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iQ'mpsa and Hoxs?©,. 1.97B).. Tlioiiea arc a aiMXjr of

reportiS on fete antlfoiotla eensifcivifev pat.tesn o£ •Dtaphylo--'

csacai* XItitle is Imown al?©ut feho R pl-asada:© o£ ataplijfloGQCel

isoiatticl £3?Qra cjiiaiQai dases o£ mstitis. SaGtarial drug

reslstesJsce niedlatecl ttiT'Oiigh R plasmids £0 trGii£5mltt;€Scl •Eton

©ne atfaln to asiot&cr conjugation, transauatlon, aiid

tradsSormatipn., Tho rQalststod© tfans^fer in Gfcapl':^2.?x;.GCGi

Is Ralniy m0<3i,®tecH ti'an,sdiiC!tlori and conjuciati^on.

Phage' typiag is m impDrfearit netbacs. la the ersidGraioiO"

^icai QtudlGs 02 etaplT^ioboeGai lrtfQc;t.iQns,» The i/lsiiiorice

of otBpliiyloeocei has also baeti found to 1-jje related to fc^jsir

phBi^: jKolrajien,

In 2:nsai.a stapliyioopqci Idolatod igirom 'cases ©£ bovino

laastitis Iwe not been cc«ni-saireCl v?ith jjeopeci. to their

menriitol £Gjrr':^ntcitlorA^ dvOaaulriSO' procl'4pt±qn# liejmolysin pre-

diictiprij riiarcuriq resistance!'» lySostapMn acnoltlvltv', guscg-

ptibliity to ^aridu^ pha'gQc m& ajntlbipgirara*. WncQ 'clri

present lavostigation rmB de?3.1«:jnoxl to stuf^? tJiO' otanhylosocxji

•igolat^3 frdra cases oS fcioviae maOtifels' rdT/ing .feportGnsG to

thG foiiowirig aSpeqts^.

!• A, coniparativ<3 gtudy of niaimitoi KerinQiitatiQa#^ coaigulase

produefcloa,. teirtoiyoin rjr-oclucti.on, lysostaiviilii aensitivity;

susGoptlbillty to various pliagss and i-nQrourlc repi^tai'sciO.



2* DetejTfoiiie tlia trntibiotic. resistaneo pattorns o£- staphy-

lococcsi Tjv sgar diSSaision and agasr dilution metlioas,

3» Final oufc the corjeoXation feGtswesa pbgig© patterns mid

aRtibiogram-

4, Investi^atO' thQ'possifedlifcy o£ transfer of R |>Iasmid

DNA flirougli cpnjiigat.±dp ^ yitro*

15 • iiGcorniTsqaa -fm rr?bGt suieablo cliery^tlierapQUtlc ag^nfe-

aafedve against Qfcsphylacsoccjl .Isolsted Sifcsrn qiii3©e bovine

nmstitio.
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EEVtSS-'J OP LITERATURE

I, CJ^aotidariqatloii o£ stapliylososci

Ogstt^B' (3.830) aisaoverGd thQ aiusfeer tom^txg qd^cue

from i^^ogQaic ob&omBOB in man,, while liouis PaGfeQiir^ nrndo

iaimii^ conGltialonr? in FifanGo afe aboui^ thd bseog' fcirae

(Pastcnar,. X880), During thO decade' 19S0-»60, tiiQ na^ra

Microaocciia, Ty/ocioneG xc?aB in esntraon usg, yjlion dioeiis^ing

0:tapbyloqocGai mastitis in afiiiBals (Sclialm ^ IS"?!).

Thero was qorjsiclerafolQ objdetion in aos<9pting- MicgocoGgug

in pi^qe .oi staphyloQogqus as a gendriq Eiarae (Shaw ^ al»<.•

1951),* .lO' the iTii<3-fi£fei0s there ims. renet^G^ S.n%O2:Q0t in

tliQ ciafssificiStion of stapliyloaQcdi and raidroqoaci and a

mrabar o£ papers pm^ented ^argnmnts Sor aiid agsinat

separation- of thsse ar^afiisms- into two separate genera

(vm Bseitine, 193Sj TJi^tcHo^ anca Simoti, However

Evano Qt .ai»..iC195S) proposed that staphyloeoecl should be

separated froin inicroc^ci on tho basis o£ thoir ability to

grow anaer0.biGally mid to £orm mid from glucose* la 1957^

the o£fiaiai name fozr ttiG genu3 reverted to Stapliylooocauc

Sran i-lierococcus in tlie Bqrgey'a manual. (Br^ed ^ §1*, 19.S7).

Family MicroGoaGaQeae v^as divided into tlire?)' gonesfa, jiairiGly«.

MicrogQSGUBB StaphylQCQQdug. Planococeua in the 8fch edi

tion Qz BergGy' o Manual oi2 det-Gminative baGtoriolQcqf

Gil3la:5aQ> 1974) .,
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^ouiTt,!)D^gg'uoj^mjnpti-fsbw^^oso^tlki^Q^B50eofuotos

ptmoj©,p©^o€osoer-iSfs.i:t<SDetisQ'©i^otduibsiif3:6aiio^,

OpfMe*at?6Bp^X^IcSOwqs00pt?QBosaeD«\3q©q«m?citB

^"^JA''SW^aSjomm,mio3Wp30Spo^eI|:DDOS<5t-^<39-^Jg'

ifQ6t

^*W'^'0a5poi.|tT86I'ttos^opmipimPt®oo€«aM)BnojsSii

i^l:ss?a©©t3f?D.pD^ctosylopoDot

«^4cte:i0BQ©in-ufmo%30^

'̂•(SaOt"sums^1861'*uoS^spwptst^GilGK)'STDCooot^idei^s

30tior-^cssf^jo^ojistio.(3tr420^:S,?oi^-eSf^S©AUTiC''aeqmnu'bife,

pssnseacp-iii,••Ci?^6t*umo)sHiSBS0fKll^^pa®

BDO^-itieqDWT^t.lf>^'t03:.3tPpa^^ilQSSf^Qsm

toTjjtfaeiirgo•t^OTS^e^tssMas©^

leuacoGm0s'&?t^tOGT$0ut*£ipmsf^.fi^fi'raia-^tios^D50soseo

vmM'SpateAOOo^%l*6B30e©i3f»uipis^pd'^c-tosf

•fDO©D5xi&4fii3^sjp-S^GOlptmogiC^GSt)ilOSttSpmPTQH^•

•fSaoDoa^-pGiimsfcooDox-^^l^^^so'^."^s.o,jj

,mi^c^a^gtaxs^/tsD'^^epT^o©qiQ-^tcp^opnpsscdoM{C)-96T)

pi^p5t©e'(^9-61:ptiG-QeiStlOll;^!14961'^tJQSq^s)

Q^o^'^sQ^manjMpaa^'ispafa©tisoq£5®|(SSSTW

et2o:A3,)snoociopaOTCiJe!OS£?iBncssxsQiQt^tJe^S-ButtlsFiDtjftWYl>

uo|^e:^ti€^©3:oGC>sniB011^ijO'ssti
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fey a aisimb©!: of' an#. l-Jan?QY», l$ms^ MeDdnald

mdmeon^_ 1981| tmia, gfe 19813 mid Ppute2:el,j. im4 ) *

LoGb (1903) cliseovssr^ that SteGl;itt/iQGoG!6ia& wogenea.

couM Goagplate 90^3,30 piasm^ ^ 'titgoa, typ^^s, of

coagalaso lia-a, ^©n t3.eeci:ibad -fehe boixrsd coagulase Cia3

,£mB cjoaguiaaB* . "Um ^mnd .oafa^ul.ase was- iufcre^uoed

Datbie CiSS4). to designate ci. fi^dtor that- Ifi© eonsMered

i?a® rG-sponsibie. Sow t^ie^ dliyaping .q£ qel^lS' felist -was asscn.

aiatQd witli Qiido eoa^iilase tost* Gupta (•1978) Rta^ae

a GcsiifparGtlvQ. Sfeudly on fefe -sffiqaey' oS piapma from eabMt^..,

•feumasi# -bovineg ahQQp- aa^ hors&s ars^ :£mm^- fchat, feqrso' piasnia

•gave • res^qiiiia: vSheep plasne- was eonsl-

dered- tmuQliabia £01: c^aguXase mm, whereas raMt,. human

and iDO^in© pXaa-na aho^;^' 'isM# g^sfcivity In dsereaBing orcl^r,

Singli CI981) qompareeS eoaguiase tost wlfels, egg ycsllt

mmttoui pQh00^n S sgar grQxm%. t.e2.1tiri.fee glycine. agaj?

growth^.. pmte.Qm activity and mGreurle ehl.os^ido a?jar cjrcjwtib

usiiig 230 afeaphyl<xjoaGaJL str^inst: isdlalsed Mrom ismlm raas-

feifciS' ana £Q'4B«i fchafe tl«5 (soagaiase- feast, eoiild iiQt M- sul>»

^8tifeut©d ^ aiiy'm thsoQ tests usisa ia^ th©' stu^j^

S '̂*' ^2.9S4,) used |fab|^i.t. g>l,aoiaa doacSuc^ng coagiSlasS

test orj sfeapli;^l,oooc©ai Btxoixm isoiato^i, frc»: ipitssiii.feAs*

TiiQ '̂ imvQ ^dentlSiesl 9QQ' .stixalns of s^gjpl^locoQci./micirococel-

from, .sami>i©:s 0g baFtee i^Xls. pjcaRdned: for ©aafcltia .prcaSycitig

Qirgfanlsst^Q^ aiifS feuii<3. fchat; '931 t^or^- sQagmlaso^pDsitive an<3

•SS •G0agulase«^negafeive2'4



TIig diocovcry and chorGGterisatidn tlie etaplTa^'ioi^irbiG

lysost-aphirisi fcv Bt^hXndler and Scliuhardt (19645

provided a raild an<3: ifapid method £or lifcerating ths liuclGie

acids and 5th©r cytOpIasmlG c^riterits Sworn J^ysostapMin
b.u'j o-h'.-/^kwa'Y'

euaceistibio MlcrococcacjoaQ* testing a lasTQo nurabGr
A ^

0£ offgaaisftis m^eg r^iGpocodqaceQG and otliGi? familioa of:

•foactoriai the iytie activity o£ Xyoosfeapliin was foiind speci-

£±c £pr raamloo^is of tlie QGnua StapbylQcoccug (I^Ieoius aaci

Schuh^dtji: 1968). Gtitiorrea Qt al« (1901) havo exaTiimod

195 gE'am E^^sitiVG cataiaao po^iti^e coed leoXatQd frorn

ovine raaetitiGj,' abscGoaos isi .siaughtQired animls and' pul-

monasry lesion© in lamias £or felis sxiscQptibiiity to th© ly^c:

aqtioii, o£ lysosfeapM^ and by othe.xr biocliemicai tcjstO:# TItgv

©ouM. identify 192' out o£ th& 195 otrai-ns,. aa staphylococci

on. tho basis of lysdstaphin sensitivity. afeudllGq alGo

jk, indiaatGcl that senaitivity to iysostapMn -could not ho used

to differentiate coagulase-cpdGltl'yG aM coagulasG-ncgativo

strainsi

PhaqO'tvplna

ThO' i^Gimaiation oS Imavlodgo conoeraing tba otapl^/lo-

eoG-CJSl. bactoriophsoes and tlioir lytie a<2i;i©n iiad ioa to a

teclioique £or the ^sferantiation o£ stapIiylDCQcc.al atiraino

on tixs basis o£ ph^ge suscepfeibllity.* fiasrly gSiag© isoiateo

"mro not of a fcVjsQ siiitsbiO £or aii'xGreotlation of Host

strains,- £or tl-K^y had b?oad lytle pov^er#. lysing niost



a

©taphylQcoQcal ciiit,uE"Q3 CKoUe^anon#- 1969) • Callow C1922)

tliQ rirst. to obtain a, serioo o£ phsgQs t^Mcli di^gfOired in

lytiG activity* Frora 14 f,BBQS o£ Gcuta. puruiant iiifoatiofis

she ofetained aix plmgos \^ifeh va^^irig ability fco iysq atocl;

stJTains of staphyicsGodei isoiatod Srcsii siiTiilar sourees»

Fiek <194S) laid liM foisndatlcsia £ot a pracfclqal typing

techriiqiis utilisino lysi.s on solid r^sdias Jie had used

tm<3ilmted plia<jo iyaate,. vjiiotoao ^-Jiison htliimon (.1943)

had adopted tbe nQe of t|"iG ^'rQ'dfcine test dilution" <aT0)

the MghBDt dilution givintj confluent lyisis oil tlio

propagating strain. Badto.riopha^^. typing i-^ae a&nBid^&l

pa^iciiilarly oignificant, tos tl'ie stciplt^'iocosci wiiieh viql'q so

difMault to cliGtiagiiish on any .otiiar SsasiQ and tMy couMl

bo used in, thO study of tho qipidaisiology of stai^r'^/loaoeaal

iiiSEBetions (Oodipg and 1958j boatworth,. 1963?

X Koiranon, 196$>)*

GiiteorarnittSa ors bacteriophag© typing of .stapliylo-^

coqei, o£ the SBtGrnatipnal CdmittGQ on. Basteriologlcal

ttoimsnciaturG, l^ondoa hac3 Gstablished a basic so.^iea of

phagos tliat. divided, into fotir groups (doles oiid

Eiaeiicstas:']?#. i9G9»

Group 2,s phages 29 s 52 a. '!S2A and 79

Group SI,. plmgoB 3i4p 3B#: 3C and- 05

Group IXIj: phage3 6.j 7^ 42E,, 47S3* 54, 70^ 73^ 75 and 77

Gro\2p IVj 42P,



X

9

Diair and I'TiXiiams (1961) worked for feho (Sevoloprnent

of' standard methofis of pliage typing in order to improve the

comparaMiity of the results obtsin^fi ^ di££erent lat^osra^

tories. iTi tMs xmf a basic intQraational phago jset was

(^levGloped which ineiuded 21 phages*

Loken arK3 flarpfoy (1962) isolated GtaT^h^lccocci from

hmlna uddGs-s orid reported timt tho lysis pliage 42D

(group iv) was trie Kost dofimioa observation. The laterna-

tional SufocGir^nittoe on Staptsyipeocc-uo Pliage Typing dcscidecl

at ita tliird EisGting in 1962 that a standard set csliould loe

don^^sod £or this- t,YPi^g o£ bovine stapiTylocoeci (.SubcoranittOG#

1963-) .., Ian Davidsoii, of t^oylsaricigQi, Biigland xsorforraod the

compaxlBon of different pliagOB, iay tyjaing 4S4 ctrains v;ith

laovin^ phages and t!t^ pliages of the Uuraan set at RTD,*. Based

6a ttie Gonparison, fes had chosen .a sQt consisting of 17

phage© ancS suggested asi .Gsctonsivo international ©jiperinKsnt

on it0. -use in tl-iG typing of bovii^e vStaphylococei (Davidrson,

1964,, 1966).

Using tho international sories o-£ pivageo .mid Davitloon's

set o£ .pbages,j^ attempts t-jer© raado It/ Botiin .and Bip>)Gi (1967)

to typG 1D73 ciaitures o£ coagulaso positive stapHylococai

isolatec5 from bovine mii'l> samplGS. it itq.g observGd that

only 7Z% o£ thQ aultUJroQ could ho typOd t-Jith tlie intGniational

sGries as against tyfjod 'sjitli Davidson's set. Using a

racsdlSiod D^viciGon's set the? autrjaro ware able to typo 90% oS
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Q78 isolates», 0£ tlie t3^abiG atroins 84.«45^ dould 1x3 assigmfxl.

to the' various Ivaogroiapa and 635^ .of to gro^p iv.

Frost (1970) studied; the .action of 20 selecstod phagos on

1137 a;ferai«G of StaphylOGocaua aiigoua isolated fmn dalEy

cattle* The phage patts^is of 933 strains vmro .analysea and

4S simple patteriis could bo accounted for 69% oS straios and

1% xv'Qre The phacjes' vraro GOisaratcstl Into £oliov?i.riQ

phage groups, group I -li,4?§9 gcaan XI -O.S^a, gsfoup l.tl -2«2?i,

•group III/IV 204 9?-Sa iv •*5i,4^d9, mlmollanQona S»B% and

others 7.5T4,:

ahatia ct 19G1) Isolated, sirs plsages 5rcRi

iBTt^'pabiG strarlnioS StaBte-loeoGGUS. aureuB*. In Zho ofciidy

456 strains o£ staD!iylacQcg2iia sxiteaxs i-^er© inciudoc^, AJLl

theae phases %^rQ as|)ioyod to. type feix3 4S6 •{int]/'p.abio straino

£• aureus at fiTD and XOORTD, At 100 RTD» t'hosG' phecjoo

QQulcl tjpo 165 C36e,lS?J)... etrains \?Mch included 33 •C18,,20?5)

strains tliat could .bG tspc?3 at RTP also, Thes© plmgas wore

Sound to giVG Isatter ros-alts than tlie standard oiiparimGJital

control pliages.

tn India ti-je phages nsocl at tbG staptj^lococcai Phage

'fypiag Centrs, Met-; Bel!ii.i3 included on Ititematlonisl basic

0Qt of 23 anfS 4 02^jeri;is2ntai typing pliagea (Raiiraan and' Ba«i»

1983a) ag sludt^n bolotj'j
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PhaciQo

a9/52/S2A/79/S0

2h/2C/S^/ll

S/42B/47/S3/S4/75/77/S3VQ.4/9S

81/94/95/96

A/B/G/F

Rabroan and Oaxi (1983b) reported the predoir^iiianco of'

phagG group III among staphylogocGua aureua iGolOifcQd Sron

cows and l:ai££aloeG suSfarlng grorn raastitis.^

1X4 staphYioqocQi as the qausQ o2 mastitis

The prosensa of Gtaphyiqcocci in tovine udders had

loGGn linown. £g£ many years* (1916) ©Jcaml.nQd the bae~

t«2rlai £lora o£ 192 millt son^iGS frora Siv© <3aixr^ iisrap and

recovered "Merococe.1" &tom 58»8?-S c3>£ tlie sampiG3> Oa the

feasis o£ liaiiolysis, f^rraontation, of mannite and picponta-

tion» one half q£ the isolates i7as eoriBidexad to I^q typical

of S, auretis. Teri of 17 ^sdlocted ctraiBS iiijocted into

babbits 'v.'ere Ghovin to be visrulGnt staphylocoeci.. So thcjy

opined that pathogsMc GtapHyloGocci could iao Isolated Srora

MII5 arawn frora apparontly normal us3der.

Dlimda and SetM (1962) Sound that 41*2?5 of mastitis

in aot-?a and 30#5?5 of magtltls in ^imffalooo were cauoGd

aiireusi, The e'h^aatoristies ©£• 1312 eoagulase-positive

and 109 G©agulase-negdtive otaphylococcl ioolatGa from

bovlfiG rnastltis v7Grc2 rG]pc?rtecl % Koiranen (1969). Iiopltrfl:



l->

i2

{1972) iropox'fced' §* m th@ x^tQ^c^nmt argai^Ao'm: i^n

maQtiifcis lit coi^Bg: foXiOBJerS, StrGPfeococeus

£♦ <3i>l<aesTfddiB ancl ^Stgopfeocoefeua laberis*- flisro.

(1973) thsfe of the nmet .in£mitlotm in

30S- tf©ra aue: %q atiiygua. '(|9f6.) rofosrto^'

103' C45»3SC' ot S. Srom 227 roiil? s3siap3.ea In a Qtvsdf

qondudted' in <3ui^rat,, k aiirvey perfdsrmsd acting X96S«66

QliowQd -tliat 4Q»Wa Of 39S0. campos4te mI3.^ iSampl^o colXQCtod

5-aBdoml^ froni amsQ :1a 399 tl®;? Sealand t^xrc^ jdoiLdo^^

coaQtil,ase^TK33it;i\?C2!' otapliy.ioQOQelL' (SlXiot ^

1076-as Blltm I976fe md ^afct^fieicl gfc 1976)-

gohi€)r«saamiil,i,^G <197'i?) doifan.stsr^tea 71 .©trcslns

,§;* SESiS* ^traSxn^' oS S,- eTaielQgmidigt arid" l'7 oi

i^ilaroQocQus •£^<3m t70 rnilB sasr^pie^ o£)fcaiEis<a iron^ 'caim tflth

MiispGcte^ ;rnasfti,tia* SurlbaM tt9f9} otU(31da ^hG mil!:

oaitpldB Srom clinical ca^os og imstiijis from c&w^ qpjB

.M££al053s <30feermi.ning tMo baqfe^riiai. etXtogy md Sotiind'

tl^t -BBi was- S-. aiaraua. Fearsson an4 Mael^e C19"79) Q?safniB0€3

477 quarfcoro' af^eeteid for -tfe gii?st tiE«3 ssHcl fewKS tlmfc

139 (29%) %mm €kno. to-mgoug>- KaiW <1979) £oua<3

t,!i'3.t mmng tho 304 stapliyloaesqeal. J3t.raiiie isolator from

fesvi-ais glands.*; 103 eoacfaiaae-pO'slMjve ositl 201

as GK^agMlase-^-nGcjatiw,# Bactoriologidai fassafninatiion of 1262

ndilv s-omples fi?ora oases && jaestitis was carried out, 15^

aan3aqliand2r& ot il564) mid. thai; •siia^i-QrloC'̂ CG^I,,
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and streptoc'occai •msatitiS.s liigli. sn^herana. ofc

tl985-)' e:s^'iined 483 raills GonirjlGs from <5aSGS of bovliiQ' mas

titis Siroiti cMffcrQiit parts o£ i^eraia and diSferoat types

of bactQrla were .isoiat<gd Srdm 240. ca!;j«3Sa 31>67i''} of tlio

Qfganisras isolated imvo £onnc1 to Ise staphyloaoaci*

III-. MitibiQtiG rosisfeanae o& staphyloqoeci

'--V,

PrcOT. 3,945 OTiwards, pGn.iGilii.!^aso Sprming straioss tecarma

increasingiy c©iTiT!Oa» first in ho£3pitaiS and subSQqiiQntly In

the goneral population and among gtrainialG C!?ai:l«sr, 1933).

VarA ai.id D^vriooc {1971) test^l 13.2 .Enasfciti's}- strains •

grom 63 hQr<ao and oliowed that ZBri proiuced peniciilinaso*

U6% tiaro resistant to streptoniycin,* 21% to tet2rac'2,»'ciiriQt

3»5?i to cMart^phGniaal and 355 possessed nx^tiple drug

resistance' to four- antlfeiotias^. 'Thsy also obsd^etl tliat

all tlis strGins -asm seBDitivd to nQanycin^ yiE'gini.oJBycln,

and JjyietsoliS© .and PJ,®!: (1973) reported in

Syria ti-iat S, aurous t';a3 tho n)Ost corffinon. organi,sr;i ieolatGd

from .bovine niastitis md .it v?a0 observed tliat 78;^ .oS tl-io

iisolatos waire pqiiieiliin resistant £oi2.o^^ lyj 3treptcgiiyeiri

(2"9?5) arjd" chlorampteriiGOl, (6»6?-i) ,* Jhaia (1976) reported

that nGpn^cisi anel aliloranijjheiiicol gav<3 tiio IX'Ot results ia

inl5iMting. tho jnajority of orgasiicras isolated Srom mastitis

cases tjMlo gtreptomyGia ancl fcarra^isycin sIicjugQ variable

sencitivity« Sri mi<3i i-testorn XJSh 813 cultures from railJt o£
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infected udclere from 24 iierds Gjcaraineca tp/ McEKsiald

-imd iuid<Sraon (1081) £or arifelbiotic SGsisi-tlvAfey to S» aureus

and coagt^asG^-ne^atiVQ Qtaphyloeeccl an<a £omcl iilmti ovGi:

905-5 wag soositlVi^ to baditracin., cejDli^lothin., cbi«>ran|5honi4.col,.

cloKaaiiliii'i @ryfclironi^elii» liaoarayGin# llnoir^ei^i,

neoii^cin, laqnlciiliri; oloaodcKnyclK awd •vancomycln# S. aureua

(^splayGd greater antibiotic reais^fcance thaa fehe coagyLiaoo-

negatiVG atapfiyioccjcci*

0.f-

Tesfcs on lo-57 S> aueauo .isoXatcKl frdm Isav-iaa irmstitio
rw

collected tyf 13 ?Va£Sferali-an lal^orafeOE-ies between 1974^79

sho;fod that the conriionQgt reslstasice was to penicillin and

atrGpfeormmin, ainsS mlfelplo. roslstance '&7as' rare. Ko strain

was resiQtant to metlilciiiiiiA ReslstanQe to penicillin

aedlinccl from 35?5 in 1974««75 to 7% ia 1979 (Prost and

O'Oc^le, 1961 )*• Mag ondi Ghosh C1^5.82) atiidied tfto soiiai-

tivifey to antiMdtiag of 39G eoagolosG-i»x>ositiv© otapliylo-^

qocci frora cip'^s end t^ffaloos with, mastitis.#. ©ndoRieferltis,

ostonyolitis and .st^gical vjo:andQ. and foiand that 12..3?ir> oS

stroias Horo rdssiofeant fco all seven azstibiotics C'bea£Syipeai«

Glllioj arapieiliin*. streptcjfQf^in*- o-sj^stracyclino,. chloraa*^

ishsnicol, baeitracin and kaoamycia)' test^lf 625^ was alagle

reslGtant*, otlidrs wora nultiisle re.Qistant'. Anioag tliesG 76?i

of tlie strainc tjero roslatant to ijonsylxoeniclllin., 66% to

.arapioillljig 3.3?5 tcs. o>5fte.tracyclin<3# 46?i to atreptCEnYOln, 34':i

to baeitracln.,. 185^ 'to e:.hXoraG?i:»neEii,Gdl and 16% to Itc^amycin.
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in a study on tho in<3id.-3ncc3« epidGroioiogy md ^nti-

feiotic ©enoltivity o£ stapbylococci isoiateci £rom mast.itig

•cas0s^ Xn i3ovisiieG, md Sasd. C3.9S3b) ro|>oirtGa ttm

GusceptlMli-ty pattsrsi oS S, aurens and S* ^pitlegnddla to

various sutlmicroMal acjento illke necsnycin, chiori^iphorsiiool

snd nlfcrdfurantoi.li ao <^ual ana. si^ASidaiitly greater xTai,:ajG"r

or organisms wero found reslsfcafifc to psniellllnff a:iil
-A.

'Streptomycin* I'ranklla BXi^ n.atgicjn (1983) dot^mlnod thd'

mirsim-'u inhibitory concentration (nx€) o£ ton. aiitimicrobial

<arug3 to 207 £♦ aiir-sua sfcrairi£3 ioolated from isovitio mastitio*

ThirtyoQvOn otr^ind produced liotalQCtarnaso* ftli strains i^re

GGnaitlve to OKaoillin*. noopr^cin aiid niQre: tliaii 90% to Gtra-

ptomyciriff trimotiiopriras dhloj'e^npboniGoi, erythrqmyGin and

tQtraOit2lin0i,. ti/hereaG all tvsre rosietant to sul£a;r©thQ3iasolo«

Graven and Anderson (1983) ozi-mimd. 24 iGolatOQ of

from l30i?iiiQ, tnaatitis dasoa and fomd tiiat all

strains produci^ peniciiiinade and noim sliqwod intrinoiG

resistance CroGtliicillin resiBtance) fco Gloiiacillin. 2:11 a

study of S,' aurcus: isolated iron bovifie niastitis Itapiir aX».

(1984) ol3£50r^eci. sensitivity to variouB chernotberaixautic

agents in the £ollatd.ng orderj. iTuradantin

olo:safiiiijtn (97,S6%) a criloramphGnicoi (-SO.# 20?4), dieandon^ein

(80»77?j),s neojnycin {79«25?i)^ strGptamyGin {71482%) 0 035ytetra«

cyclinG (40*54%)^ •feoiytrysri.ri B (49#S0^i),B ampicilXin (33.33;4)

aM penicillin t36«.36Sl)*. Gudliama ^ al• {1905) stu'diofl the
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mtlbiograrn of staphylococei isolated from bovine siaastitia

cas0O-, lyj agas" diffusion method and found that 84?S o£ ttxi

organifSras were senoitivQ to geatoR^cin:,. 7Bp4&% to. cMorarT:-

phenicpl.,. 62,5?1 to necjEi^cln, 60.96?? to totracyelin©, 55*56% to

furadantin., B0% to ampielXiiri ancJ •43*t75'3 to peniciilin.^ None

oi tl^e isolatoe was x-QOistsi-it to ail tl?^ aiitibiotics tostod*

IV, Mercuric resistanae

Merdury and osganoinGE'eurial-rosistant bacteria woro

first isolated frora mercury coiitaminatecl soil in Japan

(Robinson and 'Ftio^lnoni- 1964)• Bacterial reslstaoco to

nlQrcury and oirganomereurials was reported to doteriTdned

pl.mtni6.B vjtiich 'in rnasiy iBStQiice's also encode resistance

to other lieavs^ iBQtals an<3 aatibiotics (Itovick aiicl Rothi. 1963).

The pQniciilinagQ piasmids or S* aureus carry doterrrdpants

X £or rosistanoQ to niorcury as: ^-eli as araenatQ# lead,, eadmiui-;:

and Msmuth io^is ail grouped in one region <i^ndo et al,,

1974),. The I'ig^ phenotyt^e was rG|X)rted to be cioiaely asoo-

ciated with tetracvclino rogistance, a laak of mannitol

fermentation and coaguiiasG-positiVG phsnotype (Groves' and

Youngs 1975>, Weiss ot aX« (1977) roported that ponieiLii-

naae plasitdds o£ s*. aureua oftGEi containGd gGnoa eonforriag

O ->

resistanee to inorganic faeroury (fig*"* ) and the organoraGrcu-

rial phenyl iivsreury acetate.*.
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plasnid determined riaturo o2 rQsistance to ruarcuirY

eoapbimds wao estabXisI'ioa by deteminlng the. ability for

cotranacluction (t'^ith. other plaerrdd Qncodecl .daterminanta)

and Mgh £roquenay q£ conjugal transfer o£ tl-K3 Kg^ datcr-

minant. Isolation o£ covs3.eatijf closed, cireular BHA £rom

fcte strains and its ability to tranoforsn rGcinionts •

to tbQ Hg^ plionbtypo provided furthor evidando that tYse lig^

dQtorrainant was piasmicl Gacodedj, did curing the £3tra:lns

v:ith agaits sucli as GfchylKiathane sulgonatG, Thore appeared

to bo a strong corirsi.ation I^Gtwoen antibiotic re,siatanciQ and

rasistGnca to msarcury and several otlioE- sT>etals (i'>5oviok and

Rotti j 1958? ^JalcaliaS'a ot al.«,, 1977ai naJKihar.a et al., 1977b) *

•Btaiiisiqh gt (1977) aiid Bennett £t (1978)

reported the occurrGn.ce of marouriG sroaistancG genes on

transposons, as for other rosistabce genQs carried' }yf plas-

iidds. The evolution of multiple rcetal and antibiotic roois--

tant strains inight. be the result of the seqtiential acquiai-

tion- o£ -individual, traaspooorsp to fom coraposite transposabie

tiaitS'* E^enthough irseirGuric .resistance transposoa had Ijeon

.reported in other ^.peaieo of baateria, no raeroury resistaiiee

trangrxjsoa baa been demonstrated in any o£ tl'sa •broad-spoctmun

Ug^ straliia of. 3, aureus. (Robinaoh an4 Tuovineuji 1984).

R plasKiids of staphs.rloeeGGi

The terra "plaarnid" was introauced 1::^ Lederlcerg (1952)

-r as a gcnerlc name for extrachromosomal genetic element.
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h piaemid is repli-eon .fchat, is etably lnh<zrlt&l CI.#g, ^

iTGadily mai-iit-aine^ ^Tithdut gpoeiSia sdlectiio^i) in ait oxfcsra-

-QWmQQomX s^afca*- Nstttral^y ^oeeurriag plgMsmias o£ piro-

IcaryQtGs gener^ily dispqnsabio* m R plaamid is, a .

plastnia tBat, Carries gomtiq. dnfomafcion for resistasice to

aaitibiptics .anc^/or •^tlfe3dfe<3ts?lai ajru;gG, (Moviek ^ 1&76) .

Resistance 'Cfi) £aet<^s rmadiated arsosisfeaiice to 'various

atitibioti^e was reported oeigiaaily .ia s^seqiea ©£ sMgell.^

±n .a'apari <tJata«abej a963)--. l«oi?ick (1963} Jisoi Blamn that

iDoth tliB ^jnen £0:^ <aet©irnii:nirig th© sj^tliesis' -of.

tiaee and coat^ol ppddiiffltiea w^sas' ve^ry :p^fc>bably eaS'^led

mo. pia^d* ChBhrnm i 2.,96;<l) repDrtad that tlic

QvM^iiCQ isoiiited to a piasiti|€ IpQcxiB ios tlie g^n.@a tSet^r-

-mining toBlstanoQ In Pil cbloraaphenlicox

rGsiate^t, strains. ;0tu<3iQd«, Th0 evld^Sice^ €03: piasitjia

tancQ OK tQt^acjyeiliie ^ Asbsehov

(1966) aiia tJoviok and Bouarieiiau^#, m

•P3^9 resi^ande associ^taa. Sifith E l^tosrs ms origin^ly

•fel^oughfe to mmlt from' .'pesraeaBiiity to thO' drag^.

Sut:, late# tMs vim wa-0. changed* i-lajsr^ood Mtti (4969)

presajitecl QvlSenqe; tlnat celi^ bearing R faqtosra qontaiiiQ^ m\
'a

•ens^® lp<2iated In the paripla^mio g^jac© which inaetivateia

st2re|>ton^in fey aS^ylatian, tn jtmy oaa^.o-:*; streptOK^ip

te^^istanea in Btap^^ioaocci weis- irajpoirtea tis b© p^asmid-

mediated: (Grinstedl and LscGy^; 1973!) • •
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E0,sis-fesui0^. 0i staphyloesqei. m eryfcliroinyqln*

feetaraa^iinei <M.QtmphmiQQlf i^M^aniyGiUj mtM<0.lxln.

acM mM suspeefeiS^ to b«s or ?ci3®iiKi- 'b©'. pia.esatd

liinH^ <F§3l.}5ow-i- Itas^ (I'PtS) ofdnaa tha% Maaf. anfci«^

Mofcic isi a® la. llgxteg^SHjefeegia^pfte-,;

eotild 'be plasRiid aadiafc^i

Baafeos ^ ai, (i98©) .isoiatM «l plssjnia vitOi ^ iisolecxiJlar

sMifhfe, ofi 3. #4 m id^ daifeora® wM,ch defe^tisainea

resistixnce to md iis .aurema* It

wasj risporfeetS to 'foo •fell© occurriag-

ooaing cor antiMotic' m©i©t.a«c© tMs A .stu%

t#as cmducfeqd Ciol^.n ,^, ^#. C19f2') c>n £* ntj^aaa wMch m®

s?<aG<st©)nit. to n?.aiiy antibiotics lil?e oieimcaoc^alni ©r^thiron^edn,

gentaraicift#. mefeMoiilin, penl^iXlin- aa^: t<5feirac^Une* A

•iSinctlo: .giS-^Biega^atitidB, (iiiia) ijas iii. tim

^traitts- .an^- th© emonmlmm resfetictidtt of all

iso3iat0s •fe^i-fch t!i0 apidomic ©sifetfetograia wejfe idsiifcicaii

G0rijugatloii in 0t;aphs'X«3c©oei

Conjugati-ofi Ib a process' wlssareby mh ia ••tratssg^r:^^.

froKx mo baetQ^ial te*' 'by •©.

&Qntmt:m: SPMs ps-ocoss iBvarialbXy .louiad

m hB encoded i:^ badtorlai plass.mMs# m& sueh pX-assmias air^

■■♦eafiiugative* imiimm' m& B}^mjp 1980)„

|.i.l;Qj?a.te.u$r© 0u ©^^us^fcloja' -Sfesjsl^^Loci.tsccai ispocffes
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©WIrW*W'Gp-pmtit^'$&b9^£%4r©t|5a"ps-p3qf;t:p&3jE>

{€i.$t)'*'W"W-^ia0;E'̂4S0|rs.ptse{9t,€t5*1^"n!s©©is@pa:02i
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first, tl-xa conjfugal tmiiQfim of strept,<^G.ia reGis't-3tt

plasmid DNA frQm caaguiaae^negatlFe stapiwi'^'^cei to

atareiis Rl'l 4.50 RF in KiiK^a cultmres*:



.X

MATERIALS AND METHODS



§0-UQ^mtxw^e>icB33@tue:pm

tif^g?P39t#-(OSffQ)IEB0VMb%mig^m^%:

®©|iiot®&®E#'m1$^v^tl^u'$Mmm'w

9t*^fZP©^12<^&II|:'fWistO^:fj.n3«|i|:m&

mm,^o^mPWm,is^-,^f5t:p^5E©^iroooSs«f33Sm^_

mA^^t,t^pfg©£>gc?'^t^patifcse^cjIpjsoj?.
>

mBwm^mttio^mttmpitm•mmm5Ctl^

$o'mf%^t^m'^t

mm•Htf®'O'̂e^ai^i^WM-

#ft2^iafe^4W,a|!:»tRi|̂«B,||

•^t?St

•mmmM«'

T

r"
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ii) l-iaemolysin. pjsscltiKJUioa?

The liaorolyfeirG abi.lifcy of. stsralnc' worB a^ySied

using ahesp hXa&d aga??#

iii) Ccjagul^asQ tost, (Cowa^i I,93G)

0»S lal imcli|.utea flasma was itjljcGiS iiitli aii

eq^al .vcjiun'^ of -aji IB»*24 liouT' torofeli sffsa ir^eubatod

at 37 for 4 tours e^id essaminQd' a^'ter 1 md '4 ImuirD ^;or a

a#sstilm-a:» K(5gae.i'y.5J tubes wore left at scmi teraoeratuse

ovBr night and thgn

iv) ijysostiapM.n sensitivity 1,970)

1* m. IsQlatGjfi eoiorjiy from aii agar pJ^afeo ti'aaafierrcc^

using an inocjolatioa io-o^ to 0*2 ral of i;>bospfete' l3ur?.€G:?q6

•aaiiacB I PBS) mi^ emails|>£iiec3»

2# q£ susr^iid^d eo2,ls w&s tpar^gf^r^fea to asGtlier tui-jQ

(13 35 100 Mn) aiid ms vaix^d. with 0»3. ml o£ PBB aotl liept

ap aoafcroi*

3i O,.! r.U iyo-DStapMn (Sigma Gh^riical Co*,: st* Liqui.p,i, USA)

disspl^Gd in 0.Q2 M phoapliato mntalnikm ISS r-;Jaql

was: added to t*Bo original give a final c^con-^

feratloB, og 2S lyaostafMn pojr njj.*

4# mtih tshs fe'er© iaquhafeM at 3S°C £br frtoro tlmn'

^ Imurfi!., & aliasing of -feiirMMty in tli>3 test mistturca was

eonsidorad^ jsosifclve*



f^stS'mBiB&mti|p5^s«^

mm^©ine*.9S'y^€dttSt3'fa•'-s/t-i^gms.*.sf^sfSof©fa

mk^pCTf

mm

'amTP^H-(t

♦STS^a^e..

,^011.iBiei*'s3^mtuf®2•maag.)'ipoti^^^-

*xm

m/$&/H/tBm•

n

$13:.

%i/m/^/^^U

m/u/^m:MM/4z$.

mm-^mmm*mm''•tft&tj^o

t^tmM-*'SIMD3:.*"#t^W0p.0af<l%'

m%-1®emlli#W•%w

(A



1. tm 10 nieg

2. Arapiciliin 10 mc^i

3. Ba^itraolri « 1£5 u

4* Glilo.raiiipl'iGnieDl <«» 30 msg

S, Cloxaqlllip ~ 1 •Rieg

•6. EVji'th^mnYQin IB fiicg

Geistomieiri: io laoo

8. Methicillia <» 5 m:g

9- 30 meg

10* " 300

11^, Pmloillixi 10 unS^ts

12. streptcK^'cin io mg

I3> Sulph#jiV3lj;Iif5::asoi<2i as tm^g

14^ Tatraqsrel^fte *>« .30 meg

as

ill) S>rGpsjratJ.oii of culftuutQ

Tim j'i..K.. hqo^ ^-las recorist^ifcutoil aoa- I'y^

autocXaving at. 122,®C £p^ 15 niinutsis •ssid gooIqcS to 43-"30'^C

anca inii© stfisriie gia^is potiJidlaiida of 10© inra siso-

to olstBiri a ri©p?;h m£ ispproiJiroafeeiy 4 Wmn esolea tho'

rcK>i.3feure o,d tbe agar swiace isras Iw 'keepixus, tli^a

•at. 37^G for 3Q niiriMtes arid usoal aster efcQE'Xli.ii^f teat#

iv) Prepe!JPati,Qn o£ .Inodtilm

At least ^£.our racari^iogiealiy Glndlair colonies fircfa

an agar joadium WGr^^ touelisd with a wlg^' icsop cmd tlie grcr^li.
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was. to a te$fe tiibe coataining 4 n^l aS sterile

•Tsyptlc .brotli (Bifeo), fcuboo \?er© iooc.uXatod £ot

5 hours at. 3?®C to ,pirodue;e- .a bactierlal suap^naisin. of

rate: aloiiMncsss. t^he density of tho stisportGioii was stan

dardised dilution: x^itti st0S"ilQ, salim to a ^cansity

visually eqiiivsleat to u h^ivm sulphiato sta^^s3» fho

•Standard was proparefa bjr acMing- 0.»5' nil of 0,,048 U bairl-oni

qMoJTAd^ (i,17SfJ W/Y o£ Baal^gHgO) to 99,S ml Of O.IS K

aulpliuric aci<a. (.1% W/V')-.# Tiid staadarcl was ksspt In ecrcs!

• eappad- tubo, oi' the saraQ' 3lso m that, tised for the broth

culttjros md storoS in tte darlr at xomn t^ipQffatus'o., Bistom,

use the standard was Bha'mn vigorously.

it) irxQsuiation •©£ plates

Plates v/ere in«3GUliited t^ithiii 15 mt,iwtes &£

tion o£ tlio suss>©n©ion. so as to larev^^t cimrxqo in thci

deixsity .of the, iiiocalum.^ h ©torile Gottosii'^wooi; swab wgs

dipped in the susj^asion an<a surpliis ^Xni^ r®nQve<a

rotation 6£ the m^ah against the si^e of tho t45.st tnbo a.bove

fluid iGvel^ Mica fnaaimra was in^^iilatca awa.biwg tl»

entir© sur.£ace tho plate*

i?i) Applidafciori oi afitiMotiq discs

After' the has aried, ^titaiptic dis.ce ^mra

applied with Ql atorilG forceps amd prsess8d gsafcl^j' to onouro

evQii Goatact with, the medim# Savon dlsas 5/er€! plaec^ on a
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100 iwn plate# Tm apatial arranQ0aier»fc of tho discs v;aa

suel'i tliaii they wem not, elooer than 15 mni from ttm edge of

tobe plate ancl apart to cweiri.apisirig o£ izDOie of

inhibition•

•vii) SQGUlDation

Plates wero invGrfcecl and placed singly iii: the incubator

at 37°C witMn 15 oinutes q£ applicatiofi o£ ths c3isao,i,. as

long delay before inculjatioii vjould altow es-coesa. pro^iffusion

o£ aotibiotia^. The platens were ineubatod £pr 16~18 hours,

vili) RG-stding of son© of inhibition

"PhQ dlarnetor of sono q£ inhibition was nvaaSurod to tho

nsarcat rrdilirnotre with a millir-Tetre: ailo# The x^3.nt oS

abrupt (^Unution o£ gs'.oi^hj, whioh in Enosfe' c?£5SGs eorregp^sn-

ded with the point o£ doraislGte inliibition of growth, wao'

X t.al'CGn as the sme edgsi

i:c) Intorpvotatlon

Bach zono sise was intarprets-ci, rafterQuce to a table

(Table 1) into mm oS the three categories as seasitive*

intonrKSdiate or r©sif3tcuit_,

B* Agar. diliation mQthocS (Bariryi 197Q)

,aii the otsrairsB were tested bjr agar dilution method

using single coiieontratioii o£ antiMotic.

i> rii^iiuras fluelier^i-dsifeon Ager CHl-sQdia) ima need,

ii) Mitibioties
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.A

A:ntibi©feic-

i»: • ^fiospliste lau££er

pH BmQQ., 0.1, M

2:i. Chlera^iJhenieQl Ethaiiol

3* l^dSampicia ©lraetl^3. 'Su2,!Eo5?i<3Q

4 i» StreptQs:jyain

S»- T^fcraGyal.ltie

a* GentsHTdQin

Sjrytbr<xi:^*Gist

S. Pesiiisillirs

Wate^

Water

Pbpsiphate }:Mf£8r

pU Bm.Q, 0*1 H

E-tliari©!

Watosr

29

siluent.

PhmpfmtB

XM 6,0# %.l &

Matm

Pl^spliafc© buiSIqr,

pH 7fcQ

Water

Water

wafe©r

n-at€fir

•K-Gtcr

St.oels soiiitiiona weffe prepoj^ed and- distrlbutod ia BmBll

aldquofes recfaired for. one aQtibioti^ lii©Q2^rciti,Gsn

ato2?#a afe- -20°g,

i-v) P'reparatiiiQii of antAblotie cQritaiaing jTss^titjEa-

?4uGlier*.Hijritqrs agajr" "?»ae an4' sterilisod

isy autGciavliig at 121®C' for 4S minutes^ 'Sha. aafeibiotie

stock ,solutioEis: pafeparecl and atot^od at *20tal^a QUt

and thawQd,^ ' fJiiG-n tl-^ agiir lias ccaolod down to 4S-^'59^€ a

:£i,5£Gd cxacHit.ity of imtlbiotid soiutlOii ms i.aqorj^m'atod Into

tJiG egaiT -aiid m|.3iQd ,1^"' '3ii«3 potired int© ates"13.d' potri^

(SiGhos* Mian ooiictifiod*, thsg mQlstus:© on t-l^e agar aurfaea

.s^n^csv^d i;>laql.ng thsm at 3?®e for 30 miiiuteo.

following wero. -tho filial cGnaQntmfeion of por n'a

of -Ttjediqia (Bar'sj^,- :i976^'.
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'I'otraqfciSt.aG ^ 12. raeg/mi

Str^pisdri-jyoln' IS iro.g/Dl .

CM,^a^h(Soi©o3. — 25 rtKjg/®!

sa^^liratiyQla 8

Gaatatoicla 6 rreg/ml

Bensyi' PORloiiiiiit I xm<3/tn%

illtmpicin « 2#S mc.^rni,

/iinpiciillin ^ 32 rr^j/iTil

17) incsculation o'fi mS lacTibatioii

an 10 hoiir oMt. 4 to B ml, Tryisiiie Soy brotfe eisJLtijrO'

Gontaiiiiiig appro&slmteiy 10® colony forn-dag iinit iQWU) por
'fni iisGHi;# fM® was cillut.od ^co 1 iri- 20 aad Q*D2 snl .of

it. used ,as tha inoculufa CBarj^,* •i9'76), l-o Sscilitata

a nurJDer q§ stirains to t,eDtied at tbs. sarAO, pstrl-

dioh was divl<3^1 Isfjto 13. regiong wd each m0.O3t Ino*

witfe a pasr^yicular strain .and .iacUba-feeci afc 3?®C

10^24- Iioiirs* 'Hi© iresui-iis w©ra xroa<3 affces- feJ-io iaeubation,

,aji€i' tlie ae'asltl-y'i-ty oS tlicj orgsrii.s?ns at the parti^cular'

€onc©^-t.rafc.J;on o£ was ,i.ricii,aafeQd 'a^r abGenqe

m gmmh oil me toGiilat©# region., h -d^Mnito doaoo Slim

o£ Cit:Q\<j%h Qf K^.jje tihau oim c©|.ony a't. tlio slt.e of Inqoulation

if/as coiisil^er^, evlclence -fed gI-jow fcfeat tihe .an^fclMotic .fiaiiGiS

to iniiiMtj gr<3tvi:il> ,?sc|equat,eXy .at ^lat. aonceiitr-afcisfi.



31

Xii. riQfcuric resist-anco

The n^reiarle stance of all the dotier-^-

'mlnod as pejf- tiie procediiije d.esQiri.&ecl Hoom |196D)*

TbB £o»' tiie pmpmatim oi. .cslUoride

•agar" was iMci©' from ,a p^pfcone -agar baac^- eonii-ainliig poptono.

2S:a,, sodium, ehloffld© 0.5?.S' ami agar 1%* The- pt-i of iretiiurfi

aajustQd to 7,-4 and wao. ati&qclsvoti' at 10 lbs preasuE-Q

for 15 mts.» flie tm^Gutlc clilorld^ was, addM g. stools

BQlutioii just Isefoffo. piatas t^Je^ro ppurOfl. Wli^ otocl? soiution

was not Qtoriiised>. To. pjropare tl"K3 .isdsliuiTii IGO ral o£. tlie

peptone a^ar wgjs Kp:ited £ind ajLlotrM to gopJ. to

3:. 63 fiil o£ the agair ifass. plpett^c! M£ cmsl mpl.mBd by' tHs

Bam voXuiBs o£ 1 in 1000 ja03?«stirie chlp«r;4rl©* Tm piafceo

povirsd and dried #t; 37®C' £or 3D lats used

fliQ rnodltim was Unooylatsa witii a larg© iooj? fiili a£ €in o\%r-

iilght broth duitm^e the t05t strain-* Two! to straina

•were tested on each popton©; ag-af platQs* Altor inoe'silatlcsn

fcha plates w©re 5,ncul5atd^ at 37®c overnight on<2 !e:tami?iocl

-for ^ circle Oi aorifluerit. gijo^b or n© grotatli..

IV* ConJugatlQJi' ^ssxa^iiiieUfes

for tlie «3oiiJugatAoa esRa^rlmcnt t>ia n^ethoa 4oscrAbGd

Patta (1978) ©ii^ht mddiilcatims was -usoa.

1) Media tisods

Tr^t4.q Soy birqtli

b) Mueliee-iiinton Agar (Ml-Msdia)
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id.) • mfeibiaticB

The aii<3 tiae e-onc^ntrafelojjs udod t/ere .asrae.

^s. tii^t umd £or deterj-^ning tiie- aensitiuit^/reaipta^e^

agar dilutiosi

ill) Rdalpdent strains

Both thG maiplonts -da©a isavijig

ifesistanes^ as ^feaildd l3Qlow.»

§«". MM 4S0U.W» |s!:iai€3»£.ree,

to) §•• epiaertrviais XS3i,S,» £piasH^d-£tQ«s,,- str^'^

iv) D^nor strains.

Ill tlTsS' fnafelnf. 02iporl.f.ipriti.s using s, aureiis as reslpi^datis

20 si!ire:iJ,ns^ (Ta&Xe -i) arid 4b ma.ti.ng OKpcjijiissgits uslao'

QgMQrmidAa as recipieiit^. ^ strains 'C^aMQ 4) xterd acl,eet^5c3.

Gftcr st.ucljring tii# djnig resisfcance^ I?at.fe©4m of all feiiQ 'atstiing

V % agar difgtasion etnd cUlufeioa msMioaci* tl®. donor

,dtrai!53 ^#sjre irifam^qin QQmltSm2 Xu tpB' ^mjugmion c:-:porl<-

rncrma wi,tl5 £* mMomimB- 1.3is aa %ho £t3sij3dop.fe#, mlf DWpto^

n^qin^s©n3i..^vo dpijprs ^ata^d#

Is.

a") Using s. .augrous at? 450KP aS .sji^pAent

•From ®i.s:s dia cuifeuraa.* OU nil. of rlgaRipidlii

scnsltlvG donoi? (T.als^lo 3) and 0*2 ml, og. the. ^ociplout imm

fm v=*

iCin^ly- p^t7id©fi 1%- SfR* rnnMo^ R,, OS Univoroifef
of r.fiaM,gGiii, ySA*



eb-ciii'tivatQd iii. iO' e>s, l?s;rypiiie s"o^ bajoth (Mfqo)

ineu'bated ovaraight at .ar^ 1-730 coiil^ilrMged-. at 3000

£or 30 mnfccj. a,t 4^0^ The qeciisent platea on to MuellQ^r-i-

Hinton agar ao;itaisi|.ng 2*S i?.sg/irO, of. i;i£mpl0ln and ona of

tlio aril^blptlcs to xyHxioh tliG donor zresiatanfe (aoiQCti^

jsedia) and Ineubated afc 37®C for 24 r^rjoa? and

•reglplsnt controis were plated' separately, Tiie conGQutra-

tions of felTics cmfeifeiotlco' '4«or0 tlio same, c© used in &gtit

dilution' mcathod -qS ^sensifclvity tQSts.. Tim' coloEsiGO ooriilng

up on the- fiiediQ - tpasscipients - ^^ar© puriSiad

. isy qubeulttirlng orj 'sGl©qt,lvQ rasclia* .end the reeistanoGcj

feransSerrea tJorG! gurtli©?: by, agas" diffiuaiosi, metliod.

b) Being a« ej3i.don:riAdia aa r.-:5cipieBt

Since, ths ehroadsanial marlie^ :£or t'te recipient; vmo

strGptomycln rG.sigfeaneeii onljf strGiybcjji^ci'D«^,S!QnsitiTO ao;ia5rs

liore used in feliQ' esjperimGiat,: Fzrpra ais hoijr old caitiureo*, G#1 rni

o£ tiT0 s'Ojeptoniygiyi^Bqiisitoiv^ donor (Wable 4) and 0.2 i-fii .of

fehe: recipient were ao-cuitivatec^ in 3.0 riil o£ sov teatiit

<DiSqa) and iricubatiod &t- 37®C' £oS"' 24 hours and cictiitri-*-

Suged at 3000 fpa £or 30 mnfcii at 4®'C.ii Tlis- aeflip:^a& wqo

plated ont to MuGllor-^riiEiton arjar oontainiiig X50 jtiCQ/ml, o£

Strcptofc^in ar^ Ojis of tfsa BUtlhiotiQn to tlld cloiior

was rGsisti.anfe (sol©afeivP issedia) and ijisialaatiQd at 3T^ for

24 imnm* The cE>3ieGnt^£sti.O-n ©£ eryttwotrt^jfcin aii^i t^traoyeliriQ

used was tliQ same, as used in agsr dilution raQthocl q£
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sonsitivlty tests. (aonox" and recipient aorifcrolo t^ore

always plated sspssratQl;^.

"vi) EKpesiment to <3?3S1u<3q the- possibility o£ tranaductiioia
and ftransSomation.

Cell'^freG filtrates o£ m G^0rr4iM cmltus© of tlup

iiSonora in Ti^atie soy wsifG eiltoring

tJirough 450 xm. (MillliTpre gilter) oxid. 200 n® (B&sti>rluo

filter) fgsobran© Tteea ralililitra of C!Oil«f^oe

Siitrate o£ egch ^lior Ti?as raix^ -separatQly vrlth thiitse

Mllilitre o£ an ovorniglit fS^jltuE-e o£ tlio iroclplGat ana

incubatocl at 37®C 6-«3 Hisiirs tlm rnlsttiim «as platM

on to apifropri&te 'fsoloctive rasdia' aJtcS inoubafeeS at

h£tGr 24~48 hours inqul3atiidn the plates were .esoiriineca for

the prcsmcjo o.l tmif col.piiiea>' R.Gqipi©nt oncl £iitJ?ate con-»

^ferole viero separatGl.:^^;
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ori .oonijs^ning 3rS <2©,fil5rXna^ed Q'mop biood.

tl'jQ 17 coagulag3G~j>oaitiv.Q st-apli5ri<5GQcei four siisroisis

C23.5250 (M29», mu 2^79 aM Mi?) not prod^ee. h^no-

•lysiQ on. s.1;i©.ep- blooti ngm while ail otiior ooagal^aao-sjositive

©fcralup 0Q-^AB%) pr©fSuGG4l haOi"aply(s.ld, sono oii sheqp blood

agar*. i^i.se out. o£ Uie 35 (2S,71;?S) eoagulasQ'-aQgatiyG

wism fomud to prpdii^0 lia%rjoiys±s. m£ 3h©d.p

^XooS CGliS,

i) Coagul^sQ t^sts- Out o£ the 52 ,?3.trainiD 17 (32..69?S)

wore co.agulasQ-wpo.G.ifelve' .and 3.3 C67.'3i?4) tKst^ Goagulaae-

negafci'^Q... Tha eoaQtii»5jG<s*pasifeive ©traAiis a^e .r^fQirrQca horn

§,* aiarotie, 0-f tfm t7 coagialasiG-po&itlv® i.solsi-tes# ste

gave positive reaction .la oii0: boar;,, two strains In, four

h^.urs and irmalMng fii.ne- straine gai;e a ©ositlvo srcao

feion aftor Keeping at r©c»!:i tcKi^rs^ture

f) £.^'so£!ta|>hiri s.enaiMvi%s F.Q '̂tjfQevQn. i9Qi3B%} mt o£

the S2 stGphyloqocqal stt-Blm wer^ oeiisitit^e to iyGO,0feaplTi.n.

tte: ^^agiilaee-paoitiw ot&pliyl^ococGi ioiniia OGiisitlvQ

to l^s.Q3tapliin:»; Tip re0ulti3 siiaoroMc fermejatatiori of

giUGoa©-.,- msohtc an# m^mohM ntAllsatlon 'csf

oatalasQ tost# foaomdlysia proauct^on,. ooagulaso toat ana

iysQsJtapMti. sc?.r^oitin?ity pres'QBted in t^lo 5*

il) Ba2tQ.rioi>li?igo things Mi tlio eoagulaso»po3Xfcis/G

strains (•£*• aug©i33) w-erc^ pliago. t^ped a% j^outiriQ tss.t :diliit.ion
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sad strains mt^^p'M at 100

Tm stirsins wMcli cpuld aofe fee tfpotl at- ^Mitdorj.3 ^ere

.C!:ia;a:si£iea as aon-»%pafe3,e Ct^>#- Sevm C4a.«|-7?S): 17 " •

eoagalase-'poai.fe.i.ve: Btmim cmM fe© 't:^p3d jflth '(sm. m otiias?

o£ tip pfeages -M ftIS' Xn'&esrn.afeiorial, sasis smt. 23- 2?liasa-G,g«

Ten '$fc-£ainB w&tB as tion-ti'^abl.e.# &£ uh% t^>abl@

strains gmup 'till ps^clojmiitenGS^ i2BmB*f%) war

gsoupB * ' S'?.f,3l.#S. of the 0tarai.^B l3«5icmg«5«a to groiaps*.

Only 011^ Gferain laeioaged %q- fE-mp tUg of tte

prsaf# paiiterp.i pl-iag©- gi-^ipCis) anfS^ .antibiotic rtasistaiiee

mm pmsmrn^^ in 6-.,

$!• ^fitiisidfeio seasiti^^ity

- a) ^lififcslon meisi'i^ls. ill,! th©. it £« strains

w^s-e 3€3n.sitlve: to vMl© majoritf o& eijesn: vtere

SGBlBtmt to- Sfe27apt^r!^<54tt C6#,.fO50 « i32uM%} n

impiaiillu CS2,«9C4) #/si3l|>1iasi©ftliOKasoi«^ C4-2iii.S?^) op?. tot:m>^

e^line (4i*lS?S> . ©tils'" 5*©QSS 'Of tl^Q^ ,S. aag<5ua mm ,

if©Bis3tQnt to alossaa4iii&»'

f©nt:amiciii| k& an,4 23.t.S3?4 to

airjft'Sp^T^c^n iseiiioilliia',.

Aii. tiim 3'S co^gttlas#wraogst.4¥© soai^i-^

to. 0loxaaill.in;i'. g^ntiairiiciiB* ri83.tihieiilis?.s mom^in anS

t3.ifc3r©:6us'tarifeQiBi* 4..2..i!i:8$?g- q£ t'fee cs3Sgul.aa^iie9atiive stjsa.los

tfer0 Eeaia^aiit. to- 'Sferepi-©nQf<siii: sisipJiamftbossasole wliil© "

ouiy .,37»t4$4 wm rsj^sisfcsiife to teferaex/clSnQ.* Ttm roslatanc©
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pattorn to oth©r ai>tll3iotias to ampiclliin ond pani-

oillixi (23#86f;)s (11.43f^)s erytlnsom^ahi <17,14$i)

and baaiferaoin ond-chloroxisphmicQl •

Out of the S2 stophyioisQcaal atrsins jstudied, ten

a9.23;5> (MiO,- M29^ W33;, fl36,^ M4.3« £-150» P164» K65 oiud

K79) ••wore sensitive feo aXi the 14 ar^tibioticg tes-iocil

C'rable 7) • ThG <3atall.a of the resauitB o£ antlMatlc: aonsi-

tlvity of aii, thB atrains agar rrscfclioa arc given

in table 8.

h) Agar dliufcl^i -oeitlKjdi All-17 S» augous icolo-fcec

mro senmitiv^. to geafearaielJiA erfthsix^joln ond rifafspioins

4?f06J6 of fte a. aiiycua atmins vrero rssistant, to penleaiXin

aotl atreptor^-cin falioyed totraayqline {35,.29?i), onplelilin

(11.77v5)'.arid chlorcyapheiiicoi (S*88?.i).

All fclie 35 coagJilasc'-nefativo staphylocooGi imve

sensitive' to aiapiaii.lin#. gewtaraicln;# et^IoromplmicoX cm.<a

rifarapicla and 31#4355 of the. coagulas^-negative strains W0::'3

resistant to t©traQyciiB0.p a8.57?S to stroptor^in,, 32»e6?,5

to berisyi penieilliij i4,2'9/S to oi^tt^s'Qm^GXm* Tlio roswits:

o£ th(S da?iig oonsifcivity/rGsistarice o£ the isolatos It/ ogaK-

diliitiori mathod are presented in tabl® 9*

III. FiGjrcyxic resietansfs

All tt-50 S2 swains o-2 stapbylocoeci ware sonoitivo to

:fuGrctirie <?hlori<le at. a concQotration ©£ 1 in 27#500..
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aureuQ EH 4,5QVi.F* Biit tlie t^sjo imltipl© xresiotant straino

C.H41 M49) eoiiid' ttutisfer only tliG streptGniycin raBls~

taiiqe and not felise penicillin and fceferciGs/qiin© iresistiaftces*

Erytliiirc^ein.^ fc©tra«syG2.ino pooicillin jfesist-ancos

not transios-r^a £r©m smj of tiba <^onors to tlio tectlpiont.

CTabi© 10) ,•

ii) Using S» opiddcrr^dia iSiS as reoijsient •

.S* augQus ae dosssrs ©nl^" ono^ 3* a^eus strain CMS7)

was used, iri t^ie study. It Vos obsorvaQ that, .ttso tetracvqlliic

reolst.ajic:© coiiiS siot >e. tsmnsferrcKiX domx to the

reoiisi'^t (Tablo ID.

b) Csjaoi^iaae-^ae^GtlvQ s^apn^Xoaoa^. as cioiiars •3'Iie

seleativd dauor •saat'i^ss''©' us^3 ^rfere. tots'adycXifia and ©rythg-o-

sycJin resistancGSf Ail tlis d^uor gtrains sfcucHofS io

th© Oi^rlimWc tO' traaisSes: any ox thc-s© .resiotancG

irsarl^ors (Table 11K

V* E3^riK©nt to e;<saiu4o tlio possibility o£ transcSucStion
anc2 t^aofi£orp,atiosi

tiO :3?Gqlpient' ats'alu GO\3l.d acqtil,£-0 thia aritiMotlc

^csfliGtaua© faarkors wheti t,fitli tliQ filtrate' o£ the

asrsoro,, «l3Epr- controls msbi© to, produco

my gzayJtM &a. fete iiuQlI^jr-'riltiton agai?. siroiiari^ fho reci-

.^ienfe ccmfcroi.£3 ori, to soloctivd media containing tho

Ijpprop^iata ar3iti.MdfciGo also «3JLd not aay gr©.;-Jth«
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mn.Ssfuj-Og9
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Table- 2* 3tan<aaS'<3 antAfoiofcics

.sx,Hgs ^ti^iofcle st^dard'
(iESscg m trj/mg)

1 ^QtraGf^ellae %droalilorlcl9 983

2 e^iphete MB

3 2l^brorf^is5 •^20

4 Chioraiipbenlcol fAssay IQCni) XOO-D

5 RMm0i<s:in 900.

6 G^feamicin m%

7 AmpiGliiln ms

S Beritsyl p^±Qilli.n, issa

Ccoaal*)

4S
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fable 7#- Antibiotic lict £2t;apli7l-©0<^c«3i &gm
44.ffusion Agar dilution mtho^B

Si^llo.iSisirairi
noi Agar aJLSfiksion raefeliocl

(14 antibi6fei«33>
4^.ga2r di,itltip» m©t.rx4

(a awtlMofeies)
» •» <riw'ailry^ »«•

1 a 3 4

1

s

M2

m

TfStij'

'̂ Ofe.S

^»rflP5 eit.| Strs M>p i^nj,

m,i

Tafes

SHflSB*«••** SWH* V*.ssi»*1^

Sfcr

3 m TBm Sfers. s«ii 8tr

4 M:7 mpt ,s»4ls m%t strj Ai-^o Pen

5 M9 stri. ssilX per>8 Slt3?| ^'Ct

6 mo " lUi mi

? mi Sfer Str-

s mz strs: H0oi, Pens Str'

9 mz sul 'all.

io • nU strs Stii; •mpt stx^ ,

li MX7 Erai 5?mt !sts'l |̂^|?| Ct^ ' cm-

12, ?118 s^eag •Sail tiiSpi- SSiiO Pen5 strj

13 MJL9 Mi MX

14 mz •ssai 'mt

15 ?^2:5 T^tl sxil iJii

m m& Arap,|, l^rapj. mi mi

11

%B

tm

sm

Kii

,tai.

mi

Mi

19 nm stO-j B%ws Ampi, strj Pgh

20 1-535 TQti mrf. stiX-n Str-S TSfel Pens

2X M36 mi Ml

22 M37 T©t, tefe,

23 1330 Stl?S sul atjrj Pen

24 m9 sui sai

2S mt FG?41| Tett Sui,s mf4 s^Xf pmi

26. H43: MI mi

21- nu ^GS'iS Bml$ stri POT

(cofifca.l
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t-ive stapivSS'

.a> £*
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Table 11, Dot3ila of the. donors, realpient'# sesiective. damoir markers, and
tran£jc.lplent,9

Sl.iTo, .Bonom aecsi^ient Saieative .Reatstance of
donar the fcransciuleat
markerf s)

WMllllJ »W nW *•.*• W. W W'lWNlJIM i'" • • nWl^»M W MWl IIW W»iWI • IUMI Wl !•• — *!• ITWI nW.KMi M.lTHW.CW WiHI

£• sferainQ £• ODicleraidls. 131S

1 MS'T Pla3ioM^f:r&^., JJiX

b) Goagulase-iiQgative
Btapliyioqocqi

2 •-• i?22^ =2Ct; Sn nil

3 mm' ® T'et

4- r'!67 Tfifc? SSa

5 M68 "• Em mi

'6. fr?© " m Bii

T M89 m Mi
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m mpoxteQ isg ^ gi.- (1919^ no ^scsrjroXati©?! \m

(S'iifcateea Gcsaguiase .prockiatloii and nianMtioi •£o.rra0:it;a«i

tion,' %t. Qbsesired tliat raie di tM •qQag'aiase-^nd«jat<'^>v©

.Qt-rains a|.3o maiinife<»l il.ko tM .aiir@ue«, hll

feho isolates wro eatciasG i^osltive md tliia %'?ps. In ocrapletio

agreon^nt with tho ©foso'^atlons o€ efe (1931).

oaiy 16,q2 thQ- ^sguia^-povoitivo otrainD GOuicl

produce liairKSlyais blocKfl a@ils*. resnlt

sufjgoatG^ ttiat the afeseacro of ha^l.y3ls qS' s1i0G|> tl3e coim^t.

be cQjiisMejreel as gii iacli^ation oS iacl-i o£. patlidgosilci'fcy..

Sifnilarly 23*70^5 o£ t.hQ eoacplase^-.negsfeivo stapli^ribc^cl t;aa

•iioxm^ to prcsduc© hsfsdlj^sis ^Qn%& tB aonsMared ,ao qo.

o£ tlie ^'oie of cQ:©<pila^<>»np9atl^cs stapliylos-oaei

in. pE'0!ai;sciEg .raas^tls in qiilmls* siiidXar oiboorvations

waro. made ifetlgeia ai.., Ci-584i%.

in -tlsQ x^rotl^ 32»%9% of <3og.<3iil,aes**:tx:?.i;3i.tive. a:i<I

aoac^l.^de-B^atiti'e ptrainis wero; oMfiined, which

<3^pi<2tQly agreed: with the r^jsult a- of iCapir ot <1L979)..

Tim tjimst taken for' a ps)gitii^© ctoa^slase: s-oaotiQii varied

£sro?n me. hour 'to oveiriiicjiit' whloh Mfhti.. 'be el^i©' to t^h©' di££e~

mtiGBB botwQea fcJia ^tm.iirsi i,n tbcsir capacity t.o producso fehG

•enmyfrn stapl^yi^oeaguiasQ., • •

Majqrit;^ o£- thts lsolsiie.si. (90.*3S?d) was isonoifcivo to

•tlia iyy.C: aafcion •©£ All <joa9ni|^s0.e-pooitivo
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fouiici to b© lo^i v^en Qompasod fco tlie repqrtS' of ather

investigators*. Bonla arjd Biobal (XSSt) reported that 73%

o£ the stapli^lococGal, ats-alns isolated f.rora bovine miik

saiapies could be typod witii thO' Internsfcioiial basic sat.

Seaguptlia ^ (19B2y repDrtcd tl^at 64*5?a 'Q£ tlw coac^-

las€j~positiVQ staphyiococjci x-ms- typabXe %?itii tlie.se- SGt o£

ph-ages. In the, pmsent stucly tliG perooritago o2 .strains

tiiat c.^^licl 'be t^ped t^ao only 41^17?'. Tlio results also

oignifiod tlia roie-.o,:6 hiiKicirj atraias ox ataplwiococci isi

protSucing mstitis io animals,.; A fSiiuilar type o£ obsorva-»

tion was- repcsjfted l2y Rateian end- Bassi (1983a) t-AK> Gon-montod

on th© role of himisari earsriors' in tte sp,rGad of ttiis dioQaae

in bo^j-inc# T.hG pr<5<3oniiriancG c5£ gffonp III pliages noticGd

in tliQ. pre.£X2nt investigatioa v:^q sisTiilar to that reported

E^raan and Da>d, (1903b) j 'i^'hereaB leOkon and 'iiorvoY (1952)

oncl Frost (1975') reporters a p^redcsKiirianGe of group IV phagos.-

Among tlie tvpable .otraiaa all, except strain, Ho,M5Q ^j(3:iro

resi'ffitant to one or ^joro antlfoiotica, wMIq anvDng tb© no.a«

typatoie Gt^aios all dfieept ctraina r!l9 and K79 v^ejro sresis"- •

tsit to one or iTora antibloties, Ono^ out o£ tiie eevan typobio

strains and two out o£ tlio ten nQa«.typai:3le strairis o£ S.aymtio

•were sensitive to all antiMotiea tooted. Ko corrolation

visfas o.bsG^ved between: thd paxxciQ patterns and antiMograni o£

tlia typable str-aiiisi l-63:n.c^e sio coaciusion e.ould' Ise made

based on tMs data regardi.n<j tho phago pattern and ai?tiMotiq

,raGistance!*
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00 tlie 52 0tiS|5!W"^oeQOsal iociiatqo. lO^ (i9.?3fS)

mmitMB tQ X4 asitiMcsfcto tmt^t lO mrc

mstutrnt fcO' Bingl^ and 32 C6l,S#?0 w©ro ;^oio-»

fcaBt. to 0t raom :aB%iMoticg>* afid im\mXQm els'?"!)

t©pf3irt.^a mlV' 3>5 q£ tnql-ff - 132- Ot^^sio trmi 'hovinc

ms9t,iti.s p©ssQ0set3 .diru<3 rosiafea?2de«- h liigbof par-

Ciasfcag^i o£ ffiu3,.fc%ic3 elrug i?€fiis%an«5e jstaoapt: ©feu(%-

^infes m% t.ii<a iiiflt@cri5?j|ssfe@ usso q£ va?'lou& QiimyothBm"^

peutis ageats-^, #."ug ir!OsisfiQr.cG iti staphviocosci

<ssiis£3ing ms8ti4tii,e' speqiai atfeGntioia md t^ls nocoasi-

^.Gsssing the' •'SGOrSiifeivife^ prior to a^2rnifiioip?atii02i oS

h»: .max dMMnBioti iBafctiod

W-mrn tliQ- r€}sul.fe0 Ifc •m:s. tlmt all .g^aurotia,

sonsiMvo tP: bsMtrscin ,a,fiid fcMo ,c3ix»q

qauXa Uq a££eoti"^«S2.f in t'm tmBtmsnt df l3<5i/ine mao-.

tSMis •Gsua&l 'tsMs 'dtganl'afn,. '©iQ- i:!oaq©^i 'fe^' c^mploto

sen^it4^^i..W 'ijo t|jio .an^Motic nAglife to <2U!3 tjo tl-^Q faet.

tbafe tMs dtrug is g#2.«3om laoed in. treatitng ojil.mal

•$n thXe s^ci# aeaisfcaaco to tiho SGTiraonly mitlM:Qti<2B

&ml% SB ^cteptmii^Qin:^ totxaqpj^ii^ot aa<2 mipha^"

faQthos£a,20io wm .Spimd to. Mgh. iPli© pasre^isags. o£ straina

r-esis-feaafc to thesQ aafeiMotics highes thet .sQi,:>o:rtoc1

linvostiga&^ra lifee vati c©tl Ci971)^ aisid
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there are reports that. In "Qeneral, phagos o£ s.Gpidarmidia

(5o not adsorb to £• aurous end virtuaiiy aXl cnilturG£3 of

ataphyloGoeci contain high leysis o£ nueieasGs -which couM

be expeqt^^ to pre^i^Grit traasSomation tander natural condi

tions (liac2€Jj* 1975) f tests cojiduotQci to exclude tte

possibility traBsduction and tranoforraation.. From tM.

results it could l3<3 doncluclGtl that the modQ o£ transfer o£

•{Streptornycin resistance was. -tii^ough coiijugation,,. Hafhet;

and PunnoosQ (1986) ra-ade siniiiar conalusioas in tbo conjugal

transfer o£ streptomycin resistance piasrnidSi from coagulaoe-

rsGgative of stapliyloccsaGi to £* .aureuQ Ril 450RP in

inixcKa cuit^aros»

The ©32aat K^cliianism o£ conjugation, in bactoria ig.

still a controversy,. The preaisd manoer wMab tlio doiior

and recipient dolis conjugate is not Isiovm,; tnough Brinton

(1971) lia£5. proposssa' DNA transSor bett-m-^n corijugatlng cello

through extended F pAli v;hicli connGcteel <3onor coIIq t-iitli

reqipiont collsf-Iot^over* Achtman et al« H^?©) was of tho

opinion that eictGacled P pill playea no rol© at ail M DUh

transfer but wore osily neGded for the cell-csll interactions.

Accorciing to X'Jillots. and willd-ns (1984) the tranefor

meelianiGm- of- conjugativo- plasmlda in graiTi^positivs bacteria

%?er© lil-^ely to be biochemically as t'joll as ^enotically dis-

tiact from those i,n gram-negatiVQ specios siace these plasralcls
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the 3, aiageus ©r fehs eQi?.gaia3e«iiecfntivo stapliyiococcl to

the- reqipiQEit in tUe stu%. '?hQ iroasc^s- for -the

•o£ all thG .strains to transfer drug rosistanso. to the

reqipient; requires Etirtlier Irs^eatigatldEis.



SUMMARY



Ik study imdestaken to. GSi^praetorlKe tho .iStiaphyio-

ao&ni isolated £iram qaooa oS tjovlne nsasfeitls to gfadj

tUG a piasn-utd tra.nsfcjs' tlirongb osajugafcl©?!, to Miilc

Srora 360 easoa oi botfine maati.t,i!S xmro screencid

£or the psesoncd' o£ bacterial orgaijisma and, 195 jsirganioji^a

&7©re ieolafeGcl* Fr©m tiiGse 52 ofcrains o£ staph^-locGcci -t^Grc

iamtlfiea baseel bJi CSrota 'Staining* anaesrobilc SGSSaGntiatlon

g£ glucooQi aGroMc. and anaei^obia utiiicatlon o£ rnannitoit

cataiasQ tost-,;- liaenKslysin prociuctlon using slieop bloocl,»

eioagulasa feest usiEg rabbit plasmfii and lyoostaphln ooiisiti-

¥ity» The strains torero gsroxsp^ into Sta-phvlQcoccua atirous

anc2 co.agulasc>.iii(5geMvG :Ej^apli3rJ,occx2Qi». Pliage--typing was

douG ucir^g the inte^mational .laaoiO' set OS 23- j^iagGs,

antibiogrom of ail the strains was studiod, by aaar

^££usion. aad ax^asr dilution methofas.# Kas'ctiric- re^iGt^eO'

o£ the strains' was d©ae using a paptori© agar base- coatalnlpg

rasxreuric clUoE-ide at- a concorifcratlon oS 1 in 27#SQ0# Drug

'rGaldtsmcB tranafeir £foia SGl^efced s*. mmns. md -eoagtilGQS-'-'

negative atraino done In separata- q3£pQrln"Bnts us.ing

aureus 4S£)nPp, phage«f2f<20j,. placndd-freG.® RM^/vub^ onA

§;-« -Qpidemiais 1310-,. piaa^J.d-£ree» ots^ as recipients*

Fjeom study tha £ollcsfing olj^rvatioaiss were made.
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1, From tl-ie 360 aaraplea feogtea* 195 C54,17?4) is'ere eulfeurall?/

positivo £or variQUQ' baafcerial organisins^ Sroin which

52 strains of pfcjiphylcxscxsai were iSDlatqcii,

2*. Ail tte, Stapliyloeodeai strains were able to fermont

gluco.sejS' 39 sferairis wers' abl© to iprsaariitol whil^i

13 wGre imablQ to do so, Btaniiitol was ufcJLlisoct asrobl--

cally 40 Gtralno whllQ' 12 strains railed to utilir.e

raafinitol sor.obiealli''*;' Ml the str^ns waro i^sitivG for

catalase te^t»

•3, I^GntyonQ <40,:3B?;5) out of tliQ 52 s%ci^T/lo*-3oc(Sl proauced

ha©mol7sis- on S% sheep blooa agar* 0£ the s*. aureus

Qtrqlns 23.5295 lariable to x5roduq6 henvDlyaio* Ijaomo"

lysis WQO pradUQec3 isy of fehO' GoaQiiias.G^riQgativG

4..' Out o£ the- .52' Gtraino o£ staphylocecoi 17 <3-2»69?i) '.-rare

Qoagula^.q^positlve uhile 3S te7»-.31?^) x-zerQ coasulBoe-

negati\ra#

S» Lysostaphin, GOUld piroduce lysis o£ 47 (90.-.3&JS) o-trains#

6.*- Only 7 {41 *11%) o£ tho 17 coagalasQ-poaitive staphylococci

could be t'yped- with the International basic set of 23

phages*.

7^ Using agar dlSiu'sion nxathoa,. all the s. aureus strains.

VferQ Sotmd sensit^lve to- bacitrscirj while tlia, porcantago

o£ strains resistant to streptomyaih, sulphs^aethoxasole.
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strains as donQg-s* v/heroas,. no clilorafTiphenieol,,: anpiai-

Ilia OS orfthromjain resiatancos were fousid' tranaferred

from tliG donors to thQ rQeiplQiit.

All the four .st?rQptomyc.tn resistant eoagulaso*

aGgatiyo doaojs strainc? stu<2i.ecl vjer® al>lG- to •transfer tlio

rosistanco to tlio rcjcipient., l3Ut tte straioc? fiail.od t6

transfer or^hrosTp/Gin# ttstraayclino and isonlciiiln

rQsista)rM3ea*

11-. No resistancG markers could be traunsfarraa from either

s,. atiretis otrains csr' from, tba Goa^ulas^^ndgativG strains

vfmn B* OT^idemicUs 1313 was uised as the r^lpiont.

XS» None of the recix^iento could pick up the. R piasndd

©it^ier tiirough tr^Qduqtion or tiiresugii transfosni^stioii

whQo tlio illitrtite£3 dig tlm donors mm mismd with tb-.-?

rGGipiQrits>

FroM ti^ studios it wa£3 .Qoiieluded thats

X. Th0 onaQ^ohlo Sefl^ntatioa q£ glneose was foiBid to bo^ a

method for distingisisliing stapi^loc.ocei froa microcoscsU

• 2* Maxiiiitol £ermG£ttation qonld not be eorrGlat^t with

Qoagmiase-^l^rddiictiQn.

3.- eoagulaoe-^nQgativG stapi^loaooQi, aloo could produce

haGrmsiysis of siiQep resi blo^. colls j, oxid tMs orgo^ii^ra

also was capablQ o£ %>r<^\Xci.ng mastitis olncs niajorife'^

of the isolates vyero aoagulacG-negativOi
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4,. TJiough l,yso.sfeapMrj could Xyso. iipot of tbd ofcapbyldcocieal

atirains^ It could not. bo usesl to diSfGrentiafeo bGt.'afcjGn

GOaguiasG-poslfcii/e arid doagulasa-negatiVG strains*.

S. Group XXI phBcjeB were ps^clomlnont (piong the eoagalaSG-

positiv©' stapbylQCoaat type<3 QUd tbie reeiiilt l.o<3.icat.Go

tha possibiiifcy human strains o£ stap^iyloeoeci ia

psrdduqltig maGtiti.s in animai% '

Rifampicln# bacitracinp ncjoniycin* eiethlclliisii^ gentouleius

cloxacilliiii: rdtro.£uranfcoin and chloiroraphoniaoX oitg il'ie

dsmgs .q£ chplcQ in the fcroatmeat of b-^viiio

causedsfeaphyloacc,dl*

7, Mercurle reaistanGS was not praValGfut Giivong tlia afeapliy-

l^ocGi isaiatod cliirinQ tii^. Btti<3y»

S» TlierQ was transficsr af eismcj L-eaiotarffiO strslsis c)£

staplorloGcsaaif but conjufatim wqg eonfimed only boto^SGn

§.• aureus Rl-? 450HF and Goagul,a£3G~nQgatlvd Dtaphylococcl.



REFERENCES



X

KEPBRS-ICSS

Aclifctiian, H.* , Korol2,.i,> G« and Sclix-mehow#. S. C1978) . Cioli-^cQll

IntoraGtions in donjiigating EseheriQhia coM« role o£
F piii and fate of raating aggs^egcitea. J. Bacterioi^»

i||(3)t 1053*1061.

Asheshov^ E.H, (1966). Loss o£ antibidtiG sresistanc© in

Stat^lwlpeoccus auraiis reanltitig fronj growth afe liigli

t^peratujre. Gen. MlerobiQi<. ^Z» 403'«410,
ti

Bair<3-^par3ier, A*C. (1966),. . Mofehods for alassifyincj staphy-

locoaei ani3 miarococci* Cited in Sdentificafeion nvst^lieas

gor microbiolocjists« Teclinic:^ series I* Pj^rt. A

(Gibbs, B*M. and sidimaarj. eds^). Aaa^fendc PrGss.#

Londoa, px3i 59«64 .

Barry, A*L. (2,976The RnfcibiQtia a^isceptibilitv -bests

prinai-olGs ami .pgaQtiees.* i^oa FolDiger, PMladelpMap

pp. X7-189>.

Saotos, » Bonsldo* arKl Ponido, S*G.-,C,: (19S0). •

Const.it.ufeiv© ©Eytlircsnyaiii reai stance plasmicl in stapliy-

XococGUS. J. Gon. MicroMol ^» 121(1) i 513'»S16.,

BGnhGfct» R.M. (1978). In FDJ\ bacteriological anali^ical

raanueJL, Asjsociafcion of oS£icial Analytiqal Chemists

• ^'lasliington D,C* Citocl 1:%- SoiinQnv7irtIi,, A,.G. (1930) in

Ggadt^ohl *s Clinical Ijabogatoj^y Mot-hods and Biaanoalo:

Csonnsnwlrtlij A.«C, arsd Jarett# 'Li eds*)i. The C»V, Hosbv

Go»j, iioncloa, px>* 1629-1663.

Bennsttj,. P.M.,: Grirsstedi *7..# Choi,, e,L.> and Riel'imondj, M.K,

<197a)i. Characterisation o£ Tn 501* B tranjsposon doter-

raining resistai-Kse to raarcurie ions* r^ioX. <|en. Genot.«

159: 101-106.



lisiLJO^ffD•0S"9-'i&f'9'sSi^^'iEo^m®^b^'
-dx^cfec^Smet3KiCf.pl|cTQ^m^cIofSQ^DiaB'*'13261)'•U.'S

•'3a:**5!3ti':^^-*o^c®Ti|tes

•'oofjtjpi;iffaP®si^fttTta^^12:.•1S3oiof!l^j'^l
s7^IS0l*a*-l:i"^stioqcttS!p53t?*£|*H*tiei?m|orEQ

••SS-^^<24*%slo^mti-*©X2©^gBPiAirf3ttlS|05ni|;^

*i*u•*'I^«K3<STlTTt|fi

'G?q«0OiVQGy,)Hf;Spe5|g^'
'ptrc?

«t^,TotiaDsoQpQt0^m©sta*<©&6t)*11^'sSiK'iotei•^•mom

•091-iOl*"tS^pIo^:'*S^•asuB^S'̂DQ^Snw-Jta
tGtJ2oiio^c|-JOtP.^^doS5mrti©!^oai|pm->^cM©©tccTGeodmmpm

otiia^sjs-£5i:^.ot^oSIP'

e>t:i^^Ttfclisap|o-sof^saclosd'ot|^*^-P

*09V^f9V'<30**|satmi'©soisf^lt^s^:4UQditoDSUpitm
put?cmQ-ttTju©Hit

a^W^mui'sm)*wii-^ti^r^ye'^u^o^b-••^e^ni-j*''''B*u^mom.

•i^SCEW*896T'^ff^*'Wi)
*GTE:'"6,0£sSBi*I^Itddod

oHfACCj;$0.)H,^'teqotaP^e•m*«?aos.

TS;

*^8£.~T,<^4«lf**1^''tOTi*wm"TTO-^fOEiODot^Jdc^s
aofeird^t^oSmp*•(1:961)*0*B*BsecTftTM.•m

*Tlle^ulOufclitii30UQ-^^^nx

-oAop®?ISS^^f^SWIE'fo-asts0oiiO'ttj.
i^eiosi•(T86-t^•S'apt^'H*e-|,^etis

m



*idfQQmpm^•s^a

UT'fe&tit^cJi-s©^Btiatp9is^TO^©^Ptt^sjtsi;'•*i©ig,6T),*M

HtM
**Wi"*WfB.WMm-rnm.^h©'WW^•

li\i5nW•

c^fttfs^ssotDittittfsfpeapi^m

.•.ptig*mm^

^%W.s&^Wa®B|>^^c|is®0'go.

tbvs^g"''*'tH4t)*i%*-s-"*mm^

'*(1^61)*i>*k^rnmoiÛ«P
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ADST-RAGT

The <^ergonce oS drug reaiatajit sfcaphyloaoeai causing

•mastitis deserves osrious inVQstigatiori* Thq work ma

intended to Gliaract<srisG stapbyloccxsei, isolated feorn ossgs

of bovine nigstitia and to st.uc% tlieir R plasn'dd transfer

in vitro» • Tlio charaetQrination dmo using gluoose and

r?iannitoI feirnrntal-J-ona. .catalasQ proaaqtionj, coagulasaii»

l>roauGtioa»'. iysgstapMn senalt-ivity and bactssriopliage

t^fping*- "Ti-ie aatiblograsi o£ the iisolatos was don©- bjf agar

diffusion method using 14 Ghemotherapeutic agonts (aKV3:i:^<-

cillin#- ampieiliin, bacitracin* clilorarBphenicol, cloxacillin»

Q^fcbrcsnycin# geiitaKdeiri*' metliiciillin,, 'neorr^ein,, i^trofuraft-

toiris penicillin.# strepton^airi.a' aulplianiQtho3ca£:ole,and

tetraeyclinG.) anQ by agar dilution nKSthQd using aigbt antl-

toiotics (cjmpieillin# ehlorainphQnieol* ri€ampiain-» etrepto-

rayqiri:ir tetracycliiiG.jj gontamiaiiii e^ythrosiis'Gin and peMciliin),

The in vitgo transfer o£ H" pla^mida was- tried using SGlocted

£• aiireus and qoagulaGe-xiegativ© gtaphylpcoccal isplatGO as'

donors tirid S,. .aurous RW 4SQRF and S,- epidegnidio 131S as

recipients.

Prosn 360. niilk aarapies collQeted from cages of bovine

mastitis 17 strains of s# aurams and 3S Qtr.ainsj of eoagulase-

negative- stapliylococc?i were isolated,# Lysostapbin senai-

tivity tost was positive for 90,ZB% of the isolat^ss, but



tliis could notj bG uoGd to difgarGofeiGte betwsors coagulaso^

positivQ ancl nGgafe:l\ra stapl'^loGOGol# TliG resullio of phaQG^*

t3fl3irsg rQVoaled a predomiaanco of group lill plmoos over fetJO

other groups a?id possible roid of human sfcrsiin© o£

BtiaphyloeoGGl In producing nmstltis. In anirirsalst Wono of

tlio streins vjefo reaistant to niGrcuiriq ahioride. Prom tho

antibiogrsm rifampicin^ baeitracin,, nQora^cia# moiiliicillin,

(goi-ifcasuiciri, clos^aeiliin# •nitroSurontQi.n and cliioraraplieiTdGol

moTQ- fiQurad to be the drugs o£ eliolee ia tlio troateont of

foovlriG n^asfcitiB oaused ^ otaphyXococcji*.

mien ,£♦■ aurQuG RM 450RS' xma usecl as- recipierit oi

•fcbe ton- sGlGcted auroug ioolatesj could ferans£©r either

one or moro drug realstariee marJ-ieL'a atid tlie mode of trans

fer was csiispGctG^ to l3G' 'o':f aoiiJu9ation« All £o\^ sclGcbotl

stroptCKTiyairi. rQGlatant coagulaae^negatiyG staphy^-ococcal

donors, 'rforgj £aun4 to- traBSfo-r th© H plasmid to tlio

roclnionts, Si. atareus 450HPs T>?Mch vms eGtablidhod to be

througli Goiijugatioo.

The drug res^lstant S* aureus. as tfe.ll o© coagiilass^'-

negat.ivo sfeaphylocoGcai strains failed to trmsfGr thoir

riasistaiieaq to s> Gnldormidio 131S
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