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SUMMARY 

f\ e(O:., sectional ~ILld y on bov ine clin il:al dcrmalophll o~I" \Va:. {'ilrrll:d out In three 

agrocl llmll ic Lone:. (low, mediulll and high a h il udc~J dun ng dry and wei 'ca"OIl' In Ihl! 

.. outhcrn paft of region Ti gray, Northt.: rn Eth iopia from May 10 AlJ gU ~ 1 1999, 

The objectives of the :'lUd v were to c" lilll:lIC the pn:valcllcc and tl i"l rihl ll inn of the 

dbciI!>c. dete rmine the risk rac lor~ and a .. pre liminary and cOI1,crvalivc 'iwd). to c ... ,imatc 

the linancial and production impact of the di .. ca:,c . 

During the study 5.208 local breed iUHj 37S cros~brccd :tmlllll is 111 111 3 hmhl!hold WCfe 

in!'>pectcd for clin icul dcrmalophilosb . 108 farmer;:. were nllcrvicwcd on dc rmalophHo, ... 

u\ ing :.lruClured quc:'lionnairc. The preliminary financial cslimalc was asscs<;,cd in 104 

households having 107 cases of dcnmuophilosis affected in 1999. 

Speci men (scabs . ti cks. e.g. A. variegalfllll . and biting nics) were collected frorn cl ini call y 

",u:-. peclcd animals :md lat er confirmcd in thc laboratory. Gicmsa stain und b:lclcriological 

bolation were used for confirm<ll ion of dcrmatoph ilosis. 

According 10 the qucstionnaire survey farmers in 10\\l1:lI1d and medium ult iulclc ( 100% ) 

('on»itiercd bovine dermatophi losis as economic import<1Il1 di3case. 

Prevalcnce of dermatophilosis 4.03% (95% CI 3.30- 14.86) and 5.45% (95% C I 4.61 -

6AO ) were recorded for the dry and wet period of the year. respecti vely. The difference 

was stati stica ll y significant (;( := 5.5 1. p< 0.05) with odds ratio (OR) of 1.38 (95% CI OR 

1.0066- 1.7980). that indicates the risk or dermatophilosis in wet scasoll is 1.38 limes 

higher than the dry season. The OR WilS adjustcd for altitude unci tick infestation. 

StUlislica lly Significant associmion (y: = 14.25. p< 0.05) was al so obs(.'rvcd between 

",everlly of skin les ion and season being more sevcre in lhe wet 3eason. At household 

Icvel the prevalence of 16.90% and 28.86% were notcd for the dry and wet seasons. 

respectively. The difference was also stal istical1y signi fic<tlll (Xl = 21. n. p < 0.05). 

PrcvHlence of dermatophilosis was highcr in Ihe low anti medium altilUdes Ihan Ille high 

ultiwde. In the dry period the prcvalence of 6.9%. 5. 187t and 0% werc recordcd for the 

low. medium and high alt itllde!o. . respectivcly. The difference was stati:-. tk all y :-. ignificant 

( I.~ = 58.5R. p<O.05). During the wet season prevalence ra tes or 9.1 0%. 7. 14% and 0.11% 

were found ror the low. mcdium and high alt itudc!.. respecti vcl y. with i-wt islicidly 

Vtl l 



significant (Z" = 75.18. p < 0.05) diffe rences. Season adjusted IlHd tiv,"lriatl' anal)sis 

... howed th at there is ,I high stati sticall y ~ ignific anl (p< 0 .05 ) difrercnce in meuiulll v ... 111gb 

altitude wit h OR va luc 112.8 (95% C l (OR ) 15 .90-795 . ~466) thai indi cate ... Ihe ri ... k of 

acqui rin g dermaloph iios is is 11 2.8 t imc~ higber in Ihe medium altiwdc Ih,m Ihe lugh 

altitude. OR value for the low vs high land wa$ abo su high implying practically the 

di sease is absence in the highland . 

Dllring the two seasons preval ence of dernu\lophi l o~ i~ waS. found hi gher in anil11al. ... 

infested wit h A. variegal lll1l tban Ihe unin fc:-. ted one . In the dry period prevalence o f 

5.78% and 0.57% was obtai ned for anima [)) infested wit b A. variegal lll1l and without ;1 

\,oriegm uJII. respectively. The saille is true for wet season where the poi nt prevalence wa~ 

7.83% and 0.36% for animals infested wit h A. var iegmlllll and n01 infested with the ti ck. 

respect ive ly. [n both seasons the difference was statistica ll y significant (Dry X~ = 39. P < 

0.05 , Wet X2 = 59.94, P < 0.05) with O R value of 6.83 (95% C I (OR) 3.0 194-1 5.4826) 

that implies animals infested wi th A. var iegallll1l arc 6.83 timc~ at higher fi sk to 

dermatopililos is than the uninfested one. The O R was adujsted for season and al tit udc . 

Staii stically significant associati on (Xl "" 75.7 1, P <0.05) was also found betwt:en II 

I'([riegallllJl tick count and severity of skin lesion. However, on ly 9 .7 10/" of ~ kin lesion 

were relat ed to the predi lection- feed ing si te ofthc adu lt A. variegallllll. 

Stati stically significant difference was not recorded (p< 0.05) In the preva lence of 

c!enll:J.lophilosis between age, skin color and sex. 

The prevalence of 4.03% in local breed and 15, I 0% in the cross breed was obtained in 

the dry period and the diffe rence was sta tistically significant (/ = 45.56. p< 0.05). In the 

we t season the prevalence of 5.45% and 8.60% was found for the local and cross breed 

animals, respective ly, and the differencl! was not stati sticall y signilicant (X2 = 3.12, p 

>0.05), However, logist ic regress ion anaJ ys is of the over alf prevalence o f the t\\'o breed~ 

show stati sticall y s ignificant difference with OR valuc of 2.68 (95% C I J .894-3.7043). 

Th is indicates the ri sk of dermatophilos is was 2.868 times higher in the cross breed 

anima ls than tile loca l. 

The prevalence of the di sease was found hi gher in ;1reas with vegct;1ti on covers 

dominated by wood land and mixed (woodland ami grass land) lhan in grass land. The 

eli ITcrence was stati stical ly significant (Dry t = 58.5 8. p< 0.05, wet Xl = 75.18. p< 0.05) . 
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In the wet .illd dry 'CII,on, 11.97tl ,lItd 25.71 r; oj dl.'rlll:ttoplllilhl' po ... I1I\(.' C.bl." \\-crc 

nuxcd \\ Ilh demodcx. rc"'j>Cl.:tl\ cl) . 

The tolal linuncial lo!'ls due 10 dcnn:llOphilo ... i ... in the ... Iudy urea ror one ye:.r \\ <I' 

l,;on~crv:l\i\'e l y e:-.timated :1\ Birr 6.b()...J .39g (USD 0.82) or Birr 226 (USD 28) ref 1.:: . ....... 

From the above finding~ ,e<l.')on. alluudc. the Ih.:k tI I'llrte?,oflllll. \'cgclallon I,;ovcr and 

hreed were con~idered uS Ihe main ri~k r:tctor, ror bovine dermatophilo,j, 111 the ,Iud) 

arca. 

Ba~ed on tbc above linding tick control support ed by ~tud y of 'c,l.\lonal tick populat ion 

dynamic ... . treatment of earl y cases ,mel cull ing of ~evcrc ,1I1e1 chronic ca~c..,. improvcllll.'n t 

of the managemenl practices particularly for exotic breed!:> we re recommended. Funher 

detailed ..,wdy on the epidemiology and economical impact o f the dbca~c '\upponed b) 

'iocioeconomic study arc considered Illlportant me'l,\urcl; for funher control of the disc~e . 

A chcl110lherapy study to look for effecti vc Il'e;1Il11Cnl ngain!'li the diseH!>C IS abo 

recommended. 
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I. INTROD UCTION AN I) OBJ ECTI VES 

In Ethiopia the livelihood of 80~ of the population depends on agri cu llufl..'. The agncullun: 

scc[or cQlllribu\cs 40% \0 thc national GOP and 85% 10 the export earning", (MOA. 1996). 

Livcs(Ock agriculture plays a critical role for [he majorit y of the Ethiopian poputalion. Livc ... [ock 

remains the major source of draught power for ploughing and al so ~e rvc!'> a:. all important ..,ourer 

of food (milk & meat). Twelve 10 sixteen percenl (12- J6%) uf thc national carning~ come from 

~ kin and hides , which is the second \0 coffee. The ro le o f li vcslOck manure a", source of fertilize r 

should nOi be underestimated. Livestock al so offers economic stabili ty by reducing the ri ~k ", 

associated with crop losses. 

T he livestock popUlation of Ethiopia is vcry hi gh. It ranks first in Africa and tenth in the world . 

However. its contribu tion to the national cconomy is very low. It only con tribu tes 16% to the 

national GDP (MOA t 1996). The low productivity of livestock is allributcd to man y fa(;[ur~. 

Traditional husbandry and managcmclll systcm. poor nutrition and prevalence of endemic ami 

epidemic animal diseases are the major factors that hindcr the full productivity of the high 

li vestock population of the country . 

Bovine dermatophilosis is one among the major animal di seases, which has economIc 

importance in Ethiopia as well as in other parts of Africa. It causes severe economic losses 

through reduced weight gain, damage to bides and outright death. It has frustrated many allcmpt ~ 

~t using exotic breeds of cattle to improve meal and milk production in humid and sub humid 

tropics (Coleman, 1967). 

In Africa the d isease has been reported in nearly all the countries o f the continent and its islands. 

The exceptions arc Egypt, Lesotho and Sao Toma where it has not been reported, ilnd Swaziland 

where it is suspected but not conlirmed (Oppong. 1996). The incidence in the southern district of 

Sudan. Darfur province, was found to be 0.84% in January 1973. A high incidence was al so 

noted during the rai ny season, with dll incidence of 15-20 % in Kordofan province. In Kenya. 

Tanzania and Uganda the inc idence of dermatophilos is in cattle was, estimated by examination 

of raw and dry hi des. as 16%, 9% and 0.02%, respectively (Soltys. 1964). In Nigeria. it is 

est imaled thai annuall y 10- 12% of the tOlat call ie populat ion of the II Million (Food and 

Agricultural Organization, 1973) are clinicall y affected during the weI sca~on and -l-- 6t;( t7f 

during the dry season. The case fatality rate for dermalOphi los is among callIe in Africa ha:-. hc~n 

estimated at 10% during the rainy season (Hys lop. 1979). 



Dc rm~ll ophilos i~ became very imponant cli ... e:l ... c al ... o in Et hi opia \\ itll introdUL'!HHl of cxu!lC 

catt Ie for purpo!'c of higb mi lk production. TcsholJ1c and Ephrai m ( 1989) n.:poflcd that from t\\ (J 

di)<'ca!'c olltbrcak)<' of derll1alOphilo~ i s. in 1986 ancl 1988. the incidence ratc of ·no/, ~lnd 35'1 h:ld 

been ob~e rved. respectively. in cro ... ~ breed anirnab in Mclkawcrarc re:-carch ccmtr ( rifhallc) 01 

Ethiopia ). Ki ros ( 1985) found the preva lence of bovine dermatophilo ... i ... around Dchre- Zl'11 In 

cros:-. breed an imals 10 be 13.29%. Mulugela ( 1994) al ... o reponed the prcv:llcnce of till' d i ... ca:.c at 

4 .60/" and 15% in Asseta (central Ethiopia ) in local and exoti c breed .. of c<ll1le . rc:-.peclivd) . 

GercJl1ew ( 1998) reported a prev .. llence rate of 15.04% in loca l and 20% in cro ... s breed animal ... 

from 540 cases examined for bovine dermatophilosis in Robe Veteri nary Clinic (south Ethiopia) . 

Another survey, Degu ( 1998) in easte rn Shewa (cenlr:11 Ethiopia) revealed an infection rate of 

5. 1 % from 6.530 ani mals examined fo r c li nical dcrmatophi los is. 

All tbese data indicate the increasing importance of bovine dermatopbilosis in Ethi opia . Ficld 

repons and personal observati ons, nowadays, indicated that hov ine dernltltophilosis is not only 

an important disease in cross breed catt le, but al so in local Zebu breeds of the country. 

Prev iow;!y Desta ( 1985) reported prevalence of 0.69% for bov ine dermatophilosis in and around 

Baber-Dar (northwest Ethiopia ) in local breed. Tesfaye ( 1994) reported a prev,llence of 5% in 

local cattle in and arOllnd Makalle (northern Ethiopia). SliJ1lhe siluation is worsening from time 

to time. In 1997, there had been also an outbreak of de rmalophi losi s ill local breed canl e. in the 

so ut hern part of Tigray region . In Ihi s outbreak the disease had been combined with demodicos i .~ 

to prodllce the so-called "Sen kobo Disease" a more severe and fatal combination . Farmers al )<'o 

rOlltinely report the disease, as it is wide ly spread in loca l breed of cattle and brings about 

s ignifi cant economic damage (personal observati on). 

Al though dermatophilosi s has become a progressively important di sease In the country. it s 

epidemiology and economic impact is not adequately studied. Hence thi s study on the 

epidemiology of dennatophilosis has been designed 10 be undel1aken in selected site 01" Tigray 

region , northern Et hiopia. In discll ~sion with the offic ial veterinary personnel of the regi on. Ihe 

~out hern part of Tigray was selected as study area. where bovine dermatoph ilosis was common ly 

reported. 
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O/3JECT/IIE OF THE STUIJr 

The objcc ti\.cs of the stud y were: 

• \0 determi ne the prevalence and distribution of hovinc dCl'ln:llophilo,j, in local and ( ['0 .... ' 

breed an imals in three agroc limalic zone~ during the dry (Htd wet sca ... ons of the year. 

• to identify major ri sk factors relaled 10 bovine dcrrmll opb ilosb. 

• to conduct pre liminary and consc ['villi vc estimate of the financial impaci of Ihe di~ca .... c in Ihe 

area under investigation. 

2. LITERAT URE REVIEW 

2.1 I}cfinition 

Bovine clerrn alophilosis (cutaneous streptothricos is) is an acute or chroni c bacterial infection of 

the epide rmis with Dennarophillls cOllgo/ensis, characterized by an exudati ve dermatitis with 

scab formation (Oduye , 1975; Kaminjoio and Karua, 1981: Scanlan el a/. , 1984). The earli est 

accounts of the disease are found in reports from tropical and sub tropical countries especiall y in 

areas of low altitude which are subjected to high ambient tempe rat ure and monsoon rain pallcrn 

(Hyslop. 1979). 

The disease III cat lie was fi rst described in 1915 by Van Saceghern in Zaire (Van Saceghcm. 

1915). 

2.2 Host species 

Dermatophilosis affects a wide range of host species in all age groups. It occurs 111051 often in 

callie and sheep, bUI naturally occurring cases have al so been seen in hor~es. goals. pigs. man. it 

variety of wi ld life spec ies such as zebra (Stcwart. 1972) and deer (Dean. el 01., 1961 ). The 

recording of human in fections both naturall y and e,xpcrimcnlall y, places the disease in the 

growing category of zool1oses. There was a recent out break of derlll atopili los is in camel (Gilao 1'/ 

ClI .. 1998). 
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2.3 Ccognlphical t..!istrihutiull ;1IIt..! (U:f.'UITl'IICe 

Dc r1l1alophilo~i.') i:-, mOM prevalent in tropical or \ubtfopical climat~:. wllh lugh aJllbl~nt 

temperature and a Illon.-.oonill rain pattern , :1:-. (hey occur III part :-. of Alri e:!. Southern A m l-' I'Il' ,I , 

Australi a, New Guinea, New Zealand and Ind ia. The d iseac;;c a1-.o occur ... 'poradl call y III the 

United Kingdom, Europc. Uniled States and Canada (Juhb 1.:1 (I I . , 1993 ). Thu ... the di..,c;l'!.! .' 

world wide di stribut ed although Ihe illlcns ity i:-. most \~vcrc in cOllntri c:. with Ie ...... temlx: rate 

climate. 

2.4 The adiological agent 

2.4.1 Classification 

DermOlophillis congolells;s is thc only spccic~ in Ihe genus Dermatophilu ... Ihm belung:. (0 lhe 

fami ly denllutophilaccac in the order Acti nom ycetales, cla~s Schi zomycetes. 

It has been a malleI' of discussion whether DCI'III(llOpliilus cOllgotellsis should be c la:.~ ified a ... it 

bacte rium or as a fu ngus, however. Gordon and Edwards ( 1963) showed by clect ronmicro:-.cnpy 

that actinomycetates had no structu ral relationShip with the eurnycctalcs although, there were 

areas of close similarit y with the eubacteriales. Its siz.e and chemical com pos it io n distinguish the 

orga ni sm as a bacterium, but it fo rms a branched mycel iulll , which fragment~ into motiie coccoid 

c lements resembling the spores of a fungu s. It is now generally accepted thaI D(,l'malophifus 

cOllgo/ensi.\' has to be classified as a bacterium and nOI as a fungus. 

A SO il -dwell ing bacterium GeodermalOphitl/s obsclIl'IIs. resembles Dermatophillls cOl/golcllsis. 

Both microorganisms form filamentous structure. which is divided both transversely anc! 

longitudinally, and form coccid cells that become motil e , The twa organism ... can be 

differentiated by difference in the degree of filament farmmion. which is more pronounced for 

Del'malOphillls cOlIgotclIsis, and by (he absence of budding in De/'1/I010phillls cOIlgote /ls;s. T he 

zoospo res of Dermarophillis congolells;,\' are isod iamet ric and equipped wi th between 5 and 50 

(or even more) J1agelJa per ce ll , while the zoospores of G. obsclt/'/ls arc e ll ipsoidal and pos>;cs .... a 

polar tuft of 1-4 flage lla. G. ohscl/l'l/s has onl y been found in soi l samples (Gordon, I 96..J. ). 

2.4 .2 Morphology and Stain Reaction 

/Jel'lIItllopililus cOl/golesis is a pleomorphic gram positive lind non ac id fasl b.tcte riu!ll that I( lain:-. 

well with ordi nary aniline dyes (Bull. 1929; Gordon. 1964: Gordon and Edwa rd. 1963), 



Del"J/I(1fophil/is congufellsis grow~ as a filament ous. branching .. cptatc mycel ium. Scpl:uion occu r 

hOlh Iransverse ly and longi tudinall y giving rise!!> 10 ~Jl1aJl coccoid ~porc .. known a!'oo /Oo~porc., 

(Ju bb el a/ .. 1993 ). 

Various morphological forms of Derll/a/ophill/.\ ('"o llxo/eJlsis. rcprc~cnting diffe rent "lage., in the 

life <.:yclc have been recognized in les ions and cli iturc (Abu-Samra. 1981 ). The ha<.: lI.:riLlill g.rO\~., 

as a branching filamem myceliulll . During the growth :.!;tg.e. the fi lament become ... trall wer.,c l) 

and longitudinally septet to form parallel rows of <; 1ll ~1 1l. coc<.:oid LOo:-porc", \\-hi ch are dUrln:L1lI 

and call s urvi ve in the dried c rusts of l esion ~ for several months. Unlle r favorable condilion of 

moisture and temperalUrc the zoos pores arc polar Oagc llalcd. which rlHlkc them hi ghl y 1ll0 1l k 

and Ihus able to infect new locations on the .o;ame or other ~ u!'ooccpt i bk: anima]:.. ( Horner. 19R6 ). 

Zoos po res are found mainl y in dried ex udate or scabs. while filament" occur 1110 .. lly in active: 

pariS o f the lesions (Bull , 1929: Lc Rechc. 1968). 

2.4.3 Cultural characteristic 

DerlllalOphilus congolellsis is aerobi c or Facultati vely anaerobic (Gordon. 19M ), It grows readil y 

at temperature ranging from 20oC-37 Uc (Bull. 1929). The organism i.':> nOI fasti dious an d grow., 

well in various broth med ia (O:u-ter. 1979). It can be cultured on ordinary peplon nutrient media. 

but growth is greatl y enhanced when il is enriched with defibrinatcd blood or serUIll (Bull. 1929: 

Gordon. 1964). On blood agar pinpoint coloni es surrounded by a s mall zone of beta hemol ),si:­

are evident after twenty-four hours of incubation al 37°C. A ft er incubation for three to four day.':>. 

co loni es arc considerably larger. The co lor of Ihe co lon y aj so varies from grayish white tu brigh t 

orange (Carter. 1979). The media or the atmosphere o f incubation does nol gove rn the co lon ial 

morphology and microscopic structure of the organism. However. Robert ( 1961 ) reported thai 

restriction of oxygen or the presence of untreated blood serum in Ihe mediulll i~ nece~s:l ry for 

initial filament growth. 

De,.lIIalOphilus congolensis shows a high degree of pleomorphism and can be eit he r s11100th 

(coccoid) or rough (filamentous), and the colon ial 11100Vl1OIogy cannOI be regarded a~ ;tn iso late 

characteristic (Abu-Samra, 1978). 

2.4.4 Biochemical characteri stics 

The biochemical characteristic of Dermalophilus cQlIgolellsis arc not wel l dciineel btl!. in 

ge neral , Illost strains give the following reactions irrespective of the host :.pc<.:i(·., from which 

they are isolated. Aciel production . without gas . is obtained wit h glucose. maltose. trehalose. 
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dcxtrin. mann osc and lacvll:ll osc. but 110t with lacto:.c. mannitol. du ll.:ilOl. and galaclo",c , Cl<,C IIl. 

urea and ge latin are hydrol ysed. Cm.llasc is formed. bw negative rcac[iull arc obtained wuh the 

ni trate red uction. mct hylene blue. MR-VP (Methyl Red Voges Pro!-.k:i ver) and indole [e.;t .. 

(Buxton and Fraste r. 1977). 

2.4.5 P:l1ilogencilY for 1 ~lbor:H ory animab 

Despite the occasional failu re by SO rl1t' worke rs to produce Ics ion.., in laboratory :Ul imal ... there 

are consistent report s o f typical. exud'lli ve, !<Icab lc.. .. ioll:, dcvcloprn~n l in rabbit ... guinea pig .. and 

mice (S tew:lrt , 1972). 

2.5 Ellidcmio logy 

Derlll{({ophiills congolesis affects various domesti c. wild and labormor), anima ls. as well as 

humans (Roberts, 1966). This includes cattle. sheep goms and horses (Kaney. 1996). 

Dermatophilosis is di stributed worldwide but it seems to be more prevalent in hi gh humid zone .. 

of tropics and sub tropics (Zaria. 1993). The agen t. host and environmen t inlluence the frequ ency 

and distribution of bovine dcrmatophilosis, 

2.5. 1 Factors related to the agcnt 

For the understanding of thc epide miology of dennatoph ilosis it is important [0 di stingui shed 

between slrains of the organism. There is evidcnce of anti genic diversity and clifrcrence~ in 

DermCilOphillls cOlIgo/eJ/sis . Faibra ( 1993) has proo fed that therc is heterogene ity aillong 20 

Derma/ophillis congolellsis isolatcs, originated from different pari s of [Ill' world by usi ng 

restri ction fragment Icngth polymorphi sm anal ysis, Genetic analysis usi ng ll1ult iloctls enzyme 

e lectrophorcsis has confirmed also a significant gene tic di ve rsit y within 4 1 AU :,l ralian 

Del"lllll/ophiills congo/em'is isolates (Troll e/ a/. . 1995). El lis e/ 01 .. ( 1991) reponed Ihat there arc 

diffe rcnces in virulence and antigcnc ity betwecn iso latcs of Derlll(fIOpliil lls c:ullgo/ellsis. Ell i:, (II 

lI/. , ( 1993) have cond ucted a study to determine Ihe variati on in ('u ltu ral. morphological and 

biochemical properti cs of Derma/ophillls c()IIgolel1.1"is iso lates from a number of :,pccie.., and 

whether or not the variation was related to their infec ti vi ty . The result of the "tudy ind icated that 

there is a considerab le variati on in DermalOphillls congo{(' lIsis i ",o lalc~ . The variallon wa .. 
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revcal cd in the prope rlic~ of hemolytic: acti vitic, and en/Ylllc act lvit i!!, agaln, t CI,cln. 

chondroi tin 4-sulphate and lip ids, which showed SOl11e link wi th In fect ivil),. 1-1 0\\ and Lloyd 

( 1990). in their stud y of dosc- response fo r Derma/ophillis cOllg o/ellsl.\ infc(·tion dClllon<,.t rated 

that there is a difference in virulencc of differcnt bolate~ (If the org:1I11'>1l1 . 

1.5. 1. J Release and survival of zoospore 

Zoo:-.pores arc rcleased from the les ion by transvc r~al and !ongi llldinal d h i<., ion!! of t hl~ hypha\!. 

This is the infective stage in thc life cycle of Dermll/ophillls cOI/)!,u/en':;.\' , The rc"t o f the cyc le. 

from the germination and budding of the zoospore through the ~tagc of hypha I growth to th!! 

formation o f a new generation of zoospore. takc~ place on tllC infected .. kin . Their grc;l[ 

advantage as an infective form lies in the ir size. shape and motilit y which permit thei r read y 

di spersal from the les ion (Roberts. 1957). 

The zoospores resist drying and heating ,.It 100°C. The zoosporc~ po",::,t!::,:- l1 agc J] ac and arc 

mot ile. They do not survive fo r a long time under wet conditions. bUi deteriorate with time an d 

arc inhibited outside a narrow range of pH ~\'alue. osmotic pressure and salt con centrati on ~. They 

are highly mot ile, independent of ex ternal nutrients and withstand external sollll es well durin g 

the fi rst hour" after release. Zoospores are released from wetted S,'abs after abollt two hours. at 

room temperature, however. most of them rel eased between the firt h and twenty-first hour after 

wetting. The emergence of the zoospore from wi thin the wetted scab i ~ probably accelenued by a 

negative chemotactic response of the zoospore to their own endogenolls C02 (Robert s. 1963d ). 

On the surface of dry scab no or very few viable zoospores are found and the refore il is be li eved 

that affected <mimals do nOl become a source of infection until the les ions arc welled. A-:, stated 

above. wetting decreases the surv ival time of the zoospores and healed leo; ions where fresh 

zoospores are no longer produced become less infectious. In dry scabs the number of viable 

zoos pores decreases rapidly during the two weeks following healing. However. a very "mall 

number o f zoospores are still detectab le after several months. The organism probabl y survives 

the dormant period within the herd on chronically infected anirnal ~ . and the~e arc th e main 

sources of infection at the beginning of outbreaks. Small lesions have been obse rved to persbt 

throllghout the year on the ears and backs of aduh catlle in herds where onl y (' alves were 

seriously affected. Chroni cally afrected individuals arc probably the organism' s main meaTl S of 

survi val withi n a flock or herd duri ng a dormant period and the main source o r infection at the 

beginning of the outbreaks (Roberts. 1967b). 
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I .. olation or Der/JllIwphilus (,oligo/em is rrom 25 ~0I1 ... ample ... W;I:- not .. ucce ..... rul and 11 \\:t ... not 

po~~ihl e 10 keep or grow Ihe organi~m. add~d u., a ... u ... pen"'hlll or luu"rurc ... 10 \\ cl ... ud 

Inocui ll tion or dry ~oil wi th dry scab matenal i ... thc only \\';1)' \0 kecr .. uli1llrcclI\C t\ccurdln£ III 

Tcsh~lle ( 1988) soil is mO~t unlikel y to provide for prolireration or ... ur\'l\ .• 1 Hi the nrg.IOI .. l1l or hi 

act :L' impol1.1111 source of inrection. Numcrm .... im'c,ti g: lt o l .... h;t\c .. uggc .. tcd th.lt the organ hill 

Ii \'e~ it!'> " ~~in commensal and that infection doc .. no t occur llnttllhc "'~111 .... d:un~Lgcd . Ih l\\c\~r. 

Macadam (1 977) reported that the organis m could not ex t' l a ... :-ktll c(lll1mcn,al . 

2.5, 1.2 Trans rer orzoosporc 

Various vectors like li ck!} and Ilies can trans fer zoo!'>pore" to it ne\\ animal lhcrchy ... prcading tIll' 

infec tion . Macadam ( 1962) succeeded to infect n rabbit with De1'IIt{llophillt,\ cl}lIg0/t' II.lis by 

Irall:; fer of tick:; from infected callIe. Both biting and lIon·biting n ics ha ve been ~ hown 10 t ran~fl'r 

infect ion between rabbit.s (Ric hards and Piers. 1966) and it hm .. :Ilso been found Ihal ,uch a 

transfer requires we tting or the donor lesion. Tran~fer of IIlfeclion by In ... ech providc~ an 

ex pl:mation as to why most infeclions commencc during the rain y "C:L ... on when ill~ecl " become 

morc llllmerous inspite of the finding Ihal low lempcrnlurc doc. ... not favor survival of the 

I.oo:-. pore (Roberts, 1963a), 

The :'l"socimion or dipping with outbreak of derm:ltophi losis in sheep ha~ generally been 

attributed not only 10 the wetting of lhe skin and subsequent relca:.c of the zoo:..pore. but al so to 

the de trimental effect of lhe dip on the integrity of the sebaceous film of the skin . Dipping nllid~ 

wh ich may be con tam inated with Derlllatophillls.c(mg/oell.l'is might a]:,.o be all imporlant :"ollrce 

o r infection (A llllon. 1977). 

In the past numerous workers have noted Ihe presence of mange mile)' in as~odalion with lesion!'> 

of dcrll1atophilosis in rection. Mornet and Thiery ( 1955) inc riminated Demode:.; species in 

nodular leSIons in callIe . Roberts ef al. , (1966) nOled lhut pcnelnil lOn is a prcrequi <.; itc of mange 

and under suitable climatic condi lions a chronically infccled animal carrying a few :.. mall ~C;tb!'o 

Ihat could well produce numerous zoospores (S tewan, 1972). 

Roben :.. ( 1967b) Imd reponed that pastures containing ~piny plant .. ;tnd !-harp ~ced!'>. play an 

ill1pOmlnt role in the transfer of Dermlllophillls c:oflgo/ell,\';s a~ well a ... provided cllIry to Ihe ,kin. 

T rans miss ion may also be aided by waler. spreading zoo~porc from cxi!'>ling Jc., i(ll1 10 other arc: .... 

onlhc same aninl<11 (Teshale, 1988). T ransmission by direct cunl~lC l i~ cOl llrovcr~ia ll y Ji ... c u ...... ccl . 

Plowrighl ( 1956) noted thallhere was no spread from infected callie 10 t iltll e in COlllllCI even in 

wet weather. Sohys ( 1964) reconfirmed that there wa ... no (.~on lacl tran:.mi'''' lon . Bowner. Lc 
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Riche ( 1968) found thai transmission of the di sease would occur by ~ hc!.!p . to- ... hcep contact. 

es pecia ll y if wet. 

2.5.2 Factors related to the host 

In anima ls, the epidermis is protected against infection of derrnalOphilo ... i'l hy three harrll·r ... . 

namely 

• 
• 
• 

the hair coat or neece 

the sebum which impregnates the hair or wool and form a laycr on the skin and 

the stratum corneum 

The degree of development of each barrier, and hence the protect ion it provicle~ . v"ric~ greatly 

between animals and different sites on the body (Raben. I 963c). Ther!.! i" a pronoul1<:cd 

in terdependency between the barriers. Deve lopment of the stratum corneum is inver~ely 

proportional to the densit y and protect iveness of the hair coal. On the other h:md. the Ihi ckl1c ....... 

and com pleteness of the sebaceous fi lm 011 the skin ilre directl y related 10 the de n:-.i ty of the hair 

or wool fibe r population because of the constant assoc iation of sebaceouf. g land!> wi th hair or 

woo l follicle s. Th us. in sheep, resistance of the non -wooled area to a!1iticilll infecti on ck pelHb 

main ly 0 11 the integrity of the stratum corneum, whereas the woo led skin has very lilth; ... Matum 

corneum and is almost entirely dependent on the greasy neece and the sebaceolls fi lm on the skin 

surface. The protectiveness of the sebaceous film depends entirely on its mechanical propertic» 

and is unrelated to the bacteriostatic power of the wax (Roberts. 1967a). 

Roberts ( 1967b) postulates that tbere is a carrier state in dermatophilosis. and these cases are 

probably the organ ism main means of surviva\. Jubb el (II. ( 1993) confirmed tilal the principal 

source of infection in dermatophilosis is the inFected animal. induding the healthy carri er and the 

;lpparently recovered animals. In endemic area, up 10 50% of apparently healthy call Ie Illay be 

carrie rs of the bi.lc\eri um, which persists in the o»tia of hair folli cles. Stewart ( 1972 ) also 

exp lained tbat there is a carrier stale and the carrier animals are not imm une as they arc di seased. 

Several fac tors govern the occurrence of the di sease in a given hosl. Thc~e include hrced. age. 

~ex, nutritional stalus and other concurrent infections. 

2.5.2. 1 Breed difference in suscepti bi lity 

The N'adama and Muturu breeds from west Africa are believed to be resistant to dcrrnaloph i[o~i .... 

while Jersey are hi ghl y susceptible. In attempts to produce re~ist ant cro~ .... hrcech. it ha~ h~l;ll 
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observed that NDallla-Hercford crosses are highly rc!.btam while NDarna-Anc,u ... I.:rol"c'" :u-c 

~ u~ceptible (Teshale , 1988). Amakri ( 1976) cxplainl!d that the rc,j;. tance of N'dam:L c;llIk' I .. 

probably due to the hi gh percentage of lcucocyte~ and neutroph il, in their healthy ... kin Some 

workers have also described the difference in sU!'occpti bilit y of breed to dcrlll:llophiIQ"I~ . Ahu ­

Samra ( 1980) repolted that the white fulani cattlc, the zebu brel.!d and the cxoli r.: brt'ed~ \~ r.:n.' 

fou nd susceptible to infection with Dermalophilu.\· cOl1golellsis. Morrow 1'1 01. ( 1989 ) :d"o 

reported the susceptibi lity of pure breed Santa Gertrudis to dcrm;ltophilo:.b . The ,u!'occptibility of 

Ihi s breed to the disease in West Africa had been reported prev iously by Cokman ( 1%7). A 

group of C harolai s cattle imported into Costarica. where A. \'lIriexoll llll lich hav(' been rco.)rded. 

was proved to be very susceptible to dermarophilosis with high mort ality and morbidit y nile,. 

Oenn atophilosis has been a major limiting factor to the suecc:.~ of :t number of projecb to 

improve the productivity of indigenous cau le in Ghana . In September 1975. 120 Onlughtl11:t ... tcr 

catlle ( 100 eows and 20 bu lls) were imported from Australia. NCilrly all these animal!'> and their 

offsprings died of dermatophilosis (Simpson, 1976). Kaney ( 1996) reported that the prevalence 

of dermatophilosis among exotic breeds of catllc in Nigeria is much higher than the 10c;11 breed. 

It was esti mated that the diseased animals lost 301050 % of their Ilormal market va lue . 

2.5.2.2 Age difference in susceptibiljty 

CallIe of all age groups are affected . However, some workers claim that adult animab-. arc more 

susceptible than the younger ones (Teshal , 1988). Oppong ( 1996) noted thaI. durin g the dry 

season, the prevalence of dermatoph ilosis were 1.96% in the age group 0-1 2 months, 5.7 0/(' in tbe 

age gro up of 13-24 months and 5.88% in animals> 24 months and during the wet !'oea~on the 

fi2.ure were 9.3 %, 10.4%. and 18.87% for the "bove mentioned age groups. respecti ve ly. Thi ~ 

shows that adult callIe are more susceptible than the young onces. Sarnui and Hugh-Jollc:-i 

( 1990a) in their study of bovine dennatophilosis in Zambia. found that adult callie were more 

susce ptible than the younger ones. However, Stewart ( 1972) was of the opin ion that there is no 

age susceptibi lit y and that adult and young animal s arc equally susceptible . You ng ca l ve~ may 

howeve r suffer from a generalized form of dermatophilosis leading to rapid death . 

2.5.2 .3 Sex difference in susceptibili ty 

According to Macadam ( 1976), both male and female animals ha ve been found 10 he equall y 

susceptible to de rmatophilosis infection, but Lloyd ( 1976) states that male arc Illore ,u:.ccpt iblc 

Ihan female. 

10 



Contrary to the above mentioned res' IS o care lCrs, ;1Il1UI and Hugh-Jone ... ( 1990:l) ha\ c reported thaI 

female cau le were found 10 be more ~ uscep"bl d I I 
' I e 10 cnnalop 11 0'1\ than male. C \~Crl III thl' 

younger ani mals where both sexes 'IPI)C"U"[0 be II Obi ' " cqua y ~ll'CCpl l C. 

2.5.2.4 Nutritional faclo r 

There arc different views as to the effect of IlUlri lion on the occurrence of dcnnatopllllo,.,. 

Oduye ( 1975) does not support the idea that poor IllllriliOIl inerc.lscs lhe !<.u,ccpllbi lity o f ;1111111 .. 1, 

to dc nnaloph ilosis. However, other researchers agreed :IS the organbm j:, opporl uni" and {)nl~ 

producing clinical symptoms when the suscepti bility of the animal ha .. inc rC:I.\cd hy for example. 

nut ritional defiC iency (Egerton, 1964). 

2.5.2.5 Concurrent in fec tions 

Abu-Samra (1980) reported that the susceptibi lit y of animals to derl1latophilo~i!!. !lao, been found 

to increase by the presence of concurrent infections. such as sl roJlgy l o~i",. babc~io ... i", and 

hi<; loplas mos is. Splenectomized goat and sheep Ihal have orf infection were fou nd more 

susccbtible to dermatophilosis. They also reported Ihal in the out break of denllatophilo",i~ in 

Sudan, the caule were under the stress of continuous nomadic migration and suffered from 

genera lized o r localized debilitation due to internal and external parasitic disea~es. In the course 

of nn outbreak of mycotic dermatitis in sheep in Britain. all the animal s affected were in 1:llc 

pregnancy and lambs Ihat had simu ltaneous orf and strawberry foot ro!. Dcrmatophilo~i') hit!> 

been assoc iated with rinderpest , Lumpy skin di sease and trypanosomi asis (Sc hiltz . 1955). 

Nawathe ( 1992) has reported the immu nosuppressive effect of dermatophi losi~ which blamed for 

an outbreak of CBPP in Nigeria. Many researc hers have noted the presence of mange rnile~ in 

a~sociatio n with dermatophilosis lesions. BOlh Demodex and Chorioptes specie~. have been 

fou nd in assoc iation with the lesions of dermatophilosis (Teshale. 1988). Other IC'l ions that have 

occasionally been assoc iated with Dermalophillls congo/ellsis infection include subepiderm al 

gran ulomas (Momotani el aI. , 1984) and oral les ions in catt le (Gupta. 1975) a~ well a~ chronic 

lymphadenit is (Si ngh and Murty, 1976). The ability of an exposed animal to re~]>ond to the 

organis m is also important and woul d in volve a cornbi n:ltion of the ccll- medi:lled and humoral 

imlllune response. Several factOrs that may affect the abi lity of the host·~ imlllu ne ",y ... tem to 

response to an in fection may play II role. This incl udes ani ma ls with a heavy illle:-. tinal p .. ra"it~ 
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load. lymphosarcoma, viral infection ' d d b"l" . . . 
. • 111 C I Haled ulllmab In whIch an incrc:l .. cd IflCIUclll'C of 

dennaloph iiosi s has been observed (B:lrrc and Woodman. 1990 ) 

2.5.3 Factors [clmed 10 the cnvironmcni 

Pred isposi ng factors play an imponunt role in the occurrence of dc nn;uophllo ... l \ ( Roher" :lIlU 

Graham, 1966). En vironmental factors thaI might damage Ihe prOlecti\'c barne r of the ... klll and 

predispose the animal \0 dcrmntophilosis arc : 

I.Rainfalil moisture 

2.Ticks and biting fli es 

3.Thorn y bushes and spiny plants 

4.0x-pecker birds 

2.5 .3. 1 Rain fa ll /Moisture 

Ra infall and humidity are important epizooliologicaJ factors in the ~prc:ld of the infection. and 

dcrmatphilosi s has been described as a wet weather disease (Stewart, 1972). 

Inte nse and prolonged wetting has two effects on the skin: It emulsifies and break .. up the 

sebaceous wax and macerates the stratum corneum (Roberts. 1963c). The zoospore~. which arc 

the infect! \'e stage of dermatophilosis, could then penetrate the epiderm is (Roberts. 1965). with 

subsequent hypha J development and invasion of the hair foll icles. In :Iddition. increased moi sture 

on the skin surface would resu lt in increased release of zoospores. with ;1 re~u h ing ill(: rca~e in 

infec tiv it y (RObeI1s, 1963a, b). Humidity alone is insufficient to precipitate lesion in an infected 

animal. An outbreak of dermalophilosis may occur in sheep and caule fo llowing "Jelting" with a 

high pressure stream of water. Deep saturation of the skin affects bot h str:l1um corneum and the 

protec tive lipid Jayer. Moisture causes the indiv idual corneocytes to swe ll and det:lche~ from 

eac h o the r. and more intense wetting leac hes out the protccth,c sebaceou ~ film from the 

inte rcellular space of the stratum corneum. The moisture al so activates latent I.oospore .. and 

supports in thei r transportation to distant sites on the body (Jubb el al .. 1993). 

Many workers have found that the inc idence of dermatophilosis incrcase~ during pe riod of 

prolonged rains or rain y season . Stewart (1972) found a more than fourfo ld illcrea.!>e~ of thc 

incidence from the beginning to the end of the rainy season. Oppong ( 1996) noted an incidence 

of 12,8% during the rainy season and 4.8% during the dry se'l,on. in Ghana , Stewart ( 1972) 

be lieves that there is a strong correlation between heavy rain fall and incre;l~c in thc incide nce of 

dermatophitosis. 
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Generall y. it has been concluded that hi gh temperature ;Uld high kvcl of hUllllliu y doc, nOl affel't 

the IIlClliem:c of derm;:lIophdosi~ , The onl y pred h po,ing clllnatll' fae lor I" tlw \\1:11111£ Ullh~' ,I-..In 

and the presence of c:uTicr animal ll which act till )oOurcc of UllCl:1I011 for the outbn::Lk, 

1,5,3,2 Tick and other biti ng nie~ 

Dernmlophtlo!ii !o> in cattlc OCClIrs in all age group ... (Egeral on. 19(4) and " ofh:n u"ocl.lh:d \\ IIh 

lick infestation, mainly of A , \lO},;£',f.!,OIllIll (Lloyd and J cnkm~on , 1l)~O) , Kone), '" til [1 9% 1 

reponed that there is a close association be twee n infc ... t:lt ion \\ ith,'/ mriq,:al/JlII .llId the 

occurrence of dcrmatophilosis on cmllc 0 11 the coa!'ota l plaltl !'o o f Ghana, The IC"' lon, 01 

dcnnalophilosis are found particularl y in area of the body 1110)01 hc;wil y infe'ted with tick ... 

(M'lcadam, 1962). These suggestions arc supported by reports fmm :-'OI11C part, uf the \\orld that 

lesions OCCLlI' predominatcly at the pred il ection feeding si te of adult t l. I'Cll'i£'g{//11II1 0 11 the h" irlc ... !'o 

P:U1S of the ventral surface (Sinclair. 1920: Plowrigill. 1956). Howcver. MOITOw e/ al.. (1989) 

Indicate that although there was <I steady increase in Ihe preva lcn~c uf ... evere IC'\lOn, :t:-. Ihe 1~\'cI 

of infestation with adult A. mriegtl/1I111 inc rease. the di :-' lribution o f !'okin le..,ioll could nOI be 

relmed to predilection feeding site of adult A. l'w';egallllll ticks. Oth~r report' liugge:-'I al ... o that 

the predilecti on site for early lesions is the dorsal surf:l ce of the :mimal (Zlotnik. 1955), D:ua 

presented by Morrow el (1/ .• ( 1989) indicated thaI I cs ion~ on affected animals in Ami\!u:L were 

nOI confined to the predilection fcedi ng site of adult A \'(/re;ga//l1I/ and thai in many C;N~~ it 

would appear 10 have slarted on the dorsal o;; urface. 

Thc contlicling reports on the site of the infection would appear 10 renecl a geographical or 

hrecd vari ation in the clin ical piclU re of the disease. The role of II mriegaflllli licb in the 

occurrence of severe dcmla1ophi losis has yet to be explained. Pos~ ible mechanis m mentioned 

inc luded transmission and the creati on of skin wounds and hyperscn!'oitiv ity reaction by thc tick. 

whi ch is infected wilh the organism (Davis and Ph ilipott . 1980 ). Koney "I al .. (1996) al so 

investigaled tilal the b;:lses of tile association between infestation wilh Ihi, tick lind the 

occurrence or dermalophi losis would appear to involve tick-induced imlll ullo,upprcssion. 

Oppong ( 1996) reponed (hal filaments and hyphae of Del'l1ll1l0philll.1 ('ongolemh \\cr(' 

demonstrated in A, IloriegCl/III11. collected from c .. tlle .. ffected with derrll<t1ophLlo:-.i, . 

Dermalophilll.~ cOl1go/el1s;,\' was fou nd in 7 oul of 50 tick, co llectcd from infected ('~llIl e on lhrcCI 

smear and in 15 out o f 50 on cullllre (Teshale. 1988 ). 

Fl ies and bili ng insects such as S/flIIIOXY,\' caldrl'(l/Is, G/O.l',\' ;1I1I !IIn/',\·il(III.I , MI/I'cC/ t!nlllfJ,\/h'a ~lLld 

mosquitoes: have abo been reported to be in voh'cd in the tran~m l :-. ,jon of Ihe dj,ca ... ~ hy hreaking 
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the ... k in barrie r during feeding and rc lea~ i ng v..riahlc amount o f ... autl1 and hlood \\ 11Ie11 prm Ide 

mo isturc. nu tritio n and a suitable microc limate for the Illultq>ltc:ltlon of Dama!ophi/w 

collx/ellS is (Abu-Samm. 1977). Macadam ( 1962) ~howcd th:lt expo ... urc of lIl fcc led :lIumal ... 10 

in~ect bites caused spreading o f the lesion. He al so noted tho ... c bit ing n ic\ ,> uch a", G/rmilw "'pr .. 

Stomoxys ca/ci!ra"s and tabanids were rc <; ponsiblc for initi ation and \prCadLng. of 

dc nnatophilosis. Non - biting nies also secm to be attractcd to arca of the .. ki n wl\h 

denn atophi losis lesion and when di sturbed movc to somc othcr placc ... thereby .. preaclL ng the: 

le", ion mechanica ll y over the bod y. Non- bit ing nie .. can abo :lI d in ... prcad lng the LnfeclLon :,' 

a11rac ted to wou nds or de fec ts in thc scbaceous layc r. 

Les ions in catt le havc al so bcen associated wi th feeding s i t e~ o f Gloss;//a ."pp. and wi th area 

infected by the suckling louse f-Iaemmopilllis elll)ISrel"llllS (Macadam, 1962), 1I{1(' /I/ {/!opora !>pp. 

STOmoxys spp. (Jubb e! al. . 1993), TaballllS spp. (Stcwart. 1972) In England and Au:. tr:!lia 

infcction of dennatophi losis on the dorsal pari and the face we re as:,oc iatcd with sca:-.onal 

inc rease in the popu lat ion of mosquito. The samc is truc in Kcnya where inrecti on of young 

lambs with De,.",a/ophUus cOl1go/ensis had becn sccn durin g :-.cvcrc mo,>qu ilo i n fe~tat ion period 

(Roberts. I 967b). In draught oxen lesions ,Ire oftcn found on Ihe ned . which bear the yoke 

(Sal1l ui and Hugh-Jones, 1988). 

2.5.3.3 Spiny plants and thorny bushes 

Spiny plants have been suspected to be involved in the tra nsmiss ion or dermatophilosis. Zlotnik 

( 1955) thought thorn y bushcs and trce branches werc import ant ill the tran:.miss ion o f the 

disease . Spiny plants have been suspccted whcn the les ions are found mai nl y on Ihe lips . 

muzzle and lcgs . Macadam (1962) also noted limb les ions on animals grazing on thorn y bu~hc ... . 

Whcn thorny bushes and tree branches are responsib le for the trau ma which aids the introduc tion 

of Derll/a!ophilus cOllgo/ellSis into the epide rmis, the lesions arc found on the limbs. bri sket. 

ventra l aspec ts of the animal and perhaps also on thc nanks (Oduye . 1975). 

Sharp sccds may also be associated with the sprcad o r the disc<lsc. It is not known if thc plants 

trans fer the organisms or onl y provide entry throu gh the ~ki n . Eradicati on on these bu ~hes led to 

great reduction of the frequency o f derm~ltophi los i s in a give n area. 



2.5 .3...1 Ox -Peeker bird, 

Ox- peeker bird~ fecd a ll dcbri:. ;md lick, on Ihe .lnJmul. II I' dlllu..'uh III dl'tcrnllnl' the rlrl'i:l'l' 

rok of Ihc~(' bird:-. in the .; preading of dcnnalophllol, j" The hmh .tr~' helpful ,I~ Ihcy 1.I~e .i\\.I~ 

tick~ and nics hut al$o harmful as they damage Ihe epldcnni, {Odu~ c. 11.)761 . 

2,6 The cconom it: impurtancc of the disc:lsl' 

The economic imparlance of bovinl' dcnmuophllu,,, hol.' long Occn rCl:ognllcd In Alm.',I. 

c'pccially in WCSlcrn and cenlnl] regions (Samui lind J!ugh-Jone,. 1~l)Oh ) . It \\.1' plal:cd 'l'mnd 

on ly 10 Contagiolls Bovine Pleuropneumonia (CBPP) on the Ii,t of IlIlport:1II1 b:u; h; nal JI,r.:,I' (" 

(\)oLLtre <lnd Orue. 1968). Thi~ disc<l:-.e hi" neg:nivc impact on callie rcpr(xhll.'uun . 11111~ .md 111r.:.lt 

production and hide values. and on draught ammal , and tllll' on crop, 15arnul and lI u£h-Jonc,>. 

1990). Hyslop ( 1979) c:..limaled the loss due 10 dermatophilo~i " in the nonhcrn 't.ltC of ~igcn,1 

through hide damage, debility and death to be US\) 30 lIlilllon :ulIlu:llly. 

\)ennatophilosis affects animal reproduction in variuus ways. Sckoni rJ983) :tnd other-. han' 

reponed cases of steri lity in bu ll s from genera li zed scrotal in fection, and abnormal 

'permtllOgenes is. Cows may su rfer from alrophy of ovnrie' a~ a rc:o.ult of the ge neral debilitatIn g 

effects of the disease (Ogwn ef lIl.. 1981). 

Lloyd ( 1976) and others have reponed as much iI:-. it 20t;t. drop in milk yield, ovcr a ,hun period 

of lime. They found lhat lesions on thc udder often affected the leaI:-.. which Can be cllGI,ed in 

thick scabs making or suckl ing impossible. A !<o llLllled growth of ~uck lin g IIninwl, can he letl\;ll 

fo r young calves. Clinicall y affecled an imals loose weigh ts and . if they arc nOI trc<ltec\ 

... uccessfull y, mOSI become emaciated and will evclllu;i lly dic. Lc ~~ obvioll, ly but po ... ,ibly marc 

cconomjcall y im ponant. Ihe disease delays upgrading of herds by nccc,:...itating premature culling 

of more productive individuals. In Africu oxen represent a vita l 'lourec of draught po\\cr. 

Prevalence rates of up 10 10% havc been reponed :lInong slich "IHle wilh potcllllally dba,trou, 

e ffects (Lloyd, 1976). especially as Ihc disease orten coincides wilh the On~ct of rain y ~ea'Olb. 

when draught animals arc needed for plough ing and field prcp:lrati on. Mo,t imp(111anll y. Ihe 

cli'ca:-.c has severely hampercd thc establishment of highly producti\'c ("auk brced~ and the 

upgrading of indigenous callic breed by cross -breeding. Thi, ha ... alTcclci.llhc utilif;ct ion of hoth 

/1m: taurus and 80." indicIJ." imponed stocks (S:ullui and Hugh-Jonc.. .... 1990h ). Other L'xntic 

breeds. which have been imponed into the cOllnt ry ~lIld affected hy Ihe d .... e;\ ... e. Include GIl'. 

Nc10re and Fricsiun. 
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Effort s \0 " improve the quality " of indigcnoLl \ callie through artificial In ' ClIllnallon u 'lng 

iml>Orlcd semen from CXOI,·c breed of . ( I . I • , C.11 c. met Will poor 'litre, ... hecau .. c 0 1 the Illn d l:n\:c of 

dcnnatophilosis among the crossbreed cal ve~ . The hi gh Inc idence of the d .,c.I'''c contrihuted 

significantl y to the co llapse of the A I (An i ficial In!)cminmion) prOject in Ghan.l (Koney. ]996). 

Hides from animals with dcrmatophiJo:-. is arc seve rel y downgraded and arc not acce pted fo r 

ex port. Lightl y affected hides might in some ca.\c~ be lIold locally :Iltcr the 'leah, h;n e heen 

~c rapcd o fr. The lesions cause a much reduced thicknc ..... of the hide. \orncl imc," ho ling II and 

leaving a pilted appearance on the grain surface after lanning. In va<.. ion of Derlllllfophi/m 

cul1~olensis causes exaggeration of the derma l papillae. which c • .ITl be ' cen :t' rounded . 

ble mished in the tan ned hide. The st rength of the leather a.') a whole dccrc:"c\ and gra in c r:lCk, 

appear whe n the leather is subjected \0 strain . The hides ~lre therefore rejec ted (Te,hale. 1988). 

2.7 Pathogcncsis 

Followi ng infec tion , the zoospores reach !,! lL .':>ccptiblc site of the skin by thcir own mOlility ;tIld ;1 

positive chemotact ic response 10 carbondioxide which diffu.':>cs through the ~ kin (Robert. 1963d ). 

In contrast to the dermalophytes, which arc parasites of the stratu m corneum. the branching 

filaments o f Del"lIIalOphillis congo/ensis in vade the livi ng ce ll layers of the epide rm is and the 

sheaths of the hair o r wool fo ll icle, where extensive prolife rati on of the organi.':>111 occurs. It doc .':> 

not illVade the denn is or the h:lir or woollibcrs (Robert. 1965). 

Once epidermal defenses are bre;tebed and the zoospore~ germinate. branching nl amcnt ~ extend 

th rough Ihe epiderm is but do not usuall y penet rat e the basement membrane zonc . Ker~tinoJ y.':> i ~ 

may support the colonization. E>. tcnsive prolifcr~ti on occurs in thc Olllcr sheath of the hair 

follicle. which probably represents the initial site of infec tion in the n~t urall y occurring d l ~ea .':>c . 

The bac terial invas ion stimulates an acute innammatory reac tion. characterized by ~uperfic i al 

dermal edema and the accumulation of a large number of neutrophils. Ncutrophilic cxocyto~i~ 

also leads to microabscess formation in the surface epidermal and the external rOOt ... he;lIh . The 

innammatory response. particularly the neutrophil component. inhibit ~ deeper pcnetration hy 

DermalOphillls collgo/ellsi.\". By 24 hOllrs post infection. epidermal regeneration from adjacent 

ex ternal ruot sheath ep ithelia is c ... tabli slled. and by 36 hour.':> the epiderm i.':> i ... completely 

re~tored. Since the bacte ri a l pre~ence has stimulated premature kcratinii'ation in the ori J; inal 

epidermis . the bacteria now in vade the newly formed ep itheli um from a re ... ervoir in the follicle 

sheath. and another burst o f dermal inflammatio n i~ stimulated. Such cyclic event ... build up a 
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,(.'alc-cru!'ol. compo!'ocd of alternaling I~tycr''' of par.lk('r.HOIIC .tnl! orthukcr.IIi)IIC hypc r~cr:l1n'I ' 

with hill1d ~ of dcgcncr.tting n~utrophiJ... Bactl!rial filament, \\ Ilhln the enl'( .Ifl" 1.lrgel} CClIl1p<hCd 

of Illultiple row!!; of coccoid bodico;;. which C\CnlU,tll} dc\clC'p IIIto mOltle wu'porc\ Ju!"l!"l t"I 

a/ .. 199J). 

f)ermafophi/ol/.'i cOllgo/el1sis does not produce lOX In"'. The 1I10.1111111.IIOr) rc'rolb~ I' .ltIrlhllll~d In 

Ihe pnxhu:t of cellular dmnagc diffu!o>ing frtllll the infcch.:d cplcll.'fIlU' (Roberh. 1957) 

The n:,lriclion of f)crmaluphilus (.·ollgo/l!lIsis 10 the cpidcmi' mdlc.ltc" the prc,cnc 01 .1Il 

in hi bi tory fac tor in the dcrmb. Thc invariable prc\cllcc of .1 ccllul.u· c'I\udatc helle •• lh thc lIIh::clcd 

cpidcrmis :-.uggc:-ts that the inhibition may he (hiC to thc llI.:utrophi lc, III thl' cxmlatc. 

Pathologically. dermatophi lo~is typicall y appc.lr:- a, hypc rpla'tlc .. t1pcrficl,t1 penVa\l'ular 

dermatit is with a palisadi ng crust and prominent ft.!ticu lar deg~neral i{)n {If the ,uPI.:i'lic.' la l 

epidermis. Other renction patterns less commonly ob'\crvcd include "lIpplIrati\'c cpidcnn:.t ill' 

<lnd SlIppur<ltivc fo lliculitis. Rarel y. deep gnlllu lomatou, or pyogralllllum:ttotl ... dL'rm;lti\l ... ,md 

pallllicul itis may be seen, especiall y in cat :!> and rumi n;lIlt, (J llbb cl (II .. 19931. 

Micro:scopically the typical aCUIe le:sions arc charactcri/cd by conge"tion and edcm,t of the 

dcrllli" ( Robefl~. \965). degcncration. Ilecro ... i ~ anel hyp!.:rk!.:r.HO\I" of the c.'c ll .. III Ihe cpldcl'IllI' 

acculllulation of exudate on the surface of the ,kin and infiltration of nculropluli In thl: daml' 

and epidermis. 

2.8 1111111 unolog)' 

2.8. 1 Antigens 

Gordon (1964) was able to demonslrate the presence of precipitin ... in lhe scm of hyperinllllunc 

rabb its. which had been infected artificiall y with ~ tmin s of Der/1/a(Oplti//ls congo/ellsl.\ and tlu:­

WlIS confirmed by Robcns (1965). Robclh working with zoo~porc "< ulipcn,ion and aqueou, 

,olut ion of culture organ ism from sheep. hor .. e and bovinc rccognized the following i.lnt igl.'-nic 

:-tnlCllIrcs 

• Som:lIic agglu linogens 

• SOIllJtic h;Je lllolys ins 

• Somat ic prccipitinogens: these were identic~1I in nil !\tr:..ill\. 

• Flagellar ;.tggl ut inogens: ~ how variation hll l .-..OI1lC ..;haring bel\H!cn i .. olaa.', . 

All ~ I rain .s cross-reaclCd flilly in delayed hypcr~en,iti\'ity reaction to "oluhle cxlraCh of aC~lOn­

dried organi ~m . 
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2.X.2 The Immunologic;11 rcspon~e 

A 'ing lc acut e infection induce, a ,tmc of delayed hypcr'cll,i u vuy dctel.:tablc by til t: n:al'Uun HI 

either intradcnmtl antigcn or :I '\Ceoncl infection. hut ,tullulale, Vlnu.llI~ nn produt:tlon uf 

t'irc ulating ant ibody. Two infection). at an interval of 14 d:IY,. induce ,ulllal1l' :lIld l1agC'lI,lr 

agghllinins. prccipitins and immcdi,'Ic cutaneou, :1Il:lphylal.:tlc hypcr'cn'lIl\ tty I Rl)~n,. 19661 

In ",heep and rabbi ts measurement of thl' ~pon,c il, complicated hy Ih(' pn.:,cncc uf n.llUr;ll 

,omati c agg lut ini ns al high titers and natural flagellar agglutillin at lu\\cr uteI', Th(' nalUral .Int..! 

induced antibodies com be disti nguished at 70 °C in the rabbit. blu there I' no difference III hc;.).t 

Mabi lity in the ):heep (Roberts. 1966). 

2.8.3 Influe nce of delayed hypersensitivity on course or infection 

Hypersensitivi ty was reported to playa role in speedy recovery or animal, afler reinfection 

(Bida and Kelly . 1976). The role of thc delayed type bypersen:-.itivity rc;l('tion in the production 

01 these effects is described by Roberts ( 1966). Hc reported Ihat Ihe cireu lallng anli hodlc, I\.IVC 

no influence on the course of in rect ion once established and the delayed hypcrscn.-.itivity reaction 

to infection is associated wi th an accelerated infiltra tion of the lesion by neutrophil, . 

. Iccompanied by decrease hypha1 1>enetratioll or follicle:-. ,heath~ .md earlier healing. 

The intensi fi cution or Ihe inflamlllatory response 10 infection by the delayed type 

hypersensitivit y reaction may aggravate the disease in cases where there h continuo:;. rC-lnfection 

rather than chronic infection. 

Morrow el a/.. ( 1993) have studied the ce llu lar responses of dennmophi losb inrection in :ll'utc 

and chronic cases . They reported that neutrophils domi nated the earl y rc).pon"e and were pre,CllI 

abo in large number in chronic lesions. Plasm,1 cell s were prese nt in acute :mel chronic I c~ i on :.. 

However. they di sappeared from the skin at ",cute lesion :.ite:. :.fler the k,ion ... had re.;oived. 

wbereas in chronic les ions they pers isted. In the chronic Ic, ions the Illononucleilr cel l population 

wa.., composed of T - helper and T . cytotoxic I suppressor lymphocytes in equal proponiol1'. 

whcreas in acute l esiol1 ~ at 14 days after infection. where le:.ion" rC!lolutlOn \\:1:. lInderw;. y then.' 

were greater number of T · helper cell s than T - cytol(lxinc I slIpprcs).or cells. 
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2.SA Infllience of c irculatin g antibody on infection 

Robert!) ( 1966) discusses the effect of circul ating antibodle ... on rC"I ... tancc. In rahbll". \.\ hlCh ha\c 

a high natural resist ance assoc iated with the efficient de"trucl lon 01 mil!cung. loo"porc ... b) 

phagocytosis. the presence of antibody dOC!o. nOt increa ... c cuher the rC,>I ... t.IIlCC 01 "canfied "I..HI. 

mea~urcd in terms of the infecti ng do ... e o f loo" l)()re" or the de"tfuctlon of loo'porc" b) 

ne utrophile leukocytes in vi vo or in vi lro. 

In .; heep and guinea pigs. whose phagocyles re;\dil y inge ... t the loo' l)()rc.., but are unahl!.! In 

de!'i troy them, antibod y increases the resistan ce of ~carified ... kin and the de ... tnICII\C cfticl~ rKY 01 

Ihe the neutrophiles to a point where in both respect<; they arc equi val ent to the rahbit. II ..,ee m ... 

clear, therefore. that the acqu ired resistance demonstrated in ~bccp and guinea pig I, due 10 an 

enhance ment by ant ibodies of the destrucli ve phase or phagocyto ... i!- thaI fo llow cngulrment. 

Thompson (1954) reported that circul ating antibodie~ Ihal develop a~ r!.!"'I)()n"c to the in fecllon 

appear!) to have no influence on the course of the disca~e once il i ~ e ... t abli ~hed. 

2.9 Clinical Signs 

2.9. 1 Incubation period 

It i., doubtfu l. under natural conditions, Ihal an accurate incubal ion peri od can be c ... timaled. 

c:-. peciall y in Africa (Stewart. 1972). However. Stcwart ~1l1l\mari zcd tbe availabk fi gure ... o f the 

incubation period for dermatophilosis as follows: 

( 'all'es: Within 2 days of ca lvi ng to 14 days. 

OIlier horille ((/Jimals: Approximately I month 

LWJlhs: Wi lh in 14 days. 

SlrflH·henJ' FOOl ROOI (SFR): 2-4 weeks. 

,\lal1: 2-7 days. 

2.9.2 The d isease in bovine animals 

C f f' I d b", Iller" C," 'l be great "arialion~. even \\ ilhill the "'alll!.! mile 0 all age groups arc a ICC e . ... 

affected herd. T he essent ial lesion consists of an exudat ive ,'ru!)t- like thickeni ng of the 

epidermi s. All lesions arc devoid of hair and some may be ..,0 thick a<; 10 rc",c lllh lc horny Ollt 

c rops. Parakeratosis is not uncommon. Thc lesion commence.., a" papule ... ;H1d pu"lUle" that ,ocm 

I , '.b 'or'll ",,'ons Thc arc(lS o r the dor'al ~ u rface" of the hac).... hindquarter coa cscc 11110 extensive SCi I ' • . . . ' 
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and neck wit h involvement of the theM and nanks are the co mmon "Ite., Quite olten the 111111.11 

,ites of the infec li on arc on Ihe .,nOlum, aX ill a and adJacent area 0 1 the de\\ I.ip" ;md groin 

(Slewart. 1972). Macadam ( 1962) agreed Ihal the pnmar) IC"lOn cou ld \\dllbelop ilt the .. c 

,ites , a:-. they arc also predi lection siles for allachment of lic k,. e~pcc lall y II l'Urll!X{ll/lf1l Tilt.: 

lowe r cX lremities o f the legs C~II1, on occasion, be seen 10 ,how early le'lon" Equ.lll) fn.:4lh,'nll~ , 

lc~ion~ develop a long the back, lail. head and hindquarter. Thc,c "p.llnl nru,h" e.JrI) IC'lIln' 

could be in itiated by biling fli es. 

The les ion of dermatophi losi s develops inSidiously and earl y l e"ion~ Illay go unnoticed, QUlle 

ofte n these can be deleeted by palpation even though the ... kin appear ... to be normal. Other 

rc,earchers such as Roberts el al,. ( 1962) abo de'icribed the detection of early Ic,mn h) 

palpation, 

The les ion commences as small papules involving few hair fol licle~ and the (.'pidermi .... round 

them, An ex udate is produced and eve n at this pinpoint ..,tage the organi'lll can be dcmun,tr;lIed 

on smear (S tewart. 196 1). This epidermal ex udate coagulatcs cau~i ng the hair ... 10 ,t ick togcther. 

They thus stand e rected, in contn,st to the surrou nding unaffected hair, and give ri'l! to the <'0-

cal led " paint brush effect". The invaded epidermis is shed by the exudate and pu~hed outward by 

the regene rating epidermis, be low whic h coagu lation of the hair and the cel l dcbri ~ form" a ,cab, 

The new epidermal layer in turn becomes infectcd and shed in ;\ si milar manner. Thu,. there i, 

formed a raised scab with a distinct lamcl lear structurc (Robcns. 1967b), A" thc ,cab develop .. i1 

appears grey, white o r yellow-brown, raiscd above Ihe level of the skin up 10 half an inch and il; 

in general circular in ollt line and variablc in sizc. When fo rc ibly dc tached thl!sC :-.cab~ h:i\!e :I 

concave pu rulent base from which protrude the roots of hair. On occasion hair may be ab~enL 

The undertine skin is raw and hemorragic. In the early stage scabs arc fi rm ly adherent tu the 

underl ine e pidermis. but as they become thicker and o lder Ihcy can be rClllo\'ed morc e<t<;ily. 

~oll1e eventually fal l off spontaneously as the les ions beals (Slewan , 1972). 

Mornet and Th iery ( 1955) described the typical bovi ne lesions into fOllr fo rm,_ 

Ichthyotic form: Thi s is the scab like lesion commonly seen. 

Nodular form: These lesions tend to be more nodular in formation and ;Ire invariahly ,h~OClated 

with conc urrent Demodex bovis infection. Some nod ulc~ can be:li> large a:-. 12 Clll and up 10 2 CIl1 

thick. The surfaces are irregular pilled wi lh suppurati\'e crate~ . Expre .. :-.cd Pl" i, o flen rid1 in 

mange mites. 

Tumorous fo rm: This type of lesion IS formed by prod uclion of a hi .. tiocytoma de\cloping 

arou nd a hair fo ll icle bulb, 
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Leproid form: This i~ described a~ a dermal infiltr::l1ion by Infl.unn1.ltor) c ll ~ \~ Ith J f"III('ullll' 

11 i!- man irested by {Ill epidcnn:ll thicJ..cning lilal cxhlim, o;uo..cqm' nI p.1niJ..cr.1IU'I" II I' '-C~1l 
occ:t!>iona ll y aroll nd the :lrlu.;; and vulva . 

Mornel and Thiery al so nOled the presence of longue k-..onli . 11) pcrpl.l.,w: I ~ mph nudc, .1IIe! J 

tox ic hepatitis and nephriti ~. 

2.9.3 The disea ... e in sheep 

Mo,t breed ... of sheep seem 10 be sliscept ible 10 the di,ca,c but II 1\ '>uggc'lCd Ihal the do,!! Wl)ol 

breed i ... morc slisceptible (Kane I!/ a/ .. 1989). The nature of the 1c~'I(l1l III the "'pel:le, I' v:IrI:lhh: 

and depends largely on the geographical locality. clil'll:nic fac tor. the pathogcnu.:n y 01 the 

organism und the exact site or the animal mtacked. In clinical tenli'. threc comllllon, .Ire 

encou ntered. all being iden tified wi th D,' /"mlllophilll.\· collgo/ellsi.\· (Stewart . 19721. 

""MYCOlic dermatitis": Lesions on the wool-covered p:tn~, mltinly Ihe back bod~' "ide and ned 

region. This type of lesion iJ; synonymoliS wi th the "Lumpy wool" (Bull . 1~::!9 ) . 

""Dem,atitis"": Lesions on Ihe hair- covered Jrc<t of the head , e,peciall y the car. COIllIllI,ure, of the 

lips and hair covered the nasal bones. In rams the scrotum may bc involved (Ni,llCt (1/ (// . 1955 l. 

"" lrawbcrry Foot Roo!": Lesions associated with the h,lir of the legs from the coronet 10 the knee 

or hock joim (Harri s. 1948). 

2.9.4 Durmion oflhe Lesion 

In cattle in Afric~l . les ions may last from 15 days to mallY mon th~. !>omc Ic,iolh lIlay I)(J"ibly he 

carried over to the next rainy seasOIl (Macadam, 1962). Macadam abo reported experirncn tti lly 

induced les ions last 18 days in ponies. 15 days in c<lulc. 42 da ys in goat and I month ... in 'heep. 

These were under Nige rian conditions and he further :.howed Ih:u the addi tion of tick cxtr<ICI 10 

hi s infecting culture prolonged the du ration. 

In humans the duration is up to two weeks unless ant ibiot ic treatment tcrmin:llc", the lIlfettion 

(Stewart. 1972), 

2.1 0 Diagnos is 

A provisional diagnosi s of dermalophilosb in anima).. can oft en he made 011 t lllli cal ha'I' :Jlone 

(Robens. 1967a). However, it can readi ly be COnfinllCd hy the cxarlllnation of bl0p'~ maten.1i 

from the lesion or of smcar prepared from affected ~k in. thc conca\'c ha'c of rrc,hl~ rClllo\'ed 
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,cab,. or of s uspensions of ~omc Illo ... t recc ntl y fonned "c;lh~ In cll,ullcd water SIllI!.lr, ,hlluld he 

, tal ned with Gram's 'ttain or aniline dyes (Bull . 1929) or GIC,"';I (Bu\ ton .tmJ Fr.t, tcr. 11J17 1 .II1J 

\"xalllincd for the pre:-cncc of typicall y branchcd fi lament ' \\h, cl1 .m.: tr.llh\cr",.::I~ ,lilt! 

[ongi\lldin~tlly "eptct. to form char:.lcterblk parallel rem, of coccoid clement' (Bull. 11):!9) 

However. tht,,·y appear heM In histological ~cctIOn' M'11I1Cli wu h J-I C I\1:1h)X~ lin and EO"IIl, 111 \\ hh.:h 

ck<lrl y is demonstrated the altemating laye r.:; of keratin :md exudate . The lallllnati.'U appe.II'.ua::e I' 

al~o prodllced in ringworm infection Ih;lt can he different iated h) Iht: r.ICI Ih.11 7ndlfJl",\ftlll 

:- pecies. the cause of bovine ringworm in E:t!-t Afrtca. In vade, h:tl r lind hatr tull ll.:k .t!lel l" lI,dl ~ 

forlll masses of spores towards Ihe surface of the epidermi, (Gcbre.lh. 19831. 

/)erlll(llOphifllS c(JIIKolellsis i ~ readily isolated from newly formed ... cab,. which arc fcl aH\d~ free 

of ... econd ary bacterial contamination, but for contaminatcd .:; pccimcll:- Ihe u,c of rncdw 

containi ng polymyxin B i ~ recommended (Abu-Samra and Walton. 1977). The Identification 01 

/)erllllllophilll.\' cOllgu1cmsi.l' is establi shed by cultural. morphol ugical and bioc hcmi c;ll feature, 

cTonder and !-io rner, 1986). 

In older sc.lb materials the hyphal structure arc .. ornetimc~ 110 longer recognl/ahlc, wl1l(:h haH: 

been comph~tcJy converted to free zoospore ' . The lI"e of the nU(lre:-cent 31ltltxxly method , a ... 

described by Pier. Richard and Farrei ( 1964) 1ll,1)' facilit :ltc thc diagno;;i, of thc,c C'he,. Thi ... 

method is Jlelpful in detecting residual fragmcnL' of 'he organi"m in cnh', dcgrackd by 

.. etondary b:lctc ria. Diagnosis can also be made us ing countc r-immunoclcctrophnfc ... i~. a tl!" Ihal 

i!' considered to be specific. sensi ti ve. casy to perform and suitable for :-crecllmg of large numher 

of sampled in field survey. It can also he use fu l in monitorin g thc immune rc~pon'c of animal ... in 

vaccination trial s (Kwapinski. 1966). 

The app lication of ELISA for Ihe sero-epidemiologic:!] studies of dermaloph ilo~i, a~ well : l~ it:­

probable use for the sero-designation of the differcm pha'iCs of the d inic;11 dbe;lse had been 

recommended by Makinde el (II .. ( 1997). An ELISA wa:-. deve loped for IllC;ll<o llfcl1lCnt of 

Dermalophilus (:o llgolem"is specific IgG antibodies in bovine sera. 

Infccti on of laboratory animals wilh a suspension of Ihe material l1l ~ly abo a"j't Ihe diagnosi ... 

Shecp and guinea pigs are most suitable hecause /)el'lII(1((lplii/1IS c(lIIgo/ell.\"is grow ... mure 

abundantly in their cpidermis .than in (hal of the rabbit or mou:-(' and bccau,c cal ve .. lick their 

lesion and the crusts may be fCmovcd before they call he recovered . The ('nh h Ill:l)' be n': I1lUvc:cI 

and cxamined lI fter about one wcek (Rohcrt s. 1967:1). 
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2. 11 Iliffcr cnti a l di agnosis 

In catlle, rin gworm lesions (which arc usually characterllcd by circular \klll IC"lun" a ll the face 

and neck) mange (w hich is usu:IlJ y pruritic" .. ubaclIte to chronlt' phmooermalHI .. ( \\ 11I(.'h IInJ~ 

:lfft.:c t:-, the non-p igmented "fea of the body), and the .. kin IC'lon a",ocl:lled \\ IIh .. ub.u.:utc to 

ehrolll e sweating sickness Illay be confused wi th tllO~e of de rmalOphilo'I" ( ronder and Ilorner. 

1986). 

2. 12 T reatment 

There is no completely sati sfactory treatment for ca~e!<t which !<thow \cry e).:tcn"'I\'C in\ohclllent. 

or those being constant ly re infected or expost.:d to predi:-po:-. ing facto r:. (Rado ... lil i, 1:1 al . 1994 ). 

2.12. 1 External treatment 

Because of the thick and firmly adherent scabs which cover the le:- ion , and beC:lU~e of the depth 

to which the bacterial fi lamen ts penetrate illl o the affected skin and follicle , heath ... , topical 

treatment is neit her practical nor effect ive (Robert s and Graham. 1966), 

In RCPOl1S on the use of topical agent s, removal of the scabs before treatment b often dc .... c ri bcd. 

Th is implies that the infection is already ove rcome and the scubs panly detac hcd. 

EXlernal treatme nts incl uding the usc of arsenica ls, cooper su lphate. qUillernary ammonium 

compounds and formalin have no c urati vc value because the majority of thc hyphae arc 

(Icccss ible in follicle sheaths (Buxton and Fraster. 1977). 

2.12.2 Parenteral trealment 

Since the agent invades a laycr of tissue which. although avascu lar. i~ livi ng and in biochcmica l 

eq uilibrium with the blood , it seemed likely that (Ill ant ibiolic could be fo und that would diffl1:.e 

from the ci rculation to the invading hyphae. The virt ual abscnce o f ce llular infiltration of thc 

infccted tissue ind icates that the dest ruction of DermalOphillls cOllxo/t'llsis would not be :t",i,ted 

by phagocytosis. T herefore a chemot herapcutic age nt. 10 be crfccti ve. would have to be prc'clli 

111 the ep idermi s at a fully bactericidal conce ntration fo r at least a brief period. or at an inhibitory 

co nce ntration for a period long enough to allow for tll t.: accumulation of a ,ufficient inter\,clung 

thickness of the exudate and cornified tissue to prevcnt a trall ,, !'er of infection frolll thc old 

e pide rmi s to the new (Robert s. 1967:.). 



Bcforc a treatmen t with antibio t ic~ j, ~tarted it II, Importanl 10 dl'tiOgU .... h bt::(\\ ccn .leute C.I'l", 

having a high spontancou!<I rccovcry rate, chronic ca~e, .md ca ... c ... 01 contlnuou, rClnfectcd 

A ... ingle trc,Hlllent of penicill in and streptomyc in givcn Inlrarnl .... cularly al do'c 01 70,000 \l '! !.; g 

and 70mg! kg respectively is usuall y crfectivc (Robe rt " 1963 a, b.). Good re,ulh h.L\C been 

obtained by trc;tlment of affectcd c:Htle (Horner, 19 6: 11emohade (' I ll! , 1979) anti 'hcep (G)an~ 

/' 1 (II.. 1988) wit h a single dosc of long~act i ng oxytetracycline at 20mg/ !.;g. lIowevcr. In.1 ,HId) 

performcd during the dry season in Nigeria by Ogwn 1.1 1 al .. (1% 1 J. long-acung tClrac)cltne \\'1' 

not found to be cffectivc. as the recovcry rate afler onc or twO inf(':cllon \\,1\ nOl higher than the 

ratc o f spontancous recovery in the llllt reated cOlltrol grou p. They reported al,o that Ihe 

preparatio n was expensive. 

llcmobadc 1.11 (II. , ( 1979) havc compared a ~i llgle intramuscularl y do<;c (10mg I kg) o f long;u.:tlllg 

oxytctracyc line with combination of penici ll in (70,000 IU/kg) plus ,treplOm)cin (70mg f1..g ) of 

bov ine dcrmatophilosis under condit ions ~ i\llulating traditional hU l; b:lIldry. Their re,u lh re\eolled 

thaI longacting oxytetracycline was found superior with 93% heali ng withi n four \\Cl.!k, than 

penicillin -strcptomycin combination Ihat cured onl y 36% o f Ih.:: treated animab \\ilhin one 

month timc. 

The cffecti veness of oral treatment with ZnS04 alone or in cO l'llbin:tlion with the antibiotic, 

(oxytctracycli ne or penicillin~streptomycin ) was al::o invcsti gated. However. treatment with 

ZnS04 orall y. dail y for three days, alone or in combination with a "i ngle do.;;e of either of the 

antibiot ics had no effect on the cure rate (Teshale. 1988). 

Odu ye ( 1975) has reported that intra vcnous sodium iodide (Na l) and I or oral adll1ini~trali on uf 

potassium iodide (KI) have been found to be benefic ial in c •• tlle in Nigeria . 

[f animal s are continuously reinfected, treatment is unlikely 10 innucnce the cour::e of the 

di scase. Animals wi th advanced chronic lesions should be culled . "cute infections <"ometimc, 

heal spontaneously. Aboul 10% of the call ic that arc not severely affected lIlay recover without 

treatment (Sanlll i and Hugh~Johes, 1988). BI: lIlCO I1 ( 1976) ha~ .. 10;;0 reported that 'I)oEltancou, 

recovery of up to 20% occurs during dry period cspecially if thc anima" arc li ghtly infectcd. 



2. 13 Cont rol 

2.1 J. I Gener:11 aspects 

Thc type of control to be adopled in a p~rt icul :l r in~lancc Will depcnd on 11 \ eo .. 1 III rd.ltlon In Ihe 

loss il is des igned 10 prevellt. and on the faclor!'> governing Ihe ..,pread of II1f~eIHII1. \\ hll.:h \:lr) 

con!<oi dcrably wi th c ircumstances (Robcns, 1967b). 

Prevc nt ive measures shou ld ai m to intCITlipt the chain of cpldemiologlcal c\~ nh rlo!qlllrcd lor thl' 

occurrence of out break of dermatophi losis (Robcl1s . 1963c). 

The conlrol of Ihe disease differs in spec ies affected. 

In callie , il has been shown Ihal by contro lling Ihe tick population :md keepi ng catlk free. a 

!<o:ui !<ofaclory, very low incidence of the disease re~lIlh (Macadam. 1962). 1'111' .. i ... the pract ic:II 

measure which is feasib le in many African terri tories (S lewart. (972 ). 

PJ ow right ( 1956) reported good control of bovine infection through control of Ihe lid, 

re!<opons ible fo r transmission. It would be e .. sier 10 deal with a veClor of thi ... kind wlllch i .. 

re~tric led 10 Ihe ani mal it infes ts, than wit h vector!'> such a~ fl ie .... Illosqui toc" and .,piny plant" 

which are wide ly spread in the environment and al most unlimi ted in !'>uppl )'. 

Tick cont rol and earl y proper trealment of infecled canle arc Ihe mo~t important manag~ ml:llt 

ractors infl uencing the prevalence of dermatophi losis in can le (Salllui and H lIgh -J ohc~. 19S8). 

In !<o heep, a gene ral method fo r Ihe prevention of lum py-wool in Aumali .. b propo ... ed by Robcrt~ 

and Graham ( 1966).The method is based on the hypothesis that an outbreak of lumpy-woo l 

require s imultaneously ( I) some infected animals as source of zoo~pores (2) \\'elling to permit 

the re lease of zoospores (3) increase availab ilit y of mechanical vector (probably ) and H) a 

deficie nt protecti ve barrier on the wooled skin. The factors ( I). (2) and (3) o hen collle ide 

natu ra ll y and inev itable . espec iall y in the laiC spring or early Sli mmer wherea.':> (-1. ) i ~ largel) 

dependant on the annual husbandry practices which may be modified \0 bre:lk the chain of 

coinc idence, for example by al te ration of the dates of shearing or lambing. or by IInprovlIlg 

dippi ng techniques !O avo id scal ding of the wooled ski n (Roberb. 1967b). 

2.1 3.2 Vacci nation 

Although improved husbmldry and in pal1icu1ar. the lI~e of acari cide ... to control lid .... ha\ c 1:lC1o!1l 

."howl1 to be effecti ve in reducing the incidence of infection (Plowrigh1. 1956) "'lIch Illdhoth ar~ 

nOI practicable in regions where ani mals arc di"' l)Cr~cd over a wide area. SOI11(, "'lICCC" ha ... been 
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obtained in controlling dermatophilosb by mean .... of vacclllatLt)!l hut .1 mort: cne~tl\t: \ilCClIlC ­

indllccd im munit y are req uired (Lloyd, 1984 ). 

ivlan y workers ad\'oc~\ ted Success ful immunizat ion of c.lIIl c ag;un~t /)ermlllopiulm c(Jl/1!oleJl\/\ 

infection by lIsi ng whole cell antigen. Vaccination of rahblt \\ Ith II\e, \\ hole cel l prep:tr.ltlon ul 

Del'II/(/(ophi/us congolel/sis e ither intradcrmally or ,ubcUl:tneoll,l) with heund ' ... complete 

adj uvant has been shown to afford prOlcclion ag:lllht \ ub ... equenl challt:nge. I h)" .md Ll u)d 

( 1990) have reevaluated the abovc work lind found <; iglllfic:tlll bu t not complete prolel'tlon 

agai ll ~ t Del'l1w(ophillis congolellsis challenge. Funhcr vaCClllC development ag:lln .. t 

denmllophi losb Illll st recognize strain variations in Derma/ophill/\ cOl/go/em;, wllh n,.:,>pcCI 10 

antigenicity and viru lence. alt hough vacc ines prcv iou ~ l y dcveloped ha ve not givcn a hi gh IC\l:1 

of protection against homologous challenge (S utherl and el (II.. 1991) . 

Teshal (1988) described the vaccinat ion trial pe rformed in Tchad . in 197 1-72 hy man y worker ... 

Two ty pes of vaccines were used. one lyophilized and Ihe othcr non-Iyophil il.cd . T hc re ... ull of 

the tri al indicated that none of the vacci nated ani mals were affccted while among the control 

Illany were ,.ffected. However, othcr workers such a3 Robert .. ( 1967b) reported that neither 

infec tion nor vaccination protects animals agai nst infection. Alt hough it i" not protccli\c. 

Robert s recommended thc vaccination of cattle because of the apparent importance of tick bite ... 

in bovine infection in which the neutrophi les probabl y have acces" to Ihe infecting zoo:-.porc .... 

2. 14 Eradication 

The agent is so ubiquitous among herbivorous animals and is often ~o difficu ll 10 detect. 

Therefore. e radi cation would be a most formidable taSk if it wa ... fca:-.ib le and would be gro" ... ly 

uneconomical (Robe rt s and Graham. 1966). If the infection were eradi cated from an indivitlu;,1 

he rd or nock the re would probably be a high danger of reent ry from neighboring fanm by in ... ect 

danger of carriages, especiall y in view of the finding that ni e!o. can remain infective for 24 hour,> 

(Richard and Pie r. 1966). 
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J. MATERIALS AND METHOI1S 

3. 1 T he project ;lrca 

The ~Illdy was conducted in southern Tigray. Nonhcrn EthIOpia. loc:ltcd bcl\\ccn latitude ... I:! 

16' and 12° 55' N and long itudes 39° 22' and 39u 53' E. The IOIXlgraphy of lhe ,Iudy area I' 

c haracteri sed by three physiographic feature!:!. that is the lowe r plalll". the mOUlllaIllOU" ,md Ihl' 

sn1:l11 plateaus. Three main agroclirnatic zonc!-. (the highland. medium :.hitllck and 10\\ .tlllllldc) 

were identified in the study area (Relief Society ofTigray. 1998). 

The highland 

Thi ... includes the mountainous part of the "oma wcrcda" w ith Ihe •• hilUde of 2400-2460 111:1..,1 

and mean annual fain fall of 964 mill. The mean annual IcmpcralUI\! of the an.::a vafi c, from 

maximum of 22.30C to minimum of I a.soc with daily mean te mperature of 16.4uC . 

The medium altitude 

The altilllde of this zone ranges from 1700- 1970 mast. The mean annual minf:llI goc~ (0 156ml11. 

Tht.: mean annual temperature varies from maximum of 26.78oC to minimum of 12,42
u
C. The 

"Enden a wereda" covers within this ilgrocl imatic zone . 

The low a ltitude 

Thi s includes an area with altitudes of 1580- 1775 mast. The mean annual rain fa ll range ... from 

573.7 mill 10 485.4 mm with an average of 529.55 mm. The maximum and minimum l1l~an 

annual temperature recorded arc 27.2oC and 14.8oC. respecti vely. and the daily mean 

temperature is 21 °C. In this area, the lowhllld plains of "Chcrche(', "Mokolll" :md "Alamata" arc 

included. 

Tbe study area is characterised by bi modal rainfa ll patlcl'll with a vcry shon rain y ~c a"on "Bdgi" 

from February to March and a long rainy scason "Kcremti" from late June to September with 

peak in AUgllSI. The rainfall pallcrn varies between the upper and lower e ... carpment o f the 

project area. In the lower zone rainfall pattern is errat ic and un reliable while in the hi ghland it i ... 

more regular and relatively greater in intensit y. 

The monthl y mean rainfall and temperature fo r 1992- 1996 of the :-. Iud )' arca i ... prc:-cl1tccl III ligun.:.' 

1 and 2. 
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Figure 1: Monthly mean rainfall (mm) of southe rn 
~'. Tigray 

Source: Re lief SociclY ofTigray (REST). 1997. 
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Figure 2: Monthly mean temperature of southern 
Tigray 

Source: Relief Society ofTigray (REST). 1997. 

The dominant vegetation cover of Ihe study area varies from wood land (higb and low ~hrllh ... 

\\ ilh scattered [fCC) in the low and medium to grassl and in Ihe highland. 

The crop-livestock (mixed) farming system is the dominant farming "'y.,\cm of Ihe arca \\ ilh \cr~ 

~mall agropaslU ra lisl in Ihe low altitudes. Vcry small semi -intensive da iry (:trill" wi th cro:-,,,brccd 

animals <Irc also present in and around the capi!<ll cit y of Ihe region, Mckclk, located III Ih~ 

"Enelena wcreda", 

28 



ACl:ording to T igray Bureau o f Agric ulture and Natllr.11 Re .. ourcc Dc\c:!0plllcnt. ( 199~ 1 the 

!r v(: ... tock JXlpul:nion of the ",udy area W~I'" c .. lImatcd.l., 725. 129 c.ltlle. 201.95-4 .. heep. loo.5n 

goat. 106.776 equi ne and 8.759 came!.... The cattle popu lat ion accuunt .. for 23 ~"' ((- of the '1Ig r,,) 

region. T he lI anno .md Arado typc!> of I cbl! breed arc the dominant catt le t)pe 111 the 11)\\ .md 

high alt itude of the .. tudy arca. rC"'I)Cc ti\!c ly. The li ve .. tock feed of the .. tud) "rca h ..... threc 

... ou rce .. : gra7ing 1 brow .... ing of nalural vegetation. crop rc ..... duc and .Iftcr mOith gr.lllng 01 

nallirally c ropped land ~ . 

Preceded by and compou nded with l}O{)r nut rition and back\\ard anll1l :ll hu ... h:tndr~ prOlctl l:c", 

:mimal d isease rell1 a i n ~ 10 be one of thc main cnn"'lrain l:. to li vc., toc k dc"cloPIllCIH acro ..... all the 

agroeeologica l zones of the study area . REST (1997) rel>Orls .;howed Ihat. internal para ... III .. 1l1 III 

the highland. tic k and lic k-borne d isease in the lowland :.Ire the mai n an imal <li,ea ... c., o f the "'Iudy 

area. 

I)crmatophilosis is one among Ihe impnrtant tick-borne di 3ease o f the lowland . The offiCial 

annual veteri nary report. from the zonal Agricu ltural Offi ce. indi c:llc<l Ihal in the year 1995-

1996. there had been [0 registered Olltbreaks of bovine dermatophi lo,i ... in the ··Raya A/eho 

wcreela". which affected 74 heads of callIe. The official regiona l vetcri nary repo rt al so .. hawed 

that there had been 77 registered cases of bov ine dcrmatophilo<; i., with 10 dead in 1998/99 

:.how ing a case fat ality rate of 25.97%. 

In re lation with the wide spre:ld of infect ious and contagious animal di,e:l .. c., in the ... Iud ) arca 

the current delivery in the ani mal healt h service is inadequate . al though there I ~ a gradual 

im proveme nt . 

3.2 Stud y Ilo puilition 

CHi le - local zebu breed animals under ex.ten~ive manageme nt system. 

,crossbreed an imals (fr iesian x. zebu) under ~emi-inten:.ive management 'Y.!ltem. 

3.3 Study designs 

T he e pide mio logical cross-sect ional study wa:. u~ed a~ a study de, ign. The CH) ..... - ,eelion:!l "'llIdy 

was carried ou t in two seasons (dry and wet) in three :Igroclimati<.· lone ... of Ihe 'lUdy ar\!:l. The 

dry period study was conducted from late Ma y to early J une 1999 while Ihe \\CI period in AugU .. 1 

1999 . 



3, -1 Salllplin J! methodology 

JA.l Local breed animals 

Fi r:-I th~ <;tratificd cllJ~ter and thcn thc "Y"lematic random .. arnpllng mel/ux].., were lollo\\cd for 

[he'tudy, 

The 8 "wcrcdas", adminstrrllivc uni", in the study :u'ca were taken ~h "cctlnli.lI,) ciu,tcr. 

The " . .:condary cluste r~ had bcCn 1>lratili cd according 10 thclr agrocllmatu.: lonc . 

• High a lt itudc: 

+ Medium altit ude : 

• Low alt itude: 

'·oma". "Endamokonntc" and "A I3gll':" 

"Endcl1a", "Samn>Sah:trtic" and " / lmt.Lio· WaJeratc" 

"RaY.H-\zebo" and "A/amat:t" 

From each ag roc lim<t [ic zone one ~econdary Cill1>ler was 'clcClcd lI'mg random ';lInpI1l1g. The 

,e1ccted weredas were "Offla", "Enderl:'" and "Raya·Al.ebo" fo r Ihe high. medium and 10\\ 

all itudes, respeclively. 

From each sccondary cl uster in each agroc li matic lone animals were <;ampled at hOll ~ehold level 

llsing systematic ran dom sampling. The hou:-ehold herd j" an ep idemiological Uillt of intere .. t 

and considered as primary clusler. All animab in thc hcrd were sampled . 

f\ [olal of 75.588 household arc present in the selected three :-econdary clu:-tcr' (table I ). 

Table I Summarised information of Ihe <;;ull plcd agroclimatic lonc' •. 

Selected Cattle Population pcr Number of J-I ou~cho ld~ A\crugc NurnbcrOl 

Ailitude Sl!condary Secondary Ctu,tcr Pl!r Scrond:lry C1u~t<!r Cattle I>cr Hmhchuld 

C1u~ter... 

Highland Oflla 88.267 26.776 3.2 

MedlUlll Enderta 79.493 22.632 3.5 

Lo\\ land Raya-A/.cbo 140.374 23.180 6 

Tola l 308. 134 72.588 

Sou tce: T8A NRD ( 1998). 

3.4 .2 Crossbreed animals 

All animal:. of the dairy rarm ... in Mckcllc were ... amplcd . 
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3.5 S;lIlIplt.' siz(' d{' tl'rlllill:lt io ll 

3.5.1 Lo\.:al breed animal .. 

For ... ample ~izc determination the EPISCOPE computer progr.lmm.e. Wm I::.Phl:l.1PC 1 0 h .unpk 

... il.c \0 e ... timate percentage I). recommended by Frankena ( 1(90) \\ a .. applied. 

Sample :-.il.e dete rmi nat ion wa~ ba .. cd on the fo llowing ba .. lc mformatlon ,Ind C ... tllll.ltC ... . 

- The c:-. tilllated prevalence of bovine dennatoph.lo\.\ : 10'1- (TBANRD. 1'-1-)7 ). 

- Callie population in the ,elected ..,ccondary clu ... te ..... : Om:t=88.167: Endert.L=7~.4l)3. R.t) •• -

Alcb= 140.374 (T IlAN RD. 1998) . 

. Accepted error: 4% 

• Leve l of confidence: 95% 

U~ i ng lhe ' Ifore illentioned data the calcul :lled ... ample \ize for each ... econdal) dU"'ler \\ a ... 21 7 

Since lhe cluster sampling method wa .... used for the ... lUd y. to cOlllpcn ... ate for Ihe non · 

independence o f clustennatcil. large nu mber of individual, arc required . l ienee. the ... ample \t/C 

calcu lated by Episcope programme Wa" in n ated by four. Therefort!. the adju'ted ... ample "'I/C lor 

eilch secondary cluster was 868 and for the three ~ccond ;lry clu"tcr:-. 260-l animal ... I 'ca ... on . 

During the dry and wet sea:,ons a tot;.1 of 5208 animab we re ill\ e-"tigated . 

3.5.2 Cross breed animal s 

All the c rossbreed animals in and around Meke ll e were :-.am pled du ring the dry (n = 191) and wet 

(n = 186) seasons. 

3.6 Study meth ods 

3.6.1 Cli nical examination 

Vi sual and physical (pa lpution) inspection of every -"ampled animal for clinical 110\ Inc 

dennatoph ilosis was performed. Be:-ide~ demogra phic and other d;lIa ... uch a ...... ex. age. breed. 

!-. kin co lor. altilllde and vcgel;ll ion cover o f the :-.t ud y arca were rcgi,t crcd. For each animal the 

presence or absence o f A. I'tlrie~allllll ti ck-" was abo not ed. The ca ... e ... of dcnnalophil o;-.. t ... we re 

c1a;-..:-.ificd <.IS li ght (+) , moderale (++) and ~e\'ere (+++) depend on Ihe ... e\erit y and CXIC lhi\cne ...... 

of the skin lesions. The skin les ions we re al:-.o exam ined for pre ... encc of other "kin di",c:I:-.c . 
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3.6.2 Spcc llJlcn coll ection 

From clinicall y liu!) pccted an imal:;:, the concave ba!>c of frc"hly rcmo\ cd '>C;.Jb ... ,LlHI other ... ~m 

... peci men. if the derma[oph iloliili le .. ion we re combined wll h o the r "' ~ 111 (h ... e.I-.c .... .... ere colledcJ 

ill ~ [erile dry containe rs. 

The adul t II . mriegllllllll li ck ... wefe collected. if an y. fro lll the pred llec tlun ... lI t ... ul c lulIL .. dl) 

... u .. pcctcd animal!> whi le Ihey were " h[ down in dor.;; al rec umbcnC) . For ('UlIljMn ... on pllrp<,...e the 

... allle tick" were collected. in the same manner. from lIn infcc[ed ;.J ll imal o f the "';lIm: age . ... e x. "'!..1Il 

co lor and lick burden like that of cl inicall y q .... pccted ;ulIma"- The lick ... wc rc prc",c l"\ cd III lor, 

fo rmal in. 

Biting n ie!> found all;lched in the animal body we re cau ght and pre",cned In lOt'} formal III fur 

ide nti fi cation. 

3.6.3 Lahoratory cxaminat ion 

T he collected scabs were examined in the laboratory for IJel"/l/(lIopliilllS clIlIgolensis ;Iccording 10 

Buxton and FraSIer ( 1977). In Ihis mcthod a S ll~ I>C lhi oll of the ",c.lb Wa" m;lde wit h di ... lllIed 

wate r. Smear~ were prepared from the suspen~ ioll , air d ried ~In d heat fl xed. Thereafter the "' Inear ... 

we re stai ned with G ie ll1sa for 30 minutes and later exam ined under o il imme ...... ion \\ ithi n 

Objective lens fo r the presence of typical branched fl l all1 e l1t ~ , transver!'o aJJ y and longitudinall y 

!'oepteted with pmallel rows of coccoid clement whidl i ... thc characteri ... tic fea ture of 

De/"/l/o(opilus cOl1gole llsis. 

Olll of 247 Giemsa posit ive spcc illlen ~ 61 (25lk ) we re ~ ubjec tcd 10 bacleri ological i ... ol a[10 11 

procedu re. according to the mel hod de~cribcd by Abu·Samra ( 1977). In thi ... mt! thod ... cah ... were 

grounded to fl ne powder using sterile mortal and pi ... tle and tran .. fc red to a ... Ic ri ll· uni\cr ... al holl le. 

where two part s of di stil led water afe added 10 olle part o f the ... cab maler;;11. ~ h ;lked we ll and 

a ll owed 10 sett le for 15 minute), . Thc su~pcn), ion b then ex po ... ed to 20'1- COl u ... ing a cand le pr 

for anothe r 15 minutes . Thereafter the Mlpel"lwtant i ~ remuved with li te rile pa~teu re pipe ll \;.' and 

... eeded on 10% sheep blood agar conla ining 1000 tU po lymi .xinc B in I Ill i of rlg.ar. The llh:(li a 

were then incubated in a 20% CO2 a t l1l(J ~phere at 3flc. Afte r 48 hour~ the I1h.!dia we rt! exanuned 

for typical pinpo inted. grey·white co lon ie~ of Derll1(/(ophilll.\ nmgo/t'IlIl\ \\ jth r~ hemol) ... I ... . 

From the co lonies .... mca r~ were prepared and ... tained wi th G iem ... a ami cx;ullIllcd for 

D£'I"lIIalOphi/us cOl1gole ll.\ i.~ with the a fo rementioned procc<.lu rc . Furthe rmore . biochemical te ... '" 
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lor c:llala~e urr.:a-.c. TSI (T n pic Sugar Iron ) ilnd fcrmcnlatton te!'!" fo r m.lho...c. ~.:JI.iCIO..c. I,II.:IU-.('. 

,accluro;..c. manilol and "orbltol u'Img bro Jlllhymol bluc .L., !IIdlcatm "crc u,cd lor IUl1hcr 

Ldcl1t i fi c' ll iOIl . 

Tick,. which werc collccted from thl! dernHLlophlio,., IIlfcctcd .lIul ullIn!cclcd .lI l1 mab. "crt" 

lcicntificd according 10 Hoeg,tral ( 1956). a~ thl!Y arc , / l'w leXlIfltm .m<.lI.Ilt:r c()ullted 

The biting nie'i coll cc ted were also "'C ll t 10 International Ccntre lor 1Iw.:cl Ph)' lulug) .tlld 

Ecology (lCl PE). Ethiop ia bran ch. for .dcn llficatton. 

J.7 Questionnaire.' survl'Y 

A que,tionnaire ~urvey wa!'! conducted. al hOll~chold level. in p;l raliel with the 1ll"I>cc tLun o f 

Individual ;mi mals for clinica l dcrmmophilo,i ... Beforc admll1 l;..lratl on. the que,tlonn;Ure., \\erc 

Ic,ted. at field [evel and adju.!.!cd as necessary. 

During the dry and wei ;..cason:,. :l tOlal of 108 ;lI1 il11>11 owne r,. 36 from each agrocilinal ic .fonc. 

were in te rviewed using the :,truct ure questionnaire. One hundred percen! ( 100% ) rc'pon .. c rilte 

\Va.' obtained. T he main object ive of the su rvey wa" to know thc <tllitude of the fw·mer-. towilrd, 

bovine dcrlll:.ltophilo!'!J:... The COlllent of the qucst ionnaire comprise of re!e\ant qUc\UOlh 

concerning bovine dermatophilosis ranging from the importance o f the eli,c:!",c to the action 

taken by the respondcn t against Ihe d i~e;l~e. (Sce the Annex ). 

J.8 Stud)' on financial impact of bO\'im' dcr lll :ltophilos is 

A preliminary and conservati ve estimate o f the financial and prod uction impact of bovine 

de rmatophilos is for thc yem 1999 was done by interviewing IQ..l hou~e hold ., having in fcc ted 

herd. which were ideruified during the prevalence ,wely. The namc!- of the rc~pondenh \\cre 

nOied 10 avoid double interviews on the :-.:lme ~u bjecl. 

The study was carried out from laIC May to Augll~ t 1999 lI ~i ng ",tructured qlle~linnnaire, . The 

field ",lUdy method described by Samu i and Hugh-Joneo; (1990b). for as,e:.,mcnt of the financial 

and production impact o f bov inc dc rmatophi lo,i:,. wa, followed . 

The financial estimate wa:. aso;c.,sed. ba .... ed on 107 ca",c" of derrnatophilo .... i, In I Q..t hou,ehold, In 

1999. Co .... t, incurred included treatment. opportunity CO'1. m:uuge menl of e:he, (I,alc. 1,1:lugbtcr 

and morta lil Y) and r!.!duCiion in production (milk and draught power) of infected animal, . Thc 

farme r" , c la<; .. ification of c"'c, of derrnatophilo'i' depend, 011 the 'l'\erit) .md c\h:n,1\cnc" of 

the .... kin Ic",ioll. Animab wilh earl y and ~mall !o k in le.,ion, wcre con'ldcred;\, Irghtl ) m(ected ami 

chron ic ca .... e~ wilh larger pa rt of 'kin affected we re taken ;1' rno{/cratcJ) \0 , cH:rd y IIll cc ted 
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Cdl'uJation of the finam:irlJ lo!o~ wa.o;; done cOII\ldamg the ~lIrrcnt iI\,-"tlX:1r.. ptnJu~l l,m 

]).lr.1II1('h:: r:-. gener.tlcd from group IIlte:r\ IC\\ of fllrml"r. Jnd the pm.:\." ,),ICII1 \,1 the rC£lllll 1,lr 

191.N , ohtai ned froll1lhc annualli vc,IOCk marlr..ct 'tudy of the Tigmy Burc.llI lit ,\ ~ncuhur(' and 

:--:atural Rc,ollrcc, Development (TBANRD. 1999) 

TIl(' prc\ ailing exchange nUe 1 51) ' R Birr (EtluopHin currency ) ".1' u\Clllur Ihe t,:.lkuIJIItIIl 

~Ind \\ a~ a"'~LLlllcd 10 he cOlht;ull throughout the: yc.tr 

3.9 1>:11:1 a lll,lys is 

rvlicro ... o ft Excel served :1\ dalaba~c . The Epi ln fo vers ion 6 and '1.ltgrJphlc, pill'" cl1mputl'r 

progrunune were used for ;lIlalysis of the dma, a lculul mll of the prc\ ,llence ratc'. l..'onfiul.!lIcc 

inl ervah. (CI) of Ihe r:IIC:.. c hi-~qu:l rc te!'.!. odd, ral io (OR ). confidc llI.:c IOlen,lJ of the OR ,IIlU 

ManlcJ· l-l acnszcJ adjusted OR wcre Ix:rformcd ll,illg Ihe cllmputer program and hand caicu l,IHlr. 

C Liculati on of the (,.'hi -Mllwre [eSI and odd" ration ,ervcd to ill vc!>lI g:ue dlfferencc .... a.;;'ociat lon' 

and degree of as!locimion of bovine dennmophilo!li!) bcl\\ ecn different n ;;,k faclOr, . Mu hl\.Ln.Jtc 

an;Ll y,is was al so conducted using logistic rcgre .. :-ion by P5S for wlIldow 8 programme. to 

a ...... e ... ~ the level of interaction between ri sk factors. 1·lcnec Ihe compario;;on \\;13 correlatcd for.fll 

olher variables in the model 10 eliminate confounding. F;\ctor ... o f epidemiologica l re!e\'ancc ~uch 

a~ :-CiL,on. agroc lima[ic zone (low, medium and hi gh alt itude .. ). vegctat ion cO\·cr. prc'cncl.' o r 

ab~ence of A. mrieguwl1I tick. tick count. ..,c"crity of .. kin Ic ... iol1 , hrccd. 'ikin colm. age and ... ex 

were ..,eleclcd. They wefe considered a!l ri ... k f~u.: t or ... for compamon of OUll'Ollle vanahle,. 

Animals having the saLlle risk faClon- were a .. ,ulllcd 10 have ,011lC degrec of depcntil.'llq III 

contra:.1 10 those wi thout the faclor of in teres:1. 

~. RESULTS 

.t . l Questionnaire resull s 

In (ile :-ufvey a lola l of 108 farmers, 36 fanncr!l from each agroc lnnatl c lonc. \\erc inlcr\lc\\cli. 

The main object ive wus to know Ihc attitude of farmcr, 10\\ ard boVIIlC dcnnat(.lphdo ... I ... . 

1.()It'/(III(/ 

HCOIIOlllic; il1lpunwlcc (llId rallk ing ofbovi l1l' tlalllr/(ophihl\/\ 



In the lowland 36 ( 1000/,) fa ded th · . . . . o rmcrs rcspon al boVIne dermalophdosis IS economical 

important disease of their locali ty and it is known by the local nrunes of " Kcmattc" by 55.56%. 

"Katlo" by 33.33%, and "Shuhure" by I 1.11 % (picture I). All fanne", (100% ) rnnked the 

disease in first position of the cattle skin diseases prevai ling in the area. In relation to other 

diseases 20 (55.56%) ranked bovine dcnnatophilosis as the fourth importsm and 16 (44.44%) as 

the fifth important animal disease. 

• ~.~ . -/ 
Picture 1. A cow infected with severe form ofdennatophilosis in southern part of Tigray (Raya­

Azebo wereda) 

The Seasonality of/he disease: 

Fifteen (4 1.67%) claimed thai bovine dennatophi losis commonly emerged in the beginning of 

the wet season and 21 (58.33%) slated that, the disease is commonly prevail ing in the wet pcriod 

afme year. 

Thirty (83.33%) afthe 36 responded that bovine dcnnatophilosis is not contagious di sease and 6 

( 16.67%j suggested as it is. 

Major predisposing/aclor for bovine derma/ophilosis: 

Twenty eight (77.78%) were of the opi nion that ti cks are the major predisposing factor. whereas 

2 (5.55%) agreed on wet weather and 6 ( 16.67%) suggcsted that poor managcmcnI is the main 

predisposing factor fo r the disease (figure 3). 
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Figure 3. Farmers response to predisposing faclor~ of bovine dermalophi lo <; i, In , outhern -l"I gra) . 

Thi rty-four (94.44%) fa rmers reported Ihal lick conlrol practices would reduce the incidence of 

dcrmatophi losis and 2 (5.56%) they do nOI agree. However all 36 (100%) fa rmer, appl y a tick 

con trol practices of which 7 ( 19.44%) using acaric ide. 20 (55.56%) manual and 9 (25f'f) both 

acaricide and manual. 

Action lakell agaillsi der/1/(l/ophilosis: 

If their animal is infected wi th dermatophilosis the actions taken by the farmer!» \';11')' . Three 

(8.33%) responded that they wi ll se ll. 2 (5.56%) Ihey will s laught er. 10 (27.781'/(1) lhey willl rcal 

and 21 (58.33%) they will take no aclion (figure 5). 

I?ega/'dillg Ihe /ale 0/ the in/ecled ollimal: 

A~ far as Iheir know ledge is concerned, 4 ( 11 . 11 %) agreed th:llt here i, sponlaneou~ rcco\cry, 15 

(41.67%) responded as cure and later relapse and 17 (-l7.22 lh- ) arc on the opinion that, thc 

disease will progress from a mild to a severe stage and eventuall y Ihe :lIl imal wi ll die . 

Ef(eci o/moderntrelllmem against dermalophilosi,~ : 



I 
Three (8.33%) be lieved it is effecti ve. I [ (30.56%) II . ... mode rate. 15 (41 67q ) re\pondcd Ih.11 II 

i:-. not effective and 7 ( 19.44%) slated tital they do not ha ve a e tc;,f ~ no",lcdgc _ Concerning Ihe 

CO:-.I of the Irc:Ulllcnt 15 (41.67%) said it i ... cxpcnM\ C, 11 (33.3JI( ) II ., moder.lle .tIId " 1 2~ ( f 1 

[hey do no! have the knowledge. 

Ilerha! medicine: 

Fi\c ( 13.89 %) responded Ihallhcy usc herbal medicine for the di"ca"c .tnd 1 (-40'1 ) found II 

e ffective and 3 (60%) nol. 

Feed shortage mid derm(llOphi/osis: OUI of the 100al inlcn icwcd 22 (6 Ji ll(-) n:po n cd 1/1.11 then.: 

I ... a:-.sociation between the disease and feed shortage and 14 (38.89%) 110 !. 

13ifil'gjlies and dermalophilosis: 

The biting flies. which were identified later as I/ypohosca spp 21 (58.33 q.. ) farlll !'!r" believed 

Ihalthey playa role in the transmission or dermatophilosi') , 12 (33.33%) no\. Where a" 3 (S.3 .. " }) 

do not know the role or these biting nics in the epidemiology or th\.! di~ea"e ( fi gure 4 ). 
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Figure 4. Farmers response, whether biting nies play:t role or nOI in (r:II1')IJlI"'>lon of 

D. cOllgofell.\is 

JIIedium ({"ill/de 

Ec:w/()/IIic: impol'/({I/ce alld nll/killg o(borille dermalOphilosis: 

In (he med ium altitude all the 36 ( 100%) interviewed farmc~ considered 00\ inC dermatophllo"." 

a:-. economical important disease. It is known by the local name "Shuurc" hy 3 1 (86. 11 0,.) and 

J 1 



"T~ufc" by 5 ( 13.89%). In relation 10 olher callie ~ kin dlloCa.-.e., •• round IOOe;. oj Ihe mien Ic""cd 

fanne r ... ranked dermatophi los i ~ a!- the economH:ally mo.,1 Import.lnl dl,e .• "c ""herc .... In 

compari ... o n wi th other di .,ease<; around 15 (4 1.67l}) con'ldercd It .1., fourth IInpon.1II1 .tnd ::!I 

(Sg.33%) as fifth impol1ant animal di "ca~e. 

,\'eo.\o/w!i/y o{ 'he disease 

Eighl (22.22%) fa rmers bel ieved Ih31Ih(: di ~easc i<; commonly ,ccn In Ihe OCgllllllng III tbc \\cl 

'~:I,on. 26 (72.22%) during wet season and 2 (S.S6tt-) were ignoranl of the th..ca'>C. 

Twen ty-four (66.67%) out of the 34 interviewed fanner., reported 111.11 dennalophdo", ... nul 

cuntagious di sease whereas 12 (33.33%) agreed Ihal it ... conlagIOu ... 

Pred is, ms i Ilg .flu·, or: 

QUiaI' Ihe total in te rviewed. 32 (88.89%) <; trongl y suggc.,led thai . tick, .Ire the m'lJur 

predisposing faclo r fo r bov ine dennalOphilosis. I (2. 78%) sugge ... lec! wei weather and 3 (8.JY"r) 

,uggested poor management ( fi gu re 3). Thi rt y-five (97.22) of the fanner, reported th:11 IIl'k 

comrol program wi ll reduced the incidence of the di,ca')e and I (2.78"'c) did nOI agree . All 

In te rv iewed farmers reported Ihal. they practiced a tick conlrol mel hod, ranging rrom Lhing 

acaric ide (33.33%) and manual deticki ng (27 .78%) 10 bolh practice," (38.89o/c) . 

. le/ioll taken against dermmophilosis il/lection: 

When their animal is in fected wit h bov ine dermatophilo .. i.... 13.89 Cf- inten ie\\ cd farmer ... 

rc ... ponded Ihat, they will sell the ani mal. 8.33% they will s laughter. 25% they will Ire;ll and 

52.78% they will take no acti on (figu re 5). 
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Figure 5 . ACl io n taken by ranners agaimt bovine derlllatophilo, i, in ,oulhern Tigra y 



Face of infecled animal: 

Seven (19.44%) interviewed fanners suggested that there is spontaneous recovery. 18 (50%) 

reported although there is cure, rel apse is inevitable and II (30.56%) responded that the disease 

wi ll progress from mild to sever and then the animal will die. 

Modern Irealmenl: 

Eight (22.22%) responded that treatment against the disease is effective, 9 (25%) moderate, 12 

(33.33%) not effective and 7 (1 9.44%) that they arc ignomnt. Concerning the cost, 18 (50%) 

reported that it is expensive, II (30.56%) agreed that the cost is reasonable and 7 (19.44) 

responded that they do not have the knowledge because they do nOI use the practi ce. Out of the 

total 36 farmers interviewed 8 (22.22%) were fami liar with herbal medicine against the di sease 

and 2 (25%) reported that it is effective whereas 6 (75%) found it is ineffective. 

Feed shorlage and dermalophilos;s : Out of the lotal 36 fanners 18 (50%) reported that there is 

association between dennalophilosis and feed shortage and the rcst did not agrcc. 

Bitingjlies and dermalophilos;s: 

Twenty three (63.89%) believed that the identified biting flies, Hypobosca spp., known by the 

local name "kocha" may playa role in the transmission of the di sease whereas 7 (19.44%) not 

and 6 (16.67%) responded that they are ignorant of the matter (figure 4). 

In the highland, all the 36 (100%) interviewed fanners reported that bovine dennatophilosis is 

not an economically important disease and since it is not prevalent, their knowledge on the 

disease was limited. 

in the southern Tigray 
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-1 .2 I) rt.·va lencc of bovine dermaillphilosis 

.. 1.2. 1 SeasolHll prevalence 

The st ud y wns curried ou t in the dry and We[ pe riods o f [he )car. III order [0 'I~'\:" the elleci 01 

,ea.-.o n on dcrma[ophi losis prevalence. In Ihe dry and \\ el 'C:ISOII 'l a tOlal of 5208 local breed 

animal:--. 2604 animals in each season. we re in ... pccted for c llll ical bcn Ule derm.ltophllo ... , The 

pO ln[ prevalence for the d ry and wei sea<;ons was 4.03t} (95'l CI 3.3-4.86 ) ,lIld 5AY1 (9,11 (' I 

-1 .61 .. 6 .4) respecti vely (fig ure 6). 

The re is stati sti cal ly s ignificant differencc bet ween the preva lence of the IWO '1C;"OI1' 

(X
2 

=5 .5 I, P < 0.05 ). Multi vari ate anal ysis usin g logistic regre ...... ion. aclju ... ted for ,llllt ude and t1l.:].. 

in fes tation (A . I'arie!:(lfllm) al so indicated Ilun there is a slati ... ticall y :-.ign ifica nt d ifference ( p < 

0.05) betwecn the two seasons wit h an OR val ue o f 1.38 (95% CI (OR ) 1.066 .. 1.7980) (table 9 ). 

Ocld:-- rati o results indicate that the risk o f dermatophilo, i!'> du ri ng Ihe \vel 'ea,on I, 1.38 [lille ... 

higher than the dry seuson irrespect ive of the uitilllde and the A. I'(II'iegllllllll lick III fe<;lat ion . 
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Figu re 6. Prevalence of dermatophilosis during dry and wet <;ea:.on, in ,oUlhern T igray. 1999. 
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Sea .. on and severity of skin lesions 

The .. everity of derrll'ltOI)hi los's k ' I . • r S ' II1 eS rOrh were studIed in rcL.ulon \\ IIh Ihe '-C.t'lon 

The .. kin lesion of dermatophilosis 'd d . encounterc unng Ihe '1lud) were grouped 111111 three 

cate"ories (lio l1l +, moderate ++ a 1(1 , . d e ~ I seH.re +++) epcndmg a ll Ihe exlcn .. l\cne ..... md '-C\ enl) 0 1 

Ihe Ic:-.ioI15. In the dry period of Ihe total 105 C'ISC 67 61 N 3048 N d I <, I N I I • • • ~ • .,(, • -It: an :J .( \,ere Ig II . 

moderate and seve re lesions, respectivel y. In the wet period, out of the 142 C;t .. C, 49 .30tt \\en: 

light. 35.9 1 % moderate and 14.79% were ~cvcrc lesion'! (table 2). 

Tahle 2. Season and severi ty of dermmoph il osis lesion in ,;;ollihe rn part of T rgray In 1999 . . 
Season and the proportion 

Severity Dry (%) Wei (%) 

Light (+) 7 1 67.6 1 70 49 .30 

Moderate (++) 32 30.48 51 35.91 
-

Sevcr (+++) 2 1.91 21 14.79 
-

105 100 142 100 

. , -I. 14.82. P < 0.0) 

Univariate analysis of the above find ing (table 2) indicates that there is a 'trong as~oc iation 

betwcen severity of dermatophilosis les ion and the season (x.= '" 14.82. P < 0.05) being Illor!.! 

,evc re in the wet season. 

4.2.2 Prevalence of dermatophi losis at househo ld level 

In the dry and wet period. a tOlal of 1113 households were inspected in thc three agroc!rlll;l1Ic 

zoncs for clinical dermatophitosis. The point prevalence of 16.9% and 28.86Cf \\ ere noted for Ihe 

dry and wet seasons, respectively (table 3). There is :-tati~ t ic ;rlly signifi c ll1t differcn<.:c in the 

prevalence of dermatophi losis at household level in the t\\o SC'lsons (l :!1.72 P < 0.05). being 

higher in the wet season. Altilude adjusted Mantcl Hacszcl ("'11 Odds rat io anal),"'" of the dl'C;hC 

in the two seasons, indicated that the prevalcnce of Ihc di,ca~e j, 1.62 UtilI! ' high!.!f in the \\ct 

:-.e'lson than in thc dry season (OR MI'::: 1.68). 



Ta ble 3, Prev~ll ence o r bov ine dermatophi losi'i at hOIl 'ichold Ic\cl In the df) tnd wei ..c~\on\ c . 
Tot ,,1 hou .... eholds No or positive POint prevalence 95% CI 01 

Season ins l)Ccted households ('k I po..,III\C.., 

Dry 62 1 105 -

16c9 14 04- 10 ()<) 

Wet 492 142 28.86 2489-11 OJ 

~.3 I)rc":l lcn cc of dcrm:ttophilos is in the three altitudes 

During the dry and wet season, the prevalence or bovine dermatophllosl<; \\:1.., "tudled related to 

low. medium and high altit udes to assess the efrect of alti tude on the di.'>C:hC prc\;llencc. In the 

dry period. prevalcnce or 6.9%, 5. 18% and 0% wcre recorded ror the low. medlulll arid high 

alti tude. respectively, wi th the respective 95% CI (fi gure 7). There L::' a ..,t;ltl ~lIcally \Lgllliicant 

dirference in the prevalence of the disease within the thrcc altitudes (z.~ 58.58. p< 0.05). t\ 

s t a t i~ tica ll y s ignificant dilTerence was also observed between 

lowla nd vs highland ('1.2 
=< 60. p > 0.05) 

Illcd ium vs highl and (;(2 =< 44. p > 0.05) 

mcdium vs lowland the diHerence. however. was not statisti call y signi ficant ( z.~ 1.98. p > 0.05) 
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Figu re 7. Prevalence o r dermatophilosis in the three altitudes in dry ~lIld \\ct "c;"on, 



[n the wei season, the prevalence of the di "case wn., 9.1 %. 7.14ll :lI\d 0.121"'( ror the 1t1\\,. 

medium and higb nll iludcs. respecti vely (fi gure 7) A II ' -
. M3!I'"ttC<t} '-S lIIile dnt dill crcncc "..I' .Ih" 

t ... :cordcd within the th ree Sirala (;:2 = 75.18. P < 0.05). 

The difference in the prev'llenee ofl11e' II - -, .0 oWlIlg Stra ta \\;L~ aho found ~ 1 :III "' lIC OlII ) ., 1l; 1II1!(:.mt 

low vs highland (X2 = 75.18. P < 0.05) 

medium vs highland (-/ = 59.29010. p < 0.05) 

Season adjusted multi variate anal ysis wilh log i ~ l ic rcgrcs .. ion .. howed Ih.1t there \\ ,I, a 11I gll 

!'> tali ~ licall y significance (P < 0.05) difference in medium ahH udc \ , I1I£hl.md \\lIh OR 

valucl12.8 (95% CI (OR) 15.90-795.3466) (table 9). Thi, indicated thaI Ihe ri .. ).. of .lcqUlnn g 

dermalophi losis is 112.8 times higher in medium ,,!litude than the high altilUdc . OR for the 

lowland vs highlund was also so high, tllat implic.'. pract icall y the dl',ca')c I' ab,cni In Ihe 

highland. 

~.-I l'rc\'a lcll cc of dcrm llto philosis li nd the lick A. I'ftriegtl/flm 

In both seasons the prevalence of dermalOph ilosis wa::. found highcr in anllnal , Infc ... tcd wlth .1 

mriega/II/1l than the uninfested ones. 

In the dry season, the point prevalence of dermatophilosi ... was 5.78% (95% CI ~ . 72-6 .9R) and 

0.57% (95% CI = 0.19- 1.33) for an imals infested wit h 1"1 . \'{Iriega/llm and witholll A \·tWh'j.!lllll/ll. 

respec tivel y. The same is true for the wet season where the point prcvalencc was 7.83i)r (95Cf C[ 

6.62-9. [7) for animals in fested wi th A. \'{I/" iegalllm ti ck and 0.36% (95% CI 0.07- 1.05 ) for 

ani ma ls not infested with the lick (figure 8). It was noted that in bolh ::.c;a'on,. Ihere wa' 

\ tali sticall y signific<.lllt difference betwee n thc presence and abscnce of A \'(w iej.!(l11II1I tIC k (dry 

period 7.: = 39.28, p < 0.05, wet X? = 59.94, p < 0.05). 

MUl ivariatc analysis with logistiC regress ion also indicatcs that the difference in the pre\ alenee 

was statistically significan t (p < 0.05) wit h OR 6.8375 (95% CI (OR ) J .01 9.t- 15A816) (t able 9 ). 

This anal ysis was adjusted for season and alt itude. The result of OR impl ic, that an imal , infc,u:d 

with A. l'ariegalllll1 ticks arc 6.83 times at higher risk to dcnnatophi lo:-.i, th an the uninfc'led one' 

i lTe~pective of the season and altitude. 
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Figu re 8. Prevalence of dcrmalOphilosis in rel.nion to prc:.cncc and ab'cncc of 

A. mriegaflllll licks in the dry and wet ~a ... om, 

Out of the 5208 animals inspected in the IWO seasons, 1716 (98%) animal:. in Ihe lowland. 1706 

(98.27%) animal s in the medium altilUdc and 75 (4.32%) anilllil\<; in the highland were found 

infc~lcd with A. v(ll'iegaum. 

OUI of the 10 la1 247 dernul!ophilosis cases 24 (9.71%) had skin \c:-.ion:-. in the predilection fcedin g 

si les of adult A. l'arie~{/IIII" tick, that is on the vcntr;11 hairless part ,') of the anilll<l\ body. 

4.4.1 A. I'CIriegalum l ick count and severit y of dcrmaloph l losis Ic:-.ion 

During the two seasons study. from 495 ani mals the adult A. I'tIriega/1I1II tick;.. were collcclcd. 

cOUllied and ana lyzed in relation with the skin lesion using chi·sqll3rc (Xl). in order to kno\\ 

whether there is association between the number or ticks and )le\'erit y or dcrm3tophilo)li, .. kin 

lesions. 

The result indicated that there is a stati stically signi fi cant :I!'>!<>ociation betwecn the Icvel of adult 

A. mrie,:llIf1l ti ck COllnt and severi ty or Ihe skin Icsion (table 4 ). 



Table -l . Ad ult II . mriegarllm lick coum '\Od •• . r I • .-vcmyo(crnuohl ~ I , P I 0,,1'''' In C"lun, 

Tick count 
, 

Severity of skin 0 1·20 > 20 

1 lesion 

. 38 93 
; 

117 

+ 5 22 
, 

114 

++ and +++ 3 10 93 
. , . < X 7>.7 1. P 0.05 

-1.5 I)rcvll lcncc of dcrnllitophilos is wit h rcgllnts to :11;(' 

During the study age group was stratified into three groups. Calves: < I year. replacemen t ,tocl.. : 

1 -3 year and productive animal : > 3 years. 

In the dry period. the prevalence of 4.62%. 2.22% and 4.4% were recorded for the age group of < 

I year, \ -3 year, and > 3 year respectivel y (table 5). The d ifference in the prcv:llencc of the 

di sease with in the age group were not statisticall y signilicant (Xl::: 5.26. p > 0.05). Statistically 

signi ficant difference were not al so obse rved between Ihe following age group' u,ing univanate 

analysis 

-< I year vs \-3 year (X~ "" 3.77. p > 0.05) 

-< \ year vs > 3 year (X2 
"" 0.01 , P > 0.05) 

However, a stati s ti call y significant difference in the di sease prevalence wa~ recorded in 

I _ 3 year vs > 3 year (X2 "" 4.26, P < 0.05). but analys is of the data lIsing logistic regn:ssion 

(mult ivariate anal ysis) showed that the difference is not significant (p > 0.05). 

In the wet season the point prevalence of 4.02%, 4. 18%. and 6.26% were obt;Lmcd for the .lgC 

group o f < I year, 1-3 year and> 3 year. respectively (table 5). The difference of the prc\:llcncc 

wit hi n the age groups was not statisticCllI y significant (l == 5.38. p > 0.05) \\ ilh thl' ll nl\ ariate 

an alys is. The result of multivariate anal ysis lIsing logistic regression showed ;.1'0 that [here I' not 

stati sticall y significant difference (X2 = 2.44 , p > 0.05) within thc three age strata. 
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Tab le 5. Pre val ence of de rlllaloph iJosi" wil h regard 10 age dUring dr> Ind \\ CI .. c I .. on, . . 
Dry,;;c:t,on 

TOlal :alll mal.) 

p (~ ) 95<t CI 
1\ l!C group I n\po:crcd P()~ III \ C 

< I )C:lf 54 1 25 -1 .62 31l 1-6.75 

I-l}car 496 " 2.22 1.11 ·3,93 

> 1 ~car 1567 69 4.4 34 1-5 .54 

. -~- . 
Dr). X ).26. p > 0.05 

\" er ~.I"'" 

Tntal antmal\ 

" ('~ I 

I n ~pc..:r (d po'\lrl\ (\ 

298 11 -101 
-69' 2. , " -1613 101 6 26 

~ 

1 

2 t)ll611 l 

2!i2:'i1)~ 

. • Wet. -[ 5 . .,8. P > 0.05 

.... 1I l)rc\'" lcncc of dcrmatoph ilosis :Il'co rd ing 10 Sl'X 

During Ihe dry period a poilll prev<l lence of 5.04% (95% CI 3.78 _ 6.58) ami J. :Wq (9Y } C I 

2.56- 4.4 ) for the male and female were recorded. re",x:c livc ly. However. thc (hffcrcm:e \\.1' n Ul 

<;tati sti cally signific<llll ( :t..~ ::: 2.99. p > 0.05). 

In Ihe wc t period the point prevalence for the male and fe male wa!'> found :1' 6.0!)' } (95ft C I .L76 

- 7.63) and 4. 08% (95% CI 3.92 - 6.2 1), respectively, and like Ihat of Ihe dry period Ihe 

di ITerence was not stati stica lly significant (X~ =1.3. P >0.05). Ana lysis of C I of the pre\ alcncl' 

al ... o showed overlapping ill both seasons (figure 9). 
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Figure 9. Prevalence of derm:llophilosis according 10 !'>cx du ring dry and WCI ... ca ... on ... 
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-1 .7 Preva lence of dl' r lll :ltollhilosis l,ceo rdi ng to ski n co lor 

From all animal s inspected during the dry seaSQn the prevalence of 3.99(¥-. 1 -1 1"... 5.5c, .tnO 

:U8lff were recorded for animal!!. with a willte. black. hght I1ro\\. n .tntl I1ro \\. n ... l.. ln l"uIOi. 

respt!ct ively. Howcver. the difference was not stati sticall ) significant (Xl 

..,hown on table 6. 

5 91. P ;. OUS ) a~ 

Table 6. prevalence of dcrnullophilosis according to )oklll color In dry OInd \\ et pcruxl, 

SJ.. w Dry M:ason Wei \c.1\(1n 

,oinT 

To tal anim:lh 
~ 

TOlal :lnHllal ~ 

p p 

Inspected POSItI\'C (%J 95'1- CI In ~pcctc<.l PO~III\ C (el l IJ~ (," CI 

Whi te 726 29 3.99 2.69-5.68 
j 

537 36 6.70 " 7V, In 
1 BI:Kk 906 32 3.42 2.33-4.82 913 50 5Jn ,I ~6· 7 .62 

Light 
, 

bro\\ n 709 38 5.5 3.9·.\.1 .4.:1 868 41) 5.65 420-7.W 

Brown 263 6 2.28 0.84·4.89 144 7 "6 1 1)1(-97h I 

In Ihe wet period. Ihe prevalence of 6.70%. 5.83%. 5.65% and 4.86% wcre obt Oll ncd for the 

animal s with sk in color of white. black. light browll and brown. rc!->pcclivcly (ta ble 6). 1I0\\c\cr. 

the observed prevalence was not stati sticall y significant (X1 = 1.01. P > 0.05) as that of the dr~ 

period. Further ana lysis was also carried out within each !!. kin color as ,hown in table 7. 

Howeve r. statisticall y significant difference was not recorded (p > 0.05). Multl \~lf1 a te anal)' I' of 

the skin color also proved that there was no a stati stically significant dilTerenee (/ 3.39. p > 

0.05 ) belween the skin colors. 

Table 7. Comparison of skin color~ fo r dennatophilo!->i ... prevalence 

Skin color Dry season Wet !-cason 

x' Dr p-value r.' Dr p-valuc 

Whi te vs black 0.13 I 0.7202' 0.62 I 0.432 , 

While vs light brown 1.5 ( 0.2712· 0.42 I 0.5 (85 

Whilc vs brown 1.2 I 0.274 ' 0.32 ( 0.5699 

Black v!"> light brown 2.78 I 0.0955 0.00 ( 0.9651 

Black vs brown 0.66 I OA1 83' 0.01 I O.CJ1R,t 

Lighl brown vs brown 3.52 I 0.0605 0.03 I (Ui693 

.. • = nOI slgmfic.mt 



-!.S Prcv;l lcncc of dl'r llI a loJ)hilosis in loca l and cross breet! :lII illla ls 

DUring the dry pe riod inspection. a tOlal of 26().l local ... ebu and 192 em ... , hrced t!.J11) l:.Jttlc 

(Fric:. ian x zebu) were exa mi ned fo r cl inical dermatophll<.;I". The prc\;llcncc of ~ Oy" (9Yi CI 

3.3 - 4.86) in the local breed and 15. 1% (95% C I 10.35 _ 20.97) III the ero ... , breed .lnllllJI, "ere 

obtained (fi gure 10). 

f\ nal ysis or the dry pe riod results wit h uni variate :lIl aly"i, Indle;:lled that thcre I' ;t ' 1.1 1I'IiCilll~ 

sig nificant difference between the two breeds ( .. C :: ~8 .0~ . p < 0.05). lIo\\c\cr. III the \\ct !t4." I~n 

where the prevalence \V,IS 5.45% (95% Cl4.61 - 6AI) and 8.60% (95% C 14 .99 - 1359) lur the 

loca l breed and c ross breed animals. respecti vely. a <'; lat i'\ lIcall y ' Igmficaru (lI f1crencc \\:1' not 

observed (Xl = 3.22. p > 0.05). The confidence interval or the pre\ alcncc cxhibi tcd a lso 

overlapp ing as showed in fi gure 10. 
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Figure 10, Prevalence of dennatophilosis in local and c ross breed anima" in clr) and "CI ,ca,on ... 

AnaJ y~ i s of the two seasons prevalence with log i~ t i cs regre:.~ ion re"e:lled thalthc rc i ... a , t ~Lti ,tita l 

··c d ·f' . be, cen the twO breeds (I' < 0.05 ) and OR 2.68 wi lh 95 f/C ci.)IlfidellCC ' lg lllJ lcanl 1 JCl cncc . w 

illle rva l of 1.8794 - 3.7043 (table 9). Oddl> ration re~lIl" in dicale [hal the ri'k of dc rm:Lt oplulo'I' 

. t·, , . ., 68 ' ·'IllCS hio hcr in Ihc cro!->s breed anima" than the loca l ... cbll hn:cd. III l:C Io n 1:. _ . . 0 



-l.9 Vegeta tio n cover and dcnnatop hilosis prr"ulrlll"(' 

Three dominant vegetal ion cove r~ were identified in the ' tud) .IreJ. \\oodland. Illl .\cd (\\oodl.IIIJ 

and gra:-.s land) and grassland. The vegctation cover~ \\ ere anal Yl.ed reluted to the dcrm,llophllo\l' 

prevale nce. Preva le nce rates o f 6.9% (9S% CI 5.32 -S.S ]) and 5. IS<k (95 lJ C I UU - 6,88) \\ ere 

recorded during the d ry period for woodland and mixed type \,eget.llion co\cr. rc,!X'clI\cI) .md 

none in the grassland . There is a stati stically significnnt diffcre nce <i 58.58. P 0( (),OS) In the 

pre valence o f the d isease within the dominant vegetation cover ... . In thc \\CI 'C"'UIl the 

prevalence 9,1 %(95% CI7,27-11.2 1), 7,14% (95% CI 5.52-9,(9) "nd 0 12'< (95 '< CI (l(X)­

O.M ) were o btai ned for the woodland . mixed and gra, ,, lanci vegetatIOn co\ er. rc,pccll,e]~ I he 

difference was also stati sti call y significant (x= = 72. 18. p < D.OS) as presented in tahlt:~ . 

Table 8. Prevalence of dermalophilosis according to vcgelation cover In the "oulhern p.lr! of 

Tigray 

I Dry season Wet ,e:ll,on 

Vegetat ion To tal an imals Total an imals 

cover p P 

inspecled positive (%) 95% CI inspecled po!> i[i \c ('t ) 95'1- CI 

Woodland 868 60 6,9 5.32-8,8 1 868 79 9, 1 ' 7.27- 11.21 

Mixed 868 45 5, 18 3,8 1-6,88 868 62 7, 14 5.52-9.06 

Grassland 868 0 0 0,00-0,42 868 I 0. 12 0,00-0 ,64 

- - - -Dry: X' - ) 8,)8, p< 0,0) 
, • .• 1 _ - I \\ Cl. 'I. 7). S. P < 0.05 

-l. 10 Dcrmatophilosis and other skin diseases 

The skin lesions of dc rmalophilosis encoun tcred during the :-. Iudy were ob'cncd whether Ihe) 

b' d ' Ih II er skl' lt d 'l sc'\SCS or not The results indic:ltcd [hat in the dry period OU[ of <Irc co m tile WI 0 1 . • . 

J 05 ' ?7 (?5 71 %) and during the wet period OlLl of 142 CiI'C' J7 ( I 1 .9Y;') werc found c.Ises _ _ . 

combined w ith dcmodcx mange. 



"' . 11 Bilin/.!, ll il'S idl' nlifi cd 

The bi ting nics found a\lached wi th the animal body of the "Iud) herd ,""efe collected .Illd 1.ller 

ide ntified. ICi PE idell lifi ed the nie, to be "YJlohoH:lI "pp. T hc .. e hlling nlc ... ,""ere llho,cncd 

throughollt lhc two study se~lson~. in the three altlludc ... . 

Tahle 9 The degree of a .. soc iat ion between ri "k factor .. of dcnnatophllo" .... 1'" indicated h) Odd .. 

!'altO (OR) wi th 95% CI 

Variables In (OR) o r OR 95'< ror OR P-, ;Ill 

Sea ... on (wet V~ dry) 0.3250 I 1.3841 
I 

1.066 - 1.7980 0014 9 

Tic k presence vs Tick absence r-

(. 1 \'W'iegmlllll ) 1.9224 I 6.8375 

A[titude (high vs medium) 4.7728 I 112.4778 

r Vegetation cove r 4.7728 I 11 2.4778 

3.0 194 - 15.48"6 
-

15.9066 -795.3466 

15 .9066 -795.3466 

, 
O( JOOO 

JOOO 

0000 

0.( 

o. 
( gr~ .... :.land vs wood land) 

Breed (c ros:. "5 [ocal ) 0.9702 I 2.6386 1.8794 - 3.7043 o. 0000 

[n (OR) = Natuwl [ogall sm of odds ratIO I) f = Degree of Freedom 

"' . 12 F ina ncia l im p:lCI stu dy 

Accord ing to the intc rvicwcd 104 households_ in the year 1999. 107 ca~e ... of dermatoplulo"" ", 

occurred in the ir herds. Action taken against dermatophilosb by the rc~polldcnt varied. rangIng 

from :-,cllin g. slaughtc ring and treating to taking no action. Out of the total 107 G I ... e ... 

encounte red. 12 (11.2 1%) animals wcre sold. 7 (6 .54%) ... Iaughtercd . 12 ( 11.21 '1-) tiled. 32 

(29.9 1%) treated and to the re mainin g 44 (41.13%) animab no action wao; lakcn (table 10) . 

The effect of bovi ne dermatophilosis: morbidity and morlalit)' 

When a fanne r is awarc that his animal is infected with dc rm;nophilo ... I ... . con .... dcrin g Ihat th..: 

ciisea:-.e i:-, dangerous. recovery after tfeatment or ... ponwncou ... rccO\'cry I'" Ie ...... proh.lble . he I'" 

ex pecled to ~e ll the anima l at a reduced price. A 400/" reduction nf it:. 110rm,,1 markct pru.:c \Va ... 

r..:poned from the respondents. taking in accou nllhat the buye r \\a ... :11"'0 ;l\\arc of thc n.IIUfe of 
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tIll.: di'ca'c. Thc avcrage normal price of a healthy :m lln:11 \.Inc .. depending on 'tC~ • .tgc .. tntl 

, C;t'OIl of the year. Howcvcr. Ihe average annuallivc, lod, pnce of the , tud) .lrC .• OblJII1Cd lrum 

TB/\ NRD (1999) and the average price at which lightly affectcd anlln:lI-. ",erc ,old ,ire prc\cllIcd 

1Il table I I . 

Tahle 10. Action taken against bovine dcnnatophilosi<; by anllllal owner. of Ihe Inlected hcrd 

Action t"ken 

Sell Slauglucr Treatment No aC\lon I ~ l on .. lill) , 
L M&S L M&S L M&S L M&S L ~ I&S I M&S 

j 
Cow 5 - 4 - 4 - 21 2 - - 3 

Ox 4 - - - 9 - - - 18 3 2 
j 

Young I - - I 5 - - - - - I 

Bull 
~ 

Heifer I - 2 - 3 - - - - - 4 

2 1 
calve!'> I - I - - - - -- -

; 
Total 12 - 6 I 32 - 21 2 18 3 12 

I . L= Lightly lIlfccled, M &S- Moder,ltely to severely Infectcd 

T ·.blc II Aven oc pricc for healthy and dcrmatophi losis affccted animals . < 0 

Average pri ce (Birr) Lo~, I animal (Birn I 
Hcalthy animal Affected animal 

(L) 

Cow 616 370 246 

Ox 700 420 280 
-

Young bull 432 259 173 

I leife l" 444 266 178 

Calvc!'> 199 119 80 

L = Lightly affected .. 1I111lu l 
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COll~i dc rillg the stage of infection and thc ave rage reduction in markcl pnce of .. ffeeled ,1Iu m .. l, 

( l:Ib le~ 10 and I I). an overall loss of Birr 278 1 was C'ilim'llcd fo r Ihe 11 "oIl1MI ...... old 01 

dermaloph ilosis infections. 

Although s laughte ring of animal s infected wi lh dcnnaloph i lo~ i s b nOI common hccau.!.C Ihe) ,Ire 

vcry cmaciated and the skin lesion is discouraging for consumpt ion. ~ome (anne" expected 10 

slaughte r the infected an imal s when othcr alternat ives ~l re blockcd. According to fa rmer .. of the 

infcc ted herds. in fec ted an imals loose 40% of the normal market carc<b" value \\ hen h£hll) 

in fec ted and 70% when moderate ly or severe ly infecled. In both ca~e~ complete reJecllon of the 

hi des were reported. The average prices for carcasses and hides of healt hy and affected :lI1ullal ... 

are presented in table 12. 

Table 12. Average price for carcasses and hides of healthy and affected animal .. 

Normal Affecled carcass Loss/ ani mal I 
carcass (Birr) (Birr) Hide value (13lrr) 

(Birr) L M&S L M&S Normal Affected Lo ... !>/hide 

Cow 664 398 199 266 465 12 0 12 

Young 478 287 143 191 335 15 0 15 

bull 

Heifer 495 297 149 198 346 9 0 9 

, L= L]ghtl y mfected, M&S _ Moderate ly to severely In fcctc( I 

During thi s stud y 7 animals (4 cows. I young bull and 2 heife r!\) were ,Iaughtercd due to 

d 1·1 · t d·,f~cren t staocs of infection. Taki ng into account the stage of infection and e rmHt op 1] OSIS, a . ' 0 

. . h I ·ket pr·,ce of the C'lrcass and hide due 10 dennatopllil o ... i .... an ;t \cragc red uc tI on III I e norma mal • --

loss o f Birr 1876 was ex trapolated (table 13). 
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T bl 11 1 oss of carcasses and hides value due to dermalOphilosis 
" e . - .. 

I No. of Loss / Total 

No. of animal s Loss / carcass affected hide loss 

s laughter (Birr) hidc (Bi rr) (Birr) 

L M&S L M&S L,M&S 

Cow 4 - 266 465 4 12 1112 

Young bull - 1 191 335 1 15 350 

Heifer 2 - 198 346 2 9 4 14 

TOTAL 1876 

L:;:: Li ghtl y lIlfected , M&S- Moderately 10 Scvclely 1I1feClcd 

According 10 the interviewed farmers, 32 (29.91 %) of the affected animals were treated in till' 

near by veterinary clinic. Two forms of treatment were in use in these cli nics. O xyletracy..:lim: 

(long and shon acting) or combination of penic illin-streptomycin both fo llowed hy topical 

appl ication of disin fec tants. LI A oxytetracycli ne at dose of 20mg/kg one inject ion o r s l1( )r\ :tl' t illg 

oxytetracycline al dose of 10mglkg for 3 days or combination of penicillin (22 Ill/kg) :l lld 

:-'lreplOrnyc in (22 mgl kg) for 7 days were givenThe cost o f the d rug for each tre, lIllle nt were Birr 

26 for oxytetracycline and Birr 37 for penicillin-slrepLOmyc in. One Birr was al so dw rged ril l' 

each topical treatment. Out of the 32 animal s, 19 were treated with oxytctracyc line and 13 wit ll 

penicilli n-s treptomycin, in both cases fo llowed by external treatme nt. Therefore. the lotal l'u .... 1 

incurred for treatment of thc 32 cascs was estimated as Birr 1007. A farme r spe lll an ave rage Ill' ~I 

hours (double trip) 10 trave l to the veterinary clinic and wa ilS an average of 1/ 2 hours durill g Iii I..' 

Ireatmenl , hencc he spends a total of 4Y2 hours for each treatment. For the 32 cases an avc rage or 

144 hours were spent. In order to calculate the opportunity cost, a farmer is paid an ave rage of 10 

Birr for 8 hours labour work in the project area. Therefore during treatment the fanne r lo:-. t an 

average of Birr 180 as opportun ity cost. Hcnce a total o f Bi lT 1187 was lost dur ing the Ireatmc l1t 

or 32 Cases both for the cos ts of the drug and opportunity costs . 
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Out of the 107 cases 12 ( 11.21 %) animals we re reported to have died because of 

dcnnatophilosis. Taki ng into accou nt the average normal market price of heal thy ani ma ls a total 

10~S of bi rr 5.854 was esti mated due 10 de rmatophilosis morta li ty (table 14). 

Table 14. Mortalit y and financial loss due to dermatophilosis 

Anima l Number of Average price/animal Total loss 

type death (Birr) (Birr) 

Cow 3 616 1848 

Ox 2 700 1400 

Young bu ll 1 432 432 

Heifer 4 444 1776 

Calves 2 199 398 

Tota l 12 5854 

Dral/ghl Oxen: 

Oot of the 107 cases 21 ani mals (19.63%) we re draught oxen of wh ic h 18 were li ghtl y ;lnd :; 

moderately to ~e\'e rely infected. For those cases no act ion was taken. 

The major purpose of oxen in the project area is ploughing of cu lt ivated land. If oxen an.: 

infected with dermatoph ilosis, a typical fanner conti nues to plough with the anima l bcC;lU:-'C h!.! 

do not possc s~ subs titu tion oxen. However. the e ffi c iency of the infected animal is rcduc!.!d . 

Accordi ng 10 the gro up di scussion with the farmers a typical health y ox works an average of 1) () 

days per year. lak ing into account the soc ial and re ligio lls holidays. However. if it is lightl y 

infecled with dcnnatoph ilosis the worki ng days are reduced to 130 da ys and 1110dl.:Ll11.: In 

scvc rely infected oxen on ly works 110 days per year. Therefo re, an average loss of 20 da y., (or 

light ly infected and 40 days for moderately 10 severely infected ani mals per year we re reponed. 

In order to compensate thi s loss of worki ng days , a fa rmer has two o ptions. He either hir!.!, 

another oxen or he se ll s his labour 10 rich fa rmers around . An ox is hired at an <Iveragc of Birr 

10-20/ day or the fa rmer spends two days working for rich fanners. Thei r labour de mand v'lric:-.. 

depending on the season o f Ihe year, being high d uring the ploughing and cu lt ivation periods. 

Based on the above assumptions the owner o f a li ghtly infected oxen losses an average of Birr 

300 Iye,lr whe reas w ith a moderately to severe ly infected oxen he lost Bi rr 600/ yea r. 

Ex trapolat ing these fi gures to the tOial of 2 1 infected oxen ( 18 li gh tly and 3 modcr;lI cly tn 

I,Cvcrely infec ted) lota l loss o f Bi rr 7200 was est imated . 
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The effect 011 cow productivity: 

Out of 107 cases, 23 (21.5%) were lactating cows on which no action was taken. According to 

the interviewed fanners dermatophilosis had a remarkable impact on milk production. In the 

study area the lactation period of local cow varies fro l11 4 - 6 months with an average o f 5 months 

or 150 days. Milk production per day also depending on seasonal feed avai lab ili ty. However, 

farmers agreed that the average milk production Iday fo r a typ ical cow of loca l breed averages 

2.25 litres. Accord ing to the animal owners, the milk loss due to dermatophi losis was estimated 

as 30% and 75% of the average mi lk producti on for the light ly and moderate ly to severcly 

infected ani mals, respective ly. Based on the lactation period and production / day. a lightly 

infected ani mal looses an average of 101.25 lilres of mi lk per year whereas moderately to 

severely infected cows looses an average of 253 li tres of milk per year. The ave rage normal price 

of milk per litre in the project area was Birr 2. A lactating cow, lightl y infec ted wi th 

derlll<ltophilosis looses an average of Birr 202.5/year whereas a moderate ly to severe ly infected 

cow losses an average of Birr 506 1 year. The tOlal 23 cows (21 lightly. 2 moderately to severely 

infected) , th us Ihe lotal loss of Birr 5265 was estimated. 

The overalliotal estimated financial losses for the sample of 107 cases of bovine dennalOphil o~is 

for 1999 was Birr 24, 11 5 (USD 3,0 14) or Birr 2261 case (USD 281 case) as presented in table 

15. 

Table 15. SUlllmary of estimated fin ancial losses due to dennatophilosis 

No .of cases % Total financialloss(Birr) Loss/case( Birr) 

Sale 12 11.2 1 278 1 232 

Slaughter 7 6.54 1876 268 

Mortality 12 11.2 1 5854 488 

Milki ng cow 23 21.5 5265 229 

Plough ing oxen 21 19.63 7200 343 

Treatment 32 29.9 1 11 87 37 

TOTAL 107 24, 163 226 
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5. DI SCUSS ION 

According 10 the questionnaire resulLs bovine dermalophiiosis is Ull i111P0 11<1111 disease in the 10\\ 

and medium ahiludcs of the study area. where u!!. in the highland il is not. In the tWO alt i lUde .. it i~ 

known by the local name "kcmuuc", "Tene re'" "kalto" and "shuurrc" which signified [Ii-. 

dangcrou" ~ki n disease equi valent to leprosy in human being. 

The ranking of the disease fi rs t of the cattl e skin di sease and fOllrth or fifth of all animal di ~ca5c:-, 

uround also impl ies that the disease is an emerging di sease with increasing econom ic importance 

in the local breed an imals. 

Concern ing the seasonalit y of the disease. the majorit y of the ("fmcrs claimed the di sease as a 

weI period disease (lowland 58.33%. medium altitude 72.24%) or'l di sease seen in the end o r the 

dry ... ea:.on or beginning of the wet seasons (lowland 41 .67%. mcdium altitude 22.22%). Many 

researcher ... abo supported the farmer's perception concerning the seasonali ty o f the diseuse . 

StCWi.lrt f 1972) reported that rainfaJl and humidity are important epizooliological factors in the 

~pread of Infection. and dermatophilosis has been descri bed as wet weather diseuse. 

The mujority of the fanners, 77.78% in the lowland and 88.89% of the medium alt itude are on 

the opinion of that ticks are the major predisposing faclor for dernmlophilosis and they be lieved 

that (lowland 94.44%, medium 97.22%) reduction in the tick popul ution will reduce the 

incidcnc .. of the disei.lsc 100. The available evidence from many workers also coinc ides with the 

famler· ... opin ion. Plowright ( 1956) reported that exposure of callie 10 heavy rai nfall in thc 

absence of tick infestation. did not result in cutaneous denn:llOphi losis. \Vhi Ie Macadam ( 1964) 

"uggc~led lhat high humidity had litt le if ilny e ffect on course of clin ical di seases when affected 

allimab \\-ere kept free of ectoparasites. Morrow €I al. . ( 1989) repon ed <ll so thi.lt. the re W.I:-. a 

~ t cad y inL'l'case in I he prevalence of severe clinical dermatophilosis 3S the level of tick infestation 

Challenge increases. 

All ilHcniewcd farmers in the low and medium ahitudcs usc a tick control method ranging from 

the appilClIt ion of acaricide to manual deticking pmctices which signified lhat the y are aw;,tl'C of 

the dcvusl<Iting e ffec t o f tick and lick born diseases. They are particularly consciou~ o n the long 

mOllth t ick~, which they claimed. in addition LO dcnnatophilo!ot is. causes mastiti s and laLer fibro.!o.i.!o. 

of the uddcr. 

FrOlllthc intcrviewed fanners who have access to modem treutmcnt. thc majority that i ~ 4 1.6771" 

in the lowland ;md 33.33% illlhe medium alt itllde claimed thaI modern treatment is 110t effecti ve 

ugairhl bovine dennalophilosis. The rarmer' s suggestion muy show some implication in Ihut the 
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need for an effecti ve therapy should call . t . . S ,llent lon. Derlllatoph llo"l .. I~ treated III the \ etenna,) 

clinics Wi1h UA oxytetracycline ('Omglkg) I · - once or S lonacllIlg oxytetracycline ( IOmglkgJ lor .\ 

days or with combination of penicillin (22 lU/kg) and streptomycin (22mglkg) for 7 Ja)" The 

veterinary personnel in the project area suggested that the main reason for the failure of the 

treatment <'lgains1 the disease is that the majority farmers do not follo\' the treatment '-Chcduh:: 

properly. T he farmer' s dissatisfaction on Ihe treatment should be abo I;ccn In term .. of the 

predispos ing factors. When the predisposing facto rs arc with in andlor around the anllllai. the 

rccovery of diseased animal is less probable. Radosti tis (/1 al. . ( 19904) dCM:nbcd thai complcte 

satisfactory treatmen t could not be achieved for cases which are exposed 10 prcdl ... po ... mg f.lClo,", 

or 10 those constantl y reinfecled. Dermatophilosis cases with extensive and "even: ~klll tc ... lon ... 

were observed in the dry (1.9 %) and in wet ( 14.79%) seasons . These case!. "hould be culled, 

because completc recovery with treatment is very di rficult (personal obscrV;1I10n). Se\erc and 

chron ic cases of dermatophilosis should be culled, in that complete recovery with treatment I'" 

not ach ieved, and rat her they act as source of infection for heal th y anima" (Rado<..titi !'> 1.'1 al. 

1994: Roberts. I 967b). 

Ahermllive 10 the ineffective modem tremment , herbal medicines for cxample. the lI"'C of leavc ... 

kno\\ 11 by the local name "chewee", grease, cattle urine, inc rease salt lick etc are reported 10 be 

pract ices by 13.89% of Ihe lowlanders and 22.22 % of the medium alt itude farmer". The rco;.ull 

claimed, as it is nOI encouraging although there arc some cu res. 

According to the questionnaire survey if :111 animal is infected wi th dermatophilo!>i ... , the rc,>po n ... c 

of Ihe fa rmer varies. Although sell ing, slaughtering and treatment arc not uncommon, the 

majority of the farmers, that is 58.33% of the lowlanders and 52,78% of the medium alt it ude do 

nothing. T he reason is that 

_ comple te recovery through treatment is not easily achicved (pan iclilOIrly ... evere ca:.c..,) and 

rel ap!o.c is very common. 

_ thcir access to modern treatment is limited 

_ Iherc is also some hope for spontaneous recovery. 

M
· · f h f . 6 1 11 % in the lowland and 50% of the mcdium alliludc gave Ihei r 

I aJ onty 0 I e armers . 
. . the incidence of bovine dermatophilo ... i .... which coincide ... 

opInion Ihat feed shortage exaggeratcs 
. . J ( 1988) finding who explai ncd th:lt poor nutritional ... taW'" I'" often 

Wllh SamuaJ and Hugh- ones I 

assoc iated with bovine dcrmalOphilos is infection. 
. . d H h- Jones ( 19903) wh ich stalcS that in Zllllbia entomologica l 

The hypothesIs of S;:UllUl an ug 
. .. I < more important role In the C:IU ... allon of hO\ Int: 

facto rs. such as blt lllg nics may pay ,\ 

d b ' 5833% (low altitude) and 63 .89c} (medIUm alll1ude ) 
dermatophilosis has been supporte ) . 
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fanners. They agree that the biting nies ' .J b .. 
, ypo 0$"1 spp .. ma y phay a role 10 the Irun'II1I"~llIn til 

bovine drmatophi los is in the study area. 

The <;easollnl stud y of clinical bovine dcrmatoph ' l . . h 
1 OSI:) III t e 50Ul.hcm p'lll of Tlgr.IY. '"tlll .. · .. IC .. 

the prevalence of the di sease as 4.03% in the dry an,1 ' 5 I Cl.· I 
J. "t .1{' 111 t lC weI -.ea .. on .. In ItXal Ichu 

breed. Although no study has been co d d n lIcle on seasonal prevalence of denn:uophlio .. , .. 111 the 
country. Some specific studies prev iousl d d I . Y con ucte on t IC ~ ubJcct <;bo\\'cd thllt thc prevalence 01 

the disease in loca l breed as 5. 1% in central (Degue, 1998) 5% in northern (Tc'lay. 19941 .ua.l 

0.05% in north west (Desta. 1985) Ethiopia. In comparison with the 'i tudy of 1)c, t ~1 ( 1985J. thl' 

stud y showed that the trend of the disease is on the increase .md bccmne an cl'onomlcalJ~ 

impofl:HlI disease in the counlry. Questionnaire survey re:)ult l: also 'iupported the ide:1 III Ihal 

fanners also consider bovine dermatophilosis as an economically import:1Il1 :llll lllill d l~ca~c In 

other countries i ~ Africa the disease was also reported as important. occurring with diffl"rClll 

prcv<l lence rates. 5,II11U i and Hugh-Jones (l990a) found the prevalence of dcnmllophi lo,,, 111 

local breed as 5% in Zambia and Bida (1976) reported the prevalence of 4- 6% during the dry 

"e.(son in Nigeria. 

Thi~ ~tl1d y also showed that there is a stati stically s ignificant difference in Ihe prevalence of Ihe 

disea .. e in the two seasons. The di sease prev<llence was hi gher in Ihe wei season than the dry 

sCiI!\on and furt hermore the severit y of the skin lesion. It was observed that the re i~ a .; trong 

a:.",oc iatioll between dermmophi losis lesion and lhe season. in the weI season. an imal .. of the 

:o. tudy area are highl y exposed to rainfaJl because they spend the nights in unroofed opcn yard, 

that I.!> fenced w ith thorny and spiny dry plants. Intense and prolonged wCll ing ha:. I wa cffcc1.~ on 

the ... kin: it emu ls ifi ed and breaks up the sebaceous wax and it m:lceralC:. the .,tralum curlllClim 

(Robert s, 1963d). The zoospores, which arc lhe infective stages or dcrmlltophilos i:.. could then 

penetrate the epidermis (Roberts, 1965). In addition increase moisturc on the , kin ~urr:1CC woul d 

rc\ult in increase release of zoospore . with a resulting increased in infec li vity (Robert:.. 1963h). 

Many researchers also found lhat the incidence of dcrmatophilosis incrc:\:-,C!I du ring Ihe rain) 

:.casol1 . Stewart ( 1972) described dennatophilosis as wet weathcr di seasc. Oppong ( 1969 ) noted 

an inc: idence o f 12.8% during rainy season and 4.8% during the dry :.ea~on . Stcwal1 ( 1971) fOllnd 

a more than fourfold increase of the incidence from the beg inning 10 the end of the ruiny .. ~a,on. 

He reported that Lhere is a strong correlation between hellvy rainfall ;lnd illcrea~c in the incidence 

of dennatophilos is. 

Nyska ( 1995) reported an outbre~lk of dermutoph ilosi:-. in the 1llcditcrranenn dUn:lt lC lonc. h r::u:1. 

wh ich he closely related to the rains of thc wimcr months. Zaria ( 1993) rcportl:d that hUlludll) 
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has .. igni ficallt in nucncc on the mutur<uio 1 . d ' I' 
~ . . I ,10 mall iI)' o f the IIl fCc.:ll\C loo'rore J Icnt:t' the 
Ilndl ng o f thI s sllldy Ihm the prcv 'l l cnc~ ofd '. 

~ • c crmmoph tlo\IS wa!! lugher IIllhe \\..:1 \C •• ,on Ih.1Il the. 
dry season agrees wilh the findings of the above I ' rcscarc IC~. 

The prevalence of bovine dcrmalophilosis in rclal ',on 10 II II I ' d d h I ' . Ie lrcc it lUll co. In ICllle .. I ..it I u:re 1\ ,j 

hi«her prevalence of the disease in II I d . . 
.:> • Ie ow an medium ulll1l1d~ than HI Ih~ 11Ighl,IIIJ rhc 

higller prevalence of dermalophi losis in lhe lowland and mcdHull altitude\, :md :llmo ... t nOI 

existi ng in the highland may be related to gcognlphica l distribut Ion llf the l ick A .'tlm'XlIllIlIl 

DUfing the dry period animals inspected in the highland were free of II \ 'clI'U! j!cmml lid In the 

weI season onl y 4.32% of (he inspected animals were found infes ted with the tid •. The 0\\ ncr ... 1I1 

these animals cl:limed that the animals were spend ing the dry period III the I wl:Ll1d \\hen.: the 

a\'ail~lbility of reed and water is relatively bellcr. Each spcc ic~ or tick h. adapted \0 certam range .. 

of temperatu re and moisture. some occurring only in warm region with a f:llr degree of hUlllldllY. 

while others a.re winter ticks most acti ve in wet climate. In the highland the allllude goe, up h i 

2460 mas!. the annual mean minimum and max imum lemper.uurc:'lo recorded :Lre IO.Sue .md 

22.)°C. rcspectivc:Jy, and the annual mean minfaJi is 965.4 mill. In thi :'lo geograph ical lone tlL·k 

and tickborne diseases are not a common problem. Questionnaire ~lLI""cy re~uh .. al..;o IIldic:IICd 

that. tick and ti ck borne diseases including dcrmatophilosis arc not animal healt h prohlem of the 

highland. In the lowland 98% and in the medillm altitude 98.27% of the i n ~pcelC"cI animal .. "ere 

found inrested with A. variegarul1I ticks. Hence. the presence of clcrmalOphilo'i' III the 10\\ land 

and medium a ltitudes may be related to the presence of A. mriegatlll1l tick. The occurrence of 

dermillOphilos is on animals in the tropics is often assoc iated with the pre~cncc of A \'(If";ct¥-lIIl1l1/ 

tick~ (Plowright , 1956). This association is based on their similur geographical clj,lnhulion 

(Butler. 1975: Burridge e f 01., 1984; Garrisl and Scotland , 1988) and similar sc:t~ona J OCC llrn!I1CC 

o f :lClult A. L'ariegalulII tick and dennatophi los is (Plowright. 1956). Hamby (1951) :md P10\\rI£ht 

(1956) rcpon ed that tick con lrol measu res also reduced the incidence of Jcnnatophdl"I' . 

1·loogstraal ( 1956) reported thai in a s ingle rJiny season arc;] of Afric;1 A \'(Ir;I!1:(((IIIII lick ha~.1 

Iypical se<Lso nl1l d istribullon with adult appearing towards the ('net (If the dry 'C:l~nl1 . Number .. 

increOise .lIlel remain hi gh through the rain y scuson ,lIIe1 dccrease rapidly in Ihe dr) ,ca'iun 

The prevalence of dennutophi losis was also higher in ;mimab infc"lcd with " \'w·iegfl/ll11t th.1Il 

in the uninfcsted ones. Morrow elal., ( 1989) reported thai the prevalence of derm:Jtophdu"I' W'L' 

higher on an imals havi ng A, \'m·iegollll1/ tick compared to thm of annnal-. not mle'lcd \\lth I 

\'ariegallllll tick. Koney el al., ( 1996) reported Ih:11 tbert i .. a cio .. c :t!'l"JCwlion hct\\ccn 

infestation wilh A. variegoflllll ilnd occurrence of dcrnllliophilo,i<; on callte III the ('1).1,\:11 plalll' 
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of Ghana. The result of thi s study is 
III agreement with the finding of I~ Jhtne mentIOned 

workers. 

A statisti cally significant association \\I ' \S 'L1 so obsc d be h 
• " rye twecn I c "'C\'cnt) of dcrm.twplul(N' 

lc"ion and the number of adult A wide I I A h 
. . g(llIm. S t c number of .tduh A \'Ufll'X'IfIUII tl!,;~ ("nUIiI 

inc reases the severit y of the skin lesion ' . I Increases too. n contrary to the abo\c mcnlHlIlcd IlndlO~ 

of Ihis study. Morrow ef al., (1989) did nOt fi nd any :I:-,'iOClaUon bcl\\CCn the lc\c1 ul lid .. 

infestation and the severity of lesions on :lffcClcd animal'i, 

In Ihi <; s tudy. of the 247 de rmatophilosis cases only 9.7 1% of the .,kin IC\ ' Olh \\crc tound In Ihe 

predilec tion feed ing s ite of A. variegallllll. There arc controversial views about the rd.l1Ion,hlp 

between skin lesion of dennatophi losis and predi lection feeding "i le of II \'Urll'nllfllltl The 

le sions o f dermatoph ilosis are fo und panicu larl y in area of the bod y mo'i he,wll y In fc .. ted \\ 1111 

tick o;; (Macadam, 1962), Thcse suggestions arc supponed by repons from ,ome p.ln, of the \\ orlll 

that le~ions OCCli r predominately at the predilection feeding site of adult /I \ 'lIril.'nllfllm on the 

hairl e<;s parts of the ven tral surface (Sinclair, 1920: Plowriglu , 1956) Ho\\ e\'er, Morro\\ I!I Cli 

( 1989 ) reported that, alt hough there was steady increase in the prevalence of ",evere le\ lon .1'" the 

leve l o f infestat ion with adult A. var;ej{lIll1l11 increase. the di"tribulion of "kin le .. ion\ could nOI 

be related to pred ilection feed ing site of adult A, mriegallll1l , The findi ng of th l'" Mudy agreed 

with Morrow el al .. ( 1989) finding in that , 90.29% of the dernJ:llophilo~ i .... kin le"'lon ... \\cre not 

d istributed in the pred ilect ion feeding site of the adult A, Wlriegmlllll , 

The rol e of A. variegalulI/ tick in thc occurrence of se,'cre dermatophilo,l .. lla ... yel to be 

exphlined . Possible mechanisms include transmission of Derl1lmophillis congo/em;\ .md creation 

of sk in wounds and hypersensitivity reaction by the tick. which is infested with the orgam .. m 

(David and Phili pOII , 1980). Kaney eJ al .. (1996) investigated al so that the ba ... e~ of :I:.. ... ocmlLon 

between infestat ion wit h tick and Ihe occurre nce of dermalophilosis wou ld appear to imol\e 

ti ck-i ndllced immunosuppression. 

Duri ng the d ry period the prevalence of derrnulOphi losb in the local breed and c ro ...... -brccd 

' I 403% d 15% espcct,'vcly 'lI1d Ihe dirrerencc \Va!> ~t :lI l ... tlcally "'Iglllfil':mt. aruma s were, an , r · . , 

P ' I dd t d'es ',n Et li iollia also sho\\'cd Ihm cn)!.:..bred :u\lII1 •. II... .lfC more 
rC"IOliS y con L1cle S UI . • • 

, 1'1 ' h th · loc'll breed Mull/ gela ( 199-l ) reported Ihe pre\Jlencc 01 
sllsceptlble to dermatop 11 OSIS t an c, . 

I I
, 4 6"' d 15%' the loc ',l '",(1 cross breed animal .... rc~pcct"d ). In the centr;l] tlC ( ISCaSe as , ')10 an III • • 

, , 0) d M' 'I al ( 199 1) reported the higher \U"'CCpILhIlIlY 01 plln:: 
Etluopl<L Abu-Samra (198 an 01 row e .. 

, h' l ,' . h' Ihe local breed animals. Am;lI..nn (1977) c'l.;pbllled 
breed exotic ani mal to dermatop I OSIS I .In 

, " d 1 philosis b due to the 11Igh pcrccTlt.lgc 01 Icul..(lC)tc 
that the rCs ltaTlCC of N <lama cattlc to entlil 0 
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and ncut rophiles in thei r healthy skin . H h 
. coce . 1 c higher prevalence of dCNnJlophllo,,\ an the 

c rossbred than In the local breed in thi s 51 d h u y mate C" wuh the finding of the JOO\C menlloned 
workcr~. However. in the wei SC'I1)o n the I ' . preva cnee of the dcrm:llophllo,l, In Ihe lw"hrcd "'" .. 
7 .4% and in the local breed 5 45% altho h h . . • ug I c pre\alcncc -.ce rn .. lugher In the cm ..... brecd (,Jllie 

i1 is nol stati sticall y signifi cant. The reason for Ih d [ h c rc uCllon 0 I C dcrm:llophdo\l''' pre\ ale nee 111 

the crossbreed da iry callie in the wet season is that th I • . c gCllcm management of Ihe d"Jr~ 1.lrm .. 

was improved sionificantl y that inc1 d ' II ' [ o , u es cu mg 0 moderately 10 \e"ercl) Infected "nllnal .. , 

improving lick control , hOllsing. and general hyg ienic condllion of the f:lrln, rlC~ conlrol ,1Ild 

earl y prope r treatment of infected cattle arc Ihe most important management factor, InllucllclIlg 

the prevalence of dennatophilosis in caule (Saillu i and Hugh-Jones. 1988). 

T he di ffe rence in the prevalence of dermutophilosis in the th ree age group" « I year. 1-3 )C.II' 

and > 3 year) was not statistically significant in the two "ea'on .. . Thi, fi ndi ng COinC ide, \\ Ith 

Stewean ( 1972) who was in the opinion that there is no age ~u \Ceptib i I Il Y. the adu ll and young 

an imal s are equall y susceptible to dermatophilosis. However. in contrast OpponS ( 1996 ) reponed 

th;11 adu lt cat lie are more susceptible to dennatophilosis thml the younger ones. 

Dun ng the dry and weI periods stud y no statistically signific;mt di fference wa .. ob ... er\,ed III the 

preva lence of dermalophilosis in male and fCI11;llcs. Th is fi nd ing is in agree me nt \\ ith Abu­

Samra ( 1980) and Macadam ( 1976) who reported that 1ll:lle and female arc equally ... lhceptl ble 10 

de rmatoph ilos is infection . In cont rary 10 the aforementioned fi ndin g" Sanllil and Hugh-Jone ... 

( 1990a) have re ported thai female cattle were found to be more .... usceptible to dermaloplulo"'I'I 

than males, except in the younger ani mals where both sexes appeared 10 be equall y , u ... ceptible . 

Allempts have been done to know whether there is assoc iation betwcen :-.kin color o f ani mal ... and 

preval ence o f dermatophilosis, however statistically significant di ffercnce wa ... not obtained. 

The preval ence o f dennatophilosis was analyz.ed in relation to dominant vegetation cover of til l.! 

stud y area . In bolh seasons. dry and wet. the prcv;lience of the di );ea,e \\'a~ hi gher In the 

wood land and in mixed (woodland and grassland) vegetation cover than the gr. ... ,sland . The 

d iffe rence was stati stically significant. In agree ment wi th th is find10g S:.mul :mtl Hugh -Jone.., 

( 1990a) re ported that the prevalence of bov ine dcnnatophilo"h wa~ ... iglllficantl y 11Ighcr In herd ... 

on wood land savanna or thorny bush grazing than herds in gr:I ... ~ I :md 10 Zamhm The HlIpon.lI1cc 

of the Iype of vegetation in Ihe epidemiology of bovine dcnnatophilol,l ... Ita ... occn ... hO\, n 10 he 

" "

0[01(1, F ' I h ' I d' " "ge ' 0 the skin by bushe;,;. ilia ), prOV ide portal of cnlr\ lor "Irst y, mec alllca .II. • 

/
" / '/ / ", , ,he skin 'md secondl y the di ... tnbul1on of thc \cc tor ... and their 
.ler molop 1/ liS congo ellS/:' III 0 • 
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abundance depends on the venetaI' d 
e Ion Iype 3n dcnsuy (Samul and Ilugh.Jonc ... , l'l'X>al_ 1.lolml.. 

( 1955) also thoughllhalthomy b sh ~ ld 
1I t:S ~11 tree branchc\ .... ere ImportJ.nt In the IrJ.n .. nll"IHIl ul 

the di :.easc. 

During the dry season 27 (25.71 %) and in the \\ CI <;ca~n 17 ( 1197~1 .mnn .. l, .... nh 

dCflllatophilosis lesions were found complicllcd w" h 1' - od 'h II d 
• 1 J\;111 C~ mange to 10m! t C \0 Cd C 

"Scnkobo" disease a more severe and falal combi nat ion . Numcrou3 workcf'\ h;l\ C aho nOled lhe 

presence of mange mites in association with I csion ~ of dcmlatoplulo'\l " _ ~Iomci J.nd rhe!) 

( 1955) and Roberts (1962) have reported thaI the lesion of dcmmlophtlo\13 a.."oc l:Jlcd \\lIh 

Dcmodcx and Chorioptes species of mange. Hence the find ing of the ... wdy cOincide ...... llh Ihe 

above researche rs report. 

In this stu dy the biting ny Hyboposca spp. was identified . These n ie .. were found atl<:tchcd \\Jlh 

thc inspected animal s during the two study season in the three altitude.,. Many workc~ .. uch 1I~ 

Abu- Samra. (1977) and Jubb el al.. ( 1993) stated Ihal !lies and biting in.,ccl'l ,uch a" Slomoxp 

caleilrclI/s. Glossina morsiw/IS, Mllsca domoslica and mosquiloc .. have been JJ1\'olvcd m thc 

tran'mission o f the di sease. They break the skin barriers during feeding and rclca' JJlg \:t ri able 

amou nt o f se rum and blood which provide moisture, nutrition and ~I sUitable IllICroclJm:t!c for the 

mult iplication o f Dermolophilus congolensis. Although. a.\ it had becn reportcd by thc ,lbO\c 

mcnlloncd researchers, biting nies could be involved in thc transmission of dermatoplu lo,I", thc 

cxact ro le o f /-Iypobosco in the epidemiology of dermatophilosis in the Mudy area 1., nOI cxactl y 

de fined. Hence fU llher investigation on the role of the biting nics in the epidcmi ology of 

dcrm31ophilosis is of paramount importance. 

A typ ical farmer, if hi s animal is infected with derm:ltophilosis he may sell or "laughter \\ hen the 

infection is at an earl y stage or el se hc may trcat or do nothin g. AlIthc<;c acti on' ma y bring about 

financ ial loss . 

Accordin g to this study. sale of infected animal incurred a los<; of up to 401l of thc a\cr;lgc 

market va lue and slaughtering of an emaciatcd animal implies a fi nanc .allo,,~ of 

-10-70% o r its average carcass value. dependi ng on the stage of infection .• 1nd Ihe complete 

rejection of it s hide. 

T · . r d · I d extra cost for dru o<; a5 well a" opportun ity eO\t for fanner', reat lllg an III ecte alllma nee s 0 

I b d
· f ' 'n ion in the nrtiority cases treatme nt thought doc, not lead to 

a OUI'. Aceor I1lg to armer s op" • 

. . I I . d , nortalit y is abo ::.ignifie:ulI . Out of the total of 107 COI"C' I ~ 
Iccove ry. The finane la oss ue 0 [ 

, ..' '. . se ht 'llit y rate of 11.2%. E ... lirnalcd finane l.l] 10"(" due 
(hed of de rmalophtlosls resuillng In ,I Cd •• 
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10 mora lities were Birr 5.854. Hyslop ( 1979) 1 
a "0 reported thai .unoo).: c.&lIlc In AlnLol, the -:.a~ 

fnl~dity rate for dcrlll~lIophilos is during Ihe " " ,.lIny sea!'lon 1\ ubout I(Y~ 
From thi s study the fio unci:tl loss cxtr·tpohcd r I 1 

. ·.L rom t Ie Sit e, :,1.lughlrr. lre.ttmenl .mtl o)l:ln .. I'1\ 
e~liflla lcd aI Birr 186/ C'JSC. . 

The financial impact of dCnllatophilo!)i ... on the workll1g oxen 1\ rcm.lI~dhlc III l\fru:a. nxen 

rcprcsc llI a vital source of drauglu power. Prevalence r:'l~ of dCnTI.iloplul()\I\ (lj up In ICY, Iwe 

been rcpol1ed among such canle with potentially di .. ao;;trou!> eITecl" CLItJ)d. 1~161. c ... pt."C'I.III) .l"­

[he disease of len coincides with the onsct of the r'll"n),"Aason wh d II I d J . ..... . en mUI! 1 ... mlllJ .. .ire oce c 

for ploughing and field preparation. The linanciallmpact of the (h -.e.~ on .... or~'"g IIxen III Ihl' 

~llIdy was con!)crvativc ly est imated :II BIrr 7200 (US D 9(0) and the unp.lct nn mill.. prndlU.:llon 

wa:. estimated as Birr 5265 (USD 658). 

In tO\;l1 the financia l loss was Birr 226 1 case of bovine denmuopllllow. for the },cOIr I WI.) J 0 ,I 

poor country_ like Ethiopia where the GOP per capi ta is only BUT 1600 ( SO 1001. ,uch 1..1"'.1 nl 

loo!'e from <.\ si ngle disease is economicall y .. ignilic:tnt. 

A, has been reported in the prevalence st udy. bovine drclll:J tophllo"'l~ wa~ c,tlll1,ltcd to occur In 

the ,tudy area with" prevalence rate of 4.03 during the dry and 5ASQ dUring the \\c! 'C.I\lIn ul 

the year. 

I f the dry pe riod prevalence and the total callie population of the ' I ud~ .Irea 715.129 arc 1.ll..ell 

29 ,223 cases of bovine dermatophilosis arc expected for this sc:.wn. Tal..mg the .toove tinanct.,l 

l os~ per anima l (Birr 2261 case), the tOlalloss due to dennalophilm,l" In the 'Iud) arc,l for unc 

year IS conservatively estimated as Birr 6. 604. 398 (USn 0.83 million). 

Th i ~ preliminary and conservali,'e estimale of the financial and production Impact ill 

ckrmatoph ilosis only considered the losses associaled wilh s~\ le .... 1:wgIJl cr. mun,thty. treatmcnt 

and reduction in draught power of oxen and milk production of:l cow The cconomH.:allmp.lct 1,1 

any disease thought consists of seve!':tl component ... Wille of which .Ire more OhVIOll' tll.1Il 

olh('~. It is the more obvious aspects. which arc often considered \\ hen Iin,IO~1a1 In"c, ,IIC 

esti mated. and the imp;'\CI estimated is then often far from the tnlC L'COII{IIlIlC;11 lu.,., I :lnUIl ,lOd 

Hm.!h -Jones. J990b). Therefore Ihis study should not be eOll.!oldcrcJ ii' econOllllC31 l-'Urn.lte 

stud y. rather it is u fi nancia l impact siudy of bovine dermalophil o~ I ' . 

The true fi nancial loss due to dermatophiJosis in the ~lUdy urea Illay Ix: far lugher 11I.,1l IIldlt.'.IIC{1. 

' f h I h I nUI'"IIY cost spenl for c:tring and fccciln!! 01 ' leI.. .lIIl11l.1l,. c;11I 
I ot er asses Slie as t lC oppo . 

I" r 1 k f "lk from infecled cows etc. :Irc con'ldctt:d .unul and Il ugh-June' mona Ity because 0 ac 0 1111 

99 " I h . additionul Co~h when the gemt.IIi.1 .ire h.,dl~ Jflcdcd ,and 
(lOb) also expl:un t lilt I. ere are ' 

, c' 'II ~d COW 'Ire IIkel v to ,uner .1IU'IC,lru" cows cannot be se rved and further more ell1.l he' • 
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Th is study thus showed th,n the fi nanchl ' dod ' , 
, ,In pr uellon nnp:!cl of bovine dcnn,IIOphdu\, .. I, 

,igmficant. Rescurchers in Some part!). of Africa c'Ili matcd befure the fin.lIl("I.!1 .. nJ ('c()nUl1l1l. In .... 

of dCrmJIOphiiosis. Hys lop (1979) ,' . ~ I 
. cs nn,ilee the anm.:.1 1o"", due [0 dl!ntl.uuphiln~ ... In the 

nort hern stale of Nigeria Ihrou"h hide d'llllage d b'l ' I d 
I:> , • C I tty am c;lIh to be l 'SD 10 1l1l1hlln 'i,unul 

and Hugh-Jones ( 1990b) also fCPO ' d h ~ , r c [ c anllual fin:mcwl and production unp.ll! 01 11(1\ Inc 

derlllatophilosis in Zambia as US D 3 mill ion per year. 

Altho ugh tbis li nanc ial llnal ysis on the im pact of bovine dcnmuophl]o, .. _ ha3 to be ,uppmtctJ h) 

a deta iled socioeconomy study. th is preliminary ancl con~c rva t ivc "Iudy clcarl) Indle'Llc .. 111.11 

bo\ inc dermatophilosis is an economical imporlanl animal di5.ca.-..e oflhc 'Iud} arc.! 

6, CONCLUSIONS AND RECOMMENDATIONS 

6. 1 Conclusions 

Prevalence study 

• Bovine dennatophilosis is an imponant animal disease of thc 10\\ .lIId mcdlUlll .Iltltudc, oj 

Ihe southern part ofTi gray region. 

• The prevalencc o f dennalophilosis is relatcd to the diSlribution of II \'aril!J,:alllm lick . 

• Prevalence and severity of the dcrmalophilosis increase:. during tbe wet ..,c,t..,on 

• The cross breed cattle are more susceptible to dermatophilosis than the local 7chu bn:-cd. 

• \'(lI'ie/:!{I/llm tick, wet weather and breed arc considered as the major ri, ,", faclor, for 

dCI'Ill:llophilosis 

Financi ,JI stud y 

• Financial and production impact of bovine denllitlophilosis seem, 10 I'IC 'cry ,igllltlC,lIlt 

beyond one 3lllicipalcd. 

6.2 Rccommcndalions 

• Tick control practices are the m'Uor solution to control bovine dcnn;llOplulo,., 111 the ,tml} 

arca. Tick cOlltl'olmc<lsures should be supported by ~ca:-.on :ll t ick populati on dyn.lllllC, ,IUd) 

• Trc<ttment of earl y cases should be encouraged, However. :- lUdy on Ihe ehClllllllll.:r:.lpy .lg.lI ll'.1 

dermrltophilosis should be carried out related 10 practie:11 lield comill ion. II ,celli' an urgent 

need. 



• Chronic and ~evcre cases of demmtophilo"ll ') ,hould he cUlled . .l." t hc~ J.fC til( m.un '.uun:c ul 

mfection for a gl\'cn herd. 

• Thc introduction of cross breed anullab for hl~h producllon , hould he ,uppnrted h\ the 

o\erall improved management system of the herd 

• Strenglhening of lhe extension package for Ihe IrcJ.lmcnl. control J.nd pr~\\~nll()n 01 J.OlmJ.i 

dl~ea5c!\o by veterinary personnel and olhers I .. of panunount ll11pon.)m 

• Further improvement the veterinary infra~lruclUre and Iucllitlc, " nh rn\ J.IC -.ct:lur .md 

governmental efforts are necessary. 

• Detailed economical analys is on bovine dCrtlUlIOI>hilo<;1"I ,uppoflcd h} \UCIO~CCUn,lIlllC , tull) 

... hould be curried OUI. This will help to know in mure detai led the mngllltudc of ll\(' d..Ll1l.1 g~' 

occurring due the disease. The amount of input needed for the c{)ntrol uf the dl"lC.N: \\ III lx' 

determined related 10 the economic los.\C~ incurred by the dl'C.I'C 

• Further ... tudy on the epidemiology of demlatophilo,,') at regional and n.llIonJ.I Ic\cl. III unler 

to ascertain the exact prevaJence. lidnsmission and the major ml.. facto,," related to til( 

discases. i ... necessary. This wi ll be of parumounl imponancc to propo"£ el re,II\ C control JnJ 

prevention measures against bovine dcrmalophllo"i" . 
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8. ANNEXES 

Picture 3. Case of dennatophilosis in the Raya - Azebo wereda 

--

Pietre 4. T;~~ 
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8 ANNEXES 

Picture 3. The dominant vegetation cover of the low altitude, woodland with scattered bushes 

Picture 4. Grassland is the dominant vegetation cover of the highland 
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Picture 5. Uwnng the iaboraltory 

Picture 6. During tick jdentificatio~n:-;;d;~::;::; 
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Picture 7. Case of dermalophilosis in the Raya - Azebo wenda 

• 
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UESTIONNAIRE No. I 

Fanners attitude towards bovine dcnnatophilosis 

Werda, ____ Agroecological zone ___ R 
Datc _____ _ 

- espondclll namc, ______ ' ex, ___ _ 

Sheep 0 Goat Camel 
I. Livestock owned: cattle 0 

Others 
2. Breed of the cattle .-----------------

Donkey 

3. Objective ofeanlc keeping: Dairy 0 Draught 0 BOlh Feedlot 0 
4. Production system: 

4. 1 Seuled 0 Nomadic 0 Scminomad ic Trade 

4.2 Livestock only 0 Mixed farming system (crop-livestock) 0 

5. Are you fami li ar with the di sease dermatophilosis? Yes 0 No 0 

6. What is the local name? ______________ _ 

7. Do you beli eve that the di sease is important? Yes 0 

8. What is its rank in comparison with other di seases and skin di seases around? 

In re lation with other diseases, __ _ In relation to other skin discascs, ____ _ 

9. Seasonality of the disease: When does the disease most commonly revealed? 

Dry 0 Month, _____ _ Wet o Month, ______ _ 

10. Do you believe that dermatophilosis is a contagious di sease? 

Yes o No 0 I do not know o 
11. Which of the following, you believe is! are predisposing factor! s for demlatophilosis? 

Ticks 0 

Breed 0 

Poor nutrition 0 Wet weather 0 

Thomy bushes 0 Poor management 

12. Do you have tick control programme? Yes 0 

12. 1 Type: Manual 0 Chemical o 

Biting fl ics 0 

o 
No 0 

Both o 
12.2 Intervall ___________ _ _ _ _ 

13. Does the tick contro l programme have an effcct on demlatophilosis? 

Yes o No o 
14. What is your recommendation, if your animal is infected with the disease? 

Culll se ll 0 Slaughter 0 Modern treat. 0 Herbal No respond 

.. · ·t the fate oran ani mal ifonee infected wilh dcnnatophilosis? 15. Whalls In maJon y cases, 

O C e and relapse 0 Progress from moderate to severe and death 0 
Spontaneous recovery ur 

16. Effect of modem treatment on dennatophilosis? 

81 



Effective 0 

17. Cost of the treatment 

Expensive 0 

Moderate 0 Not effective 0 

Moderate 0 Cheap 0 

I do not know 

I do not know 

18. Do you know herbal medicine against dennatophilosis Yes '0 

l f yes thetype-=~ ______________________________________ ___ 

18. 1 fts effect Effective 0 Moderate 0 NOI effective o 
19. Feeding practice Communal feeding 0 Enclosing graz.ing 0 Indoor fceding 

20. Current feed condition: Excess 0 Adequate 0 Below average ritical 
shortage 0 

21 . In which month of the year do you have shortage of feed? _____________________ _ 

22. Do you expect that there is association between dernlatophi losis and feed shortage? 

Yes 0 No o 
23. Do you expect that there IS association between dernlatophi losis and other concurrent 

in fec tions? Yes o No o 
24. I f yes with which disease? Demodex 0 Intern al parasiti sm 0 Trypanosomiasis 0 

Others' _____________________________________________ _ 

25. Housing condition: 

25.1 Roofed 0 

25.2 Fenced 

Not roofed 0 

Yes 0 No o 
25.3 Adult and calves spend together Yes 0 

25.4 Contact to each other Yes 0 

25.5 Floor condition Soil 0 Concrete 0 

No 

No 

o 
o 

26. Is there any thi ng that brings traumatic wound to the animals? Yes 0 No 

26.1 If yes the type Ox pecker birds 0 Concrete floor 0 Thorny and sharp objects 0 

27. Is there any biting fl ies in the area? Yes 0 No o 
27.1 If yes the local name' ____________________ _ 

27.2 Months seen in abundance _____ 27.3 Reason - ------

there is relationship between hi gh number of the biting fli es and 
28. Do you believe thai 

No 0 I do not know 0 
incidence of dermatophilosis? Yes 0 

29 . h· t fdennatophilosis outbreak in Ihe village! labial farnl ? . PrevIOus .IS Dry 0 

Yes 0 No 
o I do not know 0 Yearl lllonlh, ________ _ 

. I t e of the available vegetation cover? 30. Dommant nanlre yp 

Woodland D G I d D Mixed 0 
rass an 
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Form No. I 

inSpeflion of individual animal for clinical dermalOphilosis 

Wereda ______ _ _ Tabia! Village, _____ _ 

AN Season Agro House Skin Brced Purp AGE Result Severity Ticks 

lD .ceo. hold color 0.0 

< I year 1-3 year >3 year 

M F M F M F + . L M 5 A.vnre. RhL Bo. 

(+) (++) (+++) spp spp srI' 

' M\RK: R E. , i ht M-r-.·lodcrate L-L g . .5 -Sc\'crc DO-Draft o.~ cn :-'·IC-Mitklll g cow RS-Rc laeement p , k A.\'a ",< . . v !'e.srp. Ambylomma anegatum 

species. RhLspp.Rhipieephalus species, Bo. Spp.-Boophilus species, D-dry, W-Wet. HA-High altitude, MA-Medium alti tude, LA-Low a! llIude 



0> .. 

For dcmmtophilosis positive animals 

Relationship bin OIlier in fections 

tick VI Siteof 

Stage of Site of infection infection No y~ 

Cod, When infection Ten. 

No sl~r!~d D , V 0 0 y" No Diagnosis. Specimens co l1ccHxl 

ACU1~ Chronic , T '" Other 

R.:M~\RK: .... 1Im Il:Imd < Imonlh ( I). 2.l l monIhs-o(2). >1)·u'"""1J). $fI«lnten eollected , Scab$. T TICks. S8 Sian boopiy. 0- Otbns 

SIte of mf«bOII; 0- N«t ( I ). Wnhe, (2). Il ump(J). O:oct (4 ). RWIlJI{S). Tall head(6) I Ilad(7). Sbou1dn(8). Fbnt(9). Th~IO) 

\' l)cv,lap( ll ). OnsteI(12). 1..-,.,. fOfckp(IJ). Belly (1 4). Uddtr(15). Ventno] sml~IQ( 1 7) G~ Gmcnhzcd(18) ()o< "0II!.h.. ochn"I ClC(t9) 



'" '" 

'!nUJjc!a mll2acl stu 

Serial Animal 

No. 'YP' Sell 

Nor. AfT. 

Rt:MARK : Nor. - Normal. AIT.- AlTecled 

dI , ~TlCC I , ," Qr nQ!lI]U an 
d " '" " '" ! (All 31llllla s jl!l!:<~li ar~ III B' ) Eill:m....J. ,rr 0= 

Slaughter Working hours 

Carcasses Hides Milk Uday Days/year 

Nor. AfT. Nor. A£[ Nor. AfT. Nor. AfT. 



0> 

'" 

Households No. of 

sell 

manem I I m~aet stu 

No. of 

No. of death 

slaughter 

d 1M , r orta 11~, se '" s aug leT 11 d I h 

AG E 

< I year 

M F 

F om, 4 

AND SEX 

I - 3 years > 3 year Remark 

M F M F 



SUGAr., 

Administrati"e Ma of Ethio ia 

r • ~ 

• 

TlCAA Y 

ANUI A R A 

K r .~ '( l\, 

IJJ' !I UU I I 

SOM AL I . .. 

-----.-. ---- -. __ ... _.- -4----
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