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A BSTRACT 

\ cross-sectional bacte riological study of goal milk wi th special reference [0 mastitis nas 

carried QuI from September 2004 \0 t'l.l arch 2005 in Adami-Tulu Jidda Kombokha district A 

lotal of 680 milk samples were collected from 30 flocks having 3-iO lacta ting g03Is.Thl' 
, 

prevalence of mastitis was 69.4% at goat leve l and 55% at ha\\'e Inel. The pre\'a lence of 

clinical mastitis at animalle\'el and halve le\'el was 2A% and 1.1°'0 rcspecti\'ely. \\hereas thl' 

prt:\alence of subclinical mastitis at animal level and hah'e It::\ 'el \\as 67 .. 1°'0 and 53%) 

re~pec{iH·ly. Of all the flocks examined 30(100%) at least olle animal \\as found infected 

with a mastitis pathogen. The flock prevalence ranged frolll 17.5% 10100% of 31l1 !1lals and 

from 11.8 °'0 to 95% of the halves. 

I \\0 hundred se\em~ eight (-W.9°.'0) milk samples \\ 'ere Ci\rI pos lti\L' Considering (ullurc a ... 

,1 gold <,;{andard thl' sensitiyit) . speci ficity and agreement \\I.·r<.: 66-')°'0. 909°'1 and n 56 

rt.·..,rl.·(tl\I?I~ Ihis mdioues that C~lT can be used for detcLiwn 01 suhcllllll·al ma-.tHI" 111 

\ tllial 1'1/- .JO:i isolates \\ere identified from 37-l hal\-es of ~36 gnah and Ihl.~~ \\I.·rc dl\crsillcd 

111 srl.·cle-. !he maJor organisms Isolated were Sfaphy!ococ('11\ spr, rqm::sl'llling 1~~.:iu'ol III 

the tettal Isolates. Stuphylncoccw (lureu" was the dominant bacteria represeming 1 ~ go,o 01 Ihl..· 

total isniates and 57_I % of the Slaph.llocoCCIIS species. Swph) {OCOCClIS epideI"lJlld(, accounted 

j()r q 6°0 of the IOta I Isolates and ·r~ .9°0 of the Staphylococcus ... pp_ Rodl/lls spp_ \\ere the 

secI..1nd Ireque ntl~ isolated bacterial spp accounting for 104°0 Ill"' the total Isolal\."<; Othel 

bi.l dl?nit I<;olaled \\l're I:. coli (- .91%). P aellrogil1osa ( - ,QO 0). 1\ pnellmonirll f."' 70 ° J. 
1t"1I11'fCI"IIC!l'/" spp. (-l9%). .\ /iCroCOCCIiS spp (-L7% ). C hm'/., (-10 0 ). ( IIfceralll .1 0 d_ H 

l-l'I"t'll\ (i ,,0/0 ). Slrcl't()CUCClI\ ~pp. (3.5%). rl pyogel1cs and F (ll'rO~l'IJ('\ each , ..... ::!",,). 

1"l'lIdOfllhtrculosis n%). 5; nWI",\·cel1l'S (2. "'"' %). P mirabh, II ~uol. R e'llii !'1 .2')0). {. 

rrelll1till. f din'l"sw ,·!ctll1ohucillus t'lfll/h and P /wmo(\lIco (cach 0_90;0). r ulh'/"'/Jcolir/((/ 

and ('(lIIt/ida alhiuJ/ls (each U.5 % J. Enterococ('lo lecLIII_\. E agg!olll/'/"Ol/\) 

P\w.!(Jfuht'l"cu!OSlS. P ml.garn and P mu!tocida (each 0.3'>'0) 

XI 



Drug susceptibility test was conducted 011 frequen tly isolated bacteria and major pathogcll1c 

spt"cies against de\'en antimicrobials (Oxoid. Hamshire. England). AJ1.r:..; awew spp. (100%
). , 

17 (43.6% ) S epidermidfs. l-l ( 100%) SrreprococcIIs spp .. 13 (100°'0).-1 J))-ogenes. 10 (71.-l °,0) 

B cereus. 11 (34.4%) E coli. 10 ( .. +3.5%) K. pnel.lmoniae 8 (61.5%) were tesled against 

polym~'Xin B. methicillin. cefo;.;itin. naidi;.;ic acid. erythromycin. cloxacillin. sulfonamide. 

chloramphenicol. gentamycin. penicillin G. streptomyclI1 and o;';~letracycline . Penicillin G 

\\'as tested onl~ for S'raphylococclIs spp. 

\\ 'hen considering the o\'er all antimicrobial resistance pattern. 75. 7 ~o of the tested isolates 

\\'t"re susceptible 10 the antimicrobials. T he most effective drugs \\-ere gCll\am)cin. polyn1l:',1!1 

B, sulfonamide and erythromycin. Nalidixic acid. cloxacillin. ll1t"thicillin and streptomycll1 

\\ere less dTecll\c against the tested pathogens. 

The Illost r(,5i ~iant hacteria \\ ert' K pneumonia" and E aerogel/us Ilo\\\::\ er. they were I ()( 1I 

~lIsceptihl(' ILl p01~ Ill~xin B. Il'-llidi,ic acid and genl<1l1lycin. Escherichia ('(lii \\('re rt''-)istam III 

mCllllclllin. ('r~1hTtlmycin and ccfoxitin similar to A: rmew/IOiliol and F uerflgl..'IH The nw\{ 

dr~ctl\(" drug a~,IIIlSI E ("/Iii \\ere polymy-...:in B. nalidixll.: aCid and g~ntam~clll 

CO/:\'lIeba{'(L'I"illlll species andlrc£lJwhm.:re,. pyugenes \\ere g("ncrJl1~ "u..,co.:ptlhlc to all drugs 

e...:cepl nalidi\ic neHl Srap!1I1ncoccus aurew \\as resistant to penicdlll1 dnd nahJi\1l: acid\]] 

isolate:. of .<"" 1II11't'IIS \\ere SUSCcfHibie to sulfonamide and gentam~cll1 ·\hollt SJ.7°o of thl' S 

lIurt!l/\ :.pp. \\('rl." susceptible 10 mcthicillin \\hcreas 17.3°'0 were r("si~t<llH 

Host risk faC{(lrS slIch as udder characteristics (pendulous or 11011 penduloll<;;) and par)l) has g\1\ 

relation (p<O.U5J \qth preqllL'lIce of mastitis. High producing goats \\llh pl'nuulolls udder and 

l11ultlpariolls goats \\ere mort" slisceptible to intrammary infection 

K('~ "onl, 1 Jl'lJ.tlllg goat::;. ma'-)Iltis. pre\3lL"nce. C~l L drug suscl'j1tlhdll\ t('~t. hllst nsk 

facwr. -\dilllli-l ulll District. OrollllJ.. '·thiopia_ 



I . INTRODUCTION 

The g03 t (Capr .. 1 hircm) IS thought to ha\'e been Ihe firs t ammal domesticated for 

economic purpo~es and the first antmal milked by ma n ( Peacock. 1996). Livestock 

est llnatcs of F AO (2002) states that a world goat population is 740,431.000 of \\ hich the 

contmen t Africa ;KCOll nts for 222.275.000 represcPtlTlg 30.2 percent Eth iopia posses..,mg 

17.000.000 goat" ~tands second In A frica and fourth In the world (F AO. 2002), 

Goats are exploueJ for d1\ er<;e purposes including meat production. milk ilnd chee~e 

producllon, cashmere and mohai r producllon. <;kin for clothes and leather making, c3"h 

IIIcome and sccunt~ (De\ endra and Bums. 19R3). 

The use of gOilt milk for human consumption ]s as old as the domestication of :1mmal" (If 

economic valliI.' f\\'orkneh and Peacock, 1991), In temperate countnes \\hen: go.:lIs are 

used pnlll.mly ur l·\.:ht';1\ely tor milk producllon. claims have been made that gl)<l1 1lI1;" 

h3s IInport<lnl ;Id\ ,lIla!!C CI\ er CO\\ nulk for human consumption and thcre I" :,!re.lt Intcre~1 

10 Improve tht." nulk ~lelJ ot goats to sall:'!"y \l1llk requirement:- and III I~l\"'" the Jl\tnf:" 

stJm.larJ ... of II1h~bjT"nts (\lackenzle. 1%0. De\ ~ndcra and Bum .... 19~~ I 

In f:lhlopla !,!O,lh lepre~enl 5.3':-:0 of the 10lal troplcnl b\'c~tock unn nl the c, .:nlry anJ 

contribute .111 e"ulll:ltcJ 139' 0 of meal ::lIld 10.5~o of Ihe milk productIOn" \\ J. 1994 I 

Goab are u ... ed <I" -.ource 01 food. such a ... me:!!. nlllk and blood, gt:ncr;lII: l'a~h Income. 

accumulatc c.lpl1al Jnd fulfil! cultural obligallom. III pastoral. agro-pa<;lor,ll and ",::nl.:llltural 

production Sy ... tt.:llh 1 \\ ort.;neh and Peacock. 1991). 

The relaln e ]l1lpllrlann;'! of the goats has Increa"'cJ bel.:allse of dcdllllll,!! 1,lIld hold!ll!!s anJ 

shnnkage 01 :;!rallTl~ land rhe small boJ~ "'17e, broad ft!cdlllg hilblh. adJpL,tlon 10 un 

1.:1 \arable l'l1\ Jr' 11\ 11l'1l\;!\ .;:ondl1lons anJ then ... ht)rt reproductl\,e cy\:k 1'"1\ lJ ... I~'r ~041;' 

I.:omparatl\l' hh r'. f!e o\er can Ie and ... heep \1 ,ullthe circumstance ... (l[ Ill .. n, ('ler mp,col 

crop 11\ e ... lI)l.:k 1.'11 mmTn..;'n\ These annbute:- 1ll.lke II easIer to adJust !.!0.!t t1 '~'k ';17e 1) 

ill;ltch the ,1\..tII41hk rnource ... fdcihwte the IIlte~rdtlOn ofh\'c ... tock rrodlKlton 'nil) \111<:.1 

sl'ale prOdUCtllHl "'\''item (10\\ cap]tal 10\\ rhk) and enabk 1h:\lbk rro,hu.:twn 

(Peter .... 1991.I)n Jt.:l;l. 19Q~ 



In Etluopm. all the knowll mdlgenous goat types are mil ked . M ilk is w idely utlhzed. 

Somalis and Boran pastoralists. Tlgray . lI araraghe hig hlands. Arsi and Bale, South Dillo 

and Sidamo (agropastoral). Afar, Sunna use goa l m ilk ( Fam l-Afnca and ILRI. 1996). A 

study conducted by \\ 'o rkneh and Peacock ( 1991) mdica ted that 78 5% o f the goal keepers 

III Soulh of the counll)' nlilk their goalS Goat milk IS wIdely consumed In the study area 

(Adami-Tulu-Jiddo Kombolcha districl). 

Ihe Integratio n and full ut ilizatIOn o t "mall rumlll nnt particularly goats IS co ns tralllcd by 

\ anOllS produ ction factors 01 \\ hieh high pre\ alence of di sease. poor genetic potcllu a1. 10 \\ 

plane o f nll tntion , poor management and extensive produc tion systems are the mas!. Of 

these factors diseases arc rampant wnh a s ignificant Impact on perfOnllanCe of goab 

(Ka<;snhun. 1985 . Adcm<;oun . 1994). 

Desplle many years o f resean:h. maSlH1" remains the most economically damag ll1g di sea,e 

for da lr} II1du"i ll)' wo rld\\ ide Irre"pecll \ e of specie, of an llna l (O wen" CI al 199- ) h I" a 

dl~ea,c thaI can cause dC\iI~ lallllg elte.::ts 10 a fa mle r becau"i~ of "enous !."cononm: lo~ .. e" 

, \ meh ,md Tarri. :!OOO). In J.dJIIIon. ihere 1" a I.b.n!ler tha i the haCle T1 al contaminnl1on l'l 

mtl\.. trom a ffectcd gO:lts m,l~ render t1 unsUJl3hle for huma n c.:oll"Ump1l0n by C;nh1ll!! h'od 

pm,"o11111g o r III ra re ca,t>" pn~\ Ide a !'P.tchJIll"m of "pre;J.d 01 dl"e;J."~ to hllman~ 

Pep IOU:<. silidies coni..!uc.:lcd In dll k renl cOllntm:, mdl(;.lte Ihl! J i<;lnbulion ani..! ec.:on0I1lh.: 

IInpOl1<1 nc.:c of the d isease Cont rerJ~ d af. ( 199") trom Spa lll . \I os h! e/ :d, ( 199:-;') from 

rall/'IIl Ja . Ame h and Tam (~()OO) from '\ lgC Tl J. '\de!,!\\a I.'f (/f (~(JUtJ) !rom K enFI Jnd 

" OZJ-:C lll\"1 t!( af. (1001) t Will Croatia reported ... h fferc ilt prc\alence ra tt:!-> o f 1lla~t11I" III 

In rlillopta there I:; no puhh .. hcd 1I1tormatlon on nl<lqlll~ o f d;my gO;'}I" except dllllell 

ca,e" of mastitiS III goats reported b~ Blrhanu (10n~1 lhcr~fore. Ihe objectl\c" of thl" 

""lldy \\erc 



2 To find out bacterial causes of goat mastitis. 

~ 10 detennlllc the dlagnosllc \-alue of eMT for the detecllon of ~ubclltl1cal ma<'U\I' III 

goats, 

4 To asse5S :mtmicrobial sll<;ceptlbilit)' pal1em of the frequentl~ ]~olated pathogen, to.the 

commolll~ u<;ed antimic robials and 

.:; To detenlllne the relationship of host risk factors such as udder characlensllcs and panly 

number to the prc\'alence of IIltramammary mfeclion 

, , 



1 LITERAT URE "EVI E\\ 

2. 1. GellCf"JI 

l\lJ~UlI" I, an 1Il11ammati on of the parenchyma of the mammar;. !;!Iand regardless of the 

caU'ie It IS charat.:lerized by physical. chemical and usuall~ b.lclenolo~lc31 changes III the 

nlllk anJ b~ pathological changes in the glandula r ti ssue. It I" one uflhe rno'" complex and 

c('l"11~ dl,l!asCS of the da lr)' mdustry (Radosll lS ef al.. 1994) 

:--1,1>;tltl" 1113) be classi fied as climcal or subcl inical depCnOII1!! on the degree of 

IIltlammat\on (Rowe. 1999; Qumn et af. 1999 ). 

Thl.: mle..:llOl1 III the nl31llm3J;- gland IS detectable only by i'lar.::h:n:tl ~ I!ture Of b~ 1('-.( ((l 

dem 11\ .. tT3tC a high leukocyll' r.::aunt III the milk Thl'" fonn "It Ihl' d\,~·.",e 1'- IInponani 

r.e~au, .. 'I I" "w.!U 11Ille" I1i Ife prevalent than the chmc,]1 lorn 11 I" t !\)Il!! JUr<llIon. II 

n:du.:e .. 111: .. pn)(juo.:tlOn. II J.d\ef"ely affecb Imlk qualuy .. md II ... 011 .. 111 .!~ .. a rC"~J"\01r \.11 

1m n '";:JIlI'-m" thaI C.1Il lead (0 mfectlon of other ;\llImab \\ IIhm the Ik'c 

CiltllLJ.l ma .. UII" can be focal IIlflammalJon haVing very Imld l 1IlIL,i.1 "1~:Pl" or e\ten"I\C 

and ...,t'\~re re"ultll1g 111 marked wellmg amI complete dl"ruPIlOlll>! milk .. ce reuon ClinICal 

l11a,-lIlI.; >:,J.n be peracute, aClite o r chronic_ 

/' 1-1_'/1: m,HI/IJ,~ Swelling. heal. pam and abnon1J.ll "t"crCtl'l In Th..: "i1Ullmary gland I ... 

liJlIl,\\~'J b\ "'gn ... of "y"temK dlsturbance_ The chmcal pI ... " llle 1-.. l"U,lh dommated h\ 

dl'rre ..... ~ 'n f!.!'\cr. dt'h~dratlUn. ;mnre\.Ja 3nd a swollen. dl' ... ItIr .... d 01 :I .""/,l(llllfnCk 

1l Il~ 11{, w'f!illl "rp-- cohf{\!Jb ,lIld PSt'II<iOlllt')Il<J.\ <h'lr( r'.. 1unonh culu:rcJ 

Irt1TT1 thl ..: Ch ....... 

'h I : ,-"II,mgt: ... 111 the mamma~ gland are slnlilar to tho .. !.!' "'I, "I!.!'la .. :It' ma~IItI'" but the 



Chronic: There are no systemIC sIgns and \'ery fc\\ ex(ernal signs of changes in the udder, 

but abnom1al secrellon In the gland occurs Intenlllttenlly 

In clinical ma~II1IS of £oats \\lth marked changes 10 the udder. S allrell_~ I~ !.liH the mo~t 

commonly i<;olated orgam~m (SO%) of the case' Some :specIes of C:-':S such 3' ,,; 

epid.:rmidi,1 collfonns, Pseudomunas spp_. ArCOllobacteriwn proR':lle~ and Pc.Htewo; fa 

spp are also seldom Isolated (\Ienzies and Ramanoon, 2001) 

2,2. Sig niri c:lll cr of Ill:l qi lis 

The Impact of maslltls can be categorized as economIc loss and zoonotic potentIaL 

Economic loss call~ed b~ mastitis includes reductIon In mill-. production. kid monalny, 

culling of goals. \'alue 01 mIlk that has 10 be \\llhheld from sale. reduction In qualny pI 

mIlk and cost of treatment (RadoSlils el af.. I Q94) Bacterial contaminat,on of mIlk Irom 

afle..:ted goat.;; mJY renJ;;r IIn<;ullable for human c,>n<.;umpuCln by causing food rOI"~m"~, 

or Interference \\ 1111 0:31'1 1J.L'tunng proce ... s. or III r.:m: cn<;e<;, pro\ldc<; mech,lOl<;m lj 'pr~'lJ 

of d,~e;:l';,e In hum.m, l "nOlle dl~ease~ rOlenlial1y tran<.mHled oy r3\\- gnal milk me • k~. 

bnl(cllo<;I<;, (;1''''011' 

SlJphylococl'al Iv ld r 

2.3. C lio l og~ 

"1phadenms, leptO"OIW';I", 11~lerio"i ... mehOlJo"I~. Q';c\e 

~"!IIn',!, lo\.op:asmo,ls . .lIld luberculoslS (Smllh ,1IId Sh .... m' :l 

Although \'anallon C\I .. t~ 'n the r:pe and IsolalllHl rate ofma<,tltl<; palhogens from (OUnlI"} 

10 COUOII). the 1110.;1 cO:l,monl~ mcrimmated .tnd rep(1rted cause ... of mfectiou ... !IKI ... lI(l' m 

goat..; mclude SIU,""" h ~ll,1 epid.:rmidi.~, SI';l/n '0(." cur /.Jlm .. 'lIS, SILlf1/n 1()( Jf..~ W la. 

Slrt'{'tt,J(;OCCII_' a..;.J{,/( I Streptococcl.\ d\ l:! .. !<.llt;uc! Slrc?ptrJ,:U __ 'II.f (1\ (J,I!~ 

)lrcprouJC .. III WI~" II E~:iI<:?riclll.:J COlt i '1;'1 n"l't's l'>YJgc!I!<!( r c! n H 

• 1l'rtl,f:lnO\il 

_1,\!d!acII.l.;;; 

lei • 

I 11 J 

arge coccny , I, 

Ilrc ';11 lor /; " 
P'l'/I,/rlfllnerdliol! \ CO_li?ldwll, \'I)car II I'f, r J, '-I,ltL'r .. 1 m 11 "Y>'t'n~ 11 i 

B,,(,·tf/l~ ce. 'W ISIl111h ..:.nd Shennan, 199.1. R.!Ju'lII' 'f a/. IlJ9.l, Qumn t'/ • , 1Qc) 



Ameh and Tarri. 2000, Ndegwa et al .. 2000; K073ClIlsk et al .• 2002; Dewam et af.. 2002. 

t-.tc Dougall et al .. 2002). 

Coagulase negative staphylococc i are the most frequent isolates from the capn ne 

mammary g land. Ndegwa d af. (200 I) isola ted bacterial organisms on 630 chnicall) 

nomml samples. BaclCria were Isolated III 28.7% of the milk samples (181/630). The mOM 

prevalent bacterial o rgamsms I'ere Staphylococclls "pp. (60.3°;0). followed by .\/icroc(x·Cln 

"pp (17.7%), Acillt'wbact;:r .. pp. (SOo), ActinOlm·~'e.'i spp. (5%) and Streptococclls spp 

(I 1 %). The Srapliyloc()ccl(\' 'pp. were mainly coagula"e negative (643%). In anothcr 

study conduct cd by McDougal! el al. (2002) to detenlll ne the prevalence of bacterial 

Isolation in 11 0 goats at panurition. r.3%, wc re found to be mfected and coagula'ic 

negative staphylOCOCCI were the most common Isolates. 

For the ease of control. ma .. till" causing pathogen, are categorized as contaglou:, pathogen ... 

,lnd el1\' ironmetHal patllllgen ... I Radosllh d al.. 1994, Ro\\ c, 1999). 

~ 3 I Contaglou<; pathogen'-

Contagiolls pathogcn" arc th ',.co pathogen" c<lpahk Llt hemg tran<;tnHted Junn!,! nulkmg 

procedures C o3gulasI.' negatl\ e StarIn /OCO(.", '/1.\. . .... (a/'/n lococc/lS altrt'II.~. SWt'PMC(h. LI \ 

IIga/acliae and .\/H·(Jrla!iIll.1 "pecies are the Ct'nta~!Oll' pathogen .. of grl!<1tl.'r con"equt'nce 

(Smith and Shennan. 1994 Ihml!. 1999) 

S't1pll\loc{xCI/.~ allrell.' I ... ohcll [ran~mmed from Joe !\l dnc dunng !mlkmg procedure" and 

results in elevated SC( dco;re;'hed Illlik productIOn, palpable changes 1Il mammilry ~lanJ 

te\tmc from mtld to ~an~n.:n, \:" CRadosttt .. el 11. Itlll..! Gangrenous m3'-f1ll .. IS cnu...,ed b: 

the alpha tOXIIl th.lI dama~e \ e'-<.e I". re<iU ltlng III 1 ... ( haelllll' 1.:oagl1latJ\·c necrosIs of adjacent 

11 ..... ue Both dlfOIlh.: Jild ~lIh~'h!llcal mJ."\ltl~ 11'~IJ t\l L'LIJU.d replacl.'!llc!l1 ot "ecn:!On tl ..... Ul· 

1\ IIh tinrous II'''uC and a <.ub"e(jllent 10;;., llf mlik pHlJUl'tH11l by the alfl!cted hah l!S 

Slrepl0CCk.'C1IS lI.e,II,I("II.1c re,,!J~'s in the mtH .. and 'n the .. urlace of milk channel .. nut JUI.' .. 

not lIl\"ade the ItS~UI! '1 hert' 1" r..ipid mu\Ilplic;.mon (If f..lctenum \\ nh a great Ol1tpounng 01 

neulrnphlis \1110 the dll":1'- II :Ih .1 damage Into thl.' dllLiU)1 anJ acmar cplthellUm Fitlf{hl~ nr 

" 



lIucrah'colar ti ssue occu rs, which also leads to loss o f secretory function (Quinn el ai . 

1999) 

Sever:!! "peclcs of .\.frclopimma are Important causes of llla,lIttS, polYJrthntls, pneumOIllJ 

and conJunCll\lllS A/rcopimma mycoides subspp. 1/11 , oidL'\ (large colon) type), 

.\/n· 'I'famw plIIer!ficeIH .. Uycoplasma agalactia!? and ,\f\~'()rlasm,; -:apricolmn ali,ha\'e 

been Js~ociated \\ nh herd outbreaks of mastitis and other dl"cascs III goats. t-.lany kids are 

mfecled at birth by mgestmg colostroum and milk from 1I1fcctcd d0t:" \l ycopla"mas are 

also <;pn:ad from doe to doe during milking (Rowe, 1999). 

Egwu.:/ (11 (2001) 1I1\"cstigalcd the staws of Illlramrnal) mycopla..,lllo..,ls III capnne udder 

III :"l:,!cria Out of a 100a\ of 57 and 24 milk samples collected from udde rs of goal afft!cled 

by ma<;(ltis and from apparently nonnal goat udder respecll\ely ,\/1 'oplmma (li!ali1C:fiae 

Jnd \["cop/wllla r:aprico/llm occurred at sigmficant higher ratc !II udders affec ted b) 

ma,IJit<; than nllrLllal healthy udders .\1\ cop/asma bol'ls and \1\ .1.\"111<1 mn lidc", ,,>ub 

"pr ~Ol'[l" (Iarg.e: colony type) occurred at a low pre,·ale,,~<.: 

"Ii 

en\lr,lIlmerual (lr~dtllSmS arc occasional g.oat ma~I!!!s p:lIll{l~~n' \lal!11enal1et" of dean dr: 

heJdmg areas, pre-lllIlklng leal dlPpmg and Ilulkmg clean dr;. leal ot d,)t"s an: t"kmt"tlh ot 

cll\lr'lnmemal control (RaJoSllh t:I al.. 1994, Rowe. 19991. 

P\t.'II/IlIIIUI1u.\ tlt.'lIrgillo.\(J I» an Important pathogen of Ink ... h:J herd .. PI"t.'udum,m,l\ sPP 

IItlen (lTlgmales trom a contammalcd water source, 10 the Il' .. 109 pfll~~"S and may pre..;(.'nt 

a" a ~t"\ t"re and persistent herd lnleClion. being tran<;mltted h· t
" ct"11 J, ~." onct" Ihe mtCdJ()n 

h t"-.!. r.lhhed 10 the herd RI<.·dlu5 l·t'''<'II.~ and other B.l, "PP I \C been a..,-.ot,.l;th:J 

\\lIh mild tn gang.renolls II1I1,Hnl11<1t00 mleellan I, the d(lt" q,,, /, ~rr m:n anse !rolll 

" .. 111 u \.III."f ,ource~ (Rowe. 19l}i.)). 



2A. Epidemio logy 

~.l i Ho"t-agelH-em Irollmen tal factors 

infeCllon of the mammary gland IS almost always Via the teat c:lnal excepl In the ca"c of 

lube rcuiosl" whe re Ihe method of spread may be hematogenou" InteractIon of the 

ba..:lenJ- ho"t and cm Iron mental factors lead to ma .. titls (Radostlb el a'-. 199J). 

f/I'H ,.i.lii. -',lefors: Thc host n"k factors mclude breed. physiological stale o f the mammary 

!!land. "tage and number of lac tatIon, teat shape, sphincter tone and IInmunologlcal factor .. 

""..:h "" the le\'el of IgA and IgG (Radostlls et ai., 199.1. Quinn el .1, • 1999). 

A 'Z<!nI 1I1dO,..C ThIs Includes the agent's ability to SU I"\ I\ e In the IInmedlate emlronmem of 

the ammal. ,lbllit) to cololllze the teat duct, abdilY to adhere to the mammary epithelium. 

ab!hl~ 10 re"l~t phagoC}"tow, and anllbactenal slIb"tance In the udJcr mcludmg rC"htan~'C 

t. :mIlOh)tlC" (QUlIlTl tf ,Ii., 19(9) 

F'11'11 11m 1/,1! lacrar.1 I-.n\ Ir,'nmentai factor" Include mllkmg rr;h.:llcc hOl.l~m~ "':,"1~·1l1, 

:J.I:n;:: .. md Jllanagement elements rebtcd tll mHntlOn. eJrl~ uc cd IOn mJ treatn~eni ·1 

.. 1'1lI":i:l.l ':,1'0:: ..... md relllO\ a 1 01 chromcall) Infected g.oa'" (Schalm 

Th~ dl~lrIbl\tion of capnne ma'itltl" is worldwide and dl lTerent r.: ... can:her'i from \ aT" u<; 

":ounlrle" r~poned dIfferent prevalence rate" and pathogen,:> at d1iTeTt'"1l1 I~'llatlon rale" 

<. lll\trera~ d .11 (191J) trom Spain conduc ted study on 369 mill-.. ~,t!lIpk" frum 1:-', gl1;:.h 

illlrall1mar;. IIlft:clion \\ a" prc"l'IH 1Il I~' 0 of gland ... and JO() 001 g H i hl..' 1 ... o1ated b,lClo-na 

!Ile' ude q.:!phylococci f 71 0/0 ). corynebacteria (1:!11 0). maycopLl~'1 1 ... pI" l. clllcroraCIl..'rI, 

\bhlL.l '..I, (ll)q6) from [nJIJ bJclenologiCall~ analyzed ..1': l '.' 1 rO~ltl\e nulk ~Jmp~;! ... 

~nJ 1"', .. It;:J S ,1IIr· 11.' (34 I' Fe.!. (1~.:?:l1o) P((c'lIf '.~in , ..; ,Rt1ciliu "'rr 



(9 1 %). StreptoCO<:CIIS spp and K pneumoniae (6.8%). Aspergilllls lliKel' (4.5%), ('tJndie/a 

albiCdns (13/)'0 ), 

Contrcra~ o!t 0/ (1997) from Spain conducted study on 131 goat., and l~olatcd 168 

pathogens In the frequenc) of ~:!.5% .\ ficrococcus, 95% Gram-negauve bactlli and 8% 

l()r.I-llenlll..'h'r'lIm spp. 

Topolko et vi (1997) le<,led 5605 goats and 1131 0 hal\'~s for sub c1mical ma~11I1S III 

Croatta bel\\een 199-1 and 1996. They found 1435(12.86%) hah e:. ma~tills pO"I11\e The 

frequency of l-;o13tlon were S tlur eliS (3_6%), Micrococcus spp (2.3%). Gram- nl.!gall\c 

(E culi Kelensielltl and P rlt'ul'Ogillo.w 1.6%). StreptococcIII' "PP (09%) and other , 
bactena (f h.'mo(Hica Bm·iflll.\ spp .. and Corynebaclltrium spp_ 1_6°'0), Stn:rtoC()CCllS 

ll.s:olaCl ial' \\(\ ... detected in only 0. 1 % of the tested milk samples 

\I o ... hl t'l 119%) c\ammeJ 206 hahes of 103 goats The prc\;llence 01 111:1,11("" at 

Bhujbal , II 1199Q ) from IndIa analyzed I 18 nulk ~amrle ... amon~ \\ hl..:h {)6 (:;:i 9' ) \\ ere 

Ameh and 1 an (2000) from 'I~t.'ria condtlc ted study on 300 goat~ I-tlly-ollr.! II-"D) gOilh 

had m3~utl'" 'Itaphdnl ·l".\ mm!IH. C~S. Ba,,:ilhn ... pp 

Dr.!\\tlm t:I ,I{ (20()2) from p,lkblan conducled study on 50 milk ';Ullple.., and J(, q~c ,) 

were Pll~HI\1' and Ihe "'pI.'Cle~ l1! badl.'rhl I"olatctl wcrl.'.~ l'lo,r " (IO.9<lJ,). If 'r f{ 

((is'o). f. 

S,,, /I f> 

KozaC1I1 .. kl '/ Ii (2001) form CroatIa analyzed 912 mIlk sampk" .Ind 1~, (2-' 1° ) \\t:!rc 

cultun.' rthltl\l' Irequency 'I (1ccurn:nce nmong 152 ~cl(,";I (:J o;\1..\l."rw \\ere 3Q-;' 



.\/i,:roC{JCCUS. 29S0,o Swphy/oCOCCIlS spp .. 8% STreptococcus Iype D. 2.4(% 8 UTt'If.\'. 0 4 1)0 

F mUfl(x:ida. and 0.4% Kt!/ebj~dla spp_ 

\IcOougall l.'1 II: (2002) Irom liSA conducted ~Iudy o n 110 goals and 30 (::! - ~, ,) milk 

~alllples were culture pOSline. Gomes el al (::!OO3) Irom Bra711 reported a prc\..!lcnce 01 

254'\10 on 41 study conducted on 8:! goats_ 

2.5. Diag nos i'l 

::! 5 I Phy:;ical C\JmlllUIlOn 

The nonnal mammary gland o f goals is b!laterally symmelrical and soft III le\lure The 

5upcramammary lymph node 10 goals IS nonnally barley palpable lugh 10 the rear udder 

Heal. pam and 'I\\clhng. finnness of the ud der half. Sllpramammary lymph node 

enlargcmcm. lTTcglllanl]e~ nflldder texture are IIldlcators o f c1mlcal nl3StH l:; \ Illk should 

be exanum:d Il)r tl3ke .... (1('1". other changes. in milk compo!>.lIlOn or color chan"e (Rowt: 

1999) Parttclll ~r CJre ha .. to he gl\cn In dmt(.ll e\ammatlon of goal milk bec'll'-t: \,1 It .. 

arran:nl nonllai1l~ \\hen there ;tre se\cre mna:mnalOry changes III the udder (R...:J"-.Uh ' 

,If_. 199·t ()U1l1l1 I. 1')'19) Other mdlcalums of chlllcal maslitlS III ~11 11-. mdud<..-

lamene~s on Ihe Ikded half 3" the goal attempt:- to aVOid eOIll.KI 01 (he hlllJ ih \\ Hi 

(he (endcr h.M 01 the udder. 3nd Illcrea .. ed kId ~ncmahl) {Smllh and "ihenn .. l.Il. I'N-

The c;-..n \ ... a ~llnrle. semI quanlilall\ e le"i for delenmnmg Ihe number til nucle,ned cell .. 

{both nemrophll, . .lIld epllhdiai cells) IIllhe mtlk. Equal quantille..; or nulk ;l1lll ~-ommerclai 

reagent. \\ ludl COnl,IIl1" -:: alk~ I ar: I "ulfonale and bromocre ... ol purple as a pH lew: 

mdtC3lor, arl' lIll\cJ In Ihe cup on a whlie paddle and sWl red Tr;lcl' rcact~lln e\l!"'Hs of <: 

.. lighT thlckenll1',! L'! Ihe ml~J.. Scores of I :: anJ -; are gl\·cn with IIlcn:.h!lH!!id lonnallOI-

(SmtthanJ'-'h'r n 19<)":' 

Fre~h unrdn!!I.·TJleJ milk (.1Il he le-.teJ t:"'I1.~ Ihe C \ll for up It) :: hour .. Reliable 

readmg" can he obl.llned Ir(lm rei"nger:ned tmlk lur up to 36 hour.. [I slllrl'd Illilk ]'. used. 

the milk lllU ... t h: tt>"rl.'ughl~ llllxed rrwr to le"lIn~ because .. om:!I]!.; eelb 1I.'nd Iv .. egreg<lk 
10 



with nu lk fal. The CMT reaction must bl! scored wi th lll 15 seconds of mix mg because 

weak reactions wi ll di sappear after that lime , The degree of reac tion between the deterge nt 

and the DNA of nuc le i is a measure of the number ... of soma ti c ce ll s In milk, The threshold 

for C\ 1T scores depe nds on the objective of the study [f it is used to mtn1l111Ze the rate of 

false negat l\'es. the test should be read a~ ncgau\e \ersus POSltL\!,! \\Ith trace <:cores 

regarded as reco rded as positive. If lhe CMT IS (Q be used In culltng decisio ns, a threshold 

\\ till a lowe r rate of false pOS!l IVCS may be de~lrable (Lar ... cn, 2000), 

Goa t milk has nalUrally a hIg her concentrauon of epIthelia l cells than CO\\ nulk It I~ 

generally believed Ihal scores of trace or I (up to I million cells pe r Illl of milk) are no 

rea~on for concern (G uss. 1992, Ro\\'e, 1999), Table I The nega ti\c. trace. I. 1 or 3 

calegone" of result arc le5<; se nsi li\e than quantllatl\e sec but are helpful to <;creen 

alllmab durt ng physical examtnatton. \\htle plallng mlH, samples for culture or at OIher 

time., \\ hen quantitative SCC is not a\·atlable. C'omparison of CMT resulb be!\\ cen milk 

from (hffcrcnt hahc~ IS use ful for detectlllg 1I1l"ct:Il'd haht's (Rowe. 1999) 

1 able I rhl,.' reiallon bctween C:-'IT ~corcr ... and 'it1m;1I1t: l·cll COtlnt 01 goat !luI!.. 

S~on: Scand 'umber of ~ampk .. :-";eutrophtl leukon I~ 1111 
t'\<ll1l1ned . 

... y ... tt'!l1 

RJng~ \ledlan 

0 "6 ('.-lSO.OOD bO.OOO 

Tract: 2 -l3 
(l-(:i--lO.OOO 

170.0(10 

3 ,9 ::"-lO.OOO-IA-lO.Onn 
660.000 

, 4 16 
~ .oxn,OOO-5 .850.0()() 

~A()O{).OO(J 

) 5 6 
<her 10.000.000 

~nLln.:1.! Smith and Shennan (\99-l) 

I I 



2.53. Somatic cell counts (SCC) 

rpllht:ha l ce lls, neutrophil s and macrophages are nOnllally present in 10\\ nu mbers in the 

sec retIo n of an um nfec ted mammary g land . In IIl fec ted goat mammary g lan d, somatI c ce ll 

~'oun t s greatly lIlcrease III a manne r si mll (l r to the soma tic ce lls in CO\\ mil k due to a 

dr(lma t]c l!lcrease In neu troph ils. I lowever. many additIOna l fac tors are aS~OClatcd \\'11 h 

IIlcreased sec III goa lS. consequent ly high <.,omallC all coun ts III the goa ts are less 

pn:dICI]\ e of lIuram~lllllnary infection than are sec In ..:ow mil k (Rowe. 1999) 

1 he relallon of ..;omatic cell cOllnt to capnnc mastltl" h Illnl ted , unl ess tc!\1 app ropnate [Q 

capnne milk. arc u!\ed, Th i$ is pa rt ly beca use goa l 11111k differs from CO\\ mIlk due 10 the 

pre"ence of eytopla..;mic pan icles and epithelial cell-. i-. lI lk secretIOn from the caprine 

mammary gland IS apocn ne secrellon in contrast 10 Ihe merocri ne secre llon of hO\ me milk 

Portions of the c)"topla..;m of the epithelial cells arc pInched ofT and appCJr 11\ the milk as 

IJ\' -\ free pann::lc:'. ~Lln!lar III size to leukocyte ,-\ btl presenl In \ariable numner In goal5 

,m: mlacl epuht:llal cells s loughed from aC1Il1 anJ Jurts (Smllh and Sherman 199J) 

\kthnd .. of "'C( dt:ll'rmll1<lt;('\1l usmg D'\A 1.lcteLljOll \uch ,h (O,,:-;O:l1;1t](' (.r direct 

nlKH'''l.-OPIC t:';111l1l1;t\]On tt:chIll4ue" arc appropriate l,'r Ldpnne sec ,R,mt:. 1999 In 

"1':1..: of the ,ldJllwnJ.1 faclOr .. with increased sec II! i1\~nreded doc:'. .... uf\ .. .'illan..:c II ,CC 

: .. sull all e'\.Irt.'1llely u..;eful mdlcJ. lor 01 mamm<1f! gl md heahh_ Herd .. on d!,lry herd 

lInpunement '1:-;"ot;iatllln testing programs receiH' llwnlhly repon of mdl \ dual JOl,' sec 
""udJcn II1crca ... ~ In Sl'e or chromc ele"'atl()n III Sl ( are lIldieator ... ol Illlr,1Il1clmmary 

l11!'cdlon and \,:,.In he u .. cd to Kknufy suspleiou ... d~!c ... h Illilk culture SlIll luly <I dICere.be 

\Il sec follo\\ mg IlHr,lmammary Iherap) IS ,I u .. et:lI adjunct 10 ellhul\.· folll1\\ mg III 

! ..... c:-;"mg rec:pon .... e 10 trea tment (Rowe. 1999) 

Inadcquacy 01 much 01 the literature IS In the r .... altll f'1 dell:nnlnmg mean sec lIe,dthy 

J;my goals tall hC' C'\pertt:d to produce IllTlk wIth 1,,(1 :1allC cell count under ~U{).O(JIJ Lell ... 

Pl'l !mlldner lhl' prt:";l.'ncc n l llMSt111S mfeetioll 111 d.!lry ~oat hen.b IS rdl,,'l"I~d III huH, 

l"n~, lIl]l}, sampk ... \\ith d C\rt of lor higher and ,,! 11d lll" cdll',ccC'dlll;,! 10' l'dl"'lIll of 

11l1:!... ,(iu..;s. 199::!)\mllll~ many cell countmg ll1~thu,b de\eJoped th .... (, 'll1lH~1l JIll'''' are 

elt:.:tfllllll" SC( tNIl),!. ~qU\pmcllls such as couller (Ollr'h;,r, '-('Issomat1( lllt:llwJ ;IllJ DlrC'd 

tnlCfO:'.(OP1C -;llll1:ltll" cdl count !Qumn cIa/.. 1999\ 
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Coulter COli/lie" Coullcr counter enumerates particles as mIlk fol1o\\" past electronic eye. 

Because cytopla<;mlc partIcles are similar in :SILl!. they 100 arc counted In gon t mille 

Certnln counter.; with channels that pemlit ca tegonzing cells by cell d,ameter may Ullpro\·e 

dlit~rentl3tmg mastitis from non-mastitis snlllpJes (Smith and Shenmn. 199-l1 

FrH\O/I/Utit' ('owuer It IS used for detennining somallC cell counts b) an automated 

ilu,,-'re.;ccnt technique thill uses a dye that specdicaily bind to till' O:"A of the cell nuclei 

Both ep ithelial celJ<. and leukocytes are counted. but COUIll ... m: not confounded b~ 

cYloria"'nlC partH~les (En ... kmc. 2001) . 

DO'c. t l1Iiao.\copic somatic cdl coum (D.\/SCC) The D}"ISCC tPimg a stam appropriate 

for f'-':u mIlk I:' the s tandard agamst which other cou nting method, have 10 be Judged In 

thl' (,}"C leukocytes can be counted direc!ly (Smith and Shennan. IQ94). A known volume 

tlf milk (O.Dlml) is spread over cm~ on a microscopIc slide. defatted and stanled hy a 

mcth\ 1 I;\lue·\w .. ed stam the microscope IS calibrated and trom (!n average nUrnh('r l,r 

1~'lli..:0': Ie ... rer field (countlllg 50 fields) the number o t Icuk{)(. It:.; ml 0 1 milk cln hi..' 

d; ... .:il'd I: (l)lllparau\d~ large numbers o f p~thogemc b;!dcrI. are prc .. cnt 111 till' nulk 

~;Il1ir;l·. Ihcs(' nlJy abo hc ... cen In the stained smear (QttUlIl ('/ :.II. 1<)'1). 

The L l'\I,)VUl - \\'cber modtlic;}tll1n of the :\eWIl1;\!l- Lan:\al ... 1.1!!l :s cOll1monl~ I'ed tll 

"'I.l;!~ "lnMltt' ..:dl for counun~ Thts .;;Iam I ... ina ppropriate II 'r .l!Od! rr ik becausr.:: 'Iatmn~ I ... 

slIml ~1 lor cytoplasm IC parucles :md cells. Currentl~ the ,t;lI n pret'erreJ for detr.::rntllllllg. 

..... Cl III !!n:H mil k IS the pyromn Y -methyl green .;,tam. often lel-:reed to ih ~reen ,1<1111 

\lrtlr 1 f!reen h '>peClfic fo r D:".\ and pyromll Y h <;peClfiL J,'r R\.-\ C hromosome ... then 

,I;!::. hlue-Ll\ ender While c~ toplasm pamcles and the C) wpbsn 'I epilhellal t:dh <.1.nn 

reu I eukllt:~tn and epuhellal cell-. In goat milk h,Ht: ,Il"'l) ~t!'l'n dIITert'ntl.l1Cli b) ~l 

IlwJ:ticd \\"lIght's st311llclhmquc (Snllth and Shennan. 199J). 1 L'ck(lcyte:s III milk "!Illrk ... 

til':' '-:~rd{t.: qUile rapIdly on slora~e so the cell cOllnt" sholllcl be C{llldllCted \\ IIIHIl ~ hr' 01 

.-\ltem~1I1\dy fonnalm coukl be aJdeLl "I II \; nulk ... ~tmpll·' , 

H<:'~ ,11!\ "-' 1 ()lIlnn d ,r/ I t}L}9 

1 • , 



, - . - :" - Other te';l~ correlated \\ llh mastitis 

Some le~'" . .lfe based on the Increase In sodium and chloride ions In ma"tHlc milk and 

con~equt"nlly an increa<;\! In electrical cOndUC11\ II) of the Imlk (Fnskme. 1001). The 

.;hl0flde content ')1 goal milk IS greater than In CO\\ milk. with means rangmg trom I:! I to 

~n..: mg ml bacterial mie':lIous In the udder alter the cell wall penneability and penmt an 

mcrea .. eJ ':0\\ 01 sodIum and chlonde mto the milk (Smllh and Shennan. 199J). '-acctyl­

B-D·glu.:,,~amlmda!'e IS a cell associated enzyme m the milk and hIgh Ie\ el of the enzyme 

mdICate hIgh cell count. :--"'AGase test IS easIly aUlOmated (Quinn el .11. 1999. Friskme. 

" " 1 t ~ :iJ.re 

l'cHlnt::.:. n 

.. :or:.!..'! .~ ';1:hl:ll" N • lr <,;,ur\'eiJlance tv dete.:! the pre"ence of nt' \ .r ~:rr:~'r~1I1~ ra1ho,,:en 

(1:1~.l1tn: ~ .Jh:o lbeJ 10 e\,lIuale trC:ilmcm eflicicnc~ .. nJ h) e~I,lhllsh "lI'~'erl hillt~ 

Serl<.l1l\:!' 01 \-!.lclenal culn.:.re mu!J be mcreased by tndudtng .. e..::·md md ~~r,j 

Tl:;: n q·\Jely a,,::ccJ'IIeJ (ntenon f,': the diag.n0';1'; llf tntr3m~mm.lry tnfe..::t '11 I" ;h.11 

.;; Inpi t, -.:n e:\('0 lther day 

\:,'- , .h_ ~: dena! ['!,llh(lo:ell' C~t;.,.: ~; m;::.,.IlII' grll\\ on " 
. :JCCp " j fiC,"H \ 

\1. _ . ~,.: gar plate 1-. "'lrea~,ed In ruailel I,) d<:teci E'I/c', < • anJ aTl' (Jlher 

" 1<.::,_. • ..: b.l<..:h:n: th:1i .Ire: .. b!c 10 ~rc'~' ... '11 lh<: meJt<lPl f d, lflh S r!l'dll 111. 1'" 'l!~h 



hydrolysis of aesculin A Sabourauds dextrose aga r plate can be inoculilled If a fungal 

pathogen IS su~pected 1 f large numbers of milk samples a re to be cultured on i.I herd basis. 

half-platlllg the samples on aescul in blood agar. alone. is sat is factor;. -I he inocula ted 

rlate~ are I!1cuoated aerobically at 37°C fo r 5 days to accommodate the .. 10\\ growlIlg [ungl 

and bacteria such a"Vocllnlia mreroides (QtIlnn I!I til.. 1999). 

~_5_5 1 ' lticnuficauon 

Subcultu re of the hactenal colony type(s) conSIdered most siglllficam ~hO\tld he made to 

"htain pure cultunng for usc IIlldentificauon lests (Carter. 1984). 

f'nmary iJ.?'I1r:~·<lIi()J1 oj bacll!na: Once a pure cultu re IS obt3!tled, the rc"u1h Irom a fc\\ 

comparati\ ely "Imrie tests can ofte n identify the bactenlUll to genus k\ d (Qumn 1.'( aJ. 

1 ag(n A Gram·"t;llned "mear trom the culture \\111 establish the Gram re.l.uioll (Gmm­

r\~"III\e or (lralll-negnll\e). anti the cellular morphology (coccus or rod I hI.' othl.'r tesh 

• 
IIldudc WO\\ til or ah"cnce ot gro\\ til on ~l ilcCon\.;cy i.lgar. cat<tia"c .tnJ (\\lda,,1.' Ie..,(\; 

n,c'ldJt~ Il',\" :lIld.111 \1XldJtmn·fl.'mlC1\l30(1) (O·! ) lC"IS 

IJ~nlljleJ hi a genenc Ic\el. lunher Ie",", ~:In he carried am 10 iJl.'nt~l ... lhl.' "pede.., 

"H.·~('ITld;u) hllh:hl.'m\~a ltest~ can be grouped In the follo\\lIlg ..:ategOit I{ .trtcr. 19\.1, 

QUInn <'I :11 Illl}9) Some commonly uscd hll'chcnll~al tests used for th ... ·,kntJ!lc.lIlOn (lj 

b,lClcl'la mcluJc ae~culln hydrol~sls, carbohydr.lte tc:nnentatlons. l-'trall' IItlllliltlOn 

J~c3rbmyk'he iI)'>lIlc and omllhln~), hydrogcn '>tilphide. mdole. meth) 1 r~d (\!Rl. mtrate 

reductiOn. pIHhrh:n3<,;c. urease and \'oge,,-Proskaucr (VPJ tests_ 

2.6 .. \ lit i III irrohia I 'II ,n'p ti h i1 it ~ t(,s t i Ill! 

I' 



Although there arc sc\ cral laboratory methods for measunng the IIlvttro susccplibihty o f 

bncteria to :lntllnlcrohml dnl gs. the aga r disc diffusion tec hmque IS uSl!d commonly uSlllg 

Kirby-Bauer disc dI ffusion method. (Qu inn el al .. 1999). 

A standard method ha~ been proposed by the :"i ational Committee for Chnical Laboratory 

Standards (;\CCLS. 1990) The disc diffusion method en t[lIls prepanng a ullI fonn lawn o f 

Ihe le~t bactenum on an agar plate and plaC ing r-a per discs. each Impregnmed with an 

antlmicrobml of kllo\\ n concentration on the agar surface before Incuba tion St ric t 

"tandardinuon of the test procedures IS important because many factors mfluence the zone 

of mhlblllon (Baroll t:l al . I 99-L Qui nn et at. . 1999). The size o f inoculum. the turbIdi ty o f 

the inoculum IS adjusted 10 a 0.5 McFarland opaci ty s tandard 10 h:J\"c den"e lawn of 

bacterial growlh \\!lh [he IIld i,idutl I colontes jusl touching eac h other. \ 111ellcr -l lmlon o r 

modJlicmion of tim medIUm IS usually chosen for routine susceptibllt ty IC<.; I For baclena 

that are unable 10 gro\~ on ~\<ll1eller-Hin1on agar such as Slreplrk ,-'CUI and :kriIlOIl1\·ce.\ 

I'.w:r!t:IIl'\, hlood agar \\ Ilh 5·10 percenl defibnnated sheep blood can be u,,('d 

rhl' .lhtlll:. 1'1 Ih..: ,lOIIIl1H.:rohIJI agent It) dlffl.l'ie through the <1!!:tf \anes .md Ihe 70nc-; 

lllchlMIJtlll I'm "omc Jrugs. :-;uch a:-; ~Ireptomyctn. IS al\\ilY~ Illlrer<.lH\ely ... mall The 

conlelllralllln ... !lIllie lnl1ll1lcrobw.1 agento.; III the dl"c~ have been cho"'l'1l 1\) .;!I\t' LOnl..' "'lIe..; 

thai (orrelale \\llh adl\(!\able ... enllll level \I1lhe patIent. IncubJlll'll (lnJllll,n..; h.J\e been 

slantlardiLed lor rOUllT1t' suscepllbllity tCSIS under aerobIC I1lCUbalH'!1 .\t ':' <.. 1M \h - \ ~ 

hUlIf-; and 24 hour..; lor staphylococcI The dIameter at zone of Inhihl1ltHl ~Ire lIlea,ured 10 

the neare ... 1 mm U ... tng;l rule or calipers. Th;: bacterium is reporll..'d ... u ... ..:epllble. llwdl!ratdy 

",u':icepllhlc. 1I11l'TlIledlate or re"lstan! 10 e;Jch OlntlllllCroblal agent U~t'd 111 the le .. t (QulIln d 

(11 .. 191.)9. <"artel. IIJ~J) 

2.':' . T l'tatlll{'nt. conlrol ;lIld IH'e\emio n 

Treatmelll and conlrol 01 lIla ... t;\! ... leehmque ... 10 be tlo.;ed III gO.H doe (olll he adapled irom 

tho~e u ... eJ fN ..:;tltle ... uppnrh.·d by <l: lar-oratory cullure and .1II1' h ll'l!l ... en ... ltJ\ It) 

c\amlllJtllln Bnth uddcr IIlIU";HlIl and S):'.tell~l( an\!blotic admllll ... lr ,twn '11 C:1"1..' ~I :lCll!e 

... c\ere !l1a"tIIJ'" \ ... recommended tGus .... IQQ~l 

I (, 



The obJeeu\'cs and procedures for mastitIS control and prc\ention arc (Radostits el al. 

1994): 

• ReducIng the duration of III fectlon: ll1\'olvcs the treaunelll of lactatlllg does. dry 

period treatment and culling of chronic clinical cases. 

• Reduclllg the ne\\ infection rate mcludcs mtlklng hyglenc c~pectall) 

dlsmfectlng. servlcmg and maimallllllg milking mach me!)'. and other rele\'ant 

management procedures and 

• Monttortng the Infection rate: test mastitis using simple test or somatic cell 

count" This IS done at the herd leveL at the doe and halves len:1 at regular 

IIlter\';lls 



3. MATER IALS AND METIIODS 

3.1. St udy Area 

AdamI· Tulu Jidda Kombolcha dlstrict is situated 1Il the mid-rift \'alle) east showa zone of 

ofOllllya regional state (Figure I). 167 kms sOUlb of Addis Ababa 11 has an alulllde of 1650 

meters abo\ e sea level \\ IIh a bimodal unc\cnly distributed rainfall paltem The a\ crage 

annual rainfall for the In<.;1 10 yea r~ was 760.9 mill and consisted of short fillll) season 

(February!O Apnl) and long falny season (July to September). Adaml-Tulu has a mlll1lnum 

mean temperature of 12.7'( \\llh a relative humidity of 760VcrtisoilS the pn:domll1il1lt 

soil type with s:md-slh-cl::J.~ In the proportion o f 33:48'18. respecuvc\y and ha<, a p I! ot 

7.9The predominam land around the area is suitable for Ii\estock production. goals bClIlg 

the mosl selected for brecdm~ purpose ne\l (0 callIe. Goat milk is widely con!'.ulllcd In Ihe 

area Accordmg to dl''>IrIl.:t " agncuhural office, there are about 189,~nO cattle. )\~.36~ 

goats, 11.330 !'.heep. l'.'~h donkey, 256 mule. 1442 hor<;es and RO,nO pOlllt~ In the 

(ilstrici 

Figure 1 0.lap "hO\\ Ill!.! Ih IUJy area 



3.2. 5 IUdy POpul:Hio n 

The ... tudy amma]<., were lactaung does in Adaml-Tulu dis trict In selected pea<;;ant 

a<;;"oc latlo ns and household~ At:cording to dis trict·" agncuhural office. there are 5.365 

goat" out o t \\ hlch I ~.426 are lactating_ The predominant goat breed, In the stud) area are 

Ap.;I -Bale breeds. \\ hich are managed under ex tensi\-e system T rad itional hOUSing. feeding 

and mllkmg procedures are generally practiced Famlers who o\\n more tha n fi\e goat ... 

keep them In barns \\ hlle those who own less ta n five goats keep them In theI r own hou~e'" 

The source o f feed IS lradlt lonal graZing and brOWSing t>. lost of the farmers milk the if 

g oat ~ III the Illonl! ng once a day \\ hile few of them tWice a day and they do not follo \\ pre 

mil king and post milkin g procedures 

3.3. Stud ~ desig n 

.\ cross -scClional s tud~ \\J, (('nducled from September 100..1 to \I arch 2005 by collecting 

l1ul k "amples from lacta t lO~ ~oats m Adaml-T ulu d istric t C harac ten s!lc' of udder 

Jnachment (attached or ren..::l lou.;)' pan ty. any ilhn0rma1!tlc" o f udder and milk \\,,~ 

te..::orded '1I1k sample l\i'!, llle..::ted a"epl1cally and tlan'pol1ed III an Iccbm. 10 Iht: 

lbl~r:ttOI"\ fo r m!cfl)bilJlOg: ... ~ ,1l,J.\y'-I'" C \ lT \\:1'> d'ndll(l.:d (In collected mIl\... ,-.lmp!.:-. 

.II1J the re'>ult re .... orded \11(, .hlf'loglCal cultunng \\,1'0 condm:ted Irrespe..:u\e 01 C \11 

r""ults fo r Iso lation and Idcll l;;icatlOll of bacteria \ ntnnicroblJI '>uscepl ib!l lly te .. t \\;~ .. 

conduc ted for freque ntly Isolated and major specIe" l ite numher 0 1 Isolate" from cach 

"'pecles to be te '>ted \\,01'" ha"..:J III thelT frequency ll t l,>ol;II1l'1l Fo r labor,ltof) technll .. lue" 

.lI\d data coll ection "t;md.ird p,,- ~<!Jure:, was f()UO\\ ed 1 QUllln ('/ If 19(9) 

:; :; I Preva le nce '>Iud> 

lIlt' prc\alence 0 1 m:hUll' \\ ,,-. detemuned cro'" ,e .. :twnal1y from Seplcmber ~OO..: to 

'..1.lfch ~005 at goal Ie-.: in ·T hahe \e\el ba .. cd '11 dU\II.,:.t\ m;!luk.., tatlon, h'r C,I01(al 

Ti..ls1H1'> and mdirect le .. l .. (\' and culture) hlr 'Lb ... meal pre\'a!encl' Pre\aknce \\ ~ 

l .... ulJted accord ing 10 tre l,~r Jb recommended \:I) 1 hru .. tfield I ')95 I. 

P ;-"; 0. I amm .. :h"~\ ''l...h:-ease 

' 0. of amm.I!~ I n .. k 

1'1 



3.3 1 2. Defimtlons 

Tills defimt iOn was accordmg to Intemtl!lonal Dmry FederatIon recommendation, 1Df-

( 198') 

Clin/l.:aJ masri/is' A goat or hahe wa~ consIdered climcall) ~ick lor l11 a<; llIl ... \\ hen 

abnonnaliry \\ as obse rved m Imlk (the presence of flakes. elOis. bloody or walel) 

appearance), III Ihe udder (ilke s\\elhng. pam. hOliness) or m the goat (systemIc ''lgns 

togethe r with the above mamfestallons). 

Subclinical mas/iris A gorll or hahe \\as considercd to ha\e subcilnical m<lqllis IfC\lT 

~core \\3<; I. 2, 3 or when a mastitb pathogen \\ "" ,,,o\alf"n 

.~ 3 2 Sample size and ~amphng method 

Smct' there \Va.., no any pn.·\'IOU" qudy condlh:led on goat m<l ... IIII .... sample size \\"" 

detenlllned accord 109 10 Thnisfie1J (1995) recommendation by lakmg 10'~o. for a dlst'JSe 

,I llnkno\\ n pre\'ak'llce Iht' '<Implmg method u~cd \\<1" a two-stage duster "'i1mrh~g ':'I) 

fi\lIlg tin:: (<Jtal sample "Ize, One h,'usehold \\.1'> cOIl"lJereJ;\,- Olle duqer The "Iud) ',a:­

pl • .H1neJ to mdude 3.10 l,lClalmg goa\'- and the number )1 c1u"ters (~IIO be IIlcluJed In the 

,tuJ~ \\U" calculated u"mg the formula Itll two-... lage clu,ter ... amphng as 1'0110\\'.-

\\h..::rc 
g no. of dU~ler-.(h"u~~" h')ldsl 

T:-. Total sample SlZ..:: 

\"c ""' cluster \ilflancc. 

\'c sd;. s d pt'.'\p. 

S d -= slandard dC\lall 'n 

Pe'\p t'XPt'deJ !'fI.'\ ~cnce 

d de~lreJ ab,oiutl:: pre":l~lon 

If Pc'\p ~OOO J = 0.05. then. f Q 



When we divide 340 by 9 10 ge l the number of annnals In each clusler \I was 3~ goal<;, 

In Ihls panicular c;lse ~lIlce we cannot get 38 lact.:l.Img goa ts III 9 hOllseholds. 21 

households were added makmg Ihe total households included in the study 30 I en 

PA's (Peasatl\ ASSOCiations) were randomly selected and three hOLLsehold~ were 

selec ted randomly from each P A. 

J 3 J Study melhodlllog~ 

3.3.3 I Physical e:\amlll<l1l0n 

Ldder attachment. panly number. any physical abnonnailties such as ,,\\clilng of the 

udder. presence of leSIon''. anatOllllcal malfonnatlons and tick mfeslatlon wcrc re-r.:orded 

The milk was cxalllLllcd I~lr lis color. odor. cOnSISI(! nc), and other abnOnllabtles 

3 J J ~ :-"lilk sample Ctllkdlon 

AseptiC procedures hlr ~olkct!llg milk "ample" rCL'(lmmended b) S..:-halm 1'1 

S'-'<lf"'l 1.'1 al. (IQ~J) .U1d (l,nnn l'1 'f. 19c)9) \\erc hl\hml'"d The ume dw".:n lur 111 , 

,ample collecllon \\it" Dl·'.JTt' ITlllk:ng LJdcrs and c"pl.'L"lally leats \\ere L"kanL'J ,!lIJ ~Ir t'd 

before sample l'ollel'lLun f- Kh teat ('nJ h sr.:ruhbed \ L~\lrOll"ly \\ Ith a pkdgeJ "t ~l'lwn 

mOistened \\\lh -0"" elln .d..:-ohol ,\ separa te pledged \1t cO\lon wa ... ll"eJ fI,r L'.\,_h leJt 

The I1r<.t fe\\ Stream .. 01 milk \\as discarded ;lnd In ml of Illilk was Clllk~k'J :nh1 

hOrizontally held \"\al ·\tter L"Olle-CIIOIl. the 'Oampk \\ a" placed !n nn iCl!bm: and Ir,llhp(lTleJ 

10 Ihe laboratory for all;\l~~:~ 

The Caltfomi;l \]:-ISIltI" \\ h 1.:.1rricJ OUi u .. mg Ihe method de"'Crlbed by Sell.1lm d 1/ (Il)­

,lIld QUlIlll el al 11lJlIq \ ~'-ltJln of mill.;. about ~ml trlllll each half was placL'd III .:-adi 'I 

I\\'O ... hallo\\ cup ... III Ihe ( \11 paddle\n equal amoullt 01 Ihe L"om1l1ercLai r~'a~ell' \\ ~~ 

added to ench cup .. \ ':!l'!ll:: Circular mOil on \\,1" .lppit..:d tn the m"ture .... III ,\ h"l! pill 1 

plane lor 15 se.:ond" 1 he re";'lIlt wa<; 1IllerpreleJ and ".;ureJ Irmn U-~ ( .. \nne)l. II 

21 



J 3.2 4 Bactenal isola tion 

Bacten ologl ca l examination of the mil k \\i a<; carried out Irrespccllve of C:VI T result ~ 

follow mg standard proced ures (Carter 1984. Sears el al 199 1: Q Ui nn l'l al 1999). ~l l l k 

,amples that had been re fri gerated. dl<.,perSion of bactcrla and fat \\erc accompltshcd b~ 

\\<lnnl ng: the samples at room lemperanl rc (25 'C) fo r abou t an hour ,md then Illt \ cd b~ 

~hak l1lg. The samples wen:: C1 llowcd 10 :. tC1nd fo r a whtl e fo r the foam to dl <; per"c an d JU"-l 

before moculatlon the lUbe wa., tn\erted ge nt l) (;-\ \.IC 1990). 

One qanda rd loop (0.01 Ill\) of milk ~Jlllple \\ iI-.; streaked on 7~o sheep blood agar ( Bil l 1. 

Be..:ton Dlckmson. uSA). The IlloculJted platcs were tncubaled aerobicC1lly at 3- 'C' The 

plates were checked fo r gro\\lh alier 2-L 48. and 72 hours to mle ou t slo\\ gro\\ In::' 

b3c teria. The pla tes were c:\(l1111ned for growth . morphologic fea lu rc~ such as colo n ~ SIll'. 

'hape. color and hemol~ ltc ch3ractenstiCs, Su~pecled colonie, \\cre sub-cuhured onlt 

hlnod agar and 1\1acConkc~ ,I!!M IO\oid. lIamp"lmc. Engl<lnJ) plate~ for furthl'l 

In\C,tlgatlon For pnmaT) l(kntllic<J.tlllll of oacteria, (1IKC iI pure o.:u hurc II., obt.llnt:d. Ih~ 

rt:,ul" IrOIll a fe\\ compardtl\cly .... lInrk (C~h can oikn !dt:ntJl~ thl' hacterium III .1 ~t:nu 

le\el (Qutnn '( ell. 199q) A (;r~ll1- 'llneJ ,mt,,'Jr \r\)Ul the culture '.\111 e"tJbll"h the (Jrar 

rearlton (Gram-pO'iltlve or (,fil1l1-11egati\el. and the cellular mOrph(llogy (cocru~ or fIld 

Ihe lllher pnmary l est~ mdudc ~ro\\ 'h or ab~cnce of gfIJ\\ Ih l'n \1.I~C(.1nke~ agar. ('l\;l1:J.~, 

,md O\IJa~e tests. 1ll00iitt) tt:,,, ,llld \ldallon-ti.:rmelHi.l!ton (0. r Ie .... '" (·\nne\ :!. :-, ..1 ,m" 

5). 

r Jr ... co.:ondaf) identification {If tla(\l·~l. 10 "peclt!" Icn!1 t:\,lllltn:l(' 'n of other biodl\'!lll(aJ 

or mctaboltc properllcs of the or.<!i.lm .... m HI questton are rCljulfed a" tndll'aled m ,\ nne\ h. 

- S. 4_ \0 and II (Carter. 1Ql..;...) QI1Il~n t:l dl.. 19Q9), 

.... u .... (l,plihtllly 0 1 haclena 10 thc (')m :,~ .. 'nly lIsed antlllllcrobla 1, \\ a" (: lndut:\cd lhlllg "lri)' 

Baller Illt'th(ld The ~elecllolh oj anllmKrllblal agent... I,ll thl' III the dl"c dlffu'lUll Ie .... ; 

Jepend on dUlIeal cons\dCralloll'. drut"!~ that Jre a\·,lIliJl-le ;IIIJ III ~cncral mI,'. modc • 



aCllon of antllnicrobials . Based on this consideration the following anllmicrobial-. were 

used (Table ~) . Streptomycin. tetracyclme. eI) thromyclIl. pentclllm G. gentamyclI1. 

chl oramphmico l. polymY:\1I1 B, c1oxacllIm, sulfona lmde . methicillin. ce fO'otm. nal ~dixlc 

acid \\ ere selecled (O \ oid. Ilampshi re. Fngland) . The procedu re was as recommended b) 

Cartcr. 19R4 and QUIIlIl er 01 1999 

A tll"tUlct colony was Inoculated mto 5ml of mnrient broth and incubated at 35-r"C for 

about 5 hOllr". Then the turbIdity IS compared wI th 0.5 "-lcFarland s tandard Till " standard 

IS prepnred b) addmg 0.5 1111 o f SolutIOn A (O.04R \1 BaCI12 1 1 ~ ()) to 99.5ml of solution 13 

IOIR 1'.1111504). 

\l ucllcr- lllIlIo n Agar was cooled 10 50"C and pou red into a Menle Petri dish on a level 

surface to a depth of 4 mm .. For 510\\ growmg bacteria sueh as Srreprncocclil spp and 

.fr~Wlohlldl'l" prnf!enes. 5% defibn nated "hole blood \\a<; added Thcn a <;Ienie cation 

s\\ab on <l wooden applica tor s tIck IS u,cJ 10 u;m .. fe r the diluted hacterlal sU'>pcn"lOll 10 a 

piate. e,..;e~~ i1l11d \\3S "queezed OU! b~ wlaung.lhc ,\\ah agalll't the ~ide...; of the tubc The 

pklh: \\,,~ ...;eeded umfomlly by nlbbing Ihl! "\db a~a!llst Iht: ('nllr .. : agar -.urface III three 

Jlff..::renl planc~ roughly 60 degre6 to c;"!ch Olhcr 

.. \llcl the p];lles wcrc moculat~d \\Hhm 15 l11mutc' itllne Il,.:d II) Jry the llH),:uluml . 

• mtlllllcrllhl;tl llnprcgnaled dhC., were a[lphed 10 the ~UlI3.CC \~I Ihe llH1!;lIlatcd platc ... b~ 

lLSIll!,! a sll!n\e forceps. All discs \\.:rc !,!cntl~ pressed dm\ non 11ll" a!:!~\r ~url~lCc \\ lib forceps 

to elhure comple le con tact \\ IIh Ihe agar surfJce Thc dl"'Cs \\ en: pldl'cd 1.5 cm Irom Ihe 

edge 01 the plate and 3 em apart from each other l "iH: II1\cnt.:d plate...; were Incubated 

aerohlCalh for 16 to 18 hours and::'...1 hour... for S" lp".lifJcoC"c lI.I ;11 ;:' C Inlublt!on lOne 

\\3" mCil"ured III mtlhmeters usmg ~I c\hper on the under "';lIrfa .. ·c \)1 the pCtrl d,,,h. For 

mC'h\lnn~ purpose the end pomt \\a ... t,lken ,I ... complclc IIlh,blllllll 01 gIl)\\, Ih <1 ... uetennmed 

b\ naJ...cd cw The rc"';lIh \\as Interpreh.'J d':':(lrJmg In T ahle .2 

, . 
-' 



Table 1: Zo ne size IIll erpre ll \-C chart for ant nuic rob lals (lIlh ibHIOO zone diameter III mill) 

An timIc rob ial agen t D I!'c pOlency Resis la ll (,c{~) In tennediate SusceptIble (?:) 

St rcplOmyc in I Opg I I 12-1 4 15 

O,yctracycline 30pg 14 15-1 h 19 

F.1). thromycin 15Jlg 13 1-+ -21 " - > 

Penicl1lm G for slaph IOU 2}1 29 

\lethlCllhn 5 P£ 10 11 -1 2 13 

Gentamycm IOpg 12 I 3- 1-1 15 

Chloamrhlnlcol 30).1£ 12 13-17 IX 

PolymY\1I1 B 300U R 9-1 I I , 

Ccfoxttll\ 30 pg 14 15-17 I' 

'alidlxic acid 30 ).1g I) 14-18 19 

( loxal'lIhn 5 ~Ig III 11-11 I:; 

Sulfon.lmlde 300 ~Ig I, J:1-16 1-

""our..:e· Cartcr, 19;"'-1, Qumn t!llIi 1999 

,-l fhl3 emry anJ anal) ~I'. 

ror J.lI.! L'ntry, culture pOS lt l\\! \\3S denoted by I .md culiurc ncgJIl\c hy o. Ldder 

char,Kh:n'iUC pendulolls was denoled by 1 and <llIilched by O. (jnats \\ IIh panly number four 

,md greak'r WilS recorded as four 

Percenta~e \\ Jtll ..:onfidence mlenai \\ a" lI'icJ lilT dch:nmnaUOIl (11 pre\ alenee ralt! and clll-

"ljuare for qglllficJ.llCC of dIfference A'i'~)eJ:ltlon of host Tl"" fadnrs \\lIh pre\alence ot 

IIltrall1ammiln Illter.:llon was calculated ll"1ng St:l\.l -: Softw;lTC ~t'n,lIl\ II) "PCCltlcll) and 



• . RESULTS 

~ . 1. Physical e~amirwlion 

Physical examIna tIon and visuaill1speclion \\ as conducted on udde r. teal!) and milk or 340 

100ctatmg goalS and abnonnahtle<; suc h as clmical ma~IItI~. udder lnJunc ... tick mfe<'lalion. 

supemumel) teats and change In milk were obscl"\cd (Table 3). 

Table 3 Pre\ alenec at physical abnonnahues of udder and milk of goats 

Ph~ "leal condition ~o. Percl!llIage 

ClImcal maSll!I" , , . 
l dder InJunes • 1 17 

T \ck le<;'lOn 
, o S\ , 

S'.lpernlllnt!rar~ Icab 15 .! 4\ 

Change III 11111k 6 I -6 

C ahtomia maslltt-. le<;1 was conducted on 6:-:0 milk ..,;lmple" collected trom }.1() lactating 

~('\Jb for the pre-;en~e of subclinical ma"IIIl". <. ('n"ldt'r!ng ( \iT "':\.lTt", 01 0 :uul T as 

negall\c and 1.~,.1 a ... POSItI\C, ::!-g milk ... amples \\en,: l\11 ru..,!ll\c. \\hllt! ..)fl.:! ... ampies 

\\ere C\1T negaU\e To a~"e ... " the dlagno"-llc \.tllI!': {II (\1 r ,h ;) Jlag.nosllc 1001 for 

Indigenous goat per..:entage agree-men! at each C\1l h:\"d \\a ... caj .. :ulaled T ahle "") 

Table"" Stam" of I,:uhure at different C\ IT leH:l 

Agent 0 T , 1 Total -
---

'\('gam e :::.:\ 30 " " -Of, 

1\1'\ltl\ e SlI .J I·n -. '" '" , " , -
TNa! 1, ~" -.! If,.., "0 

-. tJ\() ,-

Agreement -"_6 JO_54 ,- :! 42 :\ 47 (/5 

" 



Considenng CMT scores of Oand trace as negativc and I. 1, ami 3 as poslIi\c. the 

-;enslIl\'Ity. spccdicll~ of Cr.-1T was calculated by \\'m EPI<;COPC 2 u~!Ilg culturc a<; gold 

'itandard (Table 5). 

Table 5 Comparison of culture and C~1T Slatus 

Culture 

:--icgau\'e 

POSIII\'C 

Total 

278 

124 

C11T Status 

The 'iCn"III\-II~ and "pecliicit) of CMT \\a~ 

19n:l.'lI1cnt 

-4 .3. Bacte l"ial j .. olali o n 

2).. 

250 

Total 

306 

374 

680. 

6(,,9' ° .:md 90 q'l" rc"pecu\'cl~ Te..;t 

\lIlk "ample wa .. colkl:led from 680 hahes of 340 IJU,II!1l~ .~(lJb \ tolal o f P-4 h3.hl's. 

177 nglll hah c and 19-: left hah'cs from 236 goab \\ cn; culture pO'ilU\ C ' \ he pn:\ akn{.;c al 

hal\'e len:1 wa" 55' " and 69 .4% at goat Ic\cJ. One hu ntircd Ilu ny eight ;ullma\, had 

bilatera l (40.60 ,,) !I1feetlon and 31(4.6%) milk sample" ~ll'lded morc than one bactena -I he 

prc\alellcc 01 dlllh.:al lllibHlls at annnal Ie\cl and h:IlH' IC\c! \\as 2.4 and 21°/
0 

n:"pennc!y. The prc\alent:e of subclinical ma"lnb al allllnal ic\el and hahc k\c wa ... 

67 I' and :;:;0 re-;reLlI\eI~ (Table 6 and 7), 

, 6 



Table 6 Prevalence o f ch nica l and subclinical maSlltl '> a t goa t and hah e Ic\ cl., 

Flock SIze :'\0. o f No. o f C linical Subclmical Cllmcal Subc lllllcal 
famls g03tS mastiti s mast lll~ ma~ttlls mastitIS 

Ilahc Jl alve 

Small 15 11 3 
, -3 < 11 6 0 

Intennedlate 15 227 5 155 9 2~4 

Total 30 340 8 22:>( P 360 

B~ c.uegori / ing hou<.,eholds, \\ hich ha ve less Ihan le n goa1'- a ...... mall .md those. \\ hlch has 

!,!re.lla than ten as tn lenned late. Ihe relation o f int ramammar;- mfec tlon to Oock ;"Ize \\a ... 

a .... (.·.; .. ed The n:~ul l sho\\ cd inslgmficant d iffe rence (p ·OOS) III the (dtegoric .. of tlock ~lIe 

!Il n:\:!tIl1Tl 10 prc\aknce of ma...tllb (Table 7). 

I :I1te - Pre\ alenet:: 01 m3~ltth related 10 flock silt:: 

I ,,'" 'um~er of Prcvalcncc 

"im til 1 ~ II J I, 

Inlenncdlale If>O 

10t.1 3 ~O 694'0 

I:! ~ II!. r- 0.15 - m"lgl1lfi.:ant al p >0.05 

\11 t1l'..:k ... had Intramammary InfectIon and Ihe tlo.:k prev l~(' [,IIl!!cd from 1- h
O 

10 

[I ) I he numt'ler 01 :nlcdcJ <.Ill1mals ranged fplm _" I'" 

\\el~' I11fcded the nod I1fC\uicll':C ,H hahe Jc\el ran~ed 11"("1111 II'" :-..).; 9 ( I abk' I 



Table 8: Prevalencc of mas Iii is at animal level and halve levcl by flock 

Flock No.of (!oats Goal level (%) 1'\0. of hahes Ilahe 
E:\;\llllllcd Infected Infected level (%) 

10 7 cO 12 60 

0 R 5 62.5 5 313 

) (, 4 66.7 6 50 

4 S 4 50 6 37.5 

5 11 7 63.6 8 36.4 

(, 1) 9 69.2 14 53.9 

5 2 40 3 ]0 

8 S 2 25 J 18.8 

9 11 9 81.8 16 72.7 

10 9 6 66.7 12 66.1 

11 6 9 100 10 83.3 

1, 11 10 90.9 1- ,,,, .3 

11 10 -0 9 45 

14 , -' 60 4 -!o 

\5 '5 46.- U ·ru 
1<, (, \5 - 1, '" -

I- S , 625 , 5() 

IS 5 5 100 7 10 

19 16 1 -l3 l\ , :!5 

20 X 4 50 5 31 3 

21 17 ) 176 4 1 LX 

22 14 (, 43 9 32 1 

21 17 11 100 24 706 

24 14 '86 19 67." 

2~ ltoi 14 118 " 69..l 

2(, 10 IIJ 100 19 9' 

,-
I' P -" , 21 5:-:' , 

:::s 14 11 -s 6 4 "0 

:'J 2U 1 , 90 29 -, .;; 

,0 IS l' IOU ~2 ss 9 

IOI;tl 340 2.~(1 3--l 

2:-:. 



OUI of the total 680 Illilk samples examined bacteriologically 405 isolates were obtained 

from 374 hahes of 236 animals. The bac teria were diverse 10 !.pecics. The most 

predominant specie" were Staphylococclls species accounting for 2::! 5% of the total 

Isolnles. Among the Staphylocuccl/s spec ies S allrel/." was the most dommant and accollnts 

for 57 1%, of the Sta{lin1ococcI/s spp. and 1:2 8% of the total isolate~. SWph\'{f)COCCI/S 

epidermidis aecount~ for 9.6% of the total isolates and 42.9% of the S{uphyJ()coccl/.~ spp 

Bacillus spp. \\'ere another frequently isolated bacterial spp. (10.4 6/6). Other bacteria 

Isolated "ere E coli (7.96 '0). P aeurogil1os(I (79%). AcinelOhll,/t!r spp (54%) . 

. tflcnxocclIs spp H 7%). C boris (4%). C u!certJl1.\· (4%). C pselidotllbacllimil (3"'.). B 

cereus (3.5%), SrreplOcor,.·ClIs spp. (3.5%) and A pyogenes (3.2%). rOllrtcen halves of 

eight Jlumals had clinical mastius. Staphylococclls (lUl"eliS (8). E coli (2). K P'll'1I11101lit..1l· 

(I) and [> tJeuroKill()5c1 (1) were Iso lated from these chnical cases of nKt~tLtls (Table 9). 



Table 9: Frequcnc~ diMribution of bacteria isolated from clinical and subclinical mastitis 

\I icroorganisms 

Slap hyfococclis Cl'ldanlldlS 

Slal'hl1ococc lis mm:II ' 

SlreplOCOCCIIJ o[!",llId/(/<' 

Slr ep' OCQ(:CIIS d l .IKa/ac/I(I>.' 

Srreptoc()(,x lIs P) (I[!l!lIe~ 

SfI"'PUX'OCCtH IIn"I"/\ 

f l1lroc(X'C//s j el'olil 

\ I ICn?cocc/iS srp 
Rhod(l('()('ClI.f eq1ll 

ArcUl10haCfer JlH'~.'I1i!' 

('onm.·hacle,.,,,m f.OI'lt 

to! pseudOluf.l'r,ufol/\ 

Bn<'lllllJ (a<'u\ 

Olher 8, 1.1111" ~pr 

r,d,.,,.,dllll C JII 

fmaoh<lclc/' o.r.:xl or 'J'O Ill 

('lIrohucl<'I" )1<'1111,111 

('II!'ohadt'1 {hi"'!"//' 

Pr o/ell I \"/lIgan' 

I'FO/I' tH IIIllahll,' 

ferri ll{l emeroe )(11/1'(/ 

l)sel/dolllontlS 0. III /'gln' ",' 

lCIII.>U>hcl<"wr ~rr 

~"lIl1onllCllIl/\ "<jIl,I, 

I'a~/I'I/I.'flo 11<'1111)11 /." , II 

Paffel/I'd/a 1111/1" 1.1 

1'0\,11 

Clinical 
mastitis 

8 

, 

Subclinical 

mastn is 

39 

" 
7 , 
, 
19 

5 

13 

30 

16 

16 

" 

:10 

II 

, 
J] 

22 , 
, 

Total 

39 

52 

7 , 
3 , 
19 

; 

]J 

16 

16 

" 
" 
, ' 
-' 
I ' , 

, 
, 
II 

5 

, 
32 
22 
J 

9 .• 

12.x 

1-; 

n.s 

0.5 

OJ 

n 

, 
1 

.\ 5 

IO,.J 

7,'1 

" , -

, .' 
().~ 

" fl.:! 

n.5 

7.9 

0. 

%,If 
anim,,) 

1; \ 

" , " 
1 , 

I ' 

" 

J : 

I . 

" 
I ' 

" ,, -

( , 

70 

In. ­

b.7 

10 

, , , -

13 ~ 

'" 

;, 

" --
,­., 

" 
, .' 

1.3.3 

, , 
10 



"' . Ol'ug susceptibility tes t 

Drug sliscepltbllllY test \\a<; conducted for frequently isola ted and maj or pathogenic 150 

bacterial speclc~ agamst ele\(!11 anumicrobmls .. dected from maIO class 01 anumicroblals 

(OxOId.llamslme, England) 

O\cr all gcntamycl!l wa:-. cffect]\c drug and 90,6Q ·o of Isolates were ,tlsccptlble SIr 

dn.'l~t1!llcfiae and B L'erellS were resIstant to gentamyclll, The second cffcclI\ e drug \\J.., 

PolymYXin B where ~9 6% of the tested IsoliHe!> \Vere suscepllblc, Srre!J(f)('II('CI/I srecles 

\\cre resistant to pl)lymyxlIl 13, Sulfonamide and chloramphenicol was the liurd cfICdl\{' 

dmgs where X I :;U'o of I~olates were stlscepllble K (lnCIlII/OIliae and E ,h'I"II.'<:Clk'\ \\ crc 

reSistant 10 sulfunamide and chloramphenicol ErytbromyclI1 was also cffcc!]\c dmg \\here 

gO,7% of tested !''Iolales \\cre su;;ceptible , E coli K (lneumonia and E a<:'m.I!C/WI \\('r(' 

resist.lIlt 10 erYlhrOlll) .:in 

\\here only -t.~ ~ lllthe l~ol;He<; were ~'l'ccrtlb\e Ilowe\cr alll"oiain lIt H , F 

~'di.;": (I"l'I/f)/l) 1111 F ,I<r".>:l'ln' were SU,,"ep!lnle ("!oxacillm wa<; th~' 'l."l"('nti toll·rJl ... J 

drug. where: onl~ h,~ ,~'" of the 1,ol:He were ,t.;,>ct:plIble Il owc.'\cr it \\3" l'1IC'dl\l' Jnj~ f,'r 

:-'!etluCllhn \\,1, l1lolher ;':" 

ctkctl\C drug. .Inl;! "here onl~ "".1 0 0 01 Ihe hClch,'rla le'>lcd were "u"cl'pl1hle \11 h<l."J 

collfonn" \\'\.'TC Tl''>1,,1:1Il1 W methICillin II \\ ;1, an elfect!\ (' agam,1 5111' !', <1,'11,1<.; \1" 

IIhl'rI\ 1/1/(/ A /'., l'('I1t',\ <:;(n::pIOm)CIIl \\a" a\-.('l rc:lntr\,ely Ie,s effeclI\l' wh~'rl' only'"''':­

of (es(ed bactC:fI.: \\cre "llscepltble, .'l/nTllle 'c't'U' "'PP, ,,: IJI1l'UII/(J/Jiul' ami 1-. ,It 1', ... I: 

\\ere rC'>LQant \11 'IreptOlllycm Howe\'er. B ll'I"l'/lI'. ,I fl.Hlgl!lIl' \ and"" ,11/1"('11' \\erc 

~mcepllbie ()nl~ l-t -16° g of \"uphylocOC'"//\ "'pr \\'ere <;u,cepuble to pt'llll'llllll (i I T \::lIe 

10) 

, , 



Table 10: Percentage o f susceptible isol ates to dIffere nt a n tim ic robia ls 

Isolate PB ' MET FO X NA E 08 S3 C G P S 

S allreus (52) * - 981 82' 96.2 11.5 98.1 94 .2 100 82.7 100 77 961 

Sepidermidls (17) 100 88.2 82 .4 .. n.! 94 1 70 .6 70 .6 9 .. t.! 100 35.3 8)<,::"! 

SIr agalacliae (7) 42,9 100 100 0 100 100 100 100 14 3 fJ 

Srr dysgalacllae (2) a 50 100 0 100 50 50 100 100 0 

Sir pyogenes (3) 0 66.- 100 0 100 33 .. 3 33 .. 3 100 100 0 

Sf,.. uberis (2) 50 100 100 0 100 0 100 100 100 "0 

CarynI'. spp. (15) 100 93.,3 86.7 53.3 100 80 86.7 93 .. 3 100 867 

A p),ogenes (13) 76,9 100 923 7.7 100 100 100 100 100 100 

8 cerells (10) 80 80 0 100 100 0 100 100 20 100 

E coli (1 I) 100 0 909 100 0 0 90.9 90.9 100 XI R 

K pnellll1011ille (10) 100 a 10 100 20 0 0 10 100 n 

E aerogel1t's (8) 100 0 0 100 0 0 12.5 12.5 100 ' . 
" ' 

O\eT al! ,5.6 S9.6 74 76 41.3 so .• 6;3 81.3 81.3 90 .• I ' ~ -. -..! -

~ PB = PolymyxlIl B " '\ahdlXlC aCId P Pemciiim 

\\ET MethIcillin Oil Cloxacllhn ( ChloramphenICol 

S StrepWm)"Clll S.I Sulfonamide F EI),thromyclIl 

FOX'" CefoxlIin G Gemamycl!l 0\1 ~ Oxytctracychne 

• *The number::. III bracket mdKdte number of Isolate tc.,tcd 

... .. 5 .. P r e\"al e n ("c o f ma .... lil is in r e latio n to hos t ,"b k fil(" 1 0 '~ 

4.5 I Prevalence ofmaswls III relation to udder ,lttadul1..:'nt 

The prc\aIence of mastltl" III relation to type ul udJer charac teristics (ana("hI.'"J elr 

pendulous) IS assessed Out o! 3 .. -lO laclallng gonh t:\amilleu 133 (39.1%) had pcndalu .h 

udder while 207 (60.9"o)ll/ Ihe goalS had auached udder Cioats with pendulou~ udder \\eTC 

more affected wHh ll1a~t1tI~ than othcrs (Table II) and the dIfference \\as Slilll.,lttalh 

slglllficalll ([1<0.05) 

O XT 

R61 

100 

100 

100 

100 

100 

933 

100 

60 

~ 1 ~ 

II 

12 <; 

79 ~ 



Tab le II: Pre"alcnce o f maSiH lS in relatiOn to udder characteris tics 

Goat le,e1 culture Udder allachment 

:\egau\'e 

POSIII\e 

TOtal 

Allached 

-, 

130 

:! 07 

;,::! '2(1) = 10889 1. p = 0.001 significant at p<O.05 

45.2 Prevalence of mastitis III relation 10 pari ty number 

pe nduloLis 

27 

106 

133 

Total 

104 

236 

340 

Plt':\ alence of maS lll is In relatiOn \0 parity number was .1sscsscd, goa ts \\ Ilh pal ity glt:dlt'l 

than 3 wcre ca tegorized as panty j \1ullipanous goats were more affected \\ IIh mastitIS 

than others (Table 12) and there wa ... a statisticall) slgmficant difference (p<O.OS) 

lahl~ 1'2: Pre\-alence ofma ... 1lI:";' In relation to ranty numoer 

(;,Xi! le,eI Pant\ number Tot, I 
• , 4 - , 

'\egauvt! 29 5.l 1- 4 If,.: 

PoslIl\ e 42 96 ""'J 25 236 

lotal 71 150 ~() 29 3Jfj 

/..201 15.2-119. P ~ 0.002 ... Igntllcant at p<O 05 



5. DISCUSSIOi'< 

5. 1. Ph~ ~ j(' :l l ("':lIuin:l ti o ll 

Prevalence of chmcal maS1\tIS 2.4%1 \\ as 10\\ onl~- R goah. 14 hal, ~~ had clmical masti tis 

and (-, goat" had bilateral maSlltis. while 2 goalS had umlateml maSlltis. This 10\\ 

pre\a]cnce coincides with fi ndi ngs of Ry<m and Green ( 1990) \\ho found only one doe 

\\l1h climcal maslllis In a study conducted In south Wales and Contreras l'f 111 (1998) III 

Spain who reponed occurrence of O-~ pre\'alence 111 ten-year tnn\.' This low pre\"alence 

mIght be due IQ goats wilh such p roblem, are sold or culled The Illost domInant bacteria 

Isoiated from cllmea! mastJ!IS \\'ClS S a1/rell~ i~Ql'lled from 8 hah6 oj 4 goats. Th IS firldlllg 

agrees wllh findtngs of Anyalll and AJekeye (I YCJ:,) 1Il i"lgena E (., J/i was isolated from 

t\\O hahe, of one alllmai K pn2um(Jlliae wa~ I~olatl!d from one halve and P 

,It:urogillma \\as isolated from one hahe One ammal with chnical masons YIelded no 

oach.:rw ThIS could be due to the re~:.:lt of enriler mfectlOn \\ lueh had been over come b~ 

bod~ defence or udder may ha\-e beel; IniecleJ \\ IIh organt'lms \\ hlch need ~pecial media 

and 1ll1 .... C'd In lm,hna!) cour"e of bacleral !~olalh 'n. 

tOl:r ~lli!1'; had uddcr lIlJunc .. and aJ' ({ th~m luJ mtramamm;lr. Inkdlt.'Il, which :!grt:c" 

\\ Illl finding'> l11 Alllch amI Tdn C::OO \\ ho lourJ ~lb!mlicam ''''''''l(].IiWIl bet\\t'cn udder 

In.pune .. Jnd ma ... l!ll... FIfteen gO,;h hJd SUr<:nllllllery leal. mche of them had 

IIltJ,llllamllla!) mfcclion Only three ,;o;m \\er\..' nfe"'lI!d \\1111 Ill..k llld t\\O 01 then} had 

1I111alllanlln,lI~ \llfectlon Among 16 dmh:all~ ;dfcclcd hah'c'" lllll) .. 1\ milk samples 

(0 \)' cl "tltlwcd change III consbtenc~ and color 1 hI" I~ because g.oal mIlk IS apparcnll) 

normal \\ hen there are severe mflammalol) change ... m Ihe udder R<ltlo~tlt!~ e! oJ 1994. 

Qll!lln t'! al. 1999) In thl ... S1ud~ no bl.nd teat WJ" ob~t'r\ed (j(l;:h \\lth bhnd teah tmglu 

haq: been ... pld or culled 

5.1. Ca lifo rnia m:h tit i~ t e~ ( 

1 hI.' "1, 'J ... ;l\!( :iCH~ ,tgrcc~ \\ IIh IlIlJUlg" of \iennc.;; :lI1d 

lJ!"'''' ne~.Jtl\c· .mtl 211' (I""':. 1.I1 ... e pO~!lI\-e re"lllt:-



SCnSHI\'lIy and 76.5 % speci ficity. This study mdlcatcd that (\-tT may be used as 

diagnostic tool In detection of subclinical mastlll" III mdlgenous goats al field le\d where 

laboratory facilitIes are not equipped The percentage agreement at each C~1T level ranged 

from - 5 -;'°0_9- 1% The percentage agreemcllI IIlcreased as C~IT sore le\el Increased 

cxcept for Ctl.1T level T thm is 40.5%. ThIs is because C~t1 "are IS subJcctl\c and sore T is 

consIdered as negatl\ c "hlle 59.5% of them were bacteriologically po"ltl\·e. 

T\\cnty-clghl milk samples with CMT result po~ltl\e yielded no bacteria. ThiS may be due 

to the fact thai goat milk naturally has higher number of soma lie cell count or the organism 

\\Iuch requires :.pccial media and can 110t be Identdled 111 ordil13ry course of baclerial 

l<;tllJtion art' 1ll1" .. ed (Rowe, 1999). 

One hundred twenty four eMT negatl\e milk samples Yielded bacteria Thi~ may be due 

to les ... palhogelllc bacteria that don't induce reka ... e of somatic cell count Tim agree.:: \\"Ith 

IinJlIl!,!:' tIl' Bosco:. t"I £II. (1990) who find out Ih.1I C~ I r I" :!ooJ to d!.!lecl major p~l.Ihogen" 

.. lKh as ,\ our, r\ TIlls abo agrees \\lIh Iht' lindmg ... ('I 'ed!,!~'\\a 'I ,II l~nnOl \\ho 

1 ... ,)I,~leJ ha~ten...l fmm 22.5(1" 01 56S C\ll neb ill\e null;. "ample" I he~e h'h.h:f1<l ..;au<..e 

latclllllll!.!1.110n or Ihey don'l sllinulate deh.'cl.lhle Incr!.!;.!"e!l1 ~l)math: .:dl CI'llllt 

J be ll\!.!r :1\1 :Igreement between C.\IT <:nd l.:uilUfI! l'alt"u\ated U"!I1~ kJPpa ~I,ill..,t\o.:'" was 

056. wludl , .. a moderate agreement (Thnt<;ficld. 199'\) ThiS timhn ... db;t~rt:':~ \\1Ih \10,,111 

~'I ," (19l)X) who reponed 0.35 agreement lbe dllll"rl'n":l! Tll!~llI he tlue to breed 

dll"ferent"l.'<;, 

5,3, B:U:U'ri al j.::ol :lIi o n 

rhe pre.aknc!.! l)1 mlf31llammary mfectlon \q ... ,,~, at hahc k\d md Ill) 4 ,11 ~,);:t levI!! 

.~-.l hahcs {II :;~6 goat:. had mtramamm..lry Inr ... dlon ThiS hl:!h pn:\akn("e b "'mll:ar 10 

lilhllng.' )1 .\n~am and Adel;.e~e (l9Q~ from "lgena .,\110 founu 56 pre\alen.::e :md 

\I,)"hl ell/ (1<)<)10;) from Tanzama "ho h)tlnd -:" pre\,!!eTlce Il .m!.!\!.!r. 'll'pl1Ikv :md 

Ikill" 19~-) frllm ('roatla found prcvaknce Jat!.! " I: 9' ,tntl (j\ll11e~ I /. (:r 13 from 

Brollil n':p'irl,'d pre\ ale nee rate ot ~5 . ..1 ° lh!.! \ ;1f13ti(l1l III pre\ aJeIl\!.! ral!.! h mnut"'Ih;t'd by 

faeh1r ...... lIdl ;\ ... bleed dltTerences, dlfferenl hyglt'ntC and miin;1~e1llt'1l1 pr:tCtlo.:C'" I be high 



prev3k ncc o r IIltramammary in rection in this s tudy might be duc to poor managemcni 

practices. poor sanitation of housi ng , absence or pre mi lking and post nulking hygienic 

procedures, 

A lotal o r 405 isolates were obtained from 374 hah es o f 236 animals , One hundered' fifty 

eIght (58.5%) had bilateral mfection. left hahes ( 197) were more afrected than nght halves 

(177 . TillS IS s1Illiiar to observation by Ndcgwa el .11 (1000) who suggested tha I th IS was 

possIbly related to the milki ng process. They ob<;;en'cd thaI most milke rs wcrc ri ghI-handed 

and consequen tly milked the ri ght mammal)' gl~lOd halves more efficiently Iha t the left 

halws. hence predisposing the latter \0 a higher rate orbac terialmrection. 

Three hundred fony three milk samples Iha! is 91 7% of 374 halves grew only one Iype of 

orgalllsm \\Iule 31(82%) of them grew more than one tYpl! o f bacterium. The Isolated 

nucroorgalllsm~ were dl\'crslfied in species. The most pre\alent bacteria were 

~,lphyloc(Jc'-'IH spec ies accounting for 22.5(1/0 of the total \,>olate Th l" was III agreement 

\\Ith fiI1Jlllg.~ of Contreras t·' af (1995) and 'edegt'wtl tl til (:2000). Among the , 
.\"(.11'/1110(' -/1\ "pccle". 51 aurellJ was the dnnllnant bJClt!nall"olatc accountmg for 57 10

, 

(,f.\l"p/nl, 'Ot;llll "pecie" and 12 h~'o of the tol.:JII~olatc. while.\· t'pi,J,.rmi,h\ J.aounlS ror 

J:! 9c of Suphdu,,-"cclIs species and 9.6% 01 tho;!" (\ll.-ll l"oi:Hc Ttlll'" fi]ldm~ CL1lUr.l.dlCb 

\\Ith iindlllg" o t Conlrt!ras el (II ( 1995) and ;\.edge\\il d of I:!OOO) who found Jllln1l1ant 

1l1l111bl'r 01 ( 'S 0\ er 51 (lllrt·l/S. For instance J'\cllg.cwa I" "I (2(100) l"oliHed (·l\S. \\ hlch i" 

/)-1 311 o f ,\'(,lp/n1ocot"t'IIS ~pp. The prest!nt fi nJ lIl,l! wa~ inagrct'lllc llt \\ Itll Amell <lnd Tan 

(2000) III '\Igl"l"l.l and ['opa lka and Benic (199-) In ('malla \\ ho found dOtll1ll<1rH number 

01 S ,lIIrl!/I.\ ,wer Cl'\S In goat mastitis. 

)ltJph\'/(lC(lCI.:u.I OIll"';IIS Staphylococcus spp. wcre \\ Idel)' dl~trlbuted III I ~ ... '" of the 

alllmal ... and 70n () of the herds, Thi s is because S :1111" '11\ 1" conttlgiOll'> pmhogen Iran"mitted 

trom doe I\) dOt! dunng unhygienic mil kin g proccdurc" fRowl!. 1(99) .. \1 0"1 of the cillllca! 

ca"l!~ 01 m<l"tltl" \\ere caused by S a1lrllll\ afkdlll);! 50' ,.1 (hI.' gland ,llld ;;;0' nf the 

.ul11nah. \\hich \\,1" III agreemcill \\Jlh finding ... ,d .-\n~.l]n ;,md-\llckeye (1'1<)5) lh..: higher 

pre\Jlencc,' of ." ,1I1r< 11.\ mlramammaty infectIon c;ln ht:.l puhlll health (on..:em 



eNS (S epidermidis): It was the second bacterial spp. isolated accountmg fo r 42 9% of the 

SlUP") lococcll.~ spp . and 9.6% of the to tal isolate, It was Isolated from 9 7% o f animal s and 

76. -:% o f herds , h is a contagious pa thogen found on the skin o f human hand and sk in of 

goals. It IS trans m ined during unhygien ic milkmg proccdure.:; (Gus .. , 1992) 

B.ldllll.~ spp. Bacilllls spp . were the seco nd mo'" bacteri al spp. next 10 Swph_\ lococclIs 

spp The~ accounlcd fo r 10.4% of total isolale, Th IS high pre\'alencc agree .. with findmgs 

of Anyam and A dckeye ( 1995) in Nigeria who found 147% preva lence next to S mlre lls. 

BaCi llus spp . IS e rw]ronmental pa thogen and high prevalence of Bac illus spp mI g ht be due 

to unclean bcddl1lg and d usty en viro nment of goat <; (Rowe, 1999) . 

. t,,'lreptrX"OC(,·IIS agaiacliae' Sir agalac liae accounted on ly for I ""1% o f the tota l Lso late. ThiS 

\0\\ preva lence agrees w ith findi ngs of other researchers mclud mg Nedegawa el al. (2000) 

In Kenya and Contreras et al ( 1995) from Spal11 5;{nT{<)~'ncclI{ agalt.Je.'lit.Jf! and OI her 

Strt'plofl>ccm spp are not nearly as prevalent or f'conflmlcally ]mpon am <1" they arc In 

d;my CO\\" ( Gu"s. 19q2) 

~I ./l/obJ,NIIII/J I'J0!?t'lIl'\ A pyogi!nes accounted lill' 01 Ihe IOt,1I I ... ulatc and ]t 

(l(~"lITcJ mO"II) nuxeJ \\]th OIher bactena.:; (RaJ,,..;lt:-. I , IQI}-t) Th]s \.)\\ prc\,ilelll.:e 

.lpCes \\ Jth findmgs 01 :\cdge\\ a ttl 01 (2000), 

Clllrfonn.{· Colr lonn ... (E coli. K pnellmolliae. f. Clfruhtldl'l" "PP) amI P 

./, urog/ll(I,\[/ togethL'f make up 26.6% of the lowl ]solates I Ills hIgh pr('\ak'nce WtlS III 

tlg.rcemcnt \\It h findmgs of r-,'Ioshi el 01. ( 1998) III lallLiUIIJ \\ho fou nd 1~ 5'.~ front 206 

qUJrter~ of 103 goa", and Ame h and Tari (2000) \\ho fOlinJ 30% of co hfomls Th]s high 

pre\Jlence mIght be due to un clean enviro nmelll nl" gll,lb and beddmg TIll'- findmg 

J]sJgree-. \\ ]th filllhn~" 01 Rayan and G reen (199()) \\ h h lind coh foml" In ~'J olaf 

hahe<; 

p ••• rl ;.rr:/J •. hem,/lll,',1 r ht:mofyrica was ]~"I;:reJ II, " 1hree )!Oah 1 hI" b;h.lcnum 

fe ... de-. In the nJ.-'''phJmex a t goats. and udder p·,1.:~I!('n CoLO ongllute dunnf! lLursmg 



SA. Pr{' \"~ lel\ce of mastitis in flocks 

In all floc k .... at least one animal was found infected and the flock prevalence ranged from 

1- 5% -10()% at ammal level. All animals in five f1ock ~ \\ere mfected Only \0°'0 of the 

herds had les ... than 50% prevalence and 90% of the herd~ had more than 50% prevalence at 

gO:H le\-el. The pre\-alence of intramamm:uy infection al hah e le\ el In flocks ranged from 

I J XO'i>-88.9°'1l Fort)' percent of the herds had less thnn 50°'0 prevalence and 60% of the 

herds Iwd greater than 50% prevalence at hahe !e\'cJ Thi s high pre\ alence of 

tmramanunal) Infection In flocks indicate generJI roor management of animal 

prc\'3 Iling In the extenstve system thaI is poor hom.mg. poor hygiene of anjmals 

em Ironment Absence of milkmg procedure and absence of premilking and po~t milking 

udder wasll1ng or dls mfections are the most comributm l! factor::._ 

When con~ldenng flocks size 111 relation to the prc\'alenct,' oi mastItis the differen ce \\'a-. 

not"tJtI~ ticalh ... u!.llIficant (P>005). The comentlOnal outlook IS that as herd ~17e mcrCJse ... 

contagIOus ma~t11I~ rrc\alence and incidence IIlcrease.;. I krd "lie III p::mu:ul<lr I~ qld to be: 

<I ..... lKlated \\ Ilh the IIlcldC IlCe of clinical ma<;tHI<;;, \\ :th InnC'asmg herd ~I.i'~, manlln: 

dl"ro.;.al anJ ... al1l1<1tloll problems may also ml'rC'd"~' (.·,po<;ure 10 l'oltfonn.. .1Ild 

en 1n'lllllcmal .. trepIOCoccl (Bartlett el al.. 1992) bUl111 hI'" rJntl'ul;lr StuJy the t1C'...:k .. j71: 

... h(l\\-'cd nu dliferel1cl' on the occurrence of m3-.t]tl';' b..:.:all"'c thl.' number 01 OIlllllm]., III 

households do nO! \ ary much and the sallltallon problem : .. [hI.' ~J,I1lC III aIJllo~] all tlocb 

3 ,5, PI"l'\ al cnC{' o f m a~ ti t i s in ,·ela tio n 10 host ris k facto r" 

Ih~ prevalence 0 1 llla~III IS m relation to hosl n~k t'a.:'\'r.-; "w,:h R<:; udder c haraClI:I"i-.tH::'" 

Ipt'ndulouc; or In<lcheJ) ;lIld parity number \\a.) a ... se..,,,d Bpth ho"t ri sk factor~ 11<J.\e gl)1 

relatton With pre\alence ofma ... ttlts. Althoug h the numi lor \11 f!0,ltS \\Ith penJululI'" \Iodel h 

'Ill) I :;3. It hJ, ... got relation with prevalence of ma .. t::: .. P' (J (5)- Till" findlllg ·,\n ... 1II 

.1)!rcl'm~'1lI \\Ith thai l't 'il'hulz el al. (1999). Thl'~ t ,md .'''''llClatlon hl't\\e~n In.' ..... 

tTchtenmg (lj udder Illd Se( Genetic vartatu:m 1II l II. mat1011 0 1 th~ udder, leab. 

"l'hlilder tone anJ a!l;lIl1l11Y 01 Ihe leat canal h Jt'lenll11~eJ III r.m b~- heredll) and n<l.) he: 

\nn''ldered one component 01 genetic resistance (Shm!>. ,1"-1 Pendliiou-. udder .ir.: J.,.,. 



!>usccplible to weakenmg of suspensory ligament and mastitis (Young and Leg:Hcs. 1960; 

QlIInn el al . 19(9). 

In th is study panty number had relat ion with occu rrence of maslitis (p<0,05). ThIs I~ 10 

Ime wIth Boscos el al (1996) \\ ho found higher proponion of bacterlologlcally POSII!\'e 

.. amp1e~ 10 muillpanous than In primiparious go,us, SancheI' el til (l999) from Spam also 

found a posillye relatIon between subclinical 100ramrnar} mfe-ctlon and panty number 

5,6. Drug .. usce pti b ilil) Jl:lllerns 

rhe purpose- of antlllllcrobial test IS to generate Infomlation about whIch drug IS efre-ctn e 

agamst mosl frequent and pathogemc isolates 01 coat mastl1h m the srud\' '-lrea :-':0 \\ork 

:" done on anllmlcrobial re~ .. stance of pathogen~ of goat ma ... tltls In EthIOpia and hteroture 

h not avadable on the subject. Since the causati\C agent ofma<;utls h dl\erse an1!mlCroblal 

.;.uscepllblluy te';\ IS. Importa m before instituting treatment 

\\ hen (Ull"IJenng the over all an lunicrobllli re'I .. Llnce raltem. ~J..l()" (1t the te ... h:J I!>lliale ... 

\ere rC"I'lam Thl~ mIght be due to pre,c\lstcnt n:"I'I.InCe In .. duLI1 the: (1.'lIu)ar 

fle~'hJll1sn,,, required (or .mllllllcrobial "U""lC-rilOI)It~ HC .Ib,c-nt from :hc h,,":h:n.d cell l!I 

.KqUlreJ genetICally bcc'-lu"e of chromosom;;1 mutation ;:nd accusation 01 tf,,m .. krahle 

g.enetll materia) AntimIcrobIal resistance can be prc..;,ent 1Il a bacterial porulauoll he fore 

(',\rosure to a partIcular antihlOliC. Treatment \\lln a <"pccili( :mllmlcrobl:.tI ,I'.!ent ~dt'\;I'" (nr 

thust' Imcroorgalll~l1lS that ha\e pre-e\istem or acqUlfcJ re .. btance (Pyor.lla and \lylly .... 

1191 :Qulnn el <II. I ~(9). Thi~ findmg 1Ildlcate<., that C<ire ha-; to he taken b~ the 

\' etcnnanan and fanners III selection of anllmlcroblal, lor trea tmenl of ma~t!ll~ in thl'­

'Iud~ o\er all the mo~t effeCII\'e drugs were g:entarn)l'Hl. polym).'1Il B Su!fon,l!lllde . 

.;h)oramphemco) ;]nJ cI"\ thromycm This I~ III Imc \\lIh Alma\\ (~(l '4) "he rep,xted 

.. ulfisox;]zole. cf)- thr.lmycm. chloramphenicol eflective dru!!, on bonnc t"'lliatc.. I hc ma,,\ 

rc .. j"1a1H bacten,l \\CTC f\ pn,'111110ma..: and E u Tllg. m.?~ rhe~ w('rc- rc.:'I ... I:!Il1 Itl ('tglll 

~ntllnlCrobiaJs. nan:d~. melhlullm. cefo.'llm. ~T~lhrlln1\~:n. doxa~' Ibn ~ullorl,!lmd(' . 

.;hlNamphelllcoL ~lrc.:plulllyc1l1 ;;md 0:X~1etracyclinc 'fhl'" fllldmg wa ... In line \\lIh Ih; .... (':I~ 

1Cj',ll) who found thaI;" pl1t:llllloniae and E aer".~II:':.\ r~"'I~lant to !.)Uf _U1tlml(ruto),;;-". 

namely amplcllhn. r~ml1lhn. streptomycin .:!nd tCif<!cydllle 111 bO\ Inc "mubr r~"l1lt \\J ... 



found by AbdcJ-Gadir (200 1) in camel that K p lfeumoniat' and E lIt'l'ogenes were resistant 

to o:xytctracyc ltne, erythromyci n and penic il li n G. However. K p"eumoIJiac and E 

(It'rogtmes were 100% susceptible to po lymyxlIl B. nalidixic acid and gcntamyc1l1 ~llllllar 

to tindlOgs of ll usselll (1999) in bovine and Abdel·Gadl r (2001) in camel 

£.\Ch4!rcia coli \\ere resistant to meth ic ill in, erythromycll1 and l:efo:xil!n slindar to K 

pnt'umoniat' lind £ aerogelJes, The most effecllve drug for Ecc..h were polymY:X1ll B, 

nalidiXIC aCid and gentamycin. Similarly Abdel-Gadl r (200 I) In camel reported that E wll 

W3 ... relllll tani to erythromycin but susceptible to genlamyclIl 

Sfl'tprOCOCtIfS srp. sho\\cd resistance to po\ymy'\\1l B. !lahell'\ic aCid and slreplomyclO 

The mo ... t e nec li\e dnLg for SfreplOcocclI,l \PP \\ere CefoxlIlIl. crythrol11)cin. 

chloramphenicol. gentamycm and oxytetracyclmc SlI1tildrl) Il u'j"CIIl (1999) In bO\ lI1e 

found that SfrcprocoCCllJ IIPP were susceptible to chloramphemcol. oX)lclraeyciLne. 

Cf\ IhromyclIl and gentumyclll 

( "'1('''11,,..'';1111/ speclc, \\L'Te generally suscepllblc \0 .111 JI'U~" c'\'~pt nalujl'\K ;Il:ld lhe 

Ill(ht cffcdl\ c dmg for CrJrYIlt!buclerillm specie, wen: POIYIll)',\1I1 B. cr;. thronn, '1 and 

~!.:nl;ml~l'!n ,-lrUl/lu}1,ld.:nlllll p)"ogene.( like ('OI'\'I~b<l' I. ;'/1/1 Sfl (. \\cn: \lhc1.:poble 10 

all Jmg" exccpl nalldlxll: acid AlIlsolatcs of .-11'( ./11 ,hadl '11111 1'_\. '11,'_, wcrl' <,lI<,ccpllhle 

to eight dnlg". namely, tne lhicil1l11. cr~ IhrtH11\ t-;n, cl<1\ .. I~·IiIIll. <,u lIon.! m Ide. 

l·hloramphelm:ol. gentalll) em, slrcplomyclll and ox\ I":lr,LI.:ydll1c lIti" timhng \\ "\ 111 

agrl'CrtlCnl \\ Ith Ilu .. ~e!lt (1999) and Almaw (200J 1\\ ho fnund '\lIl11l:.ir n: ... ult 111 bm lilt' ... 

BIll'll/US (;al'If.' \\a:. n!:-I~lant to Cefoxitlil. Cloxacillm and (icllIamy\ til -1 he mo .. t dlcCII\ e 

dmg for n n,'l'eIH W<\II nalidixIc acid, ery thromycin. !\ulfon:Hludc, chloramphcnLc\J1 and 

streptomyclll Tim findmg I .. In line with Alma\\ (2011": 111 bO\'lIlc \\ Ito hllllld th,l\ H 

~'t!,.c /1 susceptIble 10 e~lhromycin (100%), S-.llfi,oX3blll' (100 ,,). chlOlamphcmco\ 

f luno ) 

,,,,,.,,1,"'/ '(I( 'ell' IIIr':IIS \\,a.., re<'ISlanl 10 PCIllClll!1I Ind n.lhdnlc add IlIml.'\!.'r, \hd..:l-

(JaJlr 120UI) III camel rcponed that S (]lIr/!l/\ \\cre ... ml.cpllhk (91.4%11<\ PCllIl:lil:n (J 

Although.li eridvfllIl,hl "umlar to S aureus were rl"I ... W/i! to pellll'lllm and llalLdl\.1C II I~ 

Ie ... , relllSlilnl ttl titcsc drugs ShlrhyloC!!('c/I,\ l'I<km·(f1f., \~a~ morc "'lh(cpubl" to 

40 



methIcIllin than 51 aw·ells The variation might be due to the fact that S aw·ells is mostly 

1Il\·oh"ed III clinical mastitis. All isolates of S aureus were susceptlblc to sulfonamIde and 

gentamyclll \Iso 82.70;0 of S aureus spp. were susceptIble to Mcthlclllm. This IS III 

agreement" IIh Almaw (2004) who found thai S llureliS susceptIble to sulfisoxazole 

( 100%) In bo\ me Hussein (1999) in bovine also found that S aurelH was suscepllblc to 

gentam),clll 

4\ 



6. CO:"lC L USIONS A '\'1) n ECOMl\lE~DATIONS 

In de\(!loping cOll ntrie <; like Ethiopia there IS high dcliclency of protem The !.!oat as a 

doury annnal can play In Important role III reducing Ihe gap between the hIgh reqlmemcnts 

01 protem of annnal NIgm and the low a\allab1i llY Oa1l) goat mllk. though small 111 

Ljuantl1y. proqdes an all year rou nd source of animal protem Ne\enheleS'~" mastills could 

be an Important factor IImlllng milk produc tion III goats. It also causes kid monality. 

culh ng of docs and ma"'1111'i pathogens han.' zoonotIc potential. 

! 11 the present s tudy. the pre\"alencc of masHtls at g031 le\el. hahe Inel and nod.. le\el 

\\a~ hIgh This Indici.lles Ihal mastitis is ont: of lhe lIlaJOl plOulems of IIldigenou .. go,1\', III 

111IIk production The large number of bactena Isolated. the dlversl1Y In ~pccles and thei r 

dhtnbullon m flock ... mdlcate the economic Imponance of the dlsea<;(' isolation of high 

number of Shlp/n [0, us lwrellS and B c.:rem and (\ther maqltlS pathogen ... lndIC";"He the 

Pl1tcIlllai nsk 01 C"on"'lIrnptl(Hl of ra\\ goal milk 

Tile maJont~ of thl' Ie-qed !,o[ates were ,;,u,;,ccpub1c to the \3nou .. anl11llICwn13J -f!cnh 

(H:nt,IIll) un. POIYllll'\.lll B . ..:hloramphemcol and tl thr· m~cln \\ero.: dlelll\" Jnl!,!<; 

\\ herea" nalidl'\.lC cl0'\.acll!11l aCid. methlclilm and Irepwmyc!1l were rd.lIl\ c;l\ Ie, .. 

dleClI\"e ag.amslth\! pathof!t:n..; 

["ht: scn-;ltl\l1y ... pt'ulicHY and agreement of C\l r \\;th dlittlre mdlcate good d .. !glw<;tle 

\ .!lut' of the leSt fell the detcctlon of subcltmcal ma ... t1Il' III g0at.; 

(iOJ1" wIth loosely all ached udder and llluitlparhll.' (Jne.; \\ere more ... \l<;ct: .... l1hk 10 

mlramammary IIlfCl·W \n 



Based on the results of present study the followings are recommended 

• Awarcnes" c reallon has to be done for the fanne rs concernmg the economIc and 

publtc health Importance of mastitis in goats, 

• Pre mIlking and post milking udder washing and dl':illlfcctlom. need to be practiced 

• ll yglemc tnllkmg procedures such as mtlkmg mastitic goa ts last haye to be 

pmcticcd 

• 13 0tllllg of mtlk before consumption is reqUIred 

• Care has to be taken in selection of dnlgs before lIl ~tltu t lllg treatment agaI nst 

maS!\Ils 

• C\lT can be used at field level 10 detect subcltl11ca! mastltis \\ here laboratory 

rd ... dLtlC:-. ,\re not <l\-,l liablc . 

• Cl!lllcal cases have to be treated and chronic and Ul11reatablc cases ha\-e to be 

cullell 

• Ihgh rroducmg goats with pendulous ullder and mulupanOlh goats requires specIal 

care ,lilt! follow up 
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8. ANNEXES 

An il e). I : InlCrp rc latio ll ofCl\fT sco res o n goa t milk 

5,core Interpretation Visible reaction ' Mean number of 
leukoc)1eS per ml 

0 Negati\c No reaction 68.000 

I. 
I ' Trace Slight precipitalion 268.000 

Weak posit!\(' Distinct precipitation but no 800.000 

gel formation 

2 DistinCI \li,turc thi ckens \\illl gel 2.560.000 

positi\ e formation 
,--

Strong \'iscosil~ grcall~ increased . ": 10.000.000 ) 

paSi li\ e <,trong gel i.e . cohcsiH \\ ilb a 

com c\ surface 

r",()tm.;c . .... ~hailn d til. ( 197 1): Quinn 1.:1 til (19991 
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Annex 2: Flow c h:u"t fo r isolation and identifica tion o f bacteria fro m milk 

Collection of milk sample 

~ 
T' 

Cullure irrcspccli\.c ofC \1T resuli 

I 
InoculatiiJh all blood agar 

~ 
Incuhation at ~ 7 'c for 24-48 hour~ 

I 
Observation of c~lon~ characteri stics 

~ 
Suculturing all blood agar and \lacConkc) agar 

~ 
Incubation;1I 37 t I,'r ~J hours 

• 
Primar~ idcntlfication 

,. Oro\\ th on \1ac( 'onke) agar 

,. Catalase test 

,. (hidase test 

,. 0 - ,. le,>t 

,. \I otility test 

~ 
Sl.!'condary hiochemical tC'ib 

,. Carhohydrate ICfIlll:ntatH,m 

,. Citralc ulilinuon 

:; I 



Anncx 3: Pril1l~ry idcntification of Gram-posilivc b~clcri3 

Oxidative 

COCCI Cat. + / 0:\ , .\hcro(·occus spp. 
-

Fcrmentati\c 
Cat. + / 0:-.. . - St£lph)1ococclis spp. 

Fermentative 
Cat. - / 0:-.. - Streptococclls spp. 

Unreacti\c • 
Cat. + / 0:\ - Rhodococcus equi 

GRAM-POS ITIVE 
BACTERIA 

Oxidative 
_I ""ocardia aSll!roids 

Cat. +/Ox. Bacillus spp .... (some) 
I 

ROD'> Fermentati\ e 
AClinonn·ce., \·/.I"("OSII'<; 

Bacillm spp· (some) 
Cat. - 0, Connt!haCierillm "'pr. 

U\tt!l"ill "'Pp. 

• 
lcIIll0l1l\H'\ "'rr." (most) 

Fermentati\e ·!cfllWIIHn·, jJl0j(el/('1 

Cat. - 0.,. - ErYl'IJe/olhrfl: srp· 
('/nsiridllllll ... pp . .• . 
Euhacreriul1l ... pp. - > 

IOCfohacillll.\ "pp. 
Unreactive 

Cat. .... 0, I Rhodococc/l.\ ('qui 

(Cat. Catalao,;e: 0, o\.idase: - = positi\e rCa~lI'lJ1: - negali\c reaction.:. \ariable: 

• 1lH.){IIc. ,. • anaerobic) 



An nex 4: Prima ry identification of Gram-negativc bactcria 

No growth on Oxidative 
COCCI f-+ MacConkey f-> Cal. ~I Ox. + f-+ Neisseria spp. 
(Cocco BranhameUa spp. 
bacilli) f--+ Growth on --+ 

Oxidative or unreactive 
f-+ MacConkey Cal., Ox. - Acinetobacter spp. 

Oxidative 
Cat. +/ Ox. + f-> F/al'obacteriulII spp. 

Fennentati\e 
(at. + 

GRAM-NEGATIVE 
Ox .... f-+ Pasteurella spp.{most) 

BACT~RIA Unreactive Brucella spp. 
Cat. + Ox.+ f--+ Ilaclll0l'lIilus spp. 

Pasteurella anotipestijer 
Toy/orel/a eqlligel1ltalis 

Unreactivc 
No growth Ca1...= Ox. ~ -0 Morw:ella spp. 
on --+ Compy/ohucter ~pp. 

/ 1\ lacConke) Unreacti\e 
(at.~ 0:-.. - --+ Fruncisellll tu/arellsis 

ROD, I 
Oxidative 

Cat. + (h - ,. Pseudomolla~ spp."'(most) 

~ F emlental i vc Aero/llvnw "pp." 
Cat. + 0.\ - r- Pasteurella Iwemo/\tica 

Plesiolllo}1m spp .... 
Fennentati\c 

Gro\\ th on CaL..:!:: 0\ - r- Actlllobaci/lll\ ~pp. -
MacConke~ ... 

Fermentative EllterobUCleriaceae'" 
Cat. ~ 0;... ~ r- Pasteurella ('(Ihal/i 

Unreacti\ e Borciete"a ..,pp.* , 
Cat. + 0;... ~ -- Alcaligenes spp.· 

(Cat ""Catalase: 0:-. :oxidase: '1"= positi\c fC<1(\I(II1. - = negati\e reactlllJ1:'" 

\ariable. - motile) 

Source: (Quinn ct al.. 1999) 
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Annex 5: Primary identification lests 

G ram 's stain (Carter. 198-1 ) 

Procedure: 

• :-. take a thin smea r or fi lm 

• Allo\\ the film to df) in air 

• FI,\ the film b) passing Ihrough thc Bunsen flame SC\ eralti me:. 

• n ood the :. Iide \\ ilh cr)sla l \iolel for 30 10 60 seconds 

Pour of the stai n and \Vas h the remai ning stain \\ itb iodine ~o l li t i on 

• \Vash off the iodi ne and shake the excess water from the slid!.! 

• Dccolorizc \\ ith acelone alcohol 

• Counter stain \\llh safran in fo r 30 to 60 seconds and \\ash \\ lI h \\ater 

Cal:.I:llOe 1(,101 (Q Uilill e/ at .. 1999) 

PnrKlple: r he breat... dcmn or h~ d rogen peroxide into o"'~gl..'n and \\ater i ... Illl:JTateu b) the 

en/) me (3Ial<l.-.e. 

Pr\I':l'uun: \ IOllpful oj Ihe bacterial grO\\1 h i ... til ken from Ihl!' tnp til the n ... lunies ~noidlllg 

the t1lood agar mediulll. The bacterial cell s afC placed on a clean 11lICrmCOpl..' ~li Je and a 

Jrop of 3%, I1 ~Ol is added. An effervescence of o'\ ~gen g<1 .... \\lI hin il k\\ ..,('Fond .... 

mJI.:alcs <1 positi\ c reaction. 

(hida"'" le<ii t (Q uinn elllt .. 1999 ) 

PrinCiple ' I he C) tochrome o'\ idase enzyme is able 10 o",idi/c the .... ub .... tr;;lIe tt!lraIllClh) I-r­

rhcn~ Il!'ncdiamml..' dih)d rochloridc.forming a co lourl!d ~nd pfoduct. Indophenol 

p, , ... durc· I'n: pan: 3 "'lliution (If I ~o H~tramc:th)l·r· rhcn~kncJiamlnc dih~Jn'.:hl,)rIJt' 

thcn J rlccr of liher paper I~ moistened in a PCln dl ... h \~ IIh fn.-: .... h feagent .:lnJ the le ... 1 

hJ.dcriulll I'> ... Ireal..cd firml) across the fi lt er papcl' \\ ilh .:I !!l.!:'>", rod \ dark purrlt' ':OI\lUf 

Jlt1nf! the strcak line \\ ith in 10 seconds ind icates a rn~ill\c reaction P.'l.'udo/l/(l1/ll1 

a~'I'II.I.!/II0.\cl can be u<iied:Is a positl\e conlro l organi~m 

Sol 



O-F les t (Q uinn er fll .. 1999) 

Procedure: Prepare O-F base medium and \\hen the O-F base ha~ cooled to 50 C add 20 

ml of "'enle glucose solution into 200 ml of O-F base. for a fina l concentration of I ~o 

glucose and di"pense in to tubes. Two tubes of Ihe O-F medium are heated in a beaker of 

boiling \\aler immediatel) before use 10 dri\e off an) di!-.sohed 0:-..\2Cn and the tubes are 

then Willed rapidl~ under cold running water. Both tu bes are ... tah-UlOculated \\ ith the 

bacterium and a la~er of sterile paraffin oil is la)ercd on top o f one of the lUbes ~sealed 

lUbe) to a depth of about Icm and the tubes arc incubated at 37'( and examined in 14 

hour .. and then dail) for up to 14 da)s. 

\ l otilit~ leSI (Quinn el (II .. 1999) 

Procedure: SI\\ medium (BBL) \\as used to detect motilil~ and the medIUm \\as .. tab 

ino(uJated u ... ing a straight \\ ire. Then the tube is examined for motllit~ after 14 and 48 

hour .. II there i'::l a din'use gro\\th throughout the medium. the haderium i .. matiit' Th~ 

~nl\\ til Or;! 1l<ln-motik hacterium i~ confined to stab line. T, interpret the re ... ult ... h\)IJ thl' 

lui;le :1~:l1I1 .. t a -=,(1)..1 light and compare the inoculated tube .. \\!lh un 111l'(ulatcd onl' 

('\\!Ple .. ! (Quinn ela/ .. 1999) 

Prm:edure: \ .;ulture of the S/{lf1hylococcus aUl'eU.\. \\ith a \\idt.: /()nt! 01 partial hat:nltll~SL" 

(beIJ-hac1llol~sLn) is :;treal..ed across the cerller of a sheep or n, hl011d agar plate \ <.!reJ~ 

01 the su .. peci Group B streptococClLS is made a\ right angle .. tn. and wken to \\ itll in 1 to 

1.5 Illlll of '>tapb~ lococcal slreak. The plate is incubated at ~ 7 ( lor 18 24 hl)Ur.. \ 

positL\e ( '\ \lP tc..,t is indicated b~ an arTO\\ ·head of complt.:tl' hac:mol)sis. Tht: gr\lUp B 

qrc:pt\'.;\\!.'ci prl.lduce a diffusible metabolite that complete the: I~'h 01 Ihe red cdl ... \nl~ 

p"rtlalt~ haem(\I~",ed b~ the beta hacrnol~"in of lhe .... taph~I\\.;:\)!.'t.:u .... 
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Annex 6: Second lll~' id entifi catio n tes ts 

Indole les t (Q uinn er a/ .• 1999) 

Principle: Indo le positi\ e bacteria possess an enzyme tf) ptophanase \\ hich com erts 

tr~ plophan to indole. 

Procedu re : Stab inocula te 51M medium \\ilh test bacterium and incubate al 37 'le for 18 to 

24 hours. Then add Kovac·s reagen t (0.2 ml) to tube and stand for 10 minutes. 

lnh:rprdation: The formati on of dark red ring indicates pos itive reaction \\hile in negati\e 

reacllon a ~eIlO\\ ring is formed . 

rdelh~1 red (!\ tR) tes t (Quinn erat., 1999) 

Pnnupk. II is a quantitative test for acid production. requinng pmitl\c orgallisms to 

pr('du..:e 'trl)ng acids (lactic. acetic. and ronnic) 

PrlKedure. Inol:ul<1Ie \1 R-\'P hroth \\ ith pure culture 01 11.',1 N~ill1l"'l11 and incuhalc al ~ -; '( 

Illr 1\\ ua~,. tllI;n add 5 drops of \IR solution in 10 Ihl~ media 

lnlerprt'tatlon: Produc ti on of red colour indicales a pO,III\C n,.'~ult and ~dlo\\ colour 

ncgatlH.' in meth) I red test. 

, -ogl· ... -l'roskaucr (VP) leSI (Q uinn et at., 1999 ) 

Pnn~lple· Some organisms produce acetoin as the chic i end pfllduel of gluco<:.c mt'labolism 

and !0nn less quantity ofmi,cd acids. 

Prrl ... t:dllrt: 11Il'~ulate \IR-\'J> nfNh \\ith pure CUltlln..' III Ihl'le,\ Nganhm amJ IIh:uhd\C al 

\7 I.. hiT ~ day~_ Then aliquot I 1111 of brolh to a ckan tl· ... 1 luhc and add 0.0 ml of.5 0 1-

n,lphlilol fol1o\\t'd b; 0.2 ml of .. W 0/0 KOH . Shake the IUhe gcntl~ 10 C'P(lSC the medium In 

atmn ... pht..'Tic ox)gen and allo\\ Ihe tube to remain undislurbed for 10 10 15 mlllutt..'s 

Intt'rpretation· A pink colour indicates a positive react ion 
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Ure:1SC tes t (Quinll cl af., 1999) 

Pri nciple: Urease is an enzyme possessed by many spec ies of microorganism that can 

h\drol\ze urea \\ ith the formation of ammonia (alkaline). 

Procedure: The surface o f the agar s lant is streaked with the test organism and incubated at 

37 '( for 18 to 24 hours, 

Interpretation: Organisms that hyd ro lyze urea rapidly may produce positive reaction \\ ith 

in I or:2 hours. Red (pink) colour through OUI medium indicates posi tive reaction. 

Annc). 7: Diffc rcnti a tion of mastit is caus ing S({lphy fococcltS spp lllld M icrococcus sp p 

Test S aureus eNS ,\/tcrOCOCClfS 

Catalase + + + 

C oag.ula..,e + 

l-I aenll11\ "'1 .. , 

\ lamlal ( \) + 

\ lalt\l'-<;' \) + \ ' 

Glu':o-.e ( \ + 
~~-~-~ 

- Po-'1I1\e react ion. -- Negati\e reaction. \' -variable reaction. A acid production 

Anne\ 8 Differenti a ti on of mas titis caus ing StreptocoCCI/\' spp. 

SpcCles CA MP Test Growth on 
MacConke) 

Sfr a:.!{/!{/cflot! + 

Sfr IIhcl"/\ ± 

SIr JIII/gcl/.\ 

Sf)" jllIIl<'/II0 llWl' 

Easculin 
hydrolys is 

Other Confi r11lalor~ Test'> 

\l al1itol -(A) 

Salicin +(;\) 

... alici n +.\lal1l1o[ 

")allc1I1 (-) 

\l anitol (-) 

+ Po..,!!l\e reaction. - = Negali\e reaction. ~ - Positive or r...:egati\c 
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An nex 9 : Differential test used for BllCilllU SP I}, 

Bacilllls spp" Citrate Arabinose Manitol Voges Proskauer 

B. sl ear/Of he rmoph /Ills , 
B cerelH + + 

/J "lImillls + + + + 

8 brevis d d 

B. caagulallS d d d d 

V=variable reaction. d- 11 -89% st rains are positive 

Source: Carter (1984) 

Annex 10 : Diffcrcntialtcsts used for Corynebacterium and A ctinomyces s pp 

( "on-nehaul!rilllll Catalase Ilemol~ s i " Glucose Lactose \Ialt()s!;' "I rehalose 
and A pyogl!1/(" \ test 

C IIlcerma V + 

C hm'is + 

C pst! IIdOiIi he/"(· 11/0,\ is + + + + , 

A jH'O!!.C'IIt!\ + + + ; " \ '-Variable reaLlion, 

Source: Carter (1984 )" Qu i 1111 ('1 al" ( \999) 



Annex II : Differential tes t used fo r Gram· negat ive rods 

G-\C' bacteria 2 3 4 5 6 7 8' 9 

I: coIl + + (i) Y!Y, Gas+, 11 2S· + 

k plIl?lIlIIOnioe + + + Y IY. Gas+. H,S . + 

(·If freundi + + + YIY, Gas+. H,S' + 

P oellroginosa + R1R, Gas"". l-bS· + 

I' lIIimb/is + ± + YIY. Gas' . H,S' + 

I' \ II/garis + D + V V, Gas'. 1-I1S· + 

/, clerogclles ~ D + YV , Gas·. 1-i1S· + 

E agglomerol1S + + D D VfV.Gas'.I·hS · + 

P I1Il1/rocida 1-11S- --
indole tesl. 2 Meth) I red test. 3 VogesProskauer test. -t Citrate utililalioll. 5-I~sine 

decarbo:\ dase te~t. 6=urase test. 7=TSI test. 8=0,idase test. 9=Gro\\ th on \hcConl-.e\ M.ar . . -
f) ~6-75%, of S1rain .. positi\ c. (+)=76-89% or ~train., are positi\e 

·\nn('\ 12 : l\11..'dia used for iso lation and identification ofbacter i:! 

Blood Agar Ba<;e (BBL. Becton Dickinson. l.ISA) 

Composition (gil): Heart muscle, infusion from (solids) 2.0: pancreal1c d!ge)t of 

casein 13.0: Yea..,t extract 5.0: sodium chloride 5.0: agar 15.0 

Preparation: ">u~pend ·W.Og of the po\\der in I liler of distilled \\ater \ 1i, 

thoroughl~ I kal \\ ilh frequcm agilal!c," and boil for 1 minute 10 ..:\)mrklel~ 

dissolve Ihe p(mder. AUlOCla\e at 121 (. for 15 minules. Cool the ha"'l' I, 4'i to 

50"C and add 5°", "terik dcfibrimlll'd bl0t)d. 
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2. 1acConkc) Agar (Oxoid, Hampshire. England) 

Com position (gil): Peptone 20.0: lactose 10.0: bile salts No.3 1.5: sodium chloride 

5.0: neutral red 0.03: c~stal violet 0.00 I: agar 15.0 

Preparat ion: Suspend 5\.5g in 1 liter of disti ll ed \\ater. Bring to boil completcl ~ 

Sterili ze b~ autocla\ ing at 12 1°C for 15 minutes. 

3. S I ~ l Medium (BBL'. Becton Dickinson. USA) 

Composition (gil): Pancreatic digest of casein 20.0: peptic digest of animal tissue 

6.1; ferroll s ammonium sulfate 0.2: agar 3.5 

Preparation: Suspend 30g of the po\\der in I liter o f distilled \\<llef \.li\ 

thorollghl~ ileal \\ith frequent agitation and boil for Iminule . Autoela\(' at 121 <­

for 15 minute .... 

4. o·r basal medium (\len.:k. Darmstadt. (ir.:rman:) 

Composition (g.l): Pl'ptone irom casein 2.fl ~r.:J"1 C\tracl 1.0: sodium .:hi riJe :".11. 

Di · polassium h)drngen pho"'phate 0.2: hromnth"t1lol blue 0.08: agar·agar: ~ 

Preparation: Suspend llg in I liler of di,)lillcd \\iller b) heating in a boillllq \\<ller 

bath or in a current steam. aUlocla\e (1:5 min utes at 121 °C): al appro\imutLl~ 50' ( 

mi\ in lOamI liler of filter steri lized IO~o "olution of D (~) glucose I;1CIO-;(,. 

sucrose. or other (,,:arboh\drates: dispcn .. e In 10 tubes to £1\ e a J..:rth 01 

approximatel) 5cm 

" Phcnol·reJ brolh ha"l: ~ \ len.:k. Darm ... taJI. (ll:rman\ ) 

Composition (gl): Peptone from ca<;ein :' 0: pepwne rrom meal 5.1 1 ",dlUm 

chloride 5.0: phenol red 0.018. 
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Preparation: Suspend 15g in Iliter of di stilled \\ater: di spense into tubes and insert 

fermentation tubes: if necessal"): autoclave (15 minutes at 121 °C). At less than 

60"C add the reactants (final concen trat ion 5 to 109 I liter) as stefile-~Iut ions. · 

6. \lannitol Sa il Agar (Difco. Delroi!. USA) 

Composition (gil): Proteose peptone No.3 10.0: Bacto-beef e.\.tract 1.0: D­

mannitol I 0.0; sod ium chloride 75.0: Bacto-agar 15.0: phenol red 0.025 

Preparation: Suspend Illg in I lite r distilled \\ ater and heat to boiling to dissohe 

com pletely. Sterilize in the autoclave for 15 min utes at 15 pounds prt!ssure (121 C). 

Cool 10 45 to )OoC and di spense in to Petri d ishc:-.. 

7. '\utrient agar (O.\.oid. Hampshire. Fngland) 

(ompo':>ition (g.I): ··Li.lb-il.'ll1co" po\\der 1.0. ~ca ... t c\.traci 2.0: peptone:; J: 

.... \'dium chloride 5.0: agar I ~.() 

Prcparatic"In: Suspend ~8.:; In I liter or di.,tdkJ \\;.lter Gnng to boil to di .... sol'..: 

complctel~ Sterilize b~ aUb,cla\ ing at 121 ( for 1:\ minutt!., 

S I riple sugar iron agar (~ l cr...:k. (jcrlllan~) 

Compo!:>i tion (gil): Peptone from casein 15.0: peptone from meat 5.0: meal e\.lrad 

:;.0: sodium chloride 5.0:IJdose 10.0: sucrosc 10.0: 0(+) glucose 1.0: ammlllllUnl 

inm (I II ) citrate 0.5: s0dnuTI thi('-;ulfaleO.5 : phelllli redO.002-l: agar -agar 12.0 

PrcparrHion: ~uspend 6~~ in ~ htc:r ofdi"lilkd \\:lter h~ ht.:ating in J bnillng \\dkr 

,",ath or In a current 'iteam: dbrense in tl\ IUbt"~: .lUll,.:!a\ t" (15 mimlle.., at I::! I ( 

\110\\ II) "olidif~ 10 gi\c J~Jr "lams. 

l/ I."lmmons Citrale Agar (BBI . Be.:ton Did.in"oll. l l ~.\) 
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Composi tion (gil): Ammonium dihydrogcn pbosphmc 1.0: dipOiassium phosphate 

1.0: sodium chloride 5.0: sod ium citrate ::!.O: magnesium sulfate 0.2: agar 15 .0: 

bromoth)ll1ol bluc 0.08. 

Preparation: Suspcnd 24.2g of the powder in I liter of di<;tilled "ater. i\\i ... , 
thoroughl). heat '~ith frequent agitation and boll for I minute to complete!) 

dissohc the po\,der . Autoclave at 121 'c for 15 minutes. Cool tubed medIUm in a 

~Ianlcd pos ition for slants. 

10. Ed\\ards medium. modified (Oxoid. Hampshire. I ngland) 

Composi tion (gil): "Lab-Lemco" powder 10.0: peptone 10.0: aesculin 1.0: sodium 

chl oride 5.0: crystal violet 0.0013: thallus sulphate 0.33: agar 15.0. 

Prepa ration: ')u\ pend 4 I g in I liter of di stilled \\ <Iler Bring to the noil to dl""oh e , 
":l) 111pklel ~ ~ terili7e b~ autocla\ ing at 115 r for ::!O minute". Cnol hI :'0" C: add 5 

107010 of ste rik ho' inc or sheep blood. \ ·Ii ... \\ell and pour pliu!;:". 

I I LO~ ln \Ieth) lene Blue Agar (mod ified) Lc\ Inc «hnid . Ilam p"hlrc. I ngla ndl 

COmpO\i l10n (g; I) : PeptonelO.O: lactose 10.0: Dlpotass iulll h)drogen phosphate 

~.O: <.:: o:-,l n Y 0 .4: Illcth)lcne blue 0.065 : agarI5.0. 

PreparatIOn: ~u s pe nd 37.5g in I liter of di ... tilled \"iter Bring II) the 1:1\11110 dl ...... ,)ht' 

Ullll pit:td) ')teril ize b) aUI OCla\ lng at 1::!1 ( li'f ) milll1lt',. (\)01 III olJ1l and 

,hahe Ihe 1ll1'J1U1l1 in order 10 o-..idize the 1l1elh) lent: hluc (i.t' rt' ... lort: it-- hille ";\I!I,ur 

and I\l\ll',rt:nd the precip ita te \\ ~l1..:h i .. an e" .. ~nllal r:lrt'- oj the medium 

I ~ \IR-\ P medium (O-..oid. Hampsh ire. f nglandl 
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Composition (gil): Peptone 7.0; Glucose 5.0: Phosphate buffer 5.0 

Preparallon: Suspend 17g in I liter of di stilled \\ater. \Ii"\ \\eli. d istribute in to final 

con tainers and sterilize b~ autocla\ ing at 121 °c for 15 minutes. 

14 L' rea-\gar Base (BBl". Becton Dickinson. USA) 

Composi ti on (g/I): Pancreatic Digest of Gelati n 1.0: De"\trose 1.0: ~odium Ch loride 

5.0: Potassium Phosphate 2.0: Urea 20: Phenol red 00 12. 

Preparation: Suspend 29g of the powder in 100 ml of uistilled \\ater. \\ix 

thorough I} and Sterilize b) filtrati on. Suspend 15g 01 Agar in 900 rnl distilled 

\\ater. Autocla\e al 121 °C for IS minutes. Cool to SOue and add 100 rn l of urea 

agar base. t\li>. thoroughly and dispense asepticall) in ste rile tubes Cool tubed 

medium in a slanted pos ition so that deep butts are formed 

15 \Iulkr \l inton Agar {BBL '. Becton Dick in ... tm. I '"' \ (ompu-.ition(pcr IInt'r 

purified \\;;tterJ. Beef e,tract Jgm. Acid II )drol) ... atc nj t:a"'l:1Il li.5gm. t~tan.:h 

5gm. Agar 17gm 

PrcparalHm: Su'>pend 38gm of the pO\\der in 1 lith.:r \11" puniled \\atl'f \11, 

lhoroughl~. Il eat \\ith (requem agnation and boil j(lT I min \() cl1mplelel) dlS'>oht' 

the po\\ucr. Autocla\e at [21 C for 15lllinutcs. Do not mer heat 
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