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Abstract
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To study the pathogenicity of Acholeplasma ‘oculi for female genital system of
goats, 8 apparently healthy kids were taken. Two ml of A. oculi (19-L strain) cul-
ture contailing 8 X10%. ml~* CFU (colony forming units) was inoculited into
scarified vulva and vagina of 7 kids, while 2 ml of sterile PPLO broth was infused by
similar method in one kid, which served as control. All infected animals showed
swelling of vulva and milky vaginal discharge from day 2 post infection (DPI),
and this persisted up to 7—10 d. The experiment was continued for 60 d during
which one kid was sacrificed at every 10 d interval, however, one animal died on
12th DPI. The control kid was also killed at 60th DPI. Grossly, congestion, oede-
ma, catarrhal exudate and nodular type of lesions were seen on the mucosa of
vulva and vagina. Microscopically, all the infected kids developed lymphocytic
vulvitis, vaginitis and cervicitis which increased in severity with time. A. oculi
was reisolated from vaginal swabs of all the infected kids up to 60th DPI. The
observations reported  here indicate that 4. oculi is pathogenic for female genital
tract of goats and it causes granular vulvo-vaginitis (GVV).

Goats, A. oculi, vulva, vagina, cervix uteri, lymphoid follicles, granular vulvo-va-
ginitis

Acholeplasma oculi was first isolated from natural cases of keratoconjunctivitis in goats in Minne-
sota by Al-Aubaidi et al. (1973). According to these workers A. oculi proved to be highly patho-
genic in natural as well as in experimental infections. Although subsequently A. oculi has also
been isolated from naturally occurring genital lesions in goats, sheep and buffaloes (Kumar and
Pathak 1978; Tiwana and Singh 1982; Katoch et al. 1982), its pathogenicity to female genital
tract and its role in producing genital lesions has not been proven experimentally. Therefore the
present work was undertaken to assess the pathogenicity of A. oculi to female genital tract of
goats. Jones (1985) suggested that goats are better experimental animals and are potentially useful
for screening the virulence of acholeplasmas.

Materials and Methods

Eight female kids aged 4 to 6 months were kept under observation for 7 days before starting
the experiment. All were found to be healthy. No acholeplasma or mycoplasma were isolated from
their vagina and no grossly visible vulvar lesions were detected during this period. The vaginal
wall of the 7 kids was scarified with sterilised dental brush and then 2 ml of a 48 h culture of
A. oculi (19-L strain) at third passage level, containing 8 x 10 . ml~! colony forming units (CFU)
was inoculated into their vaginal canal with the help of sterilised pipettes. The vaginal canal of one
kid was inoculated with sterilised PPLO broth and served as control. The experiment was continued
for 60 days during which daily rectal temperature was recorded. Haematological values of all
the experimental and one control kid were estimated at every tenth day interval (Schalm 1967).
All the kids were observed daily to detect any gross abnormality as well as for abnormal discharge,
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if any from vulva and vagina. One animal was killed at every tenth day interval up to 60th day
post-inoculation (DPI). However, one experimental animal died on 12th DPI. The control ani-
mal was also killed on 60th day of the experiment. The genital system and other organs were
examined grossly and microscopically. For microscopic examination, 5 to 6 u thick paraffin sections
were stained with haematoxylin and eosin. The vaginal swabs were cultured on PPLO medium
for AcholeplasmalMycoplasma isolation as described by Banerjee et al. (1979).

Results

The appetite and body temperature of all the kids remained unaffected. From 2
DPI the vulvar lips were slightly swollen and moderate milky white discharge
was observed from vulva, which persisted for 7—10 days. There was slight gra-
dual decrease in haemoglobin (Hb) content. However, it was not statistically sig-
nificant from control as well as pre-inoculation basal values. The total leucocyte
counts (TLC) and differential leucocyte counts (DLC) also did not show any sig-
nificant change.

Grossly, the mucosa of vulva and vagina of the kid, killed on 10th DPI was
granular. Animal which died on 12th DPI revealed severe congestion of vulvar
and vaginal mucosa and there was accumulation of thick caseated pus in the lumen
of the anterior part of vagina. On 30th and 40th DPI, mucosa of vulva and po-
sterior part of vagina was slightly congested, edematous and contained catarrhal
exudate. On 50th DPI, the mucosa of vagina was thickened, rough and nodular.
No visible gross lesion could be seen in the genitalia of the control kid. No gross
pathological change was detected in other organs of both experimental and con-
trol kid. A. oculi was re-isolated from vaginal swabs of all the experimental kids
upto 60th DPI.

Microscopically, lymphocytic vulvitis, vaginitis and cervicitis was seen in all
the experimental kids and their extent and severity increased with increasing period
after infection. Ten days after infection, the section of vulva showed infiltration
of lymphocytes, plasma cells and a few neutrophils in the epithelial and sube-
pithelial layers (Fig. 1). There were thick perivascular lymphocytic cuffings in
the submucosa. Section of vagina showed infiltration of lymphocytes and plasma
cells in the lamina propria, around blood vessels in the submucosa and in the
muscular coat. Tunica serosa of the vaginal wall was also severely infiltrated with
lymphocytes and plasma cells. Sections of os cervix showed infiltration of lympho-
cytes and plasma cells in the subepithelial layer and around the blood vessels in
the muscular layer. The kid that died on 12 th DPI showed more severe lympho-~
cytic vulvitis, vaginitis and cervicitis than seen on 10th DPI. The kid killed on
20th DPI showed more severe lymphocytic vulvitis, vaginitis and cervicitis than
seen on 10th and 12th DPI. There was formation of lymphoid aggregates in the
submucosa (Fig. 2) and hydropic degeneration of the lining epithelium. The kid
killed on 30th DPI showed more severe changes than seen on 20th DPI, in ad-
dition, cystic dilatation of glands in the vagina was also seen. The kids killed on
40th, 50th and 60th DPI showed more severe lymphocytic vulvitis, vaginitis and
cervicitis than seen at 30th DPI and their severity increased with increasing period
of time. Formation of lymphoid follicles was seen in the lamina propria and sub-
mucosa of vulva, vagina, os cervix and cervical canal. The number and size of
lymphoid follicles increased with increasing period of time (Figs. 3 & 4). The
sections of uterus, oviduct and ovaries of all the experimental animals and the
entire genital tract of the control animal did not show any pathological change.
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Fig. 1. Section of vulva of goat showing infiltration of lymphocytes in the subepithelial and
epithelial layers and around the blood vessels, 10 days after infection with A. oculi.
H.E. x 70.

Fig. 2. Section of vagina of a goat killed 20 days after infection with A. oculi showing formation
of lymphoid aggregate in the submucosa. H.E. x 70.
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Fig. 3. Section of vagina of a goat killed 50 days after infection with A. oculi, showing large lym-
: phoid follicle in the submucosa. H.E. x 70.

Fig. 4. Section of vulva of a goat killed 60 days after infection, showing numerous lymphoid
follicles in the lamina propria. H.E. X 70.
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Discussion . -

In the present study, infusion of A. oculi in the scarified vulvovaginal canal was

done. During the experiment, none of the experimental kids showed rise in body
temperature or any affect on the appetite. Haematological values did not reveal -
any significant change. These observations are in accordance with the findings
of other workers on experimental genital mycoplasmosis in goats due to M. agalac-
tiae (Singh et al. 1975) and A. laidlawii (Gupta-et al. 1990) and in natural cases
of vulvovaginitis in sheep due to M. capricolum and A. axanathum (Jones et
al. 1983).
* Clinical, gross and mlcroscoplc changes observed in the present study were
similar to those reported in natural cases of GVV in goats due to M. agalactiae
(Singh et al 1974), A. oculi and ovine serogroup 11 (Tiwana et al. 1984) and in
experimentally induced GVV in goats due to M. agalactiae (Singh et al. 1975)
and A. laidlawii (Gupta et al. 1990).

The vacuolar degeneratlon and exfoliation of epithelial ‘cells lining the mucosa
of vagina, observed in this study indicates that A. oculi damages the epithelial
cells lining by producing the pathogenic toxin, lipoglycans (Gourlay and Howard
1982). Mycoplasmas and acholeplasmas have special affinity for secretory epithe-
lial surfaces where they get intimately attached. This association between adhering
mycoplasmas/acholeplasmas and the host cell provides a situation in which local
concentration of toxic and acidic metabolite gets built up and cause cell damage
Thus the hydrogen peroxide, the respiratory end product, produced by organisms,
alter the cell permeability without being destroyed by catalases and' peroxidases,
present in extracellular fluids (Razin 1978).

The infiltration of large numbers of lymphocytes and some plasma cells in the
epithelial and subepithelial layers of the genital system, indicates that A. oculi
organisms, like other’ mycoplasmas, mostly invites a cellular 1mmune response
(Bennett et al 1977).

A. oculi was re-isolated only from vaginal swabs of the experimental animals
and not from blood, indicating that local infection of A. oculi remains confined
to the genital system and does not cause systemic reaction, because the toxins
of mycoplasmas/acholeplasmas are not highly invasive (Barile 1979). This ob-

servation is in accordance with the findings of Singh etal. (1975) and Guptaetal.
(1990) in experimentally induced GVV in goats.

The observations made in the present study lead to the conclusion that 4. oculi
is pathogenic for goat genital tract and causes lymphocytic vulvitis, vaginitis and
cervicitis.

Patogenita Acholeplasma oculi pro pohlavni dstroji u koz

Ke studiu patogenity Acholeplasma oculi pro sami¢i pohlavni Gstroji bylo po-
uzito 8 kozi¢ek. Dva ml kultury 4. oculi (kmen 19-L) s obsahem 8 . 10¢ . mI"?CFU
byly inokulovany do skarifikované sliznice vulvy a vaginy 7 kuzlat, 2 ml sterilniho
PPLO bujonu bylo infundovino osmé, kontrolni kozi¢ce. U vsech infikovanych
zvifat do$lo k edému vulvy a mléénému vytoku z vaginy 2 dny po infekci, trvaji-
cimu 7—10 dnii. Pokus trval 60 d a v 10-d intervalech byla kuzlata po jednom
utracena (1 zvife uhynulo 12. d po infekci). Kontrolni kozitka byla rovnéz utracena
60. dne. Na sliznici vulvy a vaginy byly zjiSt€ny edémy, katarlni exudaty a no-
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duldrni 1éze. U viech zvifat byl mikroskopicky nalez lymfocytirni zdnét vulvy
a vaginy i kr¢ku délozniho. Tyto ndlezy nabyvaly na intenzité s poftem dni po
infekci. A. oculi byla reizolovana z vaginalnich natéra viech infikovanych zvifat.
Z pokusu vyplyvé Zze A. oculi je patogenni pro samici pohlavni aparat koz a zptso-
buje u nich granuldrni vulvovaginitidu (GVV).

MarorenHocts Acholeplasma oculi gns nonoBbiX opraHoB Ko3bl

Ans vccneposaHus natoreHHocTu Acholeplasma oculi nNo OTHOWEHUIO
K NONOBbIM OpraHaM camoK wucnonb3osBanu 8 ko3. [lsa MUANMAUTPa Kynb-
Typbl A. oculi (wtamm 19-L) ¢ coaepxanuem 8.10 .mn~1 CFU uHokynupo-
BanM B CKapU(MULUPOBaHHYIO CNU3UCTYIO BYNbBbl W Bnaranvuia 7 KO3NAT,
2 mn crepunbHoro PPLO uHdyHAUpoBanun 60CbMO, KOHTPONbHOM KO30UKeE.
Y BCEX WHMULUPOBAHHBIX XKWUBOTHbLIX BO3HWUKNW OTEUHOCTb BYNbBbLI U MO-
NOUHbIE BbIAENEHUS W3 Bnaranuwia CnycTs ABOE CYTOK Mocne WHMEKUUH,
Answeics 7 - 10 cyTok. 3kcnepumeHT Anuncs 60 CyTOK M B MHTepBanax
10 cyTOoK KO3NST N0 OAMHOUKE yMeplBAsnu (netanbHbiit ucxos 1 XUBOT-
HOTO MMen MecTo Ha 12 cyTku nocne UHdekuuu). KOHTPONbHYIO KO30UKY
TakXe ymepwBunu Ha 60 cyTku. Ha cnAM3WCTbIX BynbBbl M Bnaranuwia Bbi-
ABUNM OTEKM, KaTapanbHble 3KCCYAaTbi U HOAYNSPHble NoBpexaeHus. Mu-
KPOCKOMUUECKUIn aHanu3 y BCEX XMBOTHbIX CBOAMNCA K NUMAOUUTaPHO-
MYy BOCManeHWIo BYNbBbl W BRaranuuia, a Takxke LWeEWKU MaTku. JlaHHbie
aHanu3bl OTAMUANUCb WHTEHCUBHOCTbIO C YBENWUUBAIOWUMCH UMCNOM Cy-
TOK nocne uHdekunn. Peusonuposann A. oculi w3 BnaranuuiHbiX Ma3KoB
BCEX WHMULUPOBAHHbIX XMUBOTHbIX. M3 akcnepumeHTa BbiTekaeT, uto A.
oculi sBnseTcs naTtoreHHoOW ANs MONOBOI0 YCTPOMCTBa KO3, Bbi3biBas y HUX
TPaHynsaUNOHHbIA BynbBoBaruHUT (FBB).
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