2.1 (Taxonomy of Mycoplasma)

Class  Mollicutes Kingdom  Prokaryotes
(Subcommittee on the Taxonomy of Mycoplasmatales, 1967) Mollicutes
2 Mollis Cutis Mollicutes
prokaryotes (cell wall)

Class Mollicutes Order Mycoplasmatales
(Subcommittee on the Taxonomy of Mollicutes, 1979 ; Freundt and Edward, 1979)
, T-phase
, 5x108
200-

) , 03 -08
prokaryotes
(binary ~ fission)
(Freundt, 1983) Order Mycoplasmatales 3 family  Mycoplasmataceae,
Acholeplasmataceae  Spiroplasmataceae ,
, Genus Mycoplasma family
sterol NADH oxidase
2-1 Mollicutes
(Tully et al.,1993) Genus Mycoplasma Older  family



2-1

Class: Mollicutes

Class Mollicutes

Order : Mycoplasmatales

Family I

Genus I :

Genus Il

Family II :

Genus | :
Family Il :

Genus |

Mycoplasmataceae

1 Sterol required for growth

2. Genome size approximately 5.0x108daltons
3. NADH oxidase localized in cytoplasm
Mycaplasma (64 species current)

Do not hydrolyse urea

Ureaplasma (1 specie with seratype)

Flydrolyse urea

Acholeplasmataceae

1. Sterol not required for growth

2. Genome size approximately |.OxI09daltons
3. NADH oxidase localized in membrane
Acholeplasma (8 species current)
Spiroplasmataceae

1. Helical organisms during some phase of growth
2. Sterol required for growth

3. Genome size approximately |.0xI09daltons
4. NADH oxidase localized in cytoplasm
Spiroplasma (3 species current)

Genera of uncertain taxonomic position
Thermoplasma (1 specie : apparently belongs to Archaebacteria)
Anaeroplasma (2 species)
Freundt and Edward, 1979 : Principles of Mycoplasma Classification and Taxonomy in
Method in Mycoplasmology vol. 1 p.10



Genus Mycoplasma

! ! 1

85
Mycoplasma  mycoides
subsp. mycoides Contagious hovine pleuropneumonia M. mycoides
suosp. mycoides type strain ~ Genus Mycoplasma
(host specific)
Al-Aubaidi Fabricant (1971)

M. gallinarum

(Gourlay and Howard, 1982)

2.2 (Porcine mycoplasma)
M. hyopneumoniae
M. hyorhinis ,
1965 Goodwin
M. hyopneumoniae M. hyopneumoniae

, Mare Switzer
(colostrum) Hodges 1969
(gnotobiotic pigs)

(Whittlestone, 1979)



M. hyorhinis
invader) (Friis, 1975) 1974 Gois Kuksa
M. hyorhinis

M. hyopneumoniae (Whittlestone, 1979)

M. hyopneumoniae MPS
5
05
7-10
10-100 U/ ml.
(bronchioles and bronchi)
2.3 (Pathogenesis)
2
231 (Mycoplasma factors)

(secondary

25-37°C

(Exposure of respiratory epithelium)
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M. pnuemoniae, M. pulmonis M. gallisepticum (Bredt,
1979) f
(polystyrene)
0.44
11
03
(Gourlay and Howard,
1982)
(Attachment)
(avirulent)
Tajima  Yagihashi (1982) M. hyopneumoniae
3 fuzzy
layer (bristle) 16
Hovind-Hougen ~ Friis (1991)
M. hyopneumoniae microvilli
( 2-1) (lumen)
5 250
microvilli ( 2-2)

microvilli



mucociliary
clearance mechanism

2-1 1 M. hyopneumoniae
= 1,000  ( ;
= 100 ) Tajima and Yagihashi ,1982 : Infection and
Immunity, vol. 37 no.3

2-2 M. hyopneumoniae
( =200 ) Tajimaand Yagihashi, 1982 : Infection and
Immunity, vol. 37 no. 3
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97 P97

adhesin M. hyopneumoniae fuzzy layer (Zhang et al,
1995) gene P97 E. coll E. coli P97
M. hyopneumoniae (Hsu et
al, 1997) M. hyopneumoniae
glycolipid 3 La, Lb Le
(receptor) (Zielinski and Ross, 1993; Zhang et al., 1994)
M. hyopneumoniae 3 human

lung fibroblast, porcine lung fibroblast porcine kidney cell

M. hyopneumoniae human  lung

fibroblast
(Zielinski et al., 1990)
(ciliostasis)
M. pneumoniae (Collier, 1979) M. dispar
Pijoan (1972) M. hyopneumoniae
ciliostasis M. hyorhinis Debay
Ross (1994) M. hyopneumoniae in vivo
ciliostasis
ciliostasis

ciliostasis
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(Toxin)

(neurotoxin) M. neurolyticum M. ycoides subsp. mycoides

M. bovis heat stable polysaccharide toxin hemolysin
L Acholeplasma axanthum, A granularum, A modicum, A oculi A laidlawii °
lipoglycans
(Gourlay and Howard, 1982)

Geary  Walezak (1983) M. hyopneumoniae

lung fibroblast MRC-5 cytopathic effect (CPE)
CPE
100°c 15 pronase
M. hyopneumoniae
(rabbit anti-MH serum) neutralize cytopathic activity
(capsule)
precursor

(extramembranous material)
(Gourlay and Howard, 1982)

Tajima Yagihashi (1982 Rhutinium-red
M. hyopneumoniae

M. hyopneumoniae in vivo in vitro
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Iin vitro
Zielinski Ross (1990) human lung

fibroblast
M. hyopneumoniae

(specie specific)

: (Acquisition or synthesis of antigens
in common with the host)

M. hyorhinis, M. mycoides sulbsp.
mycoides, M. pneumoniae
(autoantibody) (Wise et ah, 1978;
Gourlay and Howard, 1982)  Baumgartner ~ Nicolet (1984) M. hyopneumoniae
glycoprotein

M. hyopneumoniae
232 (Host factors)

(Interaction  of
mycoplasmas with macrophages and polymorphonuclear nutrophils in animals)

in vitro
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M. pulmonis

peritoneal alveolar macrophage (Davis et al, 1980) M. pneumoniae  alveolar

peritoneal macrophage (Powell and Clyde, 1975) M. bovis
M. dispar alveolar macrophage (Howard et al., 1976) !

M. hyopneumoniae
(Immunosuppressive activity)
!
(Oldham, ‘1987)
Caruso Ross (1990) alveolar

macrophage M. hyopneumoniae

f

1 (predisposing cause)

(1988)

(1984)  Ross (1989)

M. hyopneumoniae
Ciprian

M. hyopneumoniae ,
Pasteurella multocida

Yagihashi
M. hyopneumoniae

Actinobacilluspleuropneumoniae
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, (Nonspecific mitogenicity)
M. hyopneumoniae
Messier Ross (1991)
M. hyopneumoniae
mitogenicity

(Involvement of the specific

immune response in pathogenesis)

(Fernald et al., 1972 Cassell etal,
1974)  Suter (1985) M. hyopneumoniae

MPS

(Tajima et al., 1984)

1 M. hyopneumoniae
10-16

microvilli



2.4

(mucociliary movement)

ciliosiasis

(Epidemiology)

(Ross, 1992)

all -in/ all - out

Muirhead
MPS

M. hyopneumoniae
Hamberside (1980)
70
10-90

i

1965 M. hyopneumoniae

Goodwin (1985)

32

MPS (Clark et al., 1991)

75 (Bruce, 1997)

Goodwin (1982)
1 Fernandez (1990)



1988-1989 308

( 50.9) (Yagihashi et al., 1993)
950 MPS 509 68.7
(1990)
7 20

(1993) MPS 3

10-14 M. hyopneumoniae

91
2.5 (Clinical signs)

1 1
10-16

4 6

2.6 (Gross and histopathological lesion)

26.1 (Gross lesion)

18

157

Sheldrake
1987-1988
Wallgren
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M. hyopneumoniae

(apical lobe)
(cardiac lobe) (diaphragmatic lobe)
(cranioventral) (bilateral)
(cut surface)

cranioventral pneumonia

2.6.2 (Histopathological lesion)

(Iymphocytic nodule)

Etheridge (1979) M. hyopneumoniae
27-42
1 77
28-71
Sorensen (1997) 1 M. hyopneumoniae
7

14 28 96 100
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57 1
85
10

peribronchiolar
lymphocytic infiltration hyperplastic lymphoid nodules

' M. hyopneumoniae

cranioventral — pneumonia,  peribronchiolar  lymphocytic

infiltration [ hyperplastic lymphoid nodules Mycoplasma-like
lesions
2.7 (Diagnosis)

M. - hyopneumoniae
, fluorescent  antibody  technique  (FAT),
immnohistochemistry (IHC), probe hybridization polymerase chain reaction (PCR)

211
. Complement fixation test (CFT)

M.flocculare M. hyorhinis IgM lgG
M. hyopneumoniae 15
3-4 (Slavik and Switzer, 1972)
Lloyd (1987)
CFT 5



KAtTjjinim «

1 1«l «
2
Indirect hemagglutination test (IHA)
25
60 (Holmgren, 1974)
. Enzyme-linked immunosorbent assays (ELISA)
M. hyopneumoniae
Bruggmann (1977)
2 60
M. flocculare M. hyorhinis
(Nicolet

et al.,1980; Armstrong et al., 1983; Beriter et al., 1990; Feld et al., 1992; Sorensen et al., 1992;
Sheldrake and Romalis,1992; Le Potier et al.,1994)

2.1.2
. Fluorescent antibody technique (FAT)
46 8 12
(autolysis)
(Amanfu et al., 1984) Schuller (1976) direct F/,AT
12-14

(antigenicity)

#
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. Immunohistochemistry (IHC)

FAT )
IHC
Doster Lin (1988) indirect immunoperoxidase
M. hyopnewnoniae
FAT
FAT
. Probe hybridization
probe
(Young and Ross, 1987)
Johansson (1992) oligonucleotide  probe
variable region 165 rRNA M. hyopnewnoniae Mhp6/30 probe
M. hyopnewnoniae probe rRNA
rRNA 1 (high copy number about 1(#molecule /cell)
variable
Futo (1992) M. hyopnewnoniae
oligodeoxynucleotide  probe 165 rRNA
M. hyopnewnoniae probe MFIPL M. hyopnewnoniae
y-2P 101CCU.
probe

(bronchoalveolar lavage fluid)
chemiluminescent
y-3p 10
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. Polymerase chain reaction (PCR)

primers
Harasawa (1991)
M. hyopneumoniae primers repeated
sequence M. hyopneumoniae ' , PUC 118
(PCR product) 520 bp. M. hyopneumoniae
VPP 11 (ATCC 25617) M. hyopneumoniae J strain (ATCC 25934 product
Harasawa primers
Stemke (1994) primers 165
rRNA M. hyopneumoniae M. hyopneumoniae product
200 bp. product
M. hyopneumoniae primers
M. hyopneumoniae
Mattsson (1995) primers
16SrRNA M. hyopneumoniae M. hyopneumoniae
product 649 bp. product
Blanchard (1996) primers nucleotide sequence
M. hyopneumoniae 1141 probe multidrug resistant protein homologue

product 1561 hp.
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M. hyopneumoniae (tracheobronchiolar  wash)
500 fg.
2.5x103- 2.5x10s organisms
(DNA isolation)
(crude extract sample)

Stemke (1997) M. hyopneumoniae
(Stemke et al., 1994)
lo-i0’5 Organisms 30-1000 organisms nested
PCR  primers universal primers 16S rRNA
primers M. hyopneumoniae
M. hyopneumoniae

(Cultivation)
M. hyopneumoniae
M. hyopneumoniae

v , (Ross and Whittlestone, 1983; Tully,
1983) 2-2



2-2

Host factors
- Antibiotics or other drugs in tissue or fluids
- Presence of enzymes or other inhibitors in
ground tissues
-Low levels of organisms in tissues selected
- Antibody in host tissues or fluids

25

Cultural factors
- Poor quality of growth medium due to batch
variability
-Poor choice of culture medium, supplements,
pH, atmospheric conditions, and temperature
- Inhibitory activity of thallum acetate or
antibiotics in medium
- Mycoplasma strains sensitivity to growth
medium components, such as yeast extract or
serum (more frequently observed with fresh
isolates)
- Competing microbial flora, including other
mycoplasmas
- Latent mycoplasmas that may occur in
culture procedures employed (animal host,
cell cultures, serum, chicken embryo, etc.) for
primary isolation

Tully, 1983 : General cultivation techniques for mycoplasmas and spiroplasmas in Method

in Mycoplasmology vol. 1 p.100

-30°c

20 , -25°C



3 4% 4 ,20°c 1 ,3°c 4, 42.5°C
2 . ( hittlestone, 1979; Ross, 1990 b)

lysolecithin lectins

hemolysin,

pH,

(Clyde and McCormack, 1983)

lysolecithin

mycoplastatic

L 1000
(Taylor-Robinson and Chen, 1983)

M. hyopneumoniae
M. hyopneumoniae

26
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M. hyorhinis
M. hyopneumoniae
M. hyopneumoniae

serial dilution
Furlong Turner (1975) M. hyopneumoniae
M. hyopneumoniae 5 4
M hyorhinis M hyorhinis
M hyopneumoniae
(minimum passage on artificial media)
(yeast extract)
(Tully and Ross, 1983)
1
(glucose fermentation) (arginine hydrolysis),
(phosphatase test) film spot
M. hyopneumoniae
L
pH
(Aluotto et al., 1970) modified Friis broth
1% p~ 76

37°c 35 (Rasin and Cirillo, 1983)
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phenol red  indicator M. hyopneumoniae

arginine dciminase, ornithine carbamylase carbamate kinase
(Schimke and Barde,1963)
modified Friis broth 0.2% arginine
hydrochloride 37°¢C 3-5
(Barde, 1983)
M. hyopneumoniae

3.
Aluotto (1970)
modified Friis agar  phenolphthalein diphosphate 0.01%
37°c I phenolphthalein
diphosphate phenolphthalein
(Bradbury. 1983) phenolphthalein 5 M NaOH
30 '

M. hyopneumoniae
4, film spot

cholesterol phospholipids

10%
(Freundt, 1983) M. hyopneumoniae film  spot
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) Growth inhibition test
growth inhibition

105
CFU. / ml. 01 .
6 . M. hyopneumoniae  ( 0.025
1 ) 3i'c 35
M. hyopneumoniae
M. hyopneumoniae
(Clyde, 1983)
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