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Chairman : Masahiko YAMAMOTO *

Symposists :

1. Recent Advances in Imaging in Diagnosis and Treatment of Tuberculosis : Keiichi
NAGAO (Health Science Center, Chiba University)

2. Recent Advances in Immunological Diagnosis for Tuberculosis : Munehiko
MORISHITA (2nd Department of Internal Medicine, Aichi Medical University)

3. Re—evaluation of Pyrazinamide : Akira KAJIKI (National Ohmuta Hospital)

4. A Drug Delivery System and Biological Response Modifiers for the Treatment of
mycobacterial Infection : Hironobu KOGA (2nd Department of Internal Medicine,
Nagasaki University School of Medicine)

5. Nontuberculous Mycobacteriosis (NTM) in Japan—Epidemiologic and Clinical Study
— : Mitsuonori SAKATANI (National Kinki—Chuo Hospital for Chest Diseases)

(Received for publication September 13, 1993)

The purpose of this symposium is, coupled with symposium I, to clarify the recent
progresses and the problems in the field of diagnosis and treatment of tuberculosis.

Dr. Nagao stated that a digital image processing is superior in reducing the amount of
the exposure, in keeping uniform quality of the imaging and in easy filing of the data. He
also expected the histological resolution of the image by the digital image processing and
three dimensional understanding of the foci by spiral CT scanning.

Dr. Morishita reported that new tuberculins were more specific than the conventional
one, and tuberculin from atypical mycobacteria could be useful tool for the diagnosis of
atypical mycobacteriosis. He also reported the posibility of the serodiagnosis using ELISA
and anti—cord factor antibody.

Dr. Kajiki mentioned that the rate of the negative conversion of bacilli was higher in
the PZA group than in the control group. However, he stressed that the nation wide co—
operative study for PZA is necessary to clarify the usefullness of PZA.

Dr. Koga reported the excellent efficacy of the liposomal aminoglycosides in the treat-

* From the Nagoya Medical Examination Center, Postal Life Insurance Welfare Corporation,
1-21 Shimoku—-cho, Higashi—ku, Nagoya, 461 Japan.
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ment of tuberculosis, and he also reported the possibility of the biological response
modifiers in the field of the treatment of tuberculosis.

Dr. Sakatani reported that nontuberculous mycobacteriosis (NTM) is gradualy
increasing in Japan, and the incidence is 2.45 per 100,000 population in 1991. He also
reported that M. avium complex is acounted about 75% of the patients with NTM and M.
kansasii 25%, and the rate of the negative conversion is about 25% in the former, about 90%

in the latter.
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RECENT ADVANCES IN IMAGING IN DIAGNOSIS AND
TREATMENT OF TUBERCULOSIS

Keiichi NAGAO * , Atsuo SUZUKI, Yasutoshi YUGUCHI,
Fumio YAMAGISHI, Akimitsu SHIMURA
and Takayuki KURIYAMA

(Received for publication September 13, 1993)

Recent advances in imaging have been brought about by the the development of digital
imaging modalities. The clinical application of these modalities for tuberculosis can be
carried out in various situations, screening, differential diagnosis, examination for disease
extend, marker of treatment response and checking the sequela.

* From the Health Sciences Center, Chiba University, Yayoi 1-33, Inage, Chiba 263 Japan.
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A digital image processing of contrast adjustment using Fuji Computed Radiography
(FCR) produce more favorable chest image than that of spacial frequency enhancement.
From our experience FCR proved superior to conventional film—screen system. CT has been
considered to be very useful for detection and observation of tuberculosis lesion. Recently
thin slice CT and high resolution CT have improved spacial resolution and these modalities
are very useful to differenciate peripheral pulmonary nodule. Magnetic Resonance Imaging
(MRI) completely differs from X-ray examination in terms of image parameter. The
histologic resolution of this image is superior to any X-ray examination and Gd—DTPA
enhancement will assist the differential diagnosis of nodular lesion. On the contrary, the
spacial resolution of this chest imaging is inferior to CT because of respiratory motion.
However, MRI application for brain is useful in diagnosis of cerebral tuberculosis. A spiral
CT scanning has been developped for clinical use and three dimensional CT (3—D CT) can be
obtained by this system. At present it takes long time to develop 3—D CT film and spacial
resolution is not so good.

In summary, the new imaging modalities mentioned above produce suitable images
which can be used in various situations. However, we must be careful when examining these

an

images, because they are always influenced by some artificial process.
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Computed Tomography (CT)
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RECENT ADVANCES IN IMMUNOLOGICAL DIAGNOSIS

FOR TUBERCULOSIS

Munehiko MORISHITA * , Kazunari MAGAKI, Harumichi KATOH, Isamu IKEDA,
Takashi OGURI, Hiroyuki OHSHIKA, Masayuki SUZUKI, Haruhiko KAWAGUCH]I,
Yoshio TORII, Yasutaka INA, Katsutoshi TAKADA, Masahiko YAMAMOTO,
Kohsho YOSHIKAWA, Yoshiki SUGIURA,

Takeshi NIIMI and Yumi HASEGAWA

(Received for publication September 13, 1993)

Recent advances in immunological diagnosis for tuberculosis including tuberculin
Mantoux test and serodiagnosis were reviewed. New tuberculins (T1327, T1456) were
reported to be more specific than the conventional one (RT23).

Tuberculins from atypical mycobacteria (PPD—B, PPD-Y, PPD—F) were reported as a
useful tool for the diagnosis of atypical mycobacteriosis.

Optical density index method is a most appropriate method for a clinical use among

* From the Second Department of Internal Medicine, Aichi Medical University, Yazako,
Nagakute, Aichi 480—11 Japan.
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several methods for the expression of antigen titer in serodiagnosis using ELISA. The dura-
tion of disease is important for understanding the results. IgM antibody rises in the early
stage of the disease and comes down in 10 weeks after onset, while IgG antibody rises
lately.

Anti—cord factor antibody is a highly specific antibody for tuberculosis and may be a
potent candidate for a clinical diagnostic tool.

Anti—-PPD-B antibody was elevated in atypical mycobacteriosis and pulmonary
tuberculosis also. The ratio of anti—PPD—B antibody to anti—PPDs antibody was elevated
in atypical mycobacteriosis while it was lowered in pulmonary tuberculosis. It may be
helpful for suggestting the causative organism when the sputum smear is positive.

The opposite results have been reported on the serodiagnosis in HIV infection. The
usefulness of serodiagnosis for tuberculosis in HIV infected patients remained controversial.
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Key words : Tuberculin, Serodiagnosis, PPD
(Purified Protein Derivative), Cord factor,
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(&l

BRI
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PPD (5ug/well) 296 X=A4 2705445 —
Fr—bZaA=F4 VT

4 OC, 6 B%FE?%%EO

|

1% BSA (200 ul/well) T

37°C, 3BT a v F v,

I

PBS—Tween T 4 [E3EH,

v

Bk (40 57, 50 ul/well) 2MMA %,
I

|
PBS—Tween T 3 [E[#E#H

{

Alp—conjugated anti—IgG %7213 IgM
(50 ul/well) EMNZ,

1 RyfelEhE,
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| PBS—Tween T 4 [B|#:#
|

Y (1mg/ml, P-Nitrophenylphosphate
50 ul/well) ZHNZ,

37°C, 30 /HHE,

|

3N NaOH (100 ul/well) %Nz CRIEZ LD 5
|

A=+ Y —=4=T405n0m ® 0.D. ZflliE,

3 WOREEIC & 551 PPD SO RlES

B, B HE AN S & HIC > Did, Enzyme linked
immunosorbent assay (ELISA) »BgFxh, Hilk
ORI OUEER S W TP S TH S, I TR,
ELISA i 2W TR 3,

1. Bk RBSE
FESRMS &GO RIS

Sensitivity= P
- +
g LN
o TN
Specificity= 5N
YT
Accuracy=—TP#L
o +FN-+FP+
R TP+FN+FP+TN
Positive predictive value= —T.P_gf;‘—?-
(RSB )
TN

Negative predictive value= woimn
(atERsEbE) TN
TP+FN

Prevalence= mp 5o e
(HRR) TP+FN+FP+TN
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! RG] f@E R it fE  BUESEXE yraMr-vR fiti %
n=122 n=29 n=32 n=31 n=23 n=230 n=31
S 0.827 0.653 1.386  0.168 0.522 0. 401 0.474 0. 254
BEMERESE 0.615 0.499  0.627  0.109 0.323 0. 270 0. 452 0.195
6 [MmEHH PPD-1gG fitik
P<0.01
1
P<0.01
L f I T I 1
R P<0.01
(405nm) . T il T 1
3.0 .
2.5 .
2.0 .o * .
15 o
B P k) if?f':"?'% N S R TS
2 g DI W mdm W B BESERE PAaMk-va B %
n=122 n=93 n=2  n=32 n=31 n=23 n=30 n=31
oo 0.827 0.764 0.275 0.082 0.332 0. 209 0. 686 0.165
R 0.615 0.568 0.190 0. 043 0. 424 0.187 0. 601 0.271

7 Mt PPD-IgM Hilk

4ITRT & 9 ICREOH ARSI, R HHEROHRE LTV A EROFERBEIRELTB D,
Y, WETRS AN, WKEHSHID 2o RBEOR KiHikcl4 iRt 2XEbDEF A %, Daniel”
O OME, Tbb, BHIGETETHA I, R & YRGB P OBIE AT L, B E—
NRERRCLDELGSNS, SVRAIE, BEHER FEic L, HEEE B2 &, BhEREFRICEET 55,
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K8 [Mic & 3 hH PPD-1gG Hifkfto
S DED
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BT EEIEM LI, T LT, BREHN 15-40 % DOHH

i PPD-1gG ifk

1.0 1.0
2 2
{3 {23
0.5 0.5
0 g ¥ 0
0 0.5 1.0 0
1— %5k
Sensitivity 100.0 %
Specificity  78.3 %
Accuracy 81.8%
Positive
Predictive  47.5 %
Value

$it PPD-IgM #ifh

OB He9 B 2

ajn

DB IGEFE OZMR SR bEVEL, DL
IR EFR S 5 & L HERBEOMED Lip SEET
BHBEBNTNE,

3. 3. ELISA ¥— % D4 H

L AT, BERtE EOETXY S, E WS
ThHDY, TNITRT— ORI HEL 5,
5 gk 32 Flofit PPD-IgG AD B TH 5 75,
BEOWHICEES I AHHIIBE > TW5, ELISADF—%
WHBERNHTH2Y ET3HEALHZDOT, TOR
EE Lz, HRORRBERBER D b TH 2, #o
DERR EICHR B OMBERNHT, BEHM0, REN3K
FEVEEFRENEWEEZ 5, MobRIRT D1,
SIS AR T B &, DA > TIERSHL AN TLEL,
MTFBEO &S I EHBRERET S &, Lo EFEMmICE
tute, fEEERcbERoN A TH -7, LI
DT, bibNidfi PPD kD5 & HRIER S
FERELTHNT 52 & & L, RN 122 §,
Rt BE 32 B, Wi 3141, BrKiE K 236, v
a4 K=y 2304, F#3LFITHB,

3. 4. HiPPD fifk

X 6 i3 0t PPD-IgG A2 R LD TH
3o EEMEHBIEMDM E LI +2SD O L ~v
T, HRLERE OEESH EE LIPS +2SD o v
NNVTH B, EHBIERD A D +2SD % cut off
level £ 93 &, JifEted 68.9 BHBHETH 545, i
EFIE 3 # HLINOBEIF &, Zhll Eo@ripiicsy
FTHBE, EHIIFITI 100 %0EZHICE 5, IO
& 9 R B —E LA RS L TH 55 PPD-IgG it
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DR XL EED LD - T,

—7%, MEhoH PPD-IgM itk (R 7) 3, Hiiks

# PPD-IgA itk

1.0
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143
0.5
: 0 ; —
0.5 1.0 0 0.5 1.0
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K9 fhFERASHEIIG (IE% 4 7 HRILE) i1 250 PPD ko

ROC i



1994 # 2 A

$L PPD-IgG ¥tk
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$i PPD-IgA Pifk
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15.6 % (&S, HrREMEIZ95.2 %L BRIFTH -7,
3. 5. HEFEYuCB T 541 PPD Bk

CCTHRAREZ T, EEREEF TORPPD-
IgG ¥tk D5 % Rico K8 THE M EFIEROHHE
OMRERTHHY, LEROM@EAL TROMEKES L
OO E LTW5, £ follow up A+ THKE
WA, YRERL & ICBEEPRBOY 27 ZFRITE
BufEtsH B LBbN B,

6. Receiver Operating Curve (ROC) 2 & 5

2w

WEEmc RS2 & o, B [T1-8FRl] 2&- T,
cut off level 2Z 2T 7oy r Lizbdd ROC HifR
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A4y T &, BBl B T 5 IgG Pilko L~
I LD - 1,

fififs % 2k O B RIS R E I, 1gG 48 72.6 %
IgM A 66.7%TH » 120 ThE TR IgM B2 HH
WV E SN TERKD, ELISA ORIESRM & BHRIN
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AF-38
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BB FICH T % IgG fiiA T H 3 45, HPUES PPD i
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T 91 %, FEBERBIT 76 %)
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Pt PPD-B itk id MAC iE TEME 2R L s, Jifsks
TbmMEERLL, LH L, L PPD-BHifk & 5t
PPDs itk %l ¢ % &, MACJE T35 PPD-B i
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RE-EVALUATION OF PYRAZINAMIDE
. *
Akira KAJIKI
(Received for publication September 13, 1993)

To re—evaluate pyrazinamide (PZA) which has been a key drug for short course anti-
tuberculosis chemotherapy in the world, we started a clinical trial of short course chemo-
therapy containing PZA (2S (E) HRZ/EHR), and obtained information about the estimation
of PZA in the tuberculosis specialists in Japan through a questionaire.

We could not evaluate precisely because of small numbers of registered cases, but the
rate of negative conversion by culture was higher at the second months in the PZA group
than in the control group. Although the total incidence of the adverse reactions of any kind
was higher in the PZA group, the incidence of liver dysfunction was lower in the PZA group.

Only about 20% of the tuberculosis specialists choose PZA in the treatment of newly
diagnosed tuberculosis patients. The remainder do not choose PZA because they think that ;
1) PZA has adverse reactions, 2) PZA is effectless, 3) drugs other than PZA are good
enough. Almost half of the tuberculosis specialists continues antituberculosis chemotherapy
for more than 9 months.

The precise and strict nation—wide co—operative study for PZA should be designed to
clarify the usefulness of PZA.

PZA, Short course chemothe-
rapy, Questionnaire

F—0—X:E5VF N, GELE Tor—t
A
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A DRUG DELIVERY SYSTEM AND BIOLOGICAL RESPONSE MODIFIERS
FOR THE TREATMENT OF MYCOBACTERIAL INFECTION

Hironobu KOGA , Yoshitsugu MIYAZAKI, Shigeru KOHNO
and Kohei HARA

(Received for publication September 13, 1993)

A drug delivery system (DDS) for the treatment of infectious disease has recently been
developed. Since liposomal antimicrobial agents are effective on cytozoic bacteria, we
applied liposomal streptomycin and amikacin for the treatment of systemic mycobacterial
tuberculosis in mice. Liposomal aminoglycosides showed excellent efficacy compared to free
aminoglycosides or empty liposome. This therapeutic strategy should be developed for
clinical application.

Although the human defence mechanism against microbial infection is very com-
plicated, biological response modifiers (BRM) such as vaccination or cytokine therapy have
been investigated. One of the most useful and protective vaccines for prevention of tuber-
culosis is the Mycobacterium vaccae vaccine, developed by Stanford et al. As for the
cytokines, interleukin—2, granulocyte macrophage—colony stimulating factor, and tumor
necrosis factor have very strong antimycobacterial activity. Interferon alone, however, has
weak efficacy, and should be combined with other effective cytokines. These BRM constitute
an excellent strategy for antimycobacterial chemotherapy.

Key words : Mycobacterial infection, Drug F—9—X: fIREEYYE, DDS, BRM
delivery system (DDS), Biological response
modifiers (BRM)

* From the Second Department of Internal Medicine, Nagasaki University School of Medicine,
1-7-1, Sakamoto, Nagasaki 852, Japan.
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Liposomal SM and AMK for the treat-

ment of systemic M. tuberculosis infections in

mice.
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ALY £y —ahbb, BulRKENEOINTVEY,
FHEATE, TLOWIA T THBR )z F LY /Y a—
WERY Ry — aDBFES N, MFENE R TRENICHIRE
ENPTVEVD Y KRY — ADKLEERH, E
W E D EMNMEINTVEY, LI Ky —
AARFIVAYRY =L, HHEVIEEY) XY — L EIE

survival rate (%)

1001

80+

60

L-SM
40+ \
204
Control"‘ empty liposome

0 %

2 4 6 8
weeks
Fig. 2 Liposome and liposomal SM for
the treatment of systemic. M. tuberculosis
infections in mice.

115

ATWBN, FLicb ORET b I RN O R 1:—
B FRT 2600, T0RIBEHEICETTA2IED
FENK, SSIIFITRDI VIV =2 SRETFTNVE
FWAERTIE, ZFVRYEY —LRIEERED b,
filide % FRE L 7o ffc i S i S BiT9 5 & &5
bohi, 2FDRMPICRSEE O A5, RIEANL
~NEDELBITT B E VD, AN ERYYEREIC—%
AR b o EPIEEN B,

0. MEEREEICKTT 5 BRM Fik

BRM # i (TN FE DA LB T, —MRERGLE P
PIRSBRBYYE It 281 L Wikdik & L THbEZ R UT
W5, BYPEICK T 5 BRMBEE OB & L TR,
Table ® & 5 W RN EZ 5N 5B, BCGILED
immunostimulator, y—globulin &7 & D HLIARE
v F v, BEYA A4 Y, FRIHIEBRACK
W75 & DFED D BH5, T OHTRIC HUBREIRAYAE 1<t
LTAHRIRE DI O TIRTHI W,

1) voFv

WA D RESEEIE 2 v kD old tuberculin® 1285 E -
tohs, THUCHEL Turtle vaccine'”® &&» T, B
NrhEEOHMBREEONLL T, L LEETIE
Stanford 5 45 Mycobacterium vaccae % M\
77 F vEREERHBEL, HBREEEREIREZSETV
protective I HIFH O &I X % 0, > F b HREEP
ZERER S &2 b T Ik EIEmE ® 2 HkIico 0T
BiEEDTWE, 20N 7 F VEEORIEELT,
PG & EPEH T 5 T &ic &k BRI ok
RROBET B EBHFFEN B,

2) HA ALY

BPIEIC BT 294 A4 vOBEREET, £<0
FA A4 Y DRINT & > TREMAEY DI, HERR S
N5, HNEBAEEOY A M4 v OBRERATHB &,
interleukin (IL)-2, IL—3, granulocyte macropha-
ge—colony stimulating factor (GM—-CSF) & &@
BEAEMET L, ¥ IL-2 receptor, IL-8, tumor
necrosis factor (TNF) a OEADLEL TV S,

Table BRM for the Treatment of Infectious Disease

1. Immunostimulator

BCG, N-CWS, OK-432, MDP, PSK etc.

2. Antibody

7—globulin, Monoclonal antibody ete.

3. Vaccination
4. Cytokine

Interleukin, Colony stimulating factor, Interferon etc.
5. Transfusion and Transplantation
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< 2ICBIF S in vivo OEBRZTREMNEAEET
BRENZ VLI TH B, TD 1#I% Fig. 31cR L7,
M. bovis BCG Bft= v it L IL-2 25 L7
&, HEREEENC L LN O R O T 03y shie'?,

[EkEIc GM—CSF & in vitro OB EET 5
EBMEVWL D TH B, Fig.4ld<w27 077 —IHD M.
avium complex (MAC) iZxt4 3 GM—-CSF O%%
EZRET Lz b0 T, GM—CSF &5 3 amificiL
HoEsiE s h, 51 TNFa Otk -TE
OhEMBERS Wiz E LTV B,

£/, TNF O in vitro 8LV XY XTD in vivo
WRGEET BWMENE 0, L LE MCKT 2 EEE
HELT, %2, Mkird, RERD, MBS &b

Spleen

Control

Viable bacterial counts (log;g)
(=2
[
]

IL-2 (100U x 5)
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Days after infection

Fig. 3 Effect of IL—2 on M. bovis
BCG infected mice'®.
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Fig. 4 Effect of GM—CSF on MAC in
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Fig. 5 Effect of TNF—a on MAC in macrophage'®.
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NONTUBERCULOUS MYCOBACTERIOSIS (NTM) IN JAPAN
— EPIDEMIOLOGIC AND CLINICAL STUDY —

Mitsunori SAKATANI, MD. PhD. *
(Received for publication September 13, 1993)

The epidemiologic study for NTM was conducted among 211 national, provincial and
private sanatoriums in Japan. The case cards of patients with NTM disease from 97
hospitals were collected by questionary method. The total number of NTM patients newly
admitted in these hospitals were 2,873 in 7 years from 1985 to 1991, and the culture positive
tuberculosis patients were 22,836 cases in the same period. The number of NTM patients
with Mycobacterium avium complex (MAC) and with Mycobacterium kansasii were 1,675
and 240 respectively. The NTM patients were increasing year by year and the prevalence
rate was estimated at 2.45 per 10° population in 1991, while on the other hand the rate of
tuberculosis announced officially by the Ministry of Public Welfare was 15.0 in 1991 (rates
were almost the same in these 7 years). The almost 3,000 patients were supposed to be
affected by NTM in 1991, and one out of 7 patients infected by acid fast bacilli may be
NTM case. The 3 out of 4 NTM patients are MAC cases and another one is M. kansasii case.
In MAC cases M. avium are predominant in the northern half (from Kinki to Hokkaido)
and M. intracellulare are predominant in the southern half (from Tyugoku to Kyushu) of
Japan. For MAC cases, the number of patients were almost the same in male and female,
the average age was 66 and 67 years respectively. The 60% of MAC cases were secondarily
infected victims with underlyning diseases such as bronchiectasis. The 90% patients with M.
kansasti were male, 53 years old in average, and only 38% cases had underlyning diseases.
Treatment with anti—tuberculous chemotherapy was successful for M. kansasii cases with a
90 percent probability but the attempt was not successful for MAC patients.

Key words : Nontuberculous Mycobacterio- F—0—X : FERGIEENE, MACIE, M. avium
sis, MAC disease, Mycobacterium avium, fiE, M. intracellulare %, M. kansasii i
Mycobacterium  intracellulare, Mycobac-

terium kansasii

* From the National Kinki—Chuo Hospital for Chest Diseases Nagasone—cho 1180, Sakai—
city, Osaka 591 Japan.
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KED AIDS EEICAH ON S HFMRBRE TR SE <
SEES 0 A EERE IR Mycobacterium avium (M.
avium) TH O, AIDSEHD 10 Ath 3~ 5 AHFT
W HEFEMED M. avium complex (MAC) JE& 75 -
TWwaEbLbn s, AMcoRRIKLEENIZE
BT WA, EERPEEIE (nontuberculous
mycobacteriosis, NTM fif) &, &gk < icBIsLL
FETIEHT S LWRETRECB-TETWVEY, &1,
I 3B B AEEIKIEE O i H> > IEHE 7S 2 Wik D B e
LR, MA T ERD &5 1KENC S T IR0 & Kk L
T, AFCBVTHRERBALERINE L DI - T
XTW3, UL, MEKAEICHEKT 5 &, OB
b1, RN o BRI ARSIy 952 <
EHCEHFS A TORVEH L WRETH L LEDI S
ZEIV, i IERLRPIHI O AR L T, 2
ERHRO B A 2 M L, 1991 FF TOBELK -
DN & BEBROEREITOWTHET L, —E85
DBEOTEFERD SEERB < IBFEHRIC O W T bRET
EMA - D THET 5,

BEAE
L EOEGIE RS L OGS TICEED S 2 EA

i M W69 B H 2

an

RSTHbe % 211 Fd% 3R U, FRIRESE B Y E I A L
to7 v — MBRICEEA R RIS 2 5T, AEB LT
BB IS E O BB RAA (1985 H-9]~1990 4K
AFER T, AGEDE S NI iR I BINFEAE 2 REL,
ARE B O AN E AR L 7o, 1991 HEDQBEE
LI NS ORI ATRIC Lz, HiEE#HE/NL THE
Wi L oo ASIE O 2 W i3 E ST 8 A KERTSEEE 0 32 Wik
Y Itk BT EEL, BERGEL L OFEHLEOAE
1275 DY R R R I AR AR AR L 7

& S

AE 9T HEE» S T v — Mo 3EE AR, OK
ICECER L A T3 MERR D SHBBEEARME L TV Vs
1985 2 5 91 4E o 7 4ERTc, EioMiicH LS ABEL 2
NTM SESEREIE 2,873 B, 5B MAC EA 1, 675 #,
M. kansasii fEZ 240 Bl TH O, KD ISR L
ZAREB L UEBEAPFITH -7 (K1), MBEHIC
X BEEFIE 13, M. chelonae iiE 36 #l, % Ofth M. for-
tuitum %E, M. gordonae %, M. scrofulaceum iiE
Th D (£2), BB OMIcEMIC AR L BRI
PO RhFE R B E R L 22,836 Bl TH - 7o REEKEAL
5 HUsIC 43 T, AE ORISR « FERBHERIEL DAL %
B 1R Lt msgrpEMs 2t & LT, BERHAL
£ <, HibAAD R OAHERER LTV S0, il

£ 1 NTM fE O REBIE I

R ANTMEE MACHE M. kansasitiE % Ofth
1985 26501 12761 144 124
1986 322 166 22 134
1987 430 236 28 166
1988 442 268 24 150
1989 507 298 36 173
1990 555 312 32 211
1991 352 268(76%) 84(31%)

&al o 2873 1675 240 958
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NTM AE O HUS BN BIEFIEL (1985 —90)
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Hokkaido
Tohoku 0
B AN
911520
1613213 —
85 81 8
8 88 90
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8 81 8

3 NTM JE & FERIE & DFIEE & OREERO K

FR PR NTMIE N N [HEER]
BEH(T) BEHN) T T+N EBHEEY NTME?

1985 2780 265 9.5% 8.71% 15.3 1.45

1986 2930 322 11.0 9.9 15.2 1.67

1987 3390 430 1227 11.3 14.8 1.88

1988 4080 442 10. 8 9.8 14.5 1.57

1989 4020 507 12.6  11.2 14.6 1.84

1990 3478 555 16.0 13.8 15.2 2.43

1991 2158 352 16.3  14.0 15.0 2.45

1) FEERER CHR5) 2) : BRSPS TEER X N/T

i - B T, PR EER I L 5255 b0 0D, PG OMEER TH B, SIS NIBEEDL S
RIEFERDEOEPIE L WA 5, PEERHERICBRE L AAE DFFEEBE R HERT L 7o A3, 1985 12l 1, 765

TR B & DIEPISULIRTA 5 &, SUTRENEIC &
W BEEI3 1985 EHS 8.7 %, 199113 14.0% &7 5
(£ 3)o EAEBREZOMEKBERERBIC, AEORE
RAFTE L oA, YRS MRS RLE O R 13 1985
12 15.3 GF10 HA), 19914613 15.0 & IR IZ W
Th b, —F, NTMIE I 1985 4D 1.45 »8 1991 4Fic
132.45 EF L ERLTWS, FEOFEICL D, 1991
ok 5 MACIEORERIZ 1.88, M. kansasii fiE
DZFNIF0.46 L1, ZNFNINE TORSMEER
Lo Th o DHE%EEBLEIFEBICL I NETO
B LB S ¥ TR 2 IR Lic, 738, #5K% (TB)
D75 7 OLEIROEE 40. 8 3 R2NMHFEKRER, 15.0 3

BITH - 72 DH, 1991 1213 3, 031 B & 1 ZIZfEE L T
WB b0 LRSS i (K4), SEOHFEETE, FHA
B4 M. avium & M. intracellulare 12435 L TS
ENTWB MACERIDS, 12 ftidkh 551 86 Hd - 7o

MRE DR R 2SN R 2 &, E#LIE ) <
& M. avium B, PELE (8 T M. intracel-
lulare BN OBERIEED I, ZOFEE, AHics
U B HEAIE I BEd B chE ToWsERE LT, &
51ImMLT, MBcEshcflAZEEATFCEL
MAC fiE 883 ], M. kansasii i 156 > SRR D
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Prevalence Rates per 100,000 Population per Year
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BEH (t) BER
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1)« EEARR CUHk5)
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