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ABSTRACT 

The study was conducted with an objective of determining prevalence of mastitis in local zebu 

and cross breed lactating cows and assessing efficacy of seven phytopreparatons on commonly 

isolated pathogens of bovine mastitis. The study was based on 369 lactati ng cows with in small­

scale extensive and semi-intensive husbandry practices in two selected highland and midland 

areas of Amhara region and in a large-scale intensive farm in Algae ATVET College. During 

sampling, each quart~r was inspected for clinical case of mastitis and quarter milk from each 

cow was tested with CMT for sub-clinical mastitis. Plants were collected from their natural 

habitat, prepared, extracted and impregnated for efficacy test on (n= 12) isolates of 

Staphylococcus aureus and Streptococcus agalactiae. With combined clinical inspection and 

CMT test, an overall prevalence of mastitis was 50.7% (16.0% clinical and 34.7% sub clinical) 

are cow base and 39.8% (6.3% clinical and 33.5% sub-clinical) at quarter level. A binary 

logistic regression analysis showed statistical associations of intensive farms (OR= 10.727, p= 

0.000) with the disease than extensive husbandry practices. Cows at third and above lactation 

were statistically associated (OR= 5.418, P = 0.000) with mastitis than cows at first lactation. 

From seven plants tested for efficacy Bereza, Commicarpus pediculosus, Cyphostemum 

adenocaule and Xanthium stramarium showed visible zone of inhibitions. There was a 

significant difference' observed within mean zone of inhibition of plant types. Mean zone of 

inhibition from 20% Commicarpus pediculosus (29.00mm) was found statistically higher than 

(P<O.OI) mean from 20% Bereza (19.83mm). (P<O.Olmm) mean from 20% Cyphostemum 

(26.17mm) mean zone of inhibition from 20% Commicarpus pediculosus was also found 

statistically higher (P<O.OOI) than mean from penicillin G resistant isolates (19.13nml) and 

(P<O.OOI) than mean from oxytetracycline resistant isolates (11.25mm), 66.7% and 33 .3% of 

the isolates of Staphylococcus aureus were resistant to penicill in G and oxytetracycline, 

respectively. The higher prevalence of mastitis and drug resistance development of isolates 

results economic loss to increase in a farm with a subsequent effect at national level. To combat 

the loss an effective control program needs to b e implemented. Finding alternatives for drug 

resistance are of the jlctions taken for the control program. in-vitro experiment result of plant 

efficacy in this study will be used as an input to so lve the problem. 
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1. INTRODUCTION 

Ethiopia has high l ivestock resources potential, estimated at 47 million cattle. 26.12 million 

sheep, 21.7 million goats and 0.38 million camels (CSA, 2008). In spite or Ihe pOlenlial , the 

expected benefit from livestock sub-sector seems minimal. The lower pl'llciuctivilY are 

associated with both non-technical and lechnical constraints including in<lclequ<lle year- round 

feed resources, losses from wide spread livestock diseases inleracting II ith a lack or inadequate 

veterinary services, low input husbandry pnlctices under which the: :Irc 1\:~II \:d. Illw gt'!l~ljc 

potential for milk production of the indigenou s lives lock breeds <lnd poor aece" III inpul ami 

out pu t market serv ices (Gary, 200 I ). 

Global drivers of the livestock sector include economic growlh and income, demographic and 

land use changes, dietary adjustments and technology change (S leinfeld ('I ill.. 2006). Too 

much livestock product demand as compared 10 its supply h", ing limiled prncluCi demand as 

compared to its supp ly having limited land, ravors increase producti\ 'iIY Ihrougll :1I1 'cn,ilic:lliun 

in urban and per urban areas. System with dairy components ofkrs iJ1COJlI~- gel1C'r~lting 

. opportunities because demand exceeds supply; elasticity of live stock producls i, higher Il;nll 

cereals and global prices expected to increase (Ibrahim and Olalol<u . 2(00). II i, II ilh Ihis Irulh 

that urban and per urban dairy production system has evolved in Elhiopi'lll Iiighl'''llh. U(liry 

development program with little attention to velerinary services componenl could pOlentially be 

impaired due to the many diseases capable of emerging :1 resul! or illlcnsi lication alld 

improvement of breeds. Bovine mastitis could be clinical or sub- clinic:!1 m:!stilis is 

character ized by a wide range of findings including abnormal texlure anci milk, disco loration s. 

flakes or clots in the milk, and increased temperature, swelling and pain or Ihe ghnd. On the 

basis of clin ical manifestations, mastitis could be mild, pCI' ncule. acule or chronic (Cri st <,I ::I., 

1997). In the case of sub clinical mastit is there is no visible signs oJ' Ihe disease. bUI somalic cdl 

count will be elevated and bacteria will be detected in the milk sample cullllre (Radoslit is el 01., 

1994). 
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Economic losses due to mastitis, one of the diseases or intensilic~tion . arc recogni7cd glo b~ll) 

as a major problem in dairy in dustries. At Ihe sub· clin ica l level , the loss is severe and 

unnoti ced by framers; th is is part icularl y true in sCI'.ing like Ethiop ia wi lh im paired animal -
hea lth service and no mastiti s control program. Mill; yie ld can drop as l11uch as 20% per 

infected quarter. Loss due to clin ica l mastitis might be as l11u ch as 10% more on quaner leve l 

(Dij kni zen and Renkema, 1978). Effect ive control measure lo r mastiti s will reduce problem o f 

production loss. Treatment is Olle way fcr controlling the disease. 

The conventional drugs used for the treat men I of mastiti s arc of limited types, espec iall y in 

Ethiopia, and due to this and other factors causal age nts haw showed variable degree of 

res istance. Bacteria like Slophy/oc()CClIS ai/reus .. )/replocv('('{(S Slk~C1C ~. ~llI d Jlsew./vlJ1uI10S 

aeruginosa developed resistance to cenain anr ibiotics with experil11ental and practical 

appl ications which are confirmed by ill·vilro sensitivity test (Hussc in el al .. 1997 : Kerro, 1997; 

Nibret, 2007). Bes ide availab ility. drug cost is another problem. espec ial ly ill rural areas where 

high proportion o r live slOck is reared. Findi ng ;In altcmative e lfecti, 'c ther'II"" " 'ill com plemenl 

country. 

Traditional health care is the use of medicinal pl~mts. surgical tcch\·!il.;tl:.!~ :!nd !llal"Jagem~nl 

practi ces to pre vent and trea t a ran ge of d i seas~ nllu problem ~ I..:lh:dunter-..:d b) ii\c!:>tOch holders. 

Researchers has shown th at man y of planls used to prepare ;"cligenous medici"" del ;:l ICIL"l 

cOlHain active in gred ients. though mllch r('~C:lrLh rclll~lillS to lit.' un!le ill lhi~ ~trI.::1 ( ! ! DC (11 h l 

IIRI , 1996). 

In ch ina , herbal medicine plays an eq ually Illlportant role along with tile usc 01' s\ nlhel ic dru gs 

and antibiotics and traditio na ll1ledicine is an alternat ive to \VeStern med icine (Sileng. 19~7) and 

good propol1ion of modern drugs have been ckvclopcd rrom "I'lil ts used in tr"di tional l1Iedicine 

(Green and Baker. 1992). 

Many A ("ican countri es have no w begun to recognize the usc Ilr herbal remedies as im portant 

partners to the conventional health carc system . In Ethi opia. rvlaci ngasc3L and Tanzania 
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practica l steps are alread y being tak~n to ascenain eflicHc) and cicterrnine optimum dosages lor 

several he rbal medicine practices (MacCorkl c and Mathias. 19<)2). 

Due to absence or modern anil1lal se rvice:, panicul"rh in rural are~ls 01' !ethicl!,i" . li\estOCk 

owners fi'eq uently vis it traditional heakrs to get so lutions lor the ill health animals including 

mastitis problem (Sahle, 2002: i'darkos. 2003). From this point of view plal1ls that are 

documented to have effects on the tremmel1l of mastitis and other diseas~ I\'ill have to be tested 

for their efficacy on disease causing organisms :lIld be \·alidalcd. The aforementioned 

disadval1lages that were imposcd by convenlional al1l ibiot ics ther"p), could al so lead to Ihe use 

of an allernative therapy. A l1lultilude or mastiti s thcrap). \\'hich includes the use of frequent 

striping, herbal udder ointmenl anci oral preparations. massages and diet changes have been 

used before and after the advel1l or antibiotic th~rapy (Fitzpatrick el af .. 1998). AClivities in Ihis 

area have to be encou raged 10 de\ 'clop alternati ve phytomedicines to <I\a il cirug choices and 

efficacy and to solve problems of emergence of drug resi stanc~. ['his \\ill support the slruggk 

against poveny. alleviat ion and initiates rUrlh~r stud~ in th e lie!t! 01 " \:,tllllo-\ I..'l~rin:lr: medicine 

lead in g to the exploilation or Iraditional kno\\ ledge. 

III Ethiopia, clhno-vcterin ary pra(li cc has ~1 long Ilislor} ~!nc.l r .. ,;!ch 10 this gcn~r;liioJl \l:rb:!lI:. 

though documelll3tion may ex ist in churches ~nd monasteries. Since' the lik or farl1ll'rs i~ linkt:d 

to their livestock, Ihey have developed their 0\\ n \I<t\ or keeping '1I1im:11 he:lltil. The.\ troal 

animais wh-=11 ever they gel ~ ick t)r h~;ilt!1 j~ (ulllpnJllli.)cd ;!ll\.! pre\ ,-°nt \\ lh:!~ there i~ illl.' 

diseases problem circulating in anci 8roll nd their loculity. Ethiopia s\illlw:);1 ri ch ll1edicin;1I1urt'~ 

It is amazing indeed to discover. \\hile \Vorkin~ in Ihis liel t!. th~1l aimosl all planl ' or the 

Ethiopian flora are used so me where some ho\\ '1:eciicill.lll\ IGclahun. 197(,). 

Traditional hea:l.:r~ in Ethiopia li St: a IlLIlllbL'r (J ! : WI! ' I"Y' ~i. .. :rl'Jlllh.'llt ,I! ~)l)\ Illl' I lla..;titi .... :Iild 

the efiic8.c), of some of these plants have bl.'-":Il tI .. 'stL'd ;lg,lilht \:;llb~lti\ c ;ISL'I1t:c. ~!1 1llC I Stit)~. ill~ 

vilra study conducted by Sahk' 11002) indicates that Peri.H"(Iria sUl/g{/lel1sn. (:\'fJ/W.\h'"1111/J 

adenoc(1l1le and ClICUJ1lis jici/olills have shown SOt1ll' degree of gro\\ lh inhibitor; effects. 

Markos (2003) and Araya (2004) screened some herbJI prep"r~tions ag:linsl maslilis causing 

pathogens and observed encouraging result s. 
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Generally mastiti s was an imponant disease in the clairy prociuction. A study on Ihe prevalence 

of the mastitis and actio ns taken on the control of Ihe disease will increase productivil ), of the 

sector. The issue of drug resistance is a problem in treatment measures. rinciin g alternmives for 

the efficiency oftreatmcnt needs great attention. 

Therefore. the objectives of th is study were: 

:;. To determi ne the prevalence of clinical and sub- clinical Illastitis and asse" 

associated risk factors in local zebu anci cross breed dairy herds in the study area. 

:;. To assess invirro antimicrobial effect of seven phYlOpreparations on Srapilyiococclis 

aureus and Srrepiococclis agaiacliae isolated from bovine mastitis. 



2. LITERATURE REVIEW 

2.1. Bovine IIlastitis 

2. J. J. Definition 

Mastitis is an innammation of the mammary gland caused by micro organisms. usua ll y bacteria 

that invade the udder, multiply and produce toxins that are harmful to the gland. Ii is a comp lex 

disease occu lTing world wide. Mastitis resu lts in milk compositi onal changes such as increase in 

leukocyte COUIllS, leakage of piasma proteins in I,) the milk . cell dama~e resuliing in leabge of 

intracellular constituents in to milk. changes in composition and decrease in milk production 

(Crist el 01. , 1997). 

2. J .2. Aet iology 

More than 137 spec ies of microorganisms have been isolated froll1 mastitis. Caus~1 agents of 

mastitis could also be classified in to two bascd on source of infeclions. namely contagious 

mastitis and environmenlal mastilis (Cri st ell ai. . ]',)<)7) . AgeJlt::. or maS!ili~ !1H.:iuJe Ct)!l~:lgIO~:~ 

pathogens (Slaphy/ococcus Ul!rell.'. StrepIUCOi.'ClfS agaloCl;o('. C/}' ~\'17 (;'lw(,/f! I';lIIli hOI-is and 

A4ycoplasma bovis); env ironmental pathogens (SlrC'plocoCCUs (~l'sgala(.'iiac a~lj Escherichia 

coli): minor pathogens (Coagubse negat i\l.,? .\"fl/lhy/v('uCt:I!,\) and ll!lCOmmun p::ti: {)~~w: 

(A cl inomyce s pyogenes. ,\1),oc{fJ'(/;u spp. j)(I,'.f( ' t,;,(' //u sr~p, "i fl"c '( IhtlCh 'l"i lIil; ;'(1'"'" !:'(/ ( '/ /iii' 

cereus, Serrolia 1?lOrt!es('en~ . nnat:robic b~l"':il'rj ~:l Slk'ci(:s . (llngi i.lIld ye~l~ts (1Z~I(.iliSiib o..:i of .. 

2000) 

Agents of contagious mastitis 

Staphylococcus Ollreus 

It is found in the udders of chronically infecled cows and also in cuts and chaps ()II Ihe leat SKi ll 

(Blowley, 1990). A bout 10% of the cows may have clinical mastitis but another 50% can h3\·e 

sub-clinical mast itis and act as a source of inlection for furth er clinical cases (Q uinn el 01., 

J 999). Swphylococclis ourells is not an obligatc inhabii3nt of the mammar:, "land 'lnd il i'> the 

worst of the contagious baclcri:d organisms c<IL!sing deep illkctioll or the 1ll:!111!11:1I":' gland 

causing fibrosis and abscess. which is extrellleiv c1inicult to cur,· . II is very dinicull to cu re the 
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infection once it is established and chronic int;"nions Me resistance tll ,t lllibioti cs llZebhun, 

J 995). Many ca,es are characterized by ,Iowl)' developing indur~tions. atrophy with the 

occasional appea rance of clots in the milk or wateriness of the first streams (Raciostiti s CI al., 

1994). The type of mastitis ranges from sub-clinical to the per acute life treating fo rm. one of 

which is gangrenous mastitis caused by the action of alpha toxin thm damage the blood vessels 

resulting in ischemic coagaiative necrosis of the acijacelll ti ssues (Quinn el 01 .. 1999). 

Streptococcus ago/act ;ae 

It is the classic example of contagious mastitis. bccause it is highlv contagious and an obligate 

inhabitant of the mammary gland. The agent can survive from 2-3 weeks away from th e cow 

but multiplication occurs onl) in the udder (Glowh'. 1990). The bactcria do not invade the 

glandular tissue and does not cause tibrosis and abscess (Quinn et III .. 19·<)9). StreptOcoccal 

mastitis is largely sub-clin ical with occasional acute flare- ups. It will permanently decrease 

productivity in the affected gland in chronic infections (Rebhun. 1995). 

COIJlIlebaClenll1ll bo\·is is a norJll~11 inhabil:lIlt ur lh~ leal c~1lwl and LllIil": eOl1lllh)JlI~ i~o!:ltcJ 

from milk samples but is doubtful in causing clinical lllastiti::, because or its 10\\ pathogl:nl:c it). 

It causes a persislent infection or the tcat duct epithelium and a mild but significant rise in the 

leukocyle cell count (Quinn el o/., 1999) 

Mycoplaslllo bovis 

Allhough m)coplasmal mastit is can be clinical I) se\ere. there is r<lrci) an, »>temic 

involvement. Cows of al l ages and at all singes of lact:llion can be al'iected. \\'ith those th:1I have 

recently cJ.lved showing the 1110st severe sign. There can be long tern1 persistence of the 

organi sms in udders ( up 10 J 3 months) and somc eo\\'s may becomc shedders of lIlycoplasmas 

with out sever clini ca l signs be in g seen . The sec retion from an afrected quarter appems litirl\ 

normal in the early stages of lactation. but ifJhc milk is allo\\ed to swnd . :l dl'I'osit orfine.llak) 

material seliles out leaving turbid. II'he) - like su pcrnat:nll tluid. Leukoc\ te coun ts in the milk 

are usual ly very high, often over:20 mil!ion cellslml (Qui nn Clul .. 1999). 
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Agents of environmenlalmastiti s 

Sireptococclis dysga/acl iae 

Streptococcus d)'sga/atiae is found in the udder llnd teat IC$ions (!Jlo\\'le), 1990) ond tends to 

have a lower prevalence th an SlreplOcoccliS aga/(ICiiae and may become overtly clin ical 

(Rebhun, 1995), 

Escherichia coli 

Escherichio coli and other coliforms can multiply rapidly in qual ters with a low ce ll count. This 

elicits an innal1lmatory reaction that destroys a Inl ge proportion 01' the bauer;al popUlation. 

When Gram-negative bacteria die and lyses, endoto,in is released from the cell wall. This 

massive and sudden liberation ofendotoxin results in severe, life-threaten ing towmia, A unique 

feature of co liform infections is that, in the cows '.hat recover, the udde r tissue gnld aall\ rcturns 

to normal with ou t nbrosis. In subsequent I:!etntilln , the gl nncl !,"oduces to it s optimal ,:!pacit\ 

(Quinn el aI., 1999). 

2.] .3 . Patho~elles j s 

Mast iti s most (:ol11l11only begins as ~ ! result of penetration by pathu~CJl! c lllinoorgclllisII1S 

through th e teat canal and establishment into th e il:terior of the IllCl!l lllla r~ gLtnd. It can be 

explained using three stages l1al1l~ly . in vas ion. inrl.',,-"[ll)!1 ~!Ild thl.'11 inlbl1l1n:!l!OIl (Radosti ti:; ei 

aI., 2000). If the interior envi ronment is conducive 1'01' th e growth :lIld multipll catiun of 

invading microorganism, their metabolites irril:Il'.: the de licale ti ss ue :"> causi ng 311 inflamll141wr: 

response. The characteristic c linical s igns de\'~lopcd are an exprcssion of defen se 1\ ith the aim 

to destroy and eliminale the potent ia! in\'Hc!cr~ :tlld ;11:..'n make "~I: ful' rep;li:- to i·~tu rJl Ih~ gi:.lIlu 

to normal. Severil: of mastitis is delt:rlllill~d In :1 (ollsidcrab!c C.\ l\.: I~t b\ til'..' :laW re \)1' Ihe 

infect ious bacteria, natural degree of cow's re sistance , and to somc c.\t~1ll iJ\' stress I) laced on - ~ 

the mamlllary glands by milking practices and environme ntal factors (Schal m el ai., 1971). 

2, IA. Diagnosis 

Clinical mastitis IS recognized by the appearance of abnormal milk, gbnd s\\l'lIin" ::nd or 

illness, Sub clinical mastitis is characteriz~d b\ nom", I l11ilk and hence r~qll il 'c s ,nel ire,'t lcsts to 

7 



detect for example Somatic Cell Count (SCC). C3Iifoll1i:! Mastitis Test (CMT) and Culture 

(Dorgen- Melina el 01., 1988). 

Somatic Sell Count (SCC) 

The SCC of milk is used to identify cows tllat are infected 'lnd to estil11:ne tile prevalence of 

l11astitis in an ent ire herd. Milk frol11llormal or uninlccted co\\s \\'ill tN"tlh h,tl,·:t som"tie cell 

count in the range of 50,000 to 200,000 (l-iamHnn. 2003). Tile t\\O most coml11onll uscd 

methods at·c the coulter milk counter. which counts p:lrliclcs as they !lOll' tllro ugh electric lields 

and orthe fossomatic cell counter, which stains and then counts the number of Iluorescing. cells 

with a fluorescent die (Sehalm el 01.,1971). Somatic cell count is internationally recognized as 

a parameter for assess ing milk qualit y and udder health (HOgHlt el (II .. 1988). Dahoo el "I. 

(2003) reported 250. 000 and 30,000 cells/ml threshold to quarter and COli'. re spectively. At 

present a threshold of 100,000 cells/ml can be assumed an imernatillilally accep ted de finiti on of 

udder health (Hamann, 2003). 

California Mastitis Test (CMT) 

The CMT estimates th e somatic cell cotl!~n! or milk. I he :)...:url..'~ an: rl.· i~;l1 ... ·u ;;:o:ICll: to th;: 

number of somatic cells in the milk. Somatic cell numbers in tile milk tend to increase during 

milking and rema in high for several hours nlten'.ards. even i!1 uninleclcd (!U<!rtI..T:-'. For rcli:lbk 

results: test should be conducted just be!·or~ milkill~ (llkr ~til111:l~·!tj!lg thl.; 1...\)',\ :IJlJ di~"::l:·llil ! ~ 

the fore milk (A uldist el 01.. 1999). The 0\'1'1" r~ag~nt r~~cts wilh llcne;ic maleri,tI or ,o:n atic 

cells present in milk to form gel. 

Culture 

Cu lturing is used to know the types of microorgani sm caus ing infcct ions in a nUlS!itis problem 

herd. This is performed by microbiologic c"lt"r~ of milk saJ1lpl~s from indi\ illt,,;f 'I"art~r or of 

composite samples from all fOllr quan\..'r of inLii, idual Co\\~. rhl..' clilturt' 1"1..'''';Ulh ;dl,: illllhlnan! 

for adequate recoml11~ndation s for therapy and for tll :lking ~lil iin g decisions Oil indil td",tI cows 

(Radostitis el al., 2000). 
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2.1.5. Control 

Differe nt mast itis orga ni sms requi re different treatment regimes and control strategies such as 

mastitis therapy, con trol o f contagious and environmen181 mastitis. Udde r health management 

during the dry period is an integral period t)r t.::j il1lill:l1 ion or ~xislillg and prevention or ne\\ 

intra··ma mmary infection (W in kler, 1982). 

Mastitis therapy 

Successful treatment of clinie<i1 nwstitis ITlJuires " histoJ"\ "I' the' herd. iciellillication anJ 

suscept ibility pattern of the bacteri a invol ved 3S well as inlo rmation on the milking 

managemen t. Intra-mammary drug formulation is a su itable rou te for ad mini strations of long 

act ing antimicrobial prepa rations at "d ry ofT' as part of mastitis con trol program (Q uinn et 01., 

1999). 

Erskine (200 I) has suggested that the prevalence 01' Streptococcus IIgolllct joe II ll ra- nI Hlll lllar) 

infection can be reduced rapidly b) "blitz" treatmen!. lVith thi , methuds '1i1 cnt're herd. UI more 

eco nomically. all the cult ure positi\ c cows in ~1 herd. <lr .... ~ tre,Hl?d \\ jth ~ll1tjmicrobio!ls. "I Itt 1110-.;1 

efficac ious and cost effect ive re2:il1le is to LISe illlr~l-!llam!lHlry r~- lactal1l thera])}. SluuiL:s of 

treatment eflicacy of Slaphy/ocn ... :clI.\ Oflr~~{(., tlla~lilj :-; h:'l\'C lou!~d ill , ... '.\pl'ri:l1:...'tl:;\! i!!ll:C lioli:-; tlUl 

were: evaluatec frolll 21 to 60 (i3:5 ,~nl...· 1 inll'l'I:Oll (O\\~n~ ~'l 01 .. :~)q;L i j"', \l'\I.:'! , 1l :Ii.ural 

infections are usual ly of longer clllr~ltion bcloiL lllCI'JPClIlic ill\<.:' f\\:1111011 j ~ u~ .. ,'d 'l'l..! l !ll::;' Il!iJl"'.~ 

retract ile to therapy. 

Hu sse in el 01.( 1997) reported in Ethiopicl thai out uf five isolated of SlOphvlocuccll.' 01/1'(,11; 

four we.re sens itive to penicillin and streptomyci n, all to crythro!ll: cin . threl' to (hlorafllphl'j!ieol 

and ampicill en bu t fOllr iso13tcs \\ere kS::i Sl'nS ltl\e to le\r~lcyC!i ll(" ~ibt'~t (20U7,). 

Gebreyohannes (200S) and Red ict 000')) \\ere reponed the level or cirug rC.i"r"ncc ll\ 

pathogens from bovine mastiti s. 

Therefore. therapy of clinical il1lra-ll1all1lllary inl"ction Illay hJ\'c the bcst probal>i1it\ ufsuccess 

by includ ing parental in add ition to illlra-Il1:1lllllHlr\' ther:lp\,. prckrel1li:lIl\ ir shou ld be 

adm inistered for periods long enough to ensu t'e drug k\ l'!~ :d10\ 1.... minimal inhibiwl'\ 

concel1lrat ion to allow effecl i ve ki II ing () r the pathogens (Eriskine. 200 I ). 
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Control li ng contag ious mast iti s 

Proper milking procedures are important for the prevention of mastit is and lor ensur1l1g 

complete milk removal from the udder. Milking may beg in \\'ith a chcck of all quarte rs lor 

mast itis, strip milk on to the floor in a milking parlor or flat barn. The procedure for pre dipping 

involves washing teats with water, then dried with an ind ividual towel and dipped or sprayed 

with an effective germicidal (Owen el ul .. 1997 ). Post milKing teat di sinfecti on. treating all 

quarte rs of a ll cows at drying o lT \\'ith amibioti c products specilically designcd lo r dry CO\\ 

therapy and cu lling chronically infected cows are parts of the control program (Smith el 01 .. 

1985). 

Control I ing environmental mastiti s 

Cow environment should be as clean and dryas possible and should nOt have access 10 manure. 

mud or pools of stagnant water. Ca lvin g areas mu st be clean. Adeq uate accomll1odation lo r 

cows, good udder preparation and pre milking dis infection are recommended (Sori el of. . 1997 ). 

2. 1.6. Epidem iology in Ethiopia 

In Ethiopia. there have been a Ilumber of cpi tkflllOl ugical swdiL'S of huvill'': !1l~I~lJl i~ . Hu::. ~cin (!/ 

01 . ( 1997) reponed prevalence of clinical and sub-clinical mastitis to be 1.9% and 5.3% on co\\ 

basis, and 1.9% and 7.4 % on quaner bas is. res pcc ti"ch' in th e CC':1lr,iI rc~ion s of E:hi opiu. 

Kerro and Tareke (2003) in selected <lre"s 01' So uthern Ethiup ;a rL'plll"leci " prcvotlc llce ()I 

masti tis to be 40.39% of whi ch ~ 1.93% clillic;iI <Inti 58.06% sub-cl illi c:ti illl" ctiu ll . !lishi 1. 1l)9X) 

reponed the overall prevalence to be 30.i 'Yu ;lI1d 5.5% for sub clinic,,1 '''lei clinlc<l1 Ill" ,tili,. 

respect ive ly, in a study conducted in urb311 and per urban dair~ productioll s:lstern in and around 

Addis Ababa. Mungube (2001) reponed an ove rall prevalence of sub clinic:iI Illasti ti s in urb:1I1 

and semi-urban areas of Addis Ababa at co\\ leVel 46.6% anel "t qua ner level 27.l>%. According 

to the production system the prevalence was 60% and 46.9% at cow level in urban and peri­

urban, respectively . .A. sub-clinical mastitis prevalen t n1te of 3 6.7~/o . ..j).50/0 ~\nd 38.70/0 in R~ pi_ 

Debre Ze it and Mojo. respec ti vely, was reported by Dagne anJ .. \bdicho (2001). li irull1 (2005) 

reported prevalence of 42.1%. 3.8% and 2.1% of sub-clin ical. clinic:1i and blocked leat. 

respect ivel y in da iry farms of Eastern pan o r Amhara Region. A sub-clinica l prevalence or 
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34.72% and 17.54% at cow level, and 4.99% and 4.15% at quaner level in cross-b reeds and 

local zo ne, respective ly, was repo n ed by N ibret (2007). 
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3. MATERIALS AND METHODS 

3. 1. Study a,'ea 

The prevalence study was conducted in three selected areas. TlI'o districts with in the Amhara 

National Regional State (AN RS) North western Ethiopia namely. Bassona \Vorana district in 

Nonh Shoa zone and Dembia district in North GOI1ll:ir zone. and thc thirJ ar,'a is in Alage 

Agr icultural Technical Vocational Educmional Training Collcge. The t\\O districts are 

characterized by hav ing typical highland and midland clim ate of Ethiopia . The production 

systems lay with in one of the following: Crop-l ivestock extensive systelll. small scale semi­

intensive and large-sca le intensive system. 

Basona \Vorana district is found in North Shoa zone of Amhara Na ti onal I~eg i ona l State 

(ANRS). Nonh Shoa is located 130 Km North East of Add is .Ababa at 9" 36' N Lat itude and 39" 

36' E Longitude. The area is plateau fou nd in Central Ethiopia at an altitude of 2780 m.a. s. \. 

with a bimodal rainfall pattern consist ing of it long rainy season from June to September and 

shon rain y season from February to March. The Illean annual temperatu rc is 12.6° C (6.3° C-

18 .So C). The 3\ 'erage annual raint~ll is 956 ll)m ~1Ild ~I r;;latlvc htl!l1idil~ d( ~() n U u. 

Dembia district is found in North Gondar Administrative zone 01' ,\mhara "al ional Reg ional 

States (ANRS). Gondar is located in the North- Western part of Ethiopi~. 710 km NorthWcst of 

Addis Ababa. The Study area is found at ! 2" 40 ' N Latitude ,,,,ei 37" ~5T LOligitude \\ ith an 

altitude range of 1802-2200 m.a. s. \. The so il type Ellis in to three cOllegorics: Heav,' black ci<l, 

soil, loam brown and red so il and sandy 10[1111 so il. The ranges or llHl.xill1u!l1 and minimum 

temperature vary between 22°C -30.7°c and 12.3"C -17°C. rcspecti,ch. II receiles a bil11o(bl 

rainfall; with short rains between March ,md May and the long r'"ns extend from ./une to 

September, with an average an nual precip itation rate or 10001111ll. 

The Alage Agricultu ral Techni c"l Vocation,d and F.d ucmiolul l 'r~ini!1~ ( .. \ I'VI:T) College 

situated at 2 17 kilometers SouthEasloJ".Addi s .. \bab" in the ,·icinit) oi"Ab'aw and Shall" lakes. 

It lies wilh a longitude of 38°30' [ast and Imitude 01' 7"30' North 10e"tiol1 .It rest s on ~200 

hectares of land with an altitude of 1600 m.a.s.\. The ~rea is characterized b\ mild subtrop ical 

weather with minimum and ma:xim utll tcmpcratul·c ranging rrom ! 10C_ to 2l)!'C . The area 

experiences bimoda l rainfall distribution wilh 8111lual precip il Hlion ","crage or 700 to 900 111m. 
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The three defined seasons are short rain y (Ma rch to April ), long rain y (.Iune to September), and 

long dry seasons (October to January). The dominate so il type is bl ack clay so il with a PH of 

7.9 (CSA , 2004). 

3.2. Study period and subject 

The st ud y was conducted between October 2009 and April 20 I O. Local zebu and cross breeds 

of Hollistein Fries ian were used as a stud y population tor the prevalence studv. Isolates from 

bovine mastitis caus ing organ isms and plant> \\ 'cre also used as stud." subjects lor clTicac\ test 

of plan ts. 

Plants used for efficacy test are amo ng those common ly reponed from surveys done on 

trad itio na l plants for treatment of mastiti s in different pans of Ethiopia. Seven plants me 

selected and used for thi s study. These plants are described bv thei r growth. distribut ion and 

morphological characteristics (Janse ll , 198 I ; Tadesse, 2004). 

AdhalOda sch impseril1ia 

It, ' ~ Senscl " !Il Amharic, ·· Dull1l1ga~ · in Orolllin~l, is all creel. mllch branclh':cl shrub growing up 

to 5111 high with woody stem and large ellip ti c Icavcs. Thc plant is growi ng in scrap Illountain 

forest s, at th e edges of evergreen forests an t! bush land and is ~l vel" comlllon lh..'dg~ - li)['m ing 

plant at al titudes bet \\'een 1400-2600 111 .2.S.I. ! he kaves '1I'C (" l·d lor tratiition:!i tredlin,,'I: ,Ii' 

mast iti s. 

Ajuga il1legrifola 

It tS herb laying in the ground and rooting at the nodes, covered with so ft hairs, stems growing 

up to 40cI11 hi gh. Leaves are oblan ceolatc and coarsely toothed. and arc a comillon herb or 
wener areas in dislUrbed grass land, along road sides and in ditches. It is i'ollnd at 3n altitude 

between 1500-3200 m.a .s.1. 

Bereza (Loca l name) 

It is a small seasonal plant growin g in lowl3ntl areas ha\'i ng lri:l ngular <I!ld hr:Ulchcd k(I\· ~S . 
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COll1l11 icarpus pedicllloslIs 

It, "Tihuan Til a'< in Amhari c, is a trailin g or scan dent ann ual herb wit h stems growin g to 3m 

long from a woody root stock. Leaves ovate, entire or with heavy margin s. flowers white (very 

rarely pa le pink) in um bels, usua ll y aggregated imo irregular pa nicles . It is found in drier 

regions, growing among hedge plams and in scrub. in wood lands, often wit h Acacia. mostly 

near water ways and often in disturbed habitats at alt itudes bet\\een 500 and 2000 m.a.s .1. 

Cyphoslelllll1ulII adenocaule . 

It is herbaceous clim ber or scrambler with stems growi ng to Gm long. The plant grows ~ t an 

att itude between 850-2650 m.a.s.1. and is fo und on t h~ woodcn grass la nd. rt VcrlllC forest and 

clearing of foresl. The root of the herb is used as treatment or mastiti s. 

Plan/ago lonceo/ala 

h, "GOIteb"i n Amharic, "Korri sa ': in Oro l1liff~l , is (l cosmopo litan weed and herb with flowerin g 

stems growing up to 40cm hi gh. Leaves I~ ncco l ate, 1110stl y erec l. an e! sO l11e til11 es also nat on th e 

gro und. 11 grows along paths :lIld road sides in pa,tures and cultivated IIcld at an altit ude 

between 1200-3200 m.a. s. 1. The seed and leaves are used lor treatl11ent of 111 as tit is. 

X anllJium Slramariul11 

It, "Deha nikel" in Amha ri c, "13andoo" in Oromif/;l . is an creel. stu rdy an nual 01' shon- li\ 'ccI 

perenn ial plant growing from 3 to 75 em high and lip to ~m high along ri\cr bHllk~ \\ 'j tll 

unarmed stems. Leaves long pet iolate. blade CUl1nl..'~Ik'vO(! I C 10 Iriallgu l;'lr. Ub:>l..·lIl\~ I ) ~L or 5-

lobed, and 3-5 ve ined from b8se: margin s irregula rl ~ ' crenal!..'. Frui ting cap itul a scabro Ll s 10 

tomatoes, green to brown, armed with stra ight or hooked spine,. bC'lks diverg~ntl)r parallel. It 

grows at an attitude between 600-2400 m.a.s.1. 

3.3. Study des ign 

3.3 .1 Sal11 ple size determina ti on 

Thrusfi eld's ( 1995) sample size detc rminat ion formula \\as lIsed to dcterl11 ine sal11p le size of the 

prevalence slUd y. 

14 



n = 1.962 x Pex (I -Pexp) 

d2 

Where, n= required sample size 

Pexp= expected prevalence 

d= desired absol ute precision 

An expected prevalence of mastitis ~0.2% in di Ilerent product ion s' stems (Dagnc and "bdicho. 

2001),5% acceptable errOr and 95%conlidence level werc used I()r sample si/.e determination. 

Accord ing ly, the determ ined sample size was 369. 

3.3.2. Sampl ing techniques 

The study type was a cross- sect ional stuciv. Strmified random sampling ''''', used to allocate 

sample size for prevalence study in the stud, areas. Simple random sampling 1l1dhod \\as to 

se lect samples from the study sites. Experimental study \\'as used to efficacy test of plants. 

Plants were selected pllrrosively lO their importallce in difTcr(,lll survey conducted previollsly . 

Simple rando m sampling was used to select iso/lIles. 

3.4. Study methodology 

3.4. / . Cl inica l examinatioll 

The productivity status of each CO\\' and health status of the udder of each cow was recorded 

using a prepared format (Annex I). During sampling. clinical mast itis was examined th rough 

pa lpation and inspect ion of each quaner lor presence ofs\\·elling. pain. hotncss ,,,,,/ inciur,nions. 

Inspection of milk was also performed for discoloration. <":OtlSiSI~I1C} and pr1.!~'~'IlC(".· ll!'clob. 

3.4.2 . Ca li fo rn ia Mastitis Test 

The CMT was carried out to detect the presence of sub-c linical mastitis. It was conductcd in 

each quarter milk sample immediately aftcr collect ion . 1\ squ in of milk. about 2ml from each 

quarter was placed in each of four shallow cups in the CMT paddle. An equal amount of the 

commercia l reagent \\ 'as added to each cup. /\. gentle circu lar Illovcm~nt \\as applied to the 
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mixture, In a horizontal plane for 15 seconds. The reaction lVas interpreted based on the 

thickness of the gel formed by the mixture, and the test result wer~ scored as negative (0), trace 

(+), + (weak positive), ++ (distinct positive), and +++ (strong pos itive) according to Schalm el 

al. (1971) and Quinn el al. (1999) (Annex 3) and the rcsults wcre rccorded uSIng a prepared 

format (Annex I). 

3.4.3. Plant eflicacy test 

Plant collcction and preparation 

Pa[1S of plant, leaf and root, were collected from their natural habitat and wash cd with clean tap 

water to remove unnecessary materials. Thev are allowed to dry under shade in a clean paper 

and then chopped and grinded in to smallcr particles using cleaned pistil and mortar. Powders of 

the plant were sieved by ordinary mesh and amount of each test materials were measured llsiilg 

a weigh ing balance, labeled and stored in a bottlc. 

Plant maceration and extraction 

Laborator; bOllles wert! rin sed will: 80%) Ilh.:lh;:no! ~Incr th..: , \\en .. ' rtJ l'-t.:d \\ill! di~[ilk'd \\:!t ~r . 

About 75-250 gm of each test material \\a~ llh':~tSurcd and ~\(_kh:d to lh-.: t)I.H[k:~. '\k;'l::-ur~d 

powdcr of thc plants in a bottle was macerated bv mixing with appropriatc amount of 80% 

methanol (I part test material: 10 parts of the solvent). The mi.""rc \\')5 slirred "'ell \\i[il glass 

rod and the bottle was closed with Jlum i1lt!JlJ roil and shackcd lor }O minules and kept at ,'oom 

temperature. After 1-2 days the macerated plant lVas liltercd bv chrum'!lographie iilter paper of 

number 3 and size 113, and the tilt rale was \..·\·~lporated lIsing <l Rota \'apor. Th~n. (rystaJs of th~ 

extracts were labeled and stored in a bottle ahcrthey were frecze dried (hophilized) (Shihata el 

al. . 1983). 

Impregnation of di scs 

Crystals of plant extract were diluted b\ mi.\ing \\ itit Dimetl1\! Sulill.\<lniclc (1)\1"01 into six 

serial concentrations. AboLit \-2 gm or plant ~.\tract crystals wert.! mixed with the: ~lpproprjate 

amount of DMSO (I part of crysta ls: 2.5 p"rts or I)MSO) to prepare 40% solution in tite I" test 

tube. 50% of th e amo unt of DMSO used fo:' the lirst concentratiun and 50% of "mount of 40% 
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solut ion were mixed to prepare 20% solut ion in the 2"d test tube. The process continues until 

1.25% solut ion was obtained (Shihata el al., 198 3) . 

Three drops from each concentration of the seven ",tracts \\'ere added to impregnate 12 mm 

size paper discs placed in a sterilized and labeled pctriclishes. Impregnated discs were dried at 

40°C for one hour in a dry oven and kept at mom temperature lImil they \\ere placed in a plate 

for efficacy test (1-2 days). 

l3acteriological preparati on 

Muller- Hinton agar and 5% sheep blood supplemented \Iullcr-l-Iinton agar platcs were 

prepared for efficacy test of plants and antimic robial sensitivity tcst of Slaphvlococclis and 

Streptococcus species respectively (Annex 4). 

The top of 4-5 isolated colonies of the same morpho logical type rrom an agar plate were 

touched with a steril e wire loop and transferred to gl'O\I'th tubc contain in g 4-5 ml oftrvptic soy 

broth, then incubated at 37° C for 2-8 hours. Turbidit\· ,tandard of incuh'llcd bmth culture was 

adjusted by adJing with saline \\·,Her until it h:ld s imilar turbid it)' with theO.5% McFarland 

turbidity standard when compared by p!~lClng ~lgaillst~: \\hitt: b~lckgrullnd \\itll (olltrastlllg black 

lines . 0.5% McFarland turbidity standard ""lS prcp:rrcd bv mi~ing 0.5 1111 or 1.75% :rqucous 

so lut ions of Barium Chloride and 99.5 1111 solution 01' 1 U'o I-I: SCI .• ,,,Id ph'::d in ihin gl:r ss tube 

(Quinn el 01 .. 1999) (.Anne, 4). 

Within 15-30 minutes after adjusting the turbid it y or the inoculums suspension, a sterik swab 

was dipped and rotated several times, passing lirl11ly on the inside wall orthe broth culwre tube 

above the nu id level to remove excess inocul ul11 s rrom the swab. Final'" the respec tivc agar 

plates of bacteria for antimicrobia' sensiti\ it), lest \\erc inoculated b: swabbing in three 

directions of the entire surface orthe ag:rr and around the rime orthe pctriJishes. 

The plant extracts impregnated discs and antimicrobial sensitivity test di scs were placed on the 

su rface of inoculated agar plates using sterile forceps. [ach disc \\'as gently pressed clown to 

ensure complete contact with the agar surl'lce and the plates were inverted and incuh:rted at 

35°C. After 16-24 hours of incubmion each pl:ites \\as nami"cci I'or th" 1'1"''''nce of inilibition 

(leven el 01., 1979). Diameter of zone of inhibition "'as measured on the back or the plak ""d 
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over the surface of the agar and the rcsulis was interpretcti. :tnd· reponed as susceptible. 

intermediate or res istant for the antimicrobials (Quinn el a/., 1999) (Anne" 5) and recorded in 

prepared format (Annex 2). 

3.6. Data management and a nalys is 

Clin ical and sub-clinical findings of udder health of individual and mean zone of inhibition 

plants and drugs were entered in and anal yzed using srss version 15.5 for \\ indo,,·. Descriptive 

statistics were used 10 summarize data. Associated risk factors for mastitis werc calculated 

using Ch i-square tes!. ANOVA were used for comparison of means zone of inhibition of plants. 

res istant pen ici II in G and oxytracycl in ie. 
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4. RESULTS 

4.1. Prevalence of mastitis 

From a total of 369 lactating cows examined lor mastitis c'tse. an ovcmll prcvalence of 50.7% 

(16.0% clin ical and 34.7% sub-clinical) ane! 39.8% (6.3 % clinical ane! 33.5 % sub clinical) 

were reco rded at cow base and quarter level. res pectivcly (Table I). 

Table 1: Prevalence of mastitis 

Type of mastiti s Cow base Quarter level 

Prevalence (%) 95% CI Prevalcncc (%) 95%CI 

Cli ni cal 16.0 0.156-0. 162 6.3 0062-0064 

Sub-clinical 34.7 0.345-0.396 33.5 0.333-0.337 

Overall 50.7 0.-187-0.517 39.~ 0.396-0.400 

In this stud y. 32.5% (11 .7% clinica l ancl 20.B% sub-clinical) anc! :'5.5% (171% cl ini cal and 

38.4% sub-clinical) prevalence at cow basco and 19.2%, (4 .9% clinical and 1~.3% sub-clinical) 

and 45 .2% (6.7% cl inical and 38 .5% stlb-clinic"l) rrcl'alcncc' lIere l)b s~r\c,1 L'l '])) ioe:>i Lcbtl 

and cross breed cows, respectivel y Crable 2). 

19 



Table 2: Prevalence ofm3stitis in local zebu :lJ1d cross breeds at cow basc and quarter level 

Factor 

Cow base 

Type of 

mastitis 

Clinical 

Sub-clinical 

QU31·ter level CI in ical 

Sub-clinical 

LocH I zebu (n - 77) 

Prevalence (%) 95%C I 

I 1.7 0.045-0.189 

20.8 o I 18-0.298 

4.9 0.025-0.073 

14. 3 0.104-0.182 

C ross brced ( n - 292) 

Preval cncc (%) 95%CI 

17.1 0 .096-0. 176 

3~A 0.250-0.356 

G.7 0.053-0.081 

38.S 0.358-0.41 2 

From th e total 45.9% prevalence at cow base observed from highl:ind and midland areas, 53 .2% 

was from highland and 39.5% was from midland arcas: and 44.9% was II'om farms w ith cow 

number from 1-3 and 52 .5% was rrol11 farms with cow number from 4-6. Of the 50.7% overall 

prevalence at CO\\ base 19.4 '%. 57.60/u and 7~.7°/u \\cre? I'rolll c:\kll~i\\...'. -;l.,'lni·i lllcIlS!\L' and 

intensive production SYSlCIllS: re spec tively. -1 5.Uu/o. 51.VU u dii~i ()5 . ':;u/; ) 1'1"1,.'\ :!I":l h:~' \\1.:1' 1..' ,'rUllt 

cows at first, second and third and above lactat ions respcctivch . and 61 .0%, ~2.5% and ~4.80% 

ere from cows at early, mid and late stage orlact:llio". rcspccti\cly (Table 3) . 
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Table 3 : Prevalence of risk factors lo r mastitis 

Risk factors Category N Number Preva lence (%) 9S%C I 

positive 

Breed Loca l zeb u 77 )-
-) 32.5 0.200-0430 

Cross breed 292 162 55.5 0.498-0.612 

Agro-climate Highland 141 75 -, ) 
).l. _ 04 50-()() I" 

Midland 162 64 38.5 0.3 I 0-0.460 

Cow size 1-3 263 11 8 44 .9 0.389-0.509 

4-6 40 21 52.5 0.372-0.678 

Producti on system Extensive 93 II; 19." 0. 11:;-0 .275 

Sem i- 210 121 57.6 0.509-0.643 

lJ1le n SIVe 

In tensive 66 -I ::: 72.7 t).(,2(1-0 .03" 

Lactat ion number 16U 7:' ").() !).373-LJ . .527 

2 160 83 S I. 9 0.442-0.S96 

~3 49 '? 0_ 65.3 0.520-0.786 

Lactat ion stage E1rly 1" 6 89 61.0 rJ.53 1-0.6~9 

M id 80 34 42.5 0.317-0.533 

Late 143 6~ 44 .8 0.367-0.529 
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Using binary log istic regress ion stat istical :tnalvsis lo r the "ssocia tion 01' ri,J; factors lor 

mastiti s, stati stica ll y intensive prod uction system was statistic"I!) assoc iated (or = 10.727, 

p=O.OOO) with mastiti s than extensive prod uctio n sys tem. Lactatin g cows at third and above 

lactation number showed a stati st ica l associat ion (OR : 5.48. p=O.OO I) tklll lactat in g CO\\ 5 at 

first lactat ion. And at second lactation (OR: 4.196, p=0.004) 1~1rIl1S wit h herd size from I -3 

were stat isti ca ll y assoc iated (OR: 3.413. 1'=0.008) than farms \\ ith herd size rrol11 ~-6 (Table 4). 
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Table 4: Summary results of binary 10gi stiL: regression of risk 1~1c[ors for mastitis 

Risk facto rs Cateoorv b , !'-va]ucs OR 95% C I lor OR 

Lo\\cr l lpper 

Breed Cross breed 0.3 16 1.466 0.694 3.098 

Loca l zebu' 

Agro-c limate Midland' 0.961 0.986 O.55~ 1.753 

Highlan d 

., Cow s ize 4-6' 0.008 3.4 13 1.369 8.507 

1-3 

Production system Intensive'" 

Extensive 0.000 10.727 4.576 25.149 

Sem i - i Illens i ve 0.061 1.321 0.~6-1 2 .310 

Number of lactation 3* 

0.001 5.-11 S I. LJ5 7 1~.999 

2 0.004 4. 196 1.571 11.203 

Stage of lactation Early" 

Late 0.779 I. I 0-1 0.555 2. \lJ) 

Mid 0 .042 0.496 0.252 0.976 

'Reference category 
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4.2. Efficacy of plants 

Result of mean zone of in hibiti 011 (111m) recol'ded frolll rour or the seVen p!ant species tested for 

efficacy on Staphylococcus aureus and Streprucocclis ago/ae/ioe species \\'~re as presented in 

Tab le 5. 

Table 5: Zone of inhibition (mm) recorded fro III S 1.'\ conccntr:uions or !()UI" phllH specie:") on 

Staphylococcus aureus and Slreplu(,()CCll.~ ag%ef ille . 

Plant specics Tested bacteria Concentration (%) 

species 
40 20 10 5 2.5 1.25 

Bereza Staph. aureus 21 20 19 18 17 16 

Srrep. lI~lIl(fCli(Je 2U 19 18 17 16 15 

CommicarplIS Staph. CllfrellS 33 31 30 n 22 18 

pedicu/oSHS Strep. ('.l.:.u/octillL' ~'I 3! 2~ ", - , "' _.' 1<) 

CyphoslemulII Staph. (/Ilrell.1 20 I -l 

adenocaule Strep. agalactiae 18 16 14 

Xanlhium Siaph. alireliS 27 24 22 18 16 IS 

slramariul17 Sirep. agalactiae 26 24 21 19 17 15 

20% and 10% concentrat ion of plants \Vith posilive resu lt on screenin g test and two commerc ial 

drugs available for mastitis were tested on (n= 12) isolates or StaphvlococcliS allreus and 

recorded mean diameter of inhibiti on (mm) \V~s presen ted in Table 6. 

From isolates (n=12) of Staphylococcus Ullrel/S, K(66.3%) \\ere res ista nt (2'2 :>111111) and 4 

(33.7%) \Vere susceptible to penicillin G, and 4(33. 7~'o) were resistant (2' 1-l111111) and 8(66.3%) 

were susceptible to Oxytetracyc line. 
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Table 6: Mean zone of inhibition from 20% and 10% concentration of ro ur plants. penicillin G 

and Oxytetracycline 

Tested materials Mean 95% CI for mean 

Lowcr Upper 

20% BE 19.83 19.08 20.59 

20% CO 29.0. 28.14 ~ 9.86 

20%CY 15.67 15.0-1 16.29 

20% XA 26. I 7 25.36 26 .97 

10%BE 18.92 1823 19.6 I 

10% CO 27.58 26.89 28.27 

10%CY 9.92 5.2"+ 1-1.60 

10%XA 24.42 23.58 

PG 19. I 3 1-1.02 24.13 

OT I I . ~5 

BE = Bereza CO = COmll7iCOIpliS pediCliioslIs CY = C)pilOSlellllllll adel10cauie 

XA =Xanlhillll1 slramariulI1 PG = Pcnicillin G 0 I = O,ytetracycline 

There was no significant difference observed betwecn means 01'20% and 10% conccntration or 

a plant type but there is s ignificant difference observed among plant types in cach 

concentration. 

There was a statistica ll y significant difference belween 20% CO and ,'CSi , t:llll OT. 20% XA and 

res istant OT, 10% CO and resistant PG and I lI% .\ ..... and rC,iSI1ll11 I'(j ,n level "I' (p< 0.001) 

(Table 7- 10) (F igu re 1-6). 
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Table 7: Compari son of 20% CO mean zone of inh ibition with r~si s lant OT isolates of 

Staphylococcus aI/reus 

Tested material Mean difference P-valll es 95% CI for mean difference 

--- _._-------- --
Lower Upper 

20% CO 17.750 0.000 14.14 21.36 

Resistant OT 

Table 8: Compari son of 20% mean XA zone of inhibition wi th resistant OT isolates of 

Sraphylococcus OlireUS 

Tested material Mean difference P-val ues 95% CI for mean difference 

1_0\\ c:r 

20% X.A 14.917 O.nOD lU I 18 . 5 ~ 

Resistant OT 

Table 9: Comparison of 10% CO mean zone of inhibition '.Iith reS iStalll PCi isolmes of 

Staphylococcus aW'e llS 

Tested material Mean difference !'-\'"Iues 95% CI lor mean difference 

l.u,,' "~,or Upper 

10%CO 8A58 0.000 5.60 11.31 

Resistant PG 
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Table 10: Comparison of 10% XA mean zone of inhibition with resistant PG isolates of 

Staphylococcus aureus 

Tested materi al Mean difference P-values 95% CI for mean difference 

Lower Upper 

10%XA 5.292 0.000 2.44 8.15 

Resistant PG 

Figure 1: Inhibition zone observed from 40% (right), 20% (bottom), 10% (top) and 5% (left) 

concentration of Commicarpus pediculosus on Staphylococcus aureus 
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Figure 2: Inhibition zone observed from % (right), 20% (bottom), 10% (top) and 5% (left) 

concentration of Xanthium stramarium on Staphylococcus aureus 

Figure 3: Inhibition zone observed from 20% concentration of Commicarpus pediculosus on 

OT resistant Staphylococcus aureus 
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Figure 4: Inhibition zone observed from 20% concentration of Xanthium slramarium on OT 

resistant Staphylococcus aureus 

Figure 5: Inhibition zone observed from 10% and 5% concentration of Commicarpus 

pediculosus on PG resistant Staphylococcus aureus 
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Figure 6: Inhibition zone observed from 10% and 5% concentration of Xanthium stramarium 

on PO resistant Staphylococcus aureus 
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5. DISCUSSIO N 

This cross-sectional study showed the ovcrall pr~valence of mastiti s in local and croSs breed 

cows from small holder ex tensive and semi- intensive dairy farms in hi ghland and midland 

areas, and in cross breed cows frolll large-sca le in tensive dairy farm. 

When the 16.0% clin ical and 45.0% sub clinical mastiti s preva lence accounted at cow base in 

this study compared to some reports of 22.5% and 67.0% in Debrc Zcit ( GcbrcYohannes, 

2008), 3.95% and 26. 36% in North GondaI' ( Nibrct. 2007), 9% :1nd n.1 % in i:::lstern part of 

Amhara region (G irum , 2005), 3.9% and 44 .6% in Bahir Dar (Gi za t, 2004) ,1.2% and 38 .9% in 

Centra l highlands of Ethiopia (Tesfu el 01., 1999) , 5.3% and 34 .3% in Addis Ababa( Bishi , 

1998) and 1.9% and 5.3% (Hussien, 1997) clinical and sub clinical prevalence. respectively 

variations with most of clinical cases and some agreements II'cre observed to the sub-cl inical 

mastiti s. The variability could be attributed to interacti ons of factors of management and 

environment to factors of animal and causative agents. 

The hi gher preva lence observed in cross breed lactat ing CO\\S than local Nbu breed could be 

assoc iated with va riation in certain physiologic ,, 1 <lnd all atomic:ti c h" raCl~listic , bc t\\cc'll the 

breeds. Cross breed cows ha ve been foun d more suscep ti ble to mastitis u\\ ing tll pos ition of 

teat: udder and anatomy of teat canal. DifTercllcL's ill geneti c structLJ r(' l)j' th(' ten t l"Jnal sp hinctt..:r 

muscle. keratin in the teat canal or shape of teat ~nd where pointed teat cnd :Ir~ prone tu injury 

(Seyko ra and Me Daniel, 1985) which induces infection. In add ition to physica l barrier, 

differences in ce llul ar immunity and fe wcr errlcac ies of plwgoc)'tic ce lls in hi gher yielding 

cross breed cows are faclOrs for the observed hi gher preva lence. 

Among the production systems compared for the prevalence of n1<" titl s in thi s st ud y. higlwr 

prevalence was observed in large-sca le il1lcnsive dairy farm . This higher prevalence cou ld be 

attributed 10 the presence of large number o f cows which may result variation in herd 

management practices, in cow handling, Ilulrition, milking procedures, sanitati on, hOllsing and 

veterinary services wh ich are pred isposi ng 1'1cto rs lo r the individual 3n il11<11 as well as herd; 10 

mastiti s. 
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Sub-clinical mastitis in both breeds had been higher than clinical mastitis and this could be due 

to defense mechanism of the udder, which reduces the severity of the disease and observation of 

clinical cases. The higher prevalence ofsub-clinical mastitis, which reduces mi lk yield as much 

as 20% per infected quarter and high proportion of blockcd tcat (42.1 %) from clinical cases, 

which reduces milk yield by 10% more will have a subsequent impact on food securit), and 

signifi es the importance of the problem. 

In this study, the higher prevalence of mas titi s in the highland area than in midland area could 

be associated to the higher prevalence observed in cross breed cows than local and in semi­

intensive than extensive production system. In highland area the proportion of cross breed cows 

and semi- intensive farms were higher th an the proportion in the lllidiand area (Annex, 6) which 

was the result of growing dairy product ion system in Central Ethiopian highlands (Lema el 01.. 

2001 ). 

Lactation numbcr and stage of lactat ion were found to affect lllastiti s prevalence significantly. 

I Cows at their third and above lactation and co\\'s at carll' stage or lactation we re showed higher 

prevalence than other categories. The higher prev,ilcnce in CO\\ s at their third and above 

lactation could be due to the increas ing case of penctr.nioll or tilL: tL:i.H dUCl b: p~lthog"': lb :!Jld 

accumu lated previous infections. Absence of dry co\\ therapy regime cou ld possibly be among 

the major factor contribut ing to high prevalence al early lactation. The high incidence of 

mastit is around calving is largely a consequence of high nell' infection rate in the dry period and 

a peri parturient suppress ion of host defense (Il.adoslit is el 01 .. 2(00). 

In the effi cacy test, seven medicinal plants were selected and tested 1'01' the erlect on SlOP. 

aureus and S/rep. aga/ac/iae. The eflicacy or each plant was lirst assessed alone at six 

concentrations of 40%,20%, 10%,5%,2.5%. and J .5%. In the mean lime thc vchicks uscO as a 

solvent to make differe nt concentrations were used as a control and none of thclll were sho\\ed 

inh ibitor'Y effect and the effecls obtained from this st ud y. purc1) related 10 the 

ph ytopreparat ions. 

From these plants, four of them showed visible zone of inhibition. Mean zone of inhibition se~:1 

from COll7ll1iCWjJIIS pediculoslIs (29.0mm) showed beller resull than (19.83mm) of Bereza. 

(15.67 m m) 0 f Cyphos/ell711117 ac/cnuC{) file and (26 . I 7111111) 0 r ..1',," / Ii i 111/7 sl J'(Jlllorifllll in hi bit ion 
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zone, and also better than results of previously testcd plants with mean zone of inhibition of 

(7mm) from Brucea al7lidysel1tira . (21111111 )l"rol11 COII/henllil /lw/le and (II 111111) from 

Periscaria sel1egalel1sis result s of Araya (200'1) and D~sta (1995) 011 Stue/n '/occn.> ol/ reus 

iso lated from bovine masti ti s. 

Bereza, COlllll1icarpus pediculosus and XOllth iulI/ strall1aril/lII were tested lor the li rst time in 

this study. The result of Cyphostellllllll adellcocoule agrees with II 111m mean zone of inhibition 

made by the plant on Staphylococcus oureus (Araya. 2004). Orthe three plant s with no resul t of 

zone of inh ibition, the result seen from l'Iollwgo lonC'eol(l{1I agrees \\ ith the result of Araya 

(2004) and varies with Desta (1995) and Belay (2003) results of l11ean zone of inhibition by the 

plant on Staphylococcus aureus. 

When 20% and 10% concent rati ons l11 ean result of zone 0[' inhibilion l11ade ['rom four plants 

with good zone of inhibition compared to resi stant isolmes penic il lin G and Ox), telracyc line, A 

stati stical signi fica nt difference (p< 0.001) \\ ere observed frol11 20% CO mcan zone of 

inhib ition when com pared to mean or resistant iso latcs lO PG 20% CO mean zone of inhibition 

we re also showed a statistical significant difference (p< 0.001) when cOl11pareci to mean of 

resistant isolates to PG and when cOl11pa red to I11C,lIl or I'csislJnt isol 'llcS to U-I. A slJlislicdl 

significanl difference (p< 0.0 I) were also obser\'l'd from 20% o r C Y (p< 0.05) \\ hen compared 

to mean of res istant iso lates to PG. 

Although, the in-vitro antibiotic susceplibility does nOl purely renect the iI/- vim therapeul ic 

value of the antibiotic (Radost itis e l al., 1994) th e efficacy resu lt of those plants will probably 

be an input fo r future preparation o f antibiotic replacing the resista nt drugs. Wilen the anlibio lic 

res istance of Staph)'lococcus aurells to penic ill in G (66.3 %) and oxvtetracvc linc (33 .7%) in lhis 

result compared to antibiotic resis tan t repons 01' ~5 . 3% lO penic ill in (j and 20.6% to 

oxyteracyc line (Nib ret, 2007),56.1 % to penicillin G and 59.2% to oxytetracycli ne 

(Gebreyohannes , 2008) and 75% to penicillin G (Red iel, 2009) , it shows the gradual gro\\ ing 

res istance of bov ine mast iti s causing organi sms to commercial dru gs . 
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As antibiotic use increases in veterinary medicine. the issue of bacterial resistal1ce to 

antim icrobial becomes more worrisome. The emergence or increasing numbers of antib iotic 

resistant pathogens has implicat ion for veterinary paticnts as well as humans (Hoffman, 2001) 

From th is result it is possible to suggest that phytopreparations could pia)' an importalll I'Ole in 

the treatment of resistant isolates of mastitis causal agcnts and it could b(' the alternative 

solution to prevent the problem of an ever emerging resistant isolates in any discase situation. 

34 



6. CONCLUSION AND RECOMMEN DATIONS 

This study indicated that maslilis was an important diseasc in dairy production of Elhiop ia. 

From thi s sludy. sub-cl in ical maslitis was highly prel'aiclll than clinic:l1 nwstilis. This indicalcs 

absence of early treatment measu res since Ihe case was not easily nOliced by farmers. In this 

study, the higher preva lence of mast itis in the highland area than in midbnd area could be 

assoc iated 10 the higher prevalence observed in cross breed cows Ihan local and in semi­

intensive than extensive procluctiun system. In Ihi s findillg . Ihe higher prc"iI,'ncc obse rved from 

cross breeds and association of the disease in inlensive production system lias a major prublem 

fac ing the dairy dcvelopment program. The observed high perceillage 01' drug res istance wi ll 

have an effect on the treatment effic iency. This requires greal attention to have alternatives 

replacing res istant dru gs . Although, the in-1'ilrO 31llibiot ic susceptibil itv does lIot purely reneet 

the in-vivo therapeutic val ue of the aill ibiotic the efficacy result of those plaills wi II probably be 

an input for future preparation of antibiotic repl ac ing the resisl<lnt drugs . 

Based on this the foll owing recommendat ions are forwarded: 

:,.... Regular screening of cows for sub-clin ic411 mastitis should be given 011 individual 

COV,IS and hl!rd leveh in ord er to \[Ike approprimc cont rol J!lL~lsurl'::'. 

}..- Regular testing of ~lI1ti!llicrobi;t1 su~cl'plibilil) shou id bl' l'i.I:Til'd Olll gl\ Illg 

emphasis to alternative LISt'. sllppl: ;Illd nc.~\\ formulation nr drL1g:;. 

> Traditional knowledge for disease control "hich was thc base l'or the development 

of modern med icine should be ga thered frol11 f:1rme rs. herbalists 'lnd other sou rces 

of the knowledge and be documenled for future use, 

> Plants wh ich are the main cOll1ponent s o f the traditional trc"lillCIll and arc widdy 

distributed in Ethiopia should be screcned OUI li)r their use in tre,lIl11ent of disease, 

in part icul ar to econoll1icallv important di sease like mast iti s 

> In add ition to the efficacy test of plants on causative pmhogens of mastitis 

repeatability and furth er detailed sludv, like phytochemistry, tox icit y and 

cytotoxicilY and scienlificnlly accl'p ted ploints li)r their en"',,e, III Ir""t a disclse 

shou ld be promoted by a responsible organizalion for planlHtion '1I1d usc as inputtll 

pharmaceutical industries . 
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8. ANNEXES 

Annex 1: Record format for observation of clinica l and sub clinical bovine mastiti s 

Zone: _ _ _ _ _ _________ Woreda ___ Kebele _____ _ 

Date No. Breed 
cows 

o 
;:) 
::l 
v 
2 
c-

o 

o 
o 
Z 

Stage o f 
lacwtion 

! 

i l3 

Diagnostic test result 

Positi ve 

Clin ical Sub-c linica l 

! 
- ! ..:.::: 

-"" ?5 I (j 
9 g '..= ~ 

I .- .D I -= I 

:-' --+---...ji-----l-----I--+--~--Il____-_l-__li ---1--~-~_+_:::;-;:; I ~j I ~J :§ 
I I II ; I I r: i 

, I i II 

i! i, I I jl I I 
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Annex 3: Interpretation ofCMT 

CMT score 

o 

T 

2 

3 

Interpretation 

Negntive 

Trac~ 

\Ve~~k positive 

Distinct pos it ive 

Strong positive 
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Visibk rC':lction 

Ivlilk Illlici nor",:" 

Sli~,ht 11l'ICl'pliuli 

Di stinct prl'cipiulli llil !"'lI l no 

gel lurm :ltinn 

!Vli.\ttlrc thickness \\ ilh gel 

lonnalion 

Viscosil~ gre;ttl; incre:lscd 

strong gel lormtltion 



Annex 4: Laboratory preparation s or media and chemical 

I. Preparation of muller-Hinton Agnr 

38 gm of MilA mixed \\ ith 100 III I Jist i lied \yater 

Mixed auto claved at 1200C 

Cooled at 370C water both 

Both dispersed in a sterile environment in a sterile petridi sll cs. 

2. Preparat ion of McFarland O.S turbid it\' st<1lld:lI"Cl solution.\ ttl.lI-iS .\111.,('1') 

= 1.179 Bacl2 + I OOml distilled \\,Her 

= Solution B (0 .1 8 M H2S0-l) 

= 1. 0ml H2So4 + 100 Illi distilled water 

For standard : O.Sml so lu t ion A + 99.5ml solution 13. 

3. Preparation of trypti c soy broth 

7.8gm of tryptic soy agar m ixed with 1000mi of"distill ed \\'ater 

M ixed auto c laved at 120
0e 

Cooled at 37°C water bOlh 

Dispersed in a ster ile environment in sterile penric1ishcs 

Source: Quinn el al. (1999) 
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Annex 5: Zone size interpretations or sOl1le antil1licrob ial s 

Antimi crobi al Diam etcr of zone of inhabitation to ne:lI'cstml1l 

Resistan t S Intermcdiate Moderatel) Suscept ible 

susceptible 

Amplicilin 13 14-17 I~ 

Erythromycin AI3 14 - 22 

Gentamycin 12 14 - 22 15 

Pencil lin G 28 l') 

Srreptom yci n II 12 - 14 15 

Tetracycline 14 15 - 18 10 

Source: Quinn el ai, (1994) 
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Annex 6: Proportion of local Zebu and cross breed COIVS. CO" sile . c.\lc'nsil'c and semi­

intensive farms betIVeen high land and mi d land arc", 

J-I igh land \ I id hlill 

Breed 

Local zebu 17 6u 

Cross breed 124 

Cow size 

1-3 136 127 

4-6 

Production system 

Extensive 10 

Semi -i nten si ve 131 7') 
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