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SUMMARY

Mycoplasma iowae is an egg transmitted organism with serotypes previously lclown
as I,J,K,N,Q and R. Some members of this group are embryo lethalfor turkiy poults
and chicks and cause low hatchability. Culture methods have belen lonwin to be
unreliable for monitoring M. iowae in natural infection due to intermittent spread and
the unpredictable nature of this organism.

In the present work M. iowae was isolated from vaginal and cloacal swabs of a
naturally infected turkey hen.
An immuno-gold light microscopy technique was utilized for identification of the
organism in situ. The technique is being used to study the relationship between M.
iowae and the tissues of the reproductiye tracts of turkey.
Photographs of the histologt of infected turkey hen reproductive system are presented,
as well as photographs of gold-labelled M. iowae microcolonies close to epithelial
cells in tissues.

INTRODUCTION

Mycoplasmas belonging to avian serovars
I,J,K,N,Q and R are serologically related and
are considered to belong to one group, which
given species status with the name
Mycoplasma iowoe (1).
M. iowase is considered as an important
poultry pathogen, it is embryo lethal for
turkey and chicken ( 2,3 ). It has been
isolated from the respiratory tract ( 4 ), the
hock joint( 5,3 ), the oviducts ( 6 ), and
semen ( 7 ). It has been also isolated from the
reproductive system of adult males and
females ( 8 ), the cloaca of poults and mature
turkeys (9,4 ), also from gastrointestinal tract
of experimentally infected poults ( 10 ).
M. iowae may be spread venerelly ( 8 ).
Poults with severe disease may show
airsaculitis, skeletal abnormalities and

retarded growth ( l1 ). In experimentally
infected poults Shareef ( 12 ) reported
stunting, poor feathering, ehondrodystrophy,
deviated toes, crooked neck and exposed
elbow joints. More or less these symptoms
were also reported by Bradbury ( 13 ) .

Pathological changes in the bursa of
Fabricius was also observed by Shareef
(12).
M. iowae is relatively resistant to many
antibiotics ( 8 ), and a liule information is
available regarding the precise sites of r14

iowae infection. The intermittent spread and
unpredictable nature of M. iowae may
obscured the monitoring methods particularly
the culture methods ( 14 ). The localisation of
M. iowae in host tissue by immuno-gold
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technique would help understanding its
pathogenesis.

Since the technique of pre-embedding
immuno-gold labelling in transmission
Electron Microscopy (TEM) and Scanning
Electron Microscopy (SEM) was developed
and described previously (15,T6,t7) proved
successful with experimentally and naturally
infected tissues, it was used in the present
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Fig. 1 Direct Immunolabel technique

These technique, including immuno
fluorescent, immuno-gold ...etc., are used
either as a direct ( Fig:1 ) or indirect method (
Fig:2 ) in which the primary antibody is
unlabelled and to which is then attached a

labelled secondary antibody. This technique
is preferable since the immunoreactivity of
the primary antibody can be preserved.

Immuno-gold or immunoglobulin adsorbed

to colloidal gold, has found more widespread
use recently in immuno-cytochemical
techniques ( 20 ). One major advantage of
this technique over traditional enzyme
methods is that colloidal gold binds to
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study to examine tissue taken from naturally
infected turkeys under the light microscopy.
Immuno-gold techniques have been used
widely for localisation of antigens in light
and electron microscopy ( 18,19 ). A number
of different technique have been developed
where the antibody has a marker attached to
it so that the antigen-antibody complex can
be visualised ( Fig: I &2).
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Fig. 2 Indirect Immunolabel technique

macromolecules by non-covalent electrostatic
adsorption, without changinlthe biological
characteristic of the conjugated
macromolecule. It is worthy also to mention
that gold solutions can be prepared easily in a
range of particle sizes ( 5-150 nm diameter )
of reproducible consistency. Moreover gold
probes are stable for relatively long period,

they are flexible and predictable.
Under light microscopy, gold gives an

identical signal, so the reactivity of the

antibody or tissue can be checked under light
microscopy even before electron microscope
is attempted.
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MATERIALS AND METHODS

a) Collection of tissue specimens

A white turkey hen at the end of the laying
period was obtained from a flock known to
be infected with M. iowae.
Swabs were taken from cloaca and vagina
and plated directly on to mycoplasmaagar
and used to inoculate mycoplasma broth for
incubation at37"C.
The turkey was sacrificed, dissected, and

portions of cloaca and vagina were separately

placed in sterile petri dishes, and covered

with tissue culture medium at 20oC. The

medium was changed twice and the portions

were cut into 5X5 mm pieces, then covered

with fresh medium. Tissue culture medium
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was used to ensure preservation of tissue

between collection and processing for light
microscopy.
Antisera were raised in rabbits, using the type
and field strains separately. Since the

serotype of the expected mycoplasma was

unknown, 2 types of purified anti M. iowae
IgG { (Epe strain, R2 Ig GPA) and( field
strain Sl IgG PA) ) were used. Purified anti
M. iowae IgG were prepared bY

chromatography on PA-Sepharose CL-4B.
Specified anti M. iowae IgG was omitted, as

a control.

b) Pre-embedding immuno-gold labelling of M. iowae

The above tissue pieces were treated with
equal volumes of 0.5 % glutaraldehyde in
PBS, containing 0.002 M sodium phosphate,

0.145 M NaCl, pH 7.2 at 4oC for 15min.
Specimens were washed once in PBS

containing 0.1 M NHCI and 3 times in PBS

alone. They were nailed epithelial surface up

to a slice of silicon rubber stopper with glass

nails. Immuno-gold labelling was performed

as follows:
The specimens were covered with 50 pl

preimmune rabbit serum ( diluted I in 20

Tris buffer ) at 4'C for 30 min. The serum

was drained. Purified anti M. iowae IgG {
(R2 IgG PA, anti type strain ) or (Rl IgG PA,

anti field strain Sl ), diluted 1 in l0 in Tris
buffer was added at 4oC for 30 min.
Preimmune rabbit serum diluted 1 in 20 was

used for controls. The specimens were

washed 3 times in PBS, and covered with
normal goat serum ( diluted 7 in20) at4"C

for 30 min. The serum was drained. 50 pl
gold probe ( Janssen GAR 40, Goat anti-

rabbit IgG , diluted I in 20 in Tris buffer )
was added at4"C for 30 min. The specimens

were washed 3 times PBS then fixed in 10%

formal saline for light microscopy. The

preparations were then processed and

embedded in wax. Sections were cut at 5 pm

and stained with haematoxylin and eosin.
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RESULTS

positively as M. iowae by indirect
immunofluorescence.
In the light microscopy both labelled and
unlabelled mycoplasma microcolonies were
seen in sections taken from cloaca and
vagina, which had been treated with M.
iowae specific antibody ( plates | & 2).
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Growth of mycoplasma colonies was
observed after 72 hours incubation of the
mycoplasma agar cultures which had been
obtained from vaginal swabs, but not from
the cloaca. The isolate was subcultured 3
times in mycoplasma broth, containing no
bacterial inhibitors. Finally the isolate was
cultured on mycoplasma agar and identified-ffi
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Plate l. Section through vagina of turkey hen naturally infected with M. iowae, treated with
anti-M.iowae IgG and gold probe, showing labelled mycoplasma microcolonies, aggregates of
gold practicles (darts).

Plate 2. Section through vagina of turkey hen naturally infected with M.iowae, treated with
preimmune serum and gold probe, showing unlabelled mycoplasma microcolonies ( darts).
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Microcolonies close to the epithelial cells,
but not attached were observed in both cloaca
and vagina, i.e no apparent contact was

noticed between the microcolonies and the

epithelial surface. In sections from vagina,
labelled mycoplasma microcolonies with
aggregates of gold practies were observed

between the folds of vaginal epithelium,

DISCUSSION

This study has demonstrated the effrcacy of
pre-embedding immuno-gold labelling of &l
iowae in the light microscopy. The staining
results were consistent and reliable. The
results which have been presented

demonstrate that pre-embedding labelling of
M. iowae cells in tissue is possible using the

antiserum raised.

Gold particles were not observed in control
preparations. Non-specific adsorption of the
gold markers was very low because of
precautionary measures described earlier.
The homogenous dilution of gold probe is
particularly important with this technique to
reveal the distribution of the antibody
binding sites.

The results of staining with gold probe

indicate that the gold particles remained
homogeneously distributed in the solution.
This was probably because care had been

taken with the pH, temperature, type of
diluent buffer, and the dilution of gold probe
( 2l ). The degree of labelling is affected by
several factors which include
immunocytochemical staining procedure,

particularly the size of gold probe and the pH
of the washing water, as well as fixation,
dehydration and the infiltration of wax.
Light glutaraldehyde fixation of bacterial
specimens was recommended prior to
immuno-gold labelling ( 22 ) in order to
prevent antigen diffusion and/or stabilise

antibody binding. Pre-fixed mycoplasma
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close to the tips of cilia. No labelled
mycoplasma microcolonies were observed in
sections taken from controls treated with
preimmune serum only. Some deep cellular
structures were not well preserved because of
prolonged immuno-gold labelling prior to the
fixation in formal saline.

cells had previously been found to be better
preserved and their antigens beffer stabilised
( 23 ).However in a study using ferritin-
conjugated concanavalin A, Schiefer et al., (
24 ) reported only weakly-labelled
mycoplasma cells after treatment with
glutaraldehyde. These authors explained that
the result might be due to cross-linking or
modification of mycoplasma surface proteins
by glutaraldehyde. Positive immunolabelling
was obtained from preharvesting fixation of
M. iowae cells in 0.25% glutaraldehyde ( l7).
The glutaraldehyde fixed mycoplasma cells
were washed in PBS containing 0.1 M NHCI
to block any unreacted aldehyde groups of
the membrane-bound glutaraldehyde
which might interfere with cell labelling ( 25

). This was followed by washing in PBS and

labelling with immuno-gold. Tap water of
low pH is not recommended for washing,
since it may affect the degree of
immunocytochemical labelling by eluting
bound antibody (26). PBS for washing was

adjusted to neutral pH and filtered to
preserve the quantity of conjugated antibody
and to avoid contamination of the specimens.

All reactions were carried out at 20oC, since

non-specific reactions had been observed in
specimens incubated at 4"C for 24 hours.

Non specific background adsorption of gold
probe was further reduced by using a Tris
buffer containing gelatin, ovalbumin and

Tween 20 (18).
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This technique provides a permanent recordof labelling, unlike G transient of
immunofluorescence. Thus with a suitable
antibody it would be particularly useful for
the identification of mycoplur-ir. A great
advantage is that specimens which have been
labelled pre-embedding can be examined bya light microscope for localisation of
antigens.
Pre-embedding labelling is particularly
suitable for detecting external aniigens. It is
concluded that this technique can be used for
detecting external antigens onM. iowae. As
long as mycoplasmas are growing outside
host cells they can be considered to be
extracellular antigens and they may be
labelled by this technique. However iittrey
are intracellular, pre-embedding will not be
suitable and post-embedding libelling must
be used. Post-embedding labelling can
visualise target antigens either on the cell
surface or within cells or tissues. Another
advantage of the present technique is that, the
antigens are not exposed to antibodies after
they have been affected by fixation,
dehydration and wax infiltration.
In spite of the satisfactory results obtained,
several problems have been identified in the
application of immuno-gold techniques.
The procedure should be carried out before
loss of external cellular antigen, which often
occurs with mycoplasmas due to age and pH.
To circumvent these problims,
glutaraldehyde can be used forpre_fixation,
but attention has to be puia to its
concentration since antigenicity might be
greatly reduced by high concentrationr. Thi,
study has demonstrated that lowering the
concentration of glutaraldehyde to 0.5 yo for
pre-fixation retains a high proportion of M
iowae antigens. After the immuno-gold

reaction had taken place, a secondary fixation
was carried out with a higher concentrationof formal saline (lTo/oj, since a low
concentration of the pre-fixation
glutaraldehyde by itself is not sufficient to
ensure good preservation of cell
ultrastructure. One drawback of this
technique might be loss or detachment of
probe from the labelled specimen during the
prolonged processing, since labelled cells
have to be washed, dehydrated in ethanol and
in{iltrated with wax. Surviving intemal
antigens cannot bind to antibodies in the
present technique.
In the present study M. iowae microcolonies
were not found close to the epithelial cells of
both cloaca and vagina, since this
mycoplasma possess many long fibrils which
are attachment organelles to the host
epithelial cells ( 27 ).
The extension of pre-embedding immuno-gold labelling to involve more
experimentally and naturally infected tissue
may provide more significant results.
The applications and development of the
colloidal gold marking system in
microbiology will certainly continue to
contribute to the $owth of
immunocytochemistry and to resultant
discoveries.
It is of interest to determine whether M
iowae itself can be found within host cells, so
this technique can be applied for studing the
pathogenesis of M. iowae and answering
more questions concerning this type of
mycoplasma. As far as I am concerned the
present work can be considered as the first
successful technique, regarding the M. iowae
pre-embedding immuno-gold labelling in the
light microscopy within naturally infected
tissue.
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