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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. Bmo, 
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 106 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 

Mycoplasma ovine/caprine serogroup 11 (M. oc) was first isolated from spontaneous cases or 
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 x 106 colony forming units (CFU) ml-1 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 killed 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 (Lm 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 see 
of milk from the infected glands increased markedly from the average basal value 
-of 0.50 X 106 ml-l to a maximum of 49.59 X lOS ml-1 on 8th day PI. Thereafter, 
this count declined gradually but it remained still much higher than the basal 
'value (Table 1). However, the see 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 intetlobular 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 . grOllP 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 
ip 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. 

• 

• 

• 

• 

• 



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 gala;:tophoritis. H. E. X 150. 

237 
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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 (H20 2) 

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 respop-se 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 
aI. 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 A. oculi (Sharma et al. 
1991) and A. laidlawii (Singh et al. 1990) in goats. 

• 

• 

• 

• 
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ExperimentaIni mastitida koz vyvolana zarodkem "Mycoplasma ovis! 
!caprae", serologicka skupina 11 

Sedmi laktujiclm kozsm byl do prave poloviny mlecne zlazy strukovym kanru
kem inokulovsn 1 ml suspense Mycoplasma ovis/caprae~ serologicks skupina 11~ 
()bsahujici 6 X 106 CFU • ml-1 (colony forming units). Infikovane mlecne Zlazy 
byly od 1. dne po infekci inokulaci horke~ mekke~ edemat6zni a bolestive. Fyzi
kalni vlastnosti mleka z techto Zlaz byly charakteristicky zmenene a poCty 
somatickych bunek se zvysily. Postupne se zlszy zmensovaly a dochazelo k aga
lakcii. Experiment trval 35 dnu a v 5dennich intervalech byla zvifata utracena. 
Akutni faze indukovane mastitidy byla charakterizovana vakuolaci a degeneraci 
sekrecniho epitelu s vYraznou neutrofilni odpovedi a zmnozenim makrofsgit. Pote 
nastoupila chronicka intersticialni mastitida s lymfocytarni infiltraci~ chronickou 
galactophoritis a rozsahlou fibr6zou vedouci ke znacne redukci parenchymu a po
kraeujici agalakcii. Tato studie potvrzuje patogenitu M. ovis/caprae serologicke 
skupiny 11 pro mlecnou zlszu kozy a je prvnim popisem klinicko-patologickych 
znaku experimentruni mastitidy vyvolate timto mikroorganismem u koz. 

3KcnepMMeHTsnbHblH MSCTMT K03, Bbl3BSHHblH 3SpollblweM "Mycoplasma 
ovis/caprae", ceponorMliecKsSI rpynns 11 

Ce.qbM .... na.KT .... pylO~ .... M K03aM BBo.qlilnlil B npaBylO nonoBIiIHY MOnOlJHOH 
JKene3bl COCKOBblM KaHanbLteM 1 Mn cycneH3........ Mucoplasma ovis/caprae, 
ceponor .... lJeCKaSi rpynna 11, co.qep>Ka~eH 6 X 106 CFU. Mn-1 (colony for
ming units). IIIHq,IiILtlilpoBaHHble MOnOlJHbie >Kene3bl C 1 CYTOK nocne .... H· 
q,eKLt ............ HoKynSiLtlileH 6bln .... rOpSllJlile, MSirKlile, OTeKWlile iii 6one3HeHHble. 
<t> .... 3 .... lJecK .... e C60HcTBa nonYlJeHHOrO .... 3 ynoMSlHYTbIX >Kene3 MonOKa OTnlillJa· 
n .... Cb xapaKTepHblMIiI 1i13MeHeH .... SlM.... iii lJliICneHHOCTb COMaTliIlJeCK .... X KneTOK 
YBenlillJlilnaCb. >Kene3 .... nOCTeneHHO YMeHbwanlilCb iii HacTynana aranaKT .... SI. 
3KCnep .... MeHT .qnlilncSi 35 CYTOK .... B nSlT .... cyTOlJHbIX IiIHTepBanax >K .... BOTHbIX 
yMep~BnSln ..... OCTpaSi q,a3a IiIH.qyLt .... poBaHHoro MacT .... Ta OTnlillJanaCb Ba· 
KyonSlLt .... eH .... .qereHepa .... HeH ceKpeTopHoro 3n .... Ten .... SI C Bblpa3 .... TenbHblM HeH· 
Tpoq, .... nbHbIM OTBeTOM .... YMHO>KeHlileM MaKpoC/laroB. nocne 3Toro HacTyn .... n 
XpOHliIlJecK .... H IiIHTepcT .... Lt .... anbHbIH MacT .... T C n .... Mq,OLt .... TapHoH .... Hq, .... nbTpa· 
Lt .... eH, xpoH .... lJecK .... M ranaKToq,0pIiITOM iii 06W .... pHbIM q, .... 6p030M, BblnlilB· 
W .... MCSI B 3HalJIiITenbHYlO pe.qyKLt .... 1O napeHx .... Mbl iii npo.qon>KalO~ylOcSi ara· 
naKT .... IO. ,lI,aHHble IiIccne.qOBaHIiISI SlBnSlIOTCSI no.qTBep>K.qeH .... eM naToreHHOCTIiI 
M. ovis/caprae ceponor .... lJeCKorii rpynnbl 11 .qnSl MOnOlJHorii >Kene3bl K03 
.... SlBnSlIOTCSI nepBblM onlilcaH .... eM Kn .... H .... Ko·naTonor .... lJecK .... x np .... 3HaKoB 
3KCnep .... MeHTanbHoro MaCT .... Ta K03,· Bbl3BaHHoro .qaHHbIM MIiIKpoopraHliI3-
MOM. 
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