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ABS TR ACT 

This study was conducted In three agro-climatic zones in central Ethiopia. namely Akak.i 

!hlghland). Dehre Zen fmid-altitude). and :"azareth (low\al1dl with the o\'erall obJecm'c of 

providing baseline data on the epIdemIOlogical situation of Taenia. saglllQto cysticercosis and 

taenIOSl~. The I;tudy compn<;ed an abattoir sun"ey Iretfo:;pecti\'e data an:..lysi:- J.nJ ~h.::tJ\'::' dat.::. 

collection I at the AddiS Ababa slaughterhouse. a household heads questlonn,ure survey and an 

in\"enrory of pharmaceutical plants (Adigrat and EPHAR.\f') and pharmaceutical shops 

\ pharmacies. drug stores and rural drug \"endcr shops in all the stud~ 3reas. 

AnalYSIS of a 7-year period (199J. - 2000) meat inspection records. from the Addis Ababa 

AbattOIr sho\\ ed thm 79-+. 091 carcasses were inspected and of these. 887 (0.11 ~c were found 

,vith CyslIcercLis. hOl'is. "15 (:~ .. 8"1C""c ) of these measly carcasses were condemned due to 

generalized cY"i.]cercosis. Acti\";~ abaltOlr data collection too k place ]n \1arcfv.';pril and 

\.itn·.June (JOOI . and 3. total of 2.250 r,:mdornly selected adult bovine carcasses \vere examlf~ed 

10 3 .11 ~) \>,:ere found pOSll]ve for cysticercosis due to C. bot·is. AnalYSIS of the active dar;.! 

revealed that there was no significant difference (/ = 0.1 J. df = I, P = 0.73: OR = I 42 (0.2~ -

10.-\.6) In the infection propamon between male and female cattle. Similarly, the two study 

periods (phase I and 1) indicated no Significant differences (/ =0.58, df = 1. P = 0'-+-: OR = 1.19 

(0.7-% -1.9:!). Cp to 6 cysts were found in 66 of the infected carcasses while -% carcasses 

harboured 1.5 and more beef measles. Apart from the c1ao:;sical predilection sites in stn:::tted Jne 

cardiac muscles. C. bOt· is were also found in live rs and gluteal mU'oc1es. The vitality lest of an 
isolated bladderworms showed that 68.5C""c were viable. The shoulder and heart muscles had the 

highest numbers of viable 113 (94.95%) and dead 59 (73.75%) cysts. 

The questionnaire survey strongly showed that T. saginaw taeniosis is a widespread problem 

among respondents and households in all the three study areas in central Ethiopia. 3-%6 (89..1 I C"c) 

of the resDondents and 365 (94.3:?:CiC) of the households had contrac ted taeniasis due to T. 

sagina{Q, at least once in their lifetime. 

'" 



Sn porentHll fisk factor ... of laeniosi ... namel~. se:\.. age group. religIOn. educational level. 

professlOni.11 co.tegor: and St'llUS of rol\'. beef consumption were considered Cnl\'anate analysis 

showed that signIficant dIfferences exist between se:\. male and iemaie. / = 16.S':;. df = 1. P = 

0.000: OR = 3.05 ~ - - .81 ). profes~jonaJ category (JO\\ and high risk groups, z=- = :3.15. df = I. D 

= 0.000: OR = ~ S 1 ~.L! - 9.46 \ and status of ra\\ beef consumprion (beefeaters and non­

beefeaters. /' = ~..! 1.09. df = 1. P = 0.000: OR = 201.-+8 t68.50 - 591.60)). In addition. 

muhlvanate analysis logistic regressIOn) showed that sex and status of r3\,' beef con""umptlon a:-: 

the most important taeniosls risk facto rs in cemral Ethiopia A model w:!,s developed for the logl~ 

pro~i.JbiIHy or t~enIOS!S ,ba::-k\, ard iiltIng oi the model ConversIOn of the model ..:oei:-lcl(,r.c~ 

mlO odds r,lUOs revealed that non-consumption of ra'.\ beef :md beIng of the f~mde gende:- \':ei;; 

<!ssoclated wuh odds of 0.19 and 0.004 fold odds of taeniosls compared to being In the raw beef 

e3ung and male gender category. respec[!\'el:. The quewom.naire sun e~ al~o re\'e~lcd that !acl~ 

of sJ.nItar: faciliue,'t especially m the rural sites, perpertuate T. sag maw mfection cycle therei): 

increasing I nfectlon levels in the bovine hosts. It can there~ore be stated that the EthlOplan haDr 

of eallng raw and "emj-raw beef dishes and indl"crimmate c:efecailon are ver: imponam nsk 

factors for r sagl1lara infections In the three study areas in central EthIOplil. 1m emory of 

?harmaceullcal plant .. :me shops funher sho\'.-ed that T. sagl1law IS a problem 1[1 the the !'wdy 

areac;. This wa:. Indicated b~ the annual estimates of narro\\ and broad-spectrum taenlcid;.11 cru£$ 

In \he studied areas. Ana!ysls of data sho\\ ed that the respect! \-e adult doses of narro\\- and 

broad-spectrum taenicidal drugs consumed per year were 61.556 10 Aka.1.j. 90,688 In Debre Zen 

2nd 209.-4 I 1 in :\azareth. :\"iclosamide was the most popular of the used drugs. The ailnual T 

saginaw tre-atment cost In the three swdy areas was estimated to be 1...171.821 Eth. birr. 

The sWd: unequI\'ocally pro\-ed the high public health importance. economic slgOliicance anG 

Impact of T saginara taeniasis in central Ethiopia hence. it should be accorded the serious 

attention it deserves by the \·anous stakeholders in order to ensure the v. ell bemg of the Ethiopia~ 

consumers and a Viable bed Industry. Policy decisions targeted at instHutionalisatian at \'igorous 

meat inspection procedures. prohibition of backyard slaughter. educating the public on vanous 

aspects at" T saglllQra infections and runher research work are strongly encouraged. 

h ey \\ords: Cys;icercu,o; b{;vis, Taenia saginaw. central Ethiopia. risk factors . public health 

Imponance. economIc significance. 

:-:lIL 



1.0 I:\TRODl C TIO:\ 

Ethiopia lies in the Horn of Afric:J. between 31 2 ~ ilnd 18c ~ latitude and 33' :.tnd.+8 E 

longitude. Eritrea bounds the country in the northeast. DjiboUll In the C<J.Si. Somali..:. in the 

southeast. Kenya In the southwest and Sudan in Ihe we~t and nonhwest. The arc:.! of 

Ethiopia is 1.128. i 76 km2 . The estimated human population in ~OOO was 63.000.000 

(Debre Zeit ~lunicipali[y. 2000). 

The economy of the country heavil) depends on earnings from the agncultural sector. 

TraditIOnal agricuhure. including the raising of livestock (cattle. sheep. go:l.ts. horse:.. 

donkeys. mules. camels and chickens) is the most characterisIIc form of EthlOpJ:lf! 

economic activity ().1 icrosoft Encart<l. 199J). The country has the highest !ivesto.:k 

population In Africa with an estimated number of 30 millJon cJttle .13CC of the AfnC3ri 

canle population). 21 million sheep. 1- million goats. 8.6 million equines (ho[.::ies. 

donkeys and mules). 1.03 million camels and 55 million poultry of which 99C;c are local 

and I ~c exotic (FAD. 1998). Cattle constitute abom 2-+~c of the livestock popubtior. anc 

are managed by small holde r farmers under extensive low input traditional svSlems 

(ILCA.1993). 

T. s'lgillata taeniosis is so common in Ethiopia that infected mdividuals often do nOt e\-en 

consult physicians but treat themselves (Ylamo. I <)88). The long-standing tradition of 

eating raw beef is an established phenomenon among Ethiopian nationals. The findmg of 

a crawling proglottid on oneself is considered taboo and associated with a great deal of 

shame such that the administration of taenicidal herbal drugs to brides and expectant 

mothers is an important aspect of pre-nuptial and pre-childbirth rite. 



..;. b!fe" \ ..i:'lety c:- t<.!;!n:'::ljal herbs to different pans of the country D-es~:!. : 99.:5 Ro: . .J 

1970 reported ~h2t the infection ;~ a wide:,pread problem where o\"e:- Dr( of l:-te adL. 

p0pubuon ha ... to i.olke taemC"ldal medl.:auon e\"e~:· three momh... The:-e:-ore. OOVln::-

cysticerCOSIs should be Invariabl~ \\ ldespre ad a;;. man play,,;, an active role if: lh .. 

Obser.11nanon of T sQ!?illQra eggs. 

Despite the fact tht:;.: a large proponion of the Ethiopian population frequently tak:-

!J.emcld;:J drugs. no systemJli~ SCleni.IIIC study has :;0 fiir beer: unden.!J"en II.) e\·a!;.;J.:C :n ... 
lmpor..J.1::e ~nc c;Jiderrllolog:. no' T sarilJara Infection..;; ';' the COU:1t~. r('\\ !~::' 't;:o-

conducted by Ethiopian medical prac;;itioners. re\·ealed infe::uon percenw.ges of huma:, 

raenios!<; .:.nd few studies on either bovine cysticercosis or t<.:emos:s :: .. :1 be cnee --=-!1i~ 

couie be .:m:ribul.e': [Q the fact rha: T. saf?ir:ara taeniaSIS an.c cys::l~e:-~osis are not noufi::.j::: 

diselSes. Hence. trus stud~ was conducted to pro\"ide ba ... elme dm..:. on :~::: 

;::oncs in :~:1~;'J.l EthI001i::.. t!S .:lmiCliJJ.ted tnG.t ~:1e outcome o~ the ;:-resen: st· ... .::. ·'''·l~· 

5::::-\"·:;:. ;J.S .! bench::ui/.;: fo:- fur-her in\"es.tigJ.[lon~ on T. sa~mGW Infe':'l'-""I:-:~ i:l :!"Ie coun::: 

Specific objecti\'es 

To establIsh rhe proportion 0.- bovine cystIcercosis cases detected at the .-\dO!5 

Ababa. AbattOIr 

To e~tablish the relatl\·e frequency of T. saginara IJ.enio~IS c:l5es and !mpact of tl--te 

dl"-ease In the three selected J.gro-climatlc zones In central E:hiopia. 

3. To J.ssess the potential risk factors associated with T. sa~inata Infecuons. 



2" 0 LIT ERA T C R ERE \ "1 E \\" 

~.J Ta~ o n o mi c classification 

T. saginaw. the unarmed beef tapeworm of man and ItS meracesrode. C. bot'is belan.; l' 

the Cla:;s Cestoda o;~ the Order Cyclophyllidea. Family TJeniidoe and Genu,- Taelii:: 

{De~pommler and Kar.:lpelou. 198- . Smyth. 199..1, Lrquhan er a: .. 1996 

-"l .., .\l o rph o log~ 

1 Th'! ."dul: ;:'':'f<:5!le 

S " '9" 0U:~Q:. l ~_ , -
m leng~h L"rquhn:. e: al.. !996 1 and reside In the human smd! .nteS:.:1;!::- ... ~he;-e 1, Jii.;".::'e~ 

b~ u.s ::.coJex and may sur\"lve many years. The adult IS ribbon-shaped, GJtteneJ. 

multlsegmentec and hermaphroditic flatworm consisting of s.::olex thea':\. neck ar:...:. 

:.trobila " Bert\.o\\ . 198-. Crquhart ei af .. 19961 (Figure 1). 

The scolex me:lsunng 1 EO ~ mm In diameter has ...!. strong hemisphe;icaJ suckers. nt' 

rostellum and hooks and IS attached to the intestinal mucosa usu:llly Ii'! the proxir:1i.1: 

The neck IS a short unsegmented germmal structure Immediately behind the scolex. whIch 

continually produces progJonids (strobilization cont1l1ues to ta.l.;.e place unless [he scolex IS 

detached from the SHe of anachment by an efficient anticestodel. 
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The strobil", I~ ...:. ch<lln 0: segment ... maj~ uj: 01 ... c:;:xu:.lli~ imr:1atuL. m..i;':,,:!"~ an': g:-_\'J..._ 

segments In linear sequence Each ... egment I~ called a pro~jottld Strob:::zJtlon oc.:~:-:, ..:.: 

the distal pan of [he neck. 

An adult T. sa~inata [J.peworm has 1000 to ~OOO proglomds. each of whlcr: L 

hemlaphroditlc wah one set of reproductive organs and gem tal pores \I, hich open on ihe 

lateral margin(sl of the segment, Both self and cross fertihzation between and amonf 

proglonids is possible. The gravid progloHlds which are 20 to 30 mm long and 5 to ., ;nn-. 

Wide and filled \"ith eggs tSO 000 to 100 0001 detach from the st:'obilil smg:y Jne Je~.ve 

the host \'1:1 rhe anus, ThiS Implies th;.tt coproSCOplC eXamIn;1t!on ha.;; ..; !imHed \·:.l:uc :r:. t~~ 

diagnosis of taeniosls due to T. sagillata mfection. 

Figure 1: T. saginata structure of scolex and neck laFler l:rquha r t. 1996). 

Figur.e 1: T. saginata gravid proglottid (after Smyth. 199""). 



The egg 

T saglllnIQ eggs conSlS! of the hexacanth (6-hooked embryo (onco~phereJ. a thick da:K 

radially striated "shell" the embryophore and a true shell The eggs are dark brown to 

yello\\ in color. oval In shape mea"unng 39 - 41,um In diameter and 16 to 50 ~m In kng:: 

and (Soulsby. 198:, lquhan el of.. 1996. 

Figu re 3: Typical Taelliid egg structure (afte r Cquhart el al .. 1996 i. 

The larval stages. or meracestodes also referred to as "beef measie~··. are found ;n all 

strial:ed muscles of the intermediate hosts (Dunn. 19781, C. bods are s=nal! I pea-sized ,! . 

oval shaped. semitranslucent cysts filled with fluid containing an in\;Jginated scolex of the 

tapeworm showmg J. dense white area measunng about 10 mm in diameter and 6 nun in 

length. \\'hen inCised the cysts show a single scolex of a future t3.peworm. 

2.3 Lif e cycle 

The life cycle of T. saginaw is indi rect where the definiti\'e host is man and IOtemlediate 

host cank ~lan is infected by the ingestion of ra\\' or undercooked rne3.s1y beef. In man. 

the cysticerCI evaginate and the scolex attaches to the mucosa III the proximal jejunum and 

begins the process of strobihzation. 



Th::- strobila rnay extend to the terminal ileum \·er~. rarely. prO£IOlt1d~ hiJ.\'e been lOi.Jj)':; .:. 

the pI! bladder. appendl)'. and nasopharynx (Pawlowski and SChUi:Z. J 9-:::' Grm :_ 

proglottlds leave the host ~pontaneously and are shed In human fece~ or crawl out o~ Ir,-: 

anus and may be found on bedding or cloth. :V1an passes out gravid proglottid::. about 1O("I 

days (prepatent period) after Infection (eTA. 198 I. Soulsby. 198:!). DislfltegiatlOn of tfJ:.-

proglonids and release of eggs takes place outside the host and may remain nable !-eVCi:t, 

weeks or month~ in sewage. rivers and on pasture, \'ormally;J ~mgle T sa:!lI!~i~., 

tilpe\~Orm parasites man. However, an infected Indi\"JduaJ may harbor as much J.~ 10 tr 

~O Jdult T. sagim/ta worms each rele:u.ing 20 to 30 gravid segments per day \Dun:: 

\9'78 PodyJP0!skaya and Kapusun (!9j8 reported thJI muJupJe infe;:tlon~ oc::::..:r ... 

hIghly endemlC areas and that about I jO tapeworms have been recorded In one persor.. 

CauJe are Infected by Ingestion of embryonated eggs on pasLUre or feedlots. \ii::. worker 

dekc:,H1ng In hayfields. The hexacanth embryos then penetrate the intestinal mucos_. a:-c 

dissemmated throughout the body \'IJ blood, and de\"eJop In skeletal Jnd cardia.: muscles, 

\-ISCerJ and organs. Heart and masseler appear 10 h<J\'e highest densii~ II ha..; beer. S[aleC 

in the P:J...St thJt muscle" of predilection are ma,seter. he;rr:. cilJphragrr:. J:1J lOngue. bL' 

l!suallv C\'sticercl 2.re soread throu~hout the musculature So-..:l!'[lv 19~: Cvsli:~:r . . . - .. 
develop and become infective in 10 to 12 weeks (Dunn. 1978; Soubb), 1982. CrqL:h~r e: 

al .. 19961. 
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2.~ Epidemiolog) 

, . 
1 Host range 

Humans are the oni~ final hosts of T saginam. /.13n can nOt ~pread taemo~l::; to thel~ ow: 

specIes It IS generally accepted that man h not ;.! host for th~ larv;.a: stage Howe'.er. i:1 

few cases of T. sagillata metacestodes hme been reponed in man (In \'Jnous sites and in 

association with presence of T. saginara in the small mteSHnes. Fontan 1919) reponed ... 

case In which cysticerCI \\ere found In ~ :nammo.ry gbnd \"m r ;Q:,O :md Ri..-J.:' :93-

reponee cysticerCI in lymph nodes. Pawlowski and Schultz (! 9-: reponed seve;-al ::::.:..:;e~ 

of cysticerCI accompanying Intestinal T. sa';1l11alQ Infection. l nfonu;;.;;.tel~. the rer:'0r:~ 

lack SUftlClent documentallon. \"eedless to say. the phenomenon is extremely rare. 

The preferred Intermedi3te hosts of T. sa~Ulata ar~ cank {CT.4 .. lqS~ 

nor::he~n d:strlc~s 0: Rl!SSl~ remdeer were found :0 be Inie:::ao;-; c,dt.:~::e!' ro~ mar. b 

rem deer cvsts are localized in the br.:!ln and nn: :n skelet..:.. mt:_~cle" I DU;1r.. ~ 9'""8 

Parasit!sm IS sometlme, obsef\'ed In other rununants (she.:p. ';C'<lb. some antel0;Jes. 

gazelles. buffalo and dromedanes) but cysllcerci de\-elopmen( !5 ur:like:y I CTA. 198 i . 

.., .:1 '") l\-lode of infection 

Hurnan food habits and mode of life are responsible for the spread of T. saginatG 

infectlons. 

'\ lan'5 cultural customs and traditions of consuming raw or inadequately cooked beef 

dIshes like: shishkebab and ukka lfl india ,Anataraman. 19-4), beef tarIar sho.shilk 10 the 
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former CSSR (Abdullae\. 1968). koun, {me knfo. melasna sember and lebieb kltto 1:­

EthIOpia. containing viable bladder worms perpetuate human infection. 

IndL:-,cnmlnatc defecatlon by man has contributed greatl) to the dlssemmCltJon of bOVine 

cys:lcercosis. Caule are Infected by lngeSElOn of pasture and water contaminated witi'. 

eggs of T. sa!?inara. Calves may be infected prenatally although this may not be 3-

common route of Infection (.\lc:-vlanus. 1960), Dispersion of T. saginaw eggs i~ tf.e 

c:;nronment where cattle graze has been related ro se\eral Incidents such as. 

I . [nfected persom of the farmer family. farm personnel or mher people defecating Ir, the 

environment of cattle (.\leAninch. 19--1. Holt. 1985). 

l'se of immIgrant labor from countnes with hlJ~h prevalence of infection m feedlot~ 

(Pav,:iowst..:l.:md Schultz. 19-~ ). 

3. Csc o f :-,ew:::.ge sludge ;,:" fertilizer for pasture .\lacpher.-;.on e: ,iI . 19-~ ; H:Iusaarc. 

198-': Holt. 1985. :-;ansen and Hennksen. 1986). 

-i-. Liig::mon of pasture with sewage effluent (Jepsen and Roth. 1950: .A...Llnde! and 

Adolph. 1980: Wilkens. 1981 ). 

5 SC:lvenger birds like sea gulls feeding on sludge at sewage farms which m4:y rr.gt,: 

«~ggs that pass through the birds gut unhatched and may be distributed o\'er wide <LeaC; 

of grazmg land (Silverman and Griffiths. 1955). 

'.·+'3 Host related factors 
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All age groups oi cJnie are susceptible [Q mfectlon Young amma!s a:-...- ilo\\e\'er mo~_ 

susceptible than older one~. \\'hlch tend 1O be more reslstan; to infection (Dunn. 1""7S. 

CTA. 1981: Okolo. 1986). In heavily endemic areas it IS likely that calves encounter 

mteclion In the first fe\\ days of life (Lrquhart. 1961 after which the\ become 

progressively more re::.istant. In Kenya it was recorded that mfecllon can only be rarel~ 

established 10 ammab older than -l- month!- of age (Froyd. 196..1 .1 1 Bo!h sexes <:Ie 

affected. Reports Indicate more males being affected than females. Pugh and Chamber::. 

! 1989 ) reported a higher incidence rate of C. bO\'is In males (bulls and oxen 1 than fe;nale:­

(co w<;). 

Different breeds of caule probably show different levels of susceptibiln), to IOfection du: 

to the differences in genetic composItion and Immunological Status, Howe\·er. Daf\l,.in t:: 

a.'. ( 199....!. 1 obser-ed tnat sex and breed of cattle arc:: not significant ri"k faCLOrs of bovine 

cysticercosIs. 

~.-l- . .l ,--\~~ent related factors 

2.4.4 ITenacity of eggs 

T. saginaw eggs are very resistant to extremes of temperature and humidit: WithIn the 

en\'ironment and can survive many months. Low to mode rate temperatures and nlgr. 

humidity are considered to favor long-term survi.val of Taeniid eggs (WHO. J 983 .. 

Climatic conditions are very important since eggs are very resistant under wet condillcns 

and can sur\ive for several months. but are rapidly destroyed by desiccation during the dI; 

season (eTA. 1981). 

Suvorov (1965) reported that under laboratory conditions. [he viability of isolated T. 

saginaw eggs is much higher than inside proglotrids, Egg longevity was seen to vary with 
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temperature at \\hlCh the egg" were e'(po~ed: :- to 29 days at 19"C. 2 {(\:: d.!y~..:: :;-0.( 

and o~ to 6-l days at .-l C. The shorter Sllf\'I\-a! of oncospheres Im..3C pr'lgtoHld:. wa' 

amibuted to putrefaction processes. Cnder laboratory conditions. Penfold et al. (193-

demonstrated that a smail proportion of a batch of 1'. saginara eggs stored in saline at :2 -

5 '='C maIntaIned mfeclJ\"lty for 95 days. 

Froyd (1962) demonstrated that T. saginaw eggs may remain vIable III liquid manure for 

71 day!>. 33 days in Water. 5 months on grass and that under optimum condItIOns of 

temperature and humIdity for a year. In Denmark. Jepsen and Roth I 1952) showed tnc!i 

egfs of T sa:';lIlata iemamed infectl\'e after 159 days at outdoor exposure In ~ ~HUi;tlc:. 

where feces comamir.g tapeworm segment:-. were de~)QsHed on gras!:. 10 wmter Februar. 

However, the maximum duration of survival of eggs was not demonstrated. 

It !~ signIficant 10 note that T. saginaw eggs ha\-e been shown to :'Ui\l\'e almost all stages 

of sew:lge treatment" (T.J.ole I 
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Table 1: Tcnacit~ of T. sagillaw eggs in ~ewHge a nd s lud~e (a f t e r B i.i r g e r 
1 9 S ~ , . 

.\ led ium Conditions Survival Infecl ivi t~ 

(days) remainin g 

16 
~-~~--------~----~~------~--------------------
Sl~\\"age laboratory. I SoC yes 

~:> 
~-------------~~~~--------------------

S\~\\;:!.ge expo plant. trickling filter no 

S\~\\ <lge septic tank 40 no: tested 

I yes 
~.-----------,~----------------~--------~------------
St~wage 1 plam. ra\\-, Waste \,.'ater 

Sludge 

Sludge 

~ 
Sludge 

, --Sludge 

Sludce 
Eftluem 
Eftluent 

I 
I Eftluen{ 

lab. anaerobic digestion, 

2j - ~9 cC 

lab. anaerobic dige~t1on. 

35=( 

plant. anaerobic digestion . 

I 26 - :>SeC 

plant. anaerobiC digestion. 

cold 

expo plant. activated :liudge 

plant acti\"ated slud~e 

:>00 

<5 

56 

1

38 

-Ie 
ye:j 

I plant. tnckhng filter -I no? 
la~oon 

I plant, Ja:;wons I no 

..., ..;. . ...}. ~ Sur \" I v 31 0 f C. b 0 \ ' I S 

v'" - ... :-. 

not te~ted 

no 

nm tested 

I not tested 

not tested 
yes 
no' 

no 

The cysticercus can survj\'e for several years in the anirnal. Cysticerci degenerate 4 to 6 

rnonths after infection and by 9 months a large nurnber are dead. Penfold (i 937 

demonstrated that In heavy artificial infections. almost all cysticercI are dead 9 months 

after infection. However, the longevity of the cysticerci is dependent on the degree of 

infection (Soulsbv. 1965). The earlier in life the inil~ction occurs, the longer the survival 

oi the cYSts. It has been shown that when calves are infected during the first three weeks 

of life. viable cyStS are present for up to 2'2 years. 
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OrCJiclfled Froyd, 190-1. h) , 

.:; En\lronmental factors 

Evans ~n': Pratt 1918 repol1ed th<:it bOVine cy::.Ilcercosi:.. \\<!~ one oi the di~e:..l:-'~:-; ;h",' 

showed s[ronge~; season.)1 \'ariabilny with carcass condem:1:niom ('I::~u .. !:;g rr:os: 

frt::q'.le:1tly in the second half of the year. The m,k of carrie commg ]!lto CQ:1tJct \\':!:: T 

saf!l'lQ:~l eggs IS mu~h higher when cauie are at pastUi~ (spnng J,nd scn-,r.le~ i.10iith" 

\lano.geme:1t uf the aOlmal:- 10 :hel:- na[Urai en\'iron:nem predi~pos-e ~hei1l LJ !r.fectl;)r .. 

Communal~y gr<:.Zed cJ.i.tie ha\'e a higher fisk of picking up T saguww ~g.:;" S:i1~·':: they ;.;.;-e 

:-:eqL:er:t!y IiI con:.1ct wIth hcrr::n fe~e5 compared wlth commercial her..:.:.. 

1.5 P r e \ al~ n ce of T , sa g i na1 3 

T. SQFl1laia IS ~Iobalh· distributed 150u1sb\. 1965: H.<l.mmerber!:. er af.. 19....,S. Anom·mO'l5, _. - - . 

19(9) and affects bmh de\·eloplOg and de\'eloped countries. Taeruosis ;:--re\"aie:1ce coule 

be classitled IOto three groups lPawlo\\'skl and Schuhz. 197:;: Acha and Szyfres. 193- . 

highly endemic with taeniosis prevalence exceeding lO~c. 

r.:lOderate Infection rates. 

3. Low Infection rates less than 0,1 0'c, 
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The mghly endemic areas Include Central and East African countnes (E:hiopla. Keny_. 

Z~lIre), Endemic areas occur In the Clucaslan and south-central A~lan re?ubh:~ O~ t!1~ 

former USSR and in the ~led ite rranean region (Syria. Lebanon and Yugoslavia). 

In some parts of Serbia and \lontenegro. up to 65Cjc of children h3se been repon~j lC 

hJ.rbor T. saginaw (Petro\'ic et af.. 19S~ J . 

. \loderate prevalence is found In southeast Asia (Thailand. [ndJa. Yletnam. and tht 

Phil:pplnc~). Japan as \\ell as In countriel., oi westt!rn Europe and South America whl:-:: 

Canada. LOmted States. Ausiralw. and :iome countne:-. of the \\C'Slem pacific ha\'e 10\'. 

pre\-aience 

Crquhan et al. (1996 reponed that tWO qune distinct e?ldemiologl:al PJt~erns are faun: 

In deveioiJlng and de\'~loped countnes. in developing COIJ.:1lnes . .:attle an: rCured c:1 <1.;: 

tfJ.d:tlonally eat rD.W or inadequately cooked meal. The pre\'alence of taemOSls is \\el 

O\'er '::O'7c 10 Ce[!;!l:l ;lfe~s of these regions. Bi.!sed on routi:-.e c:m..:JS~ lr.sp~":lIon. t::.: 

mfec:ion rate of bOVIne cysticerCOSIs IS often around 30 to 60C;C ahhough the real 

pre\"alence IS considerJbly higher. 

T saginaw infec:ions are also common In developed countries \ ... ·here standard.) 01 

sanitarion .:lre high and meal is carefully inspected and generali: thoroughly cookec. 

Pre\' alence in these parts of the world is less than 1 C'c" O.:c;!sior.JII~. however. 

cysticerCOSIs "stOrms" have been reported on particular farms. The cau~e of the "stOrms" 

has been attributed to use of human sewage on pasture. 



"l .; .., Afrlcz;' 

The highest pre\'alence of T sagl1lara infections occur~ In Ainca where cattie, r::nhe:- than 

Di~" are commonl\ grazed (Soulsb\', 1965, AnOn\010US, 19~9 . BO\'lOe c\stJcerco~!~ h~s . - ~ - .. . 

been reponed in se\'eral Afncan countries. According to the FAOfWHO'OlE An:m .... , 

Hea .. th Yearbook (19951 report. T suglJl(lW cys:icerco ... ls 15 enzootic l!1 BO~$\'::ln~, 

Burktna Faso. Entrea. :\lozamblque. \"aITIlbl.J and Lganda. It i~ reported ti oceer 

sporadica!ly In Cote dlvoire . Egypt Kenya . .'vlalawl, ~1orocco. Sv . .'aziland. Tunisia anc 

Zimbabwe The disease exists but It:. distribution and occurrence I" un~:nown In :.I-:e-

following counties: Angob. Eihiopia. GumeJ.. South .-\frica. Sudar.. T~:lza:1j<.: ant! Togc 

8m'ine cysticerco:-.is IS suspected to occu :- If. Zambia but has not heer. confir:nec. il: tot .. :. 

bO\Jne cysticercosis is reponed In 25 countries through the region Figure 5). in SOr.Ie 

regions. rhe prevalence of bo\'ine cysticerCOSIs is over S00'c while the general prevalence 

i~ about IOCr Dunn, I 9- 8 Gle~ecke 099"" repon·;:d that pre\'<1ience of C. 00\'i5 rilr:g~.' 

:'rom ~ .Oc;. to ..lOC-c In sJau£htered cattle In KenYil. Lganda, Sudar.. TanZ~nId. :\!ge:-!~. 

Bots'wana, ZImbabwe and South .';fnca. Few pre\'a!~nce "iIUdles h:l'.'e been concuct!::.:! !i:. 

. .;fnca TJbie ~ , . 

figuJ'e.5: Distribution of T. sagillata taeniosis/cysticercosis (after 
F.~O/WHOIO rE Animal Health Yearbook. 1995). 
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~.5.3.East Africa 

East African countries sho\>,,' the highest endemicity of T saginaw Infections. This could 

be J.nributed to the clo:;e contaCl between the pilslOralist:; and their cattle as well 2S thel~ 

tradition:; and customs of eating raw or Inadequately cooked meat. For ir.stzmce Froyc 

1965) reported that 53C"c of can Ie 0\\ ned by \L::tsal tnbe .... men had cy:':lc-::rcos:~ :l!':d Tn'! 

preyalence of taemOSls among the adult was ::::; c;-c. The '\iJsai em mea: roas;ed 10 l<lrg,­

pieces over an open fire: keep cattle near their huts during the day and sleep close to lhe:~ 

stock at night. Comamination of the manyatas thomestead encio5ures) wllh T. sagillat" 

eggs is heavy. Kenya has very high pre\·a1ence in bOth humans and c,mie. Othe~ 

countnes \\ ah high T. sa~lIIara infection:. are Ethiopl<!. Sudan. Tanzania and Cg.:md;.. 

(Table 21. 

, • , E h' . _.J.- t IOP1;.J 

Fe\>. prevalence studies on taemosls have been done In rthiOpli:.. Howevei. SUi\ey' Oi 

mtestinal parasites in different parts of the countr) have re\ ealed T. sagmata infect:or. 

rales ranging from O.5t;t; among pre·school children in Add!:. Ababa (Taucheff ei a!. 

1981) to 16'7c among primary school students (\Yang. 1965). Lemma el af. (1968 

reponed Infection rales of 11.8~(' and 5.9S"c among Gondar and Bahlr Dar pnsoner:­

respectively and 4.2 and 7.4% among Addis Ababa and Debre Zeit school children. 

\\'oldemicheal el al. (1990) reported infection rate of 2.3C;, among students of \\'onji·Shoi.; 

sug.ar estate and Wondimagegnehu el at. (1992) reponed infection rate of 3.SC;-c among the 

~IeEka Sed I banana plantation residents in ~liddle A \ .... ash \·alley. 
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Ta ble 2: . Pre' alence of taeni os is in some Afri can countr ies. 

Countl\ 

~otS\\'ana 
, Cameroon 
, E:hioPIa 

Kenya 

~lorocco 

\·lgena 

Zimbabwe 
SudJr. 

CysticercosIs 
cattle 

o.~- . 1.030'c 
0.53C;-c 

..., .6C:c 

In Taemosl:' JfJ man 

16'1(" 
1 Jr­

, -" _ .) IC 

3.5~t 

L·p to 50'7c 

I" - 63 

0.15 - 0.31 

II1.SC-c 
S.6c,-c 

1 . 6 Eco n o mi c a nd pu b l i c h ea lth s i gnif i cance 

R:!ference 

Gnndle (19781 
Foba· Pil!lOl! et a! _ ( 1900 
Ahmed. 1990 
Gelache\\. ! 990 
\\' ang, 1965 
Tedl" 1%6 
Woldemicheal el al.. (1990. 
\\'ondlmage!:mehu et a1..'199: 

~ ~ 

Hallecal .. 19811 
CherUiyol and Onyango·.>\:-) 

I9SJ 
~hlchelll 19-31 
P:lnde\' et al 19:':;51 
Dada (! 980 
Dada c, nl. 10 93 
Onah and Chlelln2.. 1995 
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The meIacesLOdes of T. saglllala frequently present economic problems to the bee~ 

mdustr: and are a pubhc healIh hazard (L"rquhan el ai.. 199b). Cystlcerco:m In domestic 

animals IS a significant food safety problem and causes economic loss in food production. 

"1ann (1983) estimated an annual loss of USS 1.800,000.000 due to bonne cysticercosis 

In Africa (o\'erJIl Infection rate ""' 'ic). The South Afncan feedlot Indust~ alone losses 

about R 19. 000.000 annually due to cysticercosis (GIC'secke. 199- /. 

In Kenya and Botswana. bo\-ine cys[Jcercosis annua.l losses amounted to CSS --+.000.000 

and t;SS 2.000 000. respecli\ely (Grindle, 1978). 
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:\fi J.nd Along'c t 198; ) reponed carcass condernnatJom. valued at L'SS -i9.193 while parr:;. 

and organs amou nted to L'SS 5.622 in Cameroon. Abdussalam. 119-5 estimated .that 

bovine and porcine cysticercosis caused an annual loss of CSS ·r~8.000.000 !!1 South 

America (overall infection raIe 2.0ge). Oryan el al. (1995) reponed an approximate 

cysticercosis economic loss of about 100.1 million Rails du ring 1990 to 1993 In .!.ran. A 

cysticerco:)J~ condemn:H1on rate of 18t;( was reponed m Zimbab\\ean Ci.J.rcJ.sse_, 

(Chambers. 198"'). Cysticercosis and taemosis in human::, give nse to medical cOStS and 

wag!! losses (as well as food production losses). Roberts. (1985) estimated that an annual 

loss of CSS 100.000 (t.;SS III per patient) due to the treatment oi taeniosis occurs in the 

CSA. Fan (1997) estlmated an annual taeniasis economic loss of L'SS 18.613.95 in th;! 

mountamous areas oi Taiwan. CSS 2.-i25.500 on Samoslr Island lndonesia and LOSS 

13.tHI.0~1 on Cheju Island of Korea. This indicates that taeniosi::, I!:> not onJ~ ::i 

signi ficant public heahh problem but also an important economic problem in Asia. 

2. 7 C lin ica l m a nif es t a tion 

~.7 . 1 Nlan 

The infection is asymptomatic although abdominal pam. nausea. debility. weight loss. 

flatulence :md diarrhea or constipation may occur. A patient may have one or several of 

these: symptoms. A high percentage of patients experience gastric hyposec retion. 

individual reactions to the infection differs and may be influenced by psychogenic faclOrs. 

since patients often notice symptoms only after they ~ee proglonids (Pawlowski. 1982). 

The gravid proglortids of T. saginara sometimes migrate to different organc; (appendix. 

uterus. bile ducts. nasorpharyngeal pathways). causing d isorders related [Q the site in 

which they senle (Acha and Szyfres, 1987). Sometimes the tapeworms may cause 

intestinal obstruction as was seen in one patient in Zimbabwe (Bordon. 1992). 
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').7.~ Anlm~ls 

Cnder nalUrai conditions. the presence of cysticer::1 in the muscles of cattle arc nm 

associated with clinIcal signs. However. experirTIen{~Il~ infected cah·es do~ed with 

ma~'I\·e T. saglllaw eggs develop severe myocardl~is and he.:m failure a~soclated wnh 

de\eloplOg cysticerci in the heart (Urquhart el at., 1996). 

1.8 Diagn os i s 

TentiltI\e dlagnosl~ I~ made based on the sympwm!-. of ,il~ pauent. Confir:n:ltory 

diagnosIs is by the identification of gravid proglouids m the fect:.... Exarrunauon of the 

gravid segments also reveals Taenild eggs. These eggs are :1 C: Clstig:UISh3.ble b~ 

morphological features. Feces may be examined by floatation techniques: howeve:. ana! 

swabs should be used rather than direct examination of fecal samples. Progloaids are not 

eliminated on a daily basis; therefore the examination should be repeated If results are 

negatl\·e Aeha and Szyfres. I 98"""! ). The only parasite which ha..<:; to be differenciated is T. 

solium. Proglottids of T. soliwn have less merus branches in comparison to T. saginata. 

A ··dip stick·· technique based on an antigen captun! ELISA. to detect coproantigens In 

feces has been developed for Taellia species in humans (Allan e: at., 1993 ). 

2 .8.'2 Ani.mals 

The metaceswdes are readily ,·isible in the organs or musculature at auropsy therefore. 

diagnosis of bovine cysticercosis is usually done during postmoterm examination 10 

abattoi rs. lndi\·idual countries have di fferent regulations regardmg rhe Inspection of 

carcasses. which usuaJI\ attempt ro reconcile the interests of owners and Ihose of [he 

consumers. 
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The following' examinations are recommended' two longltud!nal mCI<;!ons l!1 the tongu~. 

full· length section of the heart and examination of the cut surfdce!': hOrizontJ.1 !)l!:!ng c{ 

the masseter: eX:.lffimatJon of the subscapular cor;nectl"e tissue and muscle sur:a:e5. 

exposed by lifting the shoulder blade. 

ConsiderJble reseJrch ha~ been done on the detectIon of serum antibodies produced by 

presence of cysticerci, however. lack of serological specificity has been a major constraint 

in the tnab (CTA. 1981). Several workers (Brandt et aI., 199~: Hughes e. af., 1993: 

Draelant:-. 1..; af .. 1995 and Onyango .. 4.buje et al .. 1996 a) reported that a monocJoml! 

:mubody (\IAb)· based ELISA for the detection of circulating excretory - secretory (ES ) 

products In T. sa~mara cysticercosis shows promising resul:~ and m~y pro\'t! useful :n 

meat Inspection for the ante· mortem detection of cysticercosis. 

2 .9 Diff e r e nti a l d i ag n os i s 

2.9.1 .Vlan 

.\!lan is rhe final host for three Taenia species: T. saginaw. T. soliwn and Asianffaiv..:an 

Taenia (T. saginata asiatica ) all of which parasitise the human intestine. Differentiation 

of the taenia species is important in order to relate infection to particular species and 

hene:! correctly determine the prevalence and incidence rates associated with each species 

A number of characteristics are employed In the differentiation of the Taenia species. 

These include: morphological characteristics of the scolex in the adult tapev .. -orm a=:d 

cysticercus. number of the lateral branches of the uterus in the gravid proglouids. ovaI'} 

and vagina: site of cysticerci development: preferred intermediate hosts and egg size 

(Table 3). Howe\'er. some of the differentiation characteristics can nO[ be fully relied 

upon. for example. eggs of T. saginaw and T. soiiLl1JZ can not easily be distinguished :;jnd 

the scolex of the adult tapeworms often remai n in the gut (and may regenerate) or 

othen.\·lse get lost (Smyth. 199..+ ). 
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A much-u~ed crltenon is the number of lateral hranche ... 0: the Ulerl!5 1!1 the fr:..:sil.. 

proglottid .... obsen"ed b~ compressing a speclmc:1 between t\\: g:..:"s shdes. L"!erme 

lateral branche; number J..1 - 32 In T saglllara. - - I J In T. solwm and I: - ~6 In 

AsianfTa!\\",m Taenia (T. saginara asiarica Proglonids with 10 branches or fewe;- ar::: 

consJ{iered likelv !O be T. soliwll and those with more than 16 branches as T saglll(;{£, 

\\OHOo [983 ° 

Recently. more precise different iation methods have emerged with the development of 

molecular biological techniques and use of D:\A probes. Accurate idemiiication IS no'.\ 

possible r\Ic.\l:mus. 1990~ Gottstein el at., 1991 Fan et al. (1995. demonstrated th.:: 

the .Asian. 'Taiwan Taenia IS a subspeCies of T. saginaw nov.. deslgnatec T mg:'lai.: 

asiafl.::a Contrarv to the review of Bo\\Jes and \1c\lanus (199..1 '1 which claimed It \\"a'; a 

ne\\ species \ uSing genetic methods. 

: .9:: An!m ... l ... 

The me~aces[Qdes found In caule should be dlfferentia1ed from: 

1. SarcocysliS ~pecies which form white. soft noduks measuring";' [Q 6 mm long In the 

esophagus and sometimes in the hem and orher muscles. 

Onchocerca dukei measuring 3 to 6 nun in diameter \\ hich form Intramuscular and 

subcutaneous nodules that are firm to touch ancl reveal worms surrounded by pus 

when sectioned CTA. 1981 

3 Cysiicerc/(s dromedarii (C cameli) the metacestode of T. hyaellae \\,.'filch is tWice as 

large as C bon's measuring 12 [Q 18 mm in length . pearly white In color and posses~es 

a double ro\\ of hooks on [he lateral invaginated scolex (CTA. 1981). 
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Table 3: Some character istics d ifferentiating T. saginaw. T. sa~illaIa asiatica 

and T. soiiul1I (after \\'HO . 1983: Dunn. 1978 and fan el al.. 1995. 

Characteristic Ta ellia sagillata Taenia saginaw Taellia soiillln 

asiatica 

lntermediate ho!)[ canle. reindeer pig and wild boar' I Pig. \:,.lId boar 

pig:. ca1f. gC.l:. I 

I monkey""~ 
muscle. \"iscera. brain '\lainlj liver Brain. skin muscle 

Scolex: 

Suckers 

Rostellum 

Hooks 

Cysticercus size 

.\ lature proglottid,,' 

Ovary 

\. aginaJ sphincter 

Egg size 

• Gravid proglOHids: 

absem 

absent 

IOmmby6mm 

: lobes 

present 

-16 to 50 ~m by 

-Hf.1m 

ltenne branches 23 (l4 to 32) 

39 to 

Passing of Proglouids spontaneously. smgly 

present presen: 

present hooks 

13:0 .150 to 35~O) 20 mm by iO mm 

~m by 1 ~3- 400 to 

3:19 urn 

2 lobes 3 lobe .. 

present absent 

33 21 to .15) ~rn by 40 to 50 ~m by 39 tC 

28 (16 to 341) ~m .41 urn 

17 , 12 to :~6) 8 - to II 

spontaneously. smg!y passively in groups 

"'Preferred IOtennediate hosts ,.* Experimema! Intermediate hosts 



2.10 Tre a tment 

2.10.1 Al1lmal~ 

There IS no hcensed drug a\'ailable \vhlch can destroy all cvstJcercl 10 the muscle~ of 

cattle. Ho\\'e\"er. Praziquamel has been extensl\'el~' tested against e.xpenmentaJ bO\Jne 

cysticercosis and shown to be effective in a single dose of 50 mglkg body weight against 3 

months but nOt 1 month old cysticerci (Galhe and Sewell. 1978) . 

.... I01~lan 

2. I 0 ., 1 :'lodern drugs 

Synthetic drugs such :15 Prazlquantel and :,\ic.losamlde are ciallTIed to be the diUgS 

of chOice for man although they :lfe relJt~vel~ e"rensive L('I\\ dc'.:.es. 5 rP.g'k.£ 0: 
Praziquantel and 2000 mg (adult dosage) of !\lclosamide have been shown to be 

effeclive and safe (Tesfa and Yohannes, 1990: Pawlowski, 1991), 

~.lO.:!.:! Traditional drugs 

Desta. (1995) reported that a number of taenicidal herbs are used 10 the treatment 

of taeniosis in Ethiopia and observed that : 

1. ~10re than 90C;-, of the taenicidal herbs studied are associated with a worm 

expulsion time of less than 24 hours (wbich was significant in the sense that 

traditionally. it is preferable to resolve taeniasIs in one day) 

") Most of the herbs studied are of rathe r low toxic ity in the amounts they are 

generally used in traditional therapy. 
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3. Ii b necessary to develop taenicidal medlc::J.[]ons of 10\\ tQ;\lcity. high pOtenc~ 

and shon worm expulsion time 

4. Ten of the most frequently used taeni:idal herb~ in decreasing order of 

preference based on the lower toxiclt~. higher potenc~ and shoner WOfIT;-

expulsion lime art!: Embelia scrimpai. Cucllrbu(l pepo, ThwlIIS serrul.1TlIs, 

Hllgellia abyssillica. Myrsillc africGlla. !\laesa lanceolara. Cynodol1 dactyloll. 

Echinops gigamea. GflllllS lotoides alld Plantago lallceolata tTable 4,. 

The regular inta...l(e of taenicidal drugs In Ethiopia has been associated with :: 

vanety of side effects. The most popular Kosso flowers (Hagenia abyssmica) are 

responsible for hepatgcarclOoma Tsega. 19- - ). \Isual d!~turbance and blindness 

aCId GiillLlS IOlOides fruns (yleuerie) are Known fOf thel:- neurotoxicity and 

depressl\·e action Gastrointestinal ailment:; have also been Jttnbuted to the usage­

of laenicidal drugs (ChernishO\ and Aragle. 19-:"8). 

Taenlcldal herbs are effective In treallng taeniosis and their use should be 

encouraged as long as traditional he rbalists come up with proper dosages to ensure 

that the bad side effects are overshadowed by [he benefits. 



Table 4: Ten taenicidal herbs used in Ethiopia arran!!ed in decreasin2 order 
based on higher pOl e n c~. 10\\ er to ... icit~ and shorrer worm-expulsion 
tarter Desta. 1995). 

Local ;\3me I Herb 

En::"'b~e~l~ia~sc~I~'''~II~)p~e~r='----------------E~n~k~k-o~kk~'-o---------------------------c 

CllcurDf il~ pepo 

Ti1"l11:US serrul:J:ilS 

Hagelllo abyssmica 

.\fyrsme a/ricana 

.\laesa laJlceo!ara 

Cynodoti dacyloll 

Glinus lei/odes 

P.Ci1Ha?~ iallceola:a 

.., i I., (on:;o. 

DubaIre 

Tlo5signe 

Kosso 

Kken.::hemo 

Kkelewa 

Serda 

Dendero 

~lettene 

GomeD 

}O ~ 1 P:'e\-enr In:-e::tlon In c:;:;.~tle 

Treatmf; :til Taenia carrier" euher through mass campaigns 0:' at ;.! loc~: level t~t::l.::- 0:­

ranches. ~eedlOls or membe:,s of a family farm penc,dicall~ wit:: anlehelP.llmic~ 0: cnoice 

pre vents dissemination of Infective T. sagillara eggs into the en\'ironmem of c3.Hle rCTA. 

198;,). \'J::cma:Jon with heterologous species of T .;.!enia such as T hyda:1.'lt!na :tJ.s o~e~ 

shown to increase resIstance against T. SQgmQca \\'ilkerhause:- et JI. ! 9- I). In a fide 

tnal carned Out In Australia Rickard et aL 19S:! '. a reduction In both the rate of lnfe::t:or 

and the level of iniection number of cysticerci was confirmed In animab lOunu:1ized 

with antigens of T. hydmigena. It wa.." concluded that although the method signific3.nt!~ 

reduced mfectlon rates. it might nm be practical for common use unless homologous 

antigens of T. saginala are employed . 



Other In\-estigation .... centered on providing pa,,_"!\·c Irnmunir:, to ne,\ h0:-n" tt:rol!~'" 

colostrum b~ 101rnunizIOg cow" have been carned out. .-\ntlgen~ secreted In r~:hl!:-c 

medium by activated oncospheres of T. raeniafonnis and T. saginaw have proved to be 

effe:u\'e In immunIzin2. pre5!nant cows by intr.lmuscular or Inlrarnammarv 100cuiatiori -. ~. . 
and for the subsequent passive tramference of ImffiUnlt\ to cJI\'e::. na colostrum (Sol!l"b~ 

and lloYd. 1982 J. 

Educating humans on en\'lronmental sanitation. llse of latnnes (10 rurJI areJ.S1 3:i.d 

avoidance of using human sewage sludge as fertilizer for ca ttle pastures should be ~ 

continual process (Acha and Szyfres. 1987 . 

::!.IO.3" Preyent human Infection 

Hea!th education of the general pubhc is a ke} factor 1Il the preventIon of 

taeniosls/cysticercosis, ~leat Inspection in abattoirs IS the major WJY ei ensunng LhJ~ 

consumers are supplied wnh "measly" free beef ~ long as. the la \'. en:orcemem 

concerning carcasses with e. bOt,!s are stnctly fe!lowed. Although completely satisfac:ory 

Inspecuon is never possible 10 abattoirs (Dunn. 1978). it has been shown that eac~ 

addnional muscle group included in the inspection. greatly increases the detection rate. Lr! 

South ;-\frica. the addition of a shoulder incision \\ as found to incre~se detection rate by 

'+7% (Heaver and Reinecke. 1963). When infection is detected in a carcass. its fate is 

subjl!ct to the precise regulations of the country. It has been recommended by FAOI\"·HO. 

(1983) that: less contarrunated meat should be trimmed: slight or moderate Infected 

carcasses should be thoroughly cooked (thermal death point of cysticerci is 57 C). pickled 

in brine or frozen. Freezing is the most elegant method used in abattoirs of internmiona! 

standard. In general. freezing .+8 hours at a temperature of -ISoC is advised. The jOtnt 

FAOI\VHO (1983) Committee proposed freezing fo:r 10 days at a temperature of _100 e. 
The other possibility is to freeze the carcass for 5.+ hours at -15°C. The method is qUIcker 

and cheaper especially for carcasses less than 200 kg but less reliable (CTA, 1981 ). 
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3.0 :\I.-\TERI.-\LS A,\D :\IETHODS 

3 . 1 D esc ription or st udy a r ea and populati o n 

3.1.1 Stud\" area 

The study was conducted in Akaki (hi2hland). Debre Zeit (mid·almude ) and :\aznreth 

!lowland I situated In centra! Ethiopia. The map of the study area IS shown In Append!x _ 

Akaki IS a small peri-urban commercIal town situated on the southern outskirts of Ajd:.­

Ababa at an altllude of 2000 m as!. Its average annual rainfall is abo\"e 930 mm. TJ:: 

temper:nure ranges from 6 {Q :2:!°C and soils are chief]\ vertlso! The tOW11 :'3., ont: 

KeflregllCl and two A .. ebdes with an estimated IOtal population of 6. 000 (Debre Zel1 

'lUniOlpality.2000). 

Debrc~ Zeit is iocmedjus[ at the escarpment of the Great Rift Valley about 45 krn southeast 

of Addis Ababa;lt an altitude of 1850 m asl. The annual a\'erage temperalUre. rainfall and 

relative humidny are in the order of I8.7°C. 866 mm and 58.9C:C respectively. The soils 1:1 

Debre Zeit are also predominantly venisol. The tOwn is divided inw 2 Kejiregnas with a 

IOtal of 15 Kebeles and an estimated population of 95.000. The Adaa' Woreda. of whIch 

Debre Zeit is the capital. comprises 'On Peasant Associations with an estimated tm:u 

population of 179.000 (Debre Zeit ~lunicipa1ity, 2000). 

:\azareth is a relatively big commercial city found within the Great Rift Valley. located at 

an altitude of about 1500 m asl 100 km south of Addis Ababa. Temperatures in i\azareth 

range from 13.9 to 27.7°C. The town receives ramfall of about 830 mm per year. 



The "oils H:' \"~zaretr. ~r~ nito~oJ. The town IS ~dmlOistrati\'el~ divided m:o": }:{··:r~'gflCi..r 

and 20 Kebeles wllh an estimated tOtal population of 193.600 (Debre Zen ,\luniclpallty. 

"000) 

The field research commenced In February :200 I and \\'a, completed In June the same 

vear Data \\ere collected from the Addi~ Ababa .AbattOir A.A.A L twO major 

pharmaceutical plants namely Adlgrat (AddiS Pharmaceuticals I and Ethiopian 

pharmaceuticals (EPHAR.\i) . .\lmistry of Health Drug and Control Dep~nment 

(~!HDCD1. Pharmaceutical Shops. and 387 households. 

3.1.2 Stud~ population 

Ret r 0 ~ pee t I \' e a bat t air sur \' e ~ 

-'9":.091 cattle passed through routine meat iO,~ecti('ln r'~0:edur:: ;.1: :he Addi ... A~:'D~ 

Abattoir during a se\-en-year period (1994 - 2000). Annu4l1 cattle sli1L:ghters dUring this 

. d" 10--1 - 1"6'-perlOa range Irom ). J - _ .... _ J. 

2250 cattle presented for slaughter at the Addis Ababa AbaHOIr were exammed for 

presence of C. bods following custOmary meat inspection procedures stipulated in the 

i\1inislryof Agriculture's ("\lA) Meat lnspcction Regulations (1972), Cattle slaughtered at 

the Addis Ababa Abattoir were predominantly indige:nous Zebu (Bos indiclls) and only 2 

few (about 11'c) exotic (Bas taurus) breeds mainly Holstein-Friesian and crosses, The 

smdy population was composed of culled older male (bulls and oxen) and a small number 

of old cows. 



These cattle originated from diverse places in the country from as far off as Harar. Borana 

and l\orthern Shoa. to areas within a radius of 100 km from Addis Ababa which mcluded. 

Debre Zeit and :'\azareth feedlots as well as urban and peri·urban sites m and around 

Add is .-\bab •. 

Que s t Ion n a i r e sur \'e \' 

38- households were randomly selected from the \'c.rioll'-. keheles In the study areas Ol!~ 

of this 18 were in Akaki. 5-.l in Debre Zeit rural. 135 in Debre Zeit urban and 180 1r. 

:-";az.J.rerh Respondenb of the questionnaIres. were the 38- household heads fron; :he 

sele.:ted households. 

In\ e;;' o r\ 0 :- phJ!"maceutlcal plants and shops 

An inyentory of the two pharmaceutical plants in Ethiopia namely Addis Pharmaceuticals 

,Adigratl and Ethiopian Pharmaceuticals EPHAR.\l) and 3.+ Pharmaceutical Shops whlcr. 

included all pharmacies. drug stares and rural drug vendor shops from the study areas ('; 

in Akak.i. 10 In Debre Zeit and ~O in :'\azareth) was conducted. 

3 .1.3 Sample Size determination 

Actlye abattOir su rvey 

2::!50 adult bovine carcasses presented for slaughter at the .-\ddis Ababa Abattoir were 

random I\' selected during the active abattoir survey. 



Que"lionno.!c sur\'e\ 

The quesllonnaire sur\,ey sample size (number of houc;eholds) was determined based on . . 

the followmg sample size determinauon formula given in :\'oordhUizen et lll. (199-'). 

n = [1 - (1 - PI ) IId][,\ - (d-lJ/2] 

Where i'\ = Human population size of each seJected study SIte 

d = 0:umber of :lffected people in the population (30o/c of i'\) 

n = Required sample size 

PI= Probability of findmg al least I cJ.se m the populiluon '95l7-

Based on the formula sho".:n above. nme hou::iehold., \\ ere .,deCle..i :rom eJcr. 0:- ~h=-

kebeles in the three study areas. This amounted 10 selection of 38-' households. A?penG1X 

;. shows thc popubtion sizes. number of kebde$ ~md household" ::iek.:tec fo~ the the 

purpo:;e Oi thiS sur\ey. 

3.2 S tudy d es i g n 

The stud~ design consisted of abattoir (retrospective abattoir record analysis and active 

abattoir work) and questionnaire surveys as well as lflventor;. of pharmaceutical plants 

and shops. Appendix 3 shows the study deSign flow chan. 

3.2.1 Renospective abanoir data 

Retrospective records for a 7-year period (1994 - 2000) kept by the Addis Ababa Abattoir 

Meat Inspection Te:nn were analyzed for cases ofbol,"ine cysticercosis. 
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Bovine carc:asse~ \vhich were found with .:It !e.:lst fl\'e cvsticerc! \\er';:" considered ~!~ c.!se' 

of bovine cysticercosis by the inspection team. All cases wilh less than iiYe cysts were 

regarded as light infes tations and thus not recorded. in addi tion. condemnation 

proponions due to generalized bovine cysticercosis were determined. Bovine carcasses 

and offals that had generalized cysticercosis and dec:Jared unfit for human consumption 

were regarded :J.S condemned C. bOi'is ca!)~s. 

3.'2.~ Active abattoir survey 

The abattoir survey was conducted in I\VO phases. each comprised rouune examinatIOn of 

11~:5 randomly selected cattle that were presented for slaughter at the Addl~ Abc.oJ 

Abal1.oir. The first phase was conducted between \1arch and April \\ hile the second phase 

\-\'3S done between :'Iav and June. Although meat inspection procedures concermng 

detection of C. bovJS are clearly laid down in the Ministry of Agriculture 's UvIA l hleat 

lnspectlon Regulations ( 197:2). only the shoulder mu.scles were routinely examined fa. C 

hovis. The tongue and masseter muscle!) were not examined ilt:I1! Othe:- muscles were 

inspected only in few cases. Records of the slaughtered animals were kept on specially 

designed recording sheets (Appendix -+ ). Recorded information comprised date. carcass 

lot and number. age. sex. breed. number of cyStS found in the inspection sites. Suspected 

"measly beef' samples were collected and transported to the Parasitology Laboratory at 

the Faculty of Veterinary Medicine (FVM). Debre Zeit for confirmation. There, the cysts 

were incubated at 37°C in 40% ox-bile solution dilmed in normal saline for 1 - ~ hours . 

.-\. cyst was regarded as viable if the scolex evaginated during the incubation period. T 

saginata metacestodes were identified based on the cysticercus size and absence of hooks 

on the rostellum of the e\'aginated cyst (WHO, 1983). 
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3.2.3 Questionn,\ir e survey 

Questiollnai res were administered to each of the nine randomly selected household :- in the 

various kebele.\ of the three selected ;I[ea:-. 387 ( 18 . 5cl. 135. and 180 in Akaki. Dehre Ze it 

run.tl, Debre Zeit urban and Nazaretl1. rc"'pcctivcly) qllc5tionnairc'i were admil11 ... tcrccl. 

Accordingly. individual interviews llf hou\ehold heads \\crc t:llllductcd in older 10 

dctermine the relative frequency o f T. .wg/llll!a I<1C[l i05is and ide-Iltify the ri sk factors 

associated with transm ission of [he infection . The qm"-iliO ll n;[ire compri sed 53 quc ... tions. 

Of these. question numbers 29 and 33 wete used for univariate ana ly'i is of respondents 

and households with lusto ry of tacniosis. T hc'ie twp questIons were used to dell\c the 

variab les respondents and households \\'lIh taenio . ..,ls history which were subsequently 

used in the establ ishment o f rel ative taen iosis casce.; arnong lc'ipondcnts and households. 

The following items were covered in the questiolln <lIlC stud): the number of callie uwned. 

general management of cattle with particul:u emphasis on IlLIt.;balHlry and feeding 

prac{]ces. the 31111 of keeping cattle, pcoplc.s "lalUs rega rding consumption of raw beef. 

frequency and type of cattle cOlll lllonly slaughtered at homC'. presence and usage of 

sanitary facilities especially toilets. knO\dedge of T sagllwlll life cycle prog1cssion. 

specific questions r~ga rdi ng mcdical histu ry related to traditional and modern taenicidal 

medicines. impact of taeniosis and possibk op1l0ns fm rational contro l. 

3.2 . 4 Ph<1rmaCeUlical inventory 

An inventory of the two main pharmaceutical plante.; and all phanllaceutical shops in the 

three study areas was conducted. Tot;t\ yearly taenicidal drug "ales and adult doset.; were 

gathered and analyzed to estimate the illlpact of taenic),>ls. 

3 . 3 D a ta m a na ge m e n t and <I n:J l ysi,, 

Aballoir data were colkcted ami renmjl.'d on -"pecl.lIly dcsi)!llcd fonn ... and prellll11llar) 

analysis was done in ivltcrosofl E'"l(ccl97 (;"1!cro..,o[t Cmp.). 

12 



The outcome varii.lhle for the abattoir study Was. c\',e, of "~ecf IlIca ... lc," detected durlllg 

routine postmortem inspec tion at thc .\ tltlis Abab;.! Ab;.Hloir UIl\\".lriate screening tchi· 

5quare and odds ratio) for the fisk LKtll[S study rcnod and ,ex. b"th of \~hich were on the 

categori c:al scale, \\as conducted using S{;Jta 6.0 (St;HaCorp.) In determine the Cffe(1 they 

had on detectIOn f 'beef measle... 1"hI: "bsen'cd \'alues of the liS" faclors. slUd~ period 

and sex were . period one 1~ l areh - \b\' } period t\~O ( .\\;1Y - Junel. m~le amJ remale 

carcasse< •. respectively. 

The questionnaire and pharmaceutical iIl\ entory d;ll<l were codcJ and analyzed in S PSS 

Release 10.0, , 2000). The outcome vari.!ble for the qUt:sIIOllll;lire 'lln:ey was hl.;,IOI;: of 

taeniosis among respondents :.Ind households. derived from que.;,uon numbers 29 ilnd 33 of 

the auached question naire. Si:<. potential ri~k factor, of t;;lcnini"'ls. all under cate~orical 

<;~ale. wue uni\'anately analyzed for their effeci n Ltenio ... i, The ... c \\ ere gentkr. age 

group. ~la(us of raw beef consuillplinn, religIOn. edUCati~ll1;.i C\t:!, and profr.: ... "lonai 

categories. All these ri"k f;.}l.;tor" had 1\\0 \~tllle" except CdU(alll'nal le\el!,. which had 5 

\'alueo; namely. illiterate. elcmentar:.. ...r.:L1md;JI~. \"'lllle:~e JIlJ LIlli \·er.;,ity Ic\·els. The 

re~pondents were grouped into t\\ profe ..... ;donal categone ... PJ"ed on their taenlOSI" flsk(j 

The 10\\ risk group com~riseJ house\\ 1\ C". ,tudcnts Jnd the unempluyed while the high· 

risk group con ... isteu of farmers. retiree .... profeSSional" ;mt.l nnn-pit rc",ionals. UnlvJnatc 

analYSIS of the nsk factors \\J.S COnGm:lc" Chl-..,qUJIL' ilnLl odd, ralio'\ U'illlg SlalJ 6.0 

ISt"taCorp.) 

~I ulti\'ariate anal:"ls ,logistic regrcssJl1nl was conJucted u ... ing ";Ignlficant uni ... ari.lte fisk 

factors of taenioisis These included o;;c'( <coded a" i fl'[ J1l;Jie ,mo 2 for female" .,tatus of 

raw beef consumption (coded <IS I for eating r<lw beef and ~ r\Jr not eating raw beer, and 

profes<;lonal categury (coded <IS 0 for luw lI,k categor:. ~lI1d 1 for hl!,!.h·risk category). 

Ho\\e\'e r, upon further anal~ses. the pll,fessiollal t:: .. IIl'gory n ... h. \\<1 ... excluded from the 

m~luel backw.J.rd fitting vI' the model ... \ fJll;ll moJcI 'AJ,S Jc"dored and mdudeu 

c(lefficient<; b, \\ here: i = i was sex coded:..l' 1 1'01 male and ~ lor fcll1;tle~ and! :;:: ~ \\.1'0 

rbe eodee. .IS 1 ;lnd ~ for e;lting ilnd n"t cJl1ng beel rc..,pecl1\eJ~ Ihe coefficienl ..... erc 

cUI1\ertt!d to odds r;.t{IOS (OR. = exp b, I"('I"! = I. 2 . S{.:],ta 6.0 I SfalaCorp ,. 

H 



4.0 R ESUL T S 

-'.1 Ahatto ir survey 

4.1.1 Retrospective abattoir data 

During the penod 1994 - 2000 (7 years). a total of 794. 091 bo,-i IlC carcasses were 

e,(amined and passed through routine meat inspection rrocctiulc at the Adols Ababa 

Abattoir. This figure corresponds to <lnllual slaughter ranges varying from 105.715 - 124. 

625. OUI. of these, 887 (0.11 %) carcasses had cysticercI. On average. 100 cases (0.1%) of 

bovine cysticercosis were recorded annually. The annual proporllol\' of bonne 

cysticercosis cases during the seven-year period (1994 - 2000) range, I from 0.09 to 0.15% 

(Figure 6). Significant differences welc observed between lQ9-l- 19!)5. 199-1. - 1990-

1994 - 2000 as indicated by the 95% exact binomial conridclH:c inte\vals, which did not 

overlap. 

- - ----- -
0.24 - - - -

0.16 ---

0.08 -

o 
1994 1995 1996 1997 1998 1999 2000 

Year 

An llual propo rtiolls of h( n inc c)sl icercos is C:l.,('." lTco nl cd at the Add is 
Ababa Abatto ir during:1 7·~car period (1 99<l • lO()O ). 
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In addItion, it was noted that 25 (2.82'1) carcas<;es found positive were totally condemned 

due to generalized bovine cysticercosi<; during the seven-year pCllod (1994 - 2000). Thi'i 

corresponds to annua l condemnation proportions (95<,'(' cn of 1.0% (0.24 - 7.04). 6.J6S'c 

(2.60 - 12 .67).9 17"'. (4.66 -15.81). 3.08% 10.S~ -7.69) and I II" (003 - 6.~) rOl the 

year 1995 and from 1997 - 2000. rcspccti\"Cly (Figure 7) . T hcre were no significant 

differenct!s in condemn ali on propOrEiOlh alilong fI\C' yean (1995 ,lIld 1997 - 2000). 
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Figure 7: Annu31 COlldClllllCltio n proportions of cal"Ca.;,scs coluJcm ned due 
to genera lized bo, ine c)s ti ce r cos i<i :Hllong infec ted ca rcasses at 
the Addis ,""\baba Ahattoir during a 7-)car pcriod (199-' - 2000). 

4.1.2 Active abanoir survey findll1gs 

From a total of 1125 carcasses examined Junng the first phasc I;"'!arch to April). 1097 

(97.5'1-) were olJer male carcasse~ (o ld oxen) and on ly 28 C!.Sr:'r) fcmales (old cow .... ). Of 

these. 38 \3.3§C-c-) (3 - male and I remalc~ were found mfected wllh cy~t iccrci due lo C 

bods. In the second pha .... c (iVlay to June!. 11:!5 \ II OS male ami 17 female) carCJSSC'i were 

examined 32 (2 17c), all malc carcassc"i \\ere Infected The {l\'crall r hm"i.'I proportion 

was thus computed liS 3.11 <7c (70 alit of 2250 cxanlillcd carca .... <;c<;J. 

\ 



The numbers of inspected and infec ted carcasses recorded dllnn~ the two study phases arc 

shown ill Table 5. The overlapping of the 95% exact billomial cnnridence IIlte rval and the 

95% C l of the odds. which ill-cludcd onc. ind icate that there was no sign ificant differencc 

in propo ltions of bovine cysticercosis cases between the two phase<;. Similarly, there was 

no significant difference in proportioll<'; of bO\,1I1e t:ystice rco.sl<.; l";hC<.; hetween male and 

female carcasses (95% CI for male = 0.06 - 11.77 dnd 9:1% CI fm female = :::!.44 - 3.9 .. 1.. 
, 

X" = 0.12. df = I). Correspondingly. the 95% CI 01 the OR for III~dc ( 1.42) included olle 

(Table 6). 

Table 5: Proportion or bovine ca n :::lsses inrected with C 11I), ';s at the Addis 
Ababu r\ hattoir during the s tudy per iod (lOUI ). 

Study period No. of carcasses No. of infected Proporlion(r,.) 95% Exact BinomiLti 

~l:J.y - June 

~Iareh _. April 

Inspected 

1125 

1125 

x' ~ 0.58. df ~ I. p~ 0.47 

Glrcasses 

38 

positive 

284 

338 

Confidence Interval 

1.95 - 3.99 

2.40 - 4.61 

OR for study period r. larch - Aprill cOlllpareu to M.IY - June = 1 19 (0.74 - 1.92) 

Table G: Proport io n of bo vine c:l rcasses infected ,,\ ith C. bOI';s in male a nd 
female carcasses at the Addis Ababa Aualtoir during the study period 
(200 I ). 

Sex No. of carcasses No. of Infected ProportionCr"j 

inspected positi \'e 
~~----~--------~------ ---

Female 45 2.22 

2205 69 3.13 
, 

X- ~ 0.12. df~ I. P ~ 0.73 

OR ror male compared to female') = I .I~ W.:::!-l- 10.16) 

95% Exact BlIltJlIlial 

Confidence Inlerval 

0.06 11.77 

2.4~ - 3.94 



66 (94.29'70) of the infected carcasses had I 106 cy'>ts (Fi.gllre R). Carcasses wi th mOlc 

than five: cysts wcre detained for a ten·day frecling penod. During the study period (both 

phase I .. md 2), no carcass was condemned due to generalized bO\'inc cysticercosis. 

Figure 9 shows the frequency dist ri bution of C. bol'is Illctacc<;lodc,> III different 

predilection sites in infected carcassc,> examined during the study period. Accordingingly. 

shoulder and heart muscles we re fou nd 10 harbor the hi gllcsl number>; (1 13 (94.9Y7c) and 

59 (73.75%), of viable and dead cysts re'pecti,ely (Table 7). 
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inspec tion s ites at the Addis Abahn Ahattoir during the s tud: 
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Figure 9: Fn~(IU eIlCY dblribulioll of C. bovis IIIclacestoucs by inspection 

s ites of the infcl..' led can:asses at the Addis Ahaha Abattoir" 

(200 I). 

H & Lv: Ileart and liver 

Lv & S: Liver and shoulder 

H & S: Heart and "llOulder 

Gl. H & S: Gluteal muscles. heart and shoulder 

Tablc 7: ;":u ll1bcr and \ ia bility or C. bon's in infected GlI'casses b ~ predilection 
s il c (200 1), 

Inspection si te ~o. VIable cysts i'\u. dead c).'as Proportion (%) Proport ion (%) 

nablc cysts dead cysts 

Shoulder 113 6 94.95 5.0~ 

muscles 

Heart 21 59 26.25 73.75 

Liver 12 5 70.5t) 29AI 

Gluteal muscles 6 0 100.00 
---. 

Total 151 71l 68A7 3 1.53 

.. , 



Figure 1.0: 

a b 

d 

J\1easly heart samples collected from the Addis Ahaba Abatto ir during 

active abattoir survey (a and b) and microscopic appearance of scolex 

of C. bOl'is showi.ng the -t suckers and absence of roste llum and hooks 

(c and d). 
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4 . 2 Q u es ti o n n a ir e dat a 

Three hundred and eighty seven questionnaires were administered to household heads tn 

gather information on T saginaw infect ions. Only thc ques ti on~ fWlll which the ou tcome 

variables taen ios is history alllong respondents ilnd households respcul\c ly wcre dCI ivcd 

from (ques tion numbers 29 Ilnd 33) Wt'lC lLsed for detailed aniliy"es. r ile other question ... 

we re lI sed for cross chccking of the gathered data (Appendix 5). 

4.3 .. 1 H ousehold datil 

The su rvey revealed that the ave rage household family 'Iz.c of Ihc sHllly population was 

6.0 (Ques tion 7. Appendix 5). 350 (90t!d and 37 (9 .560,) of the rcsp'Hldenl s were 

christians and moslems. respectively. Clas'\lfication ba'\ed on thei r cducationalleveh. 

showed that 264 (22%) and 123 (3 1.78':}-) or thc rcspondents \ .... ere litl'ratc and illiterate. 

respec tively. On thl.! other hand, 331 (R~.SJC'r) of the respondcnt<; had cHher a toilet or 

latrine at home (Question 16. Appendi\ :)'. Closer analy<;is of the lbl.l. howcver, 

indicated that 5:! (96.29%) of the rural siudy population tlcfc(,<lted in thc field or backyard 

(Question 28, Appendix 5). 

The re<.,pondent~ also reported that home (attic slauglHcr IS a common pra(ticc during 

festive occasions (Ques tion 18. Appendi .... 5). This is done allea"'llht<"c limc ... a year when 

groups of five lO eight people pool resources together and buy <Ill animal. Thi.., practlce of 

sharing beef among community units is locally referred to as Kirdw' Older non~ 

productive cattle (oxen. or cows) arc usually '\Iaughtcred and CJrcassc-.; are rarely 

inspected (Questions, 19 and 20 Appendix 5). 

, III 



349. (90.18'70) of the respondents conslIllled raw (kollr!. lIIelaslUl semher (lIfd ririe klrJi)) 

and semi-r<1w (Leb-leb kiffo) Ethiopian cuisine beef dishes (Question, 2 1 and 27. 

Appendix 5). Although 266 (68.7%) of the responcients had been at.l\'ised ~gainst e.lting 

raw beef. only 46 t t 7.29';') permallently .. topped ClIll'iUmption (QUC,1 iO ll s 2'2 and 2·1. 

Appendix 5). Out of the'e. '25 (54.1 o/c) .. toppetl consumption of ra\\ heef bcc<1use of 

aesthetic reasons. f7<1ctor' without app .. ucnt direct n::l<tliomhip of fC;1I of cOlltractinf! 

tacniosis such as old age. fc"lr of I II V t\ 1 DS and lack of fi nances wei " other reasons gi ven 

for the stoppage of raw 01 undcrcauketl beef dishcs (Que~lion 26. Appendix. 5). 

346 (89.-1-1% of the rcspomlellts contracted tacniasi ... at least oncc ill 1hcir lifetime. f\ 1()SI 

33-t (96.S 3%) of thcm diagnosed the infection by thcmsci \'cs based Oil observation of 

proglottids in thc feces «()llcstion 32. Appendix 5). Consl::quciltly. 1011 (-t1.2%) tacnimis 

respondents took tacnicitLtI medIcation at Icast threc time . .; evCfY yeJ] 

The respondents reported usage of both modern drugs and tradlllOl1aJ herbs for treatment 

of laenim,is (Question 3--t, Appendl\ 5). rhc comlllunly used modern t;tcnicldal drug" 

were Niclosamide and ~kbendazolc and .unong the tradition .. !1 herbs. Kosso. Ellkokko and 

,t/ererie. In addition. kacht'lIIo. difc-dijf Ihlghly concentrated alcohol). dllbaJre 

(pumpkinseeds) and ben7ellc were also used. 

The respondents reported Ihm ill-health complications rebted to taclllI.:-itlal drug usagc 

were mor.: frequently e.xrl'rlcnced Ater treatment with traditional herhs th;m \\-ilh modern 

drugs (Questions 40 and -II, Appendix .5). Thc reponed complication" included di.u rhea. 

vomiting. esophageal irrit Ition. epigastric pain .... ight prob.lems. gencI.IIIll:llai"e and 

unconsciousness. 193 (4ll 3%) clanned to have heard about death{s) Ielated to usage of 

taemcidal drugs (Question 42, Appcndi:\ 5). 



186 (76%) of the respondents repol tcd that they knew the calise of taeniasis. J-I ov.'c\'cr. 

they had tittle or no knowledge about thc life cyclc progression of T. \flgil/(/t{/ (Quc<;,tions 

43 - 46, Appendix 5). 

4.3.2 Herd structurc and man,lgcmcnt 

The rcspondents owned differenllypcs of livestock. These included t-.tllic. sheep, goat .... 

donkcys. horses and poultry (Question 9. Appendix 5). 153 (34.880( lof them owncd 

callie which were mainly kept for multipurpose uses (miLk. mc;J,l. dr~lltpower. m:lnurc. 

!"uel. income) and were m;J,naged on cOlllmunal grazing fields (Questions 10 - 12. 

Appendix 5). Cattle were generally grazed abOlll 3 kill from the livin g. tj u:Jrters and 

herded by old men and childrcn (Quc..,lioll.s 14 and 15. Appendix 5). I here were no 

latrines illlhc cattle grazing grounds (Qucstion 16. Appendix 5). Con,,>cquently, the 

herders defecated on the grazing grounds. The respondents acqu ired thei r cattle keeping 

knowledge and skills from their palcnt" and through il1formallrainin~ (Question 13. 

Appendix 5). 

4.3.3 Taenio sis III the study area.., 

4 .3.3.1 Rclative frequency of T. sagillllta tacnios]" ca">c" 

Among household heads 

Out of the 387 respondents. 346 (89.41 %) had suffered from tJCniOS1~ <.It lcast once in 

their lifetimc. Ofthesc. 17.53,11 8 and 15S \Vcre from Akaki. Debrc Zeit rural. Ocbre 

Zeit urban and Nazareth, respectively. There werc no sign ificant differcnccs in the 

proportions of relative frequency cases of tJClllosis among re"'pondent" from lhe llm~e 

Mudy are<ls (Figure 11). 
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heads in Akaki (hig hla nd ), Ochre Zeit (mid-a ltitud e) a nd Nazaret h 
(Iowl::tnd) in cent ra l EthiHJlia (2001 ). 

Among households 

365 of the 387 households (94.32%) had experienced at le:lst a case of taeniosis. 

Of these, 123 (91.1 1%) were in Dcbre Zeit urban, 170 (94..44%) in Na.lareth and 18 

(100%) in Akaki and 54 ( 100%) in Dcbre Zeit lu ra l (Figure 12). Analysis of the results 

indicated that there were no significant differences in pro portions of households with at 

least one taenios is case among the study areas. 
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Rela ti ve frcqu cllc) cases of T. sagil1aw tacllios is among select ed 
ho useholds ill Akak i (highla nd), Dclll-e Zeit (mid·;dtituuc) and 
Nazan~ th (lowla nd ) ill centnll Ethiopia (ZOOI ). 

4.3.3.1 Effe ct of ri sk factors on taeniosi ... 

Gender 

The relati\'c frequency proportions (95% CI) of taeniasis cases bt:Lwccn male and female 

subjects \\las 94.51 % {90.S0 - 97.0-q 31U.I 81.13C7(' (7~.16 - 87.12) rc ... pccti\cly (Table 8). 

with a stati~tically significant difference between the [wo proportion,; (X l = 16.85. dr. == I. 

P < 0.05), i'.lales had 3.95 fold odds of suffe ring frolll laClliOSLS compared 10 female">. 

" 



Table 8: 

Gender 

Female 

Male 

Relative frequ en cy cases of T. sagillata la cnio r;; is among r es pond ell!. .. in 
Akaki (hi ghlalld ), Dchrc Zeit (mid .altitu:de) and Naw reth (lowland ) in 
central Ethiopia s tratified for gender (2001 ). 

I o people No people PropOIt ion (1'7(') 95% Exact BIllomial 

intervic\\cd tacniosi" positive taeniasis po\ itivc Confidence inlcn'ai 

150 122 81.33 74 16 - 87.2~ 

237 224 94.51 90.80 - 97.0 1 

X' ~ 16.85. df~ I. P ~ 0.00 

O R (95% C I) of male compared to female respondents = J.95 (2 - 7 l{) 

Age group category 

Out of 3<-l6 infecled respondents. 106 (86.18%) were young (Ic;.;s than 30 years) and ].H) 

(90.91 %) old (above 30 years) (Table 9). There \Vas no significant dllTcrcllcc in 
, 

proportions of relatl\'e frequency C.lSC5 of tacniosis hCIWCe-1l the two age groups (x-= 1.98. 

df~ I. P>0.05). 

Table 9: Re la t ive freq u enc) cases or 1'. sag illata lac nios is alllong res pond ents in 
A kak i (highla nd ), Debrc Zeit (mid-altitude) a nd ~ : I /'areth (lowland ) in 
central E thiop ia s tra tifi ed fo r diffe rent age grou ps (2001 ). 

Age group No people f\o peoplc Proportion (r1l') 95% Exuct Bil1ol11l<1l 

category interviewcd taeniosis positivc tJcniosis positin.: Confidcnce Iliterval 

>31 )ears 26·1 240 90.91 86.78 - 94.09 

16-30)e.r5 1 ~3 lOG 86.18 78.80-917-1 

X' ~ 1.98. df ~ I. P ~ 0.16 

OR (9Slk CI) of 16 - 30 years compared til> J I year" age group:: O.6.:! (O.31 - 1.19) 



ConSulllptlo n of raw beef 

349 (90.18%) respondents ate raw beer. Out of these:. 340 (97.41%) hali at least one 

infection in their lifetime. 38 responlients did nut eal raw beef Of these. however. 6 

( 15.79%) ate unden:ooked beef. Tablc 10 ... how'i [he ...taW'i ami eITc<.:h of raw beef" 

consumption on taeniasis. Slatisllcal .. lI1i.1ly ... is showed that thcrc wa ...... ignificant difference 

hetween I eSIJondent ... who ate and those \\ ho did not l';11 ra\\ beef (X' "" 141.09. df "" 1. P < 

0.05). Th.ose who ate ruw bed had 20 lAX (68.50 - 59 1.6.0) fold odd ... of tm:niosis 

compared to those who did nol. 

Tab le 10: Relati ve frequency cases fir T. 'wg ifl (l{(l taeniosis ~1ll0 1l g rc.spo ndcnLs ill 
Akaki (highland). Ocbre Zei t ( llIio -:l1 titudc) :tml ~;lIareth (lo\\lancl ) in 

central Et hiopia st ratilied for Slatll '" fir ra w hee l' l'OIlSlIlIlpt ioll (2001 ). 

Raw beef 1\0 people No people Proportion (%) 95% Exact Binomial 

consumption intcrviewed 1'1ellios1s positive laclliosis positi\·c Confidence Interval 

Do not eat 38 

Eat 349 
, 

X' = ~41.(l9. df = I, P = 0.00 

6 

340 

6.23 - 31.~S 

95 16 - %.81 

OR (95% Cl) of eating raw beef cOlllp~1i"cd 10 Ilon·bccf eating"" 20 l.lR (68.50 - 591.60) 

Religion 

Out of 350 christian respondents, ] 13 (89. 13%) had ... uffcred from taeniosis Similarly. 

out of 37 moslems 33 (89. 19%) cOlltractcd lacl1lOsis (Table I I). Thcle was no signlficanl 
, 

difference in taeniosis experienccs belween respondents of the two rcligiou~ faiths (x-"" 

0.00, df = I. P > 0.05). 
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Table I J : Relative rrcqu cn cy C:l ses o r T. sag illata ta c niosi<; al1lOlIg respundents ill 
Akaki (highland), Ochre Zeit (mid-altitude) a nd t'\al.:lret h (lowland ) ill 
cen tral Et hiopia s tratifi ed for dirrerenl re ligioll 'i (20IH ). 

ReligIOn No people No people Proportion (%) 95% Exact Binomial 

intel viewed iaeniOSls POSili\'c lacnio .. -i., po"ithl' Confidence Inten";d 
---

i\ loslcm 37 33 89.19 74.58 - 96.97 

Christian 350 313 89 ·13 85.72 - nA5 
, 

X· = 0.00. df = I. P = 0.96 

OR (95% en of Chnstian cOlllpared to 1\ \oo.;lcl11 faiths;:: 1.03 (0,)6 - 2.98) 

Educational levels 

i\ IOSI of the respondents. 264 (68.22%) had formal CdUCiHi~)n. l'he odd.;; ratios or tile fOllr 

educ~\lionnlle\-els ( illiterate, ... ccontlary. Ct)llcgc and unL\CrsHy) as c("!lllparcd to elementar) 

educational level were 1.67 (0.64 - 4.36). I 13 (OA8 - 2.(5), 1 09 (0 28 -4.11) anu ~ 

<0.17 - ng), respectively (T able 12 ). There was no significant dltfcrcllce in proportions of 

relative frequency ca~cs of to:icniosis among respondents of the \"miou" educa tio nal levels 

(P values> 0.05). 

Occupal:ions 

Out of 261 respond en Is in the high-risk OI'CUpJIJoll:.Jl group, 217 (9·L6..J%) imlicatcd 

having suffered from taenias]'" at least (lIKe in their Iifctinll:. The low risk group 

compri sed 126 respondents of which 99 (7:-;.57%) had at lea,! one experience of taeniosi-.; 

(Table J 3). There was Significant differellce in proportions of taeniasis case" between the 

two OCCup31lonai groups (X~= 23.15. df = I. P < 0.05). The higlHi ... k profcs"lOnai group 

had 4.81 fold odds of lacniosi-; cOlllpared to the low risk group. 
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Table Il2: 

Educat ional 

level 

Illiterate 

El~mentary 

Secondary 

College 

University 

Rela tive rrequency Gisrs o f T. sagillaw taenios is :\ n lO n~ respondenls ill 
Aka ki (highl and), Dcure Ze it (mid -a ltitud e) ami "\';I/.:lret h (10\\ land) ill 
centnll Ethi opia s t r~ t in cd fo r euucalio llall c"cls t ZOOI ). 

No people No people Proportion (%) 95% Exact Bmomial 

intcrviewed taclllOSIS pos iti ve taeniosi.;; positin:: Confidence Interval 

1~3 113 91 87 8) 56 - 96.03 

62 5·1 87. 10 7() 15 - 9·~ 26 

172 152 88.37 82.6 1-92.75 

?-- ) " 8R.OO 6~:.78 - 97.45 

5 5 JOO.OO .17 Q2- IOOOO 

J. OR (95% CO of illiterate compared to elemental)' = 1.()7 (OJ,-l + --+ .v)) 

, 
X-= 1.07.df= I.P=0.30 

O R (95% CI) of secondary compared to elcmcmary ::; 1.13 cll48 + 2.65 

z' = 008. df = I. P = 0.7Y 

3. OR (95% CO of college comparcJ to elementary ::; 1.09 [O . .:'S - --+ II 

X' = 0.01. Of = I. P = 0.91 

4. OR (950/" CI) of ulll\'ersity compared to clemcnt~lry ::;.,.., 10 . .., - ng I 

X' = 0.73. df = I. P = 0.39 

Tob ie 1.3: 

Professional 

category 

Low risk 

High risk 

R el::llive rrC(IUenC) c..·a<;cs or T. sagillaw taell ios is :lIl1ong responden ts or 
d irferent occupations ill ,\kald (highla nd ). Ochre Zcit (mid -alti tude) 
a nd ;\'::l7.a ret h (10\\ land ) ill ccn tra l Eth iopia (2001 t. 

No people 

Interviewed 

126 

261 

t'o people t;leniosis Proportion ,r-r) 95% Exact 

pO"Lti\c taenlOSI~ p~ 'Iti\"c BlIlomial 

99 78.57 

94.6-1 

Confidence !tHen; 

70.38 - 85.JR 

91. 16-9?'c)·1 

X' = 23. !5. df = I. P = 0.000 

OR '95'7' CI of the high risk grQup L"OIlLJlo.LfCU to low ri..,k group.t I '2 ... t..1 9A6, 

.I~ 



L ogistic regression 

A logis ti c regrcssion Illodcl W<1'i dc\e lopcd using a backward filtlllg of the Illodel : 

Logit Pr (Tacllios is);;; lJ u + hlscx + hlrlJc + h3p rof + error 

\Vhere: bo ;;; intercept 

b l ;;; coefficicnt of "ex (coded us I for male <lnd 1 for female) 

b2 ;;;coeffic ient of rbc (codcd as I for c~lIi ng I"a\\ beef and 2 for 11011-

beef eating) 

hJ;;; coefficiellt of prof (coded as {) for low ri<;k and 2 for high ri sk) 

Logit Pr lTaeniosi<.;);;; Logit probalil)' o f t,ICI1l0'-IS 

Significant risk factors from uni,'a ri alc analysis were used ali indepcndent [aelOrs of the 

model above. The non-significant coefficients were eli minated from the model u<;ing 

Stata 6.0 (SlataCorp.). Coefficients of the fin .. 11 model are ~hown III I .tble 14 a. The 

coeffic ients were converted 1O odds latins hy Stma (Table I-lh). The Ildds ratios H!,-caled 

that nOll-consumption of ra\\' beef and scx (being female) '\'erc a'-SoC1dted \\ Ith 0.19 "nd 

0.00-1- fo ld odds of taeniosis compared wllh eati ng raw beef and belllg male, re spccti \'(:Iy 

The final model is shown below: 

Log;! Pr (Taenios;s) = 1>0 + b,sc , + b, rb" ;~ 
W here bu ;;; intercept 

b l :;; coeffic ien t of <;ex 

b2 ;;;coefricient of raw beer COll'-;Ulllptioll 

rbc ;;; raw beef l:OIlSUmp li on 

Logit Pr (Taeniosisl:;; Logit prohability ("If taelllll'ii" 



Table I~ :l: Logis ti c r egress io n resul ts sh u\\ ing coerr; cicn ts of the model. 

Risk factor Coeffic ients St'Uldard Error Z P >Z lJ5\"c Confidence Inlcn-a 

X I - 1.65 0.6 I -2.72 000(,- -2.8,) - (-OA6) 

X2 -5A') O.():! -8.71 0.000 6.67 - H 22) 
I ,-

Con~tant I 1.6-1 I 1.53 
1

7.60 10 .000 -1 S.64 - 1-1.6·1 
I 

X I = Se~(' coded as 0 for female and 1 fnr IIlJlc 

X2 = S tatus of ruw beef consumption: CtK.letl as 0 for not eating and I for eating 

T~lbl e 14b: Logis tic regression ' ho\\ iug coeffi cient'S com crIed to udds ra tios. 

I Risk f<l_C_lO_' __ +:O,-d"d;:-S"',-a_"_o_+-:S,-',,i1,,Llt.,-;lafd Error I Z ! p > Z ~ q5"llc Confiuence Intel ~ 
·XI 10.1919 0.1I6~ -2.72 0.006 O.05x - 0.629 

I X2 . 0.00,)3 I 0.1~)27 .1 -871?01J0 IIl.OIlI -0.01) 

X I = Sex: coded as a for reIll:!le. I for 1Il,"'''c---

X2 ::: St;J{US of raw beef consumption ended as 0 for not eating and 1 = 

ORj = cxp (bi) \\ he re i = 1 : sex (coded a ... I ::: male. :2 ::: female) 

i = 2 . rbe ,coded a ... 1 = c<Iting raw beef. :2 = nOll-raw heef eating) 

4. 4 I nvc n tol'Y of pharma ce uti c a l plant s a n d d ru~ " hop ... 

4.4.1 Findings from pharmaceutical plants 

The lvl il l lS lry of He<llth Drug Jnt.! COlltrol Depannlcnt (j\.III DCD) Icglilatcs locally 

manufactured and imported tacniciJ,d drugs in Ethiopia. EP IIAR~ I (lol:ated III AddiS 

Ababa) and Adigrat (located in the '\ilillll'rn Administratlvc ReglOlI of Tigr:IY) arc the two 

major tacnicidal drug manufacturill).! cOlllJlanie ... in the coumry TaeniuLial tlrugs 

manufactu red by EPI-IA RM for a n'l'·ye;lr period (1996 to 20001 arc presented ill Tal,le 

15 Production of Didorophcllc \\.1' han ned in the year 2000 (\III D,\CD. 2(01), 

" 



Table IS: 

Ycar 

1996 

1997 

1998 

1999 

2000 

Total 

Tacnicidal drug prmhH.:lioll at th e Ethiopian Pharmaceutica l COlllpan y 
(EPHA RM) for a 5-ye;,,' period ( 1996 10 20(0). 

Niclus:trnide anllual Oiclorophcllc anllual Tutal ~lI1l1 l1 a l 

doses do<"C's dose" 

2.548.500 2. ~:!~i. (167 4.77-1. 11,7 

4.484.000 53X. 500 5.021. SOt) 

9.418.125 2.665.333 12. OR}. 158 

4.484.000 410.833 4.900. 8:13 

5.033.875 5.031.875 

25,968.500 S. S4G. 333 3 1. S14 . S33 

Adigrat. a newly established pilunnaccutJcai enterprise had prociuc('d ~lhout...tS millioll 

NicJosamidc tablets (9 milhon adult d(l<;c<;) by June of ~OO I. SC\'CI;!I '" akeholcler'i 

(private. imcrnatllmai organizations, ami govCfIlll1Clll) dl~,(flbute tai.'IlICldal drugs to 

various parts of the country Howc\'er. "tudy site-speCific l,lfonnalloll regarding the 

quantities and worth of locally manufactured and lI11poi"lc'd tacnicid,d d!l1gs could not be 

gathered from EPIfARr. l. Adigrat or ~lI I DCD. 

4.-1- I Findings from pharmaceutical shop" 

An invenlory of pharmaceutical ~hops (pilarmacic", drug stores and rural drug vendor 

shops) W<lS conducted in all the three ~tudy sites. It was noted that thc modcrn taenicidal 

drugs sold ill thest.: shops \vcre produced locally or imporled from ahroad (Cyprus. Egypt. 

France, Germany, India, haly. South Afnca and USA). The Red Cross Pharmaclc'> and 

govcrnmelll owned pharmacies sold tacnicidal drugs cheaper than privately owned 

pharmaceutical enterprises. 
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Estimates of yearly adul t taenicidal drug doses and worth collected through personal 

interviews with the pharmacists, their assistants or shop owners revealed that a total o f 

361,655 adult taenicidal drug doses worth 1.:+71,821 Eth. birr were used in the three study 

areas during the year 2000 (Table 16) . The taenicidal drug preference trend in the three 

study areas showed that ~iclosamide and Mebendazole were the most preferred drugs 

(Figure 13 ). In Akaki, \' azareth and Debre Zeit, the annual percentages of Nic~osamide 

usage wer·;: in the order of 5-1-, 51 and -1-1 %, respectively whereas for .v1ebendazole 2-1-, 3-1-

and -1-0% were recorded in the same areas . Praziquantel was the least used taenicidal drug 

mainly because of its relatively high cost per unit dose. Despite having been banned from 

the marke'l two years ago ().IIHDCD. 2000), it WJ.S observed that Dic!orophene was sri!! 

being sold in some pharmaceutical shops. 

60 

50 

-- 40 ", , . 
• J 
cn 
.J 30 -' c: 
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5.0 DISCUSSION 

T. saginaw cysticercosis and taeniasis are global problems that affect many countries of 

the world (Soulshy. 1965: Hammerberg el al.. 1978; Anonymous, 1979). The public 

health and economic significance caused by the two diseases should nO[ be overlooked - . 
simply because they are not notifiable diseases. There are no recent reports regarding the 

T. saginaw situation in Ethiopia. This study was therefore conducted to provide baseline 

inform:.uion on the epidemiological status of taeniasis in cemral Ethiopia. 

5 .1 Abattoir s urv ey 

Proportions of bovine cysticercosis cases obtained from the retrospective abattoir datJ 

'xe:-e teo !Ow compared to results of the ilctive o.battoir survey. ThiS could be Jrtributed to 

the lact tha the abattOir 'ilaughtered far too many ;J.nlmais than its capacIty ~uch that les~ 

:I:n~ \\ J,,> ~[:'ent on inspectIon of indiVidual cJ.rc;J.sses mainly cue to work prl!ssure. 

Fuithermore. the inspection team recorded only carcJ.Sses that had at leJst five c:.'srs In the 

Inspected "·nes. Ho\vever. the proportions of bovine cysticercosis C:lses determined during 

the actIve abattoir survey were still relatively 10\\. taking Into account the fJ,Cl that the 

m:l:;seter J:1d rongue muscles \vere nOt exanuned. ContrJ.r;. to the rOutine practice J.t the 

.-\ddis AbabJ. Ab~HtOIr. published literature report high cySt loads In the masseter and 

~on~1Je mL>c]e') \\·J.lker. 19-~: :'fcCooL 19-9: Okolo. 1986J. InJ.deyu ... 1te l..;ncn; ..:nJ 

working space in the abattoir may have also intluenced the relau\'ely 10\\ bovine 

cy5i!CerCO~ls cases detected dunng the active abattOir survey penod. 

, 



Surveys which followed meticulous dissection and slicing of muscles considered as 

predilection sites of C. bOl'is, report high proportions of bovine cysticercosis cases 

McCool. 1979). Walther and Koske (1980) also showed this. The authors inspected 79 

bovine carcasses that originated from a highly endemic area. 38.3% of the carcasses were 

found to be infected when they employed routine meat inspection procedures. OU[ of 

these. 21.7% had cysts only in the triceps. The percentage of the infected carcasses rose to 

75.9% after careful dissection and slicing. It is wonhy noting that 56.7% of the carC3sses 

did not have bladderworms at the predilection sites (masseter, heart and tongue). After 

arrificla!iy infecting cattle, Schroder (1993) completely sliced bovine C:1fcasses and 

counted the cysts on their localization sites. Between 14 to 39% of all isolated 

bladder.vorms from the infected carcasses. were found in predilection sites. Geens et al. 

( 1980) and Van Knapen ( 1981) reponed that detailed dissection of predilect ion sites 

revealed 5 to 50 times higher cysticercosis percentages than rOU[lOe meat IOspection. 

However, despite the high detection proportions obtained follOWIng careful dissection of 

C:lfcasses. several studies for example (Onyango·Abuje et at .. 1996 b; Dorny ttl ai .. 2000) 

reponed that the proportions of bovine cysticercosis detected by meticulous dissection 

\\3.5 (Jncere!:.um;ued by :J. factor of 3 to 10. Belino 19- S I \.1.,:3.$ also of the opinion that 

metic~ll()us dissec(;on did not guar:mtee "meJ.sl~ -free' '::Jr("as:::.e~. These ob:::.erv:J.tions may 

suppOrt the findings of the present study in \"ie\\ of the low frequency of bOVine 

cysticercosis and relatively high raeOiosis proportion In the: defiOitive host observed in 

central Et.hlopla 

It is \\ortr_y noting that Inspection procedures lor C. bans ::ould be Improved by ilaklng 

more inCisions i.l.S per stJ.ndJrd recommendation~ (\\·HO. 1983). However. there are 

pr..:.c[(ca1 ;Jnd economIc constr3.int5 to be conSidered for e:X:Jmpk. time spent to Inspect an 

individual carcass nnd the subjective n<Hure of the procedure. Efficacy of C. bovis 

detection junng rourine meat inspection largely depends on the skills and moti\"arion of 

the meJ.t tn:::.pectors. Therefore. meat inspectors shoulJ establbh a compromise according 

to :iupubted legal procedures in individual countries to efficiemly JOspecr bOVIne 

cJ.rcJ.sses so that JOtere:::,ts of consumers and the beef indus[ry are weI! balanced. 



Cysticercosis proportions obtained from retrospective abattoir data could nm be str:uified 

for age or lex as such records \Vere nm available. However. \Ve can state that the trend 

could follo\V the same pattern as older male cattle are mostly slaughtered at the Addis 

Ababa Ab,:H(oir. Higher proponions of C. bo~'is cases have' been reponed in younger than 

older ca[[l~ (Gallie and Sewell. 1972: Grindle. 1978: Gracey. 1981). However. bovine 

carcasses e;",amined during the active abattoir survey (200 1) were predominantly from 

older canlc. As per the observations of Danvin el af. (199-1-), sex of cattle was found not 

to be associated with occurrence of cysticercosis. These authors reported that sex or type 

of cJttle were nm significJnt risk factors for bovine cysticercosis, 

During the active abJttoir work. cyStS were found most frequently In the tnceps and hean. 

The high proportion of cysts in the shoulder muscles could probably be due to rhe higher 

activity of the muscles in the AfricJn Zebu, which tra\'ellong diStances In search or" grass 

and water or are grazed on extensive rangelands. Cysts were also detected in sites mher 

than the customary predilecuon sites (\\'alther and Koske. [980:.\ IJeda et af.. 1996) alld 

mcluced g:uteJI muscles ar.d liver. A slnHlar obser\."ation was reponed by Yilma (1983) 

.It Dc-ore Zeit A~.li:'Hf ;lnd F .... ad (19S6 In .-\"iTlJ.rJ. T!":ese cy-.;t:-. \\-er.: .:unrirmed to be C. 

bovis J.!1d 10t C. dromedani or C. wiwClllii. .According to Bessono\' ( 1938 t 

bJadderworms have been found frequently In IIver.:i of expenmenrally infected cattle using 

T saginaw 5trJ.Jns thal onginated from Sudan .lnd E(hiopi~ .. The bladderworms that were 

loc:lhzed in the liver dunng [hiS present study \.,-,ere unarmed .lnd had no rostellum and 

sT'ec:e<; of T.ienia. 

Out of ::::~:! :Oiampled cysts. 15~ (68%) tested viable, The shoulder muscles had more 

viable cyS[S thJn other In<:.pected sites. a finding that ..:onco:-d!) \\Hh :hat of .\kCoor" 

119-9 . which reve:lled high proportlon~ of viJ.ble cy'ii:S in <)ke!etal th:1O c:J.rdiJ.c rnusdes 
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Despite tr.e limitations observed in the detection of C. bovis during routine meat 

inspectiorJ practice at the Addis Ababa Abauoir. it should be realized that the procedure is 

still an invaluable methodology for diagnosing bovine cysticercosis. 

SerologIcal methodologies have been used as epidemiolgical tools for detection of 

cysticercosis for example Hughes eI al. ( 1993) and Onyan go-Abuje eI at. (1996 a and b) 

used the .~,g-EUSA to detect T. saginaw cysticercosis in Kenya and Swaziland. 

respectively. They reported that the test was at least three [imes more sensitive than meat 

inspection. Dorny et al. (2000) also reported sero-prevaler.ce of bovine cysticercosis 

which W:15, at least ten times higher than annual prevalence of cysticercosis reported by the 

Institute of Veterinary Inspection in Belgian c:lule, Van Kerckhoven el al. (1998) 

demonstr:Hed that use of IgG-'\lab- based ELISA (sandwictJ ELISA) significamly 

Improved detection of circulaling antigens. Therefore. it can be assumed that if the 

antIgen El.ISA is adopted for the ante·mortem inspection of cattle, followed by careful 

dissection of the carcasses, there would be a great improvement in the erfic(lcy or 

dete:.:t1ng bed me~,sles at the AddIS Ababa AbattOir and hence slgnd-tcantly prevent 

hunun .:;iection. H,w,:c':er. there are practlc::L. c.ra'.vbdcks :o.!.Ich JS the co~t Jnd lack of 

speCificity that should be considered before Implementing s.uch a progrJmmt!. According 

to Schu..;ter (~OO I), In antlgen detecCing ELISA kit for detecting viable beef measles 

developed 10 Europe, failed to yield favorable results In SOlHh Afric(l due to lack of 

specificity (false positive reactions), A simjlar experience ""as encountered In Kenya by 

Wanzal.l c! ai, ~OO! Thererore, In order to get more accurate results from sero­

eplcemJOioglcallOye..;,tlg:ltlons In AfncJ. funher re"e<lrch wnrk on deyclopmem 'lf .A.g-

ELISA should be done limproyement of the specificity and sensltlvny of the test I, 



Q u es ti o nnair e s urv e y 

The results of this survey strongly suggest that taeniasis is a. widespread problem in Akaki 

(highland), Debre Zeit (mid-altitude) and ?\azareth (lowland) all of which are situated in 

cenual EthIopia. This could probably be due [Q the deep cultural habit of consuming raw 

beef inherent among rhe people. Generally. it was observed thar the deep inherent habit of 

eating ra\V (kollrt, llrie brfo, and meiasna sember) or semi-raw (feb-feb kirfo) beef is a 

widespread phenomenon 10 cent ral Ethiopia. Furthermore. the results revealed that there 

was no si2nificant diffe rences in taeniosis cases among: the [hree studv areas. This - --
indicated thar the disease was not associated with variations in the ecological environment 

prevailing in the three study areas. 

The habit of bilckyard or field defecation by the people might have undoubtedly led to 

contammatlOn of pastures where cattle grazed and consequently increJsed rhe spreJd of 

the l:1iectlon In endemIC :lreas. This hJ.bu was more endent in the rural than urban study 

'llles. . \.:cordingly. this could have p~rpetuated infection cycle. as em'lronmenta! 

condlllOns In the study :lre.:!.s were favorable for propagauon of the T. sagmma. The bck 

of sanitary r"o.cllules In the study site::; could suggest that a considerable degree of 

environmental contamination in cattle grazing areas occurs considering rhat one tapeworm 

produces 6 - 9 gravid proglottids per day eo.ch of which comalOS 80. 000 - lOa. 000 eggs. 

Due to the fugh blOElC potentIal Dr T. saginata adult tlpcworm. It IS P05sIoie for one 

infected person to COnIJ.mlOJte cattle grazlng en \'ironment \I, irh more than hJI! J million 

upeworm cggs pcr day (Flisser el a1.. 1982). It ha.s been reported from Canada that one 

feedor attendant tlemOSlS carrier) lOfected more than 500 adult callie. Therefore. 

indiscrimmate defecation could also be regarded as one of rf.e vital risk factors for bovine 

cysticercosis. 



Discussing the infection risk of canle. we have to consider the tenaci ty of Taenia eggs. 

According to I iterature data, under conditions of low and su fficient humidity (\VHO, 

1983) they may st3Y infective up EO one year. T. saginara eggs could have been easily 

propagated in the study areas during the long rainy and short rainy season~ (high-risk 

infection pc::riods) when temperatures and humidity were more favorable. These periods 

were betwe-en June - September and February - March, respectively. However. since 

mainly adult cattle were slaughtered the infection proportions shown were thus 

accumulated. There is therefore no season31 variation in detection of cysticercosis as 

shown in active abattoir investigation. 

Taeniosis affected both male and females. -"tales had 3.95 fold odds of taeniosis 

compared to females. This could be attributed [Q the fact that males control financial 

maHers oflhe household and hence have more opportunities of eating raw beef both in 

public plac;!s than theIr female counterparts who exclusively Ilf ar all pOSSible) e:u r3\V 

beef at home. Furthermore, groups of five to eight people (men) slaughter J. bovine 

anlm;1!. ,").[ !eJ"~ three time" rer year. Thi.;, happens dunng "'pec!J! feql':e OCC:lSlons for 

e:clr.1ple :;,bte:'. :-':e'.\ '{eJI. Chnstm~. Epiphany . .\kskel and \ .... eddings. -'len e;u r~'.\ 

be.::r' tOgether as comrades In the field IInmediately after the slaughter Of.1 bOVine animal. 

TraditIOnally. the women folk are not needed around the sbughter and hence do nor 

pamClpate In eating of the tongue which IS considered as thc! best part [Q be eaten rJw. It 

:s nore\\0rthy that the'!,e preferred pans J.re conSidered predilection SHe ... tor C. bm'is 

(Walther and Koske. 1980; .\Iaeda et at., 19961. The relalJ\e economIC ofl\"llede:e th.1.[ . -
;TIe:"! hJ,V\! o\er their fe:nale ~ounrerpa.rt:::. i~:.J. conrnbutor;, fac[Or In line with thiS Grys~els 

and .-\nderson (19K)). reported that groups of eight to ten farmers purchased either J 

culled ox or cow jomtly dunng festive occassions. The que.stionn~ure survey also 

mdic:ued that backyard sl.:!.ughter of cattle IS a common pr:lc[lce among Ethiopians In the 

thre.:: ,;,:uJ~ Jr~;l!: es;:,eclJ.i!y dunng r"es(Jvlb <lnd weddings. This i~ Ii1 a~reement \ ..... lth an 

J,::.on: r:"!ou" report ( 199..!) publbhed in E[hlOpia. 



The proportions of taeniasis cases among respondents who consumed raw bed were 

higher than those who did not. Eating undercooked beef dishes c:lused taeniasis among 

the non-raw bedeaters. The odds of taeniasis among the raw beefeaters were 2-1.1.09 

compared to those who did not. Therefore. consumption of raw and undacooked beef 

could be re:garded as \'ery important risk fac tors for taeniasis (\VHO. 1983). The 

questionnaire survey showed significant differences in taeniasis frequency proportions 

between the: low and high risk professional categones. Lack of monetary power to buy 

beef could be the major force behind the low mfection levels among the low risk 

professional grouping. 

TaeniOisis cases were higher among older tha.n younger respondents. The older the 

people. the greater the chance of eating raw beef and hence ,:oncracting taeOlosis. 

Correspondingly. the frequency of eating raw or semi-raw beef is closely related ro 

chances of gening infected with taeniasis (\VHO. 1983). 

T~e s::r':ey iCSL:i;:s re';e::led :hat religion \\.1~ not J :;igOl:lcJ.rlr n.::ik ;"J.c;:\)r of '.J.t:OlOSI~ due 

to T Sa~ill(lltl The deep CUirUfJi hJbn of e:ning raw beef pre\'aIled ag:l.ln~t religiOUS 

bei:tdj. Tht~re.1re no documented results about effect of religion on T saglnatCl [aemosis 

rercenw.ges with \\-'hlch ro compare findings of this 'Hudy. However. it is wonh noting 

thot Ethiopians do not eat pork due to religlOus beliefs (both christians and moslems), 

~enco! ··\e could jtJ.te thJ.t tJ.enIosis 10 Ethiopia lS prinCipally due to T Stlgl1l.li(l. 

In\ e nt ol"Y of pharm:.lcies 

The r~"i.:!:'" 01 [\;;;: t:harmaceutlcli 100'entory re\e;l!ed the public health Significance or" 

taenIo';'I':;. Taemos!s was found to be a wide~preJ.d problem LO :lll the three ~tudy areas as 

rerlected (rom the estimates 01 the taemcldal dwg dose~. 



The respondents indicated usage of both broad and narrow spectrum taenicida! drugs. 

Broad4 spectrum taenicides included Mebendazole and Albe:ndazole while narrow 

spectrum drugs comprised :\ iclosamide, Diclorophene and Praziquamd. 0iic!osamide and 

Mebendazo]e were [he preferred drugs in all the study are;J.S. It is nmewonhy that despite 

ha\'ing been banned, Diclorophene was still being used for taeniasis treatment. Literature 

encourage use of Niclosamide and Praziquante! which have been known [0 be drugs of 

choice and been used in prevention programs in some countries for example 

Czechoslovakia. the former liSSR and Poland (WHO. 1983). 

If the amount of sold cestodes is compared with the population in the study areas without 

even considering usage of herbal taenicides. we could state that at least one person on 

average suffers from T. sag illata infection per year in the three study sites in cemral 

Ethiopia. Since pigs do not playa role. we could state that Ethiopian human cestodosis is 

due to T. g lginaro . Annual COStS that resulted from taeniasis treatmem were estimated at 

1.4- 1, 8~l.OO Erh. birr. This indicated that taeniasis diminishes household tinacial 

!'esources WhiCh could be e:1Si!y avoided by eating well cooked beef di:::.nes. 



6.0 CO'iCLCSION 

The proportion of bovine cysticercosis cases determined from retrospective abattoi r 

records kept by the .\tIeat lnspection Te,:ml at the AddiS Ababa Abattoir were relatively 

lower I. han those determined during the study period ( ~ l arch - June). In light of this. It is 

recommended that for further abattoi r works to produce results that are more accurate. 

meticuiou::, dissection of carcasses should be undertaken. Meat inspection procedures at 

the Addi ::. Ababa Abattoir should include examination of the! [Dngue and masseter 

muscles. 

The questionnaire survey indicated that taeniasis is a \ .... ide:::.pread problem in aU the study 

Jre:.1s. SC'e-enmg of the potential ri sk facwrs rewaled that gender and ('onsumpuol1 of raw 

:u:d uncercooked bed were very important risk f:lctors of taeniosis. Addnionally. H was 

;..IISO :-c:'.-eJ.led that indiscriminate defecation perpetu;1te Inlectlon o f bOVIne hosts. 

A.thou£h :;1Jr.~ people cl;.umed to k:1o\\ the C3u~e of tJ.en:osls. '.ery :·e'.\ had kno\'.ledge 

;1b0ut the ~ife cycie progreSSIon ofT sllgmara. [n"\'entory of ph;).fIT1~ceut!c;1l-;hops In the 

s;.ed) Jre:.l~ revealed that taenlOsis is a widespre3d problem. Annual medical costs 

;r.cur-ec due to tae:u0sis "\\."e:-e esumJ.ted :.It I.·r 1. 32 1.00 Eth. birr. BJ.sl!j on ;.he result:, 

of thiS study. the following recommendallons J.fe 5uggested in order to reduce the spre3d 

01 T Sd,;!!lldlt1 [:.lemaSlS .!Ou bOVine .::ysi!cercosls: 

• EJuC'J.tmg the ;,ubllc '1n the life cycle progre-;'lon 01 T ';a~:Jl(1 :a ·.hrough the media. 

schoob and vetennary extension services. 

• Educ;).ung the public about en"\'ironmenI31 hygiene through use 01 toilets or latrines. 

• C0n::.truct!on of btrines especially in the rural Jreas. 

• P"oh:bnion of bJ.ckyard :.lnd home cattle 'ilaughter'i. 

• '-\1.:h"lsmg the public about benefits ofusm g highly effective drugs li ke Praziqanrel. 
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Appendix ..1. 

Date :\0. 

slaughtered 

R eco rding s h ee t for ah3ttoir s ur\' ev 

Carcass Breed I Sex 

Lot :\0. 

Age Viable 

I cysts I 
Dead 

cysts 

H = Hc!arL S =: Shoulder. L\' = Liver. Gl = Gluteal muscle 

Site(s),' H: S: 

Lv: GI 



Appendix 5 

Questtionnaire: Sello determine epidemio logy of T. Sagillataca taeniosis and cysticercos is. 

Peasant Association ____________ _ Date _______ _ 

\ 'ililge _________ --'--_______ _ Code _______ _ 

I. Address: 
, 

In which of the following age categories do you place yourself? 

0-\5 ~ \6-10 _ 16 - 30 ~ _ 3\-10 ~ above 40 

3. Sex: 

Female L.J .\tale 

.1 Religion: 

_ Chnsti;...n .\lo::.lem 

Occupa!!on: _________ _ 

:\'0 form~j EducJtlon 

Elementary 

_J:Jnlor High school 

College Diploma 

:\' umber of household members: __________ _ 

Do ','ou own any li\'estock'~ 

_ '{es " 
__ 0 

9 \\"h~.H tyre ~,f h\,esiock do you own? 

_ CJtt!e _ Snull rUITIIOJ!1[S _ Donke: _ Horses _ Poultr;. 



10. :"umber of carrie owned and their age groups: 

A!;!e I vears.) - . I ;":umber of animals 

Young cattle I 
Old catIle I 

11. Reasons for keeping cattle: 

~ Source of food L- Source of income 

......... Draught pmver w Other (spec ify), __________ _ 

I:!. How do you manage your cattle? 

r 
_ Tethered _ Communally grazed _ Stall-fed 

13. Ho\\-' did you a;qUire the knowledge of keeping cattle? 

_ From parents 
-, 
L Informal training 

1..1 If cattle are' communally grazed. ho\\- far from the living quarters IS the grazlllg land" 

_ Herd b~,y _ Old man _ Children _ :{h« _____ _ 

16. .......:-e there any latrines in the areas where c:mle are grazed: 

_ 'roes '\ _.0 

1-. Do vou have a lamne at vour homesteadO 

'\ _.0 

IS. How many urnes do you slaughler cattle for home consumption In J ye.1f' 

19. \\'hat [yp'~ or' ammals do you normally slaughter for home consumpuon? 

_ YCU:1g: In!mJ.l ... _ young and old animals 

Old .!nlmJ.b (cows. bulls and oxen: 

:0. h meat IOspe>.:rion done \\ hen you slaughter .:J.nle at home' 

_ Ye:5 _ ;":0 



21. \Vhich of the fo llowing statements best fi ts your situation wi th regard to raw beef 

consumption? 

~ 

L :\ever tasted raw beef 
'""1 
_ used to eat but current ly qui tted 

Stopp~d but restarted 
r 

:"'ligh t decide to stop in future 

;-';ever dared to Stop and have no intentions to do so 

HJ.ve you ever been advised in the past ' not to eat raw beef'~ 

L- Yes -' No 

~3. If 'Yes' to question 13 above. by whom? 

~ 

L ParentslFamily members u School te.:lchers L Friends 

Elderly in \'illage L through mass media 

:2-+. Ii . Yes' to Question 13 above. what was your practica.l response? 

_ r have accepted tht: .:ldvice and perm::mently SlOpped eating raw beef 

_ r have tried to stop eating fa\\ beef but couldn'[ succeed 

_ r was not con\JOced and do not even altempt to stop e;].tmg raw beef 

\\'hen diJ you stop eatmg raw beef (if applicable)') 

- h r , -_ J tel,v mont sago _ a ye:u ago _ ~ - J ye:J.fS Jgo more than 5 years ago 

~6. If you SlOpped eating ra\\ beeL for reasons other than adVice received from other peoplt:. 

pie;!se indicate why'"> 

27 Please rank. in order of your preference (i.e. 1= be~;l dnd S = kast ). the. follOWing 

foodstuffs ([he same rJnk could be given fo r more than one Item). 

~emi·roasted minced beef (Leh·feb Kirfo ) _ rJ\\' beerrKullrri 

prope:-l~ cooked mmced beef (}'t!lerC!bese Kino! _ r;,1\\ mmced beef ITint' Kit(o ) 

ra's lOngue & rume;1 fold:> .\/daslla st!mba) _ properly iO,J!'>(ed beet' (Tibs) 

roas(ed intercostJI muscle (Yt!godin Tibs) _ properly cooked beef (Kikel r 

, 



28. \\'hich one of the following sewage (human manure) disposal systems do the maJonty of 

the people commonly practice? 

Sewage Disposal system In your current 

habitation area 

In your former habi tation 

area (if applicable) 

Cse of toik!ts (latrines) I I 
~ 

Disposed backyard/field 

29, Have YOll ,ever suffered from taenios is? 

_ Yes ..J L'O 

30, Have you observed any symptoms of illness whenever you get infected with tapeworms? 

~ 

L Yes 

31 If 'Yes' Questions 20 above, which one(s) of the following symptoms hose you noted? 

diJ.frhe:..i hunger pam .....: constipation eplga~;tf!C pam 

nausea Incre:.lsed appetite decreased ilppetlte 

\\eJkr.ess loss or' weight 

di::.turoance by cra\\'iIng segments 

3~ If 'Yes' to Question 20 abo\'e, how do \·ou re:.llize that you have gO[ the lnfectlon'~ 

33 How many people In your household have suffered from tapeworm infectlOnIS)? 

3-+ WhIch one or' the followln.; tJ.enicldal drugs upeworrn treatments) h:1ve you used in the 

F~st to treat yourself" 

A. From the modern drugs available in pharmacies 

KO'ior'Jrm ~iclosam!(je 

Dlchlorophene Praziquantel 

Others (specify __________________________ _ 



B, From the traditional herbs commonly used in EthiopIa 

_ Kosso ~ Ellkoko L Jfelerie r J' _ Ananas /lice 

_Others (specify) _______________________ _ 

35. How often do you take taencidal drugs (tapeworm treatments): 

36, \\'here do you get the taenicidal drugs? 

_ Pharmacy '-- Herbalist _ Home preparation 

3/ ApproxImately. ho\',; many times in vour lifetime have you taken these tapeworm 

m:atment'? ~lodem drugs: _________ _ TradilJOnal herbs: _____ _ 

38 Roughly. how much does a single dose of tJ.peworm treatment cost you? 

)..lodern drugs: _________ _ Traditional hc:ros: ________ _ 

39 \\'hlch drugs do you think are more effective to {feat tJpeworm mfectionfs ., 

TrJ.ditJOnal 

.10 Have you e\'er had lll -heJ,lth complications upon ta.t..:.ing these treJ,tments' 

Yes 

Only once R::uelv Commonly 

).Iodern drugs 

T r;.ldlUOnal herbs 

Both 

~ I It ,os' to que'tlon 30. could you ple""e ,tate the ma]N "mprums at complication YOli 

have observed. 



-.\.'2. Have you ever heard of seriolls complications (death) from takingtaenicidal drugs? 

-no Do you know the cause of tapeworm infection(s)? 

~ Yes L :\0 

4-+. In your OpinIOn, which food anima! species serves as a source of human tapeworm 

infect jon'? 

~ 

...... cartle sheep 
~ 

LJ goats 
r 
~ camel poultry '-' tish 

In the identified animal above (Question 3-l-). which organs, or tissues or parts of the flesh 

do you think contain the infective form of the parasite? 

.16. Ho\\ do animals get the cysts? 

..l- Do you re,:ognize the tapeworm infectl\'e forms in meat? 

~ 

_ Yes _ ~o 

-\.8. Do you b~!lieve that butchers inform their customers on v.hether the meat IS infected or 

not: 

Yes :\0 

.19 Do you ~h!nk tJpe\\orm mfection(s) tJeniosis) can be prevented" 

Yes _ \'0 

50. If 'yes' [0 que::.tlon 3'), ho\\ can thiS be achle\'ed'~ 



51. State your opinions as 'Ye!)' or '~o' to the following assertions: 

A. Backyard and home cattle slaughter tradition in Ethiopia is one of the major factors for 

the high prevalence of human tapeworm infection in the country. 

L......J Yes [ :\0 

B institution of a nationwide and rigorous (thorough) meat inspection procedure helps to 

dramatically reduce tapeworm infection prevalence in Ethiopia. 

_ Yes 

C. Prohibition of backyard and home slaughter of cattle is one of the prerequisites if a 

rational control of taeniosislcysticercosis is envisaged (contemplated) in Ethiopia. 

'--- 'y'es 

D. Do you intend to stop eatmg or undercooked beef just because of the tapeworm 

Infection: 

Ye~, :':0 

52. \\'hat econOffilC repercussions (consequences). if any are associated with 

t;..lemo::'ls/cystIcercosis: 

S=:. What policy decisions, if any, do you thmk Jre required for successful 

taeniosl.'ilcysticercoasls control in Ethiopia" 

41 
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