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AllSTRACT 

A study was conducted in Debrc-Zdt town to determine the incidence of bovine clinical mastitis 

in a purposefully selected two dairy Fanns and the efficacy of conventional antimicrobial drugs 

and traditional herbs. from September '20Q3·March 2004. The objectives of the work were to 

assess the invitro effect of six herbal preparations; namely, Bntt.:eo am idysemrica, Combermw 

molle, C)'pllOsremmu adenocale PersiCllria Jt!l1egalen.*1is. Plantago Itlllceo/ata and ZeJmeria 

~cabra an major isolates of clinical bovine mastitis. to compare their efficacy. with conventional 

anllmicrobial agents that are cOlllmonly lIsed for the treatment of bovine mastitis. and to 

1I11,:~$ ligatc the effect of the herbs on the gro\\ til inhibition of n:sis tam isolates. The herbs \\>I.!re 

c(llh.:ctcd from their natural habitat~ and processed and extracted \\ilh 80% methanol. Both 

absolute methanol and aqueou~ extracts of Combt!r1/II1/ II/ol/l! were assessed foe antimicrobial 

prop~ny \!llk samples from clinical C3ses were colll!ch.:d <ts~ plicall~ and causa! agcnts wac 

idcntilicd alier the severity of the Ji..;c<t::;cs in ~ach cem was cilh:gori7Cd into Grade I-Grade III h~ 

rollo\\ing :-tanJarJ laboralOrj proceJurcs and linallj scnslmit} test was conJucted on 

.Staphyloc:ocnn flureus (n= 17) and ~"'trep{()cor.:clIJ agahu .. 'Oae (11 ' 1-0. which were the predominant 

isnlatcs. lhe incidence rate \\as 12..t neo\\ clinical mastitis cast.::; IOOcows-monlh and 6.7 new 

clinical maMitis cases/IOOco\\ s .. month at risk in Et\RO amI Fair-field clair) farms rcspccti\cly 

\\lIh an l1Vcrali mCldt:llcc 01"9 ne\\- climcal masti tis cases IOOCows-111omh at ri sk. Staplz.liocot'(:lIJ 

"pecic ... H2.3%) amI Sfl'cpfOCOeUf.) sPCClt!S (34.5%) \\(.'n: lht! miljor isol31CS from Gradl! I (X-Jl'o) 

and Gmllc II lI6%) clinical casc~ Singh: infccllon Llf 46.8% and mixed 37 5°,l,I and cont3minatt:d 

9.4% infections were recorded \\ iIh 6.3% negative culturl!s. Swphylucocclls ClUl'ell.'f was resistant 

to OxytctnlCjCllilC (::!3.5%) and Penicillin G (64.7°!(j) and Stl'f!prD(,'uCf..'II~ llgalllC.'rillf! was resistant 

to :--Jcomycin and Streptonl)cin (S5.7% each) and Oxytt.!tracycline (100%). 8m'cae 

cmrit{Hf!ntric:a, Comberrllm mol/e, CyphoJ'lemma adenocflu/t! and Persicaria senigalzt1si~i \\cre 

eneclive against susceptible and resistant isolates and among those absolute methanol extract of 

COmhl!rlllm molle sho\\ed a better eITccl on both test organisms. Plol1lago lanceo/aw and 

Zelmeria scabru were not showing visible inhibitory zone against test organisms. None or the 

herbal extract preparations showed visible inhibitory effcct on E,'icJil!richi(1 coli fhis sluuy 

indicated that mastitis is a great problem in the two dairy famls and resistant isolates arc 

circula ti ng wiLhin fanns . For this herbal preparations might be considered as an alternative option 

for the treatment of resistant isolates of clinical bovine mastitis for the future. 

Keywords: Clinical mastitis. herbal preparations. aCliologicai agents, SWphylocoCCliS alll't!IlS, 

SlreptococClls a8"lacli"e, sensitivity. effect, conventional antimicrobials and resistant isolates. 
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I.INTIWDUCTION 

rvlastitis is an innamrnation of the udder resulting from the invasion of pathugeni!.: 

microorganisms. and it is the most costly or expensive disease in dairy callie industry (Greer and 

Baker. 1 99:2). i'l. lastitis in dairy cows causes a loss in milk production, which is the most 

important and the best single food (Woods. 1986). Mastitis reduces milk and milk products in all 

dairy produclIlg countries of the world (International Dairy Federation. 1999l. In addition to 

heav), losses in milk qualit~ and quantity, it also causes irreversible damage to the udder lis.sue 

and less occasional fata lities (Radosrits el al .. 2000). ~ I astilis can lead to the reduction of 

offspring to J gIn:" production S):::' lcm due to the msumcicni milk production resulting 111 

stan :11Ion In gen~ ral, mastitis is a complex disease dCJhng with. the imeracti('ln 01 

mil::roorganism., .tnd the CO\,'S anatol11~ and physiolag~. dair:- husbanJr} and mandgt.·Il1~m . 

milking equtpmt.:nt and procedures and em Ironment (Woods. I Q86 I 

Thl' CO\\ udder IS an ideal ellvironment for microbial gfllwth nnd under optimum ulILlt:r 

condItions. -iuch as temperature. nUirition, and freedom from outside influence. palh(lgenic 

organisms multiply as tronomically and It t. this factor that causes udder damage and trigger.s thl.! 

response thaI 15 recognil..cd as mastitis (\\ oods. 19 6: Radostll.!I I!f til .. 1 99--l). 

\!astltIS IS a lli:sea!ic o f man~ mammahJn species. \1 least 1 r Infectious causes Llf hLl\ lIle 

mastitis are koo\\<n to date and in large animals the commont.:st pathogens are Slap/I) /UC:(I(.:ClH 

Ullr~lU. StrrJ.ptococc:u.\' agalucfi(lt!. other Hrl!pfOCOCCUS and Colifonmt (FraSIer. 1986), It mJ~ also 

be associ3leu with man} other organisms including .JcflllQmYc.'es p)'ogelJes. PseUUU(}J1lCU1U'i 

of!rugino!itl. \ 'QcclrcliCl asreroides. Clostridillm perfringl!lls. and others like \(rcohaCfI!rIUIlt 

\fycap/asmtl, Pasfw:rr!J1tl and Profofheca species and leaSH CRadostilS ef a1 .. 2000,. Thc 

majorit~ of the cases ar~ caused by only n few common bacterial pathogens. namely. 

Staphylococcus spedes, SrreplococClIs specIes. Colifonns. and Actinomyces pyogene.\ tDu 

Preeze, 2000; Quinn el"/.. 1999). 

Though mastitis is commonly manifested as subclimcal. c1imcal mastitis IS also commonly 

obser.ed. which could be manifested as per acute. acute or chronic foons (RadostiLS el 01 .• 199-4,. 

Da!a from the ministry of agriculture"s mastitis suneillance scheme in the UK. suggests thaI --l3 

clinical cases occurring in every 100 cows each year and I % of cows exhibiting signs of clinical 



mastitis die rrom the condition (Francis, 1985). An ex trapolation of the above result to the 

nationul dairy herd in the UK suggests that 3500 new clinical cases occur each day. Study on the 

m:ln3gcmclll and economics of mastiti s curried out by Mungubc (200 1) in dairy eows in the 

urban and peri urban areas of Addis Ababa indicaled an overall clinical mastitis prevalence of 

6.6% cow and 2.8% quarter level. He also, mdicated that out of the 51 fa rms studied at least a 

cast: of clinical mastitis was registered in 12 fa rms (24%) and the highest cli nical mastitis 

pn:\alencc was 27.3% in one large fann situated in the pcriurban production sub-system followed 

b~ I-J°u in another large fann \\ hi Ie the highest prevalence in small-scale dairy farms was 33.3%. 

Radost lls ('I {II. (2000) suggested that the mammary gland is more susceptible to new infection 

dUring the early and latc dry periods. which may be due to the absence of udder washing and tem 

clipping. which in tum ma~ ha\c increased the number of potential pathogens on the skin of Ih~ 

teats. 

Suhclinical mastitis caust.:s insidiOUS losses of milk production and a reduction in the Pf0dlH":l ivit~ 

life (11' the cow, A national SUr\C) in UK showed that 32% of the cows and J -J I ~o of the qunrt~rs 

\\crt" sub-cJinicall~ infech":u \\ ith the major mastitis pathogens {Francis. 1985). 1 hese .sub· 

clinicall) infected quarters conslilU!e sourC\!S from which infection is easil) spread usuaJl) at 

milking times to Olhl.!r ullinfecteu quarters. tudy conducted in and around tvlckeh:: inJicat~d a 

suhclmlcal mastitis prc\alence 01 ~6, 71l't1. \\hich was 80°'0 or Ihe tOlal C<tSCS and o(,m-Iactating 

cem!) !'thm\t~d a prevalcnce rale 015 15% ( Iemesgen. 1<)99) From 307 clinically examined CO\\S 

in Southern Ethiopin. 12-J (-JOA%I ,,·ere positive for maslilis. of which -J6 (37.6%) were clinical 

anJ 7 (61.9%) were subclinical cast!s (Kt:rro and Tarekc. 2003). 

Broadl). CO\\ -[O- CO\\ or contagious. environmental. infection in df') cows (example. summer 

mastitis) and to a lesser extent uncommon causal lypes of mastitis infection can be recognized. 

Staphylococclis aUl'eliS prescnt in the udders of chronicaJl) inrected el)\\S and also in cuts and 

chaps on the teat skin. SlreplococcWi agaloc'lillf:! found only- in the udder. though it can survive for 

2-3 weeks away from the eO\\ without multiplication and Ireprococclls dysgalacliae found in the 

udder and on (cat skins arc the main pathogenic bacteria tJmt are involved in contagious mastitis 

(Blowey, 1990; Radostits el al.. 1994: Radostits el al. 2000). SfreplOcoc,'Us uberis is found in the 

mouth, vulva, teaLS and faeces of the cow as well as the em Ironment. It is probably lhe common 

cause of cm"ironmental masti tis with less severe clinical signs than Escherichia coli. Escherichia 

coli can cause severe even fa tal mastitis moreover E. coli enormously present in the faect!s and 
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passes out to contaminate the environment and can multiply to greater concentrations away from 

the cow. orne spec ies like Pseudomonas. Klebsialla and yeasts are pathogens that arc 

considered as causal agents to cnvironmcntul mastitis. Actinomyces pyogenes. Streptococcus 

d)'.'igalactiae and PeplococCUs indo/iells are bacterial agents that are involved in summer mastitis, 

which seen especially in pregnant cows and heifers alLhough it can also occur in non·pregnant 

animals (Blowey. 1990: Radostits et 01 .. 199~ : Radostits el 01 .. 2000). 

rhl;! mammary gland will face fe\.\ odd infections. which may not fit into the standard disease 

panern Infections duc to these organisms are not particularl) common and if one has a diflicult 

m<1stitis problcm in his herd it is more likdy that cnvirol1l1l\:ntal organisms or cow -to-cO\\ 

transmission is invohcd. Mj'coplasma species. C'mynehacfl1rium ho\'is. Staphy/oc:o('cII.\ 

l1pider1l/u!i\' and .\ 1 icrococcus are soml! of lht' uncommon cau~cs of mastitis! Blowey. 1990). 

rhe l'mpha3b uf clinical mastitis trea tment has been on antimicrubial Iherap} and currently Iher~ 

arc ~I number of comemional amibiOlics \\ith difl"t:rent degree;.' of "pectnlll1s that are used for the 

treaunem of the di.scasc An important aspect of ma!)titis thl'mp~ IS the alle\ iUlian of 

mllammatlon that can result swell ing and subsequent pain associated \\ lth clinical mastitis thai 

can cause COil iderable discomfort to th(' eO\\ in the udder. Then the pUrpClSC of mastiti s Iherap~ 

i.:; to assist the nlTectl!u quarter to clear infection as rapidly as ros~ible and to enable a quick 

rt.::turn of tht.:: co\\ tll nonnal milk production (FilLpatrid .:1 01 .. JI ·(8). rhe comcntiol1al 

antimicrobial agents used in mas tit is treatment include penici llin. cloxacillin. erythrolllycine. 

cl!phalosporins. gentamyclIl, amikacin. tfllm:thoprim-sulfa. tlcarcillin.-clm ulanic acid. polymyxin 

B. cephal at in. tetracycline, ampicillin. neomycin. kanamycin, nystatin. miconazole and other 

drugs with systemic injectable and local intramammary infusion fomlUlations (Rebhun. 1995). 

Antibiotics ha\'e a potential high cure rate when the lreatmt:nt is \\-ell targeted. Antibiotic 

treatment should be encouraged in the treatment of mastItis caused by Sir agalac(iae as this 

pathogen is zoonotic and IS easily emdicated from the herd ( andholm . 1995). Anyhow, use of 

antibiotics has cost problems and disadvantages in that they im pose potential residues in milk. thl 

possibility of resistance development and disruption of symbiotic gut fl ora of the host when 

systemic administration IS used (Paape el (II .. 1990: Sandholm and PyoraJa. 1995). 
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Thc aforementioned disadvantages that wcre imposed by conventional antibiotics therapy could 

also lead to the use of an altemative therapy. A multitude of mastitis therapy. which includes the 

use o f frcqucm striping. herbal udder o intment and oral preparations, massages and diet changes 

have been used before and after the advent of antibiotic therapy (Fitzpatrick et aI., 1998). Due to 

absence o f modem an imal health services particularly in rural areas livestock owners frequently 

visi t tradi tional heale rs to get solutions for their il l-health animals including masti tis problem 

(Sahle, 2002: Markos. 2003). 

From this point of view plants/herbs that arc documented to have efrects on the treatment of 

mastitis anti other diseases will have to be tested agains t a range (If existing com t::ntional 

medicaments and validated. Activities in this area have to be encouraged to develop alterna te 

phytomedicines to ,Ivai I drug choices in terms of cost and efficacy. to solve problems of 

emergence of drug resistance. This \\ill support the struggle aga inst pm crt: . alh::\ ialian and 

ini ti ates further study in the fiel d of ethnovctcrinary medicine leading to the exploitation of 

traditional knowledge. 

In China. herbal medicine plays an equally important role along with the use of synthetic drugs 

and antibiotics and traditional medicine is an alternati\ e to western medicines (S heng. 1987 ) and 

good proportion of modern drugs have been dc\eloped from plants used III tradit ional medicine 

(Green. 1986) 

ivlan: African countries have no\\ begun to recognize the use of herbal remedies as important 

partners to the conven tional healthcare s) stem (MacCorkl and Mathias. 1992). In Ethiopia. 

Madagascar. and Tanzania practical steps arc already being taken to ascertain efficacy and 

determine optimum dosages for several herbal drugs. Africa is still abundantly rich in herbal 

medicine practices and as a matter of fact herbal medical care continues to remain the only type 

of hea lth care available to nearly 80% of the people and ani mals in Ethiopia while the remaining 

:::!O% swing between the modern and the traditional sys tem of healthcare (Abebe. 1987). 

In EthiOPia, traditional healers usc a number of plantslherbs fo r the treatment o f bovine mastiti s 

and the efficacy o f some o f these plantslherbs have been tested against a range o f causative 

agents of mastitis. In vitro study conducted by Sahle (2002), indicates that Persicaria 

senega/ensis. Cyphoslemma adel1oc(luie and Cucllmis fici/o/ills have shown some degree of 
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growth inhibitory effects. Markos (2003) screened some herbal preparations against mastitis 

causing pathogens and observed encouraging results. 

The convent ional drugs used fo r the treatment of mastitis are of limited types. especially in 

Ethiopia. and duc to this and other faclors causal agcnts have showed variable dcgree of 

resistance. Bacteria like. SWphy/ocot'clis Qureus, SlreprococclI.'i speclcs. and Pseudomonas 

aerllginosa developed rcsistance to certain antibiotics experimentally and practical applications 

\\hich is conlimled by in virro sensitivity tcsting (Kerro. 1997). Besides avai labil ity. drug CO:.I is 

another problem. especially in rural arcas \\ here high proportion of livestock is reared. 

Finding an al lemalr.: cfl'ccLhe Lherap) will complement modern animal health st!rvicr.::-:i gl\ Ing 

efficient animal hcuhh dcIiH~r~ systr.:m throughout the countr) cspcciall) in the rural areas \\hr.:rc 

mo(km al1lmal health care is out of the f\.' 3ch due to scarce resources. 10\\ h!\el of lih.:raC) and 

poor animal health infrastructures. 

OB.JECTIVES: 

ro determme the extent ofclinicai ma:,lItis in the two large~t dairy famls (EARO ami I-air 

lield) in Dc~r\.'-Zeit and to I!stablish the causal aecnts of the clinical mastilis. 

... 1'0 assc<;s in \'ilro antimicrobml effect of six ph) lopreparat ions; namely. /Jrucell 

amidysentt!rica. Comberlllm malle Cyphoslemma adellactlllle Persil'Clria se11egalel1.'i/'i. 

PIcmfago lanceo/am and Zehnerw sea bra on Smphylococclis aureus and Streptococcus 

aglllacfiae isolated from bovine clinical mastitis 

j" To compare the efficacy of 80% methanol crude exlraet preparations of the plants with 

commonly useci conventional alllibiolics for the treatment of bovine mastitis 

'17 To assess the effect of these phytopreparations on resistant strains that are isolated from 

bovine clinical mastitis 
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2. LITERATURE REV) EW 

2.1. T he bovine udder 

The mammary glands are transfonned dermal glands, in which the secreting tissue is located 

between the skin and the abdominal wall in a capsule formed by connective tissue. The udder 

becomes infected when the bacteria penetrates the leat canal and multiply in there (Sandholm el 

01, 1995), Infection of the mammary gland is almost always via the teat canal In the cows this 

often occurs when the teat sphincter is slack. for a period of 20 minutes to 2 hours afier milking 

(Quinn el 01 . 1999) 

2 I 1 Natural resistance mechanism of the mammary gland to microbial infection 

Upon introduction of any pathogen into the mammary gland the udder will respond or reac t to 

that panicuiar agent in order to defend against the incoming invader and this is manifested as an 

inl1ammation 

2 1 1 1 Physical defence mechanisms 

The streak canal (teat canal) having a keratin lining provides the mOSI imponam physical 

deterrent to the entry of p8thogens (Sandholm tN "/ , \995) Keratin also inhibits pathogens 

through chemical defense system composed of antimicrobial lipids and proteins Bacteria 

attached to the keratin in the teal canal may be sealed in this location by tight closure of the 

sphincter muscle or extruded during milking as keratin desquamates. The udder is very 

susceptible to new infections during the early dry periods before the teal canal has formed a thick 

keratin plug (Reb hun, 1995) 

2.1. 1.2 Cellular defence mechanisms 

Macrophages, neutrophils, sloughed alveolar epitheHal cells and small fractions of leucocytes 

compose the majority of somatic cells in the milk Macrophages may be the mosl population in 

non-inflammed glands but neurrophils predominate (90% or more) in inflammed glands 

(Howard, 1993) 
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Neulrophi ls have a relative impainnent in milk as compared to blood and a large numbcr of 

neutrophi ls are necessary during infections. rhis is thought to be due to lack of opsonin. cncrgy 

source and interference by casein and fat (Rcbhun. 1995. Ho'ward, 1993). 

2.1. J .3. Secretory antibodies 

Immunoglobulin G transfe rred to milk from serum is the major anti bod) fraction in milk , whcre 

as Immunoglobulin A and Immunoglobulin ~I may be locally s) mhcsizcd and transferred 

through the mammary epithelium (Rebhun. 1(95). 

~ 1 J A Lactofcrrin 

I Jctof~rin is a \'hey protein. "hich binds m:m in the prcs('nce of bicarbonate and therelor(, makt!'s 

Iron I~s:; availabk for the bacteria requiring iron tor their gro\\lh. Colifonns and most 

"'laph~ lococci require iron. where as Str~plOCoCC I needs \er~ liuh.:. Lacto fcrri n increase greatly In 

the well involuted dr) co\\ mammar) gland ami bicarbonate also incrt!ases (Rebhun, 1995). As 
, 

parturition approaches and colostrums is s~cn.:ted in the udde r, bClo ierrin is reduced und citratcs 

\\ hich compete for iron \\ ith laCloferrin arc incrcased (f-Io\\ ard . 1993). 

2.1.1 .). Lysoz) me and lactoperoxidase 

Are olher soluble components oflhe defence mechanism orthe mammary gland Laclopcroxidas~ 

produced by mammary epi thelial cells ma) ox idize thiocyanate to hypothioc)'anat~. \\hich is 

lethal to som~ bactefln through cell membrane damage (Rebhun. 1995. Howard. 1993) 

2.2. 80\ ine m~lstitis 

).Iastitis is an innam mation of the mammal") gland caused b~ microorganisms. usuall y bactcria 

that invade the udder. multipl) and produce toxins that are hamlfui to the gland (C ri st ci ClI •. 

1997). The highest incidence orne\\' intramammary infection in coy, occurs dUfing the first \\eck 

after dry off and it has been estimated that 42% of all nev .. ' intramaml11ary infections become 

established during the dry period. although the highest level of exposure occurs during mi lking_ 

llowevcr, man) of these infections only become potent in the first 9 weeks of lactation (Iloward. 

1993). 
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Clinical class ification of mammary gland inflammation differs in loca tion and it can be explained 

as thelitis (affecting all laye rs of the gland), cistern it is (when only mucous membrane is 

involved) ga lactophoritis (in flammati on of the lactiferous ducts) and mastitis (inflammation of 

the glandular tissue) (Rosenberger, 1979). Table 1 summarizes principal fonns of infectious 

mastitis including their probable causes. 

Table 1: Characteristic of the principal fonns of infectious mastitis in the cow 

Mastitis 

Catarrhal 

Phlegmonous 

Course 

Usual1> chronic 

Rarcl~ acute 

Pcracute or 

(ph1cgrnnosa) Acute 

Purulent Chronic \~ ith 

(aposlcmantosa) acute epIsodes 

\l)cOIic Acule 10 chronic 

Gangrenous Peracute 

Source: (RosenbcrE!er. 1979) 

Time of occurrence 

At ea rl y stage of lnctation & 

During the dr) periods 

Early puerperal period and 

Probable agents 

Micrococcus rardy 

CoJiforms. A. pyof!,eneJ 

\\<inter housing Mainly Coliforms. 

Dr)' grazing co\~ s In 'illlnrncr aflcr A pyogl!1les 

udder injur) in winter 

Usual ly after intramnHHllr) treatment ~ l ould, fungi. jcast 

At cah ing or early puerperium Coliforms. S (Jllrell.' 

The major immunologic defences of the udder dunng tht.: dr) period involve the teal canal. 

netllrophils. macrophages. lactifcrrins and the lactopcro:..idasc-thiocyanate systems. To some 

extent, all of these defences become compromised during the dr) period. making the udder more 

susceptible to ncw intramammary infections (Howard, 1993). \Iastitis could bc clinical or 

subclinacl. Clinical mastitis is characterized by a wide range of findings including. abnormal 

texture and milk discoloration. flakes or clots in the milk, s\\clling, increased temperature and 

pain of the gland. On the bases of clinical manifestations, mastitis could be mild, peracute. acute 

or chronic (Radostits el al.. I 99--l: Crist ef af .. 1997). 

In the case of subclinical mastitis there is no visible signs of the disease, but somatic cell count 

will be elevated and bacteria will be detected in the milk sample culture. Subclinical mastitis 

causes the greatest financial loss (0 dairy fanns through lowered mi lk production (Crist el al.. 

1997). 
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2.2.1. Pathogenesis 

Mast ll is most commonly begins as a result of penetration by pathogenic microorganisms through 

the teal canal and establishment into the interior of the mammary gland and it can be explained 

using three stages, namely, invas ion, infection and then in fl ammation (Radosti LS ef al., 2000). Ir 

the inte rior environment is conducive for the growth and mult ipl ication of invading 

microorganisms their metaboli tes irritate the delicate tissue causing an inflammatory response. 

The characteristic cli nical signs developed are an cxprl!ssion of defence wi th the ai m to deslro) 

and c1iminnte the potential invader and tlll:n make way for repair to return the gland to normal. 

Severit) of mastitis is determined to a considerable extl!nt by the nature or the inrect iolls bactaia_ 

natural d~grcc of cow's res istance, and to some c.I(tcnt by stress placed on the mammary glands 

b~ milking practices and environmental factors ( 'chalm L't al., 1971). 

vlorc than 137 specie or microorganisms have hct:n isolated from mastitis. Howcn:r. thl! most 

rreqllentl~ isolatl.!d species are sho\\n in Table 1. Other species like \~\'cohaclerillm. PruJnICc.:/w 

species (tri_fPQm and =opfiii), yeasts. and ClImlida alhicwu could be Isolated from mastitic cases 

(R<bhun, 1995: RadnSlils el al .. 1000). 

Call~al agents o f mastitis cculd also be cI"ssili~d in III two bosed LHl source:::. 01' il,ft:ctil'lI1s. 

namely . I . Contagiolls caused by. Streptococcus agolact/ae and Swphy/ococcus ow'ells.I,?. 

Environmental mastitis caused by Colifonns- Eschrichio coli. Klebsiella pllellmol1iae Kleh.<,ie/la 

ox)'wc:tI and £lIlerobacler aerogenes and Environmental Streptococci. SrreplOcocCIIS uberis. and 

Streptococcus bOl'is and Emerococcus./aecillm and Enterococcus faecalis (Crist el al .• 1997). 
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Table 2: The most common causes of animals. 

Bacteria S~ecies of animals 
Cow & Sheep Mare Rabbit Bitch & Sow Camel 
goats Queen 

Coagulase Neg. + + + 
Staphylococcus 
Staphylococcus aI/reus T T + + 
Streptococcus aga/actiae + + + 

StreptoCOCcllS dysgalactiae + + + 
Streptococclls uberis + + 
Orner lancifield Str Groups + + 
Colifonns· E.coll + + Srrept. Srrepr Strepl. & + + 

Emerobacler aerogenes + and and Staphy. + 
Klebsella species + Staphy. Staphy 5jJecies + 

Pseudomonas aerugmosa + Species Species Pselld.spec 
ACflnomyces pyogenes + + and + Spccie~ 

others 
Anaerobic micrococclIS + + 
(Pep/ococclls asc:charolYflcIIS) 
Mycobacterlllm species + 
NocaradlG asterlOdes + 
lv/annhelmia hemolyuica + + 
Actinobacillus Iignieressl + + 
Actinomyces bovis + + 
Spherophorus necrophonls + 
Bacillus sl!.ecies T + 

2.2.2 I ContagIOus mastitis 

SrreplOCOCCIiS agalacliae 

StreptocoCCIiS agalactiae IS the classic example of contagious mastitis, because it IS highly 

contagious and an obligate inhabitant of the mammary gland. The agent can survive for 2-3 

weeks away from the cow but multiplication occurs only in the udder (Blowey, 1990). The 

bacterium does nOt invade the glandular tissue (Quinn et aI. , 1999) and hence doesn ' t cause 

fibrosis and abscess Streptococcal mastitis is largely subclinical with occasional acute flare·ups. 

It will permanently decrease productivity in the affected gland in chronic infections (Reb hun, 

1995). 
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Streptococcus dysgalactille 

StreptococCllS dysgalactiae found in the udder and teal lesions (Blowey, 1990) and tends to have 

a lower prevalence than StreptococCllS {lgalactiae and may become overtly clinical (Rebhun, 

1995). 

Stophylococcus allreus 

SIC/phylococclis alirellS is found in the udders of chronically infected cows and also in cuts and 

chaps on the teat skin (Blowey, 1990). About 10% of the cows may have c linical mastitis but 

another 50~'o can have subclin ical mastiti::. and act ns a source of infection for fu rther clinical 

cases (Quinn e/ (II., 1999). It is not an obligate inhabitant of the mammary gland and is the \\orst 

of the contagious bac terial organisms causing chronic deep infection of the mammary gland 

causing fibrosis and abscess. which is extremel) difficult to cure. It is very difficuh to cure the 

infections once it is estab lished and chronic infections are resistance to antibiotics (Rebhun. 

1995). t-. lany cases are characteri7ed b) slowly deVeloping induration, atroph) with the 

occasional appearance of clots in the milk or wateriness of the first st reams (RadostilS /!I al. 

199-' ). The type of mastitis ranges from subclinical to the peracute life threatening form, one o f 

\\ hich is gangrenous mastitis caused by th~ action of Alpha toxin that damage the blood \ esscJs 

resulting in ischemic coagu1alivt: nt.:crosis ur the adjacent tissue (Quil)n er al., 1999). The source . 
o f infection is sec retion from the infected·quanei (RebhLmc, 1995). 

\/ycop/aSf11a spec ies 

Cows of alt ages and all stages of lactation can be affected by mycoplasmal mastitis: however, 

those that have recently calved show the most severe signs. These can be due to the long-te rm 

persistence of the organisms in the udders (up to 13 months) and some co\\s may become 

shedders of mycoplasmas without severe clinical signs (Qiunn el al .. 1999). 

!\1ycoplasma bovis is the most common cause and ,\tfycoplas fJ1a caliJornicum and other species 

have been iso lated from the milk . Mycoplasmal species cause herd endemics of acuLe masti tis 

that subsequently evolve into chronic mastiti s_ Foltowing acute attack cows may show chronic 
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mastitis. intcmliitcnt acute flare-ups or have subclinical infection requiring culture confirmation. 

(Re bhun, 1995). 

""E' I " _._._._. nVlConmenta rnasulls 

Streptococcus uberis and non-agalacliac SlreplOcocclil species 

Streprocaccus uberi.'i may be associated with an acute mast ilis. which lata becomes chron ic. Ils 

ourse is more transient with fewe r tendl.!ncies to permanent infections. The organism also has 

been found in the udder of the cows not showing any obvious c\'idcncc of infection and less than 

10% of the case of S'/rep/ocoeci mastitis arc found lO be C<lllscd b) this organism (i'v]crchant and 

Packer, 1983). 

SIn:pIOCOCCll.\ IIheris is ubiquitOus throughout the fann clwironment because of faccal 

contamination b:. cows harbouring the organism in the rumen Most infection occurs in carly 

lactation or late dry period rRebhun. 1995). 

Coagulase nega tivc St:l llhylococcus 

Coagulase ncgath c Swphyloc:occ/I.\ is nonnal flora l,r the S~1n including the sk in of the teat aml 

cxti,!n1al orilice or til£' slre~J... cana l. These orgnnisms C ~lU~e suhclinicnl mastiti s resulting in 

decreased milk production and clcvatetl somatic cdl coum Mastitis due to this group or 

organisms is common and infection rna) occur during lactation or late in the dry periOlis 

(Rcbhun. 1995). 

AClinom),ces pyogenes 

.·Jcrinol1l)ces "rogew~s causes dry cow or summer mastitis and infection is extremely purulent. 

The incidence of infection for the dry cow is increased by fihhy. wet or muddy environment. 

Most of the infection begins after the udder has been dry for 2 weeks or more and muddy o r wet. 

dirt} environment usually are present. Epidemics arc also possible wi th up to 25% of the df) 

cows being affected. The degree of damage to the affected glands based on future productivity 

was not reported (Rebhun. 1995). 
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Colirorms 

Lactose fimnenting gTam.negati ve rods. such as E,coli, Klebsiella species and ElUcrobactcr 

species are the causative agents of coliform mastitis_ Which are classic examples of 

em·ironmental causes of mastitis. Summer heat and humidity contributes to multiphcation and 

persistence of colifonns in the environment. Cows in herds \\ ith low somatic cell counts had the 

highest incidence of clinical mastitis within ]0 days of lactation (Rcbhun, 1995). Inflammatory 

reactions destroy a large proportion of gram negative bacterial populations and their lysis r\!sults 

in release of endotoxin that causes a severe, life threatening toxemia, A unique fe3wre of 

colifonn inft.:ctions is that. in the cows that recO\cr. the udder tissue gradually returns to normal 

\\ithllll i fibrosis and in its subsequent lactations the gland produces to its optimal capacity (Quinn 

," ul 1999). f)r~ CO\\S arc at greater ri sk o f infection just after drying o lT and just before calving. 

fhe~c t..,rgJnlsms in the gland release lipopolysaccharide endotoxin through destruction or rapid 

muitlplic3tiClnsl\fthe organisms. \\hich creates local and systcmic signs associated wi th coliform 

masllti ... Chronic Infections following "ere once thought to be rare but no\\ ha\e been rOUlind) 

conlinncd in at lcast 100
0 of infected quarters . Chronicall) infectl!d quarters rna) be non· 

producth e or nHl) cause subclinical mastitis \\ith intl!'nnmcnt flare-up::; that mimic cascs of .. cute 

maslllls (Rebhun. 1995). 

Oth~r \}rgdnl'im~ 

p\'I!//lIOll/m1ol\· specie and Se,."aria specIes 

Occasional causal agents of mastitis and infection mal be epidemic. sporadic or endemiC \\ Ilhin 

the herd Pseudomonas causes an acute masutis. wruch may bl! necrotizing. Following initial 

Infccth:m. thl! quarter may remain hard and agalactic or may improve somewhat but remain 

clinical v .. "lth clots or pus in the secretion (Rebhun. 1995). Infection b} Pseudomonas aerllginostl 

can have a pathogenesis similar to coliform mastitis and a seVer!! I!ndolOxmeia can occur. The 

Infection rna) result in a subclimcal mastitis with the pathogen persisting in the mammary gland 

(Quinn et 01 .. 1999) Serratia liquefociens or Serratia marcescens cause a chronic subclincal or 

climcill mastitis thai has no unique sign (Rebhun, 1995). 
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Yeasts 

Yeast mast itis usually causctl by Candida species is almost always secondary to acute bacterial 

mastltls cspecial1~ because of contaminated infusion canals. syringes or muhi-dose mammary 

infusion solutions There is persistent swclling orthe gland \\~th abnomlal secretions. Ycasts can 
, . 

grow well in the prescnce or some antibiotics: thert.."f,"OJc. continued US\! or ant ibiotics or 

combinations or antibiotics 10 cure "resistant" inrections only supports a yeast inrection and 

corticosteroids worsen the condition, They don' t invade lissut! bUl resides on the mucosal lining 

and cause local innammation (Rebhun. 1995). 

Fungus 

·Js{7l'rgtllll.\ species are opportunistic fungi and rarely gain access to the udder through th~ same 

mechanism as yeasts C,:vPlCJCOCCUS l1eo.lormcms has been rl!port~d 1O cause mastitis and present a 

public hcallh hazard irconlami nalcd ra\\ milk is consumed (Rcbhun, 1995). 

Algal mastitis (PrOloIJII!Clt species) 

ProlOlJreca =opfli is IllOSt common but Prutolh(!ca wicker/willi and PrOiOllil!ca IrispOrct also have 

been idemified from infcCh!d glands. These organisms ~trl! "idel} spread in the environment ami 

ar~ found routinel~ in mud. faeces. w3tt'r "tagnam pond ... and other locations. Public hl'alth 

concerns l'XISt to somc degrct' af; human cutaneous or systemic: usuall} Wl immunocompromised 

subjects. infections ha\ e been reported (Rebhun. 1995). 

2.2.3. Prevalc:nce of mastitis in Ethiopia 

In Ethiopia. there have been reports that both clinical and subclinical mas titis have affected a 

hIgh proportion of dairy cows in central high lands (Kassa er al .. 2000). Mungube (20011 

reported an overall prevalence of subclinical mastitis in urban and peri-urban areas of Addis 

Ababa a t CO\\.' level 46.6% and at quarter level 27.8%. In his stud) the urban production system 

had a higher prevalence of subclinical mastitis. According to the production system the 

prevalence was 60% and 46.9% at cow level in urban and peri-urban areas, respectivel) . 
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Besides. studies in Ethiopia indicated the prevalence of subclinica l and cl inica l mastiti s In 

differenl purts o f the country. Yigezu (1990) indicated a masti tis prevalence of 44.6% in six 

diffe rent dairy sites, and 3.8% clinical and 40.8% of subclin ical mastitis, re!; peclive ly in the 

southern region of Ethiopia. Kerro ( 1997) in selected areas o f southern Ethiopia reponed a 

preva lence of mastit is to be 40.39% of v. hich 41 .93% clinical and 58.06% subclinical in fection 

Dagnc and Abdicho (200 1) reported a subcl inical mastiti s pre\alence rate of 34.6%. 45 15% and 

3S.7% in Rcpi, Dchre Zeit and Modjo. respectively. 

~.2A Incidence and severity of mastitis 

In the l K Juring the recen t 12-month monitClring period the mean incidence was 4 Ul ca~es per 

toO CO\\S pl!r year \\ith 3 value ranging from 13-75 nc" ca;;~r.; (Bradley and Green. 2001)_ I;jtuJ~ 

of incidence o f clinical mastitis in Oebre leit ILeA r1!search center (the current ILRI ) by \ rg~1\\ 

(1992), indicated that suckling CQ\\ S were affccted -l 2.50% once for th.! firs t time and 15.500/d 

CO\ \S I \\ic~ The palhog~nic agen ts isolated In his stud} \\ere SllIpilylocoCCliS lIure'llS (35 .~%). S. 

epidermit!is (I .81 % I. E. coli (7.9'2%). Klebsiella .speci!.!.;. f -i .95% ). Jclinomyce_~ p.wgenes 

(I I . SO/o j and Corynebm:lerium hOl'is (3 .960:'0)_ 

The severlt~ of masUII!; could be categoriled a.':i pl.!racute. acute. subacute and chrome Bradlc~ 

and Grl!cn (2001 ) ddin\!d thl;;! dcgrl!c o f scvcrit~ on th~ ba, is of the- pn:scnce of an abnormal 

foremilk secretion. and or under changc~ \\lIh cardinal signs such as pam. heat and udder 

s \\ elli ng and they wen.' graded into three. T hcse \\cn.~ · grade Ifcascs havi ng milk changes onl). 

like. clots), grade'::! (milk and udder changes. like. swelling and heal) and grade J (~):.lemic 

signs. like. depression and anorexia). As sho \\n in Table 3. the study sho\\cd 67_4%. 26 4% and 

6.2% of thl! cases were being grade I. grade II and grade II I respective ly_ In the ir study, among 

the aetiologicai agents £scerichia coli (the en\ironmental one) was significantl} more likely to 

result in s)stemic signs 
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Table 3: The proportion ofdifferent grades of mastitis associated with each pathogen 

Mastitis grade Remark 

Pathogen II III 

All Enterobacteriacea 54.3 35.5 10.2 

£scerichia coli 48.7 41.0 10.3 

StreptococClls IIberis 67.4 30.2 2.4 

Coagulase positive Staphylococct 83.3 16.7 0 

Streptococclls dysgalactioe 75.0 25.0 0 

Coagulase negative Staphylococci 90.9 9.1 0 

Corynebactrillm species 77 .8 12.2 0 

A rCeJnobacrer pyogenes 25.0 25.0 50.0 

Other species 90.6 4.7 4.7 

Mixed growth 68.2 27.3 4.5 Ift\\o known mastitis pathogen isolated 

Contaminated 100.0 0 0 Irthree or more organisms are isolated 

All pathogens 67.4 26.4 6.2 

7'Jo gro\'I{h 76.5 17.6 59 

Source:(Bradlcy and Green. 1001) 

2.3. S ignifica nce of mastitis 

2.3. 1. Economic significance 

Assessing a dollar value to losses due to mastitis is nearly impossible. although several attempts 

have been made From the literature 140·100 USD/cow/year is lost due to masti tis with 

approximately 8% being due to discarded milk. 8% Ircatment costs. 14% to death and premature 

culling, and 70% to reduced milk production (Woods, 1986). Invest igation showed that annual 

milk sales from herds with high levels of subclinical udder infection were 20% less than similar 

herds with low levels of sub·clinical mas titis (Francis, 1985). 

Various reports indicate substantial production losses (5% or more) begin when the somatic cell 

count/SCC/ increases above 300,000. The higher the cell count. the greater the loss and with a 

count of around Ix 106 creating a loss of approximately 20% or more (Woods, 1986). Subcl inical 

mastitis is the greatest source of economic losses. On average abou t 40% of all cows in the 
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United States are infected in one or marc quarters of the udde r at anyone time. The estimated 

cost in lost production is USD 200/cow/year (Howard, 1993). Annual losses of 28 million USD 

in Kentucky and 1.7 billion USD in United States or America have been recorded rrom an 

extrapolation of the result of a loss of 18,400 USD per 1 ~O-cow herd. 

Study conducted in Ne\\ York and Pennsylvania in 1997, indicated a financial milk loss per 

lactation as a result or specific pathogen based on 305-day mean estimate with a mi lk value or 

USD I) .OO/ewe Losses due to Pasteurella species USD 500. J 2, ,\/ycoplasm species USD 451.63. 

SlreprococclIs agalactiae USD 388. 19. Areal/obaeter pyogel/es USD 348.15 and Sraphyloc:oecus 

allrell.' USD 185.5 1 were recorded (Wilson et aI., 1997). 

Managemt.:nt and economics study of dairy cow mastitis in the urban and peri-urban art:as of 

Addis Ababa indicated a total loss from mastitis 73241 .24 Birr in a single lactation for 363 cow-s 

(Mungube. 200 I) . Annual loss caused by mastitis in the central highlands of Ethiopia is 

summarized in Table 4. 

Table 4: Estim3ICd annual losses due to mastitis in central highland o r Ethiopia 

Source o r loss Loss in Birr % 

Milk production loss 29.356 17 25.4 

Treatment cost 7122 60 6..1 
Withdrawal loss 2534.40 2.2 

Loss due to culling 76513.17 66.2 

Tota l 11 5,526.3~ 100.0 

Source . (Mungube. 2001 ) 

2.3.2. Public health importance 

Milk from mastitic cows may contain hannrul pathogenic microorganisms to human beings Bad 

milk would be responsible for more sickness and deaths (Howard, 1993). Although. 

pasteurisation has eliminated the gross public health significance or milk , there are still enough 

consumers of raw milk to mention the various mastitis or milk related factors affecting human 

health. In recent years a human group B streptococcus, not dissimilar to Srreprococcus agalacriae 
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has been reported as a causes of meningitis and death in newborn infants and also urinogenital 

traci infection in adults (Woods, 1986). There has also been reported of individuals taken ill after 

consuming milk products high in toxins produced by Staphy lococclIs Gureus that pasteurisation 

did no t eliminate. Besides Escherdiehia coli can cause enteritis, diarrhoea and vomiting (Woods, 

1986) Diseases like Tuberculosis. Brucellosis, Listeriosis, and Q-fever may be transmitted 

through milk to human beings (Hugh-Jones eJ al.. 1995) and OyploeoccclIs Ileojormans and 

prOiolheea species also have zoonotic importance (Rebhun, \995) . 

2.4. T reat ment of mastiti s 

24. \ Treatment using conventional drugs 

Since mastitis results in the destruction and disturbances of the mammary gland and affects milk 

production and productivity, it needs serious and immediate action as soon as possible Among 

the inany actions that could be taken as treatment , the admini::.trastion of antimicrobial agents is 

the most commonly used method. Pathogenic microorganims are sensitI ve to one or more 

aniimicrobial agents and at the same time are resistant to one or a number of conventional dnlgs 

(Delaat. 1975) Mastit is could be grouped, according to how the various infections respond to 

antibiotic therapy, into three groups 

Group 1- Organi~ms that respond well to trea!Jneni (SlrepIOCf.)CCm agalaclit.:J) 

Group 11- Organisms that have vari~ble·responses (other SrreplococCI, SwphylocacC! and. all 

Gram negatives. 

Group Ill - Organism that are refractory to treatment (Mycopla.\I1IC1, PrOlOlheca, NocardlD and 

Pasteurella) (Woods, 1986) 

Treatment of a cow acutely sick from mastitis must be directed towards saving the cow's life AIl 

clinical cases should be treated as they occur, otherwise a pennanent loss could commence 

Before any attempt made to treat mast itis, selection of the most likely effective antibiotic for the 

treatment is essential. Antibiotics are selected according to the identified pathogen and sensitivity 

of the organism cultured from a milk sample. Sensitivity testing has advantages over blind 

treatment, in that , it helps to cure animals within shan period of ti me and return to production, 

reduce further disease spread and serving as a source of infection, avoids the risk of bacteria 

developing resistance and is more of economical. 

18 



Treatment o f sick animals without sensi ti vi ty testing and indiscriminate drug usage by many non­

professionals leads to the development of drugs resistance Conventional antibiotics like, 

penicillin, cloxacillin. erythromycin, and cephalospo rins have excellent successes against mastitis 

caused by SlrepJOCOCCIIS aga/acliae and Slr.dysgalac/lGe. Before LreaLing Staphylococclis aureus 

cases susceptibility testing is recommended. Systemic treatment with penicillin, ceftiofur or 

pirlirnycin result greater cure when combined wi th local intramammary infusio n containing 

cloxacillin and cephalosporin. Drugs like gentamycin, amikacin. trimethoprim-sulfa, and 

ticarcillin-c1avulanic acid work against most coliforms, polymyxin Band cephalotin and 

tetracycline. ampicillin, neomycine and kanamycin work against 60-80% and .. W-60% in vitro, 

respeclively (Rebhun, 1995) 

Treatment of P~elldomollas species with conventional antibiotics is rarely successful, while 

SerraflCl species treatment can be done based on culture and sensi tivity Yeast infections can be 

cured spontaneously if all antibiotic therapy is smpped and Ihe anected quarters are milked out 

four or more times per day M.iconazole, nystatin. and iodine have been used for the treatment of 

mastitis caused by yeasts. Antifungal drugs like miconazole, clolrimazole and kctaconazole can 

be used for the treatment of fungal mastiti s AJagaJ species have no successful treatments 

(Rebhun, 1995) 

Hence. treatment of mastiti s effectively. with cOi\vemio,nal.antiblotics may not be emcienl enough 

because of the possibili ty of resistance problems and lack of effective animal health services in 

Ethiopia Most livestock owners are incapable 10 pay the fees for existing medicaments Many of 

them do not have access to animal health posts. According to Mungube (2001) for a one-time 

treatment of a case of mastitis 74 10 Birr per cow was required, which is not affordable by many 

farmers As a result of the aforementioned points and other factors li vestock owners ' use as an 

option or depend on herbaJ medical preparations that are available in their vicinity ror the 

treatment of different ailments 

Ethnoveterinary medicinal practices are deep rooted in Ethiopia like other countries in the world. 

The people of Kenya have traditionally relied on a whole range of indigenous practices to keep 

Iheir liveSiock heahhy and 10 Ireal Ihem when they are sick (ITDG and IIRR, 1996) 
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Traditional healthcare (ethnoveterinrary medicine) include the use of medicinal plamslherbs. 

surgical techniques and management practices to prevent and treat a range of diseases and 

prublt::ms t::ncouillered by livestock holders. Research has shown that many of the plants used to 

prepare indigenous medicines do in fact comain valuable active ingredients, though much 

research remains to be done in this area (lTDG and [rRR, 1996; MacCorckle and Mathias, 1996) 

In India where 60% of the population lives below poverty line, herbal medicine is the only hope. 

The World Health Organization has recognized its full value and is helping in a big way. 

Traditional medicine weather in Africa or Asia has a bright future and an immense potential 10 

extend medical relief to millions who for lack of resources remained deprived of it (Sahab, 1990) 

2 --I 2 Drug resistance 

Due to one or other reasons bacterial agents that cause mastitis develop resistance of variable 

degree to different antibiotics The emergence of bacteria resistance to antimicrobial agents 

within animal population or during therapy is a maHer of great concern (Frasier. 1986) Drug 

resistance isolated from domestic animals is important in limiting the use of antimicrobial agents 

10 animals and potentially in humans (prescott and Baggot, 1988) Among the main pathogenic 

orgamsms causing mastitis. some StreprococclIs species and S. GllrellS develop resistance 10 

antibiotics like pemcillin, streptomycin and oxytetracyc1ines (Ak, 2000) Some of the bacterial 

agents isolated from a case of mastitis that develop resistc.!nce for 10 \'Itro tnal in different places 

are summarized in Table5 . 

Table 5 Some of bacterial isolates that develop resistance to some antibiotics 

Bacteria Type ordrug % of 

resistance 

Streptococcus dysgafacllOe penicillm, oxacillin, chloramphenicol 3. 7 
Sire. dysgalocllOe erythromycin and oxytcreracycllne 7.4 
Srreprococcils ubens peniCillin, oxacillin, oX~1eterac)clme 16 
Bela haemolyllc streptococclIs oX)1eteracycJin 1.9 
Beta haemolytiC streptococcus penicillin, oxacillin, chloramphenicol. erythromycin 3 7 
Staphylococcus aureus penicillin 31.3 
Eschnchw coli oxytetracychne 26.1 
Pseudomonas aeMlgmosa oxytetracyclin 30.4 
Corynebacrerlllm Isolares penicillin, erythromycin 1.5 
Corynebacterium isolates chloramphenicol 20 
Staphylococclls DurellS penicillin 83 
Staphylococclls DllrellS streptomycin 60 
Source; (Ak, 2000; Heras et ai., 1999: Mallikarjunaswmy el 01., 1997: Woods. 1986. Kerro, 1997) 
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24 J Herbs used for the treatment of bovine mastitis 

24 J I Plants/herbs used for the treatment of bovine mastitis 

In Ethiopia, ethnoveterinary medicine has a long history and reached to this generation verbally, 

though documentation may exist in churches and monasteries. Since the life of farmers is linked 

to their livestock, they have developed their own way of keeping animal health. They treat 

animals whenever they get sick or health is compromised and prevent when there is any disease 

problem circulating in and around their locality 

Sahlc (200:!) conducted a study on medicinal plants that are used for the treatment of bovine 

mastitis in selected central high lands of Ethiopia and ident ified about 2 I di.frerent species of 

plants, namely. AcilyraJ1lhus aspera, If}uga mlegnfolia, carissa edllbs, Cierodendroll myncOIdes, 

CrmJf11lcarpIIs poe/uncl/losls, CIIC1II11IS ficl/oft:" CrOion macrosICJchys, C.)1J/7oslemmll adenocGllle. 

DJJlra SlramOf1lum, Eucalypl1ls globules. Hagmea abyssimca. l.agenerm SI:ir!na, LapldlUm 

sam'Iml. Laul/aeo lIJ(ybacea, N,colma IOhaclIl1l, Olea afncanG. Ocmlllm ufuel/ollUm. PerSiClfrll1 

senl!galensls, Phylolaca dodec(1J1dfa, Rumex {JbyssmiclIs and Wirama mmm/era used in different 

fomls of preparations and parts of the plant were used 

Ethnoveterinary practice of the Borana rangeland pastoral system indil,;ated that AcaCJ(l hllseJ 

(bark. burnt, powdered and mixed with buuer to make paste. topical). ('orissa edulis (leaf/roOi. 

paste, topical), Rossa abyssimca (root, pasldpoul tice, topical) and Sasbama sasbclII 

(root1bark/leal~ decoction, topical) have been used for the treatment of mastitis (Sory, 1999) 

Similarly. Chekol (2002) in his survey on ethnoveterinary knowledge and practices showed that 

farmers in North Gondar reported the use of Thofte",,,, ryllchocarpllm (root, juice) for the 

treatment of bovine mastitis 

In Kenya, a handful of Sasboma sesban leaves mixed with 125gm of cream or butter for 5 

minutes, and rub the mixture onto the affected area until the swelling disappears for the treatment 

of mastitis. This practice IS similar \\~th the practice of the Borana pastoralists (Hyato, 2003) A 

handful of Ajllga remola leaves and stems were chewed and 2 mouthfuls of the juice and saJiva 

directly spited onto the swollen udder once a day for 7 days for treatment of bovine mastitis 

(ITDG and IIRR, 1996). 
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24 3.2. Scientifically validated phytoremedies fo r bovine mastitis 

In India, cows wuh subclinical mastitis were treated by imramallunary applica tion of Tilox 

(Ampicillin and Cloxacillin) and other groups by topical application of root of Withama 

somJlijera, Asparagus racemOSlIS, and Curcuma ameda and leaves of OCllnum sanctum. Both 

preparations were effective as assessed by a rerum to normal biochemical milk profile, but the 

plant preparations acted more slowly (Kolte el al., 1999) 

Another study indicated that herbal mix prepared from (itycern:a g/abra (Sgm), Curcuma /onga 

2gm), C"dms deodara (I Ogm), Paederia joelida (Sgm), and sulfur (lOgm) ill gel base (named as 

"A-laslI/ep ''), !OpicaJ and intramammary infusion was given to one group and the other group was 

treated with intramammary infusion and the recovery rate in combined treated groups was 40%, 

while intramamrnary infusion only was 30%. It was concluded that topical administration of 

" ~Iastilep" gel is useful supponive therapy in treatment of bQ\' lOe clinical mastitis: (Rahaman and 

hanna, 2000) 

In China injection of medicinal herb preparations containing the Honey suckle flower, 

ChrYSlllllhef11l1m meltell"'. I at/a yedoensls and Clfrll~ rt' !leu/ala was efiective for preventing 

c1illlcaJ masti ti s during the dry period (Jaing el a/ , 1994) 

Sahle (2002) carried out test on Persicaria senega/ells/s. Cyphosft!mll1tl acienoctlll/e and CIICIIIIIIS 

fiel/olius against their effects on most pathogenic bacterial causati\;e agents or mastitis E.co/i, A. 

p),ogenf!s. K. pnellmonwae, S. aurellS, SIr. aga/acnae and SIr Jysaga/aclIlIe were sensitive to 

Perslcana senega/ens/s at different concentrations, and has shown a very good inhibitory efiect 

in all concentrations agamst S. GllrellS. Sfr aga/acllae and S,r dy511ga/acnoe The in vrlro test of 

Perslcaria senega/ellSls showed that isolates of al/rells. Camltda alb/cans and 

CorynebacterIUm bows [rom subclinical cases and isolates of P. aerllgmosa from clinical cases 

of mastitis were all inhibited. In VlVO trial of 0 77 kg of leaf powder (equivalent to 3 kg of wet 

leaf) fed daily for 5 days resulted in an apparent cure rate of 92 8%, in contrast to 80% of in 

positive control group treated with an intramammary antibiOtic preparations (Dagne and 

Abdicho, 1999). 
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3. METHODS AND MATERIALS 

3.1. General Information 

Study of incidence of bovine clinical mastitis and the experiment on bacterial isolates was carried 

out in Ocbre-Zeit. Dcbre Zeit is located at about 47kms (south east) from the capita l city Addis 

Ababa. It has about 95.000 human populations. The altitude is 1850 mete rs above sea level. The 

soils and climates are similar to those of many highland areas in Africa. The main rainy season 

extends from the month of June to S~pteillber wi th an average rainfall of 866ml11. A short rain) 

season, from March 10 May, is not uncommon in this area. The annllal average tempera ture 

ranges from Iloe to 26°C. peak on May. with an overall average of 18.ie. Day length is fairly 

constant throughom the year ( 12-13hrs) "itb about 6hrs of sunshine during the rainy season and 

8-10hrs fo r the rest of the year. The humidity is about 50.9% (Mungube. 2001). 

The livestock population of Adaa Liben District includes 89,057 oxen, 31.781 bulls, 73 . 1--l5 

cows, --l0.629 heifers. 3 1.07--l calves. 6--l,579 caprinc. 39.126 ovi ne, --l8.366 donkeys, 2.115 horses. 

and 2.025 mules. 

3.2. I-I erbal nutteri:., ls used for the st udy 

3.2.1 Brllcea anlidysenterica (,·Kakero. Avalo, \Vaginas" in Amharic. '·Dadatu. Tollu. Tamijja" 

in Oromiffa). 

It is an evergreen. e rect shrub or small tree belonging to the family Simaroubaceae and growing 

to 7 meters high. Leaves with ovate to oblong or elliptic leaflets, usually crowded at the end of 

branches. It is flowering all year round and fl owers are pale and yellow in erect racemes from the 

leafaxils. The plant is found at an al titude from 1000-3700 meters in bush land. at forest edges or 

in re-growth of deforested areas. The roots and leaves were used to assess efficacy against 

bacteria isolated from mastitic cases. 



3.2.2. Cambertu1n malic C'Agalo, Abalo " in Amharic. " Blka. Dadamata" in Oromiffa) 

This is a member of the family Combertaceae which is small deciduous tree growing up to IS 

meters high with an often-crooked trunk, commonly branchi ng to the base. The bark is dark 

brown to black and deeply grooved in squares. The leaves are oppositely arranged, ell iptic to 

lanceolate. large that overed with soft hairs , rounded at the base. Flowers sweetly scanted. many 

crowded into greenish. The Dowers generally appear before the leaves and the fruits yellowish, 

four-sided with wings. The Icaves were used to assess the antim icrobial effect on bacteria 

isolated from mastitic cases. 

32.3. Cyphosremma adenoc(lule ("Ascrkush Tebetebkush" in Amharic) 

It is a member of Vitaceae family. \\ hich is herbaceous climber or scrambler with stems growing 

to 6 meters long. Leaves 5- 11 foliatc leaflets elliptic or ovate with crenate or toothed margins 

having pale yellow flowt:rs. It grows between 850-26S0m.a.s.1 and is found on wooden 

grass land, reverine forest and clearings of foresl. The root of the herb is lIsed as a medicine 

traditionally, The roots were employed as a test material to assess antimicrobial effects 

3.2A. Pers;caria senegalensis ("Gosh " in Amharic) 

Persicaria senegalensis belongs to the Polygonaceae family, \\hich is a perennial erect or semi­

decumbent herb with 4-Sft high or morc. Leaves distinctly petiolate oblong lanccolate and 

flowers are light yellow. The fruit is light brown with deep brown seed. It is almost glabrous in 

riverbeds and swampy areas. Tradi tional herbalists feed the herb freshly to mastitic cows. The 

leaves were used to inves tigate the ant imicrobial effect on bacterial isolates. 

32.5. PJanrago lanceol(lfa ('"Gorteb" in Amharic, "Korrisa"111 Oromiffa) 

Planrago lance%ra is a member of the family Plantaginaceae and is a cosmopolitan \veed and 

herb with flowering stems growing to 40 centimeters high from a rosette of leaves. Leaves 

lanceolate, most!) erect, but sometimes also nat all the ground. Flower heads are cylindrical 

spikes with small green nowers and creamy white anthers and filaments. It grows along paths and 
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roadsides, in pasture and cultivated fi elds at alt itudes between l200-3200masl. This herb flowers 

throughout the year and profusely during the rains. The seeds and leaves were used separately to 

assess ant imicrobial activi ti es. 

3.2.6. Zehneria scabra ("'Hareg ressa" in Amharic) 

Zehneria scabra is a climbing or trailing he rb to 10 meters belonging to the fami ly Cucritaceae. 

o ld stems becoming woody with corky-ridged bark. Leaf ovate, broadly or pentagonal. Flowers 

d ioecious. seeds ovate or elliptic in outline. It is found with 100-3500 meters-altitude range in 

upland forests and woodland, wooded grassland. river and lake margins and also in secondary 

vegetation. The root part was used as a test material. 

3.3. Study Design 

Two dairy herds: namel~, Debre Zeit EARO and Fairfield were selected for longitudinal 

investigation of clinical mastitis. Milk samples were collected from each clinical cases and 

isolates identified S. allrells and Sfr. agalacliae were tested with conventional antimicrobials and 

plant extracts to dete rmine sensitivity profiles. 

3.3 . 1. Investigation of clinical masti ti s 

It \\as delamination of incidence of clinical bovine mastitis in 89 lactating CO\\S over 6 months 

period in twO dairy farms. 

3.3.2. Study melhodology 

Milking cows were clinically examined every \veek for six months. All milking cows were 

checked for the presence of clinical mastitis . Milk sample was collected from clinically mastitic 

quaners . Clinical mastitis was defined as the presence of an abnonnal forem ilk secretion and/or 

udder changes. for example, pain. heat and s\\elling and/or involvement of systemic s igns. Cases, 

which occurred 14 days after a previous episode in the same quarter was defined as a new quarter 

case (Miltenburg ef 01. , \996). Then the severity of the dise-ase was determined as described by 

Bradley and Green (200 1) as Grade J- (milk changes only. for example, clots), Grade II- (milk and 
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udder changes, ror example, swelling and heat) and Grade 11 1- (systemic signs, for example, 

depress ion and pyrexia were involved). 

3.1.1. Milk co llection from the affec ted quaners 

In the fi rst place teats were wiped to remove gross contaminations by cotton or clean gauze. They 

were dipped and scrubbed with 70% ethanol and allowed to dry for at least 30 seconds. Then the 

teal ends were scrubbed with a COlton swab soaked in 70% ethanol before the milk sample is 

collected and allowed to dry. Fifteen-milli li ter of milk sample was collected in a test tube held as 

nearly as poss ible horizonta l. In order to avo id contamination d isposable gloves were wom 

through out the sampling process. Samples were identified by ra rm, cows. quarter, and samples 

date and disease severity. The samples were kept in a container containi ng an ice pack to 

transport to the laboratory and kept at ..Joe until cultured (Bradley and Green. 200 I). 

3.3.4. Microbilological examination (Isolation and identiJicati(ln of mastitic agen ts) 

From each sample 10 micro litres \\as inoculated with a loop on to 5% sheep blood agar. 

Edwards's agar, and onto MacConkcy agar plates (Smith et af .. 1985; Bradley and Green 2001 ). 

Plates were incubated at 37°C and reading was made after 1-' and ..J8llrs The organisms wt:'re 

identified by standard laboratory techniques (Carter, 1984: Quinn t!1 al .. 1999). Gram n~gatiH 

bacteria o r Colirorms were identified by colony morphology, oxidase and l\-lVle test. 

l3iochcmieal and related tests. The laboratory diagnosis procedure ~o llowed is summarized m 

appendix SA. 

Gram posi tive cocci were identified by catalase test. Those catalase positive COCC I were 

inoculated onto Oxidation-fermentation medium and lhose fennentalivcs were considered as 

Staphylococci (coagulase positive and coagulase negative) and caoagulase test were carried out 

for rennentalivc cocci. S OW'eIIS, S.hyiclls and S inlermidills were considered as coagulase 

positive. Further ident ification of Staphylococci was made by carbohydrate lests. Catalase 

negative cocci were transformed 10 Edward's media for the detection of esculin hydro lysis and 

growth. CAMP test was conducted for esculin hydrolysis negative bacteria and CAMP lest 

positives were considered as SlreprococcliS agalacriae, \\here as CAM P test negatives considered 

as other Srreprococci and furthe r identification was made by carbohydrate tesls. Esculin 

hydrolysis positive cocci were transferred to MacConkey agar to detect growth and Bac teria 
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grown on MacConkey agar was considered as Enterococcus jeca/is (Carter, 1984; National 

mastitis council. 1990: Quinn et al. , 1999), Those, which were not grown on MacConkey were 

considered as SfreplocoCCliS lIberis. For Corynebacterium species colony morphology, catalase 

and carbohydrate tests were used. While Bacil/ells species were identified by colony morphology, 

hemolytic patterns, catalase, motility and carbohydrate teSIS. 
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3.4. HCl"b s cl c l~ titlll and tO IlI~c ti o ln 

J 4 I Herb selection 

Study herbs were selected according th e rcsults the\ showed by pr~:\ ious WOI "I..:r ~ and OJl~ plaJlI (( '() lIIheI'lI/JII //Iol/e) was selectcd 

flom the trad itional healers knowledge and \\as lCSIl:c1 dclibenuely The How cl1an from collcctiuJlto extrac1ion is shown below 

Stcp I I krb prepar~l1 j o ns 

f---:J ______ _ _______ ------, Garbting a.nd drying 

t-tCI .. b colteclIon f!"Om }- ti\lca~lJring the alllouJ1t] __ ,[\VaShiJlg \\ il h cil>an lap _ under shade 
theIr natural habi1 ats _ collec1ed ~lter I 

-----------.! -----

- --. [ ChOPPin;-J-
ll)1O pieces -
-----

[- - - --] ----- ---. --- Sil..:wd by ordinary Illt::sh 
Drying lind: 'hadJ~Gri"'hn~ t-------~ _____ _ 

rs~rcd in ab:~IC/tla Sk---J [---.---] 
~ ---It- Labeling 

------------ ------
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Stell II : M:H.~c ra t iun 

Laboratory bOllles washing 
with clean tap water 

Wei ghed the desired 
amount of tcst materi als 

Rinsed with 
distilled water 

Tl..!s t material added 
into bOltles 

The mouth orthe bottle IS closed \ 
by AlIulllllllllln fo illor lied by , Shakcd gl..!llily manuall y 
rubber 

Rin sl..!d wilh 80% Preparat ion of 80% methanol 
methanol 

80% lllc1hanol is added 
10 lest1l1 ~1\!.; r ial 

Stirred we ll wi th 
Qiass rods 

Shak l..!d by automatic Standing al room 
shak l.! J' for 30 minules ICIllDcraturc 

--

Slep II I : Extraction 

Filtered by using wall Mann 
filter pap!..!!' 

Fill ra l!..!S were I.!vaporated unckr dry 
oven adj usted at 30-40"'c 

Maceration and ex traction took plac!..! for three limes 

a. First maceration was for J days 

b. Second maCL:rat lon \-vas for 24hrs 

C, Third Illaceration was for 24hr:-. 

Crys tal s WL:rc colkcted 
in vials 

\ 
Labeling and storage 
and these arc used as a 
test materi al 



3.4.2. I lerb co llection 

Plantslhc rbs were collec ted from thei r natu ral habi tats and washed wi th lap water to remove 

unnecessa ry part icles. They were allowed to d ry under shade . They were chopped (by kn ife 

and axe) into pieces to fac il ita te drying and grounded to powder using a large morta r a fter 

drying. The materia l was sieved using ord inary sieve. The grounded powder was ready to be 

macerated in 80% metha nol. The general information is summarized in table 6. 

Table 6. General information 

t\mount Previous work 
Plantlherb Part used macerated in Place o f collection done or reported 

80% activit), on te st 
Methanol (g) bacteria 

Bureea anridysenteric(I Leaf and root 200 Around Bahir-Dar Yes 

C»phostemma adenoeau/e Root 300 GaYnI- South Gondar Yes 

Persicaria selligalense Leaf 200 Debre-Zeit Yes 

Plamago lanceo/aw Leaf 300 Around Bahi r-Dar Yes 

Plantago lanceo/ala Seed 100 Around Bahi r-Dar Yes 

ZeJmeria scabra Root 170 Around Bahi r-Dar Yes 

Combertllm moUe Leaf 50* Gaynt- South Gondar No 

*- Was macerated in absolute mcth'lIlo1 and aqueous solution 

3.4.3.Preparations of cmdc extract for in vitro experiment 

50-300 grams of each herb leave, root or both \vere weighed. The materials we re macerated in 

80% methanol (I part test material and: 10 parts of the solvent) in large ground bottle and the 

contents mixed by a flask shaker (Gallenkamp) at maxmimum speed for 30 minutes and 

allowed to stand for 3 days at room tempe rature. Each extract was filtered by 

chromatographic filter paper No 3 size 113 . The filtrate was tra nsferred to evaporating dish 

and kept in an oven at 30°C_40°C to dry. T he residue left after fi ltration was macerated again 

in methanol solu tion for 24 hours and filtered and added to evaporating dish . The procedure 

was repeated for the thi rd ti me to have sufficient amount of extracts . T he crystals were 

collected and we re ready ror use. 
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3.4.4. Preparation o f antimicrobial d iscs from herb extracts for in vitro experiment 

Six seria l dilu tions of herb extracts were made in test tubes. Point e ight grams of plant extract 

was mixed with 2ml LJimethyl Su lfox ide (UMSO) In the Ilrst test tube to prepare 40% solut ion 

according to Shihata el al. (1983). The remaining test tubes were fi ll ed with I ml o f DMSO and 

I ml of 40% solution from the first tu bes was trans fe rred to second test tube to prepare 20%. The 

procedure conti nued by trans ferring I m1 solution from 20% to third test tube to get 10% 

concentra tion, and thi s cOnlinue until 1.25% concentralion is obtained. Discs of 12mm size were 

impregna ted by add ing 3 drops from each concentration and a llowed to dry at 37°C overnight. 

Dried d iscs were used to determ ine anl ibac te ri al effects. Each disc was gently pressed down to 

ensure complete contact with the agar and the plates were inverted and incuba ted at 3ic for 

2-lhrs. The diame ter of zone of inhibi tion was measured in millimete r 

[n vitro antimic robial teS I was ca rried ou t using the crude povvder of each plant extract by plate 

diffusion method (Ieven el cd., 1979). Wells o r 5mm d iamete r \vere made on the inoculated 

mt.!dia using a steri le single gel cutter on the seeded plate equidistant ly. The we lls we re fill ed 

with 0.02g. 0.01 g. and 0.005g of eac h plan t extract and zone of inhibitions were measured 

}.4.5. Antimic robial sensitivity test 

Antimicrobial sensiti\-i ty wa~ conducted using agar disc diffusion method The bal:h.:ria used for 

thi s s tudy \\'ere major isolates (Slaphy/ococclI ... tlllrellS and SlreplococCIIS l1g(l/oc/iae) from 

clinical mast itic quarters . Three to then we ll ... isolated colonies of· the same morphological type 

\\ere selec ted from the nutrient agar and suspension was made in a ste rile saline. Turbidity of the 

bacteria l suspension was adjusted by comparing Wi th 005 McFarl and tu rbid ity s l.andard. The 

standard and the tes t suspension were placed in 10ml size tes t tubes and com pared against a while 

background wi th contras tmg black lines, until the turbid ity of the test suspension equates to that 

of the turbidit) standard Adjustment of the turbidi ty was made by adding sa line or colonies 

depending on the degree of turbid ity. A ste rile swab was dipped into the standardized suspension 

of the bacteria and excess fl uid was expressed by pressing and rotating the swab fi rm ly aga inst 

the inside of the tube above the Ilu id level The swab was streaked in three direct ions over the 

ent ire surface of the aga r with the objective o f obta ining a un iform inoculation and a final sweep 

with the swab was made agai nst the agar around the rim of the petridish. The inoculated plates 

were a llowed to stand fo r no t more than 15 minutes and the di scs were placed on the agar sur face 
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using sterile forceps. Each disc was gently pressed with the point of a sterile forceps to ensure 

compiete contact with the agar surface (Quinn el al • \999) 

For this study oxytetracycli ne, penicillin G, streptomycin and neomycin (of Himedia laboratory 

product) were used to compare their efficacy with herbal preparations. The antimicrobials were 

selected based on the frequent use of the preparat ions for the treatment of clinical bovine mastiti s 

and other disease problems in the two dairy farm s. The acti vities of the conventional 

antim icrobia ls were compared agains t 20% concentrations of each test plant. The solvents 

(Methanol and DM SO) served as a control. As a teSt protocol each test he rb preparation was put 

al the centre and conventional antimicrobia l discs at the periphery of the plate. 

Mueller~ Il inton agar medium was used and was supplemented with 5% sheep blood fo r 

Streptococcus agalacfiae. Ph= 7 2~7.4. Therefore, the agar was prepared by pouring 25ml in a 

90mm diamete r petridish. Barium sulphate solut ion used as a standard to detcrmine the bacteri al 

concentration was prepared as I % solution in I % I hSO-,. The preparation was kept in the dark. 

For the preparation of bacterial suspension 3~ I 0 colon ies " .. ere picked from the culllln: under 

study and were placed in 4 ml o r sterile physiological saline and the culture was standardized by 

comparing with McFarland solut ion. 

Discs and lest material were applied at a space of 24 mm apart from center to center and 15 mill 

away from the edge of the plate. This was made no latter than 15 minutes after the inoculum had 

been seeded, For this study thc plant materials were put at the center of the plate and 

conventional discs at the periphery. Plates were incubated soon after the discs had been applied 

for 24 hours al 37°C. Diameter of zone of inhibition was measured using a ruler in millimeter 

including the antibiotic discs and results were recorded as susceptible, intennediates or resistant 

b) comparing with standard valucs for each an tib iotic disc (Delaat. 1979; Carte r. 1984; Quinn el 

(II , 1999). 

McFarland turbidity standard was prepared by mixing O.5ml o f 1 175% aqueous solution ot' 

Barium chloride (O.048M Bacl, 21-1,0) with 9.95ml of 1% H,SO, (O.36N H,SO, (Quinn el a/ . 

1999). 
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3.5. Data management and aOl.llysis 

The data obtained were stored in Exccl spreadsheet. Zone of inhibitions were summarized using 

Intercooled Stata 7. Agents isolated, severity of mastitis and diagnosis results were analyzed by 

descriptive sta ti sti cs. Incidence of clinical bovine mastitis was expressed by 100 cows-month at 

risk. Soft Wares Package for Social Science (SPSS) was used for multiple comparisons and the 

results are ind icated in appendix 8.6. 
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~ . RESULTS 

This study \vas conducted \ .. ~th the objective of assess ing the incidence of clinical mastit is. 

identifying causal agents and evalua ting thi! antimic robial effects of selected herbs on 

Sraphlococc/ls aUreus and SlreplococCliS agalacliae iso lates. Incidence of clinical mastitis was 

followed for six months (from eplcrnher 2003- March 2004) in two dairy farms . 

.4.1. In ves tiga tion of clinic~l) IWls fitis 

-LI.1. Incidence of clinical bovine mastitis 

Incidence of clinical mastitis during the stlld~ period \\'as 52.8% and 33.96% in EARO and 

Fai rtield dairy l~lrms. respectivel) rhe average incidence of clinical mastitis observed \\as 

-l1.6~'o 

An incidence density of 12.4 ne\\' clinical mastitis cases! l OOcows-fllomh (95% CI 8.0- 20.7) and 

6.7 nc\\ clinical mastitis cases, 100cows·month (95% CI .. "O- 10.6) at risk in EARO and Fair lield 

dairy famls re-;pectively was recorded. The overall incidence ra le was 9 nc\\ clinical mastitis 

cases, 100 CO\'r -monlh (95% CI6A· I:!A) at risk for both famls. 

-l.1.2. \1icrobml agents isolated 

\ ·liJk samples \\ere collc'cted from 32 mastitic cllIlical quarters out of 37 lactating cows that had 

clinical mastitic c\ idence in the two dair) farms. Of the isolatt!s SJuphy/ocoCCII:l lIurf!/{~ (32.71% I. 

Srreprococctls agolacnae (27.0%) .. sho\\'cd highest frequencies. Other isolatcs included 

Streptococclls uberis (5.8%), Staphylococcus IIIrermidius (3.8%). Bacillus cereus and Bacil/ II.\' 

species (5 .8°'0) each. Coryneb{l("rerillm bOllis (3.8%) and Corynebacterium ulcer{lIIs (5.8%). The 

bacterial species isolated are presented III Table 7. The distribution of isolates at genera level is 

given in Figure I The highest proportion of 42.3% was recorded for Staphylococcus speci~s 

Ib llo\\ed by Slreptococcus species (34 .5%) proceeded by Bacillus and COI)l1eb{IClerillm species 

(each contributing 9.6%) .. 
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Table 7: Microbial agents isolated from clinical masti tis cases in two dairy herds from Dehre 

Zeit. September 2003 to March 200~ 

EARO Fa ir-field Overall Contribution 
No Agents No of Relative No of Relative (%) to cl inical 

isolates isolation iso lates isolation incidence 
% % (%) 

Staphylococcus aureus 12 41.4 5 21.7 32.7 17) 42 .3 
2 Slaphylococcus inlermidius 2 6.9 0 0 3.8(n=-2) 
3 Slaphylococcus hyicus I 3.4 0 0 1.9(n" I) 
4 Slaphylococcus epiderm/dis 0 0 I 4.35 1.9(n" I) 
5 Staphylococcus chromogefls 0 0 I 4.35 1.9(n" I) 
6 Streptococcus agalactiae 6 20.7 8 34.8 27 .0(n= 14) 34.5 

Sireptococcus dysgalocllae I 3.45 0 0 1.9(n"4) 
8 StreptOCOCcZlS uberis 2 6.9 ·U5 5.8(n=3) 
9 Bacillus cereus 0 0 3 13.05 5.8(n=3) 9.6 
10 Bacillus species 2 6.9 0 0 3.8(n=o2) 
II Corynebacterium bOl'is 2 6.9 0 0 3.8(n"'2) 9.6 
12 Corynebacterlllm ulcerans I 345 2 8.7 5.8(n-;-3) 
13 £scerirlchia coli 0 0 4.35 1.9(n"'l) 2.0 
14 Fungus 0 0 4.35 1.9(n"1) 2.0 

Total 29 100.0 23 100.0 100.0(n"31) 100.0 

45 
42 .3 

40 34 .5 
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c 
0 25 
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0 20 c.. 
e 9.6 9.6 0- 15 
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0 
Staph 51' Sac Co~ E.coli Fon 

Bacterial isolates 

Staph =- Staphylococcus species, Sir '" Streptococcus species, Bac= Bacillus species, Cory'" Corynebacterium 
species. Fun'" Fungus 

Fig. I : Proportion of bacterial agents at genus leve l isolated from clinical mastitis 
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Isolates of clinical cases were single (one aetio logical agent is involved), mixed (two etiological 

agents), or contaminated (more than two aetiological agents were involved). Out of 32 mastitic 

milk samples .16.9% (n = 15), 37.5% (n = 12) and 9.4% (n =3) were single, mixed and 

contaminated infections, respectively and 6.2% (n = 2) samples were found negat ive cultures . 

..J 1.3.Severit) of clinical mastitis 

The distribution of clinical mastitis graded as I or II is given in Table 8. Cows that showed mild 

changes in the milk were graded as I showed the highest frequency (83.8%, n = 31) compared to 

moderate changes in milk and the udder. ;\ grade of III with involvement of systemic signs is not 

sho"n here because no animal was found showi ng the sign during the study period. 

Table 8: Grade of clinica l mastitis with their proponions 

Grade EARO Fair-field Overall 
Cases % Cases % Cases % 

I 18 941 I) 72.1 ) I 83.8 
II I 5.3 5 17.8 6 16.1 

Total 19 100.0 18 100.0 37 100.0 

-t2.Antimicrobial susceptibility testing 

-L2 I. Effect ofht:rbal prt:p<1rations 

Before commencing 20% concentrations comparison \\ ith conventional antimicrobial discs each 

plant extract \\as tested at different concentration levels (.to%. 20%. 10%.5%,2.5% and 125%) 

to see their inhibitory effects against the isolates. 

The mean zone of inhibItion in mm for each plant extract at doubling concentrations ranging 

from 1.25 % to 40% are shown in Table 9_ The zone of inhibition for Combertum molJe increased 

from I I to 22 mm and 10 to 20 mm for S. aI/reus and Str_ aga/aciae. respectively. 

The efficacy of the test herbs/plants at 20% concenuations were evaluated against two major 

isolates, namel) SUlphylococclis aureus (n = 17) and Streptococcus agalacfiae (n = 1-1). These 

mastitic causal agents were isolated from clinical mastitis cases du ring the study time. A higher 

36 



mean zone of inhibition on two bacterial isolates was found by ComberlUm moUe and least mean 

zone of inh ibition was obtained by Brl/cea aflliciyselllrica. 

Table 9: Efficacy of herb preparations at different concentrations 

Concentrations (%) 

Herb Agent 40 20 10 5 2.5 1.25 

Brucea amidysenterica S allreliS 10 8 7 

Sagalacliae II 10 8 

Combertum molle S aureus Mean 22 19 18 15 13 II 

Sagalacliae 
Inhibition 20 18 16 13 II 10 

Cl'phostemma adenocaule S allrells 
LOne (mm) 

14 12 10 9 

Sagalactiae 12 10 9 7 

Persicaria senigalnsis S. aI/reus 12 II 9 8 

Saga/actioe II 10 8 7 

Apart from 20~/o concentrations of plant preparations the herbal efficacies were obser\'cd at 

different quantities of the extract filled in a 5 mOl diameter well. The amount added to each of the 

wells \\as equi\'alent to O.02g. O.Olg and O.005g powder of each plant extract. For this 

assessment 5 Sraphylococclis uurells and 5 SlreplOcoccllS agalacriae isolates were tested and all 

quantities gave a measurable inhibitory lOne (Table IO). But there \\as over fiow of the po\\der 

at higher amounts and remaining at the bottom when using small quantities. Therefore. a disc 

impregnation and diffusion method was preferable for testing antimicrobial effect of the plants 
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Table 10: Effect of plant extracts in grams 

Agent Herb Effect o f powders (g) 

0.02 0.01 0.005 

8r/lcea (II1tidysenterica IS 14 11 

S. aureus Comhertllm moUe Inhibition zone '" -) ?' -> 20 

C)phostemma adenocaule (mm) 12 10 8 

Persicaria senigalnsis 11 10 8 

8rl/cea anlidysemerica 13 12 8 

Sagalacliae Comberlllm molle 22 21 20 

Cyphostemma adenocallie 9 8 7 

Persicaria senigalnsis 11 11 9 

oJ.3. Co mparison o r 20 % four herbal prepar~ltions with four conventional antimicrobial 

di scs. 

35 • 

E 30 o S.agalactiae 
E 

• S.aureus .. 25 c 
a 
N 20 c 
g 

15 i2 
~ 

llJl " 10 

~E) 
c 
rn • 5 

" 0 

Ba Cm Ca Ps Neo 0"" PeG SIr 

Tested materials 

Fig. 2: Mean zone of inhibition (mm) of rour 20% phytopreparations on Streptococclis agalactiae 
and Swphylococcus aI/reus in comparison wi th four convent ional antimicrobial discs. 

The comparative mean zone of inhibition in mm between herbal preparations and conventional 

antibiotics are shown in Fig 2. While the inhibition in conventional antibiotics shows dirfe rences 
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In the size o f inhibi tion for bo th species of bac ten a. those of herbal preparat ions were equal 

exccpt Brllcell allll(/vsemnca 

Table I I : Mean inhibit ion zone in mm for the effect o f 20% prcparatlons o f.t herbs compared 

wi th 4 conventional antimicribial di scs (AM D) on test organisms 

Tested materials Staplir/ococclis allrells I Streptococcus a)!a/acliae 
No orlso1. Mean I 95% CI No or lso1. Mean 95%CI 

I Brllcell 1Il1H'drselllYlCa 17 7.23 2.60-11.91 . 1-1 8.2 1 5.33 -11.1 0 
Combertllm molle 17 20.18 19.01 -21.34 1-1 20. 10 19. 10-2 1.1 0 
C\plioslemma atiellecliale 17 10.53 9.73 11.32 1-1 10.57 9.40-1 1.74 
Pcrsical"lll selllga/esis 17 10.94 10.16- 11.72 14 10.79 9. 50-12. 11 
:\collll'cin 17 21.30 20.3 4-22.20 14 10. 21 9. 22- 11.21 
O.\)1ctracycline 17 21.59 17.57-15.61 1-1 12.86 12,22- 13.50 

-

PCllIcillin G 17 
. 2-1 .0 . 18.32-29.68 . 1-1 31.14 I 31.24-33.04 

~treptomycin 17 19.53 18.34-20. - 2 . 14 9.86 I 8.90- 10.81 

.tA. Effec t of 20% herba l preparat ions in comp :'Iri son with AJ\ ID on r es ista nt isolates 

StrepIOCOcC/{S agalactiac was res istant 85.7% (n =- 12), 100% (n 14), 85.7%(n ~ 12) to 

neomyclll, oxytetracycline and streptomycin. respccll \'cly \\ hi Ie all Isolates were sensi tivc to 

pemcillin G. Staphylococclls Ollreus isolates were resistant 23.5% (n"".t) and 6.t. 7% (n = 11) to 

o\)telracycline and penicillin G. respecl1vely while it was sensi tive to neomycin and 

streptomycin lnlubuion lone of < 12mm and _ II mm \\ ere conSidered as resistant for neomycin 

and streptomyclll, respecti\'ely Inhibition lonc of _ l.tmm and S 18mm were taken as rcs istant 

for Staphylococcus (lllreliS and Streptococclls agalactwe, respectively 111 the case of 

oX)1etracycline While, inhibition zone of ::: 28mm and:::. 19mm were considered as res istant for 

StapylOCOCCllS (lurellS and StreptococclIs agalacliae, respectively fo r penicillin G, The herbal 

efficacies in comparison with con\cntional antimicrobial agen ts to which test organisms 

developed resistant are summarized from fig 3-7. 
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Fig.3: Mean zone of inhibition (mm) of fou r 20% Ilerb preparations in comparison with 

penicillin G - resistant isolates of Staphylococcus oureus. 
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Fig.4: Mean zone of inhibition (mm) of four 20% Ilerb preparations in comparison with 

oxytetracycline - resistant isolates of StaphylococclIs ourells. 
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Fig.5: Mean zone of inhibition (01m) of four 20% Ilerb preparations in comparison with 

neomycin - resistant iso lates o f Streptococcus agalacfiae. 

25 
E 
.s 20 ., 
5 
N 15 c: 
.g 
:0 10 
E 
!: 
c: 
'" ., 
:2 

5 

o 

ORes s.aga/acNae 

Ba Cm Ca Ps 
Tested materials 

Oxy 

Fig.6: Mean zone of inhibit ion (mm) of [our 20% Herb preparations in comparison with 

oxytetracycline - resistant iso lates of Streptococcus agalactiae. 
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Fig.7: ~ lean zone of inhib ition (mm) of four 20% Herb preparations in comparison with 

treptomycin - resistant isolates of Streptococcus agalacfiae. 

J. :\'eo(n)= ~eom)cin 5. Ba = Brllcea anlit~nenlrica , 
OX)(o) =Oxtelrac)c1ine 6. Cm = Comberrum malle 

3. PeG(P)= Penicillin G 7. en = C)piloslemma adenecliole 
4. SU(s)= Streptomycin 8. Ps = Persicaria senftgll/ensis 
9. Res_ Saureus= Resistant Sourells 10 Res. Sagalactiae= Resislant S Qf{olactiue 

Table 1 ~ - 16 summarizes the mean inhibition zone in mm obtained on resistant isolates_ 

Table 12: Penicillin G-resisto.nt Staphylococcus Qureu!) isolates 

Test materials ~o 01 Isolates \ Iean [95% Conr. lntenalj 
Burcell amidysenterica II 8.91 ~ .IO 15.72 

Combertllf1l !nolle II 20.10 186' 11.51 
, C},phoslemma adenocaule II 10.18 9.24 I 1.1 2 

Persicaria senegalensis I I 11.09 9.77 12.42 

I Penicillin G II 16.51 13.97 19.12 

Table 13: O:xytetracyclin~> resistant Staphylococcus aureus isolates 

Test materials >Jo of isolates \ Iean [95% Conf. Interval] 
Burcea anlid}'senlerica 4 4.75 -4.00 13.50 
Combertum molle 4 19.75 15.77 23.73 
C),phostemma adenocauie 4 10.75 8.75 12.75 
Persicaria seneJ!alensis 4 11.25 9.73 12.77 
0:\., tet raq cline 4 8.25 - .45 9.06 
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Table 14 Neomycin - resistant Streptococcus agalacliae iso lates 

Test materials No of Isolates Mean [95% Conf. Intcrval l 
Bllrcea alltid~'sellterica 12 9.00 5.98 12.02 
Comhertum molle 12 20.50 19.66 21.34 
C.l'pliostemma adenocaule 12 10.58 9.19 11.98 
Persicanll selleRalensls 12 10.92 9.37 12.46 
N eo n.:'.yc i n 12 9.58 9.16 10.01 

Table 15: OX y1ctracycline- resistant StreplOcocclIS aga/acllae isolates 

Test matenals No of Isolatcs ~tean [95% Conf. Interval] 
BlIrcea wlfuil'senlricll 14 8.21 5.33 11.10 
COmbel'llll1l molle 14 20.07 19.10 21.10 
Cyphostemma at/ellocaule 14 10.57 9.40 11.74 
PersiclIrw sellegalellsis 14 10.79 9.46 12.11 

I OXl"etrac~'cline 14 12.86 12.22 13.50 , 

Table 16 Streptomycln- resistant Streptococcus agalactllle Iso lates 

Test materials No of Isolates Mean [95% Conf. Intervalj'-
BliI'cea amic/\'semrica 12 7.25 4.30 10.24 

Comberllllll molle 12 19.83 18.72 20.94 

Cypilosremma adellocau/e 12 10.42 9.05 IU8 

Persicaria selle~aleJ1sis 12 10.00 9.23 10.77 
Streptomycin 12 9.33 8.7 1 9.96 
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In order to appreciate variabil ity that exists among test plants agai nst test pathogens the 

sensitivity test result is shO\\ll in Table 17 and 18. 

Table 17: Raw data showing inhibition zone in mm obtained by 20% herbal preparations in 

comparison with convent ional antimicrobial discs for Staphylococcus aerues 

Staphylococcus aerues 
Isolate Ba I Cm I Ca I Ps I Neo I OXT I PeG I Sir 

I 0 18 14 I I 20 28 44 18 
2 0 19 12 10 20 25 38 14 
, 10 23 9 I I 20 8 13 19 J 

4 22 24 I I 15 ?' _J 28 23 14 
5 0-

-) 20 12 12 ?' _J 29 20 19 
6 9 17 12 12 ~I 9 16 21 
7 0 22 II I I 20 0-

-) 35 20 
8 0 18 10 II 20 22 37 18 
9 9 20 10 12 22 ? -- ) 20 20 

10 0 21 10 9 ?--) 27 19 ?-- ) 

II 0 18 8 9 20 24 12 19 
11 I I 20 9 10 20 ,- " 21 -) JJ 

13 0 19 II 12 21 8 15 20 
14 0 18 8 9 20 24 12 19 
15 14 ?--) I I 10 ?--) 27 39 " _J 

16 ?' _J 21 10 I~ 22 ?-., 19 18 
17 0 20 II 10 20 8 13 19 

fable 18 : Raw data showing inhibition zone in mm obtained by 20% herbal preparations in 

compari son with conventional antimicrobial discs for Sfreprococclis agafacliae 

Sfreprococcus agalacriae 
Isolate . Ba I Cm I Ca I PS I Neo I OXT I PeG Sir 

I 0 16 II 9 14 13 31 9 
2 7 19 10 II 14 14 31 10 
, 12 21 9 9 8 14 " 10 J JJ 

4 15 21 II 16 10 13 '? J_ 12 , 13 22 12 15 10 12 '? J _ 14 
6 12 20 10 II 10 II 34 9 
7 8 18 II 8 9 14 33 8 
8 9 21 12 I I 10 13 30 9 
9 0 22 8 9 10 II 31 8 

10 8 19 9 12 10 14 34 10 
I I 0 20 II 10 9 14 35 8 
12 8 22 16 I I 10 12 31 10 
13 II 19 8 9 10 12 33 10 
14 12 21 10 10 9 13 30 II 



Inhibition zones 

A Inhibition zone of aqueous extra(.;l uf Comberlllm molle at different 
concentrations on Staphylococclis aurells isolate (from higher to lower 
concentration, clock wise) 

I3 Inhibi tion zone of absolUie methanol extrac t of Comhcrtllm malle at 
(hn~renl concentrations on Swphylococr.:lIs ill/reUS isolate (from higher to 
hmer concentrallOIl. clock wise) .. 



C. Inhibition zone of aqueous mcthanol extract of Persic"ria senegalensis 
at 20% on Staphylococcus allreus isolatc in comparison with AMD 

D. Inhibition 70ne of aqueous methono1 extract of Comherlllm molll! at 
10% on Sraphylocaccus outeliS isol::tl~ in comparison v./ith At\ fD 



E. Inhibition zone or aqueous methanol extract of Cyphoslemma 
ac/enocallie at 20% on Swphy/ococcils aureus isolate in comparison with 
AMD 

F. I nhibition zone of aqueous methanol extract of Brucea (lIt fi£iysellferica 
at 20% on tll/rellS isolate in with AMD 

, Arrows indicate the test herb and inhibition zonc . 



The o\erall incidence was 9 new clinical mastitis cases/ 100 cows·month (at 95% CI · 6.4-1 2.4) at 

risk and Staphyloc:occus and Streptococcus species were the main isolates and Staphylococcus 

GlIreliS and Streptococcus agalacliae served as test organisms. Staphylococcus allreliS showed 

resistant to penicillin G and oxyte tracycline while Streptococcus agalactiae showed resistant to 

neomycin. streptomycin and oX~1etrac)cline. Four herbs al 20% preparations were showing 

inhibitory effect against the lest organisms. Among the herbs Comberlllm molle were having a 

bener effecl. 
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5. DISCUSSI ON 

The study of incidence of bovine clinical mastitis was carried out for six months from September 

1003 (0 March 100-t in two selected dairy fa rms in Debre-zci t lown. There was no study 

conducted in lhe twO farms in relation to incidence o f clinical mastitis in these farms before. The 

main aim o f studying incidence in these two farms was to determine the problem of clinical 

mastitis. to obtam and determine the prevalence of antibiot ic resis tant mastitis pathogens and then 

to evaluate the antibiogram profiles using conventional methods and herhal extracts. 

i\ laslitis is the most common disease in dair) CO\\S ( 0Ilhua.l000) and it occurred at any times o f 

Iht.! yem \\ ilh varying degree of severil) and incidence rates. Ma:-.titis is responsible for 

Jecreasing milk production by 3-50% of the potential and also compromise!o. the qualil) of nulk. 

\\llIeh represents 3 risk to public heahh (Costa. 19£)8. Benites £'t al .. 2003). In Lhis stud~ an 

Incidence densi!) that includes repeated cases ofcpisodes in the same OW~ \\as 12A nc\\ clinical 

mastitis cases,' I OOCO\\ s-momh at risk and 6.7 nt!\\ clinical mastitis casesll 00 cows-month at rislo­

\\cre n.:corded in EARO and Fair-fie ld dair;. tamls. respectively. The O\\!rall incidence densit) 

\\as 9 new clinical 1113!o.titis cases 100 cows-month (at 95% CI . 6A-12A) at ri sk. This finding 

"as higher than 'he repons of Miltenburg . , al. [1996) 17.9. Peeler el "I [1000) 12.8. B,nle" "' 

al (~OOO) --l8 and i\tiln~ t!1 til. (2001) 73 ne\\ clinical mastitis cases IOOco\\s-year at risk Thb 

miglll be related to the presence ofunh)gicnic milking and poor management practices in the (\\0 

farms in general. Miltenburg el til .. (I996) reported that differences in the incidence rale of 

clinical mastitis In dail) cows are associated \\ iIh factors such us dimatc. breed, I~vd of 

production and manag~menL A higher inCidence rate of bO\,lne clinical mastiti s in EARO \\as 

recorded than Fair-field dairy fann. In the pnvate dair} farm. (Fair field) , the) do have a good 

milking practice. TIle) wa h and df) the udder and Lhe teats before millo-ing and appl) post 

milking dipping. allo\\cd the co\.vs to stand for a certain period of time after mi lk ing. change 

beddings ever} day and above all in mos t of the cases the same person is milked the same animol 

and responsibili ty to report any change in the milk and the udder for immediate ac tion Tht! 

a forementioned observutions were stated os a control measures for clinical mastitis by (Fox and 

Gay. 1993. Crist el al .. 1997). Mastitic cows were also milked at last in this farm. Remo\ .111 of 

dirt or slurry from the cow's immediate environment was suggested as a fundamental controlling 

str3legy for bO\ ine to;..:ic mastitis and they recommend strategies to encourage the cows to remnin 

standing afte r milking (Menz ies and Mackie, 2001). 
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Clinical cases observed were categorilcd into 3 grades: VIZ, grade I, grade II and grade III 

depending on the severi ty or degree of clinica l signs mnnifested and disease condition. Out of 37 

clinical cases registered in the two dairy farms 83.8% of the cases were grade I and 16.2% were 

grade II. There was no grade III case with involvement of ystemic signs during the study Lime, 

Bradle) and Green (lOOI) in the UK reponed that 67.4% of the cases were reponed as being 

grade I and 26..1% as grade 11 and the current finding is in agreement with these researchers. BOlh 

grades resulted from either single. mixed. contaminated or with no identified aetiologieal agents. 

The reason why the majority of cases were Grade I might be attributed [ 0 the early disease 

detection. the nature of the a~liologica l agents. the immunological slatus of the udder and the 

general health condition of the animal. Bradley and Green (200 1) slaled that mastitis \VilS 

Significantly more severe (grade II and III) III the herd with the lowest bulk milk somatic cell 

count. This finding suggests that mild clinical cases arc more important than others and is more 

common in the fanns that could cause a considerable milk loss and compromises the cow's 

health and might serve as a source of infection to healthy animals if passed unnoticed. Hence. it is 

alamling to the famlS to serious I} attend their cows at milking times in order to r\!duce the ris~ of 

spread of infectious agents and funn contaminations, 

The diagnoses of clinical ll1il~tilis "Cfe mad\,;! according to the number of isolates obtained or 

invohcd during the disease process after cultural. morphological and biochemical Identilication 

of the causal agt!l1ls. Out of 3~ mastitic mil~ samples taken from the '"\,,"0 famls ..J6,9~'o (n=15) and 

37.5°'Q (n=12) and 9...J % (n=3) \\ere single. mixed and contaminated. respectively and 6.:!%(n=J.) 

samples were found negatin: cultures. Bhattacharya (:!OO:!) indicated lhat in a district of India 

88.8°'0 and 11.11% of samples re\ealcd single and mixed IIlfectionslisolate~ respectively In 

another place of India from ~8 clinical mastitic milk samples 56.25% and ~J .75% were single 

infection and multiple infections. respectively (Barbuddhe el al., 2001). Haile (1995) from 151 

milk samples he fond 22 .6% mixed bacterial isolates. Philip el al. (1991) reponed multiple 

isolates were more significanlly common from premilking samples The current finding indicates 

that emphasis should be given as to the aellological agents during any mastitis cases occurrence, 

Most professionals and paraprofessionals suspect the involvement of single agents in an) 

intramammary infection in most of the cases and treat cases with a medicament what they have at 

their disposal. Hence, since the finding of mixed and contaminated infections couldn't be 

undenninl.!d. care must be taken during drug selection ilnd if possible. it is advisable to carr) out 

bacteriological isolations before commencing any treatmclll. 
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From 32 mastitic milk samples cultured SlaphylococclIs CllIrellS (32.7%) were predl!minam 

isolates followed by StreplOcOccltS agalacfille (27.0%). Both agents arc major and contagious 

pa thogens. These agents have been reported in Tanzania (Shcm el al., 200 I), in Jamaica (Zingser 

el al., 199 1) and in Ethiopia (Kero and Tareke, 2003). Zingser et al. (199 1) in a survey conducted 

in Jamaica, the most common bacte ri a isolated were Staphylococcus aurells (27%). In India. 

Barbuddhe er al. (2001) reported 23.25% and 11.6% Staphylococcus aureus and Streptococcus 

species, respecivel). Haile. (1995) found 38.8% of Staphylococcus allreus isolate from milk 

samples as a dominant isolate and 6.8% of Streptococcus species. Most of these findings agree 

\\ith the current stud) Among the Staphylococcus species Coagulase Positive SllIphylocoCCIiS 

(CPS) species contribute 90.9% and this indiciltcs thei r important role in the disease occurrence 

\\hilc lheir counter part Coagulase Negative Staphylococcus (eNS) species contribute 9.1% and 

agrct!s with lhc linding made by Milne t!t fli (2002). \\hich is 10%. Though eNS species ar\.: 

considl:!red as less pathogenic the current linding points OUI that Ih~se organisms are no\.\ 

becoming as an important causal agents to bovine clinical mastitis. Bhattacharya (2002) in his 

study indicated a high inCidence of Staphylococcus (44.-1-%) mastitis, \\ hich is almosl equivalent 

to the current finding of 41 .... %. The isolation of relatively higher number StclphylocOCCIIJ {11Ireu\ 

and STreptococcliS D!:tllacriae. !)ince the}' contribute 60% to the lotal isolates. in the two rarms 

indicates thai contagious pathogens are the mOSl importam causal agc:nts of clinical mastitis in the 

herd il1\cstigated and assures the presence 01 poor hygienic practice and this agrees with Benits 

£'1 (I/. (2003). \\hu IcponcJ 56.3% of contagiou:; mastitis. In gcn~r<ll Slflphylo(:oC:CIIS spccir.:;) \\cr~ 

the prl!donlinant isolates and this agrees \\ ith the findings of l3umgc·hain and DUlla (000) and 

Bhattacharya (2002). followed b~ Streptococcus species (Zingeser et 01.. 1991: hem er al .. ::!OOI: 

Barbuddhe el 01 .. 200 I) . 

SlreptococCI/S uberis \\as isolated from 5.8% of clinical cases Studies conducll.!d by Parkinson ttt 

al. (1000) indicmed thaI StreprocoCCllS ubeds was the mosl common I) isolated pathogen from 

cows that developed clinical mastitis within 10 days of calving and in another study carried out 

by Milne er al. (2002) 37% was SrreptocoCClIs uberis from the tota l isolates. Miltenburg ef 01. 

e 1996) also reported 11.1 % Streprococcus uheris isolates. Though the current finding indicates 

that Srreptococcus uberis is a potenual pathogen to the dairy farms. 
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Bacillus SpeCies and Coryenbacterillm bOVlX and Cvryenbacl!!rillm IIlcerans \\ere the third 

dominant isolates in the two farms. Isolation of Bacillus species from mastitic cases has been 

reported (RadostilS ., al 1994). Haile (1995) reported 11.56% of Bacil/lls species, "hich is 

greater than the current finding. The finding of Bacillus species lies between the findings 

obtained b) Bhanacharya (2002), 15.27% and Barbuddhe e/ al. (2001),8.14%. In a similar stud) 

1 .4~·0 of Coryenbactl!rillllJ species was reponed (Haile. 1995) and Tolla (1996) reported 5 3t1;,o. 

lIo\\c\'er. in the current finding this species accounted 9.6% from the total isolates. Escherichia 

coli. and StreptocoCClIs dysgalacliae \\erc isolated from contaminated and mixed clinical cases. 

respecti\'el} Though em ironmental pathogens are found in cm"s surroundings such as bedding. 

man urI!. soil. etc .. (Jones and Baily. 1998) this findmg was lower compared to the reports made 

b) (Haile. 1995. Toll •• 1996: Bradl) and Green. 20111. \Iarkos. 2003). 

\111stitis is one of Lhe most frequent diseases am~'cting dairy callie (Danusre el 01 .. 19 - ,. It:. 

economical relevance in the dair) indust!) i a \\\"rld\\ide accepted ract. hence a \\ide variely of 

drugs have been used to treat the \tllrious clinical forms ofbO\'ine mastitis. It alwa)s happens as a 

multi·etiological. multifactorial disease \\Ilh treatmc!nLS changing with lime Sumano and Ocampo 

(1992). AntibiotiC resistant bacterial strains arc increasingly emerging worldwide as a result of 

abuse or indiscriminate use of antimlcro.bial drugs mat resulted in signiticant public health 

problems ( heers. 1!}93. Han and Karluri. 199 ). In this stud~ antimicrobial susceptibility test 

\.\;1:-. conducted on major ISl,lates of bO\ inc! clinical m3stitis: namel} . SlUph.\lor."OcOI\ aurt:w ami 

'(.,'''·t!plOt.'occus lIrzO/uC"litlt!. CommerciaJl~ a\ailable amimicrobictl dit:s~ "iL.. '\;t:ulII)cin 13001g). 

Oxytetracycline (30mg). Penicillin G \ I 0 Iv J anu lreptomy~," 11Omg' of I ilmedia producb Jmj 

:!Ou o herbal preparauons \\erc used for scnsith'll~ les!. The results indicated that Slupl'ljh:u:u,:("u.~ 

tlllNUJ isolates were rcsbtant to Penicillm G (6.4.7%) and Ox,,1ctracyclinc (:!3.5%
) amI 

trt!plocoCClis aga/aeOae isolates \\ere resistant to O:X~1elrac~cline (l0000). Neomycin (8:5.7°/0) 

and trepmrnycin (8S 7%). In Ital~. high incidence of resistance to penicillin was obser\'ed 

among Staphylococcus Ollrell.'\ strains (Barberio el al., 2.001). In India, in one raml man~ isolates 

of Swph)lococci species resistant to penicillin \\ere reported by Buragohain el aJ .. (2000) 

Zingeser el 01. (1991) reported 38% resistant StapllJ /OCOCCIIS aurellS isolates to penicillin in 

Jamaica dail} rarms Haile (1995) indicated 40% resistant Staph}-Iococclis OllrellS to Tetrac) cline 

and Tolla (1996) reported 37.5% and 87.·% resistant SwphylococclIs allreus isolates to 

O'l/,,)h!trac~cJinc and Penicillin G. respei:thd} lIaile {I995J rcporteJ 66.67~o and 33.33~o 

resistant Slrep'ococCUs aglliaciioe isolates to lreptomycin and Tetracycline. respectively. folia 
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(1996) reponed 60% and 40% resistant Streptococclis agolactiae isolates to Streptomycin and 

Oxytetracycline, respcctivdy fhough, the in vitro antibiot ic susccptibility test does nOI exactly 

rellcet the in-\Iil'o therapt:utic value of the ant ibiotic (Radositis et al., 1994) the current finding 

indicates the existence of resistant StreptOcoccLlS agalactiae and Staphylococcus tll/reliS isolates 

in the two farms and this is in agreement with above au thors. 

ix medicinal herbs/plants were selected and testcd for their effect on the major isolates both 

resistant and susceptible to conventional antibiotics. The efficacy of each plant was first assessed 

alone at differelll concl!ntrations of 40%. 20%. 10%, 5%. 2.5% and 1.25% and at diffe rent 

qU31l1ities in powder forms of O.01g. 0.0 I g and O.OOSg. In the mean time the vehicles used as a 

,01 vent to make different concentrations were used as a cOlllrol and none of them were showed 

inhibitol) cOect and the effects obtained from this study purel) related to the efficacy of the 

phytopreparations. 

IJrucea antidysemericCI was effective at a concentration of 40%- 1 0% only on bOlh Strl!prOCDCClI,\' 

ag(I/u(.'tiae and StClphy/ococcw aI/reus isolates_ As to its effect on test organisms this finding is 

consistent wi th the linding obtained by Bela: (2003). in which he noted inhibition of both 

organisms al 40%. 10%. 10%, 5% and 2.5% concenlration levels. -I he plate diffusion u:,ing 

po\\dt!r alone also g3\ c bcu'a inhibitor) £one at all amounts on both test organisms and this 

method can be used 10 evaluate the ncti\ ily of herbs" here standarJ plain antibiutic discs art' not 

a\ 'ailable. 

fhe absolute methanol extract of Comherlllm IJ/o/le showed a good inhlhitory elTecl on lcst 

organisms. There \\as 110 work done on this plant previously. especially as antimicrobial on the 

causal agents of mastitis. II IIlhibited the gro\\ th of Streptococcus aglllo(.'fiae and Slllphyfococcw. 

lIureus isolates at all concentrations. It is the only plant obSCf\ cd inhibiting at all concentrations 

when compared to its panners and showed a .... "idcr zone of inhibition than the others. tho mean 

inhibition zone value is greater to the inhibition zone obtained by Penicillin G to resistant strain~ 

of Staphylococcus £Iureus isolates and it is almost twice greater than the mean inhibition zone 

obtained by eamycin. Oxytetracycline and Streptomycin against Streptococcus aga/actitle and 

Staphylococclls GurellS, The plate diffusion using powder alone also gave relatively large 

inhibition zone at all amounts on both test organisms and the inhibition zone was v.ider than the 

rest of the plants The aqueous extract of [he plant was not effecl.ive as to that of absolUlc 

methanol extract. It inhibited SllIphy/ocOCC/lj- ,,"reIiS at all concentrations (40%-1.25%) and 

50 



Sfreptococ:cw; ogalactiac was inhibited only at 40% and 20%. From this simple observation it is 

possible La hypothesize that di fferent ingredients of the planlfherb have dirrcrem solubility 

depending on the solvent used. Hence. the type of solvents used matter for the efficacy of the 

pJantlherb. 

Cyphoslemma adenocllllie inhibited the growth of Streptococcus agalactiae and Staphylococclls 

aurells isola tes aI 40%-5% conccmratjon levels. Sahle (2002) reported the crficacy of this herb at 

all conccllIrations with respective mean inhibition zones. The difference encoullIered might be 

related to many factors such as collection site. seasonality, age of the plant and procedures 

follo\\cd Anyhow its rcpca tabilit) is checked. though there was efficacy variation. 

Among the plants tested for their efficacy it is Persicado ~enag(llens;s herb that had a bcttcr 

histor) and trail by other researchers. In this stud) an inhibition zone up to 5% were recorded on 

'<:rreptococc:lIs Clgalacliae and Staphylococclls oureus isolates. Ilowcver, a study conducted b) 

Sahle l2001) Indicated observable inhibition zones down to 1.25% concentrations. The current 

finding is not in agreement \\ ith his finding concerning the concentration lc\·els. Otherwise, as to 

its cfTt.;'ct on these isolates is consistent Dagne and Abdicho C!DO I) found an inhibition zone or 

about I Smm on Staphylococcus au1'/:US using 820microgrums of the herb extract. Similar!). 

although th\! quantit) used was not equal the herb gave a good inhibitor) dTecl on S,reptocuCCII\ 

lIS!ulactiue and /,'wphylococclIs (lllrellS isolates 10 this study 

Plantago lal/ceolata was another lest material and it didn ' t show visible inhibitory lonc on 

Streptococcus agalactiae and Staphylocm.'Cus aureus isolates Desta (1995) indicated its 

antimicrobial effect and Belay (2003) reported the effect of the leaf at -10%. 20% and 5% and 

from -10%-1.25% concentrations against Staph} 100·ocCII,5 GlIreliS and Streptococcus agalactiae 

isolates. respectivel). 

A popular herb by many tradiLionaJ healers and communitic!; in various pans of the coumry 

called Zehner;" scabra \ .... as tested for its effect as antimicrobial against StreploCocCliS agaiacliae 

and Swphylococclls GlirellS isolates. Like {() Plantago lanceolata visible zone of inhibition \\as 

not recorded. The current finding is contrary to the findings obtained by Belay (2003). He noted 

inhibition zone at all concentrations aga inst StreptococclIs agalactille and S/aphylococclls al/relll' 

isolates with a wider mean zone of inhibition. 
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Thc variation of efficacy among the above-mentioned phytopreparations could be attribu ted to 

the way of plant preparation. season of collec tion. stage o f the plant, place of collec lion. way of 

extract drying, means of ext raction. solvent used, preservation or storage of the extract till 

evaporation and other unnoti ced factors. 

Finally, 20% phYlOpreparations from the different plants were compared with convemional 

antimicrobial discs and the efficacy of these preparations at the mentioned concentration was 

satisfactory. The mean inhibition zone (to the nearest value) obta ined by Brucea Clntidysenferica 

was (7mm and Smm). ComberfurJI moUe (21 mm and 19mm). Cyphosremma ac/enocalile (i I mm 

and llmm) and Persicaria senegalensis (Ilmm and llmm) against SwphylococclIs al/rellS and 

SlreplococClI.}· agalactiae. respectively. At this concentration a better inhibilOry effect was 

observed by Comber/lim l1Iolle against the test organi sms. The effect of Cyphoslemmo 

adenocaule and Persicaria senega/ensis agai nst the test organisms was the same and it 

approximately half 10 the effect obtained by Comberrum nlolle against SlGphylocoCCllS aI/reus. 

The least mean inhibitory zone was recorded by Brl/ceo onlidysenlerica against test organisms. 

The effect of this plant showed variation in its effect and as it is mentioned earlier the capacity of 

the plant extract might be incapable of penetrating through the media. The result ranged from 0-

25 mm and that is why the Illean inhihition zone is smaller 

Comparison of herbal preparations with conventional antimicrobial discs was made only by the 

size of mean zone of inhibition obtained by each test materials against tesll1rganisms. The mean 

inhibition zone obtai ned by Oxytetracycline was almost comparable to that obtained by 

Comberfllfll molle and the distance obtained by Cyph05temma lldenocollie and Persicoria 

senega/ensis were half of the drug whi le Brucea amit/ysenlerica showed one-third inhibitory 

zone of that of Ox.ytetracycline. which is a big difference. 

rhe mean inhibition zone obtained by Penicillin G on Sireprococcus agalacfiae was so large and 

not comparable to none of the phytopreparations. 8 Ul the mean inhibition zone obtained on 

Staphylococclls aW'ellS was comparable to Comberlllm molle and Cyphosremma adenocallle and 

Persicaria senegalensis gave a ha lf mean inhibit ion zone to Penicillin G and as usual Brllcea 

(mfidysenferica \Vas the least herb having lowest mean zone of inhibition. 

The mean inhibition zone obtained by SlreplOmycin against Staphylococclls aureus was almost 

comparable to that of ComberlUm molle but the mean inhibitory zone obtained on SlreptococC1lS 



agolacNae were smaller and almost half to the result obtained by Comber/11m molle The mean 

inhibitory zone obtained b) the drug against Streptococcus agalacliae was comparable to that 

obtained by Cyp/wsJemma 'adenocaule and PersiclIri(1 senegalensis and is a bit greater from that 

of Brucea ontidysentrica. On the other hand the inhibition zone obtained by the drug against 

Staphylococcus lmreliS was greater than the inhibition zone obtained by Cyphostemma 

adenocott/e. Persicario senegalemis and then to Brllcea (Jlllidysellfrica. The mean inhibition 

.wne obtained by Neomycin follows a similar pattern to that of Streptomycin. 

The comparison among these test materials suggests that the herbal preparations do have a 

capacity to inhibit the growth of test organisms with a similar or a differcllI manner to that of 

conventional antimicrobial agents, though there is no established standard formulae to judge the 

level of zone of inhibition to say resistant . intennediah.! and susccptible for ph} topreparations. 

As antibiOtic usc increases in \eterinary medicine. the issue of bacterial resistance 10 

amimicrobial therapy becomes more worrisome. The emergency of increasing numbers of 

antibiotic resistant pathogens has implications for nOl only veterinar) patients. but also human 

(llofrman l 200 I) The mean inhibition zone obtained b) Penicillin G against resistant isolates of 

Swph)'lococc:us al/rellS was lower to that obtained by Combertllm molle. nlC mean inhibition 

lone obtained by Oxytetracyclme against Staphy/oc.:ocCU'i OllrellS was smaller than thai obtained 

by Comber/lUll llIol/e and still it was less than the resuh obtained by C'yphowemma adenocall/e 

anJ fer.\icario .lenega/t>usl.'i. 

Comberlllm molle showed a greater inhibitory zone to Neomycin. Oxytetracycline and 

treptamycin resistant isolates of S/replococClIs C1galacliae. Almost nearly equivalent mean ;lOne 

of inhibition were noted by Brllcea lIntidysellfrica, Cyphosremma acienoc{lu/e and Persicaria 

senegalensis to thal of OX) tCU'acyc1ine. Neomycin and trcplOl11),cin against the organism. 

though the mean va lues for Neomycin and Streptomycin were a bit lower than Cyphoslemnw 

ucielloclilile and Perslcaria senega/ensi!. and a bit greater than that of BJ'llcea (lnridysenrrica 

From this result its possible to suggest that phytopreparaliol1s could play an important role in the 

treatment of resis tant isolates of mastitis causal agents and it could be the alternative solution to 

prevent the problem of an ever emerging resistant isolates in any disease si tuation. 

53 



6. CONCL USION 

There was an incidence rate of 9 new clinical cases of bovine mastitisll OOcows-momh at risk 

during the six month of study period and this indicated that masti ti s is a great problem in the two 

dairy famls. This may hamper the expansion of dairy development in the country. Adoption of 

good milking and management practices could alter the situation. 

In both famls mild (Grade I) mastitis cases were most common and this needs serious atlention 

and [ollow-ups especially during milking times, because they might be passed un noticed and in 

tum affects the milk quality and quantil) and above all might serve as a contaminam to the 

environment and spread of infection to healthy quarters and cows. 

Cultural identifications revealed the involvement o f single. mixed and multiple causal agents in 

the disease process and single infection was the predominant o ne although the contribution of 

mixed infections could not be undermined. The tinding of mixed or muhiplc isolates indicated 

that bc.forc any allempt to treat clinical cases. aetiological agem identification seems Important 

giving a chance to se lect drug/s having a satisfactory result against them. 

Staphylococcus ai/reus and Streptococcus (/ga/actiae were predomll1ant contributed for 60% of 

the isolates. This indicates that contagious mastitis is important in the two dairy Canns and in 

general this shows the poor hygienic status in the two dair) fanns. 

Resistant isolates of Staphylococcl/s (IIIreus to Penicillin G and Oxytetracycline and 

Streptococcus agalactiae to Neomycin. Streptomyci n and Oxytetracycline were found in the IwO 

dairy famls. Resis tance development to the drugs might be due to cont inuous use of these drugs 

for any clinical cases and they should ready themselves to use drugs ahematively before things 

became more worthy. 

Out of six herbs tested in vitro four inhibited the growth of both susceptible and resistant isolates 

of Swphyloc:oc:cl/s (ll/rellS and Srreptococcus agalactiae at different concentrations and this result 

indicated their future potential use in the synthesis of new medicaments. The current result , in 

fact needs to be assessed for its repeatability and further detailed study, like phytochemistry, 

tox ici ty . cytotoxicity. and etc .. is highly mandatory. One way to control drug resistant problems 
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IS through the development of alternative ant imicrobials by screemng and testing medicinal 

plants for thei r poss ible antimicrobial effects. Wide spread use of antib iotic for the trea tment of 

bovine mastitis has a potential to cause contamination of milk. which ha~ bt:t:umt;; it subjec t of 

public concern, therefore medicinal he rbs/plants are natura l and safe approaches to alleviate the 

problems. 

Among the herbs/plants the absolu te methanol ext ract of Comberfllm molle performed well 

aga inst test organisms. The efficacy of the plant was assessed for the first time and many works 

are expected to be done on this plant On the contrary Brllcea antidysenterica showed a va ri able 

effect against test organisms. 
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8. APPENDICES 

8.1: General farm characteristics 

No Description Farm Comments 
EARO Fair- Fie ld 

I Replacement From farm From farm 
2 OwnershiP __ Government Private 
, 

Purpose Research Business , 
4 Milking paroul Available Not available 

5 Pre-milking \\ash Yes Yes 

6 Drying afte r washing No No 
7 Post -milking dipping No Yes 

8 Mana.gemenl Intensive Intensive 

9 Milking_practice Hand Hand 

10 Milking time (frequency) Two limes T\\o limes Morning & 
evening 

II Tick infestation Minimal Minimal Spra,ed 
, 12 Wound on the udder Two cases No case 

13 Dry cow follo\\-ups Yes Yes 

14 Dry cow Irealmenl No No 

15 Feeding Stall & occasiona l Stall & grazing 
grazin o 

16 Waterin' Using trough Using trough 

17 Culling of CO\\ S wi th repeated attack No No 
of mastitis in a sin2.le lactation period 

18 Medicaments used to treat mastitic ·~ l asti t is injector. • :Vlastitis • Principall) 
cases penstrep and mjector. pcnstrep contain ing 

o:-:ytetracycline and penicillin G. 
oxytetracycli ne stfcptom) cin and 

neomycin 
I 19 Barren sanitation Yes y" 
, 20 Animal \\ash No, during calv ing Yes 

on I) 
21 Visual checking of mastitis Yes y" During milking 
21 California Mastiti s Test sc reening No No 
?' -, Breed Holste in , Barka, Holstein with 

Boran cross Boran cross 
many years back 

Calf feeding Buckel Bucket At early stage 
calves are 
allowed 10 suckle 

29 Fate of male calves Sold Sold 

EA RO: Ethiopian Agricuhural Research Organization 
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8.2. Biochemical tests (Carter. 1984, Quinn et a l. . 1999) 

Catalase test: The lest detects Lhe enzyme catalase that converts hydrogen peroxide to waler and 

gaseous oxygen. Hydrogen peroxide was kept at 4nC in a dark bunk. Baf.;(c ria grown on blood 

agar were not used for the test since false positive reactions is a possible result 

3. A loop of a colony was taken from the nutrient medium 

b. Placed on a clean slide 

c. Three percent hydrogen peroxide was dropped 

rl. Errervescence of oxygen gas within few seconds indicate a positive reaction 

Oxidase tcst: The test depends on the presence of c)1ochrome oxidase In bacterial cell 

Anaerobes are oxidase negative. Reagents were stored at 4uC. in a dark bottlc. 

i\ l otility test: 

KOH test: 

a. A piece of filter paper was moistened in 3 petri dish with I % aqueous solution 

oftet ramethyl·p·phcnylencdiamine dihydrochloride. 

b. The test bacterium \\as streaked across the filter paper \\~th a glass rod 

c. Dark purple colour along the streak line within 10 seconds indicated a posili,'c 

reaction. 

8 . A hanging drop preparation "as made b) placing a drop of the broth culture on 

the centre of the clean cover slip 

b. It \\as inverted over a transparent plastic or glass ring (about 5mm deep) fixed 

to a microscope slide 

c. Observation was made under low power magni fi cation and then with the high 

power dry objecti ve 

I . t\ loopful of the culture from a non·scleclive medium (blood agar) was put on a clean slide 

2 An equal amount of3% potassium hydroxide (KOH) was added 

3 It was mixed thoroughly 

4. Observation of the fo nnalion of a gel \\as made by lifting the loop at intervals 

S. A vicious gel fonnal ion observation within 60 seconds was an indication of Gram.ncgative 

bacte ri n. 
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CAMP 1eS!: 

I. A bela haemol)1ic Staphylococci OlirellS was streaked with a loop down the middle ora blood 

agar 

2. The srreplococci under study was streaked at 90° to the Staphylococci 

3. A knowl1 Streptococcus agalaclieae was also streaked in a similar way to serve as a positive 

control 

4. Plates was incubated at 3"fC overnight 

5. Plates were examined for the presence of characteristic "arrow head'· of complete clearing of 

the beta haemolytic zone. SfreplococCIIS (lgalactieae is positive for CAMP test. 

Coaguhlse tes t: 

A Slide coagula e te!lol 

A loop of the Staphylococcal culture was emulsified in a drop of distilled \\ater on a slide 

2. A loapi'ul of rabbit plasma was added and mixed well with the bacterial suspension 

3 The slide was gently rocked 

-L Observation of clumping was made within 1·2 minutes 

8 Tube coagulase test 

I. 0.5011 of rabbit plasma was placed in a small (701m) test LUbe 

2. Two drops of an over mght broth culture of the Staphylococcus or a heavy suspension made 

from the culture on an agar plate in sterile water was added 

3. The tube \"-as rotated geml) to mix the contents 

4. The tube then was incubated at 37°C 

5. Cloning of plasma was observed within 2·-lhrs and if not. overnight incubation wa 

perfonned. 
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IMVIC Test 

I. Melhyl Red lesl 

To 5ml of culture grown on MR-VP brolh incubaled for 48hrs al 37"C 5 drops of Methyl Red 

solution was added and a positive reaction indicated by a d istinct red colour indicating 

acidilY (Ph= 4.4-6.0). 

2. Vogous-Proskauer test 

From one milliliter of a 48hrs culture incubated at 37°C in MR-VP broth O.6m l of 5% alpha­

naphtol solution was added. then O.2ml of 40% KOI-I containing 0.3% creatine was added 

The solut ion was shaked well and len for 5-10 minutes. Development of bright orange or a 

cherr) red color developed that gradually extends through out the broth was considered as 

positive for the test. 

3. Indole test 

One millilitrc of ether was added to a 5ml portion of a 48hrs culture grown at JilC in a 

peptone water and shaked well and allo\\ed to stand unti l the ether rises to the top. Gently. 

Kovac's reagent was added down the side of the test tube and the lonnation of bnlliant n .. 'd 

ring between the medium and ether \\ as indicativc of an indole production, 

4. Cilrdltc ulililations 

Simmon citrate agar (Difeo. USA) slope surface \\as streaked with the suspected bacteri al 

colonies and incubated at 37°C for 2-thours.Typical reaction for citrate utilization and positi"il) 

was declared by the change of the medium from grecn to blue color (Quinn el al., 1999). 
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8.3 : Media used 

I Blood agar base (Merck, Germany) 

Composi tion (gil): ulricnt substrate (heart extract and peptoncs) 20.0; sodium chloride 5,0; 

agar-agar 15.0. 

Preparations 

Forty grams was suspended in I litre of deminiralizcd water by heating in a boiling water bath and 

autoclavcd at 121 °c for 15 minutes. Cooled to 45-S0oC and 5-8% sterile defibrinated blood was 

added and mixed taking care to avoid bubble formation. Poured to plates. Ph 6.8 ± 0.2 at 25°C. 

2. Simon's citratt! agar 

Composi tion (gil) approximate fa mmla per liter purified water 

Ammonium dihydrogcn phosphatt! 1.0 

Dipotassium phosphate 1.0 

odium chloride 5.0 

odium citrate 2.0 

Magnesium sulphate 0.2 

Agar 15 .0 

Ilromothymol blue 0.08 

Ph 6.9=-0.2 

Preparation. Tv,lent)' four point two (24.2) grams o f Simmons citrate agar was suspended in onc 

liter distilled water. boiled to dissolve completely. sterilized at 12 1° C ror 15 minutcs and 

dispensed into tcsltubes and allowed the medium 10 solidify to give slant aga r tubes. 

3. Edwards med ium (modified) 500g, Oxoid. England. 

Composi tion (gI1): \ Lab~Lemco' powder 10.0: peptone 10.0: asculin 1.0; sodium chloride 5.0: 

crystal violet 0.0013; thallous sulphate 0.3; agar 15 .0. 
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Preparation 

Forty-one grams of the media was suspended in Iliter of distilled water. ilrought to lh~ boil to 

dbsolve completely. Sterilized by atHoeiaving at IISoC for:W minutes. Cooled to 500C~tnd 5-7% 

of sterile sheep blood was added and mixed well and poured to plates. Ph 7.4± 0.2. 

4. Nutrient agar (500g), Oxoid. England. 

Composition (gil): ' Lab-Lemeo' powder 1.0:m yeast extract 2.0: peptone 5.0: sodium chloride 

5.0: agar 15.0. 

Pre paration 

Twenty grams of the media was suspended in I litre of distilled water. Brought to the boil to 

dissolve completely. Sterilized by autoclaving at 121 °C for IS minutes. Ph 7.4,! 0.2. 

S. OF- basal medium (oxidation- fermentation) (500g) Merck. Germany. 

Composition (gil); Peptone from casein 2.0; yeast ex tract 1.0: sodium chloride 5.0: dipotasssium 

hydrogen phosphate 0.2: brOnlOlhymol blue 0_08: Agar-agar ::!.'. 

Preparation 

Eleven grams of the media was suspended in Ilitre of demincralised water by heating in a boiling 

wate r bath and aUlociaved for 15 minutes at 121 °C: at approximately 50°C IOOml/1t o f a filter 

sterilized 10% solution or o (+) glucose. Dispensed into tubes to give depth of approximate ly 

Scm. in half oflhe tubes immediately overlaid the medium with a Icm layer of sterile paraffin 

viscous. Ph 7.1:!: 0.2. 

6. MR-VI' broth (Methyl Red- Vogos-prouskaucr) (500g). :--Ierek. Germany 

Composition (gil): Peptone from meat 7.0: 0 (+) glucose 5.0: tampon phosphate 5.0. 

Seventeen grams of the media was suspended in Ilitre of demineralised water: dispensed into 5ml 

portions into tubes and was autoclaved for 15 minutes at 121 °C. Ph 6.9± 0.2. 
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7. Phenol red broth base (SOOg). Merck . Gem,any. 

Composition (gil): Phosphate from casein 5.0; peptone from meat 0.5; sodium chloride 5.0; 
phenol rcd 0.0 IS 

Prep:lr:Hion 

Fifteen grams of the media was suspended in Ilitre of demineraliscd water and dispensed into 

tubes. and then was autoclaved for 15 minutes at 121°C; at less than 60°C Lhe reactants were 

added (final concentrations 5-1 Og/I) as sterile solutions. Ph 7.4:: 0.2. 

8 Mac Conkey (SOOg) .. \ 'Icrck. Germany. 

Composition (gil) : Peptone from casein 17.0; peplOne from meat 3.0: sodium chloride 5.0: 

lac tose 10.0: bile sail mixture 1.5: neutral red 0.031: crystal violet 0 .00 I: agar-agar 13.5. 

ri ft) grams was Suspended in Ilitre of demineralised water by heating in boiling water bath and 

aUlocJaved fo r 15 minutes a1 121 °C. Ph 7. 1±. 0.1 

9. Buffered peptone water (BPW) (Sifin. Germany) 

T) pical composition (gJliter): Peptone from casein 1 0.0: Sodium chloride S.O: Di·sodium 

hydrogen phosphate 35: Potass ium dihydrogen phosphate 1.5 

Preparation: Twcnt) grams o f this media \ \a5 dissolved In one liter o r di stilled wa{~r and 

sterili zed by autoclaving at 121 DC for 15 minutes_ 

10. Tryptic soy agar (DIFCO TM, SOOg) 

Composition 
Pancreatic digest of casein 
Enzymatic digest of soybean meal 
Sodium chloride 
Agar 

IS .Og 
S.Og 
S.Og 
IS.Og 

Fa n), grams of the powder \\as suspended in lit of purified water and mixed thoroughly. It was 

heated with frequent agitation and boiled for I minute to completely dissolve the powder and 

autoclaved at 121 °C for 15 minutes and then dispended to sterile petridishs after reaching at 

SO' C. 
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8. 5: Means of ext ract ions and thclr e ff ec ts 011 major bactenal ISO I ~lIes ilIlO proOlC III S CIlCUUlll t.:l eu 

ClllIr;lcters 2000 Observed Problcms during mixing 
Plant/herb Part used Extract ions Dr)ing during amount efficacy wilh the solvent 

drying used 
Brllcca (lllfiJyscIIICric(I Root f leaf 80% MEOI! Oven Jelly 3 drops Variable No prob lem 

Comberflllll II/ol/c Leaf 100~0 MEOII Incubator Crystal 3 drops Excellent No problem 
C)'oilos/emma adcllcclIlI/e Root 80~o MEOI! O\en CT\ stal 3 drops Good Very difficult to mix -
Persic(lrUl seneRa/emis Leaf 80°{, MEO I! Oven Jelly 3 drops Good No problem 
Planfia "0 /(lIIceo/ma Seed, leaf 80% MEOI I OVl.!n Jelly 3 drops' No Difficult to mix the sced 
Zelmer;o scabra Root 80~ 'o MEO I I Oven Crystal 3 drops' No Not sim lie 

MEOII "'"' Aq llcolls Methanol 

Oven - at 30-400C, the oven was fluctuati ng during 24 hours time dcpendi ng on thc enVirO lll11Cnta l tc lllperatures variation 

Incubator = at 37°(' over night by us ing pl!t ri dishl! s \\ ilh an amount of abou t 20 111 1 

Jel ly substanccs look more ti mc to dry and became morc jel ly upo n prolonged dryi ng 

3 drops' Even more amount wcrc lIscd 

Both herbs were not showing vis ible inh ibitory effect on Eschericltia coli. 
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8.6: Mult iple com parison results 

Multiple Comparisons for s taphylococcus aurues 

Sum of 
Squares I df I Mean Square 

Between Groups 4694.875 7 
Within Groups 3620.000 128 
Total 8314.875 135 

Dependent Variable: Zone of inhibition 
Bonferroni 

Mean 
Difference 

(I) TEST (J) TEST (I-J) Std . Error 

1 2 -12 .94(·) t .824 
3 -3.29 1.824 
4 -3.71 1.824 
5 -14 06(·) 1.824 

6 -14 .06(") 1.824 
7 -1676(· ) 1.824 

8 -12.29(· ) 1.824 
2 1 12.94(·) 1.824 

3 9 .65(·) 1.824 
4 924(·) 1.824 
5 -1 12 1.824 
6 -, 12 1.824 

7 ·3.B2 1.824 

8 .65 1.824 

3 1 3.29 I .B24 

2 -9.65r1 1.824 
4 · .41 I .B24 

5 -10.76(· ) 1.824 
6 -10.76(·) 1.B24 
7 -13.47(·) I .B24 

8 -900(· ) I .B24 

4 1 3.71 1.824 

2 -9.24(") 1.824 

3 .41 I .B24 

5 -1035(· ) I .B24 

6 -10.35(· ) 1.824 

7 -1306(· ) 1.824 

8 -8 .59(") I .B24 
7 -2 .71 I .B24. 1 
8 1.76 1.B24 
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670.696 

28.281 

8ig . 
.000 

1.000 

1.000 

000 

000 

000 

000 

000 

000 
000 

1000 

1.000 

1.000 

1000 

1000 

.000 

1.000 

.000 

.000 

.000 

.000 

1.000 

000 

1.000 

.000 

.000 

.000 

.000 
1.000 

1.000 

F Sig. 

23.715 .000 

95% Confidence Interval , 
Lower Bound Upper Bound 

-18 .76 -7 .12 
-9.tl 2.53 

-9.53 2.11 

-19.88 -8. 24 

-19.88 -8.24 

-22.58 -10.94 

-18.11 -6 47 

712 1876 

383 15.47 
342 15.06 

·694 4.70 

-694 4.70 

-964 2.00 

-517 647 

-253 9.11 

-15.47 -3.83 

-e 23 541 

·16.5B -4 .94 
-16.58 -4.94 
·1929 ·7.65 

-14 .82 ·3.18 

-2 11 9.53 

·15.06 -3 42 

-5041 6.23 

-16 17 -4 .53 

·16. 17 -4 .53 

-18 .88 -7.24 
-14.41 -2 .77 

-B. 53 3.11 

-4 .06 7.58 



Mean 
Difference . 

1m TEST /Jl TEST (I.J) Std . Error Sig. 95% Confidence Interval 
5 1 14.06(°) 1.824 .000 8.24 19.88 

2 1.12 1.824 1.000 -4 .70 6.94 
3 10.76(°) 1.824 .000 4.94 16.58 
4 10.35(°) 1.824 .000 4.53 16.17 
6 .00 1.824 1.000 -5.82 5.82 
7 -2 .71 1.824 1.000 ·8 .53 3.11 
8 1.76 1.824 1.000 -4 .06 7.58 

6 1 14.06(°) 1.824 .000 8.24 19.88 
2 1.12 1.824 1.000 -4 .70 6.94 
3 10.76(°) 1.824 .000 4.94 16.58 
4 10.35(°) 1.824 .000 4.53 16.17 
5 .00 1.824 1.000 -5.82 5.82 
7 -2.71 1.824 1.000 -8 .53 3.11 
8 1.76 1.824 1.000 -4 .06 7.58 

7 1 16.76(°) 1.824 .000 10.94 22 .58 
2 3.82 1.824 1.000 -2 .00 9.64 
3 13.47(") 1.824 .000 7.65 19.29 
4 13.06(") 1.824 .000 7.24 18.88 
5 2.71 1.824 1.000 -3 .11 8.53 
6 2.71 1.824 1.000 -3.11 8.53 
8 4.47 1.824 .437 -1.35 10.29 

8 1 12.29(") 1.824 .000 6.47 18.11 
2 -.65 1.824 1.000 -647 5.17 
3 9 00(") 1.824 .000 3.18 14.82 
4 8.59(") 1.824 .000 2.77 14.4 1 
5 -1 .76 1.824 1.000 -7 .58 4.06 
6 -1 .76 1.824 1.000 -7.58 4.06 
7 -4.47 1.824 .437 I -10.29 1.35 

• The mean difference is significant at the .05 level. 
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Multiple Comparisons for Streptococcus aga/a ctiae 

Sum of 
SQuares 

Between Groups 6348.536 
Within Groups 606 .571 
Total 6955 .107 

Dependent Variable . Zone of inhibition 
Bonferroni 

Mean 
Difference 

df 

7 

104 
111 

(I) TEST (J ) TEST (I-J) Std . Error 

1 2 -1186(") 913 
3 -2 .36 .913 
4 -2 .57 913 
5 -200 .913 

6 -4 .64 (-) .913 
7 -23 93(-) .913 

8 -1 .64 .913 
2 1 1186(") 913 

3 9.50(") 913 
4 929(") 913 
5 986(") 913 
6 721(") 913 
7 -12 07 (-) 913 
8 1021 (-) 913 

3 1 2.36 .913 

2 -950(-) 913 
4 ·.21 913 
5 .36 913 
6 -2 .29 .913 
7 -21 .57(°) .913 
8 .71 .913 

4 1 2.57 .913 

2 -9.29(") 913 
3 21 .913 

5 57 .913 

6 -2 .07 .913 

7 -21 .36(") .913 

8 .93 .913 

76 

Mean SQuare 

906.934 

5 ,832 

I 

Sig . 
000 
.314 

162 

.859 

.000 

000 
1000 

000 

000 
000 
000 

000 
.000 

000 
314 

000 
1000 

1.000 
.387 
000 

1000 

162 

000 
1.000 

1,000 

.709 

000 
1.000 

F SiQ . 

155 499 .000 

95% Confidence Interval 

Lower Bound Upper Bound 
- 14 78 -8.93 

-5.28 .57 
-550 36 
-493 93 
-757 · 1.72 

-2686 -21 ,00 

-457 128 
893 1478 

657 1243 
636 12.21 
693 12 78 

429 10 14 

-15 00 ·914 

729 13.14 

- 57 5,28 

-1243 -6 .57 

-3 14 2.71 

-257 3.28 
-521 64 

-2450 -18 .64 

·2 21 364 
- 36 5.50 

-12 21 -636 
-2 71 3.14 

-2.36 3.50 

-500 .86 
-2428 -18.43 

-2 .00 3.86 



Mean 
Difference 

I (Il TEST I (J) TEST II-J} Std. Error 

5 

6 

7 

8 

1 2.00 .913 

2 -9.86(") .913 

3 -.36 .913 
4 -,57 .9 13 

6 -2.64 .913 

7 -21.93(") .9 13 

8 36 913 
1 4.64(") .913 
2 -721(") .913 
3 2.29 .9 13 
4 2.07 .913 

5 2.64 .913 
7 -19.29(") .913 

8 3.00n .913 
1 23.93n .913 

2 12.07n .913 
3 21.57n 913 
4 2136n .913 
5 2193n 913 
6 19.29n .913 

8 22 .29n .913 

1 1.64 .913 

2 -1021n 913 
3 -.71 913 
4 - 93 913 
5 -.36 .913 

6 -3 DOn 913 
7 -22.29(") ) .913 

• The mean difference is significant at the .05 level. 

1 = Brucea anlidysenlerica 
2= Comberrum molle 
3= Cyphoslemma adenocaule 
4= Persicaria senegalensis 
5= Neomycin 
6= Oxytetracycline 
7= Penicillin G 
8= Streptomycin 
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Sio . 95% Confidence Interval 

.859 -.93 4.93 

.000 -1 2.78 -£ .93 
1.000 -3.28 2.57 

1.000 -3.50 2.36 

.129 -5.57 .28 

.000 -24.86 -19.00 

1.000 -257 328 
.000 1.72 7.57 
.000 ·10.14 -4.29 
387 -.64 5.21 

.709 -.86 500 
129 - .28 5.57 

.000 -22 .21 -1636 

.039 07 5.93 

.000 21 00 26.86 

.000 9 .14 1500 

.000 18.64 24 .50 

.000 18.43 2428 

.000 19.00 2486 

000 1636 2221 

.000 19.36 2521 

1000 -1 28 4 57 

.000 -1314 -729 

1000 -364 2 21 
1000 -3 86 2 00 
1.000 -3.28 2.57 
.039 -593 - 07 
000 -25.21 I -19.36 
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