n 1 

r r ot ozoa n r a rasites were als o f oun d t o be t he most 

frequ ently imr licated r arasitic inf ecti ons i n th e 

dia rrh ea l ;"l ati e'nts. Among th e bact eri a , ~ hi 
-~--

appea r ed to be a n imrortant caus e of di a rrh ea i n t he 

adu lt po pulati on. 

Results of the study a lso r evea l ed th t in di rrhea l 

pat i e nts with concomitant ~. hist ol ytic a and s 

in fecti on s, th e patients wer e clinic a l l y ch r act e ri zed 

by hi ghe r f e ve r , s ever e r ec ta l t e nesmus , blo ody mu coi 

s t oo ls a nd urge nc y f or frequ e nt de f eca ti on . 

The X2 test showed di a rrh ea to be s i nifi c nt l y 

ass oc ia t e d with infecti on . This was s i ~ n ific nt t th e 

0.5% l eve l (Tabl e 4). Simil a rl y X2 t ests i ndic t ed 

notic ab l e a ssoci a tion of the perc ent af,8 occu rrence of 

di arrh ea with increasing number of inf ecti ous gents 

concurre ntly occurring in th e s ame: indivi du a l l si n 'f i c n 

a t 0 .5 % l evell, (Tabl e 6), Th efJ r o orti on of the inci d nce 

of d i a rrh ea a ls o consist ently i ncre sed wit h a n in c re s e 

in th e numb e r of inf ecti ous agents concomitant l y occu rri 
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T 1 1 • S · 1 and au l e I ec i ons 
i n Total I e 

No . ~ of % of ' RCV · TS •• " 1 " l ow 
Sin l e n ec ions infect ed t o a l l ess han PRVC TSP Sin 19 

inf c i on infection no 1 

1 . En ica 135 53 . 8 32 , 9 46 6 34 . 0 4 . 4 

2 . Gi l am_l i a 13 5 . 2 3.2 2 15 

3 . 1 ri coides 48 19 .1 11 . 7 10 2 20.3 .1 

Trichur i s trichiura 25 10. 0 6 . 1 1 16 . 0 . 0 

5 . trom~ :i l oi des stercoral is 10 4~. 0 2 . 4 4 40 .0 

6 . Hook worm s p. 9 3 . 5 2.24 9 100.0 

7 . ShiEella sp. 9 3 . 5 2.24 

B. Sa lrronella typhi 2 O. B 0.5 

Total - - --- --- 251 61. 2 



0 -
Ta:.J l 1 son 

Doubl e Inf c i ons No. ~ of ~ of RCV· L •• z l ow ~ 1 
inf cted doubl t o 1 1 ss 1 ss '-RCV TS;-

i nfect - °nfec t th n th ::m 
ion ion norma l no 1 

1 . E. hi s t olytica nd [. l arrt lia 0 6 . 2 1. 95 2 25 

E. histolytica and Shi;B:i. l a s p . 16 12 . 4 3 . 9 3 7 18 . 8 3 .8 

3 . E. histol ytica and A. lurrt rico ides 39 30. 2 9 . 5 11 1 28 . 2 2.6 

4 . E. histolytica and T. trichiura 22 17.1 5. 4 10 2 45.5 4. 5 

5. Eo histolytica and S. 3tercor alis 4 3.1 1. 0 1 1 25 25 , 

6. E. histolytica and S· t.~/phi 1 0.8 0.24 

7. E. histolytica a nd Schistosoma ffi':lnsoni 1 0. 8 OL24 

B G. larrblia and A. 1 IJrTb::--iccides 9 6.9 2.24 1 1 11 .0 11 . 0 

9 . G. lamblia and T. trichiura 4 3. oj 1.0 - ---
10. p" lurrbricoides ano T. trichiura 19 14.7 4.61 1 .- 05. 3 - . 

~ - .. -. . 

11 • A. lurrbricoi des a nd Hookworm 3 2 .3 0.7 3 2 100 66. 7 

12 , To trichiura and Hookrorm 2 1.6 0.5 1 50 

13. T. trichiura and S. s l:ercora lis 1 O.B 0.24 
1'2-9- '-- 31. 5 

* pac ked Red cell volume 

** Tot al 8erum pr otein 
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in th e same ind ivi dua l (36 %' 5 2 ~ 620 
, 0 , ..g , 7 O~ , 100% 

un i nfe ct ed , sin g l e , do uh1 e , tri pl e and 
quadru 18 i f c i o 

r es 'J 8ctive l y ) , Likewis e , compa rison f t h o e f r eQuenc y 0 

di a rrh ea l ca s es versus pr ot ozoal and h 1 . 
8 ml nth i c inf ct i c s 

a ls o sh owed the protozoa to be more frequ en tl y i nvol ve 

in causing d i a rrhea than the helminth pa rasit es, i n the 

adult popul a ti on. 

Compa ris ons of the levels of haemat ocrit and t ot 1 

serum iTo t e in, wh e n the infecti ous age nt s occur sin l y 

and in c omb in ati ons, showed a genera l tende ncy f or the 

r r opo rt ion of na ti ents with decreased ha ematocrit and 

t ot al s erum r r ot ei n va lu e s t o increase as th e numb er of 

inf ect i ous Bpe nts in th e same individu a l increa sed, 

exc eot fo r comb inations inv olving ~. lu mb ric o i d~~ and 

anyon e othe r r a r asi te . For exampl e , cut of th e 

._~. hj,s~ 9 1yt.i Q a infected indivi duals 34 % and 4.4 % had 

l ow haematocrit a nd total serum pr otein r es pective ly . 

Simi l a rly . from t he patients harbouring ~. lumbri co i es 

a lon e, 20. 8% sh owed l ow haematocrit and 4.2 had l ow t ot 1 

serum r r ot e in levels, while 28.2% an d 2.6 % of th e pati ents 

concurrent ly infected with E. hist ol ytic a a nd~. lu mb ri coi es 

h ~d haemat ocrit and t otal serum pr ot ein bel ow norma l l eve ls 

r ;i,jpect i ve l y . Pa ti e nts with Shi gellosis a l one h d no 

. Howeve r, out indic ati on of a na emi a or r r ot8in deficlency . 

of th e pat i e nts with mixed E.. histoly t ic a and-:Shi "e ll 



1 . E. 

3. E. 

;;. E. 

5. - . 
El. E. 

7. G. 

6. G. 

9. 
, 
•• ~ IS 

1 • Eo 

2. E, 
3 , E. 

T 

Ti e nfEc ' n 

2. T ' 
To 

In ec 

his . A. l..JTbrico i des nd T. 19 

his olyt' C , A. lurrbrico i des and S . mansoni 1 
-- -

histo l yt i c . G. l~lia and . ffi3nson i 1 

histc l ytica . Hookworm and S . mansoni 1 

hi st lytica. G. 1 Trblia a nd T. trichiura 1 
-

histolytica. A. lLrnbricoides a nd S . si.:arcc r a lis 1 
-

lamblia . A. lu,1bricoides a nd T. trichiura 1 

l arTbl i a . T. tri,..l,i.ura a nd S . stercoralis 1 - -- -
lurTbrico ides. T. trichiura a nd S . stercor a lis 1 

Total 27 

Quac' r'Jp l e Infection 

hi s t olytica, ~ .1GfT1 J,lic • A. lurnbrico i des & T. trichiura 1 
-

histolytica, .£... l c, rtJrico ides , .I. trichiura & _S o typhi 1 

histolytica , A.lumjricoides , T. trichiura & Hoo klMJrm 1 
- 3 

2 -

e~ 

., o f 
I ec -

i on 

70 . .6 12 1 63 . 2 5 .3 

3 . 7 0 . 2 

3 . 7 0.2 1 100 

3 .7 0.24 1 100 

3.7 0 . 24 

3. 7 0 . 24 

3 . 7 0.24 

3.7 0.24 1 100 

3.7 0.24 1 100 
6.6 

33.3 0.24 1 100 

33 .3 0 , 24 

33 . 3 0.24 1 100 
0. 72 
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T Ie 3 . 5in 

5i I e l nfec ons o 0 all CV · T • • ~ 1 
osi i ve di a l l ess l ess RCB 

c ses c f'es 
io 1 

1 . E. hj sto l ytica 81 61 .8 34 . 6 2 6 32 . 7 . -
2 . Giar dia arrtJlia 11 8 . 4 . 7 2 18 . 2 

3 . A. ll..lrbricc i des 15 11 . 5 6. 4 5 3 . 

4 T. t r i chi ura 7 5.3 3 . 0 2 28 . 6 

5 . 5 . stEI'Coralis 6 4 . 6 2 . 6 3 50 . 0 

6. Shige lla s r 9 6 . 9 3 . 8 

7. 5alronella t yphi 2 1.5 0 . 85 

Total 131 56 . 0 



T le 3 . con d • .. Si n I e nd Ie In ec ions i 1 i s 

0 I' Ie Inf c tions No of ~ of % f 11 ·1 

posi i ve dou 1 di r roea PRCV 
C S8S inf ct- cass 

ion 

1 E. his ol ytici::J and G. l arrb l i a 8 9 . 3 . 4 2 25 . 0 

2 E. hi s t olyt icf' and A. I lJlT"bri coi des 25 30. 9 10 . 7 7 1 28 , 0 4 . 0 

3 E. hi s t olytic a and T. trichiu r a 13 16 .0 5 . 6 6 1 4 .2 7 .7 

4 E. hi stol ytica and Shigella sp 16 19. 8 6 . 8 3 7 18 . 8 3 .8 

5 E. histolytic.: and S. t yr hi 1 1 .2 0 . 4 

6 E. hi s t olyticd and S. s t er cor a lis 4 4. 9 1. 7 1 25 

7 G. l arrb lia a rr:i A. l umbricoides 8 9 .9 3. 4 3 37 . 5 

8 G. larnblia and T. trichiura 1 1..2 0 . 4 

9 A. lurmricoides arid T. t richi ur a 5 6 . 2 2 .1 2 40 . 0 

81 34 . 6 



5 

T 1 3 co d ..... a d ul ip l fee i a s i Oi-"'rrn~~oOIl 

--------- - -- - - ---------------------------------------------------------------------------------------
i p l I e i a ns 

E. r i eo ide s a nd T. t r i eh i ura 

h i sto l y ic , A. hn .... ric o i des nd s .mansoni 

3 E. hi sto yt i ca , G . 1eIPblia a nd ~. mansoni - -
E. hi sta lytiea , Hoakvx:lrm a nd S . rnansoni 

-
5 E. hist o lytica , G.l,rrblia a nd T. trichiura -
6 E. histo lytica, A.l.rnbrico ides a nd S . ste rcor a lis . - -
7 G. l anb lia, A. lurrbricoides and T. trichiura 

. ---
8 G. lamblia, T. tric 1iura a nd c:: ste rcor a li s v , 

"'" 9 A. lLrnbricoides. T. trichiura a nd S . stercor a lis ,,. ~ . 

QuaJrupl e Ubfectic n 

'a. of ;:; 0 
os i i ve TripI 
e SES ect-

11 

1 

1 

1 

i on 

57 . 9 

5.26 

5 . 26 

5 . 26 

4 .7 

0 .4 

O. 

0 . 4 

1 5 . 26 0 . 4 

1 

1 

1 

1 
-19 

5 . 26 0 . 4 

5 . 26 

5 . 26 

5.26 
% of 

qu~r:lr'up 1 e 
1 . .. -_ . _ ~. , 1 

0 . 4 

0 . 4 

0 . 4 

1 E .histoly~ica , ~ . ~artllia, 8.. lumbricoides &~ . Trichiura 1 0.4 

2 i.hist 9l.ytica , ,i\ .lu,rob .coidestJ.trichiura &§ .typhi 1 0.4 

11 
001 

3 ! . histol~/tica, ~.lunbricaide\? , l.trichiura & Hookworm 1 

33 . 3 

33 . 3 

33.3 0. 4 

7 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 
PRCV 

63 . 

100 

1 0 

100 

100 

100 

100 

100 

* pac ked red cell volume 
** tota l serum protein 

\ 1 
TSP 

9 0 

100 
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inf ecti o ns 18.8 % had l ow haema t ocrit nd 43 . 8% w 

f ound with t o t al serum prot e in l eve ls be l ow 1. 

Likewis e . out of the I. trichiura cases 1 6~ sh we 

l ow haemat c cri t and 4% had t ot a l serum r ot e i n b 10 

norma 1 le vel s. l-lhereas amon g the pat ients with 

conc omitan t E. histolytica and T, trichiura inf ecti ons. 

45.5 % ha d ha emat ocrit and 9% t ot a l s erum pr otein l ev Is 

f a lling within the range in which anaemia and hypo ­

r r ot e inemia are considered t o occur. 

Reductions in haematocrit and total s erum 

r rot e in levels also ap pea red t o be grossly agp r v t e 

in the tri r ly infected individu a ls' Amon th e c s es 

with tri ple infecti ons '"Hh~. hist o l yti~ , A. lu m deo i des 

an d ! . trichiura, 63.2% had a l ow ha emat ocrit n 5~3 ~ 

had t otal s e rum rrotein below normal l eve ls. Th i s 

re or esen ted 35 % in excess of the l ow haemat ocri l eve l 

of the l ' d A lumbrl'c o i des doubl e inf e ti ons. E. histo ytlca an • 

and L., .' .,1, ··!.C8 'andJ, trichiura doub l i fee ion 

Sig n test analysis of th e % of l ow ha emat oe ri 

bet wee n sin r le-double, sing l e -tri pl e and do ubl e -

X
2 t est cri t e ri , indi e t ed 

tri pl e infections using 

si p, nific a nt differences between sin gl e 
nd tr i n e 

, t at 5 ~ l eve l) (T bl e 8 
infecti ons (si ~ niflc a n 

Th e de v i a tion from the media n in th e s in , l e -d u 1 



• 

Di rrhea l s l~tus Inf c ted 

Di rrhea 234 

No dia rmea 176 

Total 410 

i on 0 
on wi h 
= 5 2 ) 

No 
I nfected 

a l 

51 285 

91 267 

142 552 

xL = 18.8936 (P<O.OOS) 

- 50 -

5. 

s 

ro ozo 1 lmin 

Dia rrhea 92 28 

No dia rrhea 56 64 

Total 148 92 

19 .886 (P<O.OOS) 
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T 1 R. F u ncy of Di rrhe v rsus Numb r of Ty 

Di a rrhea l s t atus 

Di a rrhea 

No· diarrhea 

Tota l 

" '2 
1\ 

No . of Individu 1 with diffe 

None Sing l e doubl e Tr iple 

51 131 81 19 

91 120 48 8 

142 251 129 27 

2E.999 (P<O.005 ) 

n s /ind 'vi ue l 

us of infec ion 

Qu 1 

3 285 

o 267 

3 552 
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Ta ble 7. Percentage f req uency of OC c urre nc 

of Infectio us Agents Alon e o r 

with o thers (N=410) 

Ag . t alone 

s. frequ ency 

of occurrenc e 

wit h 0 he r s 

---~.- -------------------. 

E. h.i ,s tolyt ica 48 52 

• la '11blia 33 63 

A. lurr.bricoides 28 72 

----.-._ --------------------
T. tr j ,-,I: iura 19 81 

--.---.-----~-----

S . St Brcot'alis 48 52 
--' - .--

Hookworlll 47 53 
, 

S. :,-.a nco n i 0 100 ._ ._­_ .. _ .. _------------

Shige 11 ~ __ 

Sign test (2-sided) 

X2 
= 9,O (P<O.05) 

33 

36 

67 

6 
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Pe rcentage low PRCV in individu 15 

sing l e , doubl e or tr iple inf ec i o 5 

a gents 

i 

% individu a l s wi t h 10 I PRVC 

Infec tion 

~istolv t ica 

G- lamblia 

Singl e Infection + one ot 
(double) 

34 ------- 29 .7 

15.4 14 .3 

A. lumbricoides 20 .8 26 .7 

5 . 3 

so 
56 . 5 ----_._----- - - ,----------

T. trichiu r a 16 25. 5 0 . 9 

T. tric hiura 40 20 66 . 7 

Ho okwo rm 100 80 1 00 ---
S. mansoni o 6 . 7 
- ----

s. typhi o o 

S_h_i~g~e_l_l_~a______ _ _______ _ o 18 . 8 o 

Sign tes t (2-sidedJ 

Single -double: X2 = 0.1 4 (P > 0.05) 

Sir g 1 e - .. -,,' . . X 2 = O. 5 (P < o. 0 5 ) 

Double-trip l e : X2 = 3 .6 (P> 0.05) 
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Table 9: Spearmen ' s rank correlation coefficient for double 

i nf ecti ons by sex. 

Double Infections Males Fera les 
(n = 50 (n .. 79) 

rank rank 

E. histolytica a .. lLrnbrico ides 1 -
E. histo l ytica - T. trichiura 2 3 -

~. ~isto l~tica - Shigella sp 3 4 

A. 

G. -
T. -
E. 

A. 

G. -

lumbr icoides - T. trichiura 4 2 

lamblia - A. lumbricoides 5 6 

trichiura - Hookwonn 7 5 

histol~tica - .§.. stercoralis 7 10 

l umbricoides - Hookwonn 9 8. 5 . . 
l amblia - T. trichiura 10 8. 5 

Spearman's rank correlation coefficient, '5 c .806 (Z = 2. 42) 

(Significant at O . 1~ ) 
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and do uble - "Cl 'l Dl e infec t ions was not l a r e h . eo" 

t o sh ow si g nif~cant difference E in the haema t oc ri 

and t otal s e rum r ro t el~ l eve ls. 

Comp 2rison of inf ec ti ons in th e mal es an d 

f ema les . by usinp, the SDearman's rank corre lati on 

c oe ff i~ i en~ fo r th e corres oo ndi ng inf ecti ous a en t 

combi nati o ns sh owed general patterns of do ubl e 

inf ectio ns t o be similar f or th e two s ex es. (Tub l 9), 

This is sig n iflccF.~ d C tilB o.n level. Com, aris on 

of infec ti o n r at es in th 8 males . nd females i s a l so 

sh ow n in Fi c ure 4. 

It a lso arp cal'ed that th B chances of ha r bou rin g 

more th a n one i nf ectiou s a ~e nt conc omit antly by 

an in d ivi dua i i s R reat ~ r in the yo un g ad ults (ar.e 15-3 0) 

than in tile i)l de r ,:e ge Frou o8 (Fi gur e 5), For ex 

well over 50 % of th e s in gl e a nd multi r l e inf cti ons 

oGcurred in th e a~e ~ro ur. below 30 yea r s . 
~;> ~ ) 

Ie , 
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Discussi on 

Th e r r c va l e nc e of p,a stroint est inBl r s i c c 

bact e ri a l infecti ons is cl os e l y lin ked wit h co di ens 

pr ed is po s i ng to infecti on and r e infe cti on. Th QU lit y 

of t he e nvironment p lays an important r ol e in the 

transmi ssio n of gastroint estina l infecti ons. Uns it r 

environmental conditi ons gr eatly facilit at e t he spr c d 

of inf e ctious age nts by faecal -·oral and ers on- t o- rso 

cont act mechanisms. Individuals with gastroint estina l 

r r oblems re ro rtin g t o Arada and Tek l eha imanot hea lt h 

c ent e rs f o r me dic a l assistance ca n he exr ect ed t o be 

mor e expo sed to ga ~troi nt e stinal infecti ons , s they 

live in inadequate housin g conditi ons i . e . hous es wi th o 

pr ope r water su np lies and sanita r y f aciliti es . Th e f ood 

i nt a ke of the ~ a ti e nts is a lso ~ resumab ly mar~i n 1, bo t 

in quantity and quality , by virtue of th e f act th t t he 

have a l ow income or no income at a ll. 

The re sults of the present study su po rt th e r ev 1 

of such situations in the populati on s ampled. A hi h 

, 't' d/ r b ct er i 1 pr evalenc e of infection with r ar a s1 1C . an 0 

infecti ous a Qents was indic ated by the f ac t t h 
w 

of the pa tients were found har bo urin g one o ~ more 

Among th e int es tin a l parasit es E. hi s t ol ytic a , i s 

7 . 2 

n s . 

e 

'th ~n inf ec ti on r ev I e ce most c ommo nly en c ount ered WI u 

c 
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of 53 . 6% of the sin g l e inf ecti ons and 32. 9 ~ 0 

infec ti ons. Previ ou s r eport s in dic ated wi ed ' s ib 

i on of §.. histol.lti~ in Ethi or: i a. For ex 

r r evale nc e r ate of 55% was r ero rt ed in th e S 
5 Y 

in th e Blue Nil e Gorge in Wolle j;a (T orrey, 1966), wi 

r r eva l en ce rates r anf,ing from 3% t o 55 % in 50 c uni i 

in t he central plateau of the country (McC onn ell nd 

Armstrong , 1976). Th e results of this stu dy m r e or 

su ppo rt the previ ous rep orts on the l evel of r eve l nc 

of §.. histolytica in the country. Th e ex tent f h 

1 

o 

5 8 

caus ed by oa r a sitic infections t o the hea lth of indiv' d 15 

depends on t he ra rasite sr-ecies (WHO, 1987 a ) , E. ~i~s ~t o~~~_ 

is known t o cause inflammati on and ulc er ation due t o 

its invasive ac t io n on the intestinal muc osa , which 

us u a 11 y r 8 suI t 5 i nth e 0 u t fJO uri n g 0 f s e ru m , r o t 8 in, 

blo od and mucus into the bowel (vl HD, 198Ga ). Also, 

chronic ameb i asi s often leads to anaemia (DuPont 

Picke rin g , ~980). The low haemat ocri t and t ot a l 8eru 

pr ot ei n in 34% a nd 4.4% of the E. histolytic a i nfect o 

indi v idua ls , res ;Jectively. can be ex pl ai ned in terms 

of th e invasive pro r erty of th e pa r asit e and the as soci t d 

malnutrition . 

. 1 r otolo n r,s r s i e 
G. l ambl ia is anothe r intestlna 

enc ountered in 5.2% of the s i ngle inf ecti ons 

of th 8 t otal inf ecti ons. Accordin g t o Lem 

nd 3 . 2" 

et 1., 
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(1 96 8 ), G. _lamb}i n was f oun d in 8 90 - . ~ 8f 68 schoo 1-

chil dren in Add i s Aba ba. Th e Il r es ent fin in ,s i 

th a t th e ra r asite mall he mor o c . 
j ommcn I n chil r en h n 

in a dults. Th e int erfe r enc e of G. l umbl i 
\'-/i h 

ab s or r ti o n of digeste d food (WHO, 1 981) , a ded o e 

~o o r nutr i e nt intake of the hosts, may h b 
~v e een respo si 

f or de ve l orment of anaemia in 15 . 4% nf th e gi r i as i s 

oa ti ents. 

In c onfor rn i ty wi th pr evi ous 'r epo rts (L e rna e 1 ., 

196 8 t Sioum e t a l., 1981). A, lu mb ric oi de s nd T. ri chiu 

wer e f ound t o be the domin a nt int estinal he lmint hs 

occurrinr, in 19.1 % a nd 10% re s ~ 8 ctiv e l y of th e sin Ie 

inf ecti o ns . A. lumbric oi de s and T. trichi ur d inf ecti o s 

are pr edominantly pr evalent in childr en . (C ok, 1986 ) . 

Th e r e la ti vel .:' high i nf ection r at es wi t h A. lu bri coi dos 

and T. trid< ura in the ad ult :,o[l ul at i on is a r fl ee i o 

of th e hi £,l: h tran smi ss i on lev e l of t he two , arasites in 

t he pop ulation samr l ed . Hi gh pOl' ul ati on donsity , l ow 

ed ucati on l eve l a nd 800r s anit ar y condi ti ons m y be 

i mplica te d in th e hi gh orev a lenc e . Estimati on 

int e nsity of infection by th e Kato thick- sme r 

s howed A. lumbric oides an d T. trichi ura t o r e 'l r 8Se 

li ght infect i ons in a ll positiv e cas es . 1\5 r ef l ee a 

e 

th e fin d in gs of th e stu dy, li ght inf ecti ons 1 volvi p 

th es e intestinal nemat ode s a r e n t known t o c 
e 

QUO 
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a naem i a, However, th e l ow hae mat ocrit va lue i n 20 . 

of th e a sc a ri asis and 16% of th e trich " " 
urI S I S c s es 

may be , pe rh a ps, basic ,:: lly due t o nutrit i on 1 s r es s 

th e pa ti e nt s a lthough th e inf ecti ons may h ve some 

contributi ons to the gradu a l deve l opment of nae i . 

stron gyl o id es sterco ~3 li~ is commonly f oun d i 

Ethi or i a (McConnell and Armstrong , 1976). It was the 

third most c ommon- intestinal nemato de (4 %) dia nos ed 

in this study by detecting l a rv ae in th e f ae ces. The 

exc r e ti on of S , stercoralis larvae i s intermitt ent 

and it may be imrossible to de t ect li ght infecti ons, 

eve n by usin g sracial r rocedures (B eaver et 1., 

1984). Thus the detecti on of S. st erc or a lis l arv e 

with the di r ec t thin-smear method may be an in die t or 

n 

of heavy inf8 ~ tions by this [Ja rasite in th e i ndiv i du Is . 

It is also possible that the ina pp r or ri at eness of the 

diag nostic methods used for the diagnosis of §. st erc or li s 

infecti ons may have under-estimat ed th e r rev a l ence d he 

l oad of infecti on in the patients investi ga ted . s. st e reor 

is kn own to cause diarrhea, anorexia, ma l ab sor ti o 

l esion s in th e mucosa of the small intestine (Onil e e 

1 Thus the l ow haemat oeri t l eve l i n 9 85; WHO, 1987a). 

40 % of th e pa tients \.<Jith S. ~~ora lis is not un ex ee 

Ho o kworm infections in Ethi opia a r e wi des r e d . 

Th 1 
. f ... · 1.5 hl' ghe5t at int enned " e p r 8 'J :3 en': 8 C r 1 f1 e c t..l 0 n -

e 

d 

1, I 
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': itu de (1 00 1 ·2000m) f o ll owe d by 1" 1.! 

altitu d e s ( 8· 1000m ), whil e th e hl' ghest 
- 1t itu i n.,l 

(2 001 -3 0 00m ) has the l owest inf ecti on r a t e (Sh i r • 19 

Comr a re d t o a sc a riasis a nd trichuri asis th e ho kwo 

r r eva l e nce ra t e in th e study popul a ti on arne r ed t o 

r e l a tiv e ly l ower, althou g h it is comparab le with th t 

e 

of S. ste r~ralis. This may bebecause of the hi ph 1 it do 

of Addis Ababa (2400m) and the wearin p: of sh oe s by the 

ma j ority o f the pop ulati on, which minimizes th e che nc e 

of e X!Josure t o larval pene trati on throu p;h th e feat , th e 

mos t c omm o n s it e o f entr'/ . Hoo kworm infecti on c us es 

b l ood l os s a nd dep leti on of th e body ' s iron st or e I e d in 

t o iron- d e{ i c iency a naemi a ( \4HO, 1981 ). Th e s everity 

of anaemia, howe ver , depends bo th uro n th e iron cont nt 

of the die t o f th e individu a ls a nd on the int ensity 

an d dura t i o n of i nfecti o n. Th e int ensity of in fecti on, 

however» d i f + e rs 1 oca ll y de re ndin p on ape , sex nd 

th e s r e ci e s of hoo kworm. Thus, hea vy hookwor m infecti on 

is un de rst oo d as hoo kworm parasite inf e cti on int en5i v 

eno u p; h t o c a us e a naemai (WHO, 1987 a ). All ho kwonn 

infect ed in d ivi d uals in this stu dy show ed h em t c ri 

l eve ls within th e a naemic ran ge . In a deq ua t e f ood i n 8 . 

c omb in ed with the blood l oss enterora th y of hookwonn 

, th ~ r8 ci it at i infecti o ns . ma y ha ve result ed In 8 
of 

Alt houG.h na8mi i nO a naemi a in th e se pa ti e nts. ~ 

a s e ri o us :: ublic hea lth problem in Eth i o i a , be ca 58 
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of th e hi g h i r on c o nte nt of th e trad iti na l tef 
i e 

( Abr a ham a t a I" 1980 ) , ho o kworm infecti ons can 
e 

expe ct ed t o ca us e a na emia in individu a ls 'th ' 
- WI nu t rl ti n 

def ic its , 

Sh i Gel l osis and Salmonellosis are hi ~ hly infecti 

dis ea ses of wo rldwide si g nificanc6, with th e hi p.hest 
'" 

s 

inci dence i n th e tro pical and subtrop ica l re gions, "Ih r e 

gE l e r a l s t a nda r d s of liv i, 'l g are usu a lly poo r ( \~HO, 1980 ) . 

I II th e present stu dy, i nf e cti ons wit h Shi gell a s ~, c nstitut ed 

2, 5% o f the s in g l e inf ections wh i l e Sa lmone ll a i nfecti ons 

'ep r esented o n l y 0 .8 %. This differ enc e in pr eva l ence 

ra te between th e t wo e nterorathogens m:3Y be due t o 

th e c l o s e a s so~ i a ti o n of ~hi g ell a infecti ons wit h l ow 
\ 

s a nit ary conditio ns and tile pr ope rty of 10vJ infect i on 

dose in the ge nu s . Repo rts on Shi ge ll os i s i n Et hi o'l i 

indi ca t e S. f l e xn e ri t o be th e most common ly isol t ed 

s pe c ies , f o l l owed by S . r ysenteri ae a nd then S. bovdii - .~"' - ~- .-- ." ._ -.-

(Afewo r ki and Y e 'cneb d~'s i l, 1980, Mesele and Alebach ew. 

1982 ) • I n c onfo rmity with these re po rts, results f 

Se r ogl uo i ng in t he ~-re sent study showe d ~. fl exn eri 

to be th e mo st common isolate (66.7 %), follow ed by 

S. dy s ente ri a s (22.2 %) and ,5. boydii (11'.1 %). 
No 

5 were encoun tered, in conformi ty 
. ~ o nn e i infe ctions 

. . the devel opi n 
with th e report th a t its prevalence In 

) The 1 imit e 
Count r i es is l ow (WHO, 1980; Rah aman , 1984 • 
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num ber of s t ud i es on Sa lmonel l osis l'n Ethi op i e 

sh own t he pr edominanc e of .§. . t~i (Mese l 

198 1 ; /H eworki , 1985L Simil arl y , only ~ . ~~i s 

encoun t e r ed in this s t udy, ag ain, confirmin th e. 

of S. tv phi in Addis Ababa . ---

The public health impact of ra strointestina l 

inf ecti ous disea ses on the populati on can be exrect e 

i ei 'I 

t o be Bf, f ravated by the occurrence of multipl e inf ect i ons 

in the sa me in di vidu a ls , Multiple infecti ons with 

int estin a :;" pa r a sites hav e been re [1 orted by som wor k r 

in Eth i op i a (Kl oos e t a 1., 1980, Shibru et a1.,1 982; 

Tesf amichael, 19 83 ) . In the present study, multi nl e 

inf ecti ons wi t h two agents were th e most pr edom i nant 

(31 . 5 %) ; there we re soma with three (6.6 %) and only 

f ew with f our (0.71 %) parasites and/or b:3 ct eri in t he 

s ame i nd ivi -JlIa ls . 

Th e ch a nces of ha r bourin g sin gl 8 and multir 1 

infec ti ous a ~ ents appea red t o be ~ reat8r in th oun 

) ' th e o l der a ,e or oups (F i CJ r adult s (a ~ 8 1 5-30 t ha l In u 

, 't' n of irMlu ni y Soci a l factors, exposure and acquISl 1 0 

may he responsible for the obs erv ed age iff r enc 

in the inf ectinn prevalenc e . Also ; a lthoueh no 

t ' preva I nce in 
st a tistical l y si s nif icant, infec l on 

th l'n th e m 1 s 
f , , t tl hl' rr her an ema~e s was conSlS en Y -

(F i ?: u r e 4 ). This may ~8 attri buta bl 
t o t he hom 

e 

5) , 
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m a n a ~ ement and food han d lin g r espo nsi bili ti es of 

f ema l e s in Eth i oDi a n s ociety. S h - uc activiti 8s ar e 

be l i e v e d to ~ ~ cr ea s 8 th e chance r-f ex , osur of t h 

c 

in d ividual t o the infective sta ;L, es f th ' - 0 e In fec t' o s 

age nts. 

Mos t fre q ue nt amo ng the multi r 1e inf ecti on s wer e 

inf ecti on s involving E. histolytica and ~. l~mbric i d 5 

(24.5 %), ~ . ~istolytica and T. trichi!:!.r:~_ (13.8 %), 

A , lumb ric o i (j 8_~ an d I: ~rich~ (11. 9% ) and E. histolyti 

and Shi ge ll a (10.1 %) , The ty pe of combin at i ons in th 

tri n l e a nd quad ru p l e infections likel"tis e f oll owed simil'J r 

ra tterns (T able 2) . This shows tha t in add ition t o the 

clinical imn lic a ti o ns , multi n l e inf ecti ons may have some 

ep id emio l or: ic al ba s as f o r co -occu rrenc e , The observed 

c ombinat i ons a lso ap ~ ea re t t o indic at e th e co- exist nc e 

of s ome pai'dsitic and bacterial infecti ons in the ropul ti n 

From th e gastrOintestinal helminth parasit s. 

A, lumbr ic n id e s and T. trichiura combin a tions w r e 
.- - - ---

most common. In stud ies elsewher.e, A, lumbricoi des 

T. trichiura and hoc kwn rm have been found to co-occur 

i n mu 1 tip Ie i n f e c t ion s ( 8 u c k eta 1., 1 97 8 ) . 
Thi s 

pa ttern has also been reflected in th e ;1 r esent stu 

As in the s in a Ie infect ions, A. 1~~coid8 s and 
1.0 

1. .• tE __ ~4.r.E. eg E counts were 

i nf ectio ns. This may be due 

low, indicating li rht 

to fnirly stable l evel 
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of e nd emicity of th e in te stin 91 he lminths, r e sultin ~ 

fr om r epea t ed i nf ecti on. I n li g ht of the similarities 

of their life- c ycl es d urin g th e e x o ~ 8 n o us de ve l opment a l 

r h~ses . a nd th e ir mode s of transm issi on, simultaneous 

expos ure to infec ti ou s egg s of bo th pa r asites can 

occur mor e fr eq ue ntly th a n with other age nts. 

Most of th e Schis t o s om~ ma ns oni cases we re pa ti e nts 

wh o ha d onc e lived in Ti ~ra y or Gondar re g i ons, where 

~ . mans o ni is vJi de l y endemic (Lo et a l., 1988). Th e se 

f ew cases h a rbc u ~ in p S . ma ns oni i n c ombination with 

other : a stro in testin a l pa r as it es may in d icate th 8 

hi f h Do ss i bility of ~ . mans oni o ccurrin ~ in mul tiple 

infecti oll s, in endemic a r eas, wi t h f ar -rea chin r: [l ub lic 

hea lth implicat i ons . 

Most of the a r, en ts invo lved in combined infecti o ns 

h ve a we ll-do cument ed status of pa tho g e nicit y . Howe v e r 

the r e is a ve ry roo r unde rst a nd in g of th ei r int eracti o ns 

wh en th ey c o - occu r with oth e r a~e nts . The most ob vi ous 

eff ect of th a combin e d inf ecti ons arpea red t o be th e 

en nc eme nt of ana emi c r e sultinp from amebi a sis , 

Shi 811 05is nd hoo kwo r m inf ecti ons . Th e r r onorti on 

a i n ivi uc ls with be l ow norma l haema t ocrit l ev e ls 

n a 1 seru pr otein increased with inf ecti ons 

inv olv'n 7 c cmbinations of E h ' t 1 t· . 
• IS 0 Y lC A a nd § hlge ll a 
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or hoo kworm a nd o th e r na rasites. A not ab l e exc ept i o n 

wa s se e n in do ubl e infect i o ns in vo lv in r A. lumb ri c o i des 
, ~ . -- .-

a nd oth Er' r ara sites a ~ ; L: J from hoo kworm. It a ppea rs 

th 3t infecti ons with 0.- llJm bric o i de s ma y ha ve in duc e d 

the develo ~me nt of a no n-s fle cif i c i mmun e r esfl ons e , that 

m3Y ha'je redu c ed t he r- ath o l og ical e f fe cts of o ther 

c o ncomi t a~t i nf ec ti ons . This is no ssibl e becaus e 

child r en heavi ly inf e c ted ",lit h A. ~~bricoi~e..§. were 

sh own t c be fre e f rom me ,ar i a. whereas children trea t ed 

f or a sca ri asi s dev e l o e tt acks of mala ri a (M urra y e t a l., 

1978( , 

~ _ his~~~l..Y!lc a a nd ~,hi p;8 l~ inf ect i ons a r e kn own 

t o ~o - o~ cur fr equent ly in th e trop ics (WH O, 1 9 8 1) . The 

diseas e is ch a r act erized by car i ous d iarrhea, hi f; h 

f eve r and I," !iU unG 8U oO:lydrati c: n. In th e or esen t 

stu d y,P a t ~ a nt s v! i t h £. hi. s t ?~1..::L tic a a nd S h i ~ e ll a 

conc omit nt inf ecti on s clin ic ll y r r esented wi th hi g h 

fev er, s eve r e ec~al t enesmus a nd b l oo dy muc o id d i a rrh ea , 

s op os ed to ra ti e n ' s wi th i nfec ti ons of ~hi ge ll a or 

E. hist o ly~~~ a l one. Thus th e c omhined in f ecti o ns may 

h ve c a used ever e c o lit i s chereby lea din g t o hYflO -

r o ei nemi a nd n em i a in he ma j orit y of th e pa ti e nts. 

In eet'ous d"sc 5es e r e imno rt a nt ca uses of 

,"'lo r i d i y and mort lity ( WHO , 19 8 1) . Th eV can int e rf e r e 
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with bo th so ci a l and e c o nomic t 
asree s nf th e li vin 

c o nditi o ns of the porulati on , 
For examr l e , h 1 in hi 

a l o ne a ccounts f o r over r3 qUart e r of a milli on 
nu 1 

visits of o ut -ra tien "c cas e s in Ethi opia, and is kn ow 

t o a fflict e ntire communities (Zein, 1988). 

Of the c ommunic a bl e diseases, diarrheal dise as es 

is 

are no t o nly imrortant c a Lises of morbidity and mort li ty 

in Ethi or ia but a lso c o ntribute to ma lnutriti on . Recen ly. 

it ha s b e en r8~ o rt e d th a t dys e ntery and ga stroint eriti s 

c onstitut e 8 . 9 % o f t he le a din g c a us e of out- na ti ent 

mo r bidity (Z e in, 19 88 ). However, des [) ite their fr equen t 

occu rre nc e in th e ron ul a ti o n , the aeti o l o ~ ic a l ' tt er n 

has not been full y determined. 

Pa r asi t e -re l Elted d i a rrh ea is kn ow n t o r rim rily 

inclu de ar- a bias is, g i a rdi asis, trichuri asis and 

stro n g y l o i ~ - sis U'JHO, 1980aL E. histr>lytica an d 

t d 61 8 ~ a nd 8 .4 % G. l a mb li o i ! fect i o ns r ep ressn e . 0 

d 34 6 0 d 4 .7 % of t e of the sin ~ J 8 inf e c tio ns . an . 1 a n 

t ' 1 About 12% of he t o tal d i a rrheal cases, res pe c IV B y. 

'th th 8 he lmint h dia rrh ea l cas e s we r e associated WI 

pa r a sites A. lumbric o id e s T. tr ichiura a nd S. ~t~~ __ __ 

) d Sa lmone ll 
Amon g the ba cteri a, Shi g8 11~ (6.9 % a n 

8,4 ~. - of th e di a rrh eal c s es 
t oge th e r account ed f o r 

a ss ociated with s i ng l e infectio ns. 
Th e incid enc 

I, ncre ~ s ed wit , 'f' ntl y ~ s e v e rit y o f d i arrh ea S I ~ nl lea 

(1 , 5 ' ) 

d 
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increasin g ~~ mb e r of ty re s of i nf ecti ous a rents. 

Simil a rl y, st a tist ic a l c omra ri s o n of th e a ss oci ati o n 

of d i a rrh ea wit h prot c zoal a nd he lminthic infe cti o ns 

showej pr o tozoa l in fec ti ons t o be morp fr equently ass ociat e d 

than th e h e~m inth pa r a Gites (T ab le 5). The combinati o n 

of ~. ~ ist o lyti c a a nd G. l amb li a is most fr e qu e ntly 

encountered i n th e doubl e , t ri p le a nd qu ad ru r l e infect -

i ons, and a ls o mo st fr equ e ntly with diarrhe a . 

Ca rriers of ~ a~~~n e ll ,a r e !-, r e s e nt th e most imro rt a nt 

r eservoir of infectio n, wh il e a l ong ca rri e r st a t e is 

In th e li :r. ht of 

thi s inform3tion, s t a ti s tica l c omra ris on we r e '- : rr.--: f 3 t o 

s ee th e str8nf ~h o~ a ss oci at i on ~ f ba ct e ri a l inf ecti on 

with diarrh ~1u , be"3 USf'? s t oo l c ultu r e s f o r ba ct eri a we r e 

made only f l' Lile d i ai.~ l < le a l st oo l s o On th e whole , there 

is a pa t t e~ ~ f or the pr ot ozoal inf ec t i o ns t o be a ss oci a t e d 

wit h d i a r r hea mor e frequ e nt ly th an th e he lminth ra r a sites 

a nd ba ct 8ri a, Howe ver, this ha s t o be ve rifi e d by t he 

examin a ti on of R l a r re r si ze samr l e. 

No ir. fs -::ti olJs uEG nts were de t ect e d in 17 . 9% of 

th e d i a rh e 1 a t ie nts. Rp t a v ~~u~ a nd C£ypt os ro ri di um 

sr . r F" ~? in fect i ous a~8 nts known to c a us e d iarrhea 

( HO, 198 7b ). S.L,1Ca detect i 'J n of th e s e age nts wa s not 

inclu :led i n this s t Udy , th e i nvc:. '/eme nt of thes e a Re nts 
'-' 
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in causin g d iarrhe a cann ot be exclud ed . 

\~h e ?:"' e \/8r E , ~istclvtica occurred i n combin .:l ti o 

with pa r a sit e s o f eVb n mild patho p: enicity, t he 

p ro fJo rti o :; o f ra tients with low haomatocrit l ev 
I s . 

a nd t o ta l se rum [l rotein showed an increa'sin e: ra tt r n 

fr om s in g l e th r o ug h ouadru Dl e infections. Ho we ver , 

only th e diffe r en c e betwe e n sin g le a nd tri ple infect' ens 

was f o und to be stati stic a lly si gnific ant. On th e wh t) 1e 

this arrears to be th e -.. '8 s u lt of the ('1E1 th ogenic eff ects 

c onc omi t a n t ly occurring a ge nts. Furthermore ma lnutriti on, 

whi c h c a n be r r e s umed to b e prev a l en t in such i'l l ow 

inc ome Do ::! ul at i o n, may contribute t o th e s eve rity of 

th e c l i nir; a l ;o me of the c o nc omitant infecti ons 

Oi f -Fic._,l ti e s of diff e r e ntial d i ar; nosis of p r asitic 

dise a~i8s are [l art i eu } a rly more pr onounce d in ar ea s of 

hL!, h p r e va l e nc e . Oia ~: nostic pro bl ems a re enh anc ed by 

mul ti p l e i nf e c ti o ns (Bur;k a t a1., 1978a). Thes e a r B 

of r8r;ortin ~; l eavin res po nsi b le fo r gro s s errors " 

many o f th e inf e ctious disea s es unreco gniz ed and 

lumpp ed t og e t he r with ill-defined conditions. 
Suc h 

d . n Arad a a nd Tekl e ­
diff icult i es hav e been o bserve 1 

t t c hn ' 
haim a no t hea lt h c en t o;:'s. In these , labora Dry 

. 'n r: st 01 
were ob served to stop exhaustively examl nl , 

, . t e or 
, they s ee one Qa rasl SD 8clme ns a s soon as 

r s e 
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[l r odl1c t s. Eve n f or the d i a rrh ea l cas e s only thi n -

smea r microsccp ic e xaminati o ns we r e made f o r ra r a sit e 

and ba ct e ri a de t 8cti on . No a ttemr ts t o culture the 

stoo l s f o r ba ct 8 ~i a we r e mado . Such practices would 

l ead t o r re~ c ri r ti o n of dru ps without immed iate cura tiv e 

va lu e. For examp l e , detecti on of just a few ~. lumbricoides 

e ~c s i n a d i a rrheal st ool, with unn oticed ~.hist o l~~ica 

trophozo ites will not lea d to c1 treatment sch ed ule 

l eadins t o ~e li e f ~o r th 9 pa tient. This study ha s 

r eve a l ed va ~ i e ti ~J of mult in l e inf ecti ons. Among thes e 

were .§. . . ~is_t2.~.x.tic a and Sh~.z el1 3 occ urrin g in th e same 

individual s or esentin g with bloody muc o i d stools. 

Knowled ~ 8 of th e ex ist e nc e of multi r l e infecti ons are 

of pr actic a l imro rt e nc e . since they affect the a ccuracy 

of clinica l a nd l abo r a t or y d i arr nosis an d th e therareutic 

measures th ~~ may fo ll ow. Lea vin g pa rasit e s and bact e rial 

d is ea s e s ::'rn'J r ope rly d i a~ n o s 8d not only leads t o mal tre atmen1 

and th e e nsuin f, d is eas e eff e cts on th e in d ivi dua l ra ti en ts . 

but ha v e import a nt e i demi ol o[ ical implica ti ons, such 

a s th e re rsi st ent existenc e of ~e sv o irs in th e community. 



- 7 0 -

ron clusi on 

The rre v a ~e nce l eve l of ~a stro in t ~ stinal infecti ous 

agents in the study ro lul a ti on wa s hi ~ h. The hi ? h 

pr evalence leve l a nd the quality of th e e nvironme nt 

a ppea r t o create conditions c onduciv e t o th e occurre nc e 

of mult ip l s inf ect i ons. Results of the study have sh own 

inf ecti ous d i arrh ea t o be mor e frequently associated with 

ra r asitic inf ecti o ns. Of the oarasites associated with 

dia rrhea, Ep hist olvtica a nd G. l amb li a we r e involved 
- , - - ..... -... ~ -~ . .-- -~ -- - - ---

over 50% of th e t imf:, f o llowe d by th e he lminth r.a r as it e s 

Althou Eh th e overall De rc 8 nta ~e ~ re v a 1 8 nc e of S hi ~e lla 

was much lower th a n th at of th e pa r a sit e s , th a assoc i a ti on 

of Shi ge ll a with di a rrhsa in t ha adult nop ulati on wa s 

relati.\lely h.i. p- ''I. Th e II. ~f h nr eval ence cf infecti on has 

a health i q ' ,1. c a ti on. TI '3 h i r: h l eve l of inf ecti on can 

int e rf er e wi t h bot h so ci a , and e c onomic a s r ects of th e 

ronu l a ti o n. ~ - t~ ~ ~ o r ul a: i o n i s vuln e ra b l e t o these 

inf ecti ons . ~ h s " r hy s ic a l and me ntal effi ciency 

can be a ff ect ed by malabsorpti on , bl ood and ~ ro t e in 

l oss an d diar~h5a . Gas troint esti na l inf ecti ons have 

consid e r ab l e im a c t on th e worki ng ca pacity of the 

adu l ts nd ~a y als o c on tri but e t o the ar~ rav a ti o n of 

l a nc ed nut r itional sit ua ti o n in th e low inc ome 

o r no ~ n com G ~ ro u n s. 

e un 
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r.onclus i on 

Th e n revB ! en ce l eve l of ~a stro i nt 8 stinal infecti ous 

age nts in the study rO .l ul a ti on wa s hi g h. The hi Rh 

pr eva lence level a nd the quality of th e e nvironme nt 

appea r to create conditions conduciv e t o th e occurre nC 8 

of multip l e infections . Results of th e study heve sh own 

infectious d iarrhea t o be more frequently associated wit h 

ra rasitic inf ecti ons. Of the oarasites as s oci a t ed with 

dia rrhea. ~. his~~1.:.Yl~~ 9_ a nd Q. }amb l ie IrJe r e involved 

ove r 50% of th e tim8 , f ol l owed by t he helminth na r asite s 

Altho u8 h th e overall pe rc enta p,e Dr eva l e nc e of Sh i , e lla 

was much lower th a n th at of th e pa r asit es , th e a ss oc i a ti on 

of Shi ge ll a with dia rrhga in the ad ult nor ul ation wa s 

r e lati\lely hi p'h. Th e rl. " h r eva l enc e of i nf ecti on has 

a hea lth ir.: r .l cot i a n. TI:l h i Eh l eve l of inf ecti on can 

int e rf e r e wi t h bot h so ci a. and e conomic a s re cts of th e 

popU l a ti on. ~ r t ~ ~ " op ul a: i on i s vuln er able t o thes e 

inf ecti ons . ~ h g . , r hys ic a l and m ntal efficie nc 

can be affected by mala s or .ti on, h l ood and I r ot e in 

l oss an d diar~h a . Gas troint es inal infecti ons have 

a consi de r ab l e im act on th e workin p ca acity of th e 

adu l ts nd ~a y a l so c ontri but e to th e ar ., r va t i nn of 

t e un . l a nc ed nu r it i ona situation in th e l ow nc ome 

r no lncome ~ rouns . 
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C o ns~ d8~ in g the damag e ca us ed by thes e infecti ous 

agen t 3 a ri ::: irJ G f~O :-i l un sa nit a ry conditi ons, it s eems 

impe l'a tive t o improve e nvironment a l s a nitation in the 

city of Add is Ababa . I n l i r ht of th eo ccurrenc e of 

multi p l e inf ections, it is recomme nded th a t mor e 

a pp r op riate :,e th ods and t horou gh examin a ti o n of 

stools be made f or the dia[~Q5i s of int es tinal 

r a ras it 8s . It is also nece s sa r y t o pe r fo rm bo th 

microsco pic a nd l r vi ~rD culture meth ods 
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