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DETECTION OF rpoB MUTATIONS IN RIFAMPICIN-RESISTANT
MYCOBACTERIUM KANSASII
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Abstract [Purpose] To detect rifampicin-resistant mutations
in Mycobacterium kansasii (M. kansasii).

[Methods] We examined the M.kansasii isolates from
sputum of patients at National Hospital Organization Kinki-
chuo Chest Medical Center from January 1, 2001 to Novem-
ber 30, 2005 using drug-susceptibility testing, and analyzed
69-bp fragment of rpoB gene in rifampicin-resistant strains.

[Results] Three strains from 314 isolates were determined
as rifampicin resistant using drug-susceptibility testing. Those
strains showed a rise in minimum inhibitory concentration
(MIC), and had the mutations in 7poB gene. These point
mutations in codons 513 and 516 were common mutations
found in rifampicin-resistant clinical isolates of M.tuberculosis.

[Discussion] We verified the association between rpoB

gene mutations and rifampicin resistance in M. kansasii.
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OBJECTIVE. The purpose of this study was to evaluate the radiographic and CT findings

of inhalational talc pneumoconiosis.

CONCLUSIOM. Large opacities of talc pneumoconiosis progress more often than do small
opacities. The CT findings of talc pneumoconiosis overlap those of silicosis and asbestosis.

‘horel {1] reported the first case of
" ‘talc pneumoconiosis in 1896.
.Since then talc has been recog-
nized as a cause of pneumoconio-
sis in miners, millers, rubber workers, and
other occupational groups [2]. Talc is pure hy-
drous magnesium silicate with an ideal chem-
ical composition of 63.5% Si0,, 31.7% MgO,
and 4.8% H,0, but in practice substitutions of
ions occur in the mineral lattice or the talc is
contaminated by other minerals [3]. The chest
radiographic manifestations of talc pneumo-
coniosis have been well described [4-8]. The
CT features of talcosis due to IV administra-
tion of talc have been reported [9-11]. To our
knowledge, however, the CT features of talc
pneumoconiosis due to occupational talc ex-
posure have not been well described [12, 13].
We present the radiographic and CT manifes-
tations and serial changes on chest radio-
graphs of 14 patients with pathologically
proved talc pneumoconiosis.

fMaterials and Methods
Patients

The study included 14 patients with pathologi-
cally proved talc pneumoconiosis consecutively ad-
mitted to our hospital between 1973 and 1998. The
diagnosis was based on clinical history, occupa-
tional exposure to talc dust, and histologic findings
obtained at transbronchial lung biopsy (n=8) or
autopsy {n=6). A thoracic pathologist reviewed
the pathologic specimens. The pathologic findings
of talc pneumoconiosis included diffuse interstitial
fibrosis, ill-defined fibrotic nodules, and foreign
body granulomas associated with dense accumula-
tions of birefringent talc dust particles [1, 3]. All
patients were men. The mean age was 59 years
(range, 40-71 years) at initial evaluation. Mean du-
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ration of exposure to talc dust was 19 years (range,
8--35 years). Eight patients worked in a talc factory.
Four patients were exposed to talc dust used in the
manufacture of rubber products. One patient was
exposed to talc dust used as an additive in a cosmet-
ics factory, and one to talc dust used as an additive
in a confectionery. Eleven patients ceased work af-
ter the initial evaluation. Ten patients were smok-
ers, and four never smoked. Smokers had a smok-
ing history ranging from 18 to 69 pack-years
(mean, 36.3 pack-years).

The patients underwent follow-up chest radiog-
raphy. Serial radiographs were available for all pa-
tients during a mean follow-up period of 16 years
(range, 6-25 years). All patients underwent one or
more CT examinations between 1988 and 2004.
Chest radiographs obtained within 1 week of CT
were available for all patients. After 6-25 years of
follow-up, four patients had died of respiratory fail-
ure, one patient had died of myocardial infarction,
and one had died of cerebral infarction. The post-
mortem lungs from one patient were inflated, fixed
in formalin, and subjected to thin-section CT and
low-kilovoltage radiography. Informed consent
was provided by the patients, and the study was ap-
proved by the internal review board at the hospital.

-Chest Radiographic Evaluation

Two reviewers independently interpreted the ra-
diographs according to the 1980 International Labor
Organization classification of pneumoconiosis {14].
The reviewers were a respiratory physician with a
special interest in pneumoconiosis and a thoracic ra-
diologist; both were certified by the National Insti-
tute for Occupational Safety and Health. The radio-
graphs were interpreted in random order. Profusion
of small opacities was scored with the International
Labor Organization grading system on the basis of
the viewer’s assessment of the concentration of

AJR:188, February 2007



lrnaging of Pheumoconiosis

c

Fig. 1—61-year-old man with inhalational talc pneumoconiosis employed in talc industry for 20 years.
A, Initial chest radiograph shows fine nodular opacities diffusely distributed throughout hoth lungs.
B, Chest radiograph obtained at 15-year follow-up examination shows fine nodules and large opacity in upper zone of right lung and middle zone of left lung.

€, Axial supine thin-section CT scan shows well-defined (arrowheads) and ill-defined {arrows) small nodular opacities mainly distributed in centrilobutar location.
D, Axial supine thin-section CT scan obtained at mediastinal settings shows large opacity and lymph nodes containing high-attenuation material.

opacities compared with standard radiographs pro-
vided by the International Labor Organization [14].

In the International Labor Organization system,
profusion of small opacities is recorded on a 12-
point incremental scale together with the predomi-
nant type of opacity. Category 0 includes scores 0/,
0/0, and 0/1; category 1, scores 1/0, 1/1, and 1/2; cat-
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egory 2, scores 2/1, 2/2, and 2/3; and category 3,
scores 3/2, 3/3, and 3/+. For small rounded opacities,
the three size ranges are denoted by the letters p, g,
and 1: p indicates opacities with diameters up to ap-
proximately 1.5 mm; q, opacities 1.5-3 mm in diam-
eter; and r, opacities 3-10 mm in diameter. The three
size ranges of small irregular opacities are denoted
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by the letters s, t, and u: s indicates opacities with a
width up to approximately 1.5 rmm; t, opacities 1.5-3
mun in width; and u, opacities 3-10 mm in width. A
large opacity is defined as an opacity exceeding 10
mm in longest dimension. The categories of large
opacities are as follows: A, one large opacity up to
approximately 50 mm in longest dimension or
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Initial Radiographic Findings last Radibgfaphic Findings

Patient Small Opacities Small Opacities

Age {y) Shape Profusion? Large Opacities Shape Profusion? Large Opacities
61 p 2/2 0 p 22
57 plq 2 B p/q 2/1 C
64 p 22 0 p 22 B
40 p 22 B p 23 B
57 plg 2/2 C p/q 2/2 C
56 p/q 22 B plg 2/2 C
71 p 2/2 A p 2/3 A
51 p 22 A p 2/2 A
63 p " 0 p " 0
56 p N 0 p 21 0
64 p 2/2 0 p 22 0
61 p 12 0 p 12 0
66 s/t 32 0 s/t 32 0
63 p i B p i C

Note—All patients were men. p = rounded, diameter up to approximately 1.5 mm; g = rounded, diameter of 1.5-3 mm; s = irregular, width up to approximately 1.5 mm; 1,
irregular, width of 1.5-3 mm. 1 = slight, 2 = moderate, 3 = advanced, 0 = normal. A = A one opacity with longest dimension up to approximately 50 mm or several opacities
with sum of longest dimensions not exceeding approximately 50 mm, B = one opacity with longest dimension exceeding 50 mm but not exceeding equivalent area of right
upper zone or several opacities with sum of longest dimensions exceeding 50 mm but not exceeding equivalent area of right upper zone, C = one opacity exceeding
equivalent area of right upper zone or several opacities that combined exceed equivalent area of right upper zone.

#When there is no douht, the profusion score is 0/0, 1/1, 2/2, or 3/3. If the category above or below is considered an alternative, this category is recorded after the slash.

323

Fig. 2—57-year-old man with inhalational talc pneumoconiosis employed in talc
industry for 14 years.

A, Chest radiograph shows small nodular opacities and large opacity.

B, Chest radiograph obtained at 13-year follow-up examination shows large
opacities associated with bilateral superior retraction of hila.

{Fig. 2 continues on next page)
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several large opacities with the sum of longest di-
mensions not exceeding approximately 50 mm; B,
one large opacity exceeding 50 mm in longest di-
mension but not exceeding the equivalent area of the
right upper zone or several large opacities with the
sum of longest dimensions exceeding 50 min but not
exceeding the equivalent area of the right upper
zone; and C, one large opacity exceeding the equiv-
alent area of the right upper zone or several large
opacities that combined exceed the equivalent area
of the right upper zone.

‘When the findings of the two observers did not
agree, a third reviewer resolved the differences. For
assessment of the sequential changes in large opac-
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surface.

{arrows). {H and £, x4)

ities, all radiographs for each patient were exam-
ined in side-by-side review in chronologic order by
one chest radiologist.

CT Images

Thin-section CT was performed with a Quantex
Plus or a LightSpeed CT unit (GE Healthcare). All
CT scans were obtained at maximal inspiration
with 1.5-mm collimation at 20-mm intervals. CT
scans at maximal expiration were added for two pa-
tients whose inspiratory CT scans showed lobular
low-attenuation areas. Scanning extended from the
lung apices to below the costophrenic angles. Im-
ages were reconstructed with a high-spatial-fre-
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Fig. 2 {continued)—57-year-old man with inhalational tale pneumoconiosis
employed in talc industry for 14 years.
C, Axial supine thin-section CT scan shows bandlike opacity parallel to pleural

D, In vitro low-kilovoltage radiograph of inflated and fixed lung. Crescent-shaped
large opacity and small nodular opacities are evident.

E, In vitro thin-section CT scan of inflated and fixed lung. Crescent-shaped large
opacity is attached to pleural surface. Subpleural line {arrows} is evident.

F, Photograph of histologic section through crescentic large opacity shows diffuse
fibrosis and proliferation of dust-laden macrophages and multinucleated giant cells

{Fig. 2 continues on next page)

quency algorithm. CT scans were obtained with the
patient in the supine position. The images were
photographed on hard copy at lung (window width,
1,200 H; level, -700 H) and soft-tissue (window
width, 300 H; level, 10 H) settings.

CT Evaluation

The CT images were reviewed independently by
two chest radiologists unaware of the clinical and
radiographic data. The final decisions on CT find-
ings were reached by consensus. The reviewers
evaluated the scans for the presence and distribu-
tion of ground-glass opacity, septal lines, subpleu-
ral lines, small rounded opacities, centrilobular
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Fig. 2 {centinued)—57-year-old man with inhalational talc pneumoconiosis employed in talc industry for 14 years.

G

gt

G, Photomicrograph of biopsy specimen examined under polarized light shows fibrosis contains large accumulations of strongly birefringent dust particles.
H, Histologic section from area of subpleural line shows peribronchiolar fibrosis joined by collapse and fibrosis of alveoli along thickened pleura {arrows). (H and E, x1.6)

nodules, small irregular opacities, large opacities,
traction bronchiectasis, honeycombing, lobular
low-attenuation areas, and emphysema [15, 16].

Areas of ground-glass attenuation were defined
as areas of hazy high attenuation that did not obscure
the underlying vascular markings. Septal thickening
was defined as short lines in perpendicular contact
with the pleural surface or a pattern of multiple poly-
gonal lines representing thickened interlobular septa.
Subpleural lines were defined as linear areas of in-
creased attenuation within 1 cm of the pleura and
parallel to the inner chest wall, Small rounded opac-
ities were defined as nodules less than 10 mm in di-
ameter. Centrilobular nodules were recorded if nod-
ules were identified around peripheral pulmonary
arterial branches or 3—5 mm away from the pleura,
interlobular septa, or pulmonary veins. Small iregu-
lar opacities were defined as intersecting lines that
formed a fine or coarse network. Large opacity was
defined as an opacity having a diameter exceeding
10 mm. Traction bronchiectasis was defined as bron-
chial dilatation within areas of a parenchymal abnor-
mality. Honeycombing was defined as an accumula-
tion of cystic spaces with thickened walls. Lobular
low-attenuation areas were defined as areas of de-
creased attenuation with a lobular or multilobular
distribution adjacent to areas of high attenuation.
Emphysema was characterized by areas of decreased
attenuation, disruption of the vascular pattern, and
absence of a well-defined wall.

For craniocaudal distribution, the upper lung
zone was defined as the region above the tracheal
carina; the middle zone as the region between the
carina and inferior pulmonary veins; and the lower
zone as the region below the inferior pulmonary
veins. Calcified or noncalcified pleural plagues and
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lymph node enlargement with the short axis ex-
ceeding 1 cm were also recorded.

Results
Chest Radiographic Findings

The main abnormality found on initial chest
radiographs was small rounded opacities of the
p type (Fig. 1A). All zones usually were af-
fected. In one patient, the opacities had upper
lung zone predominance, and in another middle
lung zone predominance. Small irregular opac-
ities of the s and t types predominated in the
lower lung zones in one patient. The profusion
and type of small opacities are presented in
Table 1. Large opacities greater than | cm in di-
ameter were found in seven patients on initial
chestradiographs (Fig. 2A). The large opacities
were distributed in the upper lung zones in two
patients, in the middle lung zones in one pa-
tient, in the upper and middle lung zones in
three patients, and in all zones in one patient.

Follow-up examinations of two of the 14 pa-
tients showed the small opacities had pro-
gressed. Profusion had changed from 2/2 to 2/3.
In another patient, profusion of small opacities
decreased from 2/2 to 2/1, but that of large
opacities increased. The other 11 patients had
no change during the follow-up period. The
size and number of large opacities had in-
creased by the follow-up examination in all
seven patients (Figs. 1B and 2B). At the follow-
up examinations of another two patients, large
opacities were present in the upper, middle, and
lower zones. Progression of large opacities was
found to be a difference of one grade in four pa-
tients (from 0 to A in one and from B to C in
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three) and a difference of two grades in one pa-
tient (from 0 to B). In another four patients, pro-
gression was within the same grade (from A to
A in two, B to B in one, and C to C in one). In
these four patients, progression of large opaci-
ties was found at side-by-side review of the ra-
diographs in chronologic order. Lymph node
enlargement was found in two patients. Pleural
plaques were found in no patients.

Thin-Section CT Findings

The thin-section CT findings for the 14 pa-
tients are presented in Table 2. The main CT
finding in 12 of 14 patients was diffusely dis-
tributed centrilobular nodules 1-2 mm in di-
ameter. In one patient, the centrilobular nod-
ules had upper lung predominance; in another
patient, middle lung predominance; and in 10
patients, no zonal predominance. A few well-
defined discrete nodules were found in these
12 patients, mingled with centrilobular nod-
ules in all zones (Fig. 1C). Well-defined nod-
ules ranged from 2 to 4 mm in diameter and
were in a centrilobular or subpleural location.
In one patient, CT scans showed small irregu-
lar opacities and honeycombing in the lower
lung zones and diffusely distributed centrilob-
ular nodules in all zones. In another patient, CT
showed large opacities in the upper and middie
lung zones and a few well-defined small
rounded opacities distributed in all lung zones.

Large opacities greater than 1 cm in diam-
eter were found in nine patients. The large
opacities involved all lung zones in four pa-
tients, the upper zones in one patient, the up-
per and middle zones in three patients, and the

AJR:188, February 2007



TABLE 2: Prevalence of Thin-Section
CT and Radiographic
Findings in 14 Patients

Finding CT | Radiography

Large opacities 9 9
Small rounded opacities 14 14
Small regular opacities 1 1
Centrilobular nodules 13 NA
Septal lines 10 2
Subpleural lines 9 NA
Ground-glass opacity 8 0
Traction bronchiectasis 4 NA
Honeycombing 1 1
Emphysema 5 3
Lobular low-attenuation area | 5 NA
Pleural plaque 7 0

Noncalcified 3

Calcified 4
Lymph node enlargement 8 2

Note—NA = not applicable to radiography.

Fig. 3—66-year-old man with inhalational talc
pneumoconiosis. Axial supine thin-section CT scan
shows subpleural line.

middle and lower zones in one patient. The
large opacities were irregular, round, or cres-
cent-shaped (Fig. 2C). Most large opacities
were totally of high attenuation (Fig. 1D).
The other frequent findings included sep-
tal lines (n = 10), subpleural lines (n=9)
(Fig. 3), and ground-glass opacity (n = 8).
Emphysema was found in five patients, and
all five of these patients were smokers. Lob-
ular low-attenuation areas were seen in five
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patients, and two of these five patients were
nonsmokers. On expiratory CT scans of two
patients, air trapping and low-attenuation
areas were delineated more clearly but did
not newly appear elsewhere, and additional
areas of low attenuation were not identified.
Septal lines and emphysema were present in
all lung zones. Subpleural lines, ground-
glass opacity, and lobular low-attenuation
areas were present in a random distribution.

Slight lymph node enlargement of in-
creased attenuation was visible in eight pa-
tients (Fig. 1D). Noncalcified pleural plaques
were seen in (hree patients and calcified pleu-
ral plaques in four patients. Lymph node en-
largement in six of the eight patients and
pleural plaques were not found on chest ra-
diographs (Table 2).

There was good agreement between ob-
servers. In two cases there was disagreement
about chest radiographs and in one case about
CT scans.

Radiologic—Pathologic Correlation

The postmortem low-kilovoltage radio-
graphs and thin-section CT scans of one pa-
tient showed a crescent-shaped large opac-
ity, subpleural lines, and small nodules
(Figs. 2D and 2E). The crescent-shaped
large opacity corresponded histologically to
diffuse fibrosis with proliferation of dust-
laden macrophages and multinucleated
giant cells (Fig. 2F). Microscopic evalua-
tion with polarized light revealed dense
accumulations of birefringent dust particles
in fibrosis (Fig. 2G). The subpleural lines
corresponded histologically to peribronchi-
olar fibrosis joined by collapse and fibrosis
of the alveoli along the inner chest wall
(Fig. 2H).
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Fig. 4—77-year-old man
with inhalational talc
pneumoconiosis.
Histopathologic
photograph shows
nodular fibrosis (arrows)
adjacent to vessels or
bronchi. (H and E, x1.25)

In six autopsy cases, the lungs exhibited
varying degrees of fibrosis. Nodular fibrosis
was adjacent to the vessels or bronchi
(Fig. 4). Dense accumulations of birefringent
dust particles were found in fibrosis and
lymph nodes, but calcification was not found
in fibrosis or lymph nodes. Pleural plaques
were found at histopathologic examination in
three of six autopsy cases. In these three
cases, the premortem CT scans showed pleu-
ral plaques.

Discussion

Three forms of talc pneumoconiosis by in-
halation have been described in the literature:
talc asbestosis, talc silicosis, and talcosis.
Talc asbestosis is produced by inhalation of
talc with asbestiform fibers. The findings of
talc silicosis caused by talc mined with high-
silica-content mineral are identical to those of
silicosis. Talc free of silica and asbestiform
minerals may be fibrogenic [3, 4, 8, 17].

In our cases, the predominant radiographic
abnormalities were small nodular opacities
affecting all lung zones. Small irregular opac-
ities were rare. Although progression of small
rounded opacities was rare during long-term
follow-up, most large opacities progressed.
Slight pleural plaques and lymph node en-
largement not found on chest radiographs
were identified on thin-section CT scans.

As in patients with silicosis, in our pneu-
moconiosis patients, small rounded opacities,
septal lines, large opacities, and lymph node
enlargement were predominant findings on
CT. The characteristic radiologic abnormality
in silicosis is small, well-circumscribed nod-
ules usually 2-5 mm in diameter and mainly
involving the upper and posterior lung zones
[12, 18]. In our patients, however, centrilobu-
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TABLE 3: Comparative CT Findings In Tale Ppeurmoconiosis, Asbestosis, and

Silicosis

Finding Talc Pneumoconiosis Asbestosis Silicosis
Small rounded opacities Preseni Present Absent
Small irregular opacities Present Absent Present
Septal lines Present Present Present
Subpleural lines Present Absent Present
Large opacities Present Present Absent
Lymph node enlargement Present Present Absent
Lohular low-attenuation area Present Absent Present
Pleural plague Present Absent Present
Predominant distribution Diffuse Upper Lower

Note—Data are based on CT findings in the present study and summary of CT findings in asbestosis and silicosis

adapted from {12, 18, 19].

lar nodules were the prominent finding, and
the distribution was diffuse. In silicosis, large
opacities usually involve the upper lung
zones, and various types of calcification of
large opacities are found, mostly punctate
rather than linear or massive. In our patients,
large opacities were distributed in all lung
zones, and large opacities were of high den-
sity. Unlike the findings in patients with sili-
cosis, pleural plaques were seen in our pa-
tients (Table 3). One of our patients had the
CT findings of asbestosis: diffuse linear inter-
stitial pattern predominantly distributed in the
lower zones of the lungs [12, 19]. Diffusely
distributed centrilobular nodules unlike the
findings of asbestosis were found on that pa-
tient’s CT scans.

Subpleural curvilinear lines are defined as
linear areas of increased attenuation within 1
cm of the pleura and parallel to the inner chest
wall. The pathologic correlate of subpleural
lines represents peribronchiolar fibrotic
thickening combined with flattening and col-
lapse of the alveoli due to fibrosis in asbesto-
sis [20, 21]. Subpleural curvilinear lines are
considered to be caused by other pathologic
processes. This finding corresponds to condi-
tions such as platelike atelectasis in the corti-
comedullary junction of the lung [22], inter-
stitial edema from pulmonary congestion
{23], and subpleural lymphatic network after
lymphography {24].

The main CT findings in three patients with
inhalational pulmonary talcosis described by
Marchiort and associates [13] were small cen-
trilobular and subpleural nodules associated
with conglomerated masses containing foci of
high attenuation. Our findings were similar to
those of Marchiori et al. In our study, centrilob-
ular nodules histopathologically corresponded
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to nodular fibrosis and deposition of talc parti-
cles adjacent to the vessels or bronchi. Our
study revealed that increased CT densities of
lymph nodes and large opacities were caused
by large numbers of talc particles.

The radiographic findings of IV adminis-
tration of talc include large, irregular, nodular
densities or consolidations in the upper parts
of the middle fields of the lungs that may rap-
idly progress into large masses or massive

- consolidations. Widespread irregular nodules

also occur [9-11]. The CT findings in patients
with pulmonary talcosis resulting from
chronic IV drug abuse include widespread
ground-glass attenuation, a diffuse fine nodu-
lar pattern, and a combination of nodules and
lower lobe panacinar emphysema. Confluent
perihilar masses with areas of high attenua-
tion are also seen [9-11]. The CT findings in
our patients resembled those of pulmonary
talcosis due to I'V administration. A diffuse
fine nodular pattern and large opacities con-
taining high-attenuation material are seen in
both IV administration and inhalation. Al-
though lobular low-attenuation areas were
seen, lower lobe panacinar emphysema was
not seen in our patients. To our knowledge,
slight lymph node enlargement with high-at-
tenuation material has not been reported in
talcosis by IV administration. Talcosis from
IV administration of talc can be differentiated
from the inhalation of talc on the basis of his-
tologic findings and size of the talc particles.
The mean particle diameter is far greater in
IV-administrated talc, usually exceeding 10
um compared with 4 um for inhaled talc [25].

We did not analyze the nature of the min-
eral exposure in our patients, so it is not clear
whether our findings were caused by contam-
inant fibers. The composition of commer-
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cially available talc is quite variable from re-
gion to region and from industry to industry.
Pleural plaques are seen in workers exposed
to talc contaminated with asbestos and talc
free of asbestos [26]. Our study had limita-
tions. It was retrospective, and the prelimi-
nary conclusions were based on findings in a
relatively small number of patients.

In summary, serial chest radiography
showed that in talc pneumoconiosis, large
opacities progressed more often than small
rounded opacities. CT scans depicted pleu-
ral plaques and lymph node enlargement
with high-attenuation material not identi-
fied on chest radiography. The distribution
of small rounded opacities was diffuse,
whereas large opacities were present in all
lung zones. Unlike silicosis, in talc pneumo-
coniosis there was no predilection for upper
lung zones. Pleural plaques and subpleural
lines and small rounded opacities were evi-
dent. CT showed high-attenuation material
in large opacities and lymph node enlarge-
ment caused by large numbers of talc parti-
cles. The CT findings of talc pneumnoconio-
sis are not specific and can occur in
asbestosis and silicosis. Although the com-
bination of these findings is seen in patients
with mixed dust exposure, talc pneumoconi-
osis should be considered in patients with
diffusely distributed centrilobular nodules,
dense large opacities, dense lymph nodes,
and pleural plaques.
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Mpycobacterium kansasii FR\Z BT 5 5 FIEF B H

HHEEME O SR mE O'ED @m0 EAR NE
'MHE &R RE R

B (M) M kansasii BRICHT 5 BHREFRIBEZ BV 20 FRENBT. FHLFE) 2002
£68 1 B,52054% 8 A3 BOHE, B8P IEHERL Y I —ICBWTERRE» L5, B
&N M kansasii 174%E x5 & LT, hsp 65-PRA, ITS ¥ — 2 TV A, PFGE, ISI652-RFLP7: &
U1 MPTR-RFLP 24T o 720 E 72 hsp65-PRA & ITS ¥ — 7 TV A D RICTFREEI D o - gkicH LTk
hsp65 Y — 27 LV A%AT 5720 (KEHR) hsp65-PRADHER, 174%kF I B 1708k (97.7%) &5, I
B2k, ToEUE 14k, VIEUZ1RICED SN, TS Y —27 2V AT TE, T8, VIBO M kansasii
A hsp65-PRA & Fl LRI % 3%, NbEId ITS sequevar type I & ] % 3 L7z, 1S1652-RFLP & MPTR-
RFLPOFER, 1D 1708EF—DN Y F87 -2 %R, TRMUANOM (T8, Ibvfi, VIH) %
RUZABRICERMIED 5. PRFGETIE, 1598k (914%) 282 S 2% — %R L, &Y 158k
SR EED 2, (BR) SHEERETFHNE2 B GRETHENZAALER, HRMICEEL
Tw5 TRNY Y 8 —FIBICBTHOREVEHETHA LTV A REFED O, TEHOENY

103

O—F Y54 —AREEN/, A PFGEIC L ) I BICHASENSHFET 2 WHEENE 2 bz,
F 7 — X | Mycobacterium kansasii, hsp65-PRA, 165-23S1TS ¥— % ./ A, PFGE, RFLP

BUBI

Mycobacterium kansasii (M. kansasii) 13 IEREEETBEHE
(nontuberculous mycobacteria, NTM) @ I B 4 S
NHBREONEEETH b, DI ETIENTMIED
FEEREOH25%% & ®, Mycobacterium avium complex
(MAC) DRIZE S EFBESATVIEETH L,
Foe MICHTABVWEREE DD, FiCk O
BOMEZ 5| & 290 HFE M kansasii X DNAT T — 7
ERHWIENA TV TAEL P a 2Ry —T VR,
HIBERES (restriction enzyme) LFEIZ X 5 DNA Wik 0%
@R YL OB FEREHAVCI ~NoEEFRICS
FEN T 5B, FEEETFRNEELRFICHE W
MEBFTOREILLEW, SEbhbhid, ¥t ¥
—IZBWTHEE, FE SNz M kansasiiBR e i85 & LT,
heat shock protein (hsp) 65-polymerase chain reaction (PCR)
-restriction analysis (PRA) 12 & A #E{E-FEIBI, 16S-23S

internal transcribed sbacer (ITS) ¥—# L.~ A, pulsed-field
gel electrophoresis (PEGE) 2 & % &4 DNAHT, 181652
72 & Ul major polymorphic tandem repeat (MPTR) @ DNA
70— 7 % B\ /< restriction fragment length polymorphism
(RFLP) % FVv, FIEOBREREOBEH L RAAT

V] &

()

20024E6 A 1 HA>5 200548 A 31 HOMM, MyITE
EAENREREE ST RBRER L Y 4 -8B,
BERBRE A, & 08, FE SN2 M kansasii 1748k, T
TOHEBORTEIR, THFasu—7 vfansrsyy
A BV VWERE BREE) TiToZ. SHIALD
BHHREZ IMBIEERFERIODHEEYNCL Y M
kansasii3E L BET SN, HIVERREFED N o7,
hsp 65-PRA

Telenti H D FHEINCEL TITo 20 /NIRRT E D

VBRSTAT BoE A B I B AGE B R DR R e v & — BRI
vy —, AR, SHETRE R

WS HHERE, MOTBuEANEZHREHEES D RIEE
BERE Yy —BRMEL Y ¥ —, T591-8555 AR
BRI 1180 (E-mail: dustin@kch.hosp.go.jp)

(Received 3 Aug. 2006/ Accepted 18 Oct. 2006)
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SHEETE2~3mmOau=— 2 @50HE* N
L, 1.5miRA 7 0F 2 —TWZHELIEf VAT -
DNAMEELI< MY v 7 A (BIO-RAD) 200 p /{28 L7,
56°C, 15~3044LE 7% 108/ vortex L, IEREIZ 100TC,
SOME L 7-BEBIZKRAKPFIZAE L. 108
vortex L, 12000 rpm, 3 47380 L 72 BE3E % PCRICAI V7=,
PCREED /-0, ROTS5A~—%FHL,;
Tb11 [5'-ACC AAC GAT GGT GTG TCC AT-3'] & Tbl2
[5"-CTT GTC GAA CCG CAT ACC CT-3"]o PCR%: i
95C 1 FDOBEMLEDHE, 96T 408, 60°C 508, 72T 1
DERASTA 7 N7, BBRICT2T 75EEEL . &
b7z PCRIBIGEY @ Bst ET Y WF I & (60°C, 604
H) B LU Hae MYIWTHT R (37C, 604) % HIREE
FERELHEE I 270X ES ) —BRIXKBEE
Cosmo eye SV1201 (74 / A) & HWTHEN L,
ISy —27 12

ITS ¥ — 27 = ¥ A Richter 5D HHE O, L TIT-
720 ITS 1[5’ -GAT TGG GAC GAA GTC GTA AC-3'] &
ITS 2 {5 -AGC CTC CCA CGT CCT TCA TC-3’ 1 # i T
ITSER % & HIEO PCREIEEY © 1872, PCRE&MAIX
ST OFDHEM,DHK, 94T 458, 55C 608, 72°C
0M &30 1 7 VTV, ®IZICT2TC 7 4R L2,
BigDye Terminator v1.1 Cycle sequencing Kit (ABD) % Fw
T, IISEROEERMNzREL,
PFGE

Tinuma 6 D HFE WL TITo 72,
1. BHEE, YT ay 2 oK

IRV T Ny 7 THORH (BBL) % F\WC, M. kansasii
& 37°C, 7~14 HFE%%3E L, McFarland No.2 ~ 3 O
BEICIHEE L /2%, D-cycloserine # 1 mg/mifl %, 12~ 18
PP R, ROTERBEEHELL, TSEHR
(50 mM Tris HCI (pH8.0), 0.5M Sucrose/100 m/] 2 H i
LT, —40CTHE, TOBREDITKRKFTREL
7z (Freeze and Sawing) o B 70 puliZH L, 1.5% KRN
7 H a—A (BIO-RAD) 70 ul % BAEL, TDREH120
ul % R P PFGERH A ¥ — b — )V FIZHHA LE
L L 720
2. BH, By vy, HIBREELR

1) V' F — 54 mg/mi Bl Lysis 500 pl i N7
Ty 7 EAN, BELE 37C, 18HM) #, Proteinase
K (1.0 mg/ml) N ESTBMWO00 pl 2 X VER LELTKRS
8T (50°C, 18I %475 720 K\ T Proteinase
K ORELLIE D728, Pefabloc 1.5 mM/mi il TE i %
S00 pl ARL7zF o —T7I2, IV 71y 7 %05mm
BICRAFGA ALY INT 5 7% AN, BiRT2HHE
RE L7 TEBH T304, 3BOERESELEEITY, 2
[E] @ pre-incubation D%, Dral (100U) IC X 5 il BREESE

M SE82¥ B 25 20074 2 A

WA (37°C, 18R #1772
3. EHRIKE

0.5%TBEBHUICEDP L7219 7T A~ AL VI VT
VT 77 EMA L, 4CICEH L 7205%TBEB K
2000 m! % kB IR & ¥, PFGE kB2 & CHEF DR
Il (BIO-RAD) %AV T 195 M OBRIKE 21T - 720
4. Betu, W, EROLHE, RFEBER

4"V % ethidium bromide (EtBr) B#IZ 3053 L <t
#BEITV, P L7 Phoretix 1D Pro (Nonlinear Dynamics
) ZHVTT VA A — V@BITLE % 4TV, Phoretix 1D
Database (Nonlinear Dynamics#t) #f#H L CT5F— ¥ ~N—
PRIABEN v k(55 APNAN
1S1652-RFLP

151652 BE50i& M. kansasii (28RN 2 94T bp DR X 21
F L72ESITH 525, DNA 7O —7 D pMKI-92 2tk
D M. kansasii\iZDABH L L ENTWBHY, SEbhb
T Yang 5O HEIZE LU TIT o /2, 18165270 —7
XIS 1 [5'-TCC TCC GTG CGC GCT GGA GC-3'] &
IS 2 [5'-CGG ACC TGC CCA TCA GCG TC-3' 1% T
VERL L, SHEMIREEE Alul, EcoRI, Pwul, SmallZ
DVWTERENDNY = DD S S MEOKRE %
Fo72,
MPTR-RFLP

10bp DD R LEFIT, 5Sbp DHEIFE% b2 MPTRECHY
\& M. kansasii IS KRB BE, M. gordonae, M. asiaticum,
M. gastri, M.szulgai \ZbFET 599, #ZHEORAAEE
W10 Lo a3 ¥ —HE b oL BMEERTH, M
kansasii \ 2% U T EWHERVRD O Tnw i, 4
[l Hermans & @ J5 {2 # U C, ISI652-RFLP & [l #%,
HIREEE BEL, Smal #HWTEEBEOKRFT 21T
770

= E S

hsp65-PRA, ITS YV — 27 TR

M. kansasii 174 %81 1708k (97.7%) %% hsp65-PRA, ITS
V=T VATEDIIRERZD SN, R 4KDD
B, 2BRIBAEETIRIS, 1HREVIEEZED SN0,
hsp65-PRASY — AL BBIB & TS ¥~ 27 LV AT &
SHEFTOEVENERTERI 14RO 517z (Table
o ZO¥R®DPRA/YY — it Iwamoto and Saito! D &
BL-IbEONNY -V 2RL, ITSY—27T VAT
BOBFTholzo DbEIDPRANY — > FR LM
12Dk, hsp65gene® PCREMI DY — 7 TV A% Pk
% L, Iwamoto and Saito' D ¥ L 72 atypical type I & —
HTHrZ 2R LLS
PFGE

PFGEIZ & V) M. kansasii 174¥k1, Y FRy -0 D
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HULAKERINV—TERERTHI159LL=—-0 %
NE— Y ERTISHRICKH S Nize 1598k hsp 65;PRA
BEUOMSY— 7 ATERTIEICBR SN, —
B, Lo— sy —rOISHEIE TR, Dbk, VIH
FRL4KRE IBOUKRBEINA TV, £#2 TS
[E] ) PFGE# 5 % PFGEE R ik By 7% & — » @ §F4ilf &
HEOIZETWT, A, B, CO3IDIIFE LA, FV—
TARNY FOEAPEWRI—ra—F)F74 -2
~3NYFOBVESDHEPHLY, hsp65S PRABIT
IS ¥ =2 T AT ITRNZREIB SR 170D ) H D 159
¥ (91.4%) Ko EINTe TV—TBiZd~6NVF
DECE SO SRY, TE 28k VIE 1 BRAFSES

105

Nize V=T ClETNNY FULEDBNEZED B S
Y, TRIOKREIMOBBIUIVE | #B0HEER

7z (Fig. Do

IS1652-RFLP % & UFiZ MPTR-RFLP

ISI652-RFLP T3 T B & T RIDIAA o 4 #: (T8, T &Y,
VIAD) BICEEEEZRLAD, TEO1708IZT~TH
BLINY PRS- %&RL, SREEEED SR,
72

MPTR-RFLPCH Fl#EIZ, ¥4 7HTIRSEMEEZRL
7278, TENIZEIM 23D o7 (Fig. 2). $/8%
HHEEERABIC L 22 AR GEOKE T, wWTho
RELPIZBWTHEMITRD b h oz,

Table 1 Distribution of Mycobacterium kansasii isolates according to subtype
in NHO Kinki-chuo Chest Medical Center (n=174)

Sequencing

RFLP

Subtypes by PFGE

Type hsp65-PRA

ITS 151652

MPTR A Pattern B Pattern C Pattern

I 170 170 170
I 2 3 3
Ob 1* 0 0
Vi 1 1 1

Total 174 174 174

170 159 2 9
3 0 0 2
0 0 0 1*
1 0 1 0

174 159 3 12

*Atypical type I by hsp 65 sequence

2)

Isolate hsp 65-

PFGE PRA

0-473
0-563
11 l 436
LU 555
695
I 465
787
o-4
525
718
717
138

0-5
1043
628
673
737
812
784
780
962
1064
90
LTI 458
NN 0-650
T 459
492
1098
723

(=4

OO OOWOAQOQQPTE> P> P> >P>> P>
T R U U U VP U G U

Fig.1 Phylogenetic tree for single linkage of 174 Mycobacterium kansasii isolates (1) and polymorphic analysis of isolates
consist of the representative pattern A, and all patterns of B and C (2) by PFGE. The pattern A showed the indistinguishable
common pattern, and the pattern B and C showed polymorphous pattern by PFGE.
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(1) IS1652

Y OE82%E 25 20074E 2 A

(2) MPTR

Isolate No. 812 0-650 780 1043 90 1098 673 784 1064 962 459

109

Type IIb o o v I

Ob O O VI I

Fig.2 RFLP analysis of IS1652 and major polymorphic tandem repeat (MPTR) in relation to the
Mycobacterium kansasii genotype, according hsp 65-PRA.

% &=

A, FFEEFORBIZL T, NIMOSTFEY
BT ICEBREETRNE 2R LS oBFNBRHO
AR, M kansasillZBWTH WL DPD5TFEE
BT A3 STV 5911910 52 ADIRED & M. kansasii
PRI LT BREAS) AR 5205, BdHbw»
RIS REREOSHESRZT oM, BEY x —
WAHF TIEERDBL W NIMTH D', Fx IO Karvina
WHORET 7 AOHLD THEHRFES LTS
W, A—A IV TTEHEINFESRTHEND, b
AEY B LURED TIEMACIZRWTE LGS
TWaH, RENTHHENIIHFFEBICS VER»DH
N2 G275 Y RAAOKE TS EB/T2698 D
M. kansasiiiEDBEVFRE I N TS, bREIIB
THEFBOEMIHEVEENREFDIZRET S
25, KEFRBRCHETORBESE G, FITEER
BUIMMOBIBIZHN TR O Z W, L b ERENIC
METAHLEEY Y —TIREHO»ST05 DH MR M
kansasi FEBE X ZH L T b, 2 TREREOHER
% b CNTIEZENRRIE IS H 2 BEF R BT & R R AR
HLUTERET S EIEREREZRS ) LA THIEILE
EThb,

FEICH T ARBNLBITEDOVEDOTH B hsp6s-

PRA {3 Telenti &2 2B % L 72 PCR-based hsp 65 gene D
il BREE DT AR AL 0 £ BT H & NTM % 4503 % PCR-
restriction analysis (PRA) ‘T3 4, Picardeau & (75 ¥ )7
1E M. kansasii DGR SR 39 EKEA» S OTHHE
1A E IR E LT hsp6S-PRAZ T, TH~VEDS
DDF A FIHFE L. TAEERSERE 9B RE
L7 Taillard & (A4 X)) I EHICMBETTCOTONS
A T LTV B, Picardeau 57 DR TIX I X
39.7%, D&IE31.7% & FBREOE S LR L, Tailard 59
kAL TEE6T%, THIZ21%%2 5D Tz, —F
Chimara 5 9 2SERER 73 BE R 1843R IC DV THRE L 729
2R A TORE TIL182%k (98.9%) HIBEEDL R,
Iwamoto and Saito @ DL RE TOWMHFICBVTH, BIK
SEER 198 R 184 %k (92.9%) ST BB I N T 5,
SHEDLALNOBRF TR IRIEVEE (97.7%) TR
HHNTz,

F I CHBOFN &7 TRIEHE -k we
&, Picardeau 5% Alcaide 5% @ I BIASLLEIBYZ W BRK
DFWEE DBV RENIBEHICOVWTEELTAS
L, FTRRET BV TY VT OBVTEZLLNS,
I B HED S HE 9o XERREOR TR E
LTBY, ~FREREREZEDLHEICEIHE
BELEDHLNTWE, T/ M kansasiiliZBRANLD
FHIIHT, A—HIROKEKPLZYELTHESNS
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EHEENTND, LidoT, HENHTELRSHE
WEBEOREBTIIBU LT YTV IOENRL, M
kansasii D RGRIROMENE L EEZ b, T2,
BEEIHOVRI 7775 —0BVLERLTVDE
HbN b, Picardeau 5P DEE TIZERR S5 138k (33.3
%) T HIV a2, FOH 58 TEICE L Tw
720 Taillard 59, HIV RO 515 394 (20.4%)
DI LISHERTETH S EME L TW5B, $72 Alcaide

LIS DOEBEDOH T, Tortoli 2 HHEE L7698k D
3 b HIV RS % S0 72813208k (29.0%) S h, €O
3LDTFaTsu—TETEEERL-RESBEL
N AHY 4 5 LR T WD, £ 2 T Taillard 59,
Chimara 5 9 {38 E DO IFIREES T B DS OB D I
Y5 MkansasiiiEL BB L TWAHBEERLTwA, L7z
Do T, SEOHIV BYEMED M. kansasii iE B & B 3k
Bk ng e LoHE» s, 2a0EELRERES
b VWBEBTO M. kansasii FEW T BIASKE D% 5O
HTHAIHEME IR L7

Tortoli DEHFHOT I b2d, TEEv P LS
B, S, MRS VERBE,ILE (SIS
O, I~ VRSN 7284 1 colonization D T BB
BHBHELTVEY, TOEFIHRES IR, W
ECE L T FOBRNERIIRIZFHTHS, SHD
NN EEL - VIRUC X B M. kansasil FEBZ X B A%
MRS ODRFHED 25/ L T\w5 I L7 5 colonization
DOUHFEHEEVEE L OND, VIEIIZOWTORER D
BMohTBY, SBOF— I ERPLETED LN, 4
HOHILHNDERIZVIEO v b A~OREIERNICE
EHFHLILEBIRETEILDTH S,

Alcaide 5913 M. kansasii © hsp63-PRAIC L o TR LN
725 ODRIMNITS ¥ — 7 TV A L » T RICHES
BOHEHEL TV D, SHEHIT4ERPIT3HED hsp65-
PRAL ITS V=7 TV ADBIE—E L7=%%, 1HROHD
hsp65-PRATIbE, 1TSY— 2/ TV ATIREZR L7
Z 1% Iwamoto and Saito'? DEFKT A [ B & TR DO FH
% (atypical type 1) TH Y, TEID S IHADOFLER
BT ABROFEPSHROBITIIBWTHROLN0R
BRIV

ISI652-RFLP DR, SR TELBEFED LI,
Yang 52X 145 11ADN Y FETEEMEZRLE
LTwd, T 7 Picardeau H7 i3 T 8 & M &2 1SJ652 B
FHWIFEAET A, I8, VB, VEICRFELRZd»o72
ELTwh, LELSHEORFTCIMUAD IR, Ob
B, VIBOKMIZY 1SI652BAOFAEIED bRz,
WV, VA ROk, BEd3hihrorzrzd,
TRCOEIISICS2BEFNASFAET 5589 2 IEBR
TRABAEY, SH%3IOICHEBREERLTOITE, 20

107

BRBHAISNLILDEEZ b,

MPTR-RFLP T Ross 5 2" {Z DNA 7 & — 7 O pMK1-9
B D M. kansasii (3B LIz FRXF— Y2 FT5H
H, BYED M kansasiil ZAHETHBEHEL TS,
L% L Arend 5812 2%k D M. kansasii & 35 & L TITS
Y= LU ARY =y M L7aFy FTH B INNO-LIPA
Mycobacteria DNA probe test (Innogenetics) CT# 3 L 729
Z CMPTR-RFLPZ T o 2% R, 3237
N—T T B/ ADEKBTHNRY — U BFELIZY, T
RTOBRESFHEEFIRD N7 LT
b, SEOMETTH 1SI652-RFLP & A EE B OSH
HATERD SRS, 174 RE RO BE O FE 4 S W
B Lo ABRBESBLTEBY, EENEEREZ
Lw&EZ b,

PFGE T (& Picardeau 5733 BREEE Dral & Al v 72
PEGE/X¥ — v b KRELG I FAY =K LIZT IV —
TR -] EEEL, TONRY— Y 1L hsp65-PRA
TIBICHY L EME LTS, 85— 1O

W ADOESFERD, TOILRLEARLNEY

— 23 1aTHBHELTVD, Zhang 5D X B L, T
HABI Y — 2 Da (FIREEE Dra T L3) &, linuma
S AER 7z MBI (HIBREESE Vsp T LEE) X LEED/3 5 —
YIabHBETILINRY—-vEELLELTWS, £LT
Zhang HIHER L A2 718F, N5 — Y Da?D318kE 1
~3DNYFDEVE D D33, Fhil4~6D1NY
FOBEWE LD 4ROAE68% (958%) 27 10—+
F4—FRDEH/EL, F72 hsp65-PRA T81HH78
B (963%) BIBTHo/zE LT, SElbhbh
DEZT V=7 A (1598 &, HHREERICLD Zhang &
D Da (linuma 5 D ME) BT ADDOLHETE, I
HMOBTHHICI/TO—F ) F 4 —DEWITNV—TEEZ
L7z, -5 EOERIX ] EROATELNIERRK
HEFRELZLDTH A, SEBEOBREETHRE
L 7= linuma & D O#E R & FHEIZ PFGEIC X D kT
BRANTEL o I HO—BEESHTEL, LA
2o T, SEOKRED S LWENIBIT S M. kansasii D&
PRI EHD ) A CEEZMRIBONIEEZILR,
ARCSERFLA-SEEETFHANBREOHR TR
PEGEH' B b FEHEEO R VWFIETH B Z L PRBES iz
(Table 2) o

bhbhid, ThETORE,»S NIMICHT5EH
EXFED LN TV EEEETFEAFNEZHNT,
M. kansasii FEBI DS WE L v ¥ —FAHB TED SN2
BHOBEFRINEHOBHL RALD, KBTI IR
DBEEFHICELTE Y, SEHBETHERINEKRE
ORI EVWERDLI LY TE Lol IhE
OBVIEEREE L OFEE VT BESEROKE S
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Table 2 Comparison of results for Mycobacterium kansasii
subspecies by different molecular typing methods

Sequencing RFLPp###
Isolate no. hsp65-PRA. ——————"n PFGE —_—
ITS 1S1652 MPTR

1043 VI type VI B pattern 6 vi
962 I type 1 B 1 i
1098 I type I B 1 i
673 I type 1 C pattern I i
784 I type I C 1 i
737 I type 1 C 1 i
458 I type 1 C 1 i
459 I type 1 C 1 i
1064 I type I C 1 i
492 I type 1 C 1 i
90 I type 1 C 1 i
723 I type 1 C 1 i
0-650 I type I C 2 il
812+ Ib typel  C 2 i
780 I type II C 2 ii
Others** I type I A pattern 1 i

*Atypical type II by hsp 65 sequence

*#159 Mycobacterium kansasii isolates except for types that were defined on
the basis of B, C patterns by PFGE.

***(lassification of both RFLPs is based on each homogeneous cluster.

BIENZHEEI N D5, Mkansasii I B R B
I BN LML L3 ETECH B E#E R
bitlz, Lcds>T, ZOWMMTOra—J1) 51—

Mo, THOEE L 22 ERIEASHER S o IS
I652-RFLP TII I EY, MBS0/ (TH, TbH, VIE)
WISIGS2 AN DFENRE S $4PEGEICL D,

EECHBEhTBY, AT CIBEShTVwDE M
kansasii O BAZTFBUBVHEN FECIIFE -~ 27 o — Bk
DOHHNZIEBRAV DB DD EBbND, M kansasii DI
R L0 NS 5 2200208, & HICEWIRE
BEEbOH L hFEEZRCLT7 70 —FHRLETHAS
9o

=7, M.kansasii DRERFRHFROBEFFHO DI,
BEFEPOOERMBLIERTH 5, BREOFHEHR L L
T Marras 5 VIR ERBEOBE 2R RBYT 5 HE
2LTBED, Alcaide 50E R — 4 L A L QMMM F
FLTwbd, LoT, BRI EMBROTHEIF L WL
VI —RAOEREEDEEVPHOBEIIREHRLT
WAHT NS L EEZ LN, TLEFEHOY R E
LT, HIVEEEEBEHF R, AIDS Tld & W AT imfl R
23 B BE (BN, RMAFa4 FEH) 7M. kansasii
I LTV B IAS CHE SRTL 209, 47
LNABETHHOF— & %310 LT HIVERUND
BEEBEMAEME T — & N— AR5 % BIEME
ThHbo

¥ & &

SEEEERTREEZ B LT M. kansasii D5FIE
SR % AT L2, S ORI I 6 7

IR 2 0—-F 74 —OFECHETERSWTnEZ
E, BLUOWLOPrOESEDOTFEN R ENZ, 5%
M. kansasii D 8 & % HEFWBHEOLDIZ, L )%
ME 2T LERDLbDEBDbNL,

X oy

1) The Mycobacteriosis Research Group of the Japanese
National Chest Hospitals: Rapid increase of the incidence of
lung disease due to Mycobacterium kansasii in Japan. Chest.
1983 ; 83 : 890-892.

2) Yang M, Ross BC, Dwyer B: Isolation of a DNA probe for
identification of Mpycobacterium kansasii, including the
genetic subgroup. J Clin Microbiol. 1993 ; 31 : 2769-2772.

3) Huang ZH, Ross BC, Dwyer B: Identification of Myco-
bacterium kansasii by DNA hybridization. J Clin Microbiol.
1991529 :2125-2129.

4) Alcaide F, Richter I, Bernasconi C, et al.: Heterogeneity
and clonality among isolates of Mycobacterium kansasii:
implications for epidemiological and pathogenicity studies. J
Clin Microbiol. 1997 ; 35 : 1959-1964.

5) Devallois A, Goh KS, Rastogi N: Rapid identification of
Mycobacteria to species level by PCR-restriction fragment
length polymorphism analysis of the Asp 65 gene and prop-
osition of an algorithm to differentiate 34 Mycobacterial
species. J Clin Microbiol. 1997 ; 35 : 2969-2973.

—414—



Molecular Typing in M. kansasii/S. Yoshida et al.

6)

7)

8)

9)

10)

1)

12)

13)

14)

15)

16)

17)

18)

Taillard C, Greub G, Weber R, et al.: Clinical implications
of Mycobacterium kansasii species heterogeneity : Swiss
national survey. J Clin Microbiol. 2003 ; 41 : 1240-1244.
Picardeau M, Prod’'Hom G, Raskine L, et al.: Genotypic
characterization of five subspecies of Mycobacterium
kansasii. ] Clin Microbiol. 1997 ; 35 : 25-32.
AASHRERECLMBREEN RER & | MR
HHREED I IO T 5 RIE—20034. #5#. 2003 ;
78 : 569-572.

Telenti A, Marchesi F, Balz M, et al.: Rapid identification
of mycobacteria to the species level by polymerase chain
reaction and restriction enzyme analysis. J Clin Microbiol.
1993;31:175-178.

Richter E, Niemann S, Riisch-Gerdes S, et al.: Identifica-
tion of Mycobacterium kansasii by using a DNA probe
(AccuProbe) and molecular techniques. J Clin Microbiol.
1999 ; 37 : 964-970.

Tinuma Y, Ichiyama S, Hasegawa Y, et al.: Large-restriction-
fragment analysis of Mycobacterium kansasii genomic DNAz
and its application in molecular typing. J Clin Microbiol.
1997 ; 35 : 596-599.

Yang M, Ross BC, Dwyer B: Identification of an insertion
sequence-like element in a subspecies of Mycobacterium
kansasii. J Clin Microbiol. 1993 ; 31 : 2074-2079.

Hermans PWM, van Soolingen D, van Embden JDA:
Characterization of a major polymorphic tandem repeat in
Mpycobacterium tuberculosis and its potential use in the
epidemiology of Mycobacterium kansasii and Mycobac-
terium gordonae. J Bacteriol. 1992 ; 174 : 4157-4165.
Iwamoto T, Saito H: Comparative study of two typing
methods, hsp65 PRA and ITS sequencing, revealed a
possible evolutionary link between Mycobacterium kansasii
typ I and I isolates. FEMS Microbiol Lett. 2006 ; 254 : 129~
133.

Tenover FC, Arbeit RD, Goering RV, et al.: Interpreting
chromosomal DNA restriction patterns produced by pulsed-
field gel electrophoresis : criteria for bacterial strain typing. J
Clin Microbiol. 1995 ; 33 : 2233-2239.

Chimara E, Giampaglia CMS, Martins MC, et al.: Molecular
characterization of Mycobacterium kansasii isolates in the
state of S&n Paulo between 1995-1998. Mem Inst Oswaldo
Cruz. 2004 ; 99 : 739743,

Marras TK, Daley CL: Epidemiology of human pulmonary
infection with nontuberculous mycobacteria. Clin Chest
Med. 2002 ; 23 : 553-567.

Kubin M, Svandovd E, Medek B, et al.: Mycobacterium
kansasii infection in an endemic area of Czechoslovakia.

19)

20)

21)

22)

23)

24)

25)

26)

27)

28)

29)

30)

31)

32)

—415—

109

Tubercle. 1980 ; 61 : 107-112.

Corbett EL, Blumberg L., Churchyard GJ, et al.; Nontubercu-
lous mycobacteria: defining disease in a prospective cohort
of South African miners. Am J Respir Crit Care Med. 1999 ;
160 : 15-21.

Dawson DJ, Reznikov M, Blacklock ZM, et al.: Atypical
mycobacteria isolated from clinical material in south-eastern
Queensland. Pathology. 1974 ; 6 : 153-160.

American Thoracic Society: Diagnosis and treatment of
disease caused by nontuberculous mycobacteria. Am J
Respir Crit Care Med. 1997 ; 156 : S1-825.

Good RC, Snider DE Jr: Isolation of nontuberculous myco-
bacteria in the United States 1980. J Infect Dis. 1982 ; 146 :
829-833.

Horsburgh CR Jr, Selik RM: The epidemiology of dis-
seminated nontuberculous mycobacterial infection in the
acquired immunodeficiency syndrome (AIDS). Am Rev
Respir Dis. 1989 ; 139 : 4-7.

Bloch KC, Zwerling L, Pletcher MJ, et al.: Incidence and
clinical implications of isolation of Mycobacterium kansasii:
results of a 5-year, population-based study. Ann Intern Med.
1998 ; 129 : 698-704.

Tortoli E, Simonetti MT, Lacchini C, et al.: Tentative
evidence of AIDS-associated biotype of Mycobacterium
kansasii. J Clin Microbiol. 1994 ; 32 : 1779-1782.

Tortoli E: Mycobacterium kansasii, species or complex?
biomolecular and epidemiological insights. Kekkaku. 2003 ;
78 : 705-709.

Ross BC, Jackson K, Yang M, et al.: Identification of a
genetically district subspecies of Mycobacterium kansasii. J
Clin Microbiol. 1992 ; 30 : 2930-2933.

Arend SM, Cerd4 de Palou E, de Haas P, et al.: Pneumonia
caused by Mycobacterium kansasii in a series of patients
without recognised immune defect. Clin Microbiol Infect.
2004 ; 10 : 738-748.

Zhang Y, Mann LB, Wilson RW, et al.: Molecular analysis
of Mycobacterium kansasii isolates from the United States. J
Clin Microbiol. 2004 ; 42 : 119-125.

Alcaide F, Benitez MA, Martin R : Epidemiology of Myco-
bacterium kansasii. Ann Intern Med. 1999 ; 131 :310-311.
Witzig RS, Fazal BA, Mera RM, et al.: Clinical manifesta-
tions and implications of coinfection with Mycobacterium
kansasii and human immunodeficiency virus type 1. Clin
Infect Dis. 1995 ; 21 : 77-85.

Lichtenstein IH, MacGregor RR: Mycobacterial infections
in renal transplant recipients: report of five cases and review
of the literature. Rev Infect Dis. 1983 ; 5 : 216-226.



110

I E8% E2F 2000428

Original Article

MOLECULAR EPIDEMIOLOGICAL ANALYSIS OF MYCOBACTERIUM KANSASI ISOLATES

iShiomi YOSHIDA, 'Katsuhiro SUZUKI, ‘Kazunari TSUYUGUCHI, *Tomotada IWAMOTO,
Masaji OKADA, and *Mitsunori SAKATANI

Abstract [Purpose] To make molecular epidemiological
analysis of Mycobacterium kansasii (M. kansasii) isolates.

[Methods] We examined 174 M. kansasii isolates from
clinical samples of patients at National Hospital Organization
Kinki-chuo Chest Medical Center from June 1, 2002 to August
31, 2005 by polymerase chain reaction (PCR) -restriction
analysis (PRA) of the heat shock protein (hsp) 65 gene (hsp65-
PRA), sequencing (ITS, 16S-23S internal transcribed spacer,
and hsp 65 for discrepant case between hsp 65-PRA and ITS
sequence), pulsed-field gel electrophoresis (PFGE), and restric-
tion fragment length polymorphism (RFLP) with the major
polymorphic tandem repeat (MPTR) probe and the 1S1652
probe of genomic DNA.

[Results] Of the 174 M. kansasii isolates, 170 strains were
classified as M. kansasii type I using hsp 65-PRA, while two
isolates belonged to type Il and one each isolate to type Ob
and VI, respectively. Although the ITS sequence of these
isolates also identified the same region of polymorphism by
hsp65-PRA, only type Il b might be revealed atypical type 1II,
a transitional type from typical type I to intermediate type
I by hsp65 sequence. The polymorphic patterns by RFLPs
with MPTR and IS1652 probe were shown specific for each

homogeneous cluster by Asp 65-PRA. In addition, 159 isolates
were recognized the same common pattern A by PFGE analy -
sis. In contrast, the rest 15 isolates revealed significant poly -
morphism within 11 isolates of type I, and 4 isolates among
type I, I'b, and VI.

[Discussion] We verified the M. kansasii genotype I was
predominant, with the same pattern of major worldwide type
regions, and reflected a very tight clonal structure. Type I
was furthermore indicated recognition of subtypes by PFGE
analysis.

Key words: Mycobacterium kansasii, hsp65-PRA, 168-23S
ITS sequencing, PFGE analysis, RFLP analysis
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