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Abstract

Rana J. S.,P. P. Gupta, H. S. Banga, D. Kumar: Caprine Mastitis Experiment-
ally Induced With Mycoplasma Ovine/Caprine Serogroup 11 (2-D). Acta vet. Brno,
61, 1992: 231 —240.

Right mammary gland of seven lactating goats was inoculated with 1 ml of Myco-
plasma ovine/caprine serogroup 11 (M. oc), containing 6 X 10¢ colony forming units
per 1 ml through the teat canal. The infected glands were hot, tender, painful and
swollen from the first day post inoculation. The mastitic milk showed characteristic
physical changes and marked increase in somatic cell count. Subsequently, there
was reduction in gland size and agalactia. The experiment was continued for 35 days,
during which one animal was killed at every 5 days interval. Histopathologic exa-
mination indicated that the acute phase of the induced mastitis was characterised by
vacuolation and degeneration of secretory epithelium with a marked neutrophil
and macrophage response. Subsequently, the chronic interstitial mastitis was charac-
terised by lymphocytic infiltration, chronic galactophoritis and extensive fibrosis
leading to reduction in glandular parenchyma which was the cause of agalactia
in the infected glands. This study confirms the pathogenicity of M. oc for the caprine
mammary gland and is the first description of the clinico-pathologic features of
the experimental caprine mastitis induced by this organism.

Goats, Mycoplasma ovine/caprine serogroup 11, mastitis, galactophoritis

Mpycoplasma ovine/caprine serogroup 11 (M. oc) was first isolated from spontaneous cases of
granular vulvovaginitis in sheep in Australia by Cottew et al. (1974) and subsequently from
similar cases in goats in India (Tiwana et al. 1984). This organism has also been isolated from
the mammary glands and milk samples from the natural cases of caprine mastitis (Prasad et al.
. 1984). However, its pathogenicity to the mammary gland and its role in producing mastitis has.
not been studied experimentally. Therefore, the present work was undertaken to assess the patho-
genicity of M. oc to the lactating mammary gland and to study the sequential pathological changes.
produced in the mammary gland.

Materials and Methods

Experimental animals

Seven lactating goats aged 2 to 3 years were kept under observation for 1 week before starting:
the experiment. They were judged to be healthy and free from sub-clinical mastitis after going
through some clinical examinations like testing of their blood and milk samples. The milk samples.
were free from bacteria and mycoplasma.

Infectious agents

Forty-eight hour old culture of M. ovine/caprine serogroup 11 (2-D) at 3rd passage level containing:
6:<10% colony forming units (CFU) ml-! was used for inoculation in the present study.
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Mode of Infection

One ml of this culture was inoculated through the teat canal into the right mammary glands of
.all the 7 goats. Their left glands were similarly inoculated with 1 ml of sterile mycoplasma broth
and they served as control.

Experimental design

All the animals were clinically examined daily for development of abnormal changes in the mam-
mary glands, as well as for evidence of mastitis by California and modified Whiteside mastitis tests.
The milk yield from both the mammary glands of all the goats was measured daily. Somatic cell
.count (SCC) of the milk samples collected before and after inoculation was determined and the
samples were cultured on mycoplasma medium (Banerjee et al. 1979) and blood agar. The
-experiment was continued for 35 days and one goat was Kkilled every 5th day up to 35th day
post-inoculation (PI). Mammary glands and their lymph nodes were examined grossly and
microscopically. For the latter, 5 um thick paraffin sections were stained with haematoxylin
-and eosin (H. E.).

Results

The appetite and body temperature of all the 7 experimentally infected goats
remained normal throughout the experiment. But, they developed varying degree
of mastitis in the right mammary glands from the first day PI. These glands
became hot, tender, painful and larger than the left control glands during the
first 5 days PI. Thereafter, the size of the infected glands started decreasing
and they became very small and more firm as compared to their left counterparts
at the end of the experiment. The average volume of milk secreted from the
right infected glands dropped sharply from 107.28 ml to 17.28 ml on 5th day
PI (Table 1) while remaining 3 goats developed agalactia in their infected glands
from 22nd day PI. The mastitic mammary secretion was yellowish, slightly
flocculent and very thick pus-like up to 4—5 days PI, thereafter it became thin
-and flocculent. In all the goats, the milk proteins settled down as aggregates leav-
ing a whey-like supernatant fluid on keeping the milk undisturbed. On the other
hand, there was no significant change in the colour, consistency and amount of
milk drawn from the uninfected left mammary glands of all the goats. The SCC
of milk from the infected glands increased markedly from the average basal value
of 0.50 x 10 ml-* to a maximum of 49.59 X 105 ml-! on 8th day PI. Thereafter,
this count declined gradually but it remained still much higher than the basal
value (Table 1). However, the SCC in milk from the uninfected glands remained
unaffected.

Mycoplasma were not detected in pre-inoculation milk samples from any
.goat. M. oc was re-isolated from the milk of all the infected glands up to 20th
day PI but it could not be isolated from the milk of left uninfected glands. No
bacteria were isolated from the milk of either infected or control glands. Haema-
tological analysis revealed marked leucocytosis with neutrophilia in initial stages
and lymphocytosis in later stages (Table 2).

At necropsy, the infected right gland and the supramammary lymph node of
the goat killed on 5th day PI were markedly larger than their left counterparts.
However, in the goats killed at subsequent intervals, the infected glands were
reduced in size but their supramammary lymph nodes remained larger than
‘their left counterparts.

Microscopically, mastitis was seen only in the right infected glands. The goat
killed on 5th day PI showed acute, diffuse purulent mastitis characterised by
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marked infiltration of neutrophils in the lumina of acini (Fig. 1) and milk ducts.
There was marked vacuolar degeneration (Fig. 1) and exfoliation -of the secretory
and the ductal epithelium. The necrotic exudate in the lumina of few acini showed
dystrophic calcification and there was begining of formation of laminated calci-
fied corpora amylacea. The acute mastitis subsided with the supervention of
chronic mastitis characterised by fibrosis in the interlobular septa leading to
their thickening (Fig. 2) and infiltration of lymphocytes and macrophages in the
interacinar interstitial tissue on 10th day PI. This resulted in decrease in the
size of acini. On 15th day PI, severe infiltration of lymphocytes besides few
macrophages in the interstitial tissue resulted in complete replacement of most
of the acini (Fig. 3) and marked fibrosis resulted in thickening of interlobular
septa (Fig. 4). There was increased formation of calcified corpora amylacea in the
acini at this stage (Fig. 5). The milk ducts showed chronic galactophoritis. On
20th day PI, the infected gland revealed more chronic mastitis than that seen
at earlier stages. Extensive interlobular and interacinar fibrosis resulted in pseu-
dolobulation and atrophy of secretory lobules. At places, there was cystic dilatation
of a group of acini due to fibrosis around them (Fig. 6). Lymphoid aggregates
were seen adjacent to some lactiferous ducts. In the infected glands of the goats
killed on 25th, 30th and 35th day PI, the microscopic changes were similar but
more chronic than those seen on 20th day PI. Most of the glandular parenchyma
was replaced by fibrous tissue and very small lobules could be seen as islands
in an ocean of fibrous tissue. At 35th day PI, severe galactophoritis characterised
by periductal fibrosis and stratified squamous metaplasia of the ductal epithe-
lium was observed (Fig. 7). The right supramammary lymph nodes of all the

Fig. 1. Five days post-inoculation; acute, diffuse purulent mastitis with marked
neutrophil infiltration in the lumina of acini of the infected gland. Also
note marked vacuolar degeneration in the acinar epithelial cells. H. E. X 300.



Fig. 2. Ten days post-inoculation; chronic mastitis with fibrosis in the interlobular
septa leading to their thickening. H. E. X 75.

Fig. 3. Fifteen days post-inoculation; marked lymphocytic infiltration replacing
most of the acini H. E. X 300.
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Fig. 4. Fifteen days post-inoculation; marked fibrosis in the infected gland leading
to thickening of interlobular septa and replacing the secretory parenchyma.
H. E. X 75.

Fig. 5. Increased formation of calcified corpora amylacea in the acini of the same
gland as shown in Figs. 4 and 5. H. E. X 150.
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Fig. 6. Twenty days post-inoculation ; cystic dilatation of a group of acini surrounded
by marked fibrosis in chronic mastitis. H. E. X 75.

Fig. 7. Thirty five days post-inoculation; stratified squamous metaplasia of the milk
duct epithelium in chronic galactophoritis. H. E. X 150.
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goats showed acute to chronic lymphadenitis with marked hyperplasia of lym-
phoid tissue. No pathological changes were observed in the left control glands
and their corresponding lymph nodes.

Discussion

In the present experimental study, severe clinical mastitis was observed in the
infected mammary glands of all the 7 goats from the next day after unilateral
intramammary inoculation of M. oc The clinical signs produced were confined
to the infected glands-only, in contrast to the systemic disease associated with
M. agalactiae mastitis (Jubb et al. 1985). The marked increase in the somatic
cell count in the mammary secretions of the infected glands may be due to the
chemotactic action exerted on the blood leucocytes by the host inflammatory
factors and the causative organisms present in both, the acini and the ducts of
the glands as well as by the damaged tissue. A marked reduction in the mammary
secretions followed by agalactia was observed in the infected glands. Since Myco-
plasma has special affinity for secretory epithelial surface, it gets firmly attached
to the secretory epithelium of acini and causes permanent damage to it by various
mechanisms such as increase in local concentration of potent proteolytic enzy-
mes, nucleases and other toxic metabolites such as hydrogen peroxide (H,0,)
released by the mycoplasmas (Razin 1978). Mycoplasmas may also cause cell
damage by activating host mediators of inflammation. This damage to the secre-
tory epithelium leads to marked decrease in the production of milk and subse-
quently agalactia develops with further damage to the epithelium.

In the present study, the initial inflammatory response of the caprine mammary
gland to the infused M. oc culture was characterised by a neutrophil response.
This is in contrast to the mixed neutrophil and eosinophil response reported
in experimental ureaplasma mastitis in ewes (Kennedy and Ball 1987) and
Acholeplasma laidlawii (Buchvarova 1979) and M. bovis (Bennet and Jasper
1978) induced mastitis in cows. However, the findings of initial neutrophil res-
ponse in the present study is in accordance with the findings of other workers
in experimental mycoplasmal mastitis in goats (Prasad et al. 1985; Misri et
al. 1988). Reasons for these species differences in response to mycoplasma challen-
ge are not yet apparent. Marked lymphocytic and macrophage infiltration seen
after the subsiding of acute mastitis in the present study, have also been reported
in experimental mycoplasmal mastitis in goats (Misri et al. 1988), ewes (Banga
and Gupta 1988) and cows (Jasper et al. 1987) and in experimental ureaplasmal
mastitis in ewes (Kennedy and Ball 1987). These findings suggest that strong
cell-mediated immune responses are directed against the invading Mycoplasma.
Extensive fibrosis and the subsequent replacement of most of the secretory pa-
renchyma seen from 15 days PI onwards, indicates the repair of the degenerated
and atrophied tissue. This indicates that M. oc induced damage to the caprine
mammary gland is permanent resulting in agalactia. :

The observations made in the present study confirm the pathogenicity of
M. ovine/caprine serogroup 11 for the lactating mammary gland of goat. The
severity of mastitis was almost similar to that produced in goats with M. bovi-
genitalium (Pal et al. 1983) and M. arginini (Prasad et al. 1985). However, it
was more severe as compared to that produced with 4. oculi (Sharma et al.
1991) and A. laidlawii (Singh et al. 1990) in goats.
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Experimentilni mastitida koz vyvoland zirodkem ,,Mycoplasma ovis/
/caprae®, sérologicka skupina 11

Sedmi laktujicim kozdm byl do pravé poloviny mlééné Zlizy strukovym kanal-
kem inokulovin 1 ml suspense Mycoplasma ovis/caprae, sérologickd skupina 11,
obsahujici 6x 108 CFU . ml-! (colony forming units). Infikované mlécné Zzlazy
byly od 1. dne po infekci inokulaci horké, mékké, edematézni a bolestivé. Fyzi-
kilni vlastnosti mléka z téchto 214z byly charakteristicky zménéné a polty
somatickych bunék se zvysily. Postupné se zlizy zmenSovaly a dochazelo k aga-
lakcii. Experiment trval 35 dnd a v 5dennich intervalech byla zvifata utracena.
Akutni fize indukované mastitidy byla charakterizovina vakuolaci a degeneraci
sekre¢niho epitelu s vyraznou neutrofilni odpovédi a zmnozenim makrofagt. Poté
nastoupila chronické intersticidlni mastitida s lymfocytarni infiltraci, chronickou
galactophoritis a rozsdhlou fibrézou vedouci ke znacné redukci parenchymu a po-
kralujici agalakcii. Tato studie potvrzuje patogenitu M. ovis/caprae sérologické
skupiny 11 pro mlé¢nou Zlizu kozy a je prvnim popisem klinicko-patologickych
znakl experimentalni mastitidy vyvolaté timto mikroorganismem u koz.

AKcnepuMeHTanbHbIii MacTUT KO3, Bbi3BaHHbIK 3apoabiuiem  ,Mycoplasma
ovis/caprae“, ceponoruueckas rpynna 11

CeabMU NakTUPYIOWUM KO3aM BBOAWNM B MNpaBylo MONOBUHY MONOUHOM
wenezbl COCKOBbIM KaHanbuem 1 Mn cycneHsun Muycoplasma ovis/caprae,
ceponorunueckas rpynna 11, cogepxaweit 6 X106 CFU .mn! (colony for-
ming units). WMHdHuMpoBaHHbIe MONOUHble Xenesbl ¢ 1 CyTOK nocne WH-
heKUUU UHOKYNAUUE Gbinn ropsune, MArkue, oTeklwue U GonesHEHHbIE.
(Pusnueckune c6oiicTBa NONYUEHHOTO U3 YNOMAHYTLIX XeNe3 MONOKa OTAnua-
NUCb XapaKTEPHbIMU WM3MEHEHUSMH W UUCNEHHOCTb COMaTUUECKUX KNeToK
yBennuunacb. Xenesn nocreneHHO yMeHblIanUCb WM HacTynana aranaktus.
2kcnepumeHT Anuncs 35 CYyTOK U B NATUCYTOUHbIX MHTEPBanax MXMWBOTHbIX
ymepwBnanu. OcTtpas das3a MWHAYLUMPOBaAHHOrO MacTUTa oOTAuYanacb Ba-
KYONAUUEH N AEereHepanHein CEKPETOPHOTO SNUTENUS C Bbipa3sUTeNbHbIM HEW-
TPOMUNbHbLIM OTBETOM U YMHOXeHWEeM Makpodaros. ocne aToro HacTynun
XPOHWUECKUIA UHTEPCTULMANbHbIA MacTUT C AUMOOLUTAPHOI WUHDUNbTPa-
LUMei, XpPOHMUECKMM ranakTo(opuToM U OOGWUPHLIM (PUGPO3OM, BbINUB-
WMMCA B 3HAUUTENbHYIO PEAYKUMWIO NapeHXWMbl W MNPoAOMKaloLyloCS ara-
naktuio. [laHHble uccnefoBaHUs ABNSIOTCSA NOATBEPXKAEHUEM NaTOreHHOCTH
M. ovis/caprae ceponoruueckoi rpynnbl 11 ANs MONOUHON Kenesbl KO3
M ABAAIOTC NEepBbiM ONUCaAHWMEM KNWUHWUKO-NATONOrMUEcKUx NpU3HaKoB
9KCNEepPUMEHTaNbHOrO MacTUTa KO3, BbI3BAHHOrO AaHHbIM MWKPOOPTraHu3-
MOoM.
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