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ABSTRACT

Swabs were taken at post mortem from the nasal
sinus, trachea, lung and airsac of 90 chickens which
died after showing clinical signs of respiratory
illness, The chickens were purchased from 7
different flocks in Zaria snd environ, Swabs were
taken from 30 clinically healthy chickens as control,
to make up a total of 480 swabs from respiratory
tissues, The swabs were cultured in stendard
mycoplasma medium, routinely supplemented with
nicotinamide adenine dinucleotide (NAD), a

specific nutrient requirement for Mycoplasma

synoviae. Any mycoplasma-like organism encountered
was characterized biochemically and serologically
by standard technigues, ©Swabs of typical lesions
at any of the respiratory sites were also cultured
routinely for bacteria., Finally serum samples
obtained from the birds were screened with the

rapid plate agglutination test (RPAT) for
M. gallisepticum and M. synovise antibodies.

The isolation and characterization studies

yielded M, gallisepticum (11.7%), M. synovise

(2.2%), M. gallinarum (16,.7%), M. gallopavonis

(10%), M. columbinum (1.1%) M, columborale(?,2%)
and A, laidlawii (6.7%) from the clinically
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i1l birds, and M. gallinarum (3.3%), M. gallinaceum
(3.3%) and M. columborale (3,3¥) from the apparently

healthy birds,

Prolonged incubation increased M, gallisepticum
isolation rate. The study thus provides additional

report of isolation of M, gallisepticum in Nigeria

(in addition tc a previous single report), and
documents for the first time the isolation of
M. synoviae, M. gallinaceum, M. columborale,

e - —

Nigeria,

Bacteria cultured were, Staphylococcus sp.

(65.5% of the cases) E. coli (40%), Streptoccus sp.
(12.2%), Pasteurella sp. (10%), Pseudomonas sp.
(6.7%), Haemophillus galliinarum (1.1%) from
clinically ill birds and Staphylococcus sp. (40%),
and E, coli (10%) from the apparently healthy birds.

While isolation rates for M. gallisepticum

and M, synovise were 11.1% and 2.2%, respectively
among diseased birds, the seropositive rate was
50.0% for M. gallisepticum and 5.6% for M, synoviae,
This suggests that the rate of isolation does not

correlate with seropositivity. Continued efforts



viii

should be made to improve the quality of media
being used for isoclating avian myvcoplasma pathogens

of the respiratory tract,
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Chapter 1

GENERAL INTRODUCTION

1.1 THE MYCOPLASMA

Mycoplasmas are the smallest organisms known to
be capable of growth in cell free media (Anon, 1974),
Similar to the bacteria, they have triple-layer limiting
membrane, typical prokaryotic circular chromosomes
which is folded, seventy-s-~ ribosomes and ferment
glucose, Unlike the bacteria, they are devoid of

muramic acid cell wall.

The mycoplasma was first recognized by Nocard
and Roux (1898) from cases of Bovine Contagious
Pleuropneumonia and was called the pleuropneumcnia
organism (PPO), Later similar organisms isolated
and described were called pleurcpneumonia - like

organisms (Adegboye, 1981),

The taxonomic status of the pleuropneumonia-like
organism remained confused for many years, Despite
the increasing number of new strains isolated, there
wag no generally accepted nomenclature or

classification,

Nowak (1929) suggested the name Mycoplasma as
the first legitimate generic name for the organism,
This name was finally adopted around 1956 (Edward
and Freundt, 1956; Freundt, 1957).



Mycoplasmas have subsecuently been isolated frem
men, small ruminants, rodents, canine, avian, etc,
A new group of filtrable organism was isolated from

sewage and named Mycoplasma laidlswii (Laidlew and

Elford, 1936). This group was later found to belong
to the genus Acholeplasma and was renamed Acholeplasma
laidlawli  (Edward and Freundt, 1969; Edward and
Freundt, 1570).

1.2 CLASSIFICATION

The disagreement regarding the relationship of
the pleurcpneumonia-like organism to the L-phase
variants of bacteria wes for many years the major
obstacle to the definition end classification of the
group. In 1967, the "mycoplesmas" a nomenclature
proposed by Edward and Freundt (1956) was placed in
a separate (lass, the Mollicutes (Latin: soft end
pliable skin) (Edward and Freundt, 1967). Based on
their morphology, filtrasbility through 450nm
Millipore membrane filters and absence of reversion
to a bacterium in medium without penicillin and
thallium acetate, the myvcoplasma was placed in the
Order Mycoplasmatales., Subdivision into the three
major femilies - Mycoplasmatacea, Acholeplasmatacea,

and Spiroplasmatacea - was based on nutritional and



morphological criteria and on differences in genome
size (Freundt, 1983a). Cholesterol reqguirement
(Edwerd, 1971), 2nd sensitivity to digitonin and
sodium polyethanol sulphate (Erno and Stipkovits,
1973) were used to separate the taxonomic description
between the Acholeplasmatacea (non-sterol reguiring)

and other mycoplasmas that require sterol for growth,

The ability to hydrolyze urea is one major
property distinguishing the genus Ureaplesma from
other non uree utilizers, Mycoplasma and Acholeplasma,
(Erno and Stipkovits, 1973; Shepard et al, 1974).
Other biochemical and metabolic characteristics such
as breakdown of carbohydrate substrate (Erno and
Stipkovits, 1973), serum digestion and phosphatase
production (Alluotye et 21. 1970), film and spot
formation (Edward, 1957; Rottem and Razin, 1964)

aided speciation of the genera,

A spiral sheped and motile mycoplasma=-like agent
was isolated from "corn stunt" disease by Davis and
Worley (1973) and named Spircplasme, The current
accepted taxonomic strata of the class Mollicutes
is as follows, according to Freundt, (1983a):

Class: Mollicutes
Order: Mycoplasmatales
Family I: Mycoplasmatacea Genus 1 Mycoplasma

2 Ureaplasma



Family II: Acholeplasmataceae Genus 1, Acholeplasma
Family III: Spiroplasmatscea Genus 1. Spiroplasma
Genera of uncertein texonomic position: Thermoplasma

: Anaeroplasma

1.3 MORPHOLOGY, STRUCTURE AND FUNCTION
1.3.1 Colonial Morphology

On agar medium mycoplasma colonies are usually
(50=500um in diameter) and show typical fried-egg
shape, 0On first isolation many of them have aberrant
colonial morphology (Hayflick, 1969; Smith, 1971;
Stalheim, 1979). Corynebacterium isolated from
Drosophilia paulistorum and the Treponomes,
Leptospires grown on PPLO - agar produce this fried-
egg eppearance, This special feature was attributed
to the orgenisms small size, lack of rigid cell wall,
and osmotic movement into the medium (Ehrmen and
Meniloff, 1971, unpublished findings, Herdy et al.
1963). Bacterial L-phase variant (L-forms) share
this fried-egg colony shape (Razin and Oliver, 1961),

Colonial appesrance is dependent on growth
conditions, agc of culture,and agar concentration

(Razin, 1983),



Majority of the mycoplasma colonies are rounded
with a denser centre (nipple) and lighter periphery.
Two or more colonies growing close together form a
confluent growth (Yemamoto and Adler, 1958b; Smith,
1971; Tully, 1978). On nutritionally poor media or
with inadequate pH or atmospheric conditions or when
the medium surface is too dry, the initial central
"down growth" may form without the accompaning
peripheral surface growth (Razin and Oliver, 1961;
Smith, 1971). Initial passages of some mycoplasma
colonies lack the typical denser centre, e.g.

M, gallisepticum, M. pnéumonise and M. hyopneumoniae,
(Rosenfield, 1971). Also overcrowding brings about
smaller colonies (Hayflick, 1969).

1.3.2 Cellular structure

Develd of a rigid cell wall and a nuclear membrane,
the mycoplasmas possess a remarkable pleomorphism,
Viewed under a light microscope, they appear as
granules, filaments, balloon, disc, ring and club
(Adegboye, 1981). Minute forms (125-250nm) are
capable of passing bacterial filters and can revert
to larger forms, This phenomenon was one reason for
the early classification of mycoplasmas as viruses

(Adegboye, 1981),



1.3.3 Ultrastructure and related functions

The cell membrane bounds the dispersed cytoplasmic
elements which are the chromosomes, ribosomes,
macromolecular RNA, plasmids and cytoplasmic granules,
The cell membrane has a triple layered structure
composed of lipids, protein and carbohydrate residue,
Beside providing the enclosure for the above mentioned
structures, the cell membrane is the major immunogenic
determinant of the mycoplasmas particularly the
membrane protein (Razin et al, 1972). Thus the use
of the membrane as vaccine is feasible and has been
suggested (Razin et 21, 1972), The resistance to
chloramphenicol, dihydrostreptomycin and tetracycline
was due to reduced permeability to the antibiotic
rather than ribosomal alteration (Fraterrigo et al.
1671). Furthermore Maniloff (1971) noted that the
increase antibiotic resistance of the mycoplasma was
due to very close association between mycoplasma and
the infected animal cell, accounted for by an inter-

cellular membranes interaction.

The cytoplasm occupies most of the interior of
the cell, The denser region at the periphery is made
up of ribosomes. In M, mycoides members there are
striated fibres called "Rho-forms" seen across the

cytoplasm, Several avian Mycoplasma sp., have specialized



terminel protrusions termed "blebs" on ocne or both
ends of the organiem (Green and Hanson, 1973;
Levisohn and Razin, 1973; Tajima et al. 1979). The
bleb may be the site of incressed protein synthesis
(Green and Hanson, 1973). Unlike those of

M. meleagridis, the blebs of M, gallisepticum have
been found to be devoid of nucleic acid (Green and
Hanson, 1973: Ghosh, Das and Maniloff, 1977) but
rather provide the site of attachment of the

M. gallisepticum organism to the host cells (Zucker -
Franklin, Davidson and Thomas, 1966). Blebs generally
are formed when the mycoplasma orgesnism is in close
contact with the host cells (Abu-Zahr and Butter,
1978; Tajima et al. 1979).

The genetic information is contained in the
single chromosomes which is 2 circular DNA molecule,
The DNA makes up (4-7%) dry weight of the cell, The
RNA mokes up (8-17%) of the cells maess and it is
composed of 225, 165, 55 (rRNA), 4S (tRNA) and an
unstable mRNA species, The ribosomes are seen as
cytoplasmic granules in electron micrographs and they
function in protein synthesis. The nucleic acid of

M. gallisepticum is made up of 80% RNA and 20% DNA

(Kirk and Morowitz, 1969), The plasmids are extra=-
nuclear genetic materisls indicated by the existence

of mygoplasma virus,



1.3.4 Replication

Mycoplasmas were reported to be composed of
minimal reproductive units er elementary bodies,
varying in size from 125 to 250nm (Hayflick, 1969).
Several mechanisms of reproduction have been
suggested, Freundt (1969) described one mode of
reprocduction in which there is filament formation
followed by beading and disintegration into coccoidal
elements, This is the typical mode of reproduction
of M. mycoides groups Other species too sdopt this
method but gives rise to extrusions which resemble
buds instead of long filaments, Filament formation
have also been observed in A, leidlawii, M, hominis,

M. fermentans end M. orale.

Binary fission has been observed in

M. gallisepticum, M., arthritidis and M. pneumonise
(Bredt, 1968),

1.3.5 Pathogenicity

The pethogenicity and virulence of some mycoplasmes
have been traced to many factors. Sobeslavsky et al.
(1968) showed that the close a2ttachment between
M. pneumoniae and the neuraminic acid receptor sites
on erythrocyte and tracheal epithelium leads to

destruction of cell membrane end subsequent atypical



pneumonia, This is achieved without them

being attacked by thc catalase present in the
extracellglar {luid, Recent studies also showed

that M. gellisepticum attech tightly t» RBC leading

to their distortion in shape. Moreover, the presence
of M. gallisepticum in respiratory epithelium may

lead to ciliostasis or loss of cilia as well as

damage to cell membrane (Power and Jordan, 19763
Jordan, 1975; Razin et al. 1980). Thomas and Bitensky
(1966) observed that the neurotoxic strain of

M. gallisepticum cause ataxie, paralysis, convulsion
and death within one ﬁour in turkey poults.

The chronic respiratory disease (CRD) of chickens
is typicelly a diseese with long incubation period
(1-3 weeks) and a 1long course caused primarily by
M. gallisepticum. The disease is chareceterized
clinically by sneezing, naszl discherges, sporadic
coughing and respiratory rales (Fabrieant, 1969;
Rosenfield, 1971). MacOwen, Randall, Jones and
Brand (1982) reported association of M, synovise with
respiratory disease of poultry. Etukudeo (1982)
published as Etukude and Adegboye (1983a) could only
isolate M. galligsepticum in two cames; they were not
able to include Diphosphopyridine nucleotide (DPN)
required by M. synoviae routinely. Clinical and

pistmortem observations indicate that CRD is eommon
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among poultry in Nigeria (Adegboye, 1983), It is
therefore pertinent to show by isolation work if

M. synoviae occurs in CRD cases in Nigeria, and also
if there could be an improvement on M., gallisepticum
isclation, Recently new avian Mycoplasma species
were identified (Adegboye, 1985), Therefore there
is the need to fully characterize any isolate to

see if newly reported species do occur in Nigeria,

1.4 OBJECTIVES OF PRESENT WORK

1. To use complete media formulation routinely
in isolation studies, i,e., including DPN, so that
M, synovize which has been shown to be able to
cause CRD could 2lso be detected, if present,

in addition to M, gallisepticum,

2. To confirm the single previous report of
isolation of M. gallisepticum in Nigeria and

improve the techniques of M, gallisepticum
isolation, if possible,

3. To perform complete biochemical and serological
characterization of any avian mycoplasma isolate
with the hope of identifying some recently reported

new species if such species occur in Nigeria,



Chapter II

AVIAN MYCOPLASMA: A REVIEW OF LITERATURE

2.7 AVIAN MYCOPLASMA SPECIES

The first isolation of an avian mycoplasma was
by Nelson (1836) in the course of his studies on
coryza of slow onset and long duration, Van Herick
and Eaton (1945), demonstrated PPLO in chick embryo.
Markham and Wong (1952) finally offered s proof that
the agent of CRD in chickens was also present in
infectious sinusitis of turkeys and that both were
members of the PPLO, The organism was subsequently
classified as Mycoplasma and named Mycoplasma
gallisepticum (Edward and Kanarek, 1960), Many
authors have since then detected several mycoplasmas

in poultry,

To date three species are established pathogens,

viz: M, gallisepticum, M, synoviae, and M, meleagridis.
Other species that heve been isolated are M. gallinarum,

M, iners, M., anatis, M, iowse, M. lipofaciens,
M. gallinaceum, M. gallopavonis, M. pullorum,

=

columbinum, M, columborale, M. columbinasale,
laidlawii and A, axenthum, (Adegboye, 1985),

Eb
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2.1.1 Mycoplasma gallisepticum

For the pathogenic avian mvcoplasma isolated
Edward and Kanarek (1960) suggested the species name

of M. gellisepticum (the serotype I by Yamamoto and

Adler, 1958a, b, or Serotype A by Kleckner, 1960).

Recoveries of M. gellisepticum was possible from

the trachea much earlier than from the air sac or
lungs (Olson et al. 1962; Rodriguez 2nd Kleven, 1980a).
Several authors reported that the isolation of this
organism, following exposure decreases with time

until it becomes impossible to culture the organism
from any part of the respiretory tract inspite of the
positive serological evidence (Olson ¢t al, 1962;
Roberts, 1964b, Roberts et 21. 1967; McMartin, 1967;
Jordan and Kulasegeram, 1968), Similar difficulty

in the isoletion of M, gallisepticum has been repcrted

from old birds which have been infected at an early
age and are serologically positive (Roberts, 1964b;
Roberts et al, 1967; Yoder, 1978)., This phenomenon
has been described as "Latent Infection" (McMartin,
1957; Roberts et el. 1967, Jordan and Kulasegarum,
1968; Sahu and Olson, 1976a). Roberts et al. (1967)
reported that the clinical infeetion appears when the
M. gellisepticum organism become extracellulerly

located and the latent infection ensues when they
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take up the intracellular position and remain
quiescent in a state of equilibrium with the host
tissues, Following interruption of this equilibrium
by some stress factors such as infectious bronchitis
vaccination (Hungerford, 1969; Jordan and Kulasegaram,
1968) the latent M, gallisepticum organisms multiply,
take up the extracellular position and the clinical

disease is triggered off,

M, gallisepticum is a2 cause of a disease condition
commonly designated as Chronic Respiratory Disense
(CRD) of chickens and infectious sinusitis and
occasionally encephalitis in turkeys (Fabricant,

1960; Jordan, 1975; Yoder, 1978, 1979).
M, gallisepticum alone produces a relatively mild
air sacculitis which characteristically runs a

chronic course (Fabricant, 1969, Yoder, 1978).

Experimental infection of the respiratory tract
may result in neither clinical sign nor gross lesion
(Pierks et al, 1967; Yoder, 1978), disease being
restricted or generslised (McMartin, 1967; Crimes and
Rosenfield, 1972) within the respiratory system, or
haematogenous spread to many organs and tissues
(Peters, Faber et al., 1966; Olson end Kerr, 1967).
Even in natural infection, the disease may be
subclinical and inapparent with no obvious effects

on performance or production (Truscott et al, 1974).
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Various strains »of M. gellisepticum have been
reported, Amcng these, strains R, S-6, PG31, 1150
were used 2s challenge strains by Hildebrand, Page
and Berg (1983) in evalusting the safety end efficgcy
nf an inactivated MG bacterin, They reported that
MG Bacterin was capable of protecting chickens and
turkeys of various ages from clinical signs cof
M. gallisepticum caused by intresinus chzllenge with
the above strains o>f M. gallisepticum,

Tropism for certain organs and tissues is
exhibited by some strains of M, gallisepticum. The
S6 strain shows maffliidityy not only for respiratory
tissues, but also for the brain of chicken following
infection by intracerebral, intrathoracic end
intraperitoneal routes (Yamamoto and Adler, 1958a).
For chicken and turkey only S6 strain of MG was shown
to cause nervous signs and lesion (Varley and Jordan,
1978a, 1978b). This strain also shows®iropism for
arteries in the brain following intravenous inoculation

of the organism (Clyde and Thomas, 1973.

M. gallisepticum hes also been isolated from
various other avian species, It was isclated from
chukarpatridges (Wichman, 1957), peafowl (Willis,
1955) pheasant (Osborn and Pomeroy, 1957) and from
guinea fowl (Von Rockel, 1953). Recently

M., gallisepticum was isolated from sinus aspirates
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of 2 wild-type turkeys and 1 domestic turkey living
in close contact on a farm in Tehama county,

California (Jessup et al, 1983),

The first report of isolation of M, gallisepticum
from Nigeria was by Etukudo and Adegboye (1983a) who
out of 59 Mycoplasma isclates from a total of 580

CRD cases, positively identified only two (3.4%)

as M, gallisepticum, As for serclogical evidence

of infection, Onunkwo and Onoviran (1978) recorded a
seropositive rate of 69,0% for MG, among 7,604 chicken
slaughtered at a market in Jos, Plateau State of
Nigeria, Etukudo and Adegboye (1983a) reported a
seropositive rate of 71,3% for MG in Zaria Area and
Abdu et al, (1983) reported an overall prevalence

rate of 47.5% for MG also in Zaria Area, Kaduna

State,

2.,1.2 M. synovise

The serologically distinct mycoplasma associated
with infectious synovitis of poultry (Chalquest and
Fabricant, 1960) was named M, synoviae (Olson et al.
1964a), The type strain is WVU 1853, Other known
strains are H (Kume et al., 1976), and F2-CAS (Yoder, 1971).
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M. synovi=ze is a more difficult mycoplasma to
grow in vitro, requiring 10-15% heat inactivated
swine serum together with the addition of 0.1g
per litre of diphosphopyridine nucleotide (DFN) (or
nicotinamide adenine dinucleotide-~NiD) and 0,1g per
litre of L-cysteinthydrochloride (Frey et al. 1968).

M. svnoviae is primerily associcted with
synovitis mainly of the joints and foot pads of birds
(Chalquest and Fabricant, 19603 Jordan, 1975). The
associetion of M, synoviae with broiler respirstory
diseases was first described in the U.S.A. by Kleven
et al, (1971) and Vardaman et a1, (1672), The air
szcculitis produced is accompanied by pathrlogical
changes in the respiratory tracts of chickens and
turkeys (Ghazikhanian, Yamsmoto, Cordy, 1973; Jordan,
1975; Yoder, 1971, 1979; Hirano et al. 1978). The
respiratory phase of M, synoviee was later confirmed
by MacOwan et al. (1982). Bacteraemic phase (Olscn
end Kerr, 1967; MaeOwan et al. 1982) is common
sometimes without the swelling of the Jjoints (0O'Brien,
1972; Olson, 1978). M, synoviae sirsacculitis is
enhanced in br-~ilers administered with live=virus
vaccines of Newsastle disease (ND) and infectious
brorchitis (IB) (Kerr and Olson, 1970; Kleven et al.
1972; King et al. 1973; Vardeman et al, 1973; Kume
€t 21 1976). Springer et al. (1974) also reported a
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synergism between M, synoviae, infectious bronchitis
(IB) ond ND viruses as well as with Escherichia coli,

This disease constitute the major cause of eixndemna-

tion for unwholesomeness (0'Brien, 1972),

M. synoviae organisms are more readily recovered
from the respiratory tract than from swollen leg
joints (Sato and Nomomura, 1973) and from the trachea
then from the airsacs (Olson et al. 1964b; Kume,
Hay=2tsu and Yoskioka, 1976). M. synoviae has been
recovered from cloaca and yolksac of turkey poult
(Jordan and Amin, 1980). Though the natural hosts
of M, synoviae are chickens and turkeys, the organism
hns been isolated from a2 natural outbrezk of
synovitis in guinea fowl (Pascucci et al. 1976). The
susceptability of 24 - end 180 day-old White Pekin
ducks experimentally exposed to M. synoviae has been
reported (Yamnda and Mztsuo, 1983).

4

To the best of our knowledge, there is no report
of isoclation from Nigeria, but a2 few workers have
presented serological evidence of occurence (Onunkwo

and Onoviran, 1978; Abdu et al. 1983),

2.1.3 M. melesgridis

It was Adler et 21. (1958) who first esteblished

5 .

the association of a mycoplasma nther than



18

M, gellisepticum with infections in turkeys, Later
the mycoplasmo wes named M. meleagridis and shown to
be capable of causing alrsacculitis in turkeys

(Yemsmoto et al. 1965;. Yamamoto and Ortmayer, 1966),

M. meleagridis colonies appear on Mycoplesma

agar media after approximately 72 hours of incubation
at 37°C under 5% C02., The colonies on initial
isolation do not show cheracteristic fried-egg

esppearance (Mohan, Adegboye and Orajoka, 1979).

M. meleagridis is the cause of airsacculitis in
turkeys all ~ver the world (Dieks et al., 1967;
Mohammed and Bohl, 1967; Yamamoto, 1978; Mohan,
Adegboye and Orsjaka, 1979). The infection occurs
either as a genital or a respiratory infection,
although the respiratory phase might occur in the
absence of the vaginal infection which readily occurs
following insemination with infected semen (Mchammed
and Bohl, 1967; Kleven a2nd Pomeroy, 1971). This
organism ceus:c airsacculitis in day-old poults (Kumer
et al. 1963). In this case the embryo bocomes
infected with this orgenism in viyo (Yamemoto, 1967;
Rhnhedes, 1971). Several inVUstiga%ors have associsted
leg abnormelities or deformities designated "Turkey
Syndrome 65" (TS 65) with M, meleagridis infection

of turkeys and it is suggested that generalised
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infection with this organism brings about the

condition (Frazer, 1966; Wannop, 1971; Wise et 21.

1973; Mohan et al. 1979).

Synergism has been reported between M, melesgridis
and E. coli (Yamemoto, 1978) =2s well es with
M. synoviaze (Rhoad' s, 1977) to produce, either a Lase

or a more severe 2irsacculitis.

M. melergridis, variation in virulence has
been shown, Pathogenic and nonpathogenic strains
have been isclated 2nd characterised  (Ghazikhenian
and Yemamoto, 1974a,b). Tropism of M. meleagridis
seems to be associated with the are of the turkey.

In young stock the organism may be found in the
cloace and bursa nf Fabricius (Yamemotn and Ortmayer,
1967) while in mature birds, the organism is found
in the oviduct »r phallus (Yzmamoto, 1978).

Cnly the turkey seems to be naturally susceptible
to the infiction of M, meleagridis, although a number
of other species such as Japesnese qusail, peacocks
and pigecns can apperently be infected (Yamemoto,
1978},

The first report of isolation from Nigerie was
by Mohan, Adegboye and Orajeka (1979). They

isolated arginine - utilizing mycoplasme - like



20

organism from an outbreak »f airsacculitis and bade-
leg syndrome in turkeys on the University Farm at
Nsukka, Anambra State, The organism was identified

biochemically and serologically as Mycoplasma

meleagridis (Mohan, Adegboye,and Orajaka, 1979;
Orajaka, 1982).

2.1.,4 M. gallinarum

The first avian mycoplasma species M., gallinarum,
was described by Edward and Freundt (1956), which
was identical with Serogroup B-M, M, gallinerum is
considered non-pathogenic (Fabricant, 1969). The
non=pathogenic mycoplasmas h=ve very rapid growth
rate, and their presence makes the isolation of the
pathogenic ones more difficult (Rosenfeld, 1971;
Mallinson and Rosenstein, 1976; Sahu and Olson,
1976a, b) or impossible (Sahu and Olson, 1976b).
In either case the infectinn has to be disgnosed
serologically (Sahu and Olscn, 1976a, b),
Alternetively the organism could be propagated in
susceptible fowl {Roberts, 1964a; McMartin, 1976;
Rosenfeld, 1971) or in chick embryo (Roberts et al.
1967) before any attempt is made t»o isolate it.

M., gellinarum is freguently found in the respiratory

tract of chickens (Rosenfeld, 1971) where it might
play a protective role to the ciliated respiratory
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epithelium against the dameging effrct of |
¥, gellisepticum (Taylor-Robinson and Cherry, 1972;
Cherry-and Taylor-Robinson, 1973),

However thc pathogenic potentials of M, gallinarum
have been demonstrated by various workers, Dierks
et 21, (1967) found mild airsac lesion in mycoplasma-
free turkey poults inoculated in the airszes with a
broth culture of M, gallinarum. During 2 field
investigation of a2 respiratory-disease problem in a
concentrated broiler-producing area in North Georgie,
by Kleven et al. (1978), & high percentage of
mycoplasmn cultures from tracheas and airsacs lesions,
which yielded pure cultures of M, gellinarum was
reported, Kleven, Eidson end Fletcher (1978) also
demonstrat d that a representative M. galligarum
isolete given by serosol or by air-sac inoculation,
produced airsae lesions in young chickens when given
in combination with s vac€ine combinjing Newcastle
disease and infectious broehitis or with a field
strain of infectious bronchitis virus. In this
respect, M. gallinarum they suggested is similer to
M. gallisepticum or M, synoviae, Stipkovits et al.-
(1978) reported a pathozenie synergism betweem
M. gellinarum and parvovirus, resulting in the

or~duction of much more severe fibrinous airsseculitis.

Kleven gt zl. (1978) believe that M. gallinsrum could
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be a factor in the respirztory disease in chickens
depending on the combinstion of circumstances.
Extra=respiratory pathological condition such as
perosis have been attributed to M. gallinarum (Varley

and Jordan, 1978a).

In Nigeria, particular attention has not been
paid to M, gsllinerum prob8bly because it is
regarded as being non-pathogenic (Fabricant, 1969).
The only docurent available to us is that of Etukudo
(1982) who reported 28 isolates of M. gallinerum énd
only 2 of M. gallisepticum)out of 58 Mycoplasms sp.
cultured from 580 suspected CRD cases, In this
report, M. gallinarum is the predominant mycoplasma
serotype irfoleted, This agrees with the finding cof
Kleven, Eidson and Fletcher (1978). The overall
impect of M, gallipsrum on respiretory diseese in

poultry is not yet known,

2,1.5 M. iowae

Avian mycoplasms serotype I (Iowa 695) was first
deseribed by Yoder and Hofstad (1962, 1964) and was
established by Dierks and others (1967) as one of
19 separate avian serotypes. . Laier;on the basis of
biochemical and serological studies (bLarber and

Fabrieant, 1971), this mysoplasma was put into one
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Serclogical group with serotymes J, K, N, Q and R,
This group has recently been given species status

with the neme of Mycoplasma iowae (Jordan et al.

1931).

Snme strains have been reported to cause a2irsac
lesions in poults and tendovaginitis in the hock and
footpad regions of chickens and turkeys following
inoculation at these sites (Yoder and Hofstad, 1962,
1964, Dierks et gl. 1967). Chicken embryo mortality
was demonstrated bv Yoder and Hofstad (1962, 1964)
and turkey embryo mortelity by McClenaghan gt al.
(1981) 2nd Rhoades (1981). Bredburv and McCarthy
(1981) reported tenosynovitis, arthritis end rupture
of digitel flexnr tendons in chickens after infection
with M, lowae, Deformitiecs and other abnormalities
such as shortening and bowing of the long bones,
which, together with the stunting and pror feathering
closcly resembled the conditinon known as turkey
syndrome 65, ond doviation of toes were recorded at
postmortem examination of turkev poults infected with

M. iowae (Bradbury and Ideris, 1982).

Apparently this speaies has not been reported

from Nigeria,
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2,1.,6 Other avian Mycoplasma species

Isolateés from ducks were named M, anatis
(Roberts, 1964b), M, znatis is known to be antie
genically related to serotype B by metabolic
inhibition (Barber and Fabricant, 1971). The
saprophytic mycoplasma recovered from the infraorbital
sinuses of chicken, were classified as A, laidlawii
(Adler and Shefrin, 1964), Shimizu, Erng and
Nagatome (1978) isclated from pigeons, arginine

positive mycoplasma strains for which the name

M, columbinum was proposed and glucose fermenting

strains for which the name M., columborale was
proposed. The type strain of M, columbinum is MMPI
while that of M. columborale is MMP4, Whether

M. columbinum and M, columborale are pathogenic

for pigeons remains to be determined,

According to Fabricent (1969) and Barber and
Fabricant (1971) serotype D (Mycoplasma gallinaceum)

isolated from chicken trachea was serologically

related to serotype P, Serotype D (M. gallinaceum)
have been grown from turkey (Jordan and Amin, 1980)

Serotype F (Mycoplasma gallopavonis) was isolated
by Adler and Yamamoto (1957). Serotype F (M.

gallopavonis) has been recovered infrequently from
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both chickens and turkeys (Jordan and Amin, 1980),
Recently strain SA of serotype F (M. gallopavonis)

was shown to belong to species, Mycoplasmz gallinaceum
(Talkington and Kleven, 1984),

Apparently species of avian mycoplasma such as

M, anatis, M. columbinum, M, columborale,

M, gallinaceum, M, gallopavonis, A, laidlawii have

not been reported from Nigeria,

2,2 RECOVERY OF AVIAN MYCOPLASMA

The successful recovery of mycoplasma from
clinical specimens is dependent upon a number of
factors, including those host-dependent components
that may condition recovery and a variety of cultural
or technical factors that may either enhance or limit
primary isolation of these organisms, Some of these
factors as listed by (Tully, 1983c) are as
follows: host factors which include, antibiotics
or other drugs in tissue or body fluids; presence
of enzymes or other inhibitors in ground tissues; low
levels of organisms in the tissues selected, and
antibodv in host tissues or fluids, The cultural
factors include, poor quality of growth medium due to
batch variability; poor choice of culture medium

supplements, pH, atmospheric conditions, and
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temperature; inhibitory ectivities of thallium acetate
or antibiotics in medium; mycoplasma strain sensitie-
vity to growth medium components, such as yeast
extract or serum (more freaguently observed with

fresh isolates): competing microbial flora, including
other mycoplasmas; - latent mycoplasm~s that may
occur in culture procedures employed (animal host,
cell cultures, serum, chicken embrys, etc,) for
primery isolation., These various factors must

be considered in the development of proper cultural

technicues for mycoplasme recovery.

2.2,1 Media

Because of their small genome size, mycoplasmas
have limited biosynthetic capabilities, They thus
require wide range of precursor molecules for
macromolecular synthesis, Vitemins, nucleic acid
precursors, 2mino acidsand lipids are usuelly
supplied as growth requirements in various forms in
artificial media. (Fabricant, 1958, 1959, 1969;

Frey, Hanson and Anderson, 1968; Frey et al. 1973;
Whittlestone, 1376). As a result of their fastidious
growvth requirement their isolation from field speeimens
could be difficult and tedious (Jordan and Amin, 1975;
Adeboye, 1977; Yoder, 1979). It has been suggested

that no single medium is suitable for the recovery
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of 21l avian mycoplasma species (Rarile, 1974; Yoder,
1975). With modification and variation, media that
could give adequnte growth have been prepared

(Frey et al. 1968; Jordan and Amin, 1980), The same
medie mav be used for the recovery of mycoplasmas and
acholeplasmas while different media is used for the

ureaplasmas (Jordan, 1983),

Medium Supplement

Usuelly, swinz or horse serum {s often
incorporated in the media for mycoplasma cultivation
(Mohammed and Bohl, 1967; Frey et al, 1968; Shimizu,
Erno and Nagatomo, 1978, Mohan et al, 1979; Etukudo
and Adegboye, 1983a). Serum growth promoting ability
differs considerably among different lots of serum,
when large amount of mycoplasma work is to be done
the use of horse serum becomes costly. Thus, other
materials that could replace horse serum have been
souztit  {Jensen et 21. 1965; Teamura et al. 1975;
Haynstsu, 1978; Washburn et al., 1978; Johnson and
Som: rson, 1980), Egg yolk has been found to be one
of ~he most suitable (Jensen et al. 1965; Tomura et al.
197; Hayatsu, 1978). It has been found to be
consistent in growth promoting ability for M, pneumoniae
(Sasaki et 21. 1983). It could also be preserved for

2 years at 4°C, 1t is inexpensive, easy to obtain and
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contain large amount of lipoproteins, cholesterol

and phospholipids,

Specifically M. synoviase requires 0,1gm per litre
of diphosphopyridine nucleotide (DPN) or nicotinamide
adenine dinucleotide (NAD) and 0,1gm per litre of
L-cysteine hydrochloride (Frey et al, 1968), Various
studies show that a range of 0,002-0,1% NAD is
adequate for M, gynoviae growth (Thorpe, 1970; Olson
and Meadows, 1972; Adler et a1, 1974; Jordan, 1983),
Etukude (1982) attempted to incorporate NAD routinely,
but could not because the material is expensive,

Worse still, some mycoplasma isolates, obtained in
the NAD containing media batches were lost before
"they could be identified., Thus in his cultural
examination of 580 cases of CRD diagnosed clinically

or at postmortem, no M, synoviae was reported,

The constftuents of medium that has been
successfully used (Adegboye, personal communication)
to propagate M, gallisepticum is a2s follows:

Basal medium - PPLO broth powder (5.2gm/175ml

distilled deionized water) = 70%

Horse serum - 15 - 20%

Glucose, Arginine or urea (10%) solution, - 1%

Yeast extract - 10%

L-cysteine hydrochloride - 0,1%

Nicotinemide adenine dinucleotide NAD

or Diphosphopyridine nucleotide (DPN) - 0,1%



Phenol Red (1% solution) - 0.2%
Penicillin solution (106u/m1) - 0,1%

Thallium acetate - 0.,2%

2.2.,2 Specimen Collection

Various methods for speeimen c¢ollection have been
used, These include swabs taken from cropharynx,
esophagus, trachea, cloaea during life and from
airsaes, joints and lungs after death (Roberts,
Olesunk snd VonRockel, 1967, Frey et al, 1968; Yoder,
19793 Rodriguez and Kleven, 19ana, b; Jordan, 1983).
Aspiration from infraobital sinus or joints, semen
or yolk and inoculum from homogenized tissue such as

lungs have also been used (Jordan, 1983),

2.2.,3 Culturel Teshnigues

Broth cultures:

Primary isolation are ususlly made by snapping
off swabs into broth in sterile test tubes with loose
fitting tops. A serizl tenfold dilution of the

4 t0 10779, This

specimen is made in the range 10°
is because at low dilutions, some cultures are

overgrown by bacterial contaminents, while the
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higher dilution often yield pure mycoplasmas (Frey,
1968; Adegboye, 1981; Jordan, 1983; Tully, 1983c).
Tubes are sealed airtight and incubated at 37°C,
Usually, 2ll three types of broth (glucose, arginine
or urea supplemented) are inoculated, unless a
specific mycoplasma with known nutrititional require-

ment is being sought,

Glucose-supplemented broth is observed daily
for colour chenge of the phenol red indicator from
pink (pH, 7.6) to yellowish (pH, 7.0) as was suggested
by Roberts et 2l1. (1967); Rodriguez and Kleven
(1980a,b) is used to indicate growth, Though of
minor value, increased turbidity of broth is also
used as an index of growth (Butler and Knight, 1960;
Tourtellotte, 1960; Mohan et al. 1979; Yoder, 1979).

Incubetion period for pH change can vary from
few hours to several days, depending on the mycoplasma
species (Adegboye, 1981), Cultures showing homogenous
colour change (without obvious bacteria contaminants)

are used for inoculating solid media,

Cultures on solid media

Routinely appropriate agar plates are inoculated
and allowed to dry, Plates of glucose and argininee

supplemented media are incubated at 37°C in glass
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anserobic culture jar, in a CO2 enriched atmosphere
provided by the addition of 1N HC1l to marble chips
in a small beaker, The atmosphere is usually humi-
dified by the inclusion of cotton wool soazked in
water (Frey, 1968; Adegboye, 1981; Jordan, 1983),
For avian mycoplasma an atmosphere of CO2 is of no

particular advantage (Amin and Jordan, 1978),

Maximum recovery of mycoplasmas by direct plating
onto agar have been reported (Amin and Jordan, 1978).
But the author agrees with Yoder (1979) who mezintained
that initial passage in broth was necessary to reduce
bacterial contamination, By Tully's (1983c)
evaluation, specimen inoculated directly onto agar
medium are only successful with host tissues and
fluids containing large numbers of mycoplasmas; also

some organisms may not propagate on secondary passage.

Although swabs are usually satisfactory for the
isolation of organisms from field material, it may be
desirable to prepare an inoculum from homogenized
tissue, such as lung., Such tissue is broken up in
small quantity of appropriate liquid medium with a
pestle and mortar, glass, or mechaniczl homogenizer

(Jordan, 1983),.

As field strains are occasionally not seen until

after 20 days of inooulation, it is worthwhile to
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incubate cultures on solid medium for 20 to 30 days

before discarding ag negative (Jordan, 1983).

2.3 IDENTIFICATION OF ISOLATES

2.3.1 Purification

Impediments to successful identification and
characterization of the mycoplasma in both primary
isnlates and laboratory culture have been that of
mixed cultures, rapid overgronwth by non virulent
species, and L-phase »f bacteria (Razin and Oliver,
1961; Al-Aubedi et al. 1971a; Sehu and Olson, 1976a,
b; Rosefeld, 1971).

Sabin and Johnson (1940) were the first to
describe a mixed culture of mycoplasma, They recovered
three kinds »f mycoplasma colonies from mice, Adler
and Ysmamoto (1957) reported a mixed culture of
mycoplasma from sinus exudate of a turkey in a case
of infectious sinusitis. Adler et al. (1958),
Fabricant (1960), and Jordan and Amin (1980) found
that mixtures of more than one type were often
recovered in cases of chronic respiratory discase of
chickens. Similarly other workers reported the
isolation of more than one species from e particular

site in various hosts including bovine (Hudscn, 1963),



33

dogs (Edward and Fitzgerald, 1951), and humans
Crawford and Kraybill, 1967). Msllison et z1. (1976)

noted that the presence of M. gallisepticum in broth

and plate cultures may be mnsked by the overgrowth of

)

other mycoplasmas espee¢islly M. gellinarum., He also

-
—

reported the overgrowth by M. gallopavonis as a8

hinderance to successful culture of ﬁ. gallisepticum,
It is therefore very difficult t- make proper

identification without adequate culture purity.

The problem of mixed culture and overgrowth by
less fastidious organism may be tackled by cloning,
(Anon, 1979), filtratior through membrane filters
220=450nm (Tully, 1983a), by immunofluorescence
staining of mixed growth on agar (Barile and Del
Giudice, 19723 Jordan and Amin, 1980) and recently
by a combination of growth inhibition technique and

immunofluoreseence (Fradbury and McClenaghan, 1982).

Cloning ss one purificatio»n procedure involves
the picking of well isclated colonies and subcul turing
three times from terminal dilution plates. It has
been nnted that cultures can be hard to purify by
cloning whin more than one speefés is present within
one solony (Del Giudice et al. 1967; Fabricant and
Freundt, 1967). Al-Aubaidi and Fabricant (19712)
observed that cultures which appear mixed on the

bases of eolonial morphology mav actually be mixed
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or be a pure culture, while some cultures which appear
morpholngically homogenous sre actually mixed,
Fabricent (1969) reported that some mycoplasma
cultures sent to his laboratory as "type cultures"

or representative serotypes on which species or
serotype description were besed, were found to be
mixed cultures, Most of these mislabelled cultures
were supposed to be purified by the accepted procedure
of cloning three times, He added that this method
does not guarantee a pure culture of a single

mycoplasma species.,

As L-phase variants of bacteria share the fried
egg shape colonial morphnlogy, they could be confused
with true mycoplasma. Suspected isolates are therefore
transfered to penicillin and thallium asetate free
medium, True my8oplasma maintain their colonial
appearance, while L-phase varionts will revert to the
bacterial forms and will produce the typical surface
colonies of wall-covered bacteria (Razin and Cliver,
1961; Adegboye, 1977; Gourlay et al., 1974; 0jo, 1976;
Razin, 1983). It is useful to pretest the filtration
characteristic »nf the organism to be cloned before

actual cloning is performed (Tully, 1983a).

Filtration process is es rocommended by Tully
(1983a), with a sterile needle and syringe, few ml of

the test mycoplasma broth culture is taken. The needle
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carefully replaced with appropriate membrane filters
(220nm - 450nm pore diameters) on the syringe. Gentle
pressure is applied and the broth pesses through the
filter int» a clean sterile vial., Serial dilution

of the filtrate is made and the vials securely capped,

incubated »nd observed for colour change,

Tully (1983a) on filtration characteristiecs
stated that members of the class Mollicutes will pass
through 450nm filters and that most mycoplasmas
usually will exhibit passage of veriable number of
cells through 300 and 220nm membranes, He also
observed that filtrates obtained after gentle pressure
filtration through 100nm membranes are usually sterile.
Bacterisl L-phase verinnts show only minimel passage
of orgaznisms through 450nm filters, and filtreate
obtained “rom 300nm membrene jsg usually sterile
(Tully, 1983a). Most mycoplasmas show minimal
decrease in cfu/ml on filtration through 450 and 300nm
membrane filters, 2 few of them show a drop of 2 to
4 logs in number after passage through 300nm filters,
Filtrates obtained -after passage of broth culture
through 220nm membrane filters demonstrate a decline
f 5 to 6 logs in céu/ml over unfiltered broth cultures,
whereas 100nm filtrates are ususlly sterile (Tully,
1983a).
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Fluorescent antibndy (FA) technioue has been
used for the identification »f mycoplasma is~lates.
Specific mycoplasme antisera are prepared in rabbits
by the methods 2f Morton and Roberts (1967). The
gamma globulin fraction of the serum is usually
conjugated with fluorescein isothiscyanate (FITC)
by the procedure of Nairn (1969). The fluorescein-
conjugated antiserum is then used to stain directly,
mycnplasma cnlony impressions (Clerke et al. 1961) or
agar blocks of cultures (Al-Aubaidi and Fabricant,
1971b) for FA examination, Use of this procedure
obviates the need to obtain pure cultures of each
organism, as mixed cultures can readily be detected,
and a2s assessment of the relative proportions of
different mycoplasmes in the sample obteined

(DelGiudise et al. 1967).

‘n

Suceessful detectisn =f mycoplasma mixtures by
immunofluorescence depends on the proportions present
in the mixture, fastidious mycoplasma could be masked
by the overgrowth of a more prolific species, Barile
and DelGiudice (1972) reported practical difficulties
of applying direct fluorescent antibody test to "heavy
and mixed mycoplasma growth", and they referred to
incorporation »f growth - inhibition antiserum in

their medium,
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Recently, Bradbury and McClenaghan (1982)
described the use of a modification of the growth
inhibition technique for detecting mycoplasma mixtures
from avian sources, combined with immunofluorescence,
This procedure was aimed at inhibiting the growth of
a predominant mycoplasma in a mixed culture and thus
allowing a minor component to emerge, Rabbit antiserum
to the already identified mycoplasma was used for
the growth inhibition test. The resulting colonies
were identified by FA test, This technique, they
reported, revealed mixtures that were not detectable
by immunofluorescence alone. It may also be of value

for checking the purity of cultures,

2.3.2 Testing for Sterol Reguirement

The test to establish the sterol requirement
of mycoplasma is an essential part of the identifica-
tion and taxonomic description of these organisms,
Hence cloned isolates are differentiated from
Acholeplasmas by any or all of the following tests:
direct method of growth in serum-free medium, assess-
ment of the growth response of the mycoplasma to
increasing amount of cholesterol, and indirectly by

measurement of growth inhibition by digitonin, Serum
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is~simply excluded from the medium components in

the direct sterol requirement test., True mycoplasmas
would not grow in serum-free medium, while Acholeas
plasmas could, But it hos been reported that some
mycoplasmas have very minimal need for sterols and

so carry over of serum cholesterol in the inoculum
may 2llow the organism to grow through four or five
consecutive passages (Tully, 1983b).

The growth response to cholesterol technique
was introduced by Razin and Tully (1970), who observed
that increasing amount of growth occur with increased
levels of cholesterol, The Acholeplasmas do not show

this graded growth response (Razin and Tully, 1970).

The digitonin sensitivity test was adapted from
a paper disc growth inhibition test by Freundt et al.
(1973). Paper disc saturated with 1,5% ethanolic
suspension of digitonin and placed on agar inoculated
with mycoplasma broth produced zones of growth
inhibition, Most Acholesplasmas give a negetive
result and their growth occur up to the digitonin
disc. Few non-sterol-requiring acholeplasmas may
show slight inhibition zones (1.3mm) to digitonin
(Tully, 1983b).



2,3.3 Other Biochemical Charactcrization

The obligatory bicchemical tests for avian
mycoplasma include glucose fermentation, arginine
and ures decompysition (Erno and Stipkovits, 1973;
Aluotto et al, 1970; Razin and Cirillo, 1983) and
filr and spots formation (Edward, 1950; Fabricant
and Freundt, 1967; Freundt, 1983b). Cther optional
tests for identification are phosphatase activity,
tetrazolium reduction, and serum digestion (Aluotto
et al. 1970; Williams and Wittler, 1971; Bradbury,
1977, 1983) and arbutin and esculin hydrolysis
(Williams 2nd Wittler, 1971, Rose and Tully, 1983).

The glucose fermenters are recoenized by
apprrpriate pH chenges, A drop of 0.5 pH units »r
more in glucose enntaining culture, compared with a
contrnl tube indicete & positive reaction (Aluotto
et al. 1970), It is worthy to note that growth medium
conteining horse serum and yeast extract mey show
slight fall in pH even in uninoculated media after
several days of incubation, Also non-fermentatiwe

orgsenisms such as M, bovigenitalium may produce small

amount of ecidic metabolie products fromf constituernits vthe
than sugers, leesding tc 2 subseguent drop in pH
(Razin and Cirillo, 1983). To circumvent these

problems, it has been suggested that medium without
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yeast extract and with 1% (v/v) PPLO serum fraction
instead of horse serum be used, Also that the basal
medium be pretreated with glucose oxidase, peroxidase,
and arginine decarboxylase to remove any trace of
glucose and arginine (Freundt et al. 1979). Some
Acholeplasmes decolorize the indicator so fast that
the =2cidic shift mey not be observed (Razin and
Cirillo, 1983).

The mycoplasmes are divided into two groups on
glucose fermenting ability which are: the glucose
fermenters such as, M, gallisepticum, and the non=
glucose fermenters, such as M, gallinarum, Barile
et a1, (1963, 1966) categorized Mycoplasma species

as arginine-positive or arginine-negntive organisms,
Most arginine positive species e.g. M. meleagridis
do not ferment glucose and most glucose fermenters
do not hydrolyse arginine, Few myccoplasmas ferment

both, e.g. M. iowae, an avian isolate,

When arginine is hydrolysed, the resultant
ammonia produce an alkaline shift in the mycoplasma
culture (Shimke and Barile, 1963). The phenol red
(pH indicator) added to the medium changes colour
from yellow to pink in arginine positive mycoplasma
culture, This test could be done on both the broth

and agor medium,
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The film and spnts phenomenon first described
by Edward (1950, 195&4) is exhibited by some mycoplasmas.
These srganisms develop a characteristic wrinkled
pearly film on the ~ger surface and tiny black spots
beneath and around the colonies. He used a medium
containing 20% heat inactivated horse serum. An
enhancing effect on Wilm and spots" formation was
reported by Fabricent and Freundt (1967) when they
used swine scrum instead ~f horse scrum, Freundt
(17°83b) recorded more pnsitive reaction when he used
mediz containing 10% epxp yolk emulsion in addition to
swine serum, Film and spots usually appear as soon
es growth is well developed, Incubation and observa-
tion made beycnd 14 doys may lesd to false positive
reaction (Freundt, 1983b), The film consists of
cholesterol »mmd phnspholipids, while the spots are
attributed t- the depnsition of calcium and magnesium
salts of fatty scids liberated through the lipolytie
activities of the mycoplasmas (Freundt, 1983b).

2.3.4 Serological Characterization

Use of serological procedures have made it
possible to identify and speciate the mycoplasmas,
Typing of isolates into species involves seroclogical
tests such as the CGrowth inhibition =nd

Epiimmunofluorescent tests, Edward snd Fizgerald,
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(1954) first described the use of the cnlony-
inhibition test,

These authors and Nicol and Edward (1953),
produced inhibition of mycoplasma rrowth by
incorporating antiserum to the homologous species.
Hui jsmans~-Evers and Rugs (1956) and Herderschee ¢t &1.
(1963), later-f-ound that filter paper disc saturated
with specific antiserum and placed on agar previously
inoculated with a homolapgous species, lead to zones
of growth inhibiti n around the disc, Clyde (1964)
modified this test and observed a high degree of
specificity using hyperimmune rabbit antiserum,
Stenbridge and Hayflick. (1967) advocated that
antiserum-impregnanted paper discs could be dried
and stored for long peri.ds with full retenticn »f

activity.

Table 2.1 summarizes biochemical

rezctions of some known avian mycoplasme,
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Biochemical Characteristies of some known avian

Mycoplasma Spegies

Glucnse Areinine Film Tetrazclium Phos-~

Species Catabo- Hydroly- ond reductign phatase
1ism sis Spots (,.»/nn)a
M. anztis + - + /4 +
M, columbinasale - + + -/= <
M. cclumbinum - + + -/+ -
M, c-lumborale -+ - - -4 -
M. gallinaceum + - - -/~ -
M, gallinarum - + + o/ + -
M. llisenticum + - - /% -
M. gellopavonis + - - w/w -
M. iners - + . -f =
M. iowae + + - +/ 4 -
M, lipofaciens + + + s -
M. meleagridis - + - -/+ +

M. synoviae + - + -/ -
A, laidlawii + - -

*Adapted from Methods in Mycoplasmnlogy

Vol. I, 1983, Academie Press, New York London

Ae = Aernbically. An = Anaerobically

w = Weak reaction.
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come pitfalls have been pointed ocut with the
growth inhibition test, The depth of aiar medium
influences the number and size »f mycoplasma colonies
(Bradbury snd Jordan, unpublished findings); the -
degree of inhibition is affected by the number of
organisms on solid medium used for the GI test (Clyde,
1964), Therefore the dept: of the medium hag effect
on the GI test (Jordan, 1983). &lso it hos been
observed that new mycoplasmaz isnlate¢s were less
susceptible to growth inhibition and sgglutination by
specific antiserum till after several subcultures

(Frey and Hanson, 1969).

Andfher test widely used fﬁr the identification
of the mycnplasma including avian species is the
epiimmun~flusrescence test. The first of such
studies was conducted bv Liu (1957) to examine

Eaton ~eent befre its identification as a Mycoplasma.

Chanock et al (1961) used this methsd to demonstrate

M. pneumonise in the lun~s of chickin embryos., Two

methnds of fluorescent antibody strining of mycoplnsma
cnlonies zre used, These are the direct 2nd indirect

tests.

v

For the direct method, mycoplésma cultureg are
plated on PPLO agar and incubated until good
growth is obtained, Petri dishes (90mm)} containing

15ml of 1,5% agar media sre mngt satisfactory,
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Thicker plstes nre.oﬁtically undesirable and thinner
plates resulted in menipulative problems (Bass and
Jasper, 1972). F-r best result, mycoplasma growth on
sgar plate should not be confiuent (Gardella et al,

specific mycoplasme antiserum is prepared in
rabbits hy the methods o»f Morton and Roberts (1967).
Mycoplasma antisera eﬁﬁld alsn be prepared in horses,
drnkeys »r mules, but such antisera contain large
amrunte of lipide and nther subsirates that interfare
with FPITC conjugatinn (Gardelln et al. 1983), The
gamma globhulin fraetinn of the antiserum is lebelled
with FITC as described by Nairn (1669). Few drops-
of the working dilutisn of the specific ernjugated
antisera are placed on agar plates or agar pieces
cut frum agar plate containing mycoplasma colonies
(71-7/ubaidi and Fabricant 1971b; Rosendal and Black,
1972; Gardella et 21, 1983), The agar plates arvre
placed in » shallow parn over moist paper towels and
incubated for 30 rin. =t 37°C with eovers slightly
open (Baas and Jasper, 1972). Thw conjugate is then
poured off the plate, The plate is washed several
times with PBS, dried and examined wridor Fﬁfmigfbscope
Dyvedola and Cansellotti (1972) reported the succesaful
use of the direct FA test for identifying - L

M. gallisepticum and M. meleagridis and Buys (1976)
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described the use »f the direct test with ¢conjugates
for 10 avian mycoplasma species for identifying such

isnlates "in situ" on agar plates.

#or the indirect immunafluorescence test, same
materinls are used with the exception of a2 secondary
antiserum. This secondary sntiserum is 2 fluorescein-
conjugated antiserum (e.pg. fluorescein-conjugated
anti=-rabbit slobulin) to the primary antiserum, The
indirect pr .cedure is performed similarly to the
direct test with some varistion., The unconjugated
mycoplesme antiserum is placed on the agar plate
with mycoplasm= c~lonies., The plate is incubated
for 30 minutes, wzshed twice with PBS, The wecrking
dilution »f conjugated secondary antiserum is added
to the plate and incubated further., The plate is
then washed with PBS and examined miercscopically as
described earlier, Stipkovits and El-Ebeedy (1977)
used indirect immunofluorescence tn examine serolo-
gical relationships between the savien mycoplasma
serotypes, The main advantaze of this procedure is
the potential fur screenin- sera for anti-mycoplasma
artibodies, and -nly -~he fluorescent rcegent is

needed herc,

Corstvet and Sadler (1964) found the direct
fluorescent antibodv test more valuable than the

indirect test for stzining ¢ lony impressiocns of
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M. gellisepticum, M. synoviae and M, meleagridis,

Eradbury (1982) deseribed the use of antisera
produced in chicken for the identification of avian
mycoplasme by indirect immunnfluoresence, She reported
thet this indirect fluorescent antibody test was
successful in identifyine the majority of unknown
cul tures, and almost all the svi~n serotypes, hut

failed to detect isolates of M, columbineselc,

M, pullorum and M, gallinaceum. She suggestcd that
failure to deteet isnlates ~f M. columbinasale was
probably because this mycoplasma appears to be

confined to pipeons (Fabrisant, 1969).



Chapter III

ISOLATION AND CHARACTERIZATION STUDIES

3.1 INTRODUCTION

Chronic respiratory disease (CRD) is one of the
costliest disease problem confronting the poultry
industry (Yoder, Jr., 1978). Economic losses
result from reduced feed efficlency, decreased egg
production, downgrading of carcassses and increased
medication cost, The disease is caused primarily by
M, gallisepticum, which belongs to & group of
fastidious bacteria, A closely related mycoplasma
M, synoviae which was more often associsted with
Joint infections was shown to be able to cause
respiratory disease in poultry (MaCowan, Randall,
Jones, and 'Brand, 1982), 1Its exact role in CRD is
not yet known, The disease as encountered in the
field is very often complicated by other bacteria
and respiratory viral infections, giving rise to a
very serious illness (Fabricant, 1969; Jordan,

1972; Etukudo and Adegboye, 1983a, b).

CRD is generally believed to be common in
Nigeria. This belief is based mainly only on
clinical signs and postmortem findings of airsacculitis.

Only few reports on the Rapid Plate Agglutination (RPA)
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test is available (Onunkwo and Onoviran, 1978,

Etukudo, 1982; Kujul, 1983%; Abdu, Bishu, Adesiyun

and Adegboye, 1983) in addition to clinical and
postmortem observations (Mohan, Adegboye, and

Orajaka, 1979; Olufarati, Ikede, Kasali and Ojo,

1981), Moreover there is one report of M., gallisepticum
isolation (Etukudo and Adegboye, 1983a), These reports

indicate that CRD is a major problem in Nigeria,

There appears to be no published cultural
investigation on M, synoviae in Nigeria, especially
on whether the organism is involved in CRD, Majority
of reports had been only on serological survey.
Apparently there are also no reports of investigations
on the involvement of other avian mycoplasmas
(e.g. M, iners, M. meleagridis, M, anatis,
A, laidawii etc.) in CRD. In the study presented
below attempts were made to isclate and characterize
mycoplasmas associated with diseased and non-diseased

respiratory tissues of chickens,

3.2 MATERIALS AND METHODS

3.2.1 CLulture Media

The medium used was according to Etukudo and
Adegbcye (71983a) which was adapted from Frey et al.

(1958) with minor modifications.
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Constituents

1, Basal medium:

Bacto PPLO broth powder without crystal
violet (Difco Laboratories, Detroit, Michigan) was

used,

Bacto PPLO Agar (Difco Laboratories

Michigan) was used directly f-or agar plates.

2. Horse serum:

Two horses at the Veterinary Clinie of th«
National Veterinary Research Institute, Vom, were
bled - eseptieally, from time to time, Serum from
the twe horses had carlier been shown to be able to
support the growth of different mycoplasmas, The
blood was allowed to clot at +4°C overnight. Serum
was aseptically separated, Pooled sers was seitz

filter-sterilized and frozen at =20°C.
3. Glucose:

10% (w/v) stock snlution was prepared using
Dextrose (Difco Leboratories Detroit Michigan), This
wes dispensed in 10ml amountsiintc universal bottles,
autoslaved at 121°C, 151b per sq. in pressure

for 15 min and then stored at +&°C.
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4, Yeast extract:

Yeastolate (Difco Laboratories, Detrcit, Michigan,
U.S.A.) was used instead »f Bakers ycast extract of
Ftukudo and Adegboye (128%). 10% (w/v) sclution of
TC yeastolate was prepared and filter sterilized for

each batch nf media prepared,

5. L=Cysteine hydrochloride:

A 10% stock solution was prepared by making up
1.0gm of Lecysteine hydrochloride to 10ml with i
distilled deionized water, This was filter-sterilized
using A450nm millipore membrene, dispensed in 2ml
aliquots into sterile universal bottles, and stored
at +4°C, This was used as = growth promoter according

to Frey et al (1968).

6. Hicotinamide adenine dinucleotide (¥/D)

or Diphosphopyridine nucleotide (DPN):

f 10% stock snlutinon was made by dissolving 0,5gm
NsD (BDH Chemical, Ltd., Poole, Eneland) in 2ml
distilled deionized water, This was made up to Sml.
It was filter-sterilized through 4% nm Millipore
membrane. The salution was dispensed in 1ml amounts
into sterile bijou bottles and frozen, This was used

ce o srowth promoter especi=]ly for M, synoviae.
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7. Phonol Red:

1.0gm phenol red {Difco Laboratnries, Detroit
Michigan) was dissolved in 100ml distilled deionized
water to make 1% stock sclution, This wes dispensed

in 10ml aliquots and stored at +4°¢,
8. Penicillin:

Benzyl penicillin sodium (Crystapen 600mg, Glaxo
Labtoratories Ltd. Greenford, Ingland) was reconstituted
with 1.0ml sterile water to give 1 x 106 units per-ml.

This was stored at +4°C until used,

9. Thallium acetate:

10% stock soluticn was prepared hy dissolving
1.0gm thallium acetate (Fisher Scientifie Co, New
Jersey) in distilled deionized water to make final
volume of 10mis, This was sterilized by autnglaving,
dispensed in 2ml sliquots and stared at +4°C. Both
the peniciliin and thallium a¢etate were used as

bacterisl inhibitors.

3.2.2 Preparation of Media

A 250ml breth and a 250ml agar medbn were

prepared from time to time as follows:

-
L
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5.25gm of the PPLO broth powder was weighed

into a conical flask, To this flask 175mls
distilled deionized water was added and the
mixture stirred and heated to boiling using a
magnetic stirrer-thermost hot plate (Gallenkamp
and Co, Ltd., London). The powder having dissolved
completely, phenol red (0.5ml of 1% solution)
was added and pH tested and adjusted to 7.6 with
1N Hydrochloric acid or 1N sodium hydroxide.

The broth was then autoclaved at 121°C, 151b

per sa, in, pressure for 15 minutes. It was
then transfered to water bath set at 40°C where
the other components were added aseptically in

appropriate amounts as follows:

Horse serum 50.0ml
Gluccse (10% solution) 2.5ml
Yeastolate 25.0ml

Cysteine Hydrochloride (10% solution) 0.25ml
NAD (DPN) (10% solution) 0,25ml
Benzyl Peinicillin 10® w/m 0.25ml
Thallium acetate (10% solution) 0,5ml
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Agar medium:

8.5gm PPLO Agar base (Difco Laboratories,

Detroit Michigan) was weighed and dissolved in 170ml
distilled deienized water. After pH adjustment and
autoclaving, other materials (items 3 to 7 above)
were added aseptically. The molten agar at approxi-
mately 40°C was dispensed into sterile 90mm plastic
petri dishes (Sterilin Ltd. Teddington, Middlessex,
England) and allowed to solidify. These plates were
stored at +4°C used, usually not longer than two

weeks,

3.2.3 Media for pglucose or arginine reguirement

test

Allucttos Formula (Alluotto et al. 1977) was

used, A 100ml test medium consisted of:

PPLO broth bas; SR o 74ml
Horse ser;h ..? __"%: '.: 10ml
Gluébse.o; Arginine (10% w)?) :I _;i 10ml
Yeastolate (ﬁ;% w/v) .. :ﬁ ';;3- 5ml

Cystetne Hydrochloride (10% solution) 0,712ml

.....
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NAD (10% solution) 0.2ml
Phenol Red (0.5% w/v) 1.0m1
Benzyl Penicillin (106U/M) 0.1ml
Thallium Acetate (10% solutinsn) 0.25ml

The pH was adjusted to 7.6 for glucose broth and
7.0 for arginine broth using IN NaOH and IN HCI
respectively. PEach broth medium was then seitz-

filtered and stored at +4°C,

3.2.4 Specimens

From 3 to 32 chickens were randomly purchased
from each of 7 different poultry flocks with clinical
CRD in Zaria area, A total of 90 chickens were so
purchased, Clinical signs exhibited included
catarrhal nasal discharge, coughing, sneezing, rales

and respiratory distress.

As controls, 30 apparently healthy birds were
purchased from 1 farm with no history of CRD for the
past 2 years, Blood was collected far serum from each
tird by exsanguination and a postmortem exemination
carried o%t, Swabs were taken routinely from the
nasal sinus, trachea, lungs and air sacs of each-bird,

to provide a total of 4BO respiratory specimens,
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Reference streins of M. gallisepticum (PG 31),
M. synovise (WVU 1353) and Y, gzllinarum (PG 15) were
kindly supplied by Professor E. /. Freundt »f the
World Health Orranization/Food and Agricul tural
Organization Collaborating Centre for Animal
Mycoplasmas, Universitv of Aarhus, Denmark, Moreover,
Dr, Janet M, Bradbury of the Sub-Department of Avian
Medicine University of Liverpool, Leahurst, Field
Station, Neston, Wirrel L64. 7TE, United Kingdcm,
supplied the above named reference strzins in addition
to strain S6 of M. gallisepticum. Thes: strains were
used as positive controls to check effisaacy of new
batches of media and in biochemical and serological

characterization of new isolates,

3.2.5 Cultural Procedure

In broth: Each swal was snapped off intou a
screw capped test tube containing 2ml broth. The
tubes were frozen at -20°C usuelly for not more than
two weeks until a reasonable number of specimens were
evailable to work on. The frozen specimens were
trawed at room temperature and mixed thoroughly,

Then 0,.2ml of each specimen was iransfered into s
fresh 1.8ml broth, This wes diluted serizlly in
3

ten folds down to 107°, Tubes were tightly screwed

~nd incubated at 37°C, Cultures were examined every
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24 hours for colour change from pinkish (pH 7.6) to
pink-yellow (pH 7.2 to 7.0). Tubes with good
honogenous colour change (i.e. without precipitates
indicative of becteria contamination) were frozen,
After 7 days, cultures that failed to show colour
change were passeged into fresh broth and incubated
for 7 more days, Broth culture with appropriate
colour change but with heavy precipitete indicatiwve
of bacteria growth were filtercd through 450 nm
Millipore membrane using 25mm filter holders =nd then
subcultured, Alternatively, the contaminat.d broth

cultures were re-diluted serielly and re-incubated,

On Agar:

To check for colonies, 0,.1m}l of each broth
culture with appropriate colour chanpge was diluted
serially tn 1072, Then & drop of cach dilution and
the undiluted culture was inoculated onto a2 quadrant

of an agar plate 2s shown in Fig. 3.1.
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Broth eultures with no zpparent solour ehange after
approx. 14 days of incubetion were also blind passaged
by inoculsting 1 drop of the undiluted eulture onto
agar plates, Plates were incubated at 37°C in glass
anaerobic jars (Gallenkemp and Co, Ltd, London) under

5-10% CO, tension provided by the addition of 4N
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hydrochloric acid to marble chips”COntainéd'in an
enclosed beaker, The atmosphere in the Jjar was

humidified by enclosing a wet cotton wool.

Plates were examined every 48 hours for mycoplasma-
& like colonies using a stereoscoplc microscope (Olympus
Optical Co., Japan) at a magnification of X40 to X80,
Plates were incubated for at lecast 12 to 14 days |

before Leing considered negative for Mycoplasma.

3.2.06 Characterization

The various steps used in characterization were
bagsed on standard methods ‘earlier described {Razin
and Tully, 1983), with minor modifications, They

were ans follows:

Purification of Isclates

; ﬁycoplasma—iiké colonies on any plate were
purified by <cloning. A single representative colony
was picked using the bevel of a hypoderumic needle
mounted on a syringe. This was inoculated into 0,2ml
broth, which was then diluted down to 10—3. The
cloned culture was incubated and subcultured onto

agar wedium after approx, 3-4 days., If colonies

were rcecovered the cloning process was repcated twice

: . A
. o .




60

more in those cases where the original plates had
some bacterial contaminants, However, if the
original plate yiclded pure mycoplasma-like colonies
and care was taken to remove only one well isolated
representative colony from the plate, cloning was
done only once, This was because repeated cloning
had lecd to complete loss of some valuable avian
mycoplasna isolates in the past (idegboye, personal

communication).

Reversion Studies

Each cloned mycoplasma-like isolate was plated
on myccplasma agar devoid of penicillin and thallium
acetate, incubated at 37°C, and examined daily for
7 days. The mycoplasma colonies were examined for
changes in typical morphology, if any. Blood agar
plates were also plated with broth culture of each
cloned organism and examined for bacterial colonies,

if any.

Biochemical Tests
(a) Sensitivity tc digitonin

To tect whether an isolate was sterol-requiring
and hence a true Mycoplrsma sp., sterile paper discs

6.35mm dianeter (Scheischer and Scheuell Inc., Keene,
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N.H. 03431, U.S.4.) were soaked in 1.5% digitonin in
ethanocl. The discs were dried in an oven and stored
for use, Cloned broth culture of each isnlste wos
inoculated on an agar mcedium »nd allowed to form a
streak line along the medium, A digitonin-impregnated
disc was then placed on the inoculum, and the culture
incubated by routine method, When the Scheicher and
Scheuell disc were no longer available, Millipore
filter absorbent pnads (Millipore SA, 67120 Molshein
France) were cut to shape snd used with satisfactory

result, PO

(b) Direct test for sterol-requirement

The direct broth method for'quantitating the
growth response to chnlesterol as recommended by
Razin and Tully (1970) was attempted with some
mrdifications, About 4«5 colonies from plstes of
thrice clanud isolates were nicked and transiered
into 1.8ml broth. This was serislly. diluicd with
mycoplasma broth deveoid ~f horse serum down to 10'5.
As a control, similor serial dilutions were made
using the regulsr mycoplasma hroth, Cultures were
incubated for 7-14 days and then subcultured onto
agar medium as fnllows: cultures in broth devoid of

h-orse serum were plated onto glucose ager devoid of

horse serum, while cultures in regulsr mycoplesma

-
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hroth was platéd unfﬁ regular agar medium containing
horses serum. All plates were incubated routinely and
exemincd every 48 hours for up to 14 days for growth.
The scrial dilutiosn done in broth Jdevoid »f horse
serum ensured thot horse serum contnined in the

sriginal culture woas dilwted out terminsily.

(¢) Test for glucose and srginipne utilizatiion

1.8m1 of each specially prepared test medium
éontaining either glucose or arginine (scction 3.3)
was incculated with 0.2m1 24 hours broth culture of
the isolate. Control (uninoculated) test medium was
similarly set Qp. Tubes were examined for & drop in
pH (glucose-supplemented) or a rise in pH (arginine-
supplemented) with reference to control test medium,
A drep in pH shown as a colour chonge from pink to
orange~yellow in the glucose broth was recorded as
positive for glucose-utilization, while a rise in
pH in the arginine medium shown by cnlour change
from yellgwish to pinkish wag recorded 235 positive

for arginine-utilization,

(d) Producti:n of film and spots

Regular mycoplasme agar plates were used for this
test, A4 cloned isclate was inoculated on a plate

which was then incubated routinely for up to 12 days,
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Plates werec examined every 24 hours for production

of film and spots.

Serological Tests
a) Crowth Inhibition Test:

The running drop technique (Clyde, 1964) was
used, One drop of a suitable dilution broth culture
of o cloned isolate which contained approx, 104
colony forming units (c.f.u) per ml was allowed to
run down the agar medium in a 90mm petri dish, and
allowed to dry. Three lines of such inoculum could
be accommodated on the 90mm petri dish and a 107 or
10™%
suitable., A 6,35 diameter paper disc (Scheicher and

dilution of an actively growing isolate was found

Scheuell) was impregnated with each suspect antiserum,
Disce were arranged 20mm apart on the inoculum, Each
isolate was so tested using hyperimmune scra against
the following organisms: M. gallisepticum (PG 31),

M. synoviae (WVU 1853), M. gallinarum (PG 16) (from
Professor L. A. Freundt, FAO/WHO International
Reference Centre for Animal Mycoplasma, Institute of
Medical Microbiology, University of Aarhus, Aarhus,

Denmark), M. gallopavonis (WRI), M. gallinaccum (DD),
M. iners (PG 30), M, iowae (695), M. columborale (MMP-4),

M. columbinum (MMPP-1), M. columbinasale (694),
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(from Dr. J. G. Tully, Mycoplasma Section, NIAD
BLDG 550, Frederick Cancer Research Centre, Frederick,

MD 21701, U.S.A.).

Control tests were set up using reference strains

of M, gallisepticum, M, synoviae, M, gallinarum,

against homologous and heterologous antisera,

Fig, 3.2 shows how the disc were often arranged,

FIG 3.2 5| TEST FOR MYCOPLASMA CULTURE

SHOWING ARRANGEMENT OF ANTISERA
DISCS ON INOCULUM LINE.

Antisera disc

é Line of inoculum
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b) Epiimunofluorescent (EF) Test:

Cloned and uncloned cultures of isolates were
used for this test. The use of uncloned cultures was
bkasecd on the recommendation of Al-fubaidl and FPabricant

(1971b). Tluorescein isothiocynate labelled hyperi-

mmune scrum against M, gallisepticum (PO 31),
M., synoviae (WVU 1853}, M. gallinarum (PG 16),
M, iowae (695), A. laidlawii (PG 9) and M, anatis
(1340) (from Dr. J. G, Tully, Mycoplasma Secticn,

NIAD BILDG 550, Frederick Cancer Research Centre,

Frederick, MD 21701, U.S.A.) were used.

Agar blocks containing few young colonies of
each isolate were placed on a clean microscope Slide.

Reference strain of MG, MS, M. gallinarum were grown

and used as controls. Slides were carefully identified
in respect of the organism and conjugate to be applied
to avoid mix up. Slides were arranged on an improvised

glass rod rack over a laboratory sink.

Colonies were first washed two times by soaking
the blocks in PBS for approx., 5% minutes and carefully
sucking off the PBS with a pasteur pipette, Agar
blocks were then dried by absorbing PBS from their
edges with a paper towel, Then few drops of

recommended working dilution of each conjugate were
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placed on the surfrce of agar block, Colonies were
thus stained for 30-45 minutes at room tempersture,
Excess conjugate was rinsed off with PBS pH 7.2 and thu
-brecks wert rins.d once with PBS., Excess PBF « zvvi. -

we's removed with absorberit .tissuel, - .

Initially blocks were examined without =2 mountant
under the Leitzlaborlux fluorescent microscope using
an Osram HBC 200W mercury vapour high pressure lamp

as light source-,.

Fluorescence considered specific was bright
yellow-green marking out the colonies precisely.
This was graded as +++, ++, +, =, depending on the

relative intensity.

3.3 RESULTS

3.3.17 Growth »nd trinl identifie-tion of Reference

Strains

Reference strains of M, gallisepticum (PG31),

M. synoviae (WVU1853), M, geliinarum (PG16) from
Prof. E. 4. Freundt were found to grow well on the
media formulation used, The original ampoule
material grew within 7 days in the broth, and when

subcultured onto agsr medium, good colonies were



67

.

obtained within 4-7 days., TFurther subculturing in
the broth or agar led to more rapid coleour change

in broth or production of colonies on agar.

In the GI and IMF test, satisfactory fésults
were obtained with these strains using the standard
antisera from Dr, J. G, Tully and Prof. E. A. Freundt.
With the GI test, clear inhibition @ones were
produced, Fluorescence graded as +++ was obtained

in the IFA test,

Of the totél of.9O clinicaliy ili chickéné
from 7 flocks, 41 (45.56%) birds yielded mycoplasma-
like colonies from a total of 360 respiratory tissue
swabs., On the other hand, only 1 (3.33%) of 30
clinically healthy chickens yielded a mycoplasma-like
- organisms from 120 respiratory tissue swabs
{(Table 3.1). A total of 480 respiratory tissue
swabs were examined. Each of the 7 flocks had

chickens positive for mycoplasma-like colonies,

P
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Isolates confirmed as Mycoplasma sp. did not

revert to bacteria in ponicillin end theo1lium acetste-
free media, and they did not grow at all on blood r
agar, They were 211 widely inhibited by digitonin
irpregnated discs which confirmed their dependence

on sterol. 7 of the isolates were resistent to
digitonin and were not zffected by decreasing
gradation »f horse serum. They were thus idertified

a8 Acholeplasm2 sp, (Plate 3.7).

3.3.3 Biochemical Characterization

The isolates were subjected tn the following
bjochemical tests:
- digitonin »nd serum degradation test
- glucose and arginine metabolism znd
observation for film =and spot production.
The result is summarized in Teble 3,2,
Six distinct groups emerged as frllows:-

1 Glucose +, Arginine -, Film and Spots -, Digitonin -

IT + - - +
111 - - 4 &
IV + + + +
v - + + +

VI - - +407= +
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3.3.4 Serological identification

The isolates were then subjected to GI and FA
tests, The GI test result is summarized in
Appendix 1, Clear inhibition zones ranging from
2.5mm to &mm were recorded as positive inhibitions
Cases of non spetific reactions whereby an isolate
is inhibited by many (heterologous) antisera were
cormon but, by selecting the antisera that produce
the widest inhibition zone, and with the background
knowledge of each isolates bioehemical reactions
(Table 3.2), an inference to the following mycoplasma

species were made for each isolate: M, gallisepticum,

M. syncviae, M., gallinarum, M., gallopavonis,
M, gallinaceum, M, columborale, and M. columbinum,

G isolates were lost after biochemical test and as
such growth inhibition test was not carried out,

They were not speciated, 7 isolates were not affected
by any of the 10 avian mycoplasma antisera used,

They were identified as Acholeplasma species, as they

were the same isolates resistant to digitonin,

Finally the isolates were tested by FA test,
The result is summarized in Appendix 2., Based on

the results, the following species were identified:
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M. gallisepticum PG 31, M, synoviae WVU 1853,
M. gallinarum PG 9 and A, laidlawii PG 9, There

was no cross reaction, This confirms the species

specificity of immunofluorescence test,

Table 3,3 and Appendix 3, show the main results
of the biochemical and sercological tests 2nd the final

identification of each isolate. On the basis of

these, 12 isolates were typed as M, gallisepticum _
(PG31), 2 as M, synoviae (WVU 1853), 18 as M, gallinarum

(PG16), 7 as A, laidlawii (PG9), 9 as M. gallopavonis

(WR 1), 1 as M. gallinaceum (DD), 3 as M. columborale

(MMP-4), and 1 as M, columbinum (MMP-I),

The distribution of the Mycoplasma sp. and

Acholeplasma Sp. per respiratory site is presented
in Table 3,4, It shows that 64,1% of all isolates
were made from the nasal sinus, 21,9% from the

trachea, 9.,4% from the air sacs and only 4,7% from

the lungs,

Table 3.5 and Appendix 4 compare postmortem
findings in all birds with frequency of Mycoplasma
and Acholeplasma species isolation. It revealed that

in all cases of airsacculitis, M. gallisepticum species
had the highest frequency of occurrence followed by

M. gzllinarum species, then M. synoviae. In cases
with pneumonitis M. gallopavonis occurred more
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frequently, followed by M. gallinarum then
M. gallisepticum, 1In cases of tracheitis
M. gzllinarum occurred more frequently followed by

Acholeplasma sp., then M. gellopavonis, In cases

of sinusitis M, gallinarum occurred more frequently,

followed by M, synovire, In birds with no gross

lesion, M, gallinarum was isolated more often, followed

by M. gallisepticum and M. gallopavonis.

Table 3.5 and Appendix 4 also show that large
number of cases of airsacculitis (22), pneumonitis
(11), tracheitis (15) and sinusitis (10) did not

yield mycoplasma isolate,

Representative colcnies of some isolates are

illustrated on Plates 3.1 to 3.7.



Table 3.1

Rate of Isolation of Mycoplasme-like organisms

from the

Respiratory Tissues of Clinically ill

(CED) and Apparently

Healthy Chickens

Flock No.

Desipg=- chickens

No. chickens
pnsitive for

Gro!ps nation sampled Myc-plasma- %
' like isolates

I Clinically A s 7 12 70.59
ill B 22 T 31.82
Chickens C 32 17 53,13
(360 swabs) D 11 1 9.10

F 3 2 66.67

G 5 2 40,00

SUB TOTAL 90 41 45,56
I1 Apparently E 30 1 3.33

healthy
chickens

(120 swabs)
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Table 3,2

Biochemical Characterization of isolstes
(arranged in groups of Identical Reactions)

Glucose Arginine Film

Groups 1Isnlate No. ngal Cata-  Hydro- and Eigi;
* bolism 1lysis Spots
I 25 2A 64A 23Stb, 7 + - - -
II 4T 6Sb 65c 78
9Sc 95b 21Sb 225a
225b 23Sa 24T 255 25 + - - -
25T 25A 26A 288 295
485b 93S 93Tb 100T
102A 107S 1095 1168
IIX 158 41T 595b 3 + - + +
_ . n
D Sl . A . SRV, S
v 4Tb 5S 6Sa 9Sa

20A 215 31T 32S
48Sa 505 50T 49S

RGS 89T 93Ta 94T 22 - + + +
1025 120S 865

(17L 421 L4S)*

————— - — i — N —— N ——— o ———— ———— ————— T ———— T — W ———— - — T — - —

VI (315 25L)* 60S! 3 - w +OT= +

* Dead before full identific-tion
' Untyped isclates



Table > P

Summary of Biochemical and Serological
test of lsolates

Biochemical Tests Identifi- Final No, of
e e ey Hmune Hall
Test Test
+4+ - - - NT a A, laidlawii 7
+ - + - e NT M, gallopavonis 9
i * + + c ¢ M. gallinarum 19
++ ~ + - 2 a M, gallisepticum 12
+ - + + b b M. synoviae 2
+W - + - f NT M, gallinaceum 1
- + + + h NT M. columbinum 1
+ - + -~ g NT M, columborale 3
a = M, gallisepticum
b = M. synoviae
¢c = M, gallinarum
d = A, laidlawii
e = M, gallopavonis
f = M. gallinaceum
g = M, columborale

. 4
]
1=

. columbinum

NT = Not lested



Table 3.6

Mycoplasma Species Yield Per Respiratory Site
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Mycoplasma Swab Sites
S has2l q..chea Lun Airsac Total
P Sinus ' ' € N
M., gallisepticum 7 3 - 2 12
M. synoviae 1 1 - - 2
M. gallinarum 12 & - 1 17
élini— A, laidlawii 2 2 - 3 7
cally M. gallopavonis T 2 - - 9
i1l S
ot clons M. columborale 2 - 2
(90) Mo reptdmbihum 1 - B - 1
Untyped Op 8 - 3 - 11
Sub Total 40 12 3 6 61
Apparent- M. gallinarum - 1 - - 1
ly M, gallineceum 1 - - - 1
healthy , : _ _ _
chickens Me columborale 1 1
(30)

Grand Total

41 14 3
(64.1%) (21.,9%)(4.7%)(9

6
. 4%)

®Includes nine mycoplasma isolates that were dead,
before serological identification,



Table 3,5

The freguency of recovery of Mycoplasma and

choleplasme species from Pathological
Tesions (Respiratory) and from cases with
no gross lesion

Pathological lesions

Mycoplasme Sinu=- Trach- Pneu- Air- No Gross
SP. sitis eitis moni- saccu- Lesions
tis 1itis

M. gallisepti- - 1 2 6 2

cum

M. synoviae 1 1 - 1 -
Clini- M. gallinarum 2 b 3 5 4
g;}ly A, lsidlawii - 3 - - &
birds M. gallopavonis - 2 5 1 2
(90) M. columberale - - - 1 1

M, columbinum - 1 - b -

Untyped 1 - 4 4

No isolate 10 15 1 22 11
Appa- M, gallinarum - - - -
rently M, gellinaceum - - - - 1
gﬁ?ég?%ﬂ. columborale - - = = 1
(30) No Isolate = P = - 29

*¥Pathological lesions occurred singly or in
combination with one another,

dInclude mycoplasma isclates that died before
serological identification,
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Plate 3,1(A) and (B) Colecnies of mycoplasma isolate
No.'s 102A and 23S, identified serologically

as M. gallisepticum x 44,



Plate 3,2 Colonies of isolate from chicken No. 41T
identified serologically as M, synoviae x 79,

v
-

-

Plate 3,3 Colonies of mycoplasma isolates from chicken
No. 6Se~fdentified serologically as
M.  eolumborale x 44,



Plate 3.4 Colonies of isolstes from chicken No, 2S5
identified as A, laidlawii x 44,

Plate 3.5 Colonies of myeoplasme isclates from
chicken No. 935 identified as M. gallinaseum
X 44,



P1

ate 3.6 Colonies of mycoplasma isolate from ehicken

No. 20A identified as M. gellinarum. Film and
spots formation is illustrated x 44,

Plate 3,7 Colonies of isolate from chicken No, 25

identified as Acho;eglasma laidlawii

showing colony growth close to digitonin
paper dise. Arrow points at digitonin
paper dise,
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Plate 3.8 Specific: Immunofluorescence of A, laidlawii
colonies (isolate 2S) on agar piece stained
with homologous fluorescent antibody x 79.

Plate 3,9 Specific fluorescence of M, gallisepticum
colonies (isolate 7S) on agar piece stained
with homologous fluorescent antibody x 125,



Plate 3,10 Fluorescence of M, synoviae colonies
(isolate 41T) on agar piece stained with
homonlogous fluorescent antibody x 79,
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3.4 DISCUSSION

By biochemical and serological characterization
the isolates consisted of M, gallisepticum (12)
M, synoviae (2), M, gellinarum (17), A, laidlawii
(7), M. gellopavonis (9), M. columborale (1)
M. columbinum (1), all, from the 90 clinically ill

chickens, Two of the isclates could not be
identified while @ were lost during cloning and
storage before they were fully identified, From the
30 clinically healthy chickens the only 3 isolates
made consisted of one each of M, gallinarum,

M. gallinaceum, and M., columborale,

In this study the rate of M, gasllisepticum (MG)
isolation in sick birds was 11,1% in contrast
with the findings of Etukudo whe in 1982 reported
a 0,3% isolation rate of M, gallisepticum in similar
birds in the same environment, The medium used
contained NAD routinely, which might have improved
M. gellisepticum isolation rate, Perhaps, the most
important factor is that primary culture tubes and
plates were incubated much longer than Etukudo (1982)
often as long as 14 days, Two MG isolates (9Sb, 22S5b)
were actuslly recovered nnd identified from negative

agar plates stored at +4°C for three weecks,



Jordan (1983) also recommended the keeping of
mycoplasma negative plates for up to 30 days
especially for field strains before discarding,
Another reason for the desparity between our findings
and that of Etukudo (1982) might be the fact that our
investigations included examination of the nasal
sinus of clinically i1l chickens from where we

recorded 7 of the M. gallisepticum isclates, wereas

this organ was not examined by Etukudo (1982),

M. synoviae was recovered from only 2 cases
giving a 2% isolation rate, despite the routine
addition of NAD to the media, This is in agreement
with Jordan who reported the infrequent recovery
of M. synoviae from chicken (Jordan, 1983). Apparently
this is the first time M, synoviae recovery is being
reported in Nigeria. Etukudo (1982) who worked in
the same environment failed to isolate M. synoviae
in the few instances when he incorporated NAD in

his growth medium,

M, gallisepticum (MG), M. synoviae (MS) and

M. meleagridis are the most wide spread pathogenic
poultry mycoplasmas (Jordan, 1981). Among these

three species, M, gallisepticum and M, Synoviae were

successfully cultured, but at a rate considered very

low since CRD is common among poultry in Nigeria
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(Olufarati et al, 1981; Adegboye, 1983)., The
apparently low isolation rate of the pathogenic

species (11.1% for MG and 2% for MS) may be due to

the following factors. Firstly, pathogenic mycoplasma
species are very fastidious, M. gallisepticum
isolation is difficult even from experimentally
infected birds let alone from diseased materisls

(Sahu and Olson, 1976a, b; Whittlestone, 1974), Due to
the difficulty encountered in the recovery and propaga-
tion of M. synoviae workers have resorted to propagating
the organismsin birds (Millinson and Rosenstein, 1976;
Vardaman and Droft, 1978). The pathogenic species

are slow growers and as such are outgrown, masked

and suppressed by fast proliferating non pathogenic

species such as M, gallinarum, M. gallopavonis,

A, laidlawii etc (Sshu and Olso, 1976a, b)., This

report which shows M. gallinarum isolation rate (15%)

higher than that of the pathogenic species (11.1% for
MG, 2% for MS) support the above findings of Sahu and
Olson (1976a, b), Etukudo (1982) had similar result
with isclation rates of MG and M. gallinarum being
0.,3% and 47.5% respectively,

The methods in culturing mycoplasmas in this
study may also be a limiting factor, Homogenization
of tissue as practiced by some workers (Robert et al,

1967; Amin and Jordan, 1978, Jordan, 1983) which may be
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a means of releasing mycoplasmas was not done in this
study, This was because the possibility of the
relense and development of mycoplasmacidal substances
during incubation was considered (Adegboye, perscnal

communication).

Repeated freezing and thawing rapidly deplete
viebility (Smith and Sasaki, 1958; Kelton, 1964)
and must be avoided (Leach, 1983)., In this study,
frequent freezing and thawing of stored cultures
resulting from frequent power cuts occurred, This
may have led to the low isolation rates of pathogenic
mycoplasma got in this study., The process where by
primary swabs in broth are stored frozen for a
period before processing, as it was in this case,

might have led to the loss of many isolates.

The host factor effects are very important for
the recovery of pathogenic species of mycoplasmas,
For example, sample early in the disease may lead
to the recovery of more pathogenic species, probably
due to minimal number of secondary invaders and low
antibody titre (Whittlestone, 1974). In this study,
only one of the flocks (A) had s history of recent
infection, In others the farmers simply said CRD
had been on for some time and usually they resort

to antibiotics medication, with partinl success.



Several authors have reported that it is difficult

to isolete M, gelliseptieum from older birds infected

at an early age and are serologically positive
(Roberts, 1964a; Yoder, 1978), Majority of the

birds used in this study were o0ld layers and broilers,
end majority of them, though in different flocks,
originate from a large poultry farm with hatcheriea
that supply day-old ehicks to different categories

of farmers recently reported to have CRD (Abdu, Bishm,
Adesiyun, snd Adegboye, 1983). The above factdrs r-
may have been responsible for the low isolation rate

of M, gallisepticum,

Another host faetor that may have caused the
low isolation rate of the pathogenie species is
that of medication. Most farmers frequently . =~ ,
rush to treat their flock as soon as CRD signs are
noted, using most commonly Tylan (tylosin tartarate)
and Cnridrol(R) (¢éombination of ehlortetrseycline,
dehydrostreptomycin, ehloramphenicol and vitamins).
It hes been reported that antibiotic treatment of
M. gellisepticum infeetion of poultry results in
partial success (Levisohn, 1581; Levisohn and Kleven,
1981) apparently by redueing to minimum the popula=-
tion of the organism, Thus the isclation of this

orgenism is made difficult,



Lastly, cloning procedure may also account for
loss of some isolates., This is becsuse the technique
of picking one isolated colony out of the multiplicity
of other colonies for propagation, has a chance of

missing out colonies of pathogenic species,

A, laidlawii, M, gellinaceum, M., gallopavonis,

M. columborale and M, columbinum were successfully

cultured and identified, These species are
apparently being reported for the first time in
poultry in Nigeria, M, gsllopavonis, M, columborale
and M. columbinum were recent additions to avian

mycoplasma list,

M. gcolumborale and M, columbinum are reported

to be rare in domestic poultry. Several authors
suggest that they appear to be restricted to
pigeons (Fabricant, 1960; Gerlach, 1977; Shimizu
et al, 1978) however these two species were
recovered from chickens and identified in this

study.

Three of the isclates that were lost before full
identification, and one of the untyped isolated showed
biochemical reactions resembling M. lipofaciens, a
new species of avian origin recently reported by
Bradbury et al (1983), The isolates were glucose

positive, arginine positive and formed film and spots.,
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If results of this study are taken into
consideration, as many as eighty mycoplasma species

have now been report from poultry in Nigeria, These

species are: M, gallisepticum, M., synoviae,
M, gallinarum, A, lsidlawii, M, gnllopavonis,

M. gallinaceum, M, columborele and M, columbinum,

With the use of complete media formulation, and the
performance of complete biochemical and serological
characterizations, M. synovise was recovered from

poultry in Nigeria, M, gallisepticum isolation report

by Etukudo (1982) from seame environment was confirmed,
and some recently reported new avian species were

isolated,

3.5 SUMMARY

Swabs of the nasal sinus, trachea, lung and
airsac were taken from each of 90 chickens showing
clinical signs of respiratory tract infect and
from 30 apparently healthy birds that were killed,
The swabs were cultured for mycoplasma using standard
medium containing NAD routinely. 64 mycoplasma
isolates were made, out of which 41 were from the
nasal sinus, 14 from trachea, & from airsacs and 3
from the lung. 61 of these isolates were from the
clinically ill birds. Only 3 were from the healthy

birds,
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Biochemical and seroclogicel charecterization
of isoletes were carried out using standard reagents
to speciate them, This speciation showed 12 to be

M. gallisepticum, 2 M, synoviae, 18 M, gallinarum,

9 M, gallopavonis, 2 A, laidlawii, 1 M, gallinaceunm,

3 M. columborale and 1 M, columbinum, 2 Mycoplasma
isolates were untyped while 9 were lost before full
identification. The species M, synoviee,

A, laidlawii, M. gallopavonis, M, gallinaceum,

M, columborale and M, columbinum are apparently being

documented culturally in poultry for the first time

in Nigeria,



Chapter 1V

SCRELENING OF CHICKEN WITH RESFIRATORY
PROBLEME FOR AWTIBODIES TC MYCOPLASMA GALLISLITICUM
AND MYCOPLASMA SYNOVIAR

4,1 INIRODUCTION

.inlordeé to obfain a fairly complcte picture
of the disease status in chickens used in Chapter 3,
it wrs coneidered worthwhile to check their serum
for antibodies against MG and M3, which nre the
two most important mycoplasmas to werry about as
far os proesent knowledge is concerned, This is
more so, Since like Etukudo's carljer report
(Etukudo, 1982), the rate of MG isolation did not
correlate with seropositivity. While Btukudo
(1982) was ablc to screen his chickens against
only MG, efforts were made to sccure MS stained
antigen as well, so that just as attempts were
made to isclate both organisms, the rate of
seropositiyity to both organisms could also be
deternincd, o : :

4.2 MATERTALS AND METHCDS

4,2,17, Scrum Samplcs

30 clinically i1l chicken showing signs of
respirntory disease and 30 apparently healthy ones

from various flocks in Zaria were sacrificed and

L



blood collucted aseptically. The blood was allowed
to clot at +4°C overnight and the serum was
separated ond stored in sterile bijou bottles at

-20°C until anelysed.

4.2.2, Serclogicel test

The Rapid Flate Agglutination test (RPA) was
used as previously described (Anon, 1966).
Commercial stained MG and MS antigens (Salsbury
Laboratories, Charles City, Iowae, 50616, USA) were
kindly supplicd by Dr. A. A. Adesiyun (Veterinary
Public Healtlhi and Preventive Medicine, A.B.U.,
Zaria). Posilive and negative control sera to MG
and MS (from Salsbury Laboratory, Charles City,
Iowa, 50616, USk) were kindly supplied by
Frof. D. S. Adcgboye (Veterinary Pathology and
Microbiology, Abmadu Bello Univefsity, Zaria,
Nigeria).

The above reagents and the sera to be tested
were allowed te warm up to room temperature.
Approximately ©,03ml antigen was mixed with 0,02ml
of a test scrum on a ruled glass plate mounted on a
box provided with an oblique light source. The
platc was rocked gently for five seconds. Any

clumpin;: of thc antigen i.e. precipitate formaticn



within 2 minutes, was noted. Trial positive test
samples were run, negative and positive control
sera samples were simultaneously ran to ensure that
the antigens were still performing satisfactorily
each day, .

T . S . T
Vi L . L3

4,3 RESULTS

Out of 90 clinically ill birds screened, 45 (50%)
were seropositive for MG, 5 (5.6%) were positive for
MS, 3 {3.3%) of the 90 birds were positive for both
MG and MS, Of the 30 apparently healthy birds 14
(46,7%) were positive for MG snd none positive for
M3. Table 4,1 shows the relationship between
mycoplasma isolation and seropositivity. 10(171.1%)
of the 90 birds yielded MG isolates, while 2 (2.2%)
of the 90 birds yielded M, synoviae isolate as
reported in Chapter 3, .~ ST
4.4 DISCUSSION e R

B e o N
The seropositivity for MG in the clinically

ill birds was 50% while the isolation rate was 11.1%.
For the healthy birds seropositivity was 46.7%.

(Table 4,1 and Appendix 5) while the isolation rate

was 0%. Thus there was no positivie correlation between
the presence of antibody in the host and the rate of
mycoplasma isolation. Similarly the seropositivity

for MS (5.6%) was higher than the isolation rate

(2.2%). The RPA test result was rather more related
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to clinical #nd postmortem findings, whigh agrees
with earlicr report in the same enviromment in

Nigeria (Btukudo and Adegboye, 1983a).

50% of the clinigally ill birds were sero=
positive for kG, 46,7% of the healthy birds were
seropositive for 1G. This results eompared
favourably with that of other authors in Higeria
who reported €9,04 sercpositivity for MG among
chicken slaughtered at a2 market in Jos (Onunkwo and
Onoviran, 1976,: 47.5% in Zaria, haduna Statc
(Abdul, Dishu, Adesiyun and Adcgboye, 1983); 71.3%
in Zaria sarce (Ltukudo 2nd Adegboye, 1983d) and
61.5% scropositivity for G also in Zaria market

(KUJUI M 1 985} .

The suropositive rate for MS (5.6%) reported
in this study does not agree with that of earlicr
studies in the seme environment., Kujul (1983) had .a
seropositive rote of 80% for N5, Abdu et al (1983)
had a seropositive rate of 43.4¢ for I5. 'The
reasons for the difference ¢an be suggested as
follows: perhrps the storage of sera used for this
study over = neriod had detrimehtal “effect on the
potency of I3 rntibedy. May be also that the
exposure roto of flocks within Zaria to MS infocobiun

is on a decline. This pives room for further
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Table 4.1

Relationship between lMyeoplasma

Jsol-tion rate and serepositivity for
M. gdllisugticum and M. synoviae
s - - - = mtiam . .\--—__--_ .
Isolation Rate (%) Sercpositivity (%)
MG MS MG MS
Clinieally
i1l Chiekuns 1141 242 50,0 5.6

Healthy
Chicken 0 0 46.7 0
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investigation. Since the RPA test is depended upon
heavily in our cnvironment to provide serological
evidence of mycoplasma inf.ction, it is suggested
that fresh scrum be used at all times to avoid

false results,

Since clinical signs/post mortem findings have
been shown to be better correlated with RPA test and
nct with isolotion rate, the problem is obviously
that of isolation., As this study also shows that
inclusion of morc swab sites (e.g. nasal sinus) and
longer incubation period of cultures resulted in
more pathogenic species being recovered, it is
recommended thact until morce efficient growth medium
and improved tochniques for avian mycoplasma isola-
tion are introduced, diagnosis of CRD in Nigeri= be
based mainly on serological test and backced up by

isolation whcre possible.



Chapter V

BACTZRIAL AGENTS (OTHER THAN MYCOPLASMA)
INFECTING THE RESPIRATORY SYSTEM
CF CHICKENS

51 INTRODU TION

The closcness of the upper respiratory tract
to the cxternel environment lends to inhalation of
many micro-orgenigsms into the body. The natural
inhabitants of the¢ respiratory tract are mainly
Gram positive orgenisms (Bisgnard, 1977). It is
mainly Gram ncgative in ceses where infectious
bronchitis and chrenic respiratory diseasec are

incriminated (Pisgaard, 1977, Fabricant, 1969).

The CRD is often of multifarious actiology
involving bocterial, viral and fungal agents
(Jordan, 1972). Scveral bacterial corganisms have
been incriminatcd as complicating agents in the
disease, i, coli oceurs most frequently, worldwide
(Fabricant, 19€9; Garside, 1965; Jordan, 1972, 1975)
and has been shown to be noninvasive to the tracheal
mucosa unless mixed with myeoplasma or infectious
bronchitiz virus, producing lesions which are those
of primary organism (Garside, 1965; Fabricant, 1969;

Jordan, 1972, 1975).

In Higeria, analytical data of the organisms

infecting the respiratory tract of the avian species
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are very rare. Apparently only two of such informa-
tion are available., They are that of Olufarati
et al. (1981) who reported the involvement of

Staphylococcus aureus, S. epidermidis, E. coli,

Proteus sp., Lasteurella gallinarum, Pasteurella

haemolytica, Streptococcus sp. Pseudomonas

aeruginosa, and Haemophilus gallinarum, from a

survey of bacterial corganisms infecting the upper
respiratory tract of chickens and turkeys in South
Western Nigeria (Cndo and Oyo States), and that of
Etukudo and Adegboye (1983%b) who reported isclating

E. coli, gtaphyliococcus sn., Streptoeoccus sp.,

Proteus sp., Pacillus sp., and Salmonella sp, from

580 chickens with respiratory distress in Zaria area,
Kaduna state. lloie of such informaticn and detailed
ones, are required in order tc establish their
possible role and pattern of mixed infections
especially with Mysoplasmas in respiratory
diseases in Nigeria., To this effect the group of
birds used in this study were simultaneously screened

for other bacterial organisms.

5.2 MATERIALS AND METHODS

Swabs were taken from the nasal sinus, ftrachea,

lung and air sacs of the 90 clinically sick and 30
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healthy birds at the same time swabs for mycoplasna
cul tures were taken. They were streaked on Blood
sgar base (Oxoid Ltd., London) supplemented with
10% defibrinated sheep blood. Colonies were
identified, confirmed by various biochemical tests,
using, MacConkey agar, Eosin Methylene Blue (EMB)
agar, Sobitol and human plasma., Identification was

by the standard procedure of Cowan and Steel (1970).

5.3 RESULTS

Ten different species of other bacterial
organisms were identified from the sick chickens
and three from the apparently healthy ones, These
are summarized in Table 5.1 and Appendix 6. Isolation
rates were as follows: E, coli 36 (40%),

Stephylococcus epidermidis 37 (41.1%),

Staphylococcus aureus 22 (24,0%), Streptococcus

zooepidermicus 29 (32,2%), Proteus sp. 23 (25.6%),

Bacillus sp. 11 (12.2%), Pasteurella haemolytica
6 (6.7%), Pseudomonas sp. 6 (6.7%), Pasteurella

multocida, 3 (3.3%), and Haemophilus gallinarum 1 (1.1%)

for clinically 111 birds, and Staphylococcus epidermidis

10 (33.3%), E. coli 3 (10%), snd Staphylococcus aurea

2(6.7%). Staphylococcus sp, add up to 59 isolates

(65.1%) in sick birds and 12 (40.0%)
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The table shows that Staphylococcus sp, predominantes

with 65,6% and 33,3% in both sick and healthy birds,
respectively, followed by E, coli with 36 (40%) and
3 (10%) respectively,

Appendix 6 shows the mixed infection pattern

of Mycoplasma and other bacteria species isolated

from the sick and healthy birds. The table shows

that M. gallisepticum occurred more frequently in

combination with E. coli (5 cases) than with any
other bacteria, followed by the combination of MG

and Staph asureus (4 cases).

E. coli occurred alone in 5 cases and in combi-

nation with Staph aureus in 7 cases,

5.4 DISCUSSION

Ten different bacteria species were recovered
from 90 birds with respiratory disease and 30

healthy ones. Staphylococcus sp. (65.6%) occurred

more frequently followed by E. coli (40%). This
result is at variance with that of Etukudo and
Adegboye (1983B) who reported & predominance of

E. coli (55.7%) followed by Staphylococcus sp.
(25,2%) from i1l chickens from the same environment,

and that of Olufarati et al (1981) who also reported
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a predominance of E, coli (50,0%) followed by
Staphylococcus sp, (25.9%) from diseased birds in
Ondo and Oyo states., Few explanations to this
difference: can be given as follows: Etukudo and
Adegboye (1983b) did not include nasal sinus in

their study. 30% of the Staphylococcus sp., got in

this study was fromr the nasal sinus, Olufaranti
et al. (1981) took swabs from only the trachea and
sinus, These workers did not sample the lung and
airsac, In this study the sinus, trachea, lung and

air sacs were sampled and as such more Staphylococcus

sp. may have resulted from sampling the nasal sinus,
From this result it may be concluded that staphyloco-
ccosis which is reported to be a common problem in
turkeys (Domermuth are Gross, 1975; Olufarati et al.
1981) may also be a common problem in chicken in

Nigeria,

Appendix 6 shows that the E. coli occurred

predominantly with Mycoplasma species especially with

M. gallisepticum in diseased birds, A case of
synergism may thus be suggested here, This is in
agreement with the reports of earlier investiga-
tors (Bidde and Cover, 1957; Garside, 1965;
Gross, 1961; Olufarati et al, 1981, Etukudo and
Adegboye, 1983b). Garside (1965) specifically
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reported thet E. coli wes unable to invade the
respiratory tract unless the latter was previously

primed by the presence of Mycoplasma or infectious

bronchitis virus. He was 2ble to make only two
isolates of MG from the 227 batches of birds examined,
irrespective of the fact that most of the birds

were seropositive for mycoplasma,

M, synoviae in the two cases it occurred were

in combination with Pasteurella haemolytica in one

instance and with Streptococcus zooepidermieus in

the other., This may not be of any significance.

The multiplicity of various other bacteria
recovered from the respirstory system had no
definite pattern of occurrence., This mixed
aetiological agents of respiratory disease makes
the diagnosis very difficult, As much as 50% of
elinically 111 birds were sercnegative for MG and
as much as 88,9% of them were culturally negative
for MG, yet they all showed CRD signs suggesting
that other bacteria agents must be very much involved.,
E., coli has been reported to be capable of causing
airsacculitis (Gross, 1957; Harry, 1964), Caution
should therefore be exercised in clinical diagnosis
and treatment of diseases affecting the respiratory
trect of chickens, since Mycoplasma sp. is not

always involved,



Chapter VI

GENERAL DISCUSSION

This study has provided further cultural

evidence of the involvement of M. gallisepticum

in poultry respiratory disease in the Zaria areas,
i.e., in addition to the first report of isolation
of the orgonism in Nigeria (Etukudo and Adegboye,
1983a), While the latter workers reported a rate
of 0.3% by isolation, a rate sf 11.1% by isolation,
i.e. 10 strains from 90 clinieally ill birds, is
hereby reported., It was noted that if the culture
medium is satisfactory, patience with the duration
of incubation is a major fastor for successful
eulture of MG from ¢linisal cases. HNone of the

M. gallisepticum strains encountered in this study

produced coloniecs on primary agar pletes under 4
days of incubation. Infaet, with the medium used,
if eolonivcs werc cbtained on primary plates within
4 days, it wos possible to predict that the
Mycoplasma growing wes not M. galliseptieum.
Jordan (1983) hed earlier emphasized the need for

long incubstion periods.

The sercpositive rate obtained for M.

galliseuticun in the present study was 50i., Etukudo

and Adegboyc (13€3a) recorded 71.3%, Abdul et al

(1983) rccorded 47.5% in «linisally affected flocks,
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while Onunkwo and Onoviran (1978) recorded 69G,0%

and Addo (1976) recorded 32.4% in randomly
slaughtered chickens. Thus for the purpose of

policy formulation, it appears that one can put

the rate of infection of poultry population in
northern part of Nigeria at approximately 65% by
rapid plate agglutination test, Moreover, one can
only conclude, like Etukudo (1982) that, with currently
used media formulations, rate of mycoplasma isolation
is not a true reflection of rate of M. gallisepticum
and M., synovise infection in a flock.

In view of the usual poor isolation rate of
MS and the reports that M. synoviae (MS), traditionally
associated with poultry arthritis, might play a
pathogenic role in respiratory illness in poultry,
efforts were made to ensure that the NAD required
by MS was routinely added, ZEven then, it was
disappointing that only 2 isolations were made from
90 clinically affected birds, even though rate of
seropositivity by the RPAT was 5.6%. A reference
strain was also rapidly lost after first passage.
Thus it seems the same type of conclusion drawn on
MG isolation is aspnlicable to MS. Efforts should
be intensified to improve the isolation of these
pathogenic mycoplasmas since the problem of non-

spicificity or creoss-reactivity often encountered
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with serodiagnosis, even with the sensitive ELISA test
(Whittlestone, 1984) obviously does not pose as

much problem to diagnosis by culture,

The pursuit of one of the objectives of this
study, i.e. to isolate and fully characterize any

Mycoplasma sp. encountered led to documentation of

M, synoviae, A, laidlawii, M. gallopavonis,

M. columborele, M. colt@mbinum and M., gallinesceum,

apperently for the first time in Nigeria,

M, columborale, M., columbinum, M. gallopavonis were

avian mycoplasma species recently accepted by the
subcommittee on Texonomy of Mycoplasmas (Anon, 1979).
The pathogenic potential of these isolates for
poultry is unknown. However another new member,

M, lowne was reported to be able to cause airsacculi-
tis in poults, tenosynovitis, and rupture of digital
flexor tendon if inoculated into foot pads of day

0ld chicks and turkeys,

Finally, it is gratifying thet the project has
exposed the author to problems associated with the
diapnosis of poultry mycoplasma infection., The
general procedure involved with the culturing and
charncterization of avian mycoplasmas, or any

mycoplasma infection for that matter, hes also
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been mastercd, so are some serodiagnostis techniques,
The knowledge thus acquired would be of immense

use to thc nuthor in his Job as a Research Officer
at the lMycopla2sms Laboratory, National Veterinary

Research Institute, Vom, Plateau State, Nigeria.
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APPENDIX 1

Seralogical Chsracterization of lsoletes
by thé Growth Inhibition Test*

irzzinition of each isolate with
ace lyccplasme Antisera®

Zone

{ t i
o -~ o
t A L AFW
L8+ Al Sla8 151=) ¢l © = .
1_‘- te l;“i E 4 . H % F"T; L[E 3-: o ' I'_,‘ﬂ f"'t'l‘\"t' 5 -
D o ) b oli1o12HOIET Sl 5] | - Identificotion
=
| > ‘ L=l g)
= o 0. OU % o 0 0 O O 0 Acholeplesma sp
en  Q  C 0 O ( 0 O© 0 O 0 idchulcplesma sp
hTa " " 2.5 2.5 n n n n " " . ;alljpuv;nis
L4TY N n 2.52,5 " " " n n . gallinzrunm
55 " " 4.52.0 " " " " ] " . 2ellinarum
é5a " n 2520 " " ; n " n . gallinsrun

6Sh " " 0 2.5 " 2.9 " n " "
bSe M " 0 0 "n o300 M " " i
7 3.0 ¥ o 2,9 * 0 " " " i
: 9 0 0 0 0 0 0 0
9Sb 3,0 " 0O 2,9 " n " n i "

gallopavonis
gallinarum
columborale

IFIXITIZIIRITITI= =R

QSC O " 2.:'\ ?.0 " 2.5 n n " " =

155 NT NT NT NT NT NT NT NT NT NT

1 65 " " U ] n " " " " n

171, " " 1 " ] ] n " " n

204 0 0 3,0 ¢ O 0 0 0 O M., gallinerum
215a 0 N 28 *® " " " " " " M., gallinsrum

215102.5 n O " n ?.O n " i i _.‘:' g:,llisr-pticum

2252 0 " 330 3.0 2,0 2,0 -" wooon %M, gallopavonis
22862, " 0 O 0 O O G 0 O M. zallisepticum
235a3.0 30 O 0 0 0 0 0 0 0 M. golliseptieum
230 ® "* 0 © © 0 © © O Acholeplnsme sr

EQT 3.0 4] " 2.0 " n" " " " it E- Fﬂlliseﬁticum

#Mamb indicate zone of
inhihition in mm.
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255 4,0

25T
25L
25A
26A
285
28T
295
318
31T
328
418
417
325
42L
L4s
48S5a
485Sb
498
505
50T
52A
595a
595b
60S
64 1
865
875
895
93T

3.0

NT
3.0
3.0

" 3.0
NT NT
0 3.0
" Q.O

" 3.0
" 2.5

2.0
2.0

NT
2.0

w30

" n

NT NT
0 3.0
" 3.0
NT NT

NT NT

" 2.0
n 2.0
" O

n "

"

NT

"

0 2.0

NT

NT

n

n
LU
"
n
n
"

n

2,5

NT
0
NT

1"

245

M. gallisepticum

. gallisepticum
. gallisepticum
. gallopavonis
Acholeplasma sn.
M. gallopavonis

= 1= 1=

. gallinarum
. g2llinarum

I= I=

I=

. Synovise

gellinarum
gallopevanis
. gallinarum
gallinerum
. gallinarum
Acholeplasma sn,
M. gallinerum
M. synoviae
Untyped
Acholeplasma sp.
M. columbinum
Untyped

M. gallinarum
M. gallinarum

I I IX 12 I
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Q3Th v " 0 0 0 3.2 " " " " M. golumborale
g93s " " O 2.0 0 " " " * M., gallinaceum
QLT m M 30 m g m m w o ww |
100T3.1 " O " " " " " " " M. gallisepticum
1025 0O " 3.02.9 " 2.0 " " M " M. gellinerum -
10242.9 " 0 2.8 " O It " " " M. galliseﬁt;gum
1078 © 0 O 3.9 0 3.8 0 QO 3,5 O M, gallopsvonis
08T ¢ % o " 0o 0O 0O O O Acholeplasmo
1095 " 3.9 " 3.0 7 " 3.0 M, gallopavonis
1165 " " 3,535 " 3.0 " 3.0 M. galleopavonis
PG16 " n3,0 2.4 " 2,5 2.6 Reference strain
PG312.9 0 o 2.9 " 2.9 " "oo2.7 Reference strain
Wwvuiss3 3,0 0 0 2,9 " " 0 Reference strain
NT = Not Tested, 1ost bafore full identificztinn,

!I'

N
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Serological Characterisation of Isclates by

the Immunofluorescent test

Fluoreseein labelled conjugate

g g
. 3_]: E @ E‘ U3

IE'Tli‘:tL 5 > E %L ':-;4) E Inference

b §I % ' ’-:\:Y)\ Fill. SRA

=0 =1 = o s
25 = = - - ++ - A.laidlawii
2A - - - + + - A, laidlawii
LTa - - - - - - M, gallopavonis
4LTh - +4 - - - M, gellinarum
55 - - - - -~ M. gallinarwn
65a - - + - - - M., gallinarum
65t - - - - - - M. gallopawodis
65¢ - - - - - - M. columborale
7S +4 - - - - -~ M, gallisepticum
9Sa . - + - - - M, gallinarum
JSh + - - - - - M, gallisepticum
98¢ - - - -’ - - M. columborale
158 NT NT NT NT N1 NT
165 n n " " n i
17L " " " " " " "
204 - - + - . - WM. gellinarem
215s - - - - - M. gallinarum
225a - - - - - - M. gallopawonis
235z + - - - - - M. gallisepticum
23%8b = - = - + - A, laidlawii
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508
50T
52A
595a

595b

605
64 A
865
B7S
895
89T
935

+

4

¥ + +

+

+4

++

M. gZsllisepticum
M, gellisppticum
M, gelliseptiwum
M. gallisepticum

M, gellisepticum

M, gellopavonis

~eholeplasme Laidlawii

M. gallopavonis

. Eallinarum

M
ﬂ. Sgnsviae

gallinarum

M.

M, gsllopavonis
M. gallinarum
M, gallinerum
M. gallinarum
A, 1lsidlawii

M, gallinarum
M. syncviae
Untyped

A, lajdlawii
M, columbinum

Untyped
M., gallinarum

. £2llinarum

I=I= |
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sppendix 2 (cont..,

93Ta - - + - - - M. gallinarum
93Tb - - - - - - M. columborale
94Th - - - ~ - - M. ga2llinarum
100T ++ - - - - - M, gallisepticum
1024 + - -~ - - - M. gallisepticum
1025 - - + - - - M. gallinarum
1078 - - - - - - M., gallopavonis
108T - - - - 0 - A, lejdlewii
1095 - - ~ - - - M, gallopavonis
116S - - - - - - M, gallopavonis
1205 - - + - - - M, gallinarum
PG31 ++ - - - - - Reference strain
PG16 - - ++ - - - Reference strain
wvu1gs3 - . - - - - Reference strain
PGS - ~ - - 4 - Reference strain

Immuncflucrescence was graded from

0 (=) to 2+ in comparison with homologous control.
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Biochemical and Serological *

tests of isoclates

i

— Bii‘h*mic51_TeSts . iﬁigtéiica- Final
te No. Cluecse Arginine DIgi- _ggc C R et

" tonin~T Test Test tion
25 ++ - ~ - - 4 Acholeplasma

a aw

2A + - = = = 1] n
4L4Ta + - + - e - M, gallopevonis
4Tb - + . + c ¢ M. gallinarum
5S - + + - S ¢ M, gallinarum
65a - - + + . # M, gallinarum
65b + - N -" € NT M. gallopavonis
65¢c - + - g - M, columborale
75 ++ - ++ - a a M, gellisepticum
9Sa - i+ + + c ¢ M, gallinarum
9Sb + - + - A a M, gallisepticum
95« + - + - g M. columborale
158 + - + + NT NT DI
16S + + 4 " " DI
17L - + + + " " DI
204 - + + + c ¢ M, gallinerum
218a - + + + c ¢ M, gallinarum
215b + - W - | a M, gellisepticum
22Sa + - + - e - M, gellopavonis
225b + - 5 - a a M, gallisepticum
235a 4+ -~ + - a a M, gallisepticum
235b +4+ -~ ~ - NT d A, Laidlawii
24T + - + - a a M. gallisepticum
255 ++ - + A a M, gellisepticum
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sppendix 7 (conti. )

25A e - + o 3 ﬁ. gallisepticum
25T ++ - + - 2 a M, gallisepticum
25L - - + - NT NT DI

26/ + - 4 - = a M, gallisepticum
288 + - + - e - M, gellopavonis
2RT + - - - NT d i, laidlawii
295 + - + - a a M, gallopavonis
315 - - + + NT NT DI

31T - + + - c ¢ M. gallinarum
325 - + + ¥ c ¢ M, gallinarum
418 + + + + NT NT DI

417 & " + + t b M, synoviac

425 + + + + T NT DI

421, = + + ¥ " " 0

4485 - + + + H " DI

.o - + + + c ¢ M, gallinarum
48Sb + - - - e - M. gellopavonis
508 - + + + c ¢ M, gellinarum
50T - + + + ¢ ¢ M, gellinarum
49S - + + + c ¢ M, gallinarum
52A ++ - + - NT d A, laidlawii
59Sa - - B - c ¢ M. gallinarum
595b - - + - b b M. synoviae

60S - - + + - - Untyped

64 A + - - - NT d A, laidlawii
868 - + + + h - M. columbinum
878 + . + + - - Untyped

295 - + + - ¢ ¢ M, gallinarum
89T - + + - C ¢ M, gellinarum
933 +W - + ~ f - M. gallinascum
93Ta - + + + c ¢ M., gallinarum
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sppendix 3 (cont.)

93Tt + - . - 4 - M, solumborale
Q4T +W + + + c ¢ M, gallinarum
100T + - + - - a ﬁ. gallisepticum
1025 - + + + c ¢ M. gallinarum
102A + ~ + - 8 a M, gallisepticum
1075 . - + - € - M, gallopavonis
108T + - - - NT d A. leidlawil
1095 + - + - o - M, gallopavonis
1208 - + + + c ¢ M, gallinarum
1168 + - + - e - M. gallopavonis

a = M, gallisepticum

b. = M. synovise

¢ = M, gellinarum

d = A, laidlawii

e. = M, gallopavonis

f = M, gallincceum

g = M, columborale

h = M, columbinum

NT = Not Tested

DI = 18T pefore full identification
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Pathological lesions and Mycoplasma species
resovered from various sites

Bird Myg¢oplasma species rec¢uvered
Serial Pathological lesions per site
No. - Coe e : Nasal - !
51mmis Trzehea Lung AMir Sae
1 Tracheitis d Lo d
o2 Tracheitis - - i, e e -
.3 Tracheitis, e
Airsacculitis c,e,
4 NGL c
6 " .
7 11ff o DI '
) " _ wu - DI .
9 Tracheitis,
pneuronitis air-
sacculitis a 3
10 Tracheitis - - - -
11 Pneumonitis e - - -
12 " -
13 "
14 Tracheitis, Air-
sacculitis : c,
15 Tracheitis, Air-
sassulitis Un
16 Tracheitis,
pneumonitis
17 Adrsascculitis . .
18 Tracheitis '
19 NGL a
20 AMrsaceulitis
21 NGL
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22

23

25
26
27

29
30
31

32
33
34

36

37
38

39
40
41
42

43

Fibrinous Air-
sacculitis

Tracheitis,
Pneumonitis

@irsncsulitis
NGL
Sinnsitis

Tracheitis,
Sinusitis

Tracheitis,
Airsaceulitiae

Tracheitis,
Pheumonitis

Tracheitis,
Pneumonitis

Tracheitis,
Puepumonti tia

NGL
NGL

Tracheitis,
Pneumonitis

Tracheitis,
Pnewmonitis

Trasheitis,
Pneumonitis

NGL

Tracheitis,
Airsaesulitis

Pneumonitis
Airsaeculitis
Airsaceulitis

Pneumonitis,
airsaceulitisas

Tracheitis,
Peritonitis

Cy2,E

a,e

a,d

DI
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[
b5
46
L7
L8

49
50
51
52
53
54
55
56

57

58
59

60

Aireacculitis

NGL a
NGL DI
NGL c

Airsaceulitis,
Peritonitis

Airsacculitis
Tracheitis, einwsitis
Airsacculitis
Airsacculitis
Airsacculitis
Airsacculitis
Airsacculitis

Airsacculitis,
Peritonitia DI

Airsaccultis,
Peritonitis DI

Airsacculitis,
Peritonitis DI

Sinusitis,
Tracheitis b,c

Tracheitis Un
Tracheitis

Pneumonitis,
Airsaccultis .,

Airsaceultis
NGL
NGL

Airsacculitis,
Sinusitis

Pneumonitis e
Pneumonitis
Trasheitis e

fei}

DI

D1
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appendix 4 (cont,)

71
72
73
74

75
76
7
78
i

80
81
82
83

85
86
87

89
90
91
92
93
94

Sinusitis,
Pnemwmonitis

Pneumonitis,
Alrsacculitis

Pneumonitis,
Airsacculttis

Pneumonitis,
Alrsacculitis

Tracheitis

Tracheitis d
Sinusitis, Tracheitis

Sinusitis, Tracheitis

Pneumonitis,
Airsecculitis

Haemorhagic syndrome
Haemorhagie syndrome
Haemorrhagic syndrome

Tracheitis, air-
sasculitis

Sinusitis Tracheitis
Tracheitis -
Peritonitis c

Sinusitis,
pneumcnia, air-
gacculitis

Airgaseulitis a
NGL
NGL
NGL
NGL
NGL
NGL
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ippendix 4 (cont,)

95 NGL

96 NGL

97 NGL

98 NGL

99 NGL

100 NGL

101 NGL

102 NGL

103 NGL

104 NGL

105 NGL

106 NGL

107 NGL

108 NGL

109 NGL

110 NGL

111 NGL

112 NGL

113 NCL

114 NGL

115 NGL

116 NGL

117 NGL f g,¢
118 NCL

119 NGL

120 NGL

2 = M, pellisepticum f = M., gallinaceum
b = M, synovise f = M, columborale
¢ =M, gellinerum h = M, solumbinum
d = A, laidlawii NGL = No~ gross lesion
e = M, gallopavonis DI = Dead before fnll identifiea-

tion
Un = Untyped isolates.
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APPENDIX 5

Relationship between Mycoplasma
Tsoletion and oeropesitivity for

M, galligepticum ~nd M, synoviae

Serinl Mycoplasma Seropositivity
No Isclated (Rapid Plate
MG OR MS Agglutination Test)
MG 1S
1 = -
2 - -
3 +
4 =
Clinieally 5 - -
i1l 6 " B
7 + -
birds 8 + =
9 M. gallisepticum + -
10 + -
™" - -
12 + -
13 - -
14 -
15 -
16 ++ -
17 4 -
186 - -
19 M. galliseptisum + -
20 + -
21 NT NT
22 M. galliseptigqum + -
23 - -
2h - -
25 - -
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. oBceriael Mycoplasma ?eropositivity
' _ Rapid Platc
N - . L '-‘d s
° - Isolate Agglutinstion Test)

MG or MS MG FiS

28 o ++ -

N
no
* +

[

48
LI
(|

58 ' + -
B9 - s -
S 41 M. galliseptioum  + -
 ,42' M, gellisepticum ++ -
43 M. gallisepticum ++ -
hﬁm 1. galliscpticum  + +
45 M. gellisepticum  + -

. -:_-.J.z;u"' o, .

+ -

i 51 4+ -
R 52 | - -
53 - - -

54 - -
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Appendix 5 (cont.)

Serilal Mysoplasma Seropesitivity
No ~ Isolated (Repid Plate
‘ Agglutination Test)
MG 118
25 _ = -
56 - M. synotiae - e
57 - -
58 + -
59 _ + -
60 M. synoviae -+
61 - -
62 _ L + -
'63° M. gallisepticum NT  NT
64 - -
65 - -
66 - -
: 67 + -
68 . .. -
70 - -
- f - -
72 - -
73 - -
74 - -
75 - -
76 - v
77 - -
78 & -
79 - -
8o . + -
. 81 _ - -
82 . - -
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Appendix 5 (cont.)

Serial Mycoplasma Seropositivity

No Isolated Rapid Plate
Agglutination Test

MG or MS MG MS
84 - -
85 + -
86 + -
87 4+ -
88 + -
89 M. gallisepticum + -
90 + -
Subtotal = 44 5
Apparently 91 ++ -
Healthy 92 i -
birds 93 + -
94 - -
95 ++ -
96 - =
97 +t -
98 + -
99 - -
100 - -
101 - -
102 - -
103 - -
104 - -
105 - -
106 - -
107 + -
108 + -
109 4 -
110 4 -
111 s -

112 . -
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Serilial Mycoplasma Seropositivity
No Isolation (Rapid Plate
Agglutination Test)
MG or MS
116G M3
113 - -
114 - -
115 - -
116 . -
17 + -
118 - -; -
119 + -
120 - - -
- eem.....Subtotal 14 .
Grand total 50 5
Fo
NT Net tested
.?%:
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Appendix 5 (cont, )

Infection pattern No., of Cgases No. of Cases
Mycoplasma sp. #nd Bacterial 11T Chickens Healthy
agents e (90) Chickens {30}

M, galliparum + Staph aureus +
Strep Zoospidermicus -1

- M. gallinarun + Strep

zooepidermnicus ' | T
M. gallinarum + Staph aureusg + o
Psgwdoronas ccruginosa 1
M. gallinarug + Proteus sp. 1 _
M. gallinarum + Bacillus sp. 1
A, laidlawii + L. coli 2
A. laidlewii + }. coll + - L
Past, haenolytica ' 1
A. lpidlawii + staph. aureus R
A, laidlawii + Staph auresuys +
Strep. Zooepidermicus 1
A. laidlowii + Strep.
wooepidermicus + Proteus sp. 1
M. gallopavonis + E. coli s -
M. gallopavonig + Staph aureug - -+ 3
M. gallpopavonis + Staph. aureus + _
Bacillus sp. ) _ 1
M. gallopavonis + Staph, amreus +
Pasteurells multocida 1

zyoepidermicus .- - . - kD ) g
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Appendix 6 (Contd)

No, of No, of

Infection pattern Ceses 111 Cases

Mycoplasma sp. 2and Bacterial Chickens Healthy
agents (90) Chickens
(30)

Untyped Mycoplasma +
Pseudomas aeruginosa 1

Untyped Mycoplasma +
E. coli + Bacillus sp. +

Strep, zooepidermis 1
E. coli alone 5
E, coli + Staph aureus 7
E. coli + Strep. zooepidermicus 1
E, coli + Pasteurella haemolytica 1

Staph aureus alone 8

Staph aureus + Strep zooepidermicus 9

Staph aureus + Proteus sp. 2

Pasteurella multocida + Staph.
aureus 2

Pasteurella multocida alone 1




