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ABSTRACT

Bovine mastitis is the disease which leads to the greatest 
ecnmic lsses in te air instr mst cases are assciate 
it cnventinal patens an neverteless a small nmer 
crrespns t inreent micrranisms tat can lea t 
pecliar clinical maniestatins ic veterinarians ma nt 
e acainte it s implementatin  empirical treatments 
is cnstraine mmer mastitis elns t tis rp an its 
etil is crrelate  te cinectin  Peptoniphilus indolicus
an Trueperella pyogenes. This is the ¿rst report of bovine 
smmer mastitis in eneelan ers in te peri enin 
st  tr anar  a srpls n rainall as 
recre in aracal te nrtestern area rm te ntr 
and two consecutive outbreaks of mastitis in a bovine farm were 
ianse ere T. pyogenes as te casative aent islate 
tr acterilical sties in aeric cnitins is 
cment relates te clinical maniestatins an epiemilical 
risk factors, which were detected on the retrospective analysis 
in tese epises aratr analses ere evelpe in 
te laratri e icrila eterinaria e la niversia 
acinal Eperimental rancisc e irana alcón tate 
macrscpic an micrscpic caracteristics  islate strains 
and its antimicrobial susceptibility pro¿le are described, according 
to disk diffusion method and previously reported antibiotic assays. 
e recre ata ere il similar t te previs reprts in 
te literatre s tis inrmatin cl e cnsiere as il 
sestive eatres ic can ie veterinarians in rral areas 
especiall n te preliminar iansis an terapetic cncts 
which must be con¿rmed with laboratory assays.

e ors:Trueperella pyogenes smmer mastitis Peptoniphilus 
indolicus mastitis  pprtnistic   patens

RESUMEN

 a mastitis vina es la enermea e cnlleva a las mares 
prias ecnómicas en la instria lecera mcs cass 
estn ascias a patóens cnvencinales sin emar n 
pequeño número se corresponde a microorganismos infrecuentes 
e peen enerar maniestacines clnicas pecliares cn las 
cales is ls ics eterinaris n estn amiliarias 
de tal manera que la habilidad para el diseño de tratamientos 
emprics pra estar cmprmetia a mastitis e veran 
pertenece a este rp  s etila est crrelacinaa pr la 
cinección e Peptoniphilus indolicus  Trueperella pyogenes 
Este es el primer reporte de mastitis de verano en rebaños 
venezolanos, durante el lapso entre ¿nales de agosto 2011 hasta 
ener  se reistró n spervit en la tempraa e llvia 
en Yaracal (área noroeste del país) y se con¿rmaron dos brotes 
cnsectivs e mastitis en na rana e prcción vina 
en ne T. pyogenes e el aente casal aisla meiante 
estis acterilóics en cnicines aeróicas Este 
cment escrie las maniestacines clnicas  ls actres 
de riesgo epidemiológico que fueron identi¿cados en el análisis 
retrspectiv e ests episis s estis micrilóics 
ern realias en el laratri e icrila eterinaria 
e la niversia acinal Eperimental rancisc e irana 
se etallan las caractersticas macrscópicas  micrscópicas e 
los aislamientos y su per¿l de susceptibilidad a antimicrobianos, 
e acer a ls mts e isión en isc  reprtes previs 
e ensas cn antiiótics s ats clectas ern 
altamente similares cn la literatra previa pr l e esta 
inrmación pra cnsierarse cm caractersticas altamente 
sestivas la cal pra rientar a ls ics eterinaris 
en reas rrales  iarles en el ianóstic preliminar  las 
conductas terapéuticas, las cuales deben con¿rmarse con 
ensas e laratri

alabras clave: Trueperella pyogenes mastitis e veran 
Peptoniphilus indolicus mastitis pr patóens 
prtnistas

Recii:    cepta: 
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INTRODUCTION

astitis is te isease tat leas t te mst imprtant ecnmic 
lsses in te air instr    Etil is cnitine  
eterminants an preispsin actrs   crrespnin t 
te last nes sitatins ic avr te inectis aents actin 
as climatic elements, stabling conditions, pre and postmilking 
mammary gland hygiene, mechanized milking apparatus state, 
ntritinal actrs an immncmpetence esies psilical 
variables linked to the animals like number of parity, lactation 
peri an ters       

mmer mastitis ns its name  appearance  clinical 
epises in vine Bos taurus an Bos indicus ers rin l
cter peris in rt emispere ntries everteless 
its incience is als increase rin psilical circmstances 
  an in ter ear seasns   It is an acte 
patl an sme atrs escrie it it etil assciate 
t Peptoniphilus indolicus an Trueperella Arcanobacterium 
pyogenes    mst  te escrie cases in cs are 
relate t te last ne       peraps e 
t te tecnical cnstraints t te P. indolicus islatin  its 
cnitin as an strict anaeric erm  

T. pyogenes as a ie erapic istritin an principall 
inait mcs memranes  mestic animals    
ecept mans m case an ccpatinal isease  
an is ver inreent   tis is an aent tat can remain 
in mites  and Àies, which act as mechanical vectors   
  rever te cite envirnmental cnitins ntal 
impair the sanitary settings on milking settlements   ic 
could lead to immunosuppressive states in animals, making them 
mre vlnerale t pprtnistic inectins      as T. 
pyogenes  

T. pyogenes is a acterim it a lare antit  virlence 
actrs  te mst representative is a emltic etin it 
ctltic actins aainst netrpils an macrpaes   
Additionally, it presents neuraminidases, ¿mbria and matrix-
inin etracelllar prteins tat acilitate st tisse aesin 
it produces proteases and forms bio¿lms   an tese 
elements ave een escrie in mst  te strains islate n 
clinical mastitis 

entpic assas sall are ne t te caracteriatin 
 tis acterim      , whereas de¿nitive 
identi¿cation tests are done on reference labs. Microscopically 
it is recnie as a ipterirm an plemrpic cccacilli 
ram psitive an asprenic  e micrial rin is 
sspecte  incnspics emltic nes at  rs  
 incatin at  n vine l aar tereater at   
an it an eastive macrscpic eaminatin it is pssile 
t see ite pin pint clnies it  mm iameter srrne 
 a mre prminent ttal (β) emlsis    it is partiall 
acialcl resistant an as a ermentative metalism  
unlike clinical samples, cultures do not have a characteristic 

odor; CAMP test is helpful to con¿rm the identi¿cation  an 
ierentiatin rm Arcanobacterium haemolyticum ic iniit 
Staphylococcus aureus β haemolysin 

ntimicrial treatment r tis isease is sall nsccessl 
alt ssceptiilit in vitro is seen. is appens e t 
the massive purulent discharge and inÀammatory reaction, 
ic sme aate meicaments eectivit   s 
mst  te aecte cs are earl slatere r smitte t 
cemical alatin  mammar arter     even in 
ter mestic species   eaceratin te scenari r 
livestock producers, whom before taking drastic decisions try 
t save animals it antiitics an alternative treatments is 
penmenn as een escrie in ter clinical rms  T. 
pyogenes inectin inclin ter animal species 

astitis  T. pyogenes is inreent  an its appearance 
is linked to meager hygiene conditions after milking because 
microorganisms, like other mammary pathogens, are vulnerable 
t iie sltins rin nipple sealin   atin merica 
outbreaks have been described in Brazil   in ter 
mestic animal species    an it alternative clinical 
rms n vines 

In tis pprtnit islatin  T. pyogenes is emnstrate as 
an agent associated to an outbreak of clinical mastitis in a bovine 
arm at acie anare nt alcón tate eneela 
aectin sme arra ree animals B. taurus rin rain 
seasn enin  it recrrence in ter cs lts rm te 
same prpert einnin in  is cment cnstittes te 
¿rst report of cases in Venezuela.

MATERIALS AND METODS

St area

Cacique Manaure County has approximately 225 km area 
 even t it is ne  smallest in alcón tate it as 
at least  arms s it as a i ensit  vine prctin 
nits  istricall ier precipitatins in te rein are rm 
eptemer ntil erar mean  mm an maimm  
mm accrin t te clsest plvimetric statin recrs r 
it  ile mean vales  lest temperatre recre at te 
clsest climatlical statin c e la sta are reistere 
in tis peri as ell  an relative miit slitl 
escens in cmparisn it smmertime   ten 
cinciin it te rain seasn rm st  t anar 
 precipitatins reace levels ave istrical averae at 
te t clsest plvimetric statins in r an alencia ities 
almst reacin te reistere tp   even in r it 
as cnte a plvimetric srpls   it  mmver 
te mean 
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Clinical escriptions an samplings

e prctin nit is lcate at aracal te capital rm 
acie anare nt ic as plent  arms eicate 
to bovine livestock, being one of the most important for Falcón 
tate  e arm cse in tis pprtnit is cmmitte t 
te reein  several animal species inclin le prpsal 
vines ree nre an tent arra ree cs B. taurus 
in lactation were submitted to double mechanical milking per diem 
it semiintensive manaement anitar actins ere limite 
to maintenance and cleaning with chlorinated solution of milking 
apparats nimals cmmitte t air prctin cmpse 
a eterenes rp it varis ae strata an ierent 
lactation times, detecting in the post-partum lot the ¿rst clinical 
mastitis cases cse in tis reprt tree animals eptemer 
2011), while the second outbreak circa January 2012 involved 
t cs als at te peripartm stae alt tere ere 
previs epises  clinical mastitis amn te vine ers 
n ne crrespne t te clinical maniestatins etecte 
in tis pprtnit

ecte vines n te arm ere easil recnie  
macroscopic alterations in the milk (fetid odor and serous-watery 
aspect itt clts ps r l traces it prminent 
alteratins n mammar lans rin palpatin spntanesl 
draining purulent abscess and crepitancy). Only ¿ve animals 
ere anale tr micrilical iansis ecase ere 
te nie it clinical maniestatins

Aseptic samples were taken from affected cows, cleaning 
p mammar lan it clear ater an rie it ispsale 
napkins. Initial three spirts by manual milking were discarded, 
and samples of milk were taken on plastic and sterile collectors, 
ic ere maintaine n rerieratin ntil micrilical 
analses . In the second mastitis outbreak, besides milk 
specimens, a purulent sample from mammary gland was taken 
in an aseptic a tr aspiratin it a srine rm a c 
r micrilical sties as ell isinectin srace it iine 
sltin transprtatin an preservatin cnitins ere similar 
t te arementine

Laborator assas

nce at te laratri e icrila eterinaria rm 
niversia acinal Eperimental rancisc e irana 
in rer t avi mre tan   ater samplin specimens 
ere inclate n primar islatin cltre meia n plates 
(MacConkey, salad mannitol, Saboraud and 5% bovine 
de¿brinated blood agar) (HiMedia Laboratories, Mumbay, India), 
an incate at  in aeric atmspere ecept l 
plates ic ere smitte t micraerpilic cnitins  

 ltres ere ail inspecte ntil    incatin 
looking for microbial biomass or any other macroscopic evidence. 
icrscpic caracteriatin as ne it smears an ram 
stainin rm cltre samples esies ter pentpic 
assessments (TABLE I). These procedures have been widely 
applie t ienti tis acterim      

TABLE I
PHENOTYPICAL CHARACTERS OF BACTERIAL ISOLATES, IN COMPARISON TO T. Pyogenes LITERATURE DESCRITIONS

Caracter Docmental sorce
T. pyogenes

Reslts or positivit percentage ()
Evalate strains

ram psitive ccacilli smetimes 
plemrpic   

elatine eraatin   
icraerpilic an   cltivatin 
eman   

araetrse aar rin   
erial micelia evelpment   
aracteristic r n cltres   



Staphylococci β hemolysin 
ccltivatin



emltic reactin 
ste emltic reactin ste

Rhodococcus equi ccltivatin emltic reactin 
ste emltic reactin ste

tilit   
in pint clnies srrne  emlsis   
atalase   
iase   

actse ermentatin   
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To antimicrobial susceptibility tests, disk diffusion technique 
as applie accrin t linical an aratr tanars 
Institte I prtcls   ic ave een previsl 
se t anale T. pyogenes islates   ere is n 
T. pyogenes speci¿c protocol available so, Streptococcus 
pneumoniae reference methods were taken as models    

 ecase t micrranisms ave ver similar ntritinal 
emans terere platin as ne n ller intn aar pls 
5% bovine de¿brinated blood, and incubated at 37ºC with 5-10% 
 ntimicrials teste ere selecte accrin t previs 
reprts   and availability (TABLE II).

TABLE II
ANTIMICROBIAL SUSCETIBILIT TESTS O T. Pyogenes ISOLATES

ntimicrial rp ntiitic

Isolating dates and strains identi¿cation, results
eptemer  anar 
Milk 


Milk 


Milk 


Milk 


raine ps

Betalactam
enicillin    a   R R R
mpicillin     
iperacillin   I     

Betalactam + 
etalactamase iniitrs

mpicillinslactam   


  

micillin clavlanic aci   
m

 

epem
etriane   R     
eitin        

arapenems Imipenem   I     
enicls lranpenicl      

etracclins
etracclin   ea I I
ciclin      I I I

inlne CiproÀoxacin 5 µg (CIP)     
acrlie Ertrmicin   E  
incsamie linamicin        

een:  ssceptile I intermeim R resistent aieia ieia aratries ma Inia  BBL Sensi-Disc, Becton-
Dickinson, Sparks, MD.

RESULTS AND DISCUSSION

linical maniestatins etecte n animals rin te t 
outbreaks were similar to the previously described according to 
literatre it sllen an pertermic mammar lans it 
ccasinal spprant ascesses      cinciin 
it previs reprts in seep Ovis orientalis aries  an 
ats Capra aegagrus hircus . Besides, macroscopic 
appearance of mastitic milk on T. pyogenes inectins etecte 
in tis pprtnit as een rmerl cmente alt it is 
not the unique ¿nding reported in association with this bacterium 
, including fetid milk odor    neverteless tis sin 
sl nt e irectl assciate it T. pyogenes instea it 
could be talking in favor of a mixed infection with P. indolicus  
  ic is a tric aci prcer  an enerates a ver 
unpleasant odor, especially when it is linked to sulphure groups. 
is eatre as seen nl n clinical samples an it isappears 
in scltre cnitins as recnie previsl  mae 
ecase in te la prceres ere iven cnitins t te 

eclsive rin t T. pyogenes  ic as principall 
escrie as a ln cain att acis prcer tat are cmmnl 
rless  

acrscpic analsis  cltres at   alle t perceive 
tin emltic nes at   itis pin pint islate clnies 
ere seen it a reater emlsis an itt anter clnial 
mrplical tpes iscarin ter species in te samples 
imilar t previs papers islate clnies in tis pprtnit 
s traitinal macrscpic caracteristics   icrscpic 
visaliatin reveale plemrpic ram psitive ccacilli  
variatins n pentpic caracters ere reistere amn te 
¿ve strains isolated on the two outbreaks (TABLE I).

Identi¿cation of T. pyogenes cl e cnse it A. 
haemolyticum ecase t ave reat pentpical similarit  
but much of the strains of the ¿rst have pyrrolidonylarylamidase, 
amlase an lecine aminpeptiase esies ermentatin  
lactse an trealse  s tese caracters teter it 
te ter nes etecte in tis pprtnit cnate it 
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clinical data, con¿rm the etiologic diagnosis of these outbreaks 
assciate t T. pyogenes sc as ter researcers ave 
ne    . Other key differentiating features are the 
origin of microorganism and the kind of hemolysis, because A. 
haemolyticum is a cmmensal n man micrita an prces 
a reater β haemolysis area   meanile T. pyogenes is 
principall islate n mestic animals    enerates 
a lesser β emlsis area  an  test it S. aureus β 
aemlsin is ierent 

Rearin ter interestin epiemilical aspects te 
¿ndings in this opportunity are coincident with ones from Brazil 
   an rm ter latites  lt T. pyogenes 
mastitis is assciate t smmer time n rtern emispere 
ntries tere are reprts tat relate its appearance it ter 
psilical circmstances rin peri an srt pstpartm 
lapse  an envirnmental cnitins   even n il 
rain an temperatre seasns mae e t intense prlieratin 
of Àies which can act as mechanical vectors   cinciin 
aain it te cnitins reistere in tis pprtnit rainall 
and cows on 4-6 weeks postpartum).

mmer mastitis reenc is assciate t pr sanitar 
conditions on milking areas, by presence of mud and high humidity 
crllaries t persistent rain  an asence   ienic 
postmilking practices, which were collectively seen on this farm, 
s tat animals a clear sins  eaviral alteratins ein 
reractr t circlate n m terrain leain t rectin  
milking episodes to one per day.

rrelatin eteen mastitis  nncnventinal patens 
an rain seasns as een previsl etecte in rral areas 
similar t aracal    ilitin imprtant cnsieratins 
that should be taken about immunocompetence when stressing 
cnitins are persistentl present cnvertin animals mre 
ssceptile t pprtnistic micres     a circmstance 
tat cl e eacerate en erm virlence actrs are 
confronted, even they can exert immunomodulant regulations like 
te reprte t srt cain att acis prce  P. indolicus 
alt tis acteria as nt reistere in tese epises at 
aracal its etilic assciatin cl e inerre cnsierin te 
clinical evience  

is cment is a retrspective analsis  recre 
clinical cases, with detailed report of several ¿ndings linked to 
two consecutive clinical mastitis outbreaks, which have been 
ianse as smmer mastitis  T. pyogenes ccrin te 
analsis  verall eviences te cnnctin  te reviee 
elements could be highlighted as a potential “marker” of the 
disease; nevertheless, systematic studies on epidemiological risks 
factors speci¿c to mastitis by T. pyogenes, must be undertaken 
t crrrate tese ieas especiall at te pssiilit 
P. indolicus cinectin ic cl ramaticall cane te 
cnsieratins t esin empirical antiitic treatments It is 
necessar t mentin te reprt  Rieir et al   i nt 
¿nd statistical association between general T. pyogenes inectins 
an ae ener an seasnalit

Rearin antiitic ssceptiilit test e ierences 
on strain pro¿les were perceived among the two episodes, 
including the diameter on disk diffusion tests (TABLE II). 
e evalatin  antimicrial ssceptiilit n T. pyogenes 
strains islate n vine mastitis is nt reent  in tis 
pprtnit te assas ere ne t ie veterinar psician 
at terapetic pssiilities ettin a eneral sensiilit t 
ierent antimicrials rps

β lactamics    m ave prven in vitro actin aainst 
T. pyogenes      an are traitinall applie n 
clinical veterinar activities it e reprts  resistant islates 
  , as could be seen on second outbreak (TABLE 
II te eceptins are enicillin  an acillin    
neverteless Rieir et al reprte ierent ssceptiilit 
eiter cepem resistance as een serve    nr 
t enicls lrenicl an    as cl e seen in 
this report. About the rest of antimicrobials evaluated (TABLE II), 
partial cncrances ere etecte t previs cments ie 
sensile an intermeim strains ere reistere t tetracclines 
like ¿ndings on Brazil  t in ter latites a i reenc 
 tetracclines resistance as een recre , even linked 
t macrlies resistance E  l inlnes eectivit ere 
seen too (enroÀoxacin)  an intermeim ssceptiilit t  
, being different to TABLE II data.

Eperts recmmen implementin parenteral intravens 
treatment on acute cases like summer mastitis   ecase 
intramammar r lcal aministratin mit nt e te aeate 
route, due to intense pus discharge and inÀammatory reaction: 
nsierin tat in vitro assas can s a ie spectrm  
ssceptiilit t ierent antimicrial amilies   ill e 
apprpriate t evalate antiitics it i iavailailit n 
mammary gland or milk as P, sulfonamides and macrolides like 
E r tlsin  neverteless tere are several reprts  T. 
pyogenes strains resistant t te tem    s te se 
 tese antiitics sl e cnsiere accrin t reslts  
respective antimicrial ssceptiilit tests

n te ter an tere are specialists  preer cemical 
alatin  mammar arters as a mre traitinal alternative in 
cases ere parmaclical treatment ail  everteless in 
mst  te cases prematre cllin is te irremeiale prcere 
  as ccrre n te epises at aracal ere animals 
ere treate it iverse antiitics itetracclin cepem an 
penicillin an tere ere nt satisactr reslts in a similar a 
arca et al  reprte a aile antiiterapic treatment in a pi 
it mltiple ascesses

CONCLUSIONS

This is the ¿rst diagnostic report of summer mastitis on 
eneelan vine ers ein il similar t previs nes 
about clinical manifestations, epidemiological risk factors and 
pentpical caracteristics r ne  te etilic aents T. 
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pyogenes lt acterilical prtcls i nt cnsier 
metlies t etect anaeric acteria clinical sins let t 
sspect te assciatin it P. indolicus iven a il sestive 
scenari ic cl preliminar elps veterinarians in rral 
areas t ave a presmptive iansis  mst crrrate 
teir sspects it laratr tests

Antimicrobial susceptibility pro¿les of isolates show 
sensiilit t nmers antiitics alt te ere nt 
eective in vivo in a similar a it previs clinical reprts 
mae e t te asence  a cmplementar treatment t 
cmat anaeric ermens
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