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There is great beauty in simplicity. That which is simple is close to the truth. 
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mebia in Ethiopia: Problem in diao-no i and determin ati n 

of preva lence of infection 

AB TRA T 

Al th ough in thiopia int stinal am bias i is beli ved to b as ociat with many as of 

diarrhea, diagnos is is based on xamination of fre h stoo l sampl s b micros op)" a m thod 

that cannot discriminate the potential in as i e Entamoeba hi loly li a fro m th commensal 

Entamoeba dispar . The annual reports from Wonji Hospital and th Ethi o- eth rlands AID 

Research Project indicate intes tinal am biasis to be a common infect ion \ ith the highest 

prevalence compared to other paras ites. Des pite a considerably high reporting of intestin al 

amebias is, a twenty-year hospital reco rd among 117080 admitted pati nt showed on ly 47 

suspected liver abscess cases, suggesting overdiagnosis. Though the preval nce of E. 

hi loly l ica/E. dispar by microscopy \ as 24.9 % in Wonji and Akak i, the speci.fic PCR did not 

confirm the pres nce of an E. hislolyl ica infection. E en after carefu l microscopic analysis, 

by using qu ali ty control measures on 246 pat ients with di arrhea, micro co p d monstrated 40 

% pos iti ity of Entamoeba infection. Ho\ e er, appl ication of PCR, a mol cular diagnostic 

method that can distingu ish E. hi lolyli a [rom E. di par did not confi rm an E. hi loly li a. 

onl % harboured E.di par . Coproantigen detection ELI in th sam pati nts sho\ d 

clear lack of nsitivity and speciucit \ hereb onl 11 .4 % sp cim ns in th g nus 

' nlamo ba p cifi c LI A \ r IJ1 agr m nt \ ith th P R. and non of th eight E. 

hi lo/y li a antig n po iti v as confirm d. Th ab nce or /'.,. hi 'lOly lica in ~ ction in onJI 

and kak i \ as b It r justiu d \ ith 10 \ r eropo iti it ( % findi ng. Ling r combinant 

surfac an tig n of ' . hi IOlYli a. Furth r stud among h alth. primary-s hool tud nt and 
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pn on r I~·. Ii par in lion. h 0 Ih ampl \\ 

En lam ba in G lion, b ' ar ful ml ro py \\ ilh 0 ular m ur m nl , of 

G rm 1- Ih r on ntral . 0 \Vas th n ' Ira t d [rom th 21 s mpl 27.6% round 

Enlamo ba-p siti and run in a raj-lim P R \ ith primer , b d on th -r g n 

S qu n of E. hi '1OlYli a and E. di par , Ihal aJ lo\ 0 from th two sp I to be 

di tingui h d. lthough E. dispar 0 \ as id nti fi d in 19- 91. %), no E. hi lolyO a D r 

\ as d I cled . This finding is con islen l \ ith the pre iou in stigation that rrk1I1y am bic 

in G ctions in Ethj opia are inco rrect I attribut d to E. hi {Oly liea and th n treated LIM c ssarl . 

In order to further confirm the actuaJ occurrence of E. hi IOlyl i a, 11 0 susp ct d 

haematophagous trophozo ites were co llected fro m diffe rent hospitaJs and heaJth center . Only 

three (2.7 %) E. hi 'LOlYliea cases \ ere detected by real-time PCR \ hil 71.3 % \ re 'f . 

dispar. The Gnding was similar among HIV / AIDS patients \ ith diarrh a ',: here microscop 

re ealed 12 % E. hi loly l ieal£. di par, but none with E. hi ·/oly liea. The trad.i tion of 

microscop in a routine diagnostic set-up appears unsatisfactory to rel.i abl differentiate RBC­

engulfing ameba from non-in vas i e ameba. The public health Lmplication of this study is that 

patient managem nt and alidity of epid emiological surveys are qu tionable as long as 

microscopy is the only diagnostic tool. There is also a need to continue \ ork to establish the 

aet iology of diarrhea wrongly associated with amebae and xplain th en.igma of patients 

recovering following ' anti-amebic' treatment. The commonl repo ned complaints of bloody 

mucoid di arrhea and association of 10\ D4 vith E. dispar infl ction among AID pat i nts 

r quir aJ t mati e explanation. Training in microscop n d impro m nl. if not to diagnose 

th in G clion aCC UJat I at lea t to minimize th 0 r-r porting. This \ ork emphasiz s th 

n c ssit of capacit building for important diarrh al patho::, n wi th m I cular di agno ti at 

reG rral lev I 
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1. 1 T R 0 T IO 

1.1. The Di ea e Amebia 

la icall am bia i d fined a infl tion th human a troint tinal tra t b a 

protozoan para ite Entamoeba hi ·t Iy ti a lato .I. ith or ithout 0 rt linical 

ymptom (WHO, 1997) . Howev r, only /. hi tofyti a capabl of 

invading the intestinal mucosa and may pread to other organ , majnl th li ver and ra r I 

the lung brain and kidney eRa din & Petri , 1995) . a re ult, E. hi tofy tica i unique, 

b cau e it i able to invade tissue , and the c1irucal presentation ma rang from an 

a ymptomatic infection to an invasive potentially fata l di ea e. 

Infection with E. histoly tica s.s. is ubiquitous, but the highe t pr alence is u ually found 

in poor communjties with inadequate arutation. Mo t infected indi iduals are health 

carrier of the protozoa, since as a commensal it induces no sign or mptom ' howe er, 

a a pathogen it i the cause of invasive amebiasi , with varying magnitude fro m country to 

country (Sepulveda & Martinez-Palomo, 1984) . The incubation p riod in human ma 

ary from two day to four month , with about 96 % of e peri mental infection being 

diagno ed 111 the fir t tv 0 week after inoculati n (Bea r et at. , 19 6 . The m di an 

In ubation p riod wa reported to b ab ut 2 1 da 111 th hi cago outbr ak tud 

(F I t I I. 9 "" ) . ., aC l m . a .. , 

In th earli r da of amebia i r ar h, th a a great unc rtaint among 111 e tigator 

that am ba ma au d ntery. ln India unningham in 1 71 it d 

111 lark ] r p rt dint tinal am ba from fI al ampl f hoi ra pati nt v ith ut 



r Ii ing th m b th di 

Bru kn r 

r d bl d 

d e a ti am ba 

a p th ni . 1 t 

(jr t tim drib d m til am ba ing tin 

ith hr ni d nt hi h h nam d ' m b e 

ontaining r d bl od II v 'th blood mu u In 

ampl utop f th pati nt v h di d aft r month 0 illn ho d gro 

ul r in th wall of the large inte tine that w r full of am ba . D pit thi ob ervation, 

Lb ch wa h itant to attach a ti ological igni fica nce to the pre nc of trophozoit in th 

too l of the patient. He thought that the d ntery wa cau ed b concomitant bact ria 

with am ba m rely erving to create the infl ammato r r at ion . 

Other re earcher during the fo llowing few years, confi rmed Lb ch ob ervation of 

concomitant infections with bacteri a and ameba, although unable to e tabli h th 

a ociation between the presence of ameba and dy entery. Detail ed pathological 

in ve tigation by Council man and Lafl eur (Cited in Ree , 1955) re ealed the pre enc of 

'Amebae" in bacteriologically steril e liver ab ce e thereb demon trat ing the pathogenic 

potenti al of the organism independent of concomitant infection by bacteria. Thu , in 1 91 

they pro ided the clinical evidence for invo lvement of ameba in d entery (Cited in Ree , 

195 5), and they howed that amebic d en tery wa di fD rent from the diphth ria fo rm of 

d nt ry cau d b pathogenic bacteria. Th al introdu ed t rm u h a "amebi 

d ntery" and "am bic Ii er ab c and arri d out d tai led pathologi al tudi , 

onfi rmi ng th pr ence of ameba in th Ie ion . 

uin I and Ro in 18 it d in Fa ll t and RLI I 1970 drib d the t form and 

al L1CC d d in pr du ino d nt ry b ft r b ting troph z ite in th 

r tLi m f at. Ln an prim nt on human lunt r that re In ct d b am ba 
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r m uppl , Ik r nd pr vid d a d Init 

au ing d 

d ith am ba in th In I mat ri al from 

amebia i hil oth r turn d ut t b am riment pro id d th fi r t 

id nc for th fa mpt mati am r of am ba that apabl of au Ing 

d nt ry In ther indi idual . B id , it wa d mon trat d that infl tion ith ', . 

hi toly !i a' doe not nece ari l r ult in d ntery, th majorit of infl tion bing 

a ymptomat ic ( ited in lark, 1998). 

chaudinn (1903) tabli hed th generic name Entamo ba, and re erv d the name 

' ntamoeba oli for the non-pathogenic pecie a mptomaticall harbor d b health 

individual (cited in Bruckner, 1992). H al 0 introduced the name Entamoeba hi , 

for the dysentery-producing ameba. Dobell (1919 further clarified the ituation in hich 

the di tingui hing characteri tic of the fou r pecie of commen al amebae and the 

pathogenjc E. hi ·loLy li a were so clearly de cribed and illu trated (Cited in Jack on, 1998 . 

The commen al species were l::-nlamoeba coli, ndoiimax naJ7a, fodamoeba biil chlii, and 

1 ientamoebajragili . 

1.2. The Organism: Entam.oeba histolytica . . 

1~l7lamo ba hi. loly li a .. I an nt ric pr toz an para it that in eith r trophoz ite 

r t fI rm . It bel ng 

th ubph lum ar dina 

P udop d D rmino pr 

In I al. , I o . 

an up r la Rhiz pod a v ithin 

that infl t human ithin th ir 
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mil nt m bid rd r m bid nd la In Iud E 111 1 Iyll I, E. 

i ll II' It. '. /~1I1 m ?b II rlmClI1I11 , rr d t a 

, mall ra 

and i 

, di tin b irtu morph lo:r ul1Iqu antig n , 

anal i Bhatta ha a ' I 11. , 199 1 la I I ati n f th amil E II/ m ?b 

ba ed n m rphol gy, antig ni diffi r nce , D haracteriz ti n, I 

drug u c ptibilit , ho t pecificit il1 it1'o growth character and in i vo irul n e 

Tachibana el al., 19 1). 

Only I . hi ,toLytic 1 Inva IV of the En/amoeba group, which include E. di par, 

har/manni, E. poLe /d, E. coli, and ingil 1Ii . l inical di a e In human uch a 

am bic co liti and liver ab ce I a ociated with I . his/olyli a . ' alone 

Trophozoite of thi para ite contain a ingle nuel u and nu ar di i ion 0 ur ithout 

th formation f canden ed metapha e chromo om and no ual form of the para ite 

have been identified (Singh & Petri, 2001). The genome ize of E. hi loly li air lati el 

mall for a eukaryote (3 .2 XI07 bp) and extremely adenine and th mine rich i.e. 67 % 

v ithin coding region and 78 % 0 erall (Tannich & Hor tmann, 1992). 

E. hi 'I Iy li 1 i a eukal otic rganl m v ith unu ual cellular characteri tic la ki ng 

or oanelle that morphologicall re emble the rough ndopla mic reti UIUffi, Golgi 

apparatu or mitochondria (Clark & Rog r 1995) . uclear-encod d mitochondrial g n 

u h a p ridine nu I otide tran h drogena and h at ho k pr t in 60 h p60 ho e r 

n tim 

Rib am fI rm aggr oat d tallin arra 

rib omal g n ar found 

n a ir ular 2 kb D 

mit h ndri a ( inoh & P tri 200 1 . 

opla m f th tr ph z it and th 

m I ul . Th ribo omal 

pi om at d ut id th nu I u 



1.2.1. Life cycle and tran ml IOn 

The li fe cycle of ' . hi lolytica con i t of an in£! cti e t and trophozoit form that could 

be either inva i e in ome or non-inva i e in the majorit of a (Fig 1) . Infe tion 

occur when cy tare inge ted from fecally contaminated food or ater. xc tation 

occur In the maLi intestine where a cy t undergoe nuclear followed b cytopla mic 

division to form eight trophozoite . The trophozoite can then colonize and/or in ade the 

large inte tine. In the majority of ca e (90 %), the para ite i comm n al and infe tion i 

a ymptomatic and elf-limiting (Gathiram & Jack on, 19 7 Gatti et al. 2002) . Figure 1 

illustrate that mall vegetati e amebae are commen al and are re pon ible or th 

production of cy ts nece ary for tran mi ion to new ho t . T he comm n al ameba ar 

ometime termed a "luminal amebia i " and the are non mou ith the meaning of 

" t pa 

nd r om ir um tanc 111 a Ion f th inte tinal pith lium b tr ph z 

I ad to th formation of fla k- hap d ulc r and di minati n t th r organ mainl th 

Ii r. The capacit f ' . hi '/ Iy fi 7 to p n trat th v all of th larg int tin and t 

pread traint tinall a unt ~ r th linica l mptom In am bi 

d nt th tr ph zoit ar larg r up t 60 ~m and man ha mat ph u , 



m tim h mg n rm u numb r nd n d, ntra t d hr In th 

, I 

r und ithin in ad ingh P tri , 200 I . Th r a n ral 

agr m nt that am ba do n and c rtainl th am ba In Ii 

ha e no chanc of p n-d w I 6 til 0-1 ~m in diam t rand 

conta in four r ~ w r nucl i . Th quadrinu ate form of th para it 

that i r tant to ch i rinati n and an Urvl V for ev ral 

Norma l stools with cysts 
Potentially infective 

Invasion of 
intestinal mucosa 
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In a m t en ironm nl. 

I nvasion of liver 
and other organs 

Amebic dysentery, 
Excretion of diarrhoea with 
haematophageous ameba . 
Not infective 
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1.2 . . he two pecie concept 

h e of t 0 m rph 10 i all id nti al ithi n E. hi. I /y ll 1 I \\ a 

d a arl a 1 2 Brumpt m up \: ith 

[hi id a b n m bia i III th tropi al 

and t mp ra t limate . He propo d the nam r th 

th t i nfin d t t mp th pr al n In pit 0 a 

high pr H th nl " f~ lI/ 1110 'ba 

In am ba. H Fu rth r ugg 

\i al nt in tr th pr th di 

hi h r. rding t him uld b " ~. d S'II I ri ' " in \\ h m 

th r I mild ti u In n. h am b In u h uld d pr mill nll n 

ba [ n liE. d II lri ) " d p r ti u gl Ing n mpt m r m 

r a n, th h mpr ml d. u h h ng 

m hani m did n t h n th III abilit f . d i. ] r th F.. 

d : ' III 'n ) nd E. c.li. P r pr du qu drinu I at d t whi h r id nti I, an b th h d 
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1.2.2. The two species concept 

The existence of two morphologically identical pecle within E. hi ·talyti a .1. a 

propo ed as early as 1925 by Emile Brumpt Cited in Jack on 199 ) . He came up with 

thi idea by noti ng the difference in the preva lence of in a i e amebia i in the tropi al 

and temperate climates. He propo ed the name E. di par for th non-pathog rlic p i 

that is confi ned to temperate zones wh re the di ea e pre al nce i 10 , in pite of a 

relat ively high prevalence of a ymptomati ca rrier. H po tulated that onJ "Entama ba 

dysenteriae " to be the pathogenic inva ive ameba. He further ugg ted that thi pe I 

wa more prevalent in tropical zone wher the pr alence of the di a on iderabl 

higher. Accord ing to him, there could be h alth carn r of " '. d 'en! riae " in hom 

there i mjld tis ue ll1va Ion. Th am ba, in u h ca e , could fI d pr dominantl on 

bacteri a. liE. dy entriae " in ade de p r ti ue gl Ing n t mpt m , if for om 

r a on the ho t ' d fen e wa compr ml d. uch hang In th ho t d fen 

m chani m did not ha e an effect n th In capabilit r. Both 

d 'enleriae and ' . di par produc quadrinu I at d t v hi h ar id nti al and b th had 
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ind p nd nt Ii 

p rim ntal id n 

Thi 

h n 

pi nati n in d littl upp rt until th r on in ing 

nd illiam 197 udi n 

nz m t ping that diffi r ntiat d b t" e n path g ni and n n-p th g ni } ..,. hi lo/y li a 

train . 

The main r a on for la k of upport for Brumpt h poth th findin of alk r 

and liard ( ited in Jack on, 199 , wher b th pr nted a ry good id n for 

th exi tence of a mptomatic carrier of ameba that r capable 0 

di ea e in other indi idual . on equently, it a b lie d that indi idual ould be 

infected with E. hi tolytica, and might n er develop di ea e. uch inft ction wou ld 

re emble E. di par propo ed by Brumpt. The econd objection to Brumpt propo ition 

wa that it was practically impo ible to diffi rentiate the t 0 organi m blight 

micro cope and hence, it wa not po ible to det rmine the pecie pre ent and de ide 

w hether or not to treat the patient. 

The confusion on w hether E. hislofy ti a i a ingle or two pecle had r 01 d 

ignificantly in the la t decade and a a re ult, E. hi toly li a had been r cia ifi d into t 0 

pecle that are morphologicall identical but geneticall di tinct Diamond & lark 

1993) . The two p cie can thu be differentiated b i oenz me anal arg aunt 

William 1978) t ping by monoclonal antibodi urface antigen tra han el a /. , 

1988) b r triction fraoment I noth p I morphi m and b P R Tannich el at. , 19 9; 

Tann ich & Burchard 19 I ; lark F Diam nd, 1 91 . 



I . . . linica l manifc tati n 

Tn n mpt m In m n indi idu I and mo t n I r 

th ir inG ti on ith ut an di Ra din tri 199 . r un plainabl 

r a on -1 0 % of a mptomati indi idu I in~ t d ith E. hi ·Ioly li a d lop 

r a ar athiram Ja k on 19 7· Haqu et at., 00 1 . In olh r \I ord 

differ nt tudi indi at that in upto 90 % th mptom ar 

ab nt or very mild Gati tal., 2002). Th re i a wide p ctrum of lini al pr ntation of 

hiSIo /y li a infection (Wanke et ai., 19 mptomatic am bia i i primaril an 

int and when it b com xtraint tinal it u uall in 01 the Ii r. 

1.2.3.1. Asymptomatic coloniza tion 

ymptomatic olonization i a common pr entation of E. hi ·toly ti a infection, and 

patient ma fr quentl ha e non pecific ga troint tinal complaint but for th mo t part 

tolerate the inD ction well. The aetiology of a mptomatic co l nization i diffi ult to 

determine ( ingh & Petri , 200 1). mptom uch a c licky 10 r abdominal p in and 

in rea ed frequ ncy of bowel mo ement with liquid tool ar c mmon and th ma b 

int rmittent and hron ic in nature. Thi kind f colonization i non-in a i e int tinal 

in~ ction tabli hed b a la k of ha mat phag u tr phozoit , hemo ult-n gati to I 

and normal mu a n c lono cop Ra din & P tri 199 . 

Th r no r li abl aluatin th ut 111 , and clini al 

Ignll an f ' n n-In '. 1n D Ihi lndia hich i a highl nd 1111 

ar a for am bia i ) a tud ndu t d t amln th au 0 



n u int tinal mpl int 

al., I 

LInd in .7 % nd 

pr f mpt m 42 % 

P pul ti n nd ' I 

r F.. Jill Iy l' 'Ct 

b bl b du t th hi h 

ith diarrh a . thi tud did n 

p ific t t, it i diffi LI l t t diff! r ntiat th clini al ignifi anc if an 

E hi I ly l iC 1 C mpar d t ' . di par inti ti n. 

fa mptomati 

T h re are r p rt that a mptomatic In cti on wi th pathogeni r ult In 

erum antibody re pon e (Ravdin et d , 1990 and in erum antig n mla bd- la et d. , 

1993). tudy in Japan indicate that colonization with ' . hi 10L Ii a .I. in the male a 

population cou ld re ult in 13-20 % ropo iti it for ' . hi ·t Iy ti a in tion Tak u hi 

af. , 1989). The ituati on in Japan i in harp contra t to hat i tI und in th nited tat 

and Europe, where almo t all ' . hi lolyti Ci 'eli par i olate fr m olonized homo ual 

males are E. di par (Gold meier el af. , 1986). It i beli ved that indi idual that are 

colonized with E hi loly li a are at high ri k for future d elopm nt of in a i di ea 

month to e en year later and hould be treated Takeuchi / af. , 1 9' l ru en tal., 

1992) . 

1.2.3.2. Amebic dysentery and coliti 

D entery or coliti i the main compli ati n of in ti ct i n ith E hi to l Ii a . T pical 

am bic ulcer cur In the c I n primaril In urn th iom id th 

r ctum (P rez-Tama 6) . 1n a pati nt ith di rrh a In lno i ibl r 

mIcro c pI bl od it i ery Imp rtant t mak a di ti n ti au 

u h a 17 I la, nd nt r and nt m rrhagi E. 
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/, R di n P tri , I II th P th \\ ith gr I bl d ' or 

h m p i ti In m bi 

ba ri al d pati nt u u II t I. 19 7 . lt i al 0 

nti al tak int n n Ii In mmat bo I di 

i ch mlc oliti and ga tr int tinal bl nda to di rt i pi nd r P tri , 

200 1 . B cau e of pot ntiall mplication of t r id treatm nl In a ut 

amebia i , am bi infection mu t b rul d ut b biop , and r logy b re in tituting 

th rap for inflammatory bowel di ea ( opnick, 1973 ; Pat I et aI., 19 9 . 

Patient with am bi coliti pre ent ith blo d diarrhea and abdominal pain and 

tenderne s ( tanley 200). The commonJ rep rt duration of mptom la ting e eral 

weeks, ugge ting the chronic nature of th in fect ion. numb r of mall olume mu oid 

tool are common, but profu , watery diarrh a could be not d. Pati nt tool ar 

invariabl haem-po iti e, e en though no blood i en a ' . hi. t Iy ti a in ade th 

colonic muco a dam & acLeod 1977). Pre entation of amebi coliti om time 

cou ld be at pical, with non-blood di arrh a and lack of temi mptom u h a fI r 

rendering diagno i difficult ( ingh & P tri 2001). Laborat ry diagno i In u h 

patient unreliab l II1C a ingl too l am for para ite i in en iti hi topathologi 

onfirmati n f in fl ction n biop ma b d mandin o and t t for 

anti am bic ant ib di in th tting P tri I 96 . 

R ctal ble ding mainl in hildr n v 'th ut diarrh auld b n Jammal tal. , 19 

hit blo d 

Fe r i 

I and in 

numb r ar g n rail n t a hi 

rv d in I than 0 % f pati 

11 

an b i ibl , but 

Iman I al. 19 

v ight I and an r la an b 



pr nt. 

diarrh , G r pr 

In am mati n, and 

indi idu 

liti i an in fr qu nt pr 

pr di po iti n fI r c urring in th 

& tia, 1969 r ipi nt 0 

you ng Fuch t 11. , 19 

id 

lh 

am bi 

rti 

nl m bi bl 0 

in, n n \ ith p riton 

I., 19 1 ' ulmin nl 

li on lh t ha a high m rt lit and a 

ank I al. 19 pr nant vom n 

Kanni Knight 1969 

Ameboma i al 0 another form of int tinal am bia i 0 unn inrr qu ntl 

Tamayo, 1986). It i found mo t often in th c cum and a ending olon a a rath r larg 

(5 -10 em) and wel l-defined ti u ma occup ing th \i all and th lum n. though 

ameboma i u ually a ingle Ie ion, occa ionall th r ma b m r than ne and , in rar 

ca e , mo t of the co lonic wa ll i in 01 ed . 

1.2.3.3. Extraintestinal Amebiasis 

Amebic Ii er ab ce (AL) i th mo t frequ nt manifl tation of trainte tinal am bia i 

(Bruckn r, 1992) , b ce complicat am bia i In to % f pati nt (Fr I. , 

1989). The clinical pre entation I hibhl ariabl ranging fT m ight 10 akn 

and 10 -grade D ver or an acut to fI bril illn agu right-upp r-

quadrant di c mfort, point tend rn b n rib di omf! rt 

preading t the right h ul d r Pati nt pr nt acut I ith mpt m of I than 

f durati n ha m r pr mill nt abd minal palll \i ith and ng r 

Katz n t in I. 2 . n mla leu and Ie at d al kalin ph phata 



r n n t d, but undi tri In tr min 
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Id r pati nt t nd t pr nl ith hr ni illn , I ting 1 n J r th n t\ 

ha r onl 0 % and ma ha a \i a ting di a 

Katzen t in / at., 19 2 . Th numb r f pati nt pr nting 

incr a ing, po ibl r f1 cting i and b tt ra e 

I v tion n 

ar . 

h 

ight 10 

m to b 

characteri zed by a ignificant male pr p nd ran and it i n mo t ommonl 

in patient who re ide in or have emigrat d fr man nd mi area Tug & P tri , 000 . 

It remain unclear why extrainte tinal am bia i 

been sugge ted that alcohol u e ma playa rol 

mor common In m n although it ha 

eto & Ro ky 1999 . Ha ing al ohol 

consumption (> 150 g per day) i another common fi nding in pati nt with . Th re i a 

speculation that alcohol render the Ii er more u ceptible to amebic inD ction b Impalrlng 

Kupffer cell functio n or by ImpaIrIng both ellular and humoral immunologi r pon 

eeto & Rocky 1999) . Onl few patient , 1 than 0 %, ha e a ti diarrh a at th tim 

of pre entation with ALA (Reed 1998). t the time of diaono i f AL tr phozoite ar 

rarely found in the tool (18 % of ca e) alth uoh th 

majority of patient Petri 1996) . 

an be id ntified b cu lture in th 

E. hi ·foty /i a trophoz it r a h th Ii r thr ugh th p rtal 

p riportal inflammation (Re d 2000) . Di minat i n thr ugh th bl 

ur i al i po ible b the re i tant natur 

of compl / at. 1 u hind f irul n 

tr am and 

ti a ti n 

I comm n to man minat d in fi ti n Harriman / at. , 19 _. 



in r ' I lI., I 

n In m bi 

f lh 

- n th u h lh 

lit i , tr 

trophoz it ar pr nt , th ar nl 

aI. , 19 2 . 

m ut In 

t in 1 at II 

in th th alz n t in 

Jmpa ir d ho t d fI nce ould b Imp rtant In all ng th t bli hm nt 0 h pati 

in fection with ub equent ab c 

right lobe (Gibn y, 1990). 

confi rming the pr enc of a ma or ma , bu t annot di tingui h b t 

amebic ab ce (Rail t aI. , 19 7). 

lit and in th 

ar u ul in 

n p og ni and 

tool exam ination and too l ant it>en d te ti n te t ar u uall unh Ip fu l b mo t 

patient with ALA do not ha e d te tabl para it in th ir to I P tri 

erologic te ting with enz me immuno a a 

antibodi e i diagno tic of choice fo r el al., 199 . 

management alone i uffici nt to treat un mpli at d a 

drug of choice for treatm nt f L d b a luminal at> nt t 

a mptomatic ca rri r ta t (Fr man I af. 1 7 . 

1.3. pecific Detection of . hi t I ti a and . di par 

1999). 

ir ulating 

m di I 

r main th 

th 

I'i cro and unr liabl dia n In th r niti n 

of t m rph I gi all id nti aJ and E. di p r P tri 1996 . h 



n iti m r lh n % l 0% in ( p li nl \ ilh m bi li li 

r m mIn ti n 1m n P lri ' / I., I 9 7 v n 

th ugh lik I b I~. lh n E- d, plr 

onzal z-Rui et al., eli f r tr onlain 

inge t n diffi ult Haqu 11. , I 

n d for p cie - p cific diagn I f , I and , eli par unqu tionabl . 

'icro copic identificati n of the para it Ii r r 

nei ther en iti e nor pecifi c, and h uld b r pia d ith 

diagno tic t t (P tri 1996). numb r f diaono ti t t ha b n 

developed 0 er the pa t two decad , u h a 

(Garfi nkel, et ai. , 1989), P R, and coproanti 11 

main tay of routine diagno i In man ndemic c untri b au 

method easy to apply, 

] .3 .1. Isoenzyme analys is 

anal mole ular prob 

Icro op till th 

f la k 0 an appropriat 

alii nez-Palomo and co ll eagu I 1 T) in tigati n on I cti n aggl utinat ion and 

erythrophagoc to i revi ed the old idea f r gnizing E. di'P r a 

The d mon trat d that on l in a i train agglutinat d in alin \,: ith th fir t 

indication fa bio hemi al di i i n \i ithin \,: hat \i a bing all d hu 

for th fir t time, it ibl in agglutinati 

i lated fr m indi idual and r m th ith a mpt 

h major br a thr ugh h am In I 7 r m tr mobilit 

pr p rti f rtain am bi arg au nt illiam 197 . 1 nz m 
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nd -malat 

arg unt, 1 
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P nding on th 

d in on 0 h 0 linical pictur of th 

categorie : pat hog ni ith tv 0 fa t ad an Ino h okina b nd r non-patho nl , 

h re the two band ar Ie ad an Ing arg aunt 19 

Two i oenzym pattern , the h okina e and ph pho lu omuta , r found to diED r in 

their electrophoretic migration in pathog nic and non-pathog ni ' hi t Iyti o. Th 

pathogenic i oenzyme pattern , which ar th minorit of a e , ar u uall d ri ed from 

individual with po itive erology, and hi tory f ome clinical mptom . Th non-

pathog nic zymodeme on the oth r hand v ith D w ception b long t i olat from 

asymptomatic camer with negati e rolog . In thi and illiam 

(1978) had shown that band pattern obtain d aft r tar h-o-el Ie troph r i ith th 

enzymes hexokina e and pho phoolLlc muta ith lini al finding . 

imilar re ult have b n obtained b th r gr LIp , u ing diff! r nt 

M irelman I of. & lading t d bat ab LIt th n d t tr at 

patient z m d m 

drib d 

z mod m 

th am ba a compani d b ImmLln i al nd 

lark and Diam nd 1 

n n-pathog ni t path g nl 

ditorial 19 

n n-path 0 III 

rr lati n 

aJt rati 

d that th 

pathoo- nl 

f 

ntaminati n f E. di P ,. ultur v ·th E. 



nI ti n In n tr t d thi P ibilit , U In m h d th t 

di tingui hin indi . hi ./ /y/I . I m nd, 

h id a f n, r m n n-p th \.\l 

n In I ngitudinal ultur tudi " h r n id n 0 al t ration 0 

1 0 nz m patt r d. ith r th Inding a non-patho nI z mod m , 

in conjunction ith a path g ni d arg aunt, 

19 5). hort-t rm int ra ti n f, r 1 h gro ameba ith 

bacteria, hich mark dl enhanc d th ir irul n e, did n t au an hange In th ir 

pathogenic z modeme racha & ir Iman, 19 4 . 

Exten i analy i of i oenz me patt rn f ·. hi toly li a from diff! r nt g ographi al 

regions, since late 1970 ha laid the foundation four und r tandin f th e j t nc of a 

pecle complex within amebia i ( argeaunt ] 9 7) . th i nz me Ie trophore i 

finding concurred ith clinical and epid miologi al ob rvati n , it a ar to 

argeaunt (19 7) that E. hi t Iy ti a a I e amebia i hil mor 

commonly occurnng morphological! id ntical di par n to a mptomati 

infection . It ha been ugge ted that z mod m can bud a bi h mi al mark r t 

di tingui h bet n th t 0 diff! r nt "E. hi ·tol Ii a " indi idual 

harboring am ba ith non-path a ma n t r quir tr tm nt , a uga tion 

that ha b n put f, rward mu h arli r th n it ffi ial a ptan b th rld HaIth 

Organi zati n ( 0, I 7). 

I nz me anal In pra ti ha di ad antaa 

ful t-po iti 

199 . Th hniqu i rath r umb r m and it 

17 

ulturin 1 pi all 

I. , 

n t f, urt n da 



gr 

diagn 

ph 

and r r 

J tin \\ h rdl u or lini 

pr dur IOV ling l r h- I I 

I tr ph dt m minin h kin mobilit I in 

agaro mlnl- tra han I al., 19 

1.3 .2. Serologica l diagno 

.. 0 t people with inte tinal amebic infl cti n In nd ml area ar d r p at dl to E. 

iat d ith ' . 

diagno i b 

hi loLy tica antigen . Yet in th maJ rit 

hisloLylica may not alwa pre ent (Lott r el ai., for , d 

detection of antibody with crud antig n dim ult, In d loping ountrie 

becau e of the inabili ty to di tingui h curr nt fr m pa t inEi tion athiram & Ja k on 

1987; Caballero- alcedo el aI. , 1994 . erol gl al diaeno i rud 

u efu l for identi fication of E. hi t 

hi toLy tica infection i not endemj ink 

inEi ti n in d I ped ountrie 

d. 19 9' aid ri h I I., 1997 ' Ohni hi 

& M urata, 1997; Verweij et at. , 2000a). It i part icu lar! u ful in diagn ing am bic Ii r 

ab ce 5, ince pecific antibodie d te t d In mptomati pati nt i hieh (Kn blo h 

Manweiler 1983 ' Zengzhu et al., 1 9 . 

erum antibodie to / hi I I Ii a can b d In 7 % pati nt \i ith 

di n I. , O. h a Immun 

haemaglu tinati n a a (Hune I at. , unt nmmun tr apat 

Bha e 19 0 am bic diffu i n d., mpl m nt fi ti n 

Knob loch Mann indir a a 

Tachibanna I aI. , 2000 lat , agglutinati n ummlO I aI. , 



n iti it 

It r I al., 1 II r ' I rI. . 1 

rum nlib di 1 I~·. 111 I Iy ll ' I . 

a ural I d fin d 

f th 

1 nd rd ' i 

n t hniqu 

urfa ant i n pr 

' I 0/.. 1 6 h o 

mal r pr bl m in lh a mnL th 

urr ntl In u ba d on a 

to b hi hi recombinant 

rod iagno i of in am bia i n 111 nd ml ountri a/. , 199 ; 

'. hi 10/ Ii a for fd ting ant ib di BI man et 71. , 2002 . Thi 

approximatel 6-1 2 month after fu l anti-am bi th rap Lott r I al., 199 . 

erological detect ion of antibod i again t . 

di ea e, becau e erum antibodie ar n t 

which i the mo t common ameba Ra din 

IgG, IgM and IgA antibodi e i m 

a n ral pi tur of th 

Ii par in tion 

D r d te ti on of p i5 

than IRA, and i the m thod of 

choice (Healy 1986). P racti all all patient ith in am bia i h ' . hi 101 fi a-

specific IgG, and the pre ence of th ant ib di i indi ati 

infection (Ar ind et aI. , 19 ). rum r d h n 01 nizati n 

confined to the in te tinal lum n. 

The pre ence of p cific / hi tal fi 1 1 ant ib di b U (0 

indicate acti in fecti n 111 0- % f pati nt ith h pa ti am bia i at th tim 

h pital admi i n ( tt ia ntib di 

di app ar ith in 6 ful tr atm nt m kin th m u fu l 

curr nt fr uld b u fu l 

of 1:2 6 r r at r ar i , it nn t di tingui h I traint tin I 



r mint tin I m bi ith r b tit r r p i kn wn b m r 

n iti th n unt r Immun In p nl \\ith Ii r ab 

R tr p I aI. , 

I . . . oproantio-en detection 

Different in e tigator ha e d elop d that d am bi antig n in fr h tool 

ample with a n iti it approaching that f po iti to I ultur Randal tal. , 19 4; 

Grundy el al., 19 7; Haqu tal. , 199 . nl on antig n d t tion t t 

fro m TechLab, Inc. (Black burg a that i p cifi for ' . hi tol Ii a, and i omm r iall 

a ai lable for clinical u e (Haque tal. , 1 5 . Thi 

against an amebic adherence I ctin that i inhibitabl 

a mono lonal antibod 

al) or et I 

galactosamine (GaJ c) . The lectin i 

antigenic difference b teen the Ie tin 

r ed and highl Immun g nic. B au of 

E. hi 101 Ii a and ' . di par it an bud to 

identify the pathogenic pecie (petri & chnaar 1 99~) . 

ntigen detection ELI i claim d t b mor e and p cifi than et-film 

microscopy or culture (Haque et aI. , I 9 

antigen In too l of patient with am bi 

it pecificit 

difficult to a 

t, the gold- tandard ', r quir ulti 

100 % n iti 

t that m ultu r 

tru p iti 

The en iti it fthi m th d n o 

liti i indi at d t b great r than % and 

n pr du 

th 

r than a %. It 

al ult a ultur 

\i hi h i kn n n t t b 

qu and 

ati but ntig n p iti am I ar 

o 



h r I indi ti n th t ntig n d I f\ uld b u ul r th /~. 

tin antig n In p ti nt \. ith am bi r or 

in p ti nt fr m mati In 7% 

of mpt mati bd- lIa el 

al., 199 . In Dhaka, Banglad h, 9 pati nt ith ha d t tabl I o 

lect in antigen in their rum ampl m thod a 

only 16 % after 7 day of tr atment i th m tr nidaz I H qu et al., 000 . 

ti gen detection LI dire tl from fa mu h I u r d p nd nt and mu h mor 

en itive than micro cop and it could b th pr ft rr d t for diagno i in th futur 

(Petri , 1996). It i not generall u ed in nd ml ar a and it r p rt d n iti it and 

specificity still needs to be confIrmed \i ith ind pend nt t chniqu 

et al., 1997' Pillai et aI., 199 ). 

R iir Iman 



I . . . P Iyrn era e hain Rca tion P R in dia n incr \rn bia 

Th p I m ra r luti ni d m I ul r di gn i an u p r iti 

Id ampli I ati n pI o III vilr 

ithin a ry h rt tim D Bruijn I hi i n m r app r nt in th fl Id 

amebia i wh r the pid mi log f th di n a riddl or quit om tim 

becau e of lack f appr priat 

genetically di tinct p CI W i 

of en iti and pecific diagno ti 

ca le tudi in end mic ar a . al h 

hniqu t 0 morph logi II id nti ai, but 

till a trong n d 

that ar fit or diagno ti 

lopm nt 

and or larg -

trapolat d that m 00 million p opl 

were infected by 'E. histoly ti a n. Y t it ha long b n kno n that at mo toni 10% ill 

uffer from inva ive di ea e with the r maind r bing a mpt mat ic pa r 

(Gathiram & Jack on, 19 7 . It i not I ar hat prop rtion of pati nt In t d ith E. 

histolytica . are a ymptomatic and d lopm nt of te hniqu t fil l thi gap I I ar. In 

thi regard peR technique for the d te tion of In tool and Ii r 

ab ce e are encouraging (Wei P R an al be u d di tingui h am ng 

i a late of ' . hi loly li a whi h h u ful D r pid mi gl purpo a II a 

In d t rmin ing th irulen lat Tanni h aI. , 199 1' 

cuna- oto el al., 199 ' lark & Diam nd 199 b . 

anou quen diffi ren e n h 111 In '. hi 'lol Ii a and in E. di p r 

make P R a il app li abl fI r id nti In numb r P R-ba 

m th d ha b n pub li h d Tanni h I ' I., 19 

Katz" ink 1- aldar h I aI. , I . Britt n , al., I. , 



m 

· I., 0 0, 

di n p lh 

ur h rd 

fyll 

and n F. di p r r m pr nling oding g nomi 

Th pr bl m ith lhi P R m lh d \. a il d p nd n on 

nt re tri ti n fragm nt anal I , n 

traction. 

ulturin th r III m pri r to 

The epid mio logy of E hi t Iy ti a and '. di f. ar ha b n 

community of ICO b P R, u ing form alin-fi d 

tudi d in a rur I 

in th Phili ppine 

( cuna- oto eL aI., 1993 ; Ri era I at , 1 6 . 

highly repetiti e equence In the non- oding region f r 

imp le avo id cu lturing of organi m and it i laim d po high and 

pecificity with a g od pot ntial fI r larrre- al pid miolo i tudi h major 

di advantage of thi particular P R t hniqu i that formalin i a kn \i n in hibitor of 

amplification maIGng it prone to fal -n gati re ult . am 

The protocol de cribed b Katzwin kel- aldar h and 19 , for dir 

amplification of E. hi " I Ii a and ' . di p r fr m 

from the 16 mall ubunit rib mal 

en iti it th tar et 

fI und in ab ut 200 c pi fI r a h tr ph 

an b perfl rm d at r m t mp fatur \i ith ut D 

p 1m n 

, Diam 

in natur th 

I., 1 h ntir 

pr ip it ti n but th 

Hioh 

an b 

nt 

n ted P R and th n d fI r th fin I mpl i I ati n pr du t ith r tri ti n 

di t make it un uitabl fI r 1 pid ml g l al tudi 



gn n hi tn 1m n b R n 

I rim tri th pr du t ' I I., I I. , 

2000b . Th th d ar b bp and 1 bp r p titi I 

r glon iT m tra hr m mal ir ular In I~. n tn E- d, P Ir, 

r pecti el . p ific int mal tn th P R pr du t ar 

colorimetrica ll b a olution h bridiz ti n pr dur a r P R. 

prevlou PCR protocol thi P R i r bu t and mor 

diagno i of the two pecie. 

ost conventional PCR method of amplificati n f am ba 0 . ar 

specific to detect E. hi lolytica and ' . di par fr m human fa e . 

hich i 

ntaminati n. 

ompar d to th 

in th di r ntial 

and 

f th m ho e r 

no a r ntl 

requ ire further processing of the P R pr du 

false-po itive re ult due to po ibl cr 

developed clo ed-tube, real-time P R pr 

(Wittwer et aI., 1997) . Real -time PR all 

hich an Ir um nt th probl m 

th ampli n b 

binding to one or two flore cence-I ab I d pr b during P R. 

tream analy i i not required r du in th tim n ddt btain r ult . 

clo ed react ion tub minimize th p t nti al B r nt minati nand th utput 

quantitati erath r than qualitati ,all 1n app r pri t di b 

appli ed (B le mann et a/., 2002 . 



1.4 Epidemiology 

m bi i i id I di tribut d thr ugh nd it i r 

fo r 100, 000 d ath p r ar mai nl In ntral and uth 

ppro im t I , 

and India a 

well a fo r c n id rabl morbidit maniG t d a int tinal r traint tinal 

clinical manife tation (Wal h 1 6· WH 

Health Organi zati on amebia i i th 

protozoan para iti in fect ion aft r malaria 

000 . 

mo t ommon au 

19 7 . 

rding to orld 

m rtali du t 

The global e timation of amebia i a mad in 19 6, b anal of 

the exi ti ng literature , and it wa ugge ted that app ro imat I 00 milli n p pi b 

infected with E. hi toly tica wo rld id Wal h 6 . ur und r tandin 

epidemiology of amebia i ha hanged tr m nd In 

the organi m once call ed I . hi {o/ Ii a n th ba i of it m rph I 

of two genetically di tinct pecie : pot ntia ll In a I e 

f th 

that 

d 

di par (Diamond & Clark 199) . It i n II r onjz cI th t ma n f th fom, rl 

timated 500 million indi idual infi t d ith 

ne er a ociated ith amebic di a , r mu 

( lIa on-Jon et at. , I 6· R ed t a/., m 

the wo rl dv id di tributi ar limit d alu . 

nd ml In m t tr pI I lim 

orld . tin r pr nt III 

d ta n 

pIng 

0% 

houduri t al. I { a/., 1 r it uld r h hi h a a % 



b th ag ar In unt i \\ ith 01 H in 1/ 

aI. , I f\Jth u h u h hi h l1umb r 10 th ru nti) n 

u d n a r ugh pi tu r tru m nitud k plO 10 

mind th urr nt pt it d that in t ad 00 mill ion p pi 

am bia i affl 0 milli n p pi orld\ id , u ing 10 0 

man po er, and ub qu nt 11 , 2000 . 

arI ou survey and routine diagn In thi pi a indi t that am bi i i on 0 th 

mo t widely reported di hann 1 9 . It i 

be con iderabl a ociated with omplaint f diarrh a parti ularl d nt ri I adino t 

indiscriminate treatment with metronidazol 

prevalence of amebia i a high a 

indigenou populat ion in the Blu 

admini trati ve regIon of the count 

called . E. hi tolytica" and the pre al 

% wa r port d in a urve 

Torr 

0% 

6 . 

p rt d t b 

19 

anti-pr toz an dru o . 

ndu t damon 

n nutrition in 

ith hat \ a th n 

9% 

In an th r o border towns 111 the Ea tern part f thi pIa 

communities co ering the central plat au th i pIa th 

in 94 % of the communi tie \ ith pr m th 

e ami ned chool chi ldren 1 . % nn II 

a r p rt tud nt 

ampl d, a mu h hi h r % in th an 196 

- ar m di al admi I'd . ~ % 

"am bic " and I. % " m bi Ii r " ut II 0 ml Ion 

( olin au 6 . rmll1g I % 111 



m t th rm r II I 110 pi t I 

In ntl ' 

a % pre al n ka -i 

Fib r Fact and nJI ith pr b bl iati n am bi and HI 

in ~ tion F ntan t l al., 2000 . 

The main diagno tic method in thi pIa In II ur and in th rutin diagno ti t-

up micro copic e ami nati on of \i et m ar f fr h tip im n or motil 

trophozoite or formol-ether con ntrati n ~ r th 

"£. hi lo /y l i a". What u ed to b 

basis of it morphology alone h mp d 

(WHO, 1997). Micro copy i un ui table 

studies, and for patient care a In 

indistinguishable (tanle 2003 , e pt h n th tr 

cells (Gonzlez-Ruiz ef aI. , 1994 . R nt rk 

trophozoites and cy t reported bel ng t th 

epidemiological tudie ha e erron 

(D iamond & Clark '199 ·Jack on 000 . 

higella or camp loba t r c uld a il b 

th ole diagno tic criterion tanl 00 hi I 

ell. 

Ii 

quadrinu I at d t 0 

th 

r d 

du 

am bi 

I t b 

, '. hi I Iy fi a' on th 

all 

r pid mi 

ar morpholo i all 

n n ul fi n r d blood 

th m J ri t f th 

u h p 

th r 

Ii Ii 

th In thi pIa a 



2. STATMENT OF THE PROBLEM 

almo t all ur 

r li able data on the epid mi thi pia . It i n t nl in lhiopia 

but al o in the orld in ben ral that th m bia i i nfu ing 

mainl becau e of the recentl appr ciat d di tin ti n b t 

ntil relati ely recentl E. hi Loly li a and E. di par 

with either of th two pe I 

of the true prevalence. Thi 

%) of inte tinal amebia i report d fr m h Blu 

1965) . 

not diffi r ntia t d, and in lion 

r ultino in an 0 r timation 

f th hi gh t pr 

g rg , rr , 

The problem lie in the laborat 

recognition of the di ea e. Micr 

morphologically identi cal p CI 

are wro ngl identi5 d a 

id nt i5 ati n f th para it , and in lh lin i al 

apart fr m it inabilit di tinoui h th t 

th r i nt tinal pr 

mi id nti I a E. 

hi ioly tica ha al 0 b n r p rt d t b 19 n 

clinical di agno i , too th re i a gr at t nd n 

otherwi , with am bi lini 

th mpt m . 

b pp, 11110 11 ?/la Iyphi, 

nt ro in E · h ri hi Ii, hi h ar a 

I (pat I D Rid r I . artin -P I m 



hi lOa ur t pr nlinu d pi l th r fniti n n' tim 

ith r ith ut F /Il /111 nn 

a urat diagn m bi n-d \' 

rganizati n r omm nd 

pre nt, tr at d; but if nl '. eli p r i id nli I d tr tm nl i 

In pite of th recomm nd at ion 10 ith I~. 

annual reporting of mo t ho pital and lini In thi ia b 

practi ce . Thj ha re ul ted in a v id pr ad u o anti-am bi drug . 

urvey that determine pre alen f am bia i b I amlnl ng 

measure E. dispar, a thi peci mm n thiram Ja 

al., 1997) . Serologic urvey , on th th r hand r fl t th 

infect ion, since E. di par infecti on d not r ult in a p iti 

r 

Il IIh 

nti I nd 

Vl f I , I 97 

P 10 th 

di gno ti 

pr domi nantl 

7' Haqu 

t Ja k n I 

af., 1985 ; Ra din el aI. , 1990) . nB rtunat I th tru 

the di sease is not po ible be au 

been done in Ethiopia. 

f no 

In Ethiopia, no attempt i mad t diffi r ntiat 

id ntical E. hi ·tolyli a and E. di par, b au 

examination of fr h t 

diagno i , wa that f att i ( al. 

i olate ith an E. hi .( and 

am bic i olate from I tud parti i pa nt 

thi ry li ttl inB rmati n i a ailabl nth 

am bi i h r 

and tr 

b d nt ir I 

hi h tri 

Ii. P 1{, m m ultur 

lin P rt r m 

th 



Th unr Ii bilit d t , uti n I~. JII tol II I In hi pi , ,ill 

m k it ppr priat th itu th burd n tm 

int tinal am bia i b u Ing Impr d diG gn ti m m lh d , u h 

p I m ra hain p R nd nz m link d 

immunoab rb nt a LI b highl nd 

R liable epidemiological informati n ab ut th magnitud of am bi I I ital or th 

clinical and publi c health manag m nt f th di e . Th n d r r liabl diagno ti 

method that would pro ide corr t pid mi I gi linD rmati n i r I ant in o 

the recent ad ance in am bia i I pm nt tanl , 7; Hu ton P tri, 

1998). 

3. AIMS OF THE STUDY 

General Obj ective 

To evaluate the wide pread impr n that am bia i 1 a mm n mpt mati int tinal 

infection in Ethiopia. 

Specific Objective 

3.1. To d termin th P 

diagno ti rep rt f 

populati n . 

3.2. To det rm ine th 

am tud p pulali 

3.3. T th p 

111 int; 

ibl rr lati n b tv 

am bia i and diarrh al 

n . 

ibl 

ti n 

o 

n r utin 

di a In th 

pI 

tud 

nd E. dl.p r 

nd F •. dl.1 r 



4. MATERIALS AND METHODS 

4.1. tudy ubject 

4.1.1. ohort pa rticipa nt 

h thiopian- eth r1 and R f\ RP ohort t rt d in I 9 among 

the \i onj i ugar tat and ka i ib nt n t old mi h I, 

1999) . Wonji i 11 0 km and kaki i 2 km a a fr m ddi baba. ntil 00 I tot I 

of 1679 indi idual join d th c hort tud fr m b th fa t r In rm d 

obtained pal1icipant g t coun lIing fI r H [ ting pr rm ti n n 0 10 -

demographic characteri tic and ual b ha i ur , m di al nd pro id blood 

and stool for ariou laboratory anal I . Th ame pr edur ar r p at d during r gular 

follow-up i it every i month . 

4.1.2. Amebic liver ab ce : A retro pective tudy 

20- ear retro pecti e tud fr m I 2 to 200 ndu t d u ina lini al r 

patient admitted to the di al Ward f Ti ur nb a 10 pit I, dd i 

becau of Ii er ab ce F ur fi ft h ar m di tud nl 

r i \i ed all m di al r rd b , di umm nd d dh P ti nt 

admitted in th if! d p n d tim In ad iti n p ti nt 

r ab fr m th ar hi th H pital 

and th d, u in th Ir ard num r . 

f am bi mpt m and 

ight I fI er abd min I pam ultra und r n In 



th r p \\ i th m r nt 

lini I mpt m and 

~ atur In ludin 

-ra , out m 

m di al card and v r rd d in pr -d Ign d qu ti nnalr 

4.1.3. Diarrhea l patient 

This study wa carried out bet n pril and 0 mb r 200 I t th 

onj i and kaki . Patient nroll d ith r parti i pant 

lini 

und 

r m hindi u I 

oh rt it In 

rt or th ir amil 

member. The entry crit rion wa th pati nt ' mplaint diarrh for \I hi h h or h 

pre ented to the cohOl1 ph IClan . ~ a h pati nt 

parasitological examination. 

I P 1m n or 

4.1.4. Amebiasis in school children and prisoners 

Th fecal ample in e tigated (on / ubj t m r m 77 appar ntl h Ith indi idual 

who Ii e in variou region f E thi pia . Th ubj ith r hildr n att n In 

the three primary chool or inmat f th thr abl 

hool and pri on In tigat d v r all in ar a th r 

ho pital or th r ult b d pi I 

diagno i , th r a a r lat i hi h pr al n int lin In F.. 

' . eli par. 



4.1.5. u pe ·ted clinical am bia 

. r m Janua - Jun 20 , 

center in differ nt pal1 f th 

pati nt In hom RB -

peclm n , all coll aborating t 

genetically di tinct, but m rph 

d t 

id nti 

that true E. hi tolylica infection ou ld nl b m 

finding RBC-containing trophozoite . I lab rat n In 

pI 

pr " 

und Pri r 

pr 

to contain RBC-engulfing troph ml ing in ab lut th n I 

nd I h hh 

th m 

n th 

mpl though 

and they were ending it to E ARP I b r 0 ',: a 

achieved through real-time PCR ba d n th mall ubunit rib 

equences for E. hi '(olytica and ' . di f. at' a d rv 

4.2. Stool sample Collection 

tool specimen was collected from h rt parti Ip nt ~ r E. 

thei r regular fo llow-up i it f 

with direct aline for motil tr 

acetic-acid-forma lin AF fI r 

i m nth . I P 1m n 

th ampl \ 

n t hniqu 

n 

during 

min d 

In dium-

iti n 1 

p clmen wa directl fr ez d In an pp nd tu pt t - 0° 

xtraction . Final diagn I \i a a hi IJ _OOOb 

trained te hni ian fI r it and th r mu u 

ma ro copicall a h mpl lnl tin 1 p ra it \\ r nti I b ' th 



Ing 01 th d Ir lin n In r n ' m il n 

dditi nal in dilu nt r nti J n del ti n r 

a h pat i nt ntc inin) in rm ti n n mpl m an lr m n , 

a pr id d hi h th amining ph I I n mpl t d 

t matic random amplin t 10 % h Ith pn ho I hildr n 

at each ite, and a ingle t 01 p 1m n a pr id d in n and lab I d ontain r 

Part of each peclmen wa pr rved in dium-a id - rmalin r lat r 

micro copical exami nat ion and 011 Ing ' th ab lut ppr 1m t I 01 

faece ) and torage pr erved th r t, at 0 fI r 0 n. · in I dia no I \ a 

achieved through real-tim P R ba d n th mall ubunit rib 

equences for E. hi 'loLy li a and /. di par a d 

4.3. Laboratory Method 

4.3.1. Microscopy 

Fre h tool ample were , amin d G r th pr 

naked e e for appearance and 

Lugol' iod ine and e 

010 II1g tr ph zoit and 

nc ntrat d u 111 fI rmal- th r 

h Imin th a 00 1 ifli r nti 

rib 

o tim 

pp. 

hniqu 

tI n 

f\ IJ I al 00 

i ibl l th 

01 d in O. % lin an 

01 gni I r th pr 

In dditi n, mpl \\ r 

and 

th an u 1~'1I111110 >h pp 

01 a ur 01 nt \ ith ul r 011 r 01 t ring \\ ith u nu I ar an 

01 rph 



4.3.2. D i olation 

4.3.2.1. Direct fr ezcd fa 

n gram ml 

ti ll tra li n 

parated in an epp nd rf tub and h t d in h tbl k 

After odium dod c I ulphat -pr t Ina tm nl ith an qu I hour al 

SS°C), D wa i olated wi th it pin rrnan 

( erw ij et al., 200 1). Bu ffi r, th 

by vo rtexing and it wa in ubat d at 70° r 10 minut a 

transferred to an eppendorf containina 00 fl l ab olut r a h rt pin , and it a 

mixed thoroughl y by orte in t>o nu mb r d 1 amp pin lumn a pi d in a - ml 

coll ection tube and the mi ture ith ab lut than I ppli d th pin olumn 

without moi tening the rim and it a ntrifug d at 10000 rpm r I minut . ddin 00 

fl l of W1 buffer and centrifu ina at 10000 rpm fi r I minut hi d th Ir t va hi no 

step. Emptying the collection tub , add in 00 fl l buff r an ntrifu ino 

minute at full peed compl t d th t p. Th ilh 00 fll 

buff! r (10 mM Tri . 1'0. mM DT ; H .0 art r ntrifu ti n t 10000 rpm r I 

minu t . 

4.3.2.2. Ab olute ethanol pre erved fae e 

ppro imatel 2 m 0 fa d in b lut t ° till 

e tracti n. Th pr dur r I I tin in thi m dir tl 



n r \\ 

an tha n 

fI rl minut at I 0 rpm . 

ith 7 0 ~I fP ntri u ling 

PB with mi r pipett , th p II 

fr h t 01 P clm n. 1h r t f th t P i th 

fr ezed faece (4 .. 2. I 

4.3.3. Polymera e Chain Reaction­
Linked Immuno A ay (P R-

hin lh o ~I 

011 

r I minut t I 

o ~I % pp it \ 

m a d rib d r h dir 

n Enz m 

Amplification of D A ampl for th rti ip nt and th Ir d 

u ing polymera e chain reaction and lubl h bridizati n d Immuno a 

(PCR-SHELA). On the other hand r ai-tim P R b n th m II ubunit ribo m 

RNA gene sequence for '. di par ampl m 

school chi ldren pn oner ho pital-ba d diarrh a tud ulln o 

trophozoite . 

4.3.3.1. DNA Amplifica tion 

D amplificati n and col rim tri th pr du t rri d ut drib d 

pre iou I ( gUirre I aI. , I 9 ; OOOb . tv P R \: r p 

on each D ith 1:.,. th r v ith I~ . d,.p I' -

pnmer . One prim r f each pair \' 

1h pnm 
f\ 

Of\: ard) and P2 T1 f\ \\ hil r E. 



eli P I'th PI I I I 

T \ 

ri O 

up rtaq bu ff! r, 0 III 100 d T P mi , 12 III rim r I an prim r 2, r 

and 417 III di till dater. Lt a mi d II n in 7 III liqu t and t r d 

at - 20° untill u d. 

For each PCR-mix befl re amplifi ati n, on III up r aq p I m r 

wa added, and wa mi ed II. Di p n ing in III Ii uot in 0 ml th in \ II d P 

tube , 2 III of D olution wa add d. Th P R mpli 1 ati n nditi n \.! minut 

at 94°C fo r denaturation' 5 c cl fI r 0 nd 

seconds for 70°C; final e ten ion minut at 72° . 

vi ualized on 2 % agaro e gel. In ampli fi at i n run , p 

hi ·to!y tica (HM I) and E di P II' t g th r v 'th n 

were included. Micro copicall po iti ampl , rand ml 

D A was amplified \i ere che k d fI r inhibiti n b pi king th 

hi toly tica D A and ub equ nt pe ifi P R amplifi ti n. 

4.3.3.2. Solution hybrid i ati n enz m link d immun a a 
detection of E. hi tol fica and E. eli 'par P R PI' du 

olorimetric detection of the P R pr du t \ hi d b h ridi in 

biotin- c njugated probe ifi nd . , . 

T T f\ 

7 

r 60° and 0 

pr du t a 

ntr I or E 

ntrol 

mpl \ ith E. 

f I' 

\ ith 

h 

I~ , 

I I~. (ky r 



natuf ti n 10 minut min P R 

ma hin inl pm 

pr du t. r h bridiz ti n, 0 III P 

d n I 

t d with 100 III lin ' titration plate (Ma i 

trepta idin in 10 ml buff! r , and \ in ub l d 0 

wa hed 3 time with 400 ~t1 PH " II w 

po tcoating olut ion (1 gm B /100 ml PB plu 00 III 1m n 

III d 

rm 

r 

rp 

ml 

10 n ' ml 

olution) and was incubated at room t mp ratur r n h ur h 

times with 400 )1 1 PBS/Tween. Th dilut d ampl 

were added in dup licate to the coat d and 

100 )11 PBS/Tween was added. Th plat " 

for one hour. It was wa hed with 200 pi P 

washing with 400 )11 PBS/Tween and 100 )11 

was covered and incubated for one h ur t r m t mp 

PBS/Tween and one time \i ith PB . Finall 10 -)11 - PP 

ml DEA buffer) wa added. b rban v a r rd 

hour at room temprature in the dark. 

4.3.4. Rea l-Time P R 

id 

r \ . II 

nl 

m t mp ratur 

b tim 

IUli n p r \ II wa add d It 

hin tim \\ ith 

luti n 10 m 10 

r in ub li n r n 

The real-tim P R de ij I d. \' U mpli , l l , n 

di tingui h the -f "I r 



2 

T GAA TTG TTT-

ity C ) and one 

GGC CAC TTTG-J I- non-flu r 

di stinguish the two pecie . Other P R prim r 

CA GAT TGA ATC-J I) and PhH 

3 I)], and a double-labeled dete tion pr b 

CGC CAC CAT CTG GATC-J I- Bla k 1-1 I 

ppli d Bi 

all 

etherlands), were used to amplify and d t t th ph id h rp - I 

used as the internal control ie ter , 2002 . - a h 

performed in a 50-1 .. t1 reaction mi tur 

Qiagen), 5 mM MgCh, 25 pmol of 

ntainin P R 

of each PhHV -l-specific primer 

probe, 5 pmol of the E. di p Ir- p ifi 

pecific double-labelled probe and 111 fth 0 

To the fir t 6 P R tube 5 111 fa tandard lut i 

concentration wa made. T the n 

wa appl ied. For th n ati ntr 

ere added to the other tub Bi 

o 

mpl . 

h 

ampli I ati 

aq m r ml 

pnm r, pm 

pm I r th PhH -1-

rI I pin 

o 0° an 0 



at 7 o. f1 r th I , lh 1 mp rdur Ih 

di 

in graph . 

the tandard curv . he m m nl lh t lh th 

margi nal alu it wa indi ated \i ith th numb r lh in \\ hI h thi urr d 

4.3.5. Cop ro-antigen detection 

4.3.5.1. Entamoeba genus- specific d t cti n 

The Entamoeba ELI te t wa d II Be la k burg 

VA) . It is designed to detect but not to diffi r nti at th nd f~·. 

dispar in stool specimen L1 ing antib di t th lh 

wells contain immobilized pol cI nal antib d P i fi r 1 h i 1 h r I~·. 

hi ·Ioly tiea or E. dispar. 1m n 1 dilut d b adding 00 ~I dilu nl ith r 1 

400 fll liquid stool or approximat I 0.2 g lid t n dr p nJug t m u 

monoclonal antibody specific for adh in fr m I~. and K dq r upl 

horseradish peroxidase) was added t II. iti I, 100 ~d 

negative control (i .e. diluent) and 100 fl l f dilut d 

well. Co ering the well ith adh i 

room temperature. The a 

all test well , one drop of 

peroxide) wa added . The 

the reaction wa topp d b 

can er ion of th 

reader (Tit rtek 

o 

it \: r t \\ h ur 

ttm \ ilh dilul \\ h luti n 

p ulfuri 

11 , ~\ P 1m 11 w 

nd 

h 



r E. dl\p Ir i lh 00 

after ubtracting th n gati ntr I r th numb r 

true po iti ve di vid d b numb r lru p iliv n 'ali 

TP/TP+-< pecificit wa cal ul t d a th numb r lru b numb r 

of true negatives + number of fal p iti 

4.3.5.2. E. histolytica specific ELI 

This test kit is also developed and manufa tur d b f\ h F.. 

his/oIY/lea ELISA uses antibodie to th adh In . Th mi r tit r II nt in 

immobilized polyclonal antibody that bind adh In 0 

conjugate is a monoclonal antibody-per ida 

I. hi ·f iylia I. di p r . 

or Ii. 

h 

h 

fecal specimen is di luted by adding 400 fll di lu nt ith r t 00 fll liqui or 

approxjmately 0.2 g solid stool. One dr p f nJu mum n lonal ntib 

specific for adhesin from E. hi ·tolyli a oupl d t r di h P r id II 

was added . One drop of positive control 100 fll n gati ntr I i .. , dilu nt 00 III 

of diluted fecal specimen were added to the te t \i II. ring th 

plastic sheet, it was incubated for t 0 h ur at r m t mp r tur 

washed five times with diluted wa h olu ti n. T 

(tetramethylbenzidine and pero ide wa add d. Th 

temperature for 10 minutes and the r a ti n \i 

olution (1M sulfuric acid). Th 

measured at 450 nm on microplat LI r d r. 

for adhesin of E. hi tolytiGa if th r adi ng v a 0 0 r high r 

reading has been ubtracted. 

41 
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4.3.6. Serology of amebia i 

• m ng th The prevalence of antibodi e again t 

participants by using stored- erum at - 200 

recombinant surface antigen of E. hi '10/ Ii a 

histoly tica IgG. 

nl h. III (ofy" " ,ntl len an 

r u d nti f~·. 

4.3.6.1. Detection of E. histoLytica TgG b ELl u in rud e anti n 

Polysorp (NUNC) microtiter plate wa coat d with I 00 ~I ntig n luti n p r \\ \I 

~g/m1 lIM1 antigen), and was incubated overnjght at 0 . Th r d at - 0
0 

and it was washed with wash buffer before u e 0.0 PB pH 

dilution of serum samples was made in a a buffer 0.0 

starting at 1/20, 1 00 ~l per well. It was incubated at 7
0 

three times with wash buffer. Conjugate olution, rabbit 

ur, 

assay buffer, 1 00 ~l per well was added, and incubat d at 7 0 D r I h 

washed three times with wash buffer. Sub trate oluti n I 00 ~ I B 

per well , and incubated at room temperatu re for 1 minut . ddino 

stopped the reaction, and absorbance wa read at 4 14 nm. Th pti 

of 11320 dilution of the positive control wa u d a th lu . 

Id ri I 

%, 

In 

ad 

luti n 

1/ 0 

OD value of a serum sample was higher than thi 

as positive. 

alu th mpl '.\" r ar d 



4.3.6.2. Detection of E. Izistoiytica I b u ing r 
surface antigen of E. Izistoiytica 

Microtiter plate (NUNC-poly orp wa III I [ 

containing recombinant Pl E. hi '/Oly li a antig n in dilu i n I : I 

at 4° C overnight, the plate wa tored at - 20 o . Ir t 

incubated with buffer onJy. Subsequentl th tim I;\ith 

containing 0.1 % Tween 20. Predilution of a h 1:20 \ ( m d b dding 10 III 

serum in PBS, containing 3 % milk pov der. nd dilution I: 00 wa mad b 

dil uting the 1 :20 dilution with 950 III PB containing % milk p \ r dding to 

each well 100 III of patient sera in a dilution of 1 :400 in ubi ti n m d at r om 

temprature for 2 hours. The plate was wa hed ti m ith PB nt ining O. I % 

20 . Incubation at room temperature for two hour va mad aft r dding t a h \! II 100 

III of PBS, containing 3 % milk powder and alkal in - njug t d aniti-

human IgG (1 :10000). The plate was wa hed J ti me ith PB nt inin O. I % \ n 

20. Finally, the plate was incubated with pNPP ub trat ur at r m t mp r tur 

in the dark and absorbance was read at 405 nm. 1 h ab 

considered positive for E. histolytica antibodie . Incubating t 
with h 

human serum sample made verification of the p iti r ult . 
t d \\ ith 

the PI and the other with carbonate buffer a ni . ubtra ting ab 
lu 

two wells and values ~ 0.2 were can idered p iti 



4.3.7 HIV screening and D4+ and 0 
q uantifica tion 

mv -1 screening was performed b 

I-IIV uni-form II plus 0 , Biomrieu 

confirmed by Western blot (HIY Blot 2. 

lymph 'y t 

ult 

CD4+ and CD8+ T - lymphocytes were quantifi d u ing thr - I r Immun ph not ping 

using F ACSCAN. The immunophenotyping wa p rb rm d bl 

(100 Ill) was incubated with combination of P c nju at d 

conjugated CD3 MoAbs and perdinyl chloroph 11- prot in 

MoAbs for 20 minutes at room temperature in th dark . Th n 0 lulion 

(F ACSlyse; Becton Dickinson) was added to each tub and in ubat d t r r tur 

for 20 minutes in the dark. All molecular antibodi r pur ha ton 

Dickinson (San Jose, CA). Acquisition and anal n \ 

cytometer (Becton Dickinson Immunocytometel llqu 

and multitest soft wares . A live gate was set around the I mph in rd r t quir 

minimum of 2500 cells for analysis. 

4.4. Data Analysis 

Statistical analysis was performed with SP er I n 10.0 P hi 

Proportions were compared between group u Ing hi - qu 

appropriate; a P value either < 0.0 r 0.0 I d p ndin n th I 

considered significant. 

4 



5. RESULTS 

5.1. Retrospective Analysis of Reported uAmebiasis II 

5.1.1 Prevalence of intestinal para ite in \" nji II pita l 

The annual report of Wonji Ho pi ta l routin wa x mi n d r th 

common protozoan and helminth para ite , tarting r m lill ig 2 h 

record showed that in total 154,425 indi idual r min d a ulp ti nt and 

inpatients, on average 14,039 per year. Amebi rt d a "l~·. III. 10/ 'I I • "' , \\ a 

the highest followed by Ascaris lumbricoide " hil latllblia and th r h Iminlh \\ r 

reported in less and in varying degree (Fig 2 . Th arl di tribuli n p r nl g 

positivity of E. histolyticaiE. dispar and G. Ilmblia in fl h 

result, in each year, consistently indicated that amebi in r th n 

Giardia (P<0.05) . The prevalence of E. histoly li ing rang 

24-31 %), except in 1994. G. lamblia, on th other hand a n 

and 1991 , and all of a sudden it seems on the ri pr babl du t pr bl m in r rd 

keeping. 

Though, A. lumbricoides was reported more fj-equ nt l th n th th r h Iminth lh r \\. 

a continous decline from 1992 onward but reat r th r h Imi nth 

year (Fig 4) . There was no significant ari at i n in annual pr ( I 1/ kw /,111 pp, 

Trichuris trichiura and Strongyloide 
r p rting ill th h r \\ 

clear ri se in Schistosoma man oni pre al n 
n I I an I r 

H pita l h w th t · /~. III I I '11 a 
.. 

Intestinal parasites trend by year In nJI 
\\' 

reported on a regular basis and featur t P mp r lh r inl lin I h 



prevailing belief that the parasite i re m I· in t 

indiscriminate treatment with the comm nly ava ilable anlipr I I. ' ru J. m·tr nl ' Ie r 

tinidazole. 

35 
30 

II 25 
.2: 20 ~ 
1/1 

i. 15 
~ 10 

5 
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.~J/J~ 
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~. 

Parasites 

Fig 2. Intestinal parasite prevalence at Wonji Ho pi lal ba d n rutin dir 

(1988-1998). 
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Fig 3. Intestinal protozoan parasite prevalence trend b 
routine direct microscopy (1988-1 998). 
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Fig 4. Helminth parasite prevalence trend b 
direct microscopy (1988-1998). 
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5.1.2 Prevalence of amebiasi and other inte tinal para it in \ \' n I 

and Akaki cohorts population by routine t I Aaminati n 

A total of 1236 individuals were examined routin I r di 

parasites by direct and formol-ether concentrati n t hniqu in lh rt lu th 

Ethio-Netherlands AIDS Research Project ( ARP abl f~. hi lO/y II . I f~. £II P If 

was more common than G. Lamblia in the roulin mi r 1\\ bing th 

protozoan parasites reported during thi ti me. ignifi anti f~. UI P If 

was reported from Wonji than Akaki (P<O.OI) whil th di n I 

statistically significant (P>O.OS). The commone t h Iminth 

sites were A. lumbricoides, T trichi llra, and . I r arali '. pt T In -llIlIra all lh 

other helminths were found in higher proportion in onji th n in k ki P<O 0 h r 

was significant difference between Wonji and kaki ~ r . mil · II i <0 00 I 

4 



Table 1. Prevalence of inte tinal prot z an < n 
cohort participants of E ARP in nji n 
routine direct wet mount and on ntr ti 

Wonji (N=472) 

No. Po iti ve % % % 

PROTOZOA 

E. histolyticaldispar 11 7 27. 59 77 176 2 

Giardia LambLia 17 "' .6 2 

HELMINTHS 

A. lumbricoides 105 22.3 156 20 61 21 I 

T. trichuira 40 .5 III 14 5 151 I 2 

S. stercoralis 57 12.1 59 7 11 9 

S. mansoni 41 .7 OS 5 6 

Taen ia spp 12 2.5 II I. 2 19 

Hookworm spp 17 3.6 0.1 I -

5 1.1 5 07 10 0 
H. nana 

E. vermicu/aris 3 0.6 O. 6 OS 



5.2. Retrospective A e ment of Pati lit "ith I i\ r 

On average 5854 patients per year, a t tal 

admitted and treated in the Medical Ward n 

the information found in the Ho pital re rd b k . 

certificates, only 47 cases of liver absce 

2002. The incidence of liver abscess i 2. In p r (r, r 0.1 p r 100, 

cases hospitalized in the medical wards. 

Table 2. Cases of liver abscess at Tikur Anbe aHo pit I r 0 
patients based on Hospital record di h rg umm n , 
( 1982-2002). 

Variables 

Total Admitted Patient 

Admission /Year 

Liver Abscess 

mebi 

ndetermin d 

Dark brown pus(Ancho pa t 

Amona all cases of liver abscess the m mm n 
b 

abscess (74 %) followed by pyogenic ab 
% an 

the liver abscess remained undeterI11in d T bl 

0 

ml i n 

In 

ut th 

m ng dml ll d 
th rtifi t . 

7 

9 

OJ 11\ r 

ur r \ hi h Ii 'r 



a piration was perfo rmed two turned 

amebic li ver abscess. The cumulati 

estimated to be 30.0 per 100,000 admi Ion t th 

11 7,080) . The cumulative incidence of p og ni Ii r 

admlssions in 20 years (9 per 11 7,0 0 admi 

concerned, the figures were very imjlar to th admi 

cases were amebic liver abscess. Although th r 

related to the amebic liver abscess (Table 3). 

Table 3. Admission and discharge di agno i of Ii r b 
based on the Hospital record, dischar e 
2002) . 

ALA" Pyogeni c 

1982-1 986 11 (79) 2(14) 

1987-1 991 3(43) 1 (14) 

1992-1 996 12(80) 0 

1997-2002 9(82) 0 

Total 35(74) 3(6) 

" ALA Amebic Liver Abscess; LA, Li er b , 

1 7 

_7 

t m nli n 

The Hospital cards were traced back ITom th ar hi 
111 r I ut 

them ad ml tted from 1995 till 2002 (Tabl 
h r 

microscopy report of "£. histoly li a ' tr 

no records were available. The admi inn 
di 

r I 000 

% 

h \ n l 

tlenl. \I 

\\ilh 



were very imilar to the t tal 7 r m th r m n Ih m 

li ver ab cess patient wa .)6 year rang 

males (44 %) . The most common 

quadrant pain (88%), fever (75%) hepat %. ni 6 

%), and poor appetite (50 %) (Table 4 . 

of clinical symptoms and ultra ound finding. II \\ b \ ilh 

metronidazole treatment. The right Ii er lob w m mm 

whereas the left lobe was affected in two ca ut .. hi h tn 

both lobes. A single abscess was recorded amono 6 % . \\ hil multi 

were documented in 31 %. 

Chest radiography abnormalities were noted in f th 1 pati nt 1 % 

right upper quadrant pam (88%) tenderne and dulln 
% end 

decreased air entry in the right post lung fluid % \: r th m 

findings recorded. The abnormalitie includ d 
ri hI h mi-

diaphragm, point tenderness on right lateral ch t ri 
n r 

and right-sided chest pain with dry cough in the rano 

and inconsistent recording was ob er ed for lini al 
th I 

patients for whom the Hospital card a a ilabl 

i.e. , erythrocyte sedimentation rat cr atinin 
iii rubin l I, iii bin 

direct, and alkaline phosphatase. 



Table 4. Percentage of cases of ' . hi ·1 I Ii 
compared to common clinical i n nd mpt m 
cases In Tikur Anbessa ledi ca l ard 
available (1995-2002). 

No. of ALA· ca ses E. hisfolyticaJE d/spar (%) 

SYMPTOM 

Right upper quadrant pa in 14 14.3 

Fever 12 16.3 

Hepatomegaly 11 0 

Night sweating 10 10.6 

Cough 9 11 .1 

NauseaNomitting 9 22.2 

Poor appetite 8 12 .5 

W eight loss 7 0 

Epigastric pain 4 8.3 

Abdominal cramps 2 0 

Splenomegaly 2 0 

ULTRASOUND 

Right lobe affected 15 6.7 

Left lobe affectd 2 50 

Single abscess 11 18.2 

5 0 
Multiple abscess 

ALA = Amebic liver abscess 



5.3. Misdiagnosis/Overdiagnosis of Amebia by li 'r 

5.3.1 Cohort participants 

The routine microscopy data collected from onji and aki 

eleven-year annual report from Wonji Hospital Ig 

transmission of "E. histolytica ". Further report by Font n t ~ t !. 

possible interaction of E. histolyt;calE. di par with Hi 

situation more closely. Therefore, differential micro op diagn 

parasites was established in Wonji and Akaki for better morphol 

measuring the cysts and trophozoites with ocular microm t r 

practice. 

Microscopy revealed various protozoan parasite from 2_ appar ntl 

when they report for their regular six monthl i it t h rt 

Entamoeba coli (33 .8 %), Blastocystis hominis (31 .6 % I and E. hi I I ' ll 

%) were more frequently encountered. The number of indi idual in 

nJI, r 

I ria ti n, b 

r m th ruin 

\ ith I~. 'oli. B. 

hominis, and E. hartmanni were significantl hibh r P<O.O in \ nji lh n in \... \"'i , 

while there was no statistical difference for other pr 

dispar (P>O.05). 

The specific PCR-SHELA, however, did not re al an 

were 41 (18.2 %) E. dis par cases (Table S . 1h r '.: 

microscopy results of E. histolytic E. di p rand P 

56 (24.9 %) E. histolyticaiE. dispar wer rep rt d, '.: hil P R 

4 

in ludin E. III IO/y ll ' L 

l\.\C n h 

n Irlll nl I ~ 



%) cases as E. dis par, and the remaining 39/56 69. % tu rn 

histolytica or for E. dis par specific PCR (Table 6 . On th 

%) E. disapr were found by the PCR that were mi d b 

microscopy in detecting E. histolyticaiE. dispar wa 41 . % \ hil 

78 .8 % (Table 6). The positive predictive value for E. di p Ir b mi ro r h r 

poor (30.4 %) while the negative predictive value was relati el hi h r 

Table 5. Intestinal protozoan parasite prevalence among 225 h alth hort p 
from Wonji and Akaki, as determined by micro copy with dir 
concentration and specific E. dispar prevalence a d t m1in 
(May-November 2000) 

Wonji (n =110) 

Protozoans detected % 

E. coli 53 48 .2 23 

B. hominis 44 40.0 27 ., -
E. histolyticalE. dispar 32 29. 1 24 O. 

E. hartmanni 18 16.4 9 7. 

C. mesnili 9 8.2 13 II. 

G. lamblia 6 5.5 13 II. 

1. butschlii 6 5.5 10 .7 

E. nana 4 4.0 7 

• 23 20 .9 I -
E. dispar 

* Detected by PCR-SHELA 

55 

71 

II 

I 0 

- 0 

I -



Table 6. Compari on of micro cop findin 
SHE~A finding of I . di p lr n t 
WOn] l and Akaki (May- mb r 0 

Microscop 

Positive 17 9 

ega li e 24 1 -
Total 41 

5.3.2 Diarrheal patients 

Of the 246 patients included in this study, 164 66.7 % 

females (Table 7). Their age was between 1 to 6 ar m di 

were adults between 19-68 years. Among th c h rt p rti ipant 

were positive for HIY. The family member 

screening. Microscopy reporting of E. hi ·tol Ii a I . di f. ,. 

Wonji, in older age groups (age >16), in ti mal and in HI 

was not statistically significant (p>0.0). 0 erall , 0/_ 

l G9 

antiprotozoan treatment, mainly metronidazole r tinidaz I durin th tw m 

the stool samples were submitted. In patient ith mpl in l 

of E. histolyticaiE. dis par identified b micro c p " 
r nl r m th 

not received treatment two months befor P>O.O . 

Duration of diarrhea, and symptom rangm fr 111 I th n n \\ 

than four weeks was reported (Table 
than n -\ k dllr 11 

reported 1831246 (74.4 %), while four 
r 111 r dllr ti n \\ m 

%). The result of microscopy for ; . hi I I Ii E. dl r d 
r 

\\ h h d 

h 



with duration of diarrhea and ymptom . bd min I pIn, t n m nt 

diarrhea, and flatulence were the mo t c mm n mpl int 

weight loss, and constipation were Ie comm n % . 

find ing of E. histo/ylicaiE. dis par wa mor or I 

complaints of constipation, where much high r 

Reporting of signs and symptoms was not ignificantl a 0 i l d \\i h dur I n 

(P>O.05) . 

7 

% 



Table 7. Prevalence of E. hi tolytica/ ·. di par b 
samples with regard to study it ag , HI 
subjects presenting with diarrrhea fr m 
their family members (April- Dec 200 I . 

Variable 

Site Wonji 

Akaki 

Age <10 

j I-I ~ 

16-25 

>25 

Sex Male 

Female 

HIV status 

Positive 

egalive 

Treatment (Metronidazole) Yes 

107 

2 

2 2~ 0 

I - I 2) 

I 4 0) 

2 

1-

121 2 

4 



Table 8. Prevalence of E. histoiyticaiE. dislJa' b d . 1 . . l ' t ase on ml ro 
s~mp es WIth regard to the clinical histo of 24 . 0 
dJarrrhea from Akaki and Wonji coh r? . . 6 tud ubJ t r n 10 J 

(April- Dec 2001). 0 participant and th ir ami I m m 

E. hislO/ylica E.d, p r 

Variable Diarrheal cases (micro . 

Duration (Weeks) 

<1 183 9.3 

1-4 53 4~ .4 

>4 10 30 . 
Symptoms 

Abdominal pair 207 9.6 

Tenesmus 204 40.2 

Mucoid/bloody 196 39.3 

Flatulance 165 ~ 7 . 6 

Fever 77 45.5 

Watery diarrhea 46 41. 

Weight loss 34 41.2 

Constipation 11 6~ .6 

~ ,= The same study subjects may manifest more than one symptom 
¥¥ = Numbers indicate percentage 

py) 

By far one of the most common protozoan infections reported am ng th 

patients were E. histoiyfical E. dispar: 39.8 % of the study subject ver th u 

trophozoites and/or four-nucleated cysts (Table 9). ' Amebia i 

treatment with anti-protozoan drug was provided to large number 

of infection between Wonji and Akaki for most Entamoeb 1 P 

(P R 

1.1 

II 

9. 

9 

9-

10 

22 

11 

o 

h r r 

I IIIhfl \\ < 

similar, only there were significantly more B, hominis infe tion in 'V nji th n in " 1 

(P<0.05). The macroscopical stool inspection showed that I 

S9 



stools ', while 621246 (25 .2 %) was ' liquid tool th r l 0/ 

stools ' . 

Table 9. P~evalence of inte~~inal protozoan infection am n 
diarrhea from WonJI and Akaki, as determin d b 
December 2001). 

Wonji (n=139) 
• Detected parasites % 

Blastocystis hominis 69 49.6 JJ 

E. histolyticaiE. dis par 59 42.4 9 

E. coli 30 21.6 

Giardia lamblia 23 16.5 24 

E. hartmanni 20 14 .4 7 

Endolimax nana 11 7.9 

Mononucleated cysts 10 7.2 J 

Chilomastix mesnili 7 5.0 

Iodamoeba buetschlii 7 5.0 4 

% 

6. 

6. 

7 . ~ 

.7 

* = More than one parasite may be detected in the same tud parti ip nt 

In an attempt to evaluate the performance of coproantig n 

findings of Entamoeba ELISA and E. histo!ytica ELl 

7 

II 

findings of E. dis par PCR-SHELA, as the specific E. hi I I Ii P R di n t 

DNA (Table 10). The Entamoeba antigen detection ~ Ll P 

0 1 . 0 

11 0 

77 

the presence of the two species complex, \i herea th ' 

identified only 8 cases compared to the mJcr op ftn in 
n 

60 



confirmatory diagnostic analysis, using PCR- H L 

cases out of the 246 while no E. histolytica wa d t 

%) E. dis par cases was in agreement with 12/98 12.2 % 0 

in __ 

of the Entamoeba ELISA and none of the E. hi ·tolyli a R 

on the other hand, was able to detect additional E. di P It' in~ 1011 

was negative by microscopy and 1411 76 (8 .0 %) that \i a n 'ati b th [~1I11111 'b I 

ELISA. Considering PCR-SHELA as the "gold standard' , th 

microscopy fo r E. histolytical E. dispar was 61.6 % and 54. %, r 

Entamoeba ELISA it was 72.3 % and 36.4 %, respectivel . In I th 

E. dispar DNA was detected, Entamoeba trophozoites an or ~ ur nu I 

also found by microscopy. Thirty microscopical positive ampl hi h di 

an amplicon in either one of the two PCRs (i .e. were "negati " I d R 

inhibition. After spiking with E. histolytica D A, all sample produ d a p iii pr 1I 

61 



Table 10. Comparison of microscopy d . 'fi ' an pro ntp n 
specl IC for E. dIS par, on stool am Ie 
(April-December 2001)' p P ti nt 

PCR-

Diagnostic method Positi ve 

Microscopy 

Positive 12 86 

Negative 10 I'" 

Entamoeba ELISA 

Positive 8 62 70 

Negative 14 162 

E. histolytica ELISA 

Positive 0 8 

Negative 0 238 

N.B.: PCR-SHELA was negative for E. histolytica in all ca 

5.4. Seroprevalence of E. Ilistolytica IgG in "Vonji and \ka"i c h 1'1 

A total of 390 serums, collected from Wonji and Akaki 

February 1997 and December 2000, were screened for th 

IgG with crude and specific recombinant urfac 

(Table 11), Overall, the result with the crude anti n h \.\ 
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tudy subjects had ELISA titers 2: 1 :40, the recommended ut-o v lu 

of invasive disease, which is valid in non-endemic countrie lik Th 

At ELISA titers between 1:40 and 1:80, there was significantl high r 

in Akaki (P<0.01). In contrast, at higher titers (1: 160 - I: 3 0 th r 

positivity in Akaki than in Wonji. In total 25 (6.4 %) of th 390 rum 

crude antigen ELISA had titres 2: 1: 160, suggestive of invasi e amebia i 

%) were 2: 1 :320 titers. The sero-prevalence, on the other hand, wa onl 

recombinant surface antigen, which is more specific than the crud 

more in Wonji than in Akaki (P<0.01). 

The microscopic positivity of E. histolyticaiE. dis par was compar d with th 

seroprevalence of E. histolytica IgG (Table 12). By rnicroscop 10 / 0 

individuals were reported to be infected with E. histo!yticaiE. di par v hil 

%) were seropositive with the recombinant antigen. The sero-pre al n i ni i ,ntl 

more (P<0.05) with the positve microscopy report of E. histolytic ' . di p r. 
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Table 11. Sero-preval~nce of anti- E. hi I Iyli 1 Ig 
and recombinant surface antigen P- nti n 
randomly from Wonji and Akaki coh rt p rti ip n 

Antigen used 

Crude- Antigen 

< 1:40 132(57.1)" II 

1:40 44 (1 9.0) 

1:80 45(19.5) 

1 :160 7 (3 .0) 

1:320 2 (0 .9) 

1:640 1 (0.4) 

P-Antigen 

Positive 10(4.3) 

Negative 221 (95 .7) 

* = umbers in parenthesis indicate percentage 

Table 12. Comparison of E. histolytica diagnosis by mi r 
antigen (P-Antigen) ELISA by using sample I 
Akaki cohort participants (Feb 1997- Dec 2000 . 

p-Antigen 

Microscopy 

positi ve 6 

egati ve 

Total 11 

6 

10 6 

10 6 

4 

06 

1 0.6 

10 

0 

10 



5.5. Prevalence of E. histoiytica and E. dispar ill Diff rent I pulati 11 

Groups 

5.5.1 School children and prisoners 

The study subjects, in total 772, were from variou part 0 thiopi Ith r nm 

children (47 %) with a median age of 12 years or pri on r % 

27 years (Table 13). There were more males than fem al 1m 

males. Prevalence of E. histoiytiealE. dis par by micro op v a hi h r In n n Ih n In 

school (P<O.05). An increasing linear trend in infection v ith ilh 

age was noted, significantly higher in older age groups than in I h 

difference for E. histolytiealE. dis par infection was not a 0 iat d \ ith 

Infection with E. histoiytiealE. dispar species complex 

parasitic infections in all schools, ranging from 22.1 % to 3 .9 % 

more E. histolytiealE. dis par infection from Sirba Aba I m nt 

either Nekemte or Arsi (p<O.Ol). Among the other prot z an In 

the highest (48 .5 %) in Nekemte School, followed by irba ba 

B. hominis infection from Arsi elementary school (1.2 % . Th 

infection was highly significant between ekemte and irb 

mIcroscopy, 7l.1 % of the school children appeared t harb 

parasites. 

6 

mm n 

1m 

r H. II 111111 

r m r in 



Table 13 . Prevalence of E. histolyticaiE. dispar infection a d t rmin d 
by using formol-ether concentration techniqu r m r 
specimens from 363 children in three primary chool and 0 inm 
prisons in Ethiopia (April-May 2003). 

Variable No. examined 

Study site School 363 

Prison 409 

Age 6-10 126 

11-15 178 4 

16-25 120 

25-35 263 6 

>35 85 0 

Sex Male 587 

Female 185 4 

66 
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Table 14. Prevalence of intestinal proto . . . . lOan In tlon 
asymptomatic subjects from three . . ' pnma h 
deterrruned by microscopy, using formol - th r 
SAF preserved stool specimens (April- a 200 

PROTOZOA 

E histolyticalE dispar 

B. hominis 42 (28 .9) 

E coli 41(28.1) 41 ( 0.2 

1. buetschlii 33 (22.6) 18 (13 .2 

G. lamblia 18 (12.3) 9 (6.6 0 

Mononuc1eated cyst 12 (8.2) 10(7.4) 

E nana 2 (1.4) 15 (11.0 0 

SarcocystiS spp 15 (10.2) 0 \ \ -

E hartmanni 7 (4.8) 7 (5.2) 

C. mesnili 8 (5 .5) 2 (1. ) 0 

From three different prisons, 409 participants were examin d D r i r nt • fit b 

mjcroscopy, and 32.5 % of them were infected with E. hi 101 Ii 

There was no statisticaly significant difference bet een th thr 
J 

histoiyticalE dis par infection (p>0.05). In contra t 0 rail th r 
I,. 

histoiylicalE. dis par infections in prisons than in prima 
h 

hartmanni infection, all other non-pathogenic protozoan par 

. I 1/1 "I \\ 
less common in Shoa Robbit prison. 

higher in Ziway than the other two prisons (P<O.O I). 
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Table 15. Prevalence of intestinal prot . . z n 10 

asymptomatic subJ' ects from thr . . . pn n 10 hO 

° 

microscopy . CJ C I I pi . ' USInb lormo -ether 011 ntrali n l hni 
stool specimens (April-May 200'" . qu r 

ekemte 

PROTOZOA (n = 146) 

E. histolyticalE. dis par 48 (32.9) 

B. hominis 53 (36.3) 

E. coli 50 (34.3) 47 (34 .1 

1. buetschlii 17 (11 .6) 14 (10.1 

Mononucleated cyst 6(4.1) 13 (9.4 

E. hartmanni 4 (2.7) 2 (I. 10 

G. lamblia 3 (2.1) 10 (7.3 10 

E. nana 6 (4.1) 5 (3 .6 0 

C. mesnili 5 (3.4) 4 (2 . II -

A sub sample of 213 DNA samples, mjcro copi all p iti 

cysts and/or trophozoites, were retested with real-tim P 

and prisons (Table 16). The PCR re ult indicated that I 

am ples were positive for E. dispar. wherea n n \' a P 

dispar- specific amplification could be det ct d It r 

u ually before 35 cycles (Fig 5). Onl J out fill 

negative in the PCR. Whereas among ca e in \,: hi h mi r 



the findi ng of trophozoites only, PCR a n in I 

every PCR-negative sample was retested in th P R, h 

In all samples except one, amplification of the int rnal ntr 

threshold of approximately 33 cycles. The ampl th t did n 

control was one of the cyst-positive samples that appear d P R-n tiv r i .lI/aIT/()fh(J 

Table 16. Comparison of microscopical detection of Enlam a hi I I 'll I i~. tli pur t 

and trophozoites from primary school children and pri n r \ ith th 0 Ih 
real-time PCR detection (April-May 2003). 

Real-Time peR 

E. dispar 

Microscopy 

Cysts only 79 

Trophozoites only 87 10 

Cysts and trophozoites 29 

Total 195 
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Fig 5. An example of amplification plot of . di ' ar 
specimens collected from primary schools and pri n . . 
amplification was detected with threshold cycles between I and 4 

5.5.2 Reported baematopbagous tropbozoites. 

Between January- June 2003, 110 stool samples thought to nlain 

trophozoites of" E. histolytica " were collected from 8 different h pital' an h '<lIth 

centers laboratories from Addis Ababa and outside (Table 17 . ut II 

collected, Real- Time PCR was positive for E. histoiytica nl 

collected from Gondar University Teaching 1-10 pital and th th r 1\\ m 

Teklehaimanot Health Center. The specimen from ondar r 
ul . \ JI . 

(threshold for positivity) after 25.2 cycles (Fig With rna nl . lh' 

trophozoites seen apparently belonged to E. dispar i.e., 77/1 1 71. , and lh ' 'mJlnin 

30 samples were negative for both species. 

7 



The pecific prevalence of E. histolyti a in dd i 

haematophagous trophozoites was 4 %, whjle it a 

upposedly RBC engulphing trophozoites report d fr m di r n 

dd is Ababa were neither E. histolytica nor E. di par a d t rrnin b R 

Table 17. Real-time PCR characterization of haematophagou tr ph 
eight hospitals and twelve health center laboratori J nu 

Study site No. examined 

Addis Ababa 50 

Wollega 26 0 

Gondar 11 

Wonji 8 0 

Mekele 7 0 

Assela '" 0 .) 

Hatat 3 0 

Akaki 2 0 

Total 11 0 
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Fig 6. Amplification plot of positive specimen for E. his/oly/ica fr m 
Hospital with a threshold value of 25.2 (black arrow). The ther 
the serial dilution of the positive control. 

nd r hln ' 
line r pr ' 'nl 

Six representative stool samples that were supposed to be ith haemal ph 

trophozoites were preserved in SAF and their different morphological featur i ' d ' It· In 

Figure 7 A-I. The pictures were taken under 400 times magnification fr m di n: ' I m unt I 

the SAF preserved specimens. Figures 7A to C were troph zoitc thaI \\ cr ' n 'llh'r f. 

histo!ytica nor E. dispar according to the Real-Time P R. Figure 
I. n lh' lh ' r 

hand, were found to be E. dispar on the basis of the P R, in tead f . hi / 1 '/1 ' 

The delicate nucleus strung with fme chromatin particle uni ~ rml alta h·d I Ih' In i 

of the wall (Fig 7G-I) suggests that the trophozoites bel n 

dispar. However, large chromatin masses could omelime 
' n t lh ' inr 'r n . . r 
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wall (Fig 7D-F). The nuclei morphological charact r ti 

histolyticalE. dis par for Fig 7 A-C, the caryosome i rather d n cll 

caryosome was well formed and centrally located in mo t a Fi . " • I 

was also found located eccentrically in some cases (Fig 7E & H . 

T 

b 



A 

G 

,: :~ '7 "i_' "cs of icroscopicaUy po itive Enfam eba tr 
to De enguiling ilisC. The pictures were taken under 
SAP preserved stool specimens in direct wet m unt. 
histolytica and/or E. dis par, while 0-1 were all £. dispar 
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5.5.3 HIV/AIDS patients and Amebiasis 

The prevalence of E. histolyticalE. dispar by micro copy wa 11 

my/AIDS patients with complaints of diarrhea, from thre Ho pit I 

(Table 18). Almost all positive E. histolyticaiE, dispar wer ' lit fI1 

except a single case where quadrinucleated cysts were found tog th r 

infection with E. histolyticalE. dis par in males than in femal e and th 

highly significant (P < 0,01). A steady increment in infection rat \ a 1 

increases with age groups above 45 years appearing to have igni Int i 

with E. histolyticalE. dis par (P<O,Ol), There was no signi ficant di • r n r J ... 

histolytic/E. dis par infection between outpatients and inpatient (p>O,O' , 

All the 137 fecal samples were retested with real time PCR and no £, hi '/ I 'II ' I In 1 n 

was confirmed. The actual specific prevalence of E. dispar, on th oth r h nd, \\ 

(25.5 %) by PCR versus 1l. 7 % E. histolyticaiE. dispar identified b 

19). Only four out of the 16 microscopy-positives (25%) v ere in agr m nt \ ilh h P R 

result. In contrast the PCR detected additional 31 (88 .6 %) E. di P II' th t \\ r , 

microscopy. 

Distribution of Real-Time PCR findings of E. dispar among 11 HI I AID P I nl \ 

compared with CD4 counts (Table 20), About 88 % of the pati nl h 

range of 2-192 cells/~l with a median count of 61 cell s/ ~,d "hil th 

CD4 count in the ranae of 228-756 cells/ ~l with a median 
I:> 

of getting infected with E. dis par appears to be twice more \ h n 

200 cells/ ~l (30 ,5 %) compared to when CD4 count i abo 
00 
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no sianificant association between the presence of E dl P If' 
~s c ' 

(p>0. 05) . 

Table 18 . Prevalence of E. histolyticaiE. dis par based on mi ro 
formol-ether concentration by sex, age and hospital among 1 
presenting with diarrhea in Ethiopia (March 2002- Dec 00 

Variable No. examined E. histolyticaiE. dlspar (Ok) 

Sex 

Male 96 15 (15,6) 

Female 41 1 (2,4) 

Age 

16-25 18 1 (5,6) 

26-35 66 6 (9,1) 

36-45 36 4 (11 ,1) 

45+ 17 5 (29,4) 

Hospital 

Army 55 6 (10,9) 

Police 47 9 (19,1) 

St. Paul 35 1 (2,9) 

Patient 

Inpatient 99 12 (12,1) 

Outpatient 38 4 (10,5) 

Total 137 16 (11.1) 
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Table 19 Real-Time peR characterization of micro . fi . 
d

' , ,., . SCOpiC mdm 0 I } I II 

.lSpal among 1.) 7 HIV +ve diarrheal patients (March 200 _ ~. ~ /() JII U I: 

Real-Time peR specific for E. dispar 

Positive Negative 

Microscopy 

Positive 4 12 

Negative 31 90 

Total 35 102 

Table 20. Prevalence of E. dispar as determined by Real-Time P R in r I Ii n I 
counts among 119 HIV patients presenting with diarrhea '\ r h 00--

CD4 cells/fJl 

2-192 (median=61) 

228-756 (median=295) 

2003). 

No. examined E. dispar % (95 % en 

105 

14 

32 

2 

30.5 (21.5 - 39 5) 

14.3 (4 9 - 23 ) 

* == 95 % confidence intervals for percentage of E. dispar 



6. DISCUSSION 

The data collected between 1997 and 1999 from the cohort tud p rti ip n 

microscopy, showed higher prevalence of both protozoan and helminth in 

S. mansoni, and G. lamblia infections. Although a study by Bekele I al. 19 

that transmission of S. mansoni might possibly take place in Akaki th hi h pr 

S. mansoni infections in Wonji may easily be understood, as the area i kno\\ n 

endemic to it. Furthermore, the Kato technique which is the standard m th 

(Fontanet & Woldemichael, 1999) for S. mansoni was part of the rutin 

Wonji whereas it was not a routine practice in Akaki; thus redu in Ih 

detection of S. mansoni ova. 

Although non-significant, a somewhat higher prevalence of hookwork in 
.. 

Ii n 10 \\ nJI 

compared to Akaki, is to be expected because most study participant in 

workers, while most participants in Wonji are workers in the ugar PI ntt i n \\ ilh m 

risk of exposure to soil-transmitted helminths. 

Analysis of data from Wonji Hospital Annual Report indicat d 111 t I~. 

d h t ominent int tin I 
ispar, reported as "E. histolytica", and was t e mos pr 

routine diagnosis from 1988 to 1998. The reported annual 

infection", which was greater than 24 %, throughout the rep rtin 

high transmission of "intestinal amebiasis". Although the r p rt 
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eemed to fluctuate somewhat, it essentially remained hioh durin 1 h 

annual trend in Wonji Hospital points that amebic infection a 

every year, showing that "E. histolytica" was reported on a r ul r b i 

insurance coverage for employees in the factory is full , it i po ibl h 

case was treated. One could speculate this to be either an 0 erdia no i 

microscopy, or due to intense transmission of the parasite. How v r, it i· 

substantiate the later, since there was no species-specific and diffi r nt ial di 

other Entamoeba species at this time. 

The prevalence of "intestinal amebiasis" appears to be extremel 

Annual Reports of Wonji Hospital and the cohort routine data from Wonji n 

Considering the unreliability of microscopy and clinical diagno i of int tin I m 

this study had attempted to undertake a retrospective analysis of am bi li\' r 

(ALA), which is a more reliably diagnosable pathology, amono h 

(Martinez-Palomo & Espinoza-Cantellano, 1999; Blessmann el at. , 00 

uncommon diseases such as pyogenic liver abscess present 'th a 

symptoms and signs similar to those of an ALA, the clinical diagno i i 

that of intestinal amebiasis where other causes of intestinal disea e 

latter. It is believed that reportedly predominant clinical fealur 

quadrant pain, fever and hepatomegaly together with the chara I r ti 

abscess in the liver, would adequately define the ALA case . Gibn 

Sanchez etal. , 1995; Sharmaetal., 1995). 

AJthough record keeping at Tikur Anbessa Hospital wa far fr III 

the analysis of the accessible data on the diagnosis of AL 
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upp
ort of rarity of intestinal amebiasis among the stud . . 5 Y participant 1\ r 

general appears to be very rare among admitted patients in the Hospital. 

Furthermore, the low number of patients admitted with ALA over th p 

possibly is an indirect proof that invasive amebiasis in Ethiopia is rare. Thi 

the reportedly high prevalence of intestinal amebiasis. The discrepanc u 

o . r 

o 

ith r 

high under-reporting of cases of hepatic amebiasis or a significantly high 0 r-r p rtm 0 

intestinal amebiasis. However, the existing prevalence data show inte tinal am bi i 0 

one of the most commonly reported infections in Ethiopia (K1oo & T a oh nn 

1993), suggesting that high over-reporting would better explain the itu tion m rc 

accurately. 

One of the strong indications for a liver abscess to be amebic abscess is the qui k r 

to metronidazole treatment (Wynants et al., 1995; Lee et al. , 1996; Moazam 

1998). In all patients at Tikur Anbessa Hospital, classified as ALA v a har t ri 

such a response. The classical darkbrown pus, which is a direct evidence fo r 

abscesses, was obtained in two of the cases. The compatibility of laborat 

clinical diagnosis of "amebic liver abscess" was additional evidence. Onl 

the stool examination by microscopy had revealed Entamoeba trophozoit 
10 h 

• Co • • f ALA This v a c nit nt \\ ilh h 
Inlrequent encounter of the paraslte ill the event 0 . 

. . h th t'me of pre ental i 
report that only few patients have actlve diarr ea at e 1 

(Reed, 1998). However, co-occurrence of Entamoeba trophozoites in th t 

n \\ ith \ 1 \ 

m ,-

liver abscess has been shown by in vitro culture in the majorit 
f pati nt 

Diamond, 1991; Petri & Singh, 1999). 
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Only few records of extra-intestinal amebiasis exist in Ethiopia. From R 

In t e Ion (
Addis Ababa), a case of pleurisy due to E. histo/ytica · h ffu · 

(Spitzer, 1963) . This case showed none of the classical signs of hepati 

fever, leukocytosis, pain and tenderness. Alhough pleural effu ion \ a 

E. histolytica trophozoites were observed only in the right side. 

with left pleural effusion as a complication of amebic hepatic absce \ er r 

Jimma Hospital (Gonzalez, 1986). In this report, the classic dark-bro\ n 

fl uid was withdrawn from one of the patients only, but both of them re pon 

metronidazole treatment. 

Thus, a mere number of 35 suspected cases over a period of 20 year in Ti 

Hospital with about 500 beds is very low when compared with hyperend mi 

Mexico and Vietnam. In Mexico City in a given hospital, 50 confi rmed L 

H 

admitted in five years (Mondragon-Sanchez et aI. , 1995), which i tim hi h r h n 

what was determined for Tikur Anbessa. Similarly, a high incidence of L , I P r 100, 

000 inhabitants, has been reported from central Vietnam (B1essmann I at. , 00 \1 . 10 

non-endemic countries in Western Europe (Belgium) 36 cases of AL ov r a 

years has been reported, which is about 5 cases per year (Wynant e/ aI. , I 

a total of 69 ALA patients were reported among 227 patients wi th inte tin I m 

12 years in one hospital (Lee et aI" 1996). 

In contrast to the common reporting of intestinal amebiasis 

microscopy, the record at Tikur Anbessa Hospital shows a e 

The Ministry of Health report on the incidence of intestinal and extra-int 

f ' bl d' fference in pr val n 
rom vanous regions of Ethiopia suggests nota e I 
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th
e record in Tikur Anbessa, analysis of three years med' I d ' , Ica a ml Ion r 

Hospital reveals lower prevalence "amebic dysentery" (25 0/ ) d ' , / 0 an hi h r pre;: , I, 

ALA (5 %) out of 11750 admissions (Mollinaux, 1966), 

In view of the present findings, the prevalence of ALA reported from Gond r 

much higher than what is expected even if clinical observations are thou ht [ 0 

The record in Tikur Anbessa, on the other hand, could be more reliabl 

availability of ultrasound, Besides, liver lesions can be identified c1ini II 

laboratory or through post-mortem studies, making the frequency of 

an In 

measure of rates of liver infection (Martinez-Palomo & Espinoza-Cantellano rh 

whether the findings documented at Tikur Anbessa Hospital in Addi 

situation elsewhere in Ethiopia requires further study, 

The most convincing evidence for accepting E. histolytica and E. di par a 

different species is due to the significant difference in the gene sequen e n 

identified in numerous genes of the two organisms (Mirelman, 200) , Th r h 

sequence differences between homologous genes in E. histolytica and E. dl.p r h m 

Th 
PCR the preferred method for identifying these two species (Ackers, 200 

confirmation by the species-specific PCR-SHELA for microscopi dia n i 

histoiyticalE. dispar highlights highlits the poor specificity of micro 

often the parasite is misidentified, 

h \ 

Th d
' 'I ' ' s of E hislOf Ii a f~, 

e lscrepancy between microscopical y posItive case ' 
. . ' I k f en iti 't · in th P R 

dlspar cases detected by peR could also be either due to ac 0 

, , h " Iso pas ible that P 
misdiagnosis of microscopy or both, Althoug It IS a 

I 
' 'I ed durino the Dl A i 

resu t III false negative findings, the SPill-CO umn us 0 
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of removing common inhibitors found in stools, and inhibition i 

et at., 2001). Moreover, no evidence of inhibitl'on b . wa 0 tam b ' 

microscopically positive samples with known DNA in repeated peR a 

The preponderance of various intestinal protozoan parasites in both Wonji n 

might have easily resulted in misidentification, and leading to man mi ro 0 i 11 

positive E. histolyticalE. dis par infection reports. The microscopic pre al n 

infection among patients presenting with diarrhea for Wonji and Akaki w r 

of infection rates (3-55 %) described by Kloos and Tesfa Yohane 

indication of the over-estimation of prevalence by using the same diagno ti n 

microscopic diagnosis, the amebic infection appears to increase with a 

observed in previous studies (Oyerinde et al., 1977; Spirman & Shattach, 19 

et al., 1987; Wanke et al., 1988). In contrast to many other infections wh re in 

are highest among children, infections with E. histolyticalE. di par on th b I 

microscopy alone) are reported to show steady increases in frequen 

endemic areas. As Guerrant (1986) suggested, this lcind of pattern of in rea in r 

age implies that there is little effective immunity against amebiasis. 

Since infection with E. histolytica seems to exist with or without the pr 

signs and symptoms, clinical signs and symptoms for intestinal am bia i 
I~. }II IO/~ /I 

patients do not appear to be associated with the microscopic findin 

d . II I t in acute < 1 w 
[spar mfections. The parasite was also equa . Y preva en 

chronic (> 4 week) diarrhea. Diarrhea, which frequently is con id r d a t 

/I 1111 .1'10 I t 'r 
amebiasis is easily confused with that caused by Shige a pp 

Yersinia enteroclitica invasive Escherichia coli, and Vibrio parah , 
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1980) Furthermore, the chronic form of diarrheal syndrome 0 

indistinguishable from salmonellosis, giardiasis, toxigenic E. oli di rrh 

diarrheas of infectious origin, or the irritable bowel syndrome (John ton t al , , 

Althoguh the microscopic finding of the peresent study with an 0 erall pr 

% E. histolyticalE. dis par, among diarrhea patients suggests that inte tin 1 

the most common disease, differentiation of E. histolytica and E. di P If b u in' P R· 

SHELA and coproantigen detection ELISA was necessary to confirm the fin in) 11li 

in line with the recommendation of WHO (1997) that "It may not be corre t t r 

presence of the parasite (any trophozoite), be it in dysentery or other.vi 

justification for administration of therapy, without species specific diagno i ". 

Even though, evaluation of coproantigen detection ELISA in Banglade h \' a r 0 

be more sensitive and specific than either wet-film microscopy or cultur 

1998, 2000), clear lack of sensitivity and specificity was noted in the pre 

was indicated by the fact that none of the eight E. histolytica po it i e a , 
h I 

histolytica specific-ELISA, was confirmed by the peR, the gold 

investigators have also noted the poor performance of coproant ioen d t 
1 1 \ 

(Mirelman et al., 1997; Blessmann et al. , 2002; Gonin & Trudel 200 

f .. 
The discrepancy between E. dispar detection by peR and the micro 

r P R· 11 I \ ' 
histoiylicalE. dis par could be explained by either lack of sensiti it 

overdiagnosis by microscopy or both. The overdiagnosis of micro 

the cause for the observed discrepancy by testing microscopi all 

d 
h mall ubunil n 

using E. histolytica and E. dispar specific peR, base on t e 
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gene, (Clark and Diamond, 1991), which became negative. 

overdiagnosis of amebiasis has also support from clinical and dia no Ii mi 

Looking at the clinical oversight, most patients complained of diarrhea rath r h n 

diarrhea, which is characteristic of amebiasis (Wanke el ai. , 198 'Okhu n, 001 

indicating that the aetiology of the diarrhea was not E. histolylica. 

It is also noteworthy that the prevalence of E. histolyticaiE. di5par detected b ml ro p 

was similar in patients who had recently received treatment and tho e who h 

meaning that the parasite species involved was not E. histolytica. Furthermor 

more than 70 % of cases, the diagnosis of amebiasis was based on th 

trophozoites only, without attention for details of structure of the nuclei, and du I Ih 

prevailing attitude to consider the common finding of Entamoeba trophoz it L. 

histolytica ", and the habit to associate it with any diarrhea, particularly d enle . 

Also, the workload in a routine clinical diagnostic laboratory may not allo> th I hni i, n 

to devote enough time on a single slide to examine the different m rph I i I 

characterstics. Clearly, the criteria for calling structures either trophozoite or 

histolytica' are too liberal in diagnostic laboratory settings, like those in Wonji n 

r . L. 

And, in reality the differentiation of Entamoeba species commonly found in hUIll n I I 

by no means as easy as it is commonly imagined (Walsh, 1986). 

i illl 
Th f I rotozoa and the imp 

e abundance of trophozoites and cysts 0 commensa P 

differentiate E. dispar from E. histolytica, together with the operational r I III 

. I . Co t t d implementat ion 
Imp ement such time consummg system, lruS ra e 

f a 

. d (k to peR re lil t 
microscopic quality control. Thus, the study ha to s IC 
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The overall seropositivity with crude antigen for E hl'stol " . y Ica, at th r 

value, was too high to support the complete absence of the para 'It in Wonji 

This could be due to cross-reaction with E. dis par because of the crud 

contrast, the crude antigen ELISA when applied to sera of European indi id I h pr 

to be sensitive and specific for the detection of antiamebic antibodie Lott r 'I 0/, I _ 

Lotter et at. , 1993; Verweij et at., 2000a). Such specificity was not ob rv 

which is in agreement with Lotter et al. (1995) observations in Durban, uth 

They have shown lack of specificity even at elevated titer, suggesting that indi\ i u I 

endemic area, like Durban, possess elevated background antibody titer 

soluble E. histolytica antigen. 

The presence of other cross-reacting antibodies induced by infection with oth r p r 

could also be another factor. The existence of such antibodies has been d m n tr t 

the case of superoxide dismutase of the ameba, which is recognized b era fr m p II n 

with various parasitic diseases unrelated to E. histolytica (Bruchau e/ aI. , 

constant presence of E. dispar in the intestine for a prolonged period of tim 

months) may induce stimulation of a secretory immune response that e ntu II m 

reflected systemically, as has been observed in non-invasive inte ti nal inf, 

other parasites (Char et at., 1991). Lesions in the mucosa caused both r r 

also allow the entry of E. dispar to present its antigens fo r the immun 

crude E. histoiytica antigen preparations are not recommended for th 

amebic serum antibodies in areas endemic fo r a wide range of para iti 

aI. , 1995). 

A study by Gomez et ai. (1997) that used Western blotting and 
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patients colonized by E. dispar cross-react with E. histolytica antigen In 

Suggestion. Similarly, Jackson et aI, (1985) had shown that up to 0 % 0 

infections might lead to cross-reactive seropositivity to E. hi 'l I Ii (J 

considering the high prevalence of E. dispar in WonJ'i and Akakl' th d ' , e cru e ant i n 

to over-estimate the seroprevalence of E. histolytica in both study area . 

The determination of seroprevalence based on the recombinant surface anti n on 

other hand, appears to be a more realistic estimate of invasive amebiasis in \ onji 

and Akaki (0.6 %), The use of recombinant antigens and defined epi top 

sensititve and specific than crude antigen, even though it does not eliminate the pr bl m 

persisting seropositivity that impairs sero-diagnosis (Lotter et aI. , 1995; tanl el " . 

1998). This is because because individuals in endemic areas are repeatedl 

parasite, as the result of which antibodies persist for months or ar , 0110\\ in J 

spontaneous or drug-induced loss of infection (Jackson et aI. , 198 ~) . 
w n 

serological findings on E. histolytica prevalence indicate that although the para it 

detected by the peR in Wonji and Akaki, it does not disprove its endemi it I in Ih 

localities. 

In symptomatic individuals, the presence of high titers of specific antib d 

, "b' ' ' ndemic countri 
correlated with the presence of 1I1vaSlVe arne laSIS 111 non-e 

1980; Lotter et at., 1995; Pillai et ai., 1999). Similarly, the fact that th r 

c. ' b bl tomatic indi idual 
SUflace antigen confirmed two cases of pro a Y symp 

. ' ' 'd for the end mi it · 
of specific antibody, as E. histolytica pOsItive, IS eVI ence 

, fit d we\l-deftn d ant i 
amebiasis in the study sites. Thus, the use 0 se ec e ) 

h· I ( can be u d a 
such as surface recombinant antigen of E. IsLa y 1ea, 
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diagnostic method for invasive amebiasis in endemic countries. 

rR ' Use of molecular diagnostic approach by using real-time peR ba ed on 

aene to confirm endemicity of invasive amebiasis among h' h . k o ' Ig n popul Ion po 

school children and prisoners from where high prevalence ha b 

microscopically, was an additional proof that infection with E. hi ·tolytl a 

prevalence in Ethiopia. Thus, the low prevalence of E. histoly/iea in Wonji 

could possibly be explained by the extensive use of metronidazole for tr tm n 0 

erroneously diagnosed amebic infections. 

The finding that specific DNA amplification did not detect any infection with E. 111 I I // / 

among school children and prisoners, inspite of high prevalence report of E. 111 101)'1/ / l 

dis par infection by microscopy, is in agreement with what is already ob erved in W nJI 

and Akaki in the same study. Similar observations on specific D A amplifi Ii n 

detection of low prevalence of E. histolytica have been reported el ev her in ri 

notably in Cote d'Ivoire and Ghana (Heckendorn et ai. , 2002; Verweij el al., 004 

The three cyst-positive cases, from school children & prisoners, who" ere ~ un n 

in the real-time PCR, one showed inhibition (i.e. non-amplification of the int rn I 

When fecal samples from the other two cases were investigated further b 

DNA hybridization after amplification of a part of the SSU-rRNA gene 
("\\ iJ d (II . 

2 h 
' . . E coli £ II /'1/111 11/111 n 

003), they were found positive for E. coli and E. artm?anlll or · " 

he small c t fI~. "r h' 
an E. polecki-like Entamoeba species. In these two cases, t 

larger ones of E, E I ki I'lke species were pr ba I' mi . j , hartimanni or the . po ec -

microscopically as the cysts of E. histolyticaiE. dis par. 
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The epidemiological picture of intestinal amebiasis see' . n In Countn 

Banaladesh and Vietnam (Palacio-Sanchez et al 1997' H 
1:> ' " , aque el al. I 

al. , 2002), where high proportions of cyst-excreters are reported to be in 

and potentially invasive E. histolytica appears to be very different from \ h I 

Ethiopia. 

The better correlation of PCR results with the microscopic finding of E. III I 1) 11 ' I fA 

dispar cysts than with trophozoites indicates that the trophozoites are more ea il 

with those of commensal Entamoeba and with fecal leukocytes. Therefor 

cystic stage as a better criterion than the trophozoite stage may relati el r 

difficulty of differentiating different species of Entamoeba. 

The generally accepted view in Ethiopia that E. histolytica is a very common 

intestinal infection seems to have prompted the lab-technicians to report mo t 

stages seen in stool examination as trophozoites of E. histolytica. Thi happ n d n 

though they were explicitly warned about the risks of such mistake in ad an In h 

existing tradition of microscopy, in a diagnostic routine set-up, it appear 

differentiate RBC-engulfing amoebae from non-engulfing, in wet smear . Thi 

supported by findings of the present investigation. It is possible that eith r tr 

other non-pathogenic intestinal amebae or fecal macro phages are being rni di n 

h 
. d h t RBC rna b in 

istolytica. Furthermore, it is important to keep in rrun t a 

not frequently appear in chronic amebic infections (Ackers, 2002). 

Moreover, there are some reports of E. dispar ingesting RBC 

making the criterion unreliable. The only published systematic stud 
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the validity of the use of haematophagous trophozoites for diagno i 0 in 

vas that of Gonzalez-Ruiz and colleagues (1994) In th t t d v . a s u y the author 

100 % specificity can be achieved using this microscoPl'C 't' cn enon 110 \ 

situation as a reference laboratory for amebiasis was far from being repr 

routine diagnostic laboratories in endemic counties. 

The application of peR was to maximize the detection of genuine infe tion \\1 h f 

histo!ytica, by focusing on haematophagous trophozoites, a morphological har 

believed to be diagnostic (Gonzalez-Ruiz et al., 1994), only providing confir m tion 

low prevalence of amebiasis. However, the fact that the technicians in 01 ed oul n 

reliably make the distinction between small commensal trophozoit 

haematophageous trophozoites may have accounted for the undere timati n 

prevalence. This presumably, may not be only due to the heavy v orklo d oh 

technicians in the laboratories, but because of the tradition of identi /Ying \ hal v r m II 

amoeboid stages as trophozoites of E. histolytica. This shows that that th 

predictive value of microscopic diagnosis of E. histolytica is low and that 

causes for the amebic complaints with which the patients present should alwa b 

seriously. 

n 

Invasive amebiasis appears to be absent according to this study even am n 111\ \( 

, Th fi d'na of ignifi antI ' m r l .. 
patients with complaints of diarrhea in Ethiopia. e 10 1 " 

histo!yticalE. dispar infection by microscopy among m y/AID 
.' t \\ h .( h 

different compared to Wonji and Akaki cohort diarrhea stud part l I an 

, s not signifi cantl dift' r nt Th 
proportlOn of infection between the two sexes wa 

d' , "I tt n increasing \ 'th a 
lstnbution, however, appears to follow SlITll ar pa er , 
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Only a few cases of invasive amebiasis in mv -infected individual ha\' b n r' 

t
he literature. A single case with amebic colitis was reported c: lrom an autop , 

Mexican patients diagnosed with AIDS (Reed et at., 1991). In anoth r r 

enterocolitis and peritonitis was ascribed for the death of an AIDS patient BI n h r 

1992). In this case, stool examinations for pathogens, including amebae 

while a rectal biopsy showed histologic evidence for invasive amebia i , 

two reports from England (Sturgess et ai., 1992) and Japan (Ohnishi et al., I 9 

homosexual AIDS patients with amebic dysentery, and a subsequent di 

ulcerative colitis. But, none of these reports provide definitive evidence for th 

of invasive amebiasis as the diarrhea could have been due to preexisting ul erativ 

Diagnosis of invasive amebiasis was also reported by biopsy in two patient with 10 

and Cytomegalovirus colitis (Fatkenheuer et ai. , 1997). Most of the e 

involve large number of study subjects and moreover, they did not do 

diagnosis using molecular methods for E. histolytica. 

There is no clear explanation for the rare occurrence of invasive amebia i in HI \ -in' 

patients in spite of the suggestion that the pathogenicity of the ameba could 
nh n 

b 
' ' ' , rt' steroid 

y Immunosuppression as was seen in those patlents recelvtng co lCO 

, d h my ' feet ion an rl: ul! In h' 
1959; Kanani & Knight, 1969). It is well estabhshe t at tn 

. , ' 'th my infection w ul 
lInpalrment of cell-mediated immunity and patIents WI 

to be more susceptible to invasive amebic infection. 

The absence of infection with invasive E. histolytica among 
m Y/AID pati nt 

b h " ment with other rep rt 
y t e species-specific real-time PCR IS 10 agree 

Burchard et al. (1986) had characterized and demonstrated all 
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ill
Y-infected patients to be E. dispar. Also in regions 'th h' h ' . , WI 19 mCld n 0 ~ .• ".u .... '''' 

. nvasive disease is very rare in mv -infected individuals (J I essurun e/ aI. , 

result, amebiasis has not been included as an AIDS-defining infection b th 

Disease Control and Prevention (CDC, 1987 & 1993). The present tud al 

this observation such that trophozoites observed in routine stool examination 0 

patients have been determined to be E. dis par, when verified with p i-

diagnostic tests such as PCR. 

Even though microscopy identified that a number of the study participant a in t \\1 h 

E. histolyticalE. dispar, it was only 25 % in agreement with the PCR findin 

apparently may have belonged to either the other commensal Entamo ba 

could have been a misdiagnosis. The PCR, on the other hand, showed that 

study participants to be specifically infected with E. dispar, highlightin Ih hi 'h 

frequency of this parasite among AIDS patients. 

Detection of twice more E. dispar infection in IllV/AIDS patients 

than 200 cells/ill calls for further detailed study to establish its pos ible a 

Immunosuppression. Thus, despite the general consensus for E. di par t 

pathogenic, its possible interaction with immunosuppresion should n t b 

dismissed as a subject of further investigation. This is because earlier r p rt h 

to produce variable focal intestinal lesion in animals (Chadee el aI. , 1 , \ 

1989; Espinosa-Cantellano et al., 1997) and to destroy epithelial cell 01 n 1 

n 1-

(E 
. I some e iden 

sPlOoza-Cantellano et al., 1998). There was a so 
. . I 1984) th u h in\' i\' lin 

pathological changes in some humans (McMillan et a .. , ' 
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symptomatic infections have not been reported to date. Whether or n 

pathogenic characterstics are strain dependant is unknown. 

Considering the current practice of microscopic detection of quadrinucl t 

trophozoites as the only way to diagnose amebiasis, overreporting of in~ ti n 

histolytica is likely to continue. In a survey in the Seychelles, Sargeaunt 

demonstrated that replacing routine microscopy with culture and z 

characterization could drastically reduce the risk of overdiagnosing E. III 101)11 J 

infections. But, these methods are tedious and time cosuming, and are not fit 

routine diagnosis or research purposes in endemic countries. 
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7. CONCLUSIONS 

The absence or low prevalence of infection with E. histolytica in this stud app r 0 

consistent, both in areas with frequent utilization of metronidazole as ell a to ho 

where treatment is given less often. The implication of this for treatment and p i n 

management are far reaching. Many people are treated with anti-amebic drug or h 

mere presence of any ameba trophozoites because of the widespread impre Ion 0 

associating diarrhea with amebiasis. The result found among healthy study parti ipant \a 

consistent with the previous observations in Wonji and Akaki cohort population ho\\ ' n 

that there is an overdiagnosis of amebiasis while careful molecular analysis ho- d v ' 

low E. histoly tica prevalence among diarrheal patients. 

Demonstration of trophozoites or cysts in patients with diarrhea is the main t 0 

diagnosis of intestinal amebiasis in many laboratories in endemic areas. For 
r Ihi 

diagnosis was done by microscopic examination of stool, a technique that th u hI I 

identify most cases of amebic colitis with careful examination of at lea t thr 

samples (Krogstad et aI., 1978). However, this method cannot distingui h b t\\ n L. 

h 
.' a technique for epid mi I 

istolytica and E. dis par, it is unsUItable as a screerunb . 

Presu
mptive diagnosiS of in~ li n \\ ilh r~ 

studies, and probably for patient care. ~ 

h
. ' h 't ntainina inoe t d r 
lstolytica can be made microscopically If trop OZOI es co . 0 0 

Id 
. ' N rtheless in view of th hi h 

cou be Identified in the fecal specimens. eve , 

E d
. , t't' such as shigello i or 

. lspar III many areas, dysentery due to en lies 

'II ' '1 biasis if microscop 
WI probably be misdiagnosed as mtestma arne 
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e s m VII,. altho criterion. Also, E. dis par is capable of ingesting red blood c II ' . 

n mm t at lor thl r not appear to occur in the colon. It is important to bear \' 'd h ~ , 

, ID a spectm n \ i h bl 
P
resence of trophozoites without ingested red blood cells even' . 

diarrhea, does not enable the diagnosis of amebic dysentery to be made. 

In the absence of appropriate diagnostic facilities for routine diagno i 0 in I J 

amebiasis, the existence of the two morphologically identical Entamoeba pe i 

a formidable challenge to all those prescribing antiprotozoan drugs. Gi en th m n 

recommended treatments are based on prescriptions by outdated text or 'omm n 

practices", it is perhaps not surprising that traditional practices change 10 I 

Immediate treatment with the commonly available anti protozoan drug, metronidazol . in 

many cases of diarrhea without specific diagnostic method is not appropriate nd i n 

supported by epidemiological evidence (Butta & Vitry, 1996) as well as the fin din hi 

study. 

Data from this study suggest that all asymptomatic and nearly all patient \ ith di rrh 

infected with Entamoeba are colonized with E. dispa,.. Both E. dispar and '. III 101)'11 I 

b 
. f " d n other ph ' i I 

emg identical in their morphology, route 0 transnusslOn an rna 

characteristics, it might sound a bit bizarre to detect practically no E. hi I I 'il 

most likely explanation lies in their very difference in terms of in a i ene 

Such differences are even more difficult to assess in c1irucal practice but ar 

ID animal inoculation studies in the laboratory, 

C 
' , d' . 't n be as urn d th 

onsldenng the non-invasive nature of E. lspar, I ca 

b ' Ii cted v ilh E. dl 'f, 
asymptomatic cyst shedders would turn out to e tn e 
, ' I" 11 'll or probabl \ uld 
mfected with E. histolytica could be either c lruca Y I 

95 

I h 



If I d. 
hen confining its activity to the bowel lumen E. hi ·I I Ii pr du th 

n ary for tran mission to new hosts, whereas under certain cond iti n E. hi ·I lyli a 

m 0 beyond the bounds of the mucosa, and invade the ti s ue . 

abnormal for the ameba as it is for the host. Certainly tho h 

p n trated beyond the bowel wall, have ruled out all chances of a u tained po t rit . 

am bae do not produce the cysts essential for survival in the external orld ntributing 

for the rare nature of E. histolytiea compared to E. dispar . 

hatever the case, it does not reduce the need for the accurate, pecie - pecifi diagno i 

of E. hi tolytiea in faecal specimens. This is needed firstly because since th r 1 no a 

of knowing which infected persons will progress to c1irucal amebia i , all hould b 

Ir ated; secondly because they are excreting cysts which can caLI e clinical am bia i In 

others (as Walker and Sellards showed all those years ago) and thirdly, becau onl In 

th i y ay we obtain accurate epidemiological data from which to make a better e timat of 

the burden of amebiasis on the health of the world. 
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RECOMMENDATIONS 
um rou tud ies, including the present one, have demon trat d th inad qua 

mi ro opic examination for diagnosis of intestinal amebia i and Ii er ab tt r 

approache other than microscopy include either antigen detection or P I E. 

)u IO!ylica in stools. The available antigen detection test, unfortunatel , uffi r from th 

n d to examine fresh or frozen (not preserved) stool specimens be ide it poor n iti il 

and pecificity. There are now a number of well-validated PCR-ba d m thod fI r 

di tingui hing between E. histoly tica and E. dispar. However, none i ch ap and it i 

unlikel that they will be in routine use in many developing countrie for om tim t 

ome. Thus, further development of rapid, sensitive and cheap techniqu for th 

diagnosis of amebiasis remain a major public health priority for the developing world . 

There is a need for further work to establish the aetiology of di arrhea rongl a iat d 

\ ith amebae and explain the enigma of patients recovering following anti-am bi ' 

Ir atment. The commonly reported complaints of bloody mucoid diarrh a and th 

ociation of low CD4 with E. dispar infection among AIDS patient requir all mati 

planation . There is also a strong need for trainjng and upgrading routin mi r 

diagno i of different Entamoeba species inorder to minimiz th an 

o rtreatment of intestinal amebiasis. 

Th ide p ctrum of clinjcal manifestation ob erved am no indi idu I in~ \,: ith E. 

cl!:p r i one of main questions, whjch ha not b en addr d full 

di r nt train of E. di par in the ame patient uld b 

di in ign and symptom in infected indi idual . Th r it i n 

7 



the role of intraspecies variation within E. dis par for the out m 

_ pecinc markers that simultaneously detect intra pecie 

hi \ ork emphasizes the necessity for capacity building wi th m I 

r rrallevel for important diarrheal pathogens. 
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lO.ANNEX 

1. QUESTIONAIRE DIARRHEA STUDY FROM UNSCHEDULED VISIT 

OF THE COHORT PARTICIPANTS AND THEIR FAMILY 

LAB ID l L-_-----' 

1. PERSONAL IDENTIFICATION 

Subject 10 (if participant) 
sexD AgeD 

Name (if family member)_-----------

Date of visit 0 0 0 

2.ENROLMENT CRITERIA 
DIARRHOEA: duration 

< 1 week 0 1-4 weeks 0 

114 

>4 weeks 0 



3. HISTORY 

Put '" "mark in the given boxes after identifying patients complaints/ signs & 

symptoms 

3. 1 
CLIN1CAL mSTORY 

Watery 
Mucoidlbloody diarrhoea 
Tenesmus 
Constipation 
Increased gas (flatulence) 
Abdominal pain 
Weight loss 
Fever 

Metrondazole taken the last 2 months 

3.2 SIGNS & SYMPTOMS 

Liver tenderness 
Sweats 
Chills 
Vomiting 
Weakness 
Mild jaundice 

* OT APPLICABLE 

4. LAB INVESTIGATION REPORT 
~ . Macroscopy 
I. Consistency (one choice) 

Formed 
Soft 
Watery 
Diarrhea 

o 
o 
E3 

llS 

YES NO 

0 0 
0 B 
0 
0 0 

0 0 
0 B 0 
0 0 

0 0 

YES NO 

NA* 0 
0 
0 0 
0 CJ 
0 0 
0 0 
0 CJ 

0 

0 
0 
0 
0 
0 



Normal 0 

ii. Appearance (one choice) 
Bloody 0 
Mucoid 0 
Bloody/Mucoid 0 

ormal 0 

b. MicrosCopy 
E. histo!yticalE. dis par 

Cyst 0 Trophozoite 0 

Others_----------

Treatment (Metrondazole) Given 0 
Not given 0 

Physician' s Name: ____ ------ Signature __ --

Date -----
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mar k X when dat a ent r y is comp l et e [ 

t
'
on 

f orm Hospita l 
1 eC 1 ('}j;f::li~It . ~S@S.S.· ••• Cl<SEl$·· fM?t1:l; ... TEI) .i .. :t.· .• Tt~····· 

.•.• ·.>.~13lTI.$~\fIQ$t>$':¢NL .• · .• • ••• ··.·Tn 

ital number 

ara 
S P (South) 
Oromya 
o elS 

----j 

Sex 
,\ale 

~ 

o 
Female 0 

, ari tal Status 

Single 0 
rried 0 

0 

n 'oned 
0 

Previous history of dysentery 

Yes 0 
o 0 

I ·Yes" 

a umber of attackslyear 

b. ode of diagnosis 
1. Clinical 
2. Laboratory 

b. Treatment administered 

1. 

2. 
3 

Admi ssion symptoms 

8.a Fever 
8.a.1. Chills 

8.b Sweating (night) 

o 

8.c Right Upper Qadrant Pain (RUQ) 
8.c.1. Gauding 
8.c .~ . Punch tenderness 

8.d Epigastric pain 
8 e Cough 

8 Haemoptysis 
89 8 h au sea and lor vomiting 
8.i Poor appetite 

eight Loss 
8 b 8) . Abdominal cramps 

Diarrhoea 

9. 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
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10. 

8. b.a 
8. b.b. 
8. b.c 
8. b.d 

Acu te « 1 week) 
Subacute( >1 wk<2 wk) 
Chronic (>2 week) 

No 
8. c Duration of illness 

8.C.a <1 week 
8.c.b 1-2 weeks 
8.cc 2- 4 weeks 

8. d Treatment offered before admission 

8.da. 
8.db 

................................ ......... ........... 

8.d c 

o 
o 
o 
o 

o 
o 
o 

Signs 
9.a Right Upper Quadran t (RUQ) Tenderness 

9.b. Epigastric pain 
9.c. Intercostal tenderness 

9d. Hepatomegaly 

9.e Splenomegaly 
9.f Temperature (Fever) 

9.g. Chest findings 

9.g.a 

9g.b. 

9.g.c. 

9.h. Signs of dehydration 

o 
o 
o 
o 
o 
o 
o 

9.h .a. 

9hb 

Dryness of tongue 
--CCiss'Cif" skin-iur-g~~ -.. -----------------

9.h.c. BO <100/60 mmgt ................................................. w \ ............. w .. ..... .! 

Laboratory Results 

a. WBC [Q] Differential : 

1.>1 0000 1. Lympho 

2.10000-11000 
3. 11000-12000 
4.>12000 

2. Neut § 3. Eosino 

4. Baso 

b. Hg (HCT) 

c. ESR 

d. BUN 

e. Creatinin 

f. SGOT 

g. SGPT 

h. Bilrubin 
1. Total 

2. Direct 



ma rk X when data entry is complete [ 

ect i on form Hospital 

" PROFORMA SHEET QF L:tYJ;,:g •• ·l\Il$¢E$$ CASES i}\'b~WWEti.'i AXD'l:IKI:iEr+ " . . .....•.•..••• j\];@ESl\ ••• I'!QSgI~/n.J;;@;.:.;;;m· •• !:F::m\m.·.·!m.::::·; •• ];.;;; 

liOephOS C] 
Serology 

1. Positive 0 
2 Negative 0 
3. Not done 0 

;--i 
U resound \ ! 
IIldmg L_.J 

umber of abscess 

1.1. one 0 
1.2 > one 0 ---=-_ .. _ .......... __ .......................................................... . 

2 Lobe affected 
2.1. Right 0 
2.2 Left 0 __ --.--H ................. ·.·,·,··.··.··.··.··.··.···.·· ............................. . 

Blood culture 
K 1 yes 0 
K.2 No 0 

es 
1. 
2. 

3. 

Type of organism identified 

•• _ .• ___ • __ •••..•••••..••••.•••••.••••.••••.. • •. •.••.. ",_H"."." '·· ' · 

- - _. __ .-•• •••.• ••• ••.••••..• •• • ..•••••.. • •••.•••.•••• ..• ..o.""'. "" "-

-_ ..• _ .......................................................................... . 

Hepatic aspiration 

1. Yes 

2. 0 

i t] ; 
I tS ' \ 

m. Color of abscess 
m.1. Chocolate 
m.2. Others 

n Organism identified 

, ............. _ ..... "i 

10 1., ,'. 10 
\ , 

; 

] 

\ .... 

o S 001 examination 

01 E.histolytica 

j---'-_.'-'-'-_.--.'--" .. ! 

L j --0 -' .... _ ...... i 

02 
03. 

egative 0 

ot done 0 
p 0 hers 

\ _. __ ._._ ....... _ .................... _ ...... . 

Ou come 

Discharged improved 

2 Discharged cured o 

11 . 

Type of complication 

Cause of Death if any 

t 
2. 

3. .................... ..................................... _"_ .................. -... " .. "'''' ''.''.' 

-::::~::~--------------------------:1;1~8~---------------------------------------
3 Discharged with 

comphca on 
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