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respiratory disease, airsacculitis, synovitis, tenosynovitis, and bursitis
has been influenced by other respiratory pathogens (e.g., Newcastle
infectious bronchitis virus), more virulent MS strains, and host species predilection
(turkeys more susceptible than chickens).
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History, Distribution, and Incidence. Infectious synovitis was first described and
associated with mycoplasma infection by Olson et al., during the early 1950's. The
causative organism was designated as Avian Mycoplasma Serotype S by Dierks et al., in
1967 and subsequently confirmed as a separate species, Mycoplasma synoviae, by Jordan
et al., in 1982. Soon after its identification MS appeared to have worldwide distribution.
O50’s and 1960’s the synovitis form of the disease was observed primarily in
growing g€ pe chickens (broilers), while since the 1970°s the respiratory form of the
g seen more frequently. Flocks of laying chickens are commonly infected
with MS wg™mild or subclinical signs. The disease usually appears in turkey flocks 10 to
20 weeks f§ Anarily in multiage farms and in endemically MS infected areas. The
[ & is significantly affected by management factors, other respiratory
e disease virus, infectious bronchitis virus), virulence of the
Pand e host species (turkeys more susceptible than chickens).

g#0lved MS strai

ISe of infectious synovitis of chickens and turkeys. MS

tly produce Deggmignt infection of the upper respiratory tract which
sonet @ pnvolved with air, @ s. MS is a very fastidious cell wall-less bacterium
req@ring Q-rich mediurig % swine serum, and specifically requires the

J
addi mide adenine ide (NAD). Updated specifications for MS
culture followg:

MY@ASM ODIFI
Per Liter
Deionized distilled water 880.0 ml
Thallium acetate (10% sol.) 5.0ml
Potassium penicillin G (aqueous % 500,000 units
m

FREY| OTH MEDIUM

Mycoplasma Frey’s broth base 225¢
Swine serum (heated 56 C for 30 min) 20.0 ml
Dextrose

Phenol Red (1% sol.)

NAD (1% sol.)

Cysteine hydrochloride (1%-sol.) 4
Adjust to pH 7.8 with 20% NaOH and filter Sterilize. *

Add thallium acetate to the water first to avoid precipitatiol ins of media and
serum. Horse serum is adequate for MG, but swine serum isgoe raMS. Cysteine
hydrochloride is added to reduce the NAD (beta nicotinamid dinucleotide)
which is required for the growth of MS. For agar plates 1.5% agar is us
contaminated specimens, an extra 20 ml of 1% thallium acetate and Z, units of
penicillin per liter may be added. Ampicillin (from 200-1000mg/l) may beSubstituted for
penicillin,

Colony morphology. Colonies on solid media are best observed with a dissecting
microscope at 30X magnification using indirect lighting. They appear as raised, round,



slightly latticed colonies with or without centers. Colonies with centers are commonly
described as “fried egg” shaped. The “fried egg’ colony morphology is due to the lack of
a cell wall and the tendency of the organisms to propagate into the agar matrix. It is
important to note that walled bacteria in L-phase might demonstrate similar colony
morphology, and needed to be differentiated from mycoplasmas. The colonies range from
0.1to 05 in diameter, depending on the number of colonies present, suitability of
media, g

gy. In Giemsa-stained preparations MS cells appear as pleomorphic

coccoid bgllies ods approximately 0.2 pm in diameter to 0.4 pm in length. In

rastructu the MS cells appear round or pear shaped with granular ribosomes.

cells are in diameter, lack a cell wall, and are bounded by triple-layered
brane

ical properties ents glucose and maltose with the production of acid,

Resistance to ¢ I . istance to disinfectants has not been
determined, but nts as are other mycoplasmas.
MS is not stable at pH 6.8 peratures above 39°C. It will
withstand freezing, but th ; . Ituls stored at -70°C and lyophilized
cultures stored at 4°C usuall Survival occurred up to 3
ing the nasal cavity of a

terials. Viable MS
an isol u days after the

organisms were detected in the "environm
depopulation of MS-infected chickens.

Antigenic structure. MS has two immunodomin rface proteingg @ anggr1SPB,
which are size and phase variable and associat it adsopti®n. BC gteins are
coded by a single variable lipoprotein and haema A (vlhA) gen S

a
strains VIhA is post-translationally cleaved into the i lipoprotein MSYB the
C-terminal part MSPA, which is involved in binding to gt i¢s (haema Inin).
The mechanism of MSPA and MSPB antigenic variatio cogffolled by homologous
recombination events between the expressed vIhA gene and a gi¥s ens of promoter-

less vIhA pseudogenes, located immediately upstream to the exprdgs ng.

Transmission. Horizontal transmission occurs readily by direct co
susceptible and infected birds. The organism can also spread by airborie
droplets. Spread by contact with contaminated equipment is generally asstimed, but has
not been well documented. However, in a recent study day-old chicks became infected
after being placed in contaminated isolators. MS was demonstrated to survive on turkey
feathers for 3 days, on cotton cloth for 2 days, and on poultry barn materials and human
hair, ear, and nose for only few hours. Transmission occurs through the respiratory tract



SLIDE 5. Chicken with its tongue pulled aside to position tffe r insertion of a
swab to obtain tracheal exudate for cultivation of most avian my ncluding MS.

(Slide courtesy of Dr. Stanley H. Kleven).



SLIDE 6. Normal 3sac m es are so thingn®gcledl that they are almost invisible.
The air sacs are primarily pgffed extensions (thorgic, minal, etc.) of the air passages
from the bronchioles on @t the lungs int u y cavity spaces. Some are

\V
within hollow bones. This s @ a moderately i air sac as noted by slight
anues.

thickening of the membrane, y exudate, a e flecks of yellowish
caseous exudate as the process co c
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Wenoted by setg ning of the air sac membrane
with large masses of €as

SLIDE 7. Extensive airs
g cedylar debris and increased
vascularization as the lesi arjing to regress. i

rely possible to isolate
mycoplasma organisms from C lesions. %




SLIDE 8. Chronic Iympho@ti airsacculitis i
adult layer chicken. Some se yﬁ air sac are i idth (loop on the left)
while other sections are greatl ickened gig contain¥aj stroma fibroplasia,
stromal infiltration of lymphocytes, plas nd moderate air
sac’s epithelium hyperplasia. Multifo pvith germinal
udgion of

of Dr.
Ziv Raviv).
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