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Hospital)

(Received for publication September 4, 1990)

Although pulmonary tuberculosis decreased remarkably by antituberculous chemo-
therepy, we have had a lot of patients associated with sequelae who need medical treatment
for many symptoms several or dosens years later. Moreover, in these days the delayed
detection of pulmonary tuberculosis that is still an important problem may cause new
sequelae.

However, we have not had the clear definition of tuberculosis sequelae. Then I would
like to definite the tuberculosis sequelae as follow. In a narrow sense, the sequelae is a
pathological status that is caused by many patho—anatomical change in the healing process
of pulmonary tuberculosis and need clinical treatment for many symptoms. The pulmonary
tuberculosis sequelae include secondary infection such as aspergillosis, atypical mycobac-
triosis and bacterial airway infection. In a broad sense, the sequelae also represent a
pathological status with many symptoms after treatment that is caused by injuries in
various organs with tuberculosis.

* From the the Tokyo National Chest Hospital, Takeoka 3—1-1, Kiyose, Tokyo 204 Japan.
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I pointed out the problems of sequelae at this conference sixteen years ago. These

problems may be beyond the category of tuberculosis study, but are extremely important for

chest physicians.

Key words : Pulmonary tuberculosis seque-

lae, Secondary infection
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The 65th Annual Meeting Symposium

1. TUBERCULOSIS SEQUELAE
1. CLINICAL ASPECTS

Susumu HARADA *, Yasuko HARADA, Yoshinari KITAHARA,
Masahiro TAKAMOTO, Tsuneo ISHIBASHI and Atsushi SHINODA

(Received for publication September 4, 1990)

We studied the pulmonary diseases which had developed as consequent deformities after
healing of tuberculosis, which we called tuberculosis sequelae.
Results are described as follows.

1. The frequency of tuberculosis sequelae was about 6% in the patients with pulmonary
diseases admitted to our hospital.

2. 93 cases of them consisted of 4 groups, which were 39 of repeated bacterial infection of
lower respiratory tract, 23 of pulmonary aspergilloma, 13 of atypical mycobacteriosis
and 28 of chronic respiratory failure.

3. Patients with tuberculosis sequelae were distributed more in the younger age group than
others with resembled pulmonary diseases. The men to women ratio was about 2 : 1.
Patients with pulmonary aspergilloma were younger than those with atypical mycobac-
teriosis.

4. Death rate in tuberculosis sequelae was about 5% per year. 46% of patients with atypical
mycobacteriosis and 44% with chronic respiratory failure died within 4 years.

9. In chest X-ray findings, fibrosis and shrinkage of the lung, compensatory pulmonary
emphysema, deformity or dilatation of bronchi, bulla formation and residual
tuberculous cavities were recognized in 40 to 65% of the cases. Severe pleural thickness
or past thoracoplasty were frequently recognized in the patients with chronic
respiratory failure. All the patients with pulmonary aspergilloma had one or more

* From the Ohmuta National Hospital, Tachibana, 1044—1, Ohmuta, Fukuoka 837 Japan.
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residual cavities.
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6. The frequency of systemic complications was not more than in the control population
matched by age. Comparatively, serum IgG and IgA were elevated and PHA—induced
lymphocyte activation was not lowered in the patients with pulmonary aspergilloma

and atypical mycobacteriosis.

From these results, the main factor in the development of tuberculosis sequelae

seemed to be local defects of the chest.

Key words : Tuberculosis Sequelae, Atypical
mycobacteriosis, Pulmonary aspergilloma,

Chronic respiratory failure
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I. TUBERCULOSIS SEQUELAE
2. PATHOLOGICAL FINDINGS

Yoshinori KAWABATA * and Kazurou IWAI
(Received for publication September 4, 1990)

Pathological examination of tuberculosis sequelae was carried out to clarify the nature
and pathogenesis of sequela. Twenty—one cases were chosen from autopsied cases in the past
15 years ; male 20, female 1, and age ranged from 43 to 78 and mean age was 59 years.
Sequela cases were divided into two subgroups ; low lung function subgroup (LLFS) and non
—low lung function subgroup (NLLFS). LLFS had 10 cases and mean age was 59 years.

Ten cases of bilateral fibrotic caviteis, 10 cases of bilateral upper lobe atelectatic
indulations, 4 cases of pneumonectomy, 4 cases of thoracoplasty, and others were basic
lesions of sequela.

Lobar atelectatic indulation was formed of organized destructive pneumonia and
suspected to follow the tuberculous granulomatous pneumonia.

Seven cases of localized emphysema, 11 cases of bullae were seen as the secondary
change. Mean heart weight was 335 gr and left ventricle+septum : right ventricle (LV+S :
RV) ratio decreased to 1.24 among LLFS and mean heart weight 273 gr and Lv+S : RV
ratio was 2.35 in NLLFS.

Remaining of cavities were observed in 15 cases and Aspergillous infection was seen in
11 cases (7 cases formed fungus ball, 4 cases showed semi—invasive growth and 2 out of 4
showed necrotizing penumonia and formed direct cause of the death). Terminal infection
was seen in 10 cases.

According to our data, chronic lung failure with cor pulmonale, secondary fungus
infection in the remained cavity, and terminal infectious pneumonia were serious con-
sequence of tuberculosis sequela.

* From the Division of Pathology, the Research Institute of Tuberculosis, Japan Anti—Tuber-
culosis Association, 3—1-24, Matuyama, Kiyose—city, Tokyo 204 Japan.
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I. TUBERCULOSIS SEQUELAE

3. PATHOPHYSIOLOGICAL ASPECT (VENTILATION)

Motoharu OHI * , Kazuo CHIN, Takeshi TSUTSUI,
Takafumi FUKUNAGA and Kenshi KUNO

(Received for publication September 4, 1990)

The percentage of the patients with Paco, more than 60 Torr and Pao, more than 50
Torr were 13% in the patients with tuberculosis sequela (N=502) and 4% in the patients with
chronic obstructive lung disease (COLD, N=727), who were treated with home oxygen
therapy in the western region of Japan.

Patients with chronic respiratory failure caused by tuberculosis sequela have higher
Paco, than patients with COLD. Although the prognosis of patients with hypercapnia
and moderate hypoxemia is not necessarily poor, some patients may need treatment
for severe hypoventilation to prevent respiratory muscle fatigue and abnormal breathing
during sleep.

In this study, nine patients with hypercapnic chroic respiratory failure caused by
tuberculosis sequela were ventilated by Chest Negative Pressure Ventilation (CNPV).

The patients were monitored as in polysomnography by transcutaneous Pco, (Ptcco,)
electrode and Respiratory Inductance Plethysmography (RIP).

Tidal volume induced by CNPV was larger during mouth breathing (504+128 m/, mean
+ 5. d.) than during nose breathing (438+109 m!l) calculated from RIP in awake state (N=7).
Oxygen saturation measured by ear oximeter and Ptcco, were 94.4+2.9% and 57.8+12.2 Torr
in awake state. Following CNPV Sao, and Ptcco, were 95.7+3.0%, 42.7+12.1 Torr in awake
state (N=9) and 93.0+4.4%, 57.0%15.7 Torr in Non—REM sleep (N=5), respectively.

CNPV is effective in these patients in awake state. During Non—REM sleep, CNPV

* From the Department of Clinical Physiology, Chest Disease Research Institute, Kyoto
University, Sakyo—ku, Kyoto 606 Japan.
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maitains the Ptcco, level only in awake state.

Key words : Tuberculosis sequela, Hyperca-
pnia, Chest negative pressure ventilation,

Chronic respiratory failure
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KEDWESNLEZELLNDY, BERALIT->TWL
Thd, ERNTREEEOTBANS TS, K, MK
H RIS EWELT BIEFIN D 5, TOERKE LT, HER
WREFEIR FE 5, SO R A R DEALIC L 240 EH D
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M ERLTIT BB BGOSR DO LEL B 5,

2 DIRANC & 18R AL T, BEIREEIFR S O
SIS EPY, AEEER T &Y, SRR R
TIFRFHE Y HBE LTV 5 & BbUBEF 12k
EHERZITHO R ORHMFFROEGHSRES TV 5,

JEHRE FRIBIER & LT3, Chest Negative Pres-
sure Ventilation (CNPV)¥¥™ Bl< 227 Z{#HL
72 Intermittent Positive Pressure Ventilation (IP
PV) O mEhMES T B,

BEO—fei s N LIFR G, SERFESD 2 WIEKE
UIBH7s & o SUEER &, IRE O %EI 2 Ric 4 A LR
BRIV > TV B,

IEFRE PRI OB, il - MigiRotis (=
VIS AT VR, BRULKEHEETDII WD,
FREOE I BN L EZ SN BY,

WTHE, BERREFIPI ST OFFLOES I, BEIREE 2
G PSEOREIC S WTOMBEASER L TV B,
PAZE M IR AR B ORI & LT, B & D D Continu-
ous Position Airway Pressure (CPAP) ickD,
FRUERE O BN RO A S HE ST DY,
HBOER & W S ELEA S 1E, B CPAP 3 E5UE DR
LEZbNB, COEKT IPPV d&uEICX L CBE
L1250 T, EXUEDHERDAREMS S b, WKHFHD)
LoEAEbbER>EEbLNBY, CNPV RIEKH
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DPEHIX DIERI & b, 88 & Paco, DREEIC > WTiB

~, 1) Paco, #E & L TOIEFE FHBIFRIZOL
THiET 5,

x4 ES

1) 1987 #H 5 89 £ To, EAEIER ALTIEDF
FEHEPEHIX (BAPELIPE) O fF R SRRE i S MfE ] 0 3 £
K0, HERREIE 502 B, MHSUE T2THI &0, L
Paco, DMFRERD 1<,

) s, mA LS & 2 BEIEE, KB
15 EDF, ILIRZER & & 2 IMkEH%EIE I L 5%
EHEZEA SN ZEHITRALIBITHY, FHnid 53
~T45%, FBHESH, LH1BlTtHs (K1, 2),

R AELBREATER O SRR

C Status Age BL BW
ase Sex
r lung [ lung (y.o.) (em) (kg)
1 TP PP 58 F 160 41
2 TP TP 74 M 167 40
3 PN 70 M 165 o4
4 v, UL 63 M 168 51
5 TP PP 61 M 164 58
6 v, TP 65 M 160 43
7 PN 53 M 174 o1
8 DL 55 M 165 50
9 TP,UL 66 M 167 42

TP : Thoracoplasty
PN : Pneumonectomy
DL : Destroyed lung

PP : Pleural peel
UL : Upper lobectomy

2 HARPIONERE My 2

Pao, Paco,

Case %VC FEV,, % (Torr) (Torr) pH
1 29 52 58 * 91 7.34
2 40 47 66 62 7.39
3 39 71 70 58 7.37
4 49 83 71 58 7.37
5 26 78 124 * 56 7.43
6 34 60 71 55 7.32
7 44 76 63 51 7.35
8 66 46 67 48 7.39
9 39 74 94 45 7.41

% : breathing oxygen
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1. TUBERCULOSIS SEQUELAE
4. PATHOPHYSIOLOGICAL ASPECTS (PULMONARY CIRCULATION)

Takayuki KURIYAMA * and Jun—ichi YASUDA
(Received for publication September 4, 1990)

223 cases with pulmonary tuberculosis sequelae underwent the examinations of arterial
blood gases, pulmonary function or right cardiac catheterization. Especially 86 cases were
investigated of pulmonary hemodynamics.

We discussed about the findings on chest X-ray film——emphysematous change ;
fibrosis, bronchiectasis, cavity; atelectasis, pneumonectomy ; pleural peel ; thoracoplasty
—in tuberculosis sequelae to influence pulmonary hypertension, about pulmonary
hemodynamics, in the past history, with or without right heart failure, about the difference
between tuberculosis sequelae and chronic obstructive pulmonary disease (COPD) in pul-
monary hemodynamics, and about prognosis in patients with tuberculosis sequelae.

The summary of results was as follows :

1. The most influential chest X—ray finding on pulmonary hypertension is pleural peel.

2. In cases without right heart failure in the past, the values of arterial blood gases,
pulmonary function and pulmonary hemodynamics were better. The effect of reduction of
pulmonary arteriolar resistance was good in cases without right heart failure under the
condition of oxygen inhalation.

3. Pulmonary artery mean pressure in tuberculosis sequelae tended to be higher than in
COPD under the even conditions of Pap, and FEV,/prVC%. Nocturnal desaturation was
more in tuberculosis sequelae.

4. Prognosis of tuberculosis sequelae was poor in patients with pulmonary hypertension
though there was no statistical significance at present.

In conclusion, for the early diagnosis and management of pulmonary circulatory

* From the Department of Chest Medicine, Institute of Pulmonary Cancer Research, Chiba
University, 1—8—1 Inohana, Chiba 280 Japan.
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disorder in tuberculosis sequelae, we thought it was important to follow the clinical course
with special attention to chest X-ray findings, to start oxygen therapy before right heart
failure takes place, and to make an effort to extend the indication of home oxygen therapy.

f B Wes & E12E

Key words : Pulmonary tuberculosis seque-
lae, Pulmonary circulation, Right heart

failure, Oxygen therapy

F—0— X : fEGRELE, MER, HoAe B’
SRR

F &I

sz 0 bDRIGH LTV BRI b 59,
DB H - TZ ORI S OIFRIHER % 24 IREE
Wb W B IS SENE 13, 1RMEEAZEMERR R S & b
ChHEI BT BTRALEZEOEZEE EHTOEY,
L L, FifSHEEIEMEE, [EX, MEOKED
BT OREPCHRIRIMN S £ OFENERICL-T
Bifish, ZOREBRENTH B, bNbNBINFEKE
HIEICo %, MEXBEEOREL OFTRASHIL, Wir
15 BT HERIZE L DS G B I e 2 f 3 3, R
FEDERE I > THE L T 2 H0ARERIT D VTR
L, 20T, EHPAEEMERICES T 2 MEREE &
OHEgARS, Tk EMEEE OBfRic>LWTERL
1o

HEE L UHRTE

1.3 %

SRAER ISR REA%MER R 6 K Ol & & 8)
DOEEEMSH 0, #E 5 HEMIC TERFEIHERPE
AR A 3 Mgk PR ESAEIRE EFR & LTABEL
BEVIHFITH B, T OWFUT BN 156 I, 2 67 Bl
TR FRFER I 312513, 2%, KWL TH O
W ARIER B & OWEI, M, BRI EDERE SEC
B R T OFEERIE, 31.2212.0 4, B
TAH DR Z 64. 429, 4K TH » 7o TS 223 B
IR R, FRRBRA NI BT BRI A 2 54T,
Swan-Ganz # 7 — 7 VIZ & B H0H F—F VIRED
ENpHEITEN TV S,

2. MU X fRA R & TSR ENE & DRIk

BB X HRAR LI IR D & 5 ISR s 0 A ER L .

M X AR Ao AR ] DEHR

E : SURHEAC—mR RO S BlgE, BWharkzit
F @ L, SESIER, E ORIR, AR(EEZED
%)
U : R — e, Tl o XiR

(HEEVRE R XA R L D EAMNB VT EME L,

FHHEBELLAVEVRI LMD EDLFHOLEE
AL
P MRS EAZEEMTE b0 E L, FilioRE
KEBbDbRL, BEREAZEHRTELTVLEDL
HILLEDIEN,
R : BERIEMN < & 2 MDD

HE XTI B 3 TS0 | OFEH

E, F, U:—Hiffio 1/3 2 A 75 WEEFHO R O HEHS
DA 1] ELT 1/3C&w 0l 6] T
D TECAET A Ghoso [ BREERNED
s T1 ) kY3 3), E, F, UMD DA
6] 2BARVEDET S,

P:#L O], —f 1) mfl2]

R : MaspEsditnic B 2 B OUIBRARIIE LT, 0K
70 4m—k (m=1,2,3,-;k=10,1, 2,
3) Az Im] &&BT 5,

(Bl : E, F; Uy Py Ry

ISR EIRED Al 13 Swan—Ganz 7 7 — 7 V&R,
FHEIIRIE, AHEE, MBIIREEARL, BAFRMEREST
AREL, & SICBHEBEEC L 0 AEERARIE U/
BHIRIESL 2 B L oo OB X ERAT R oMtk K YRS D
L IHENIRIE & AS\W 73 B BARIC & 5 > Z i L 7o

3. MiEERIBIEIC B T B AL AL DR

BEOHEREICAROERN S 2582 HOAZHD &
LT, fishemss, BIRMY 200, HonF—F VR
BOERBEMELHOAE (o) & [7aL] LD 28I
ST THERL, 5113 28 %% 713 100 BEEFRBAT
2B B NEARIEBT O Z L L L 7o

4. 1SVERAZEVERIRE & OTERBIRE D LR

[ U B I T HER PR 20 IR R s e P 2 P bl Alse
L7 @vepgEmR s R E &, SRR E LT 5 i
HREEREOMEREROLK AT -1, F0hi
BiE LT, Db NOEETLURNICE LD/ VV R4+
vk = =T & B R RIEIR T o B IR MER R fAFIEE & 2R
O EEM BRI T & ORISR L 727,

5. FHROBKE



1990 # 12 A

IERREIED PRI O W TIiESMED BRI L - T
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pH7.398+0.038, EhARIME %5 E (Pao,) 66.0*
13. 7 torr, ERIMKEE 7 253 (Paco,) 48.1+10.0
torr T& » 720

(1) MesBX#ran R & isiE & 0BG

223 ik, 86 Bl I F — F VIREDSRIREZE LI
TS nTE, FOREEIMEIRTEEE (Ppa) 23.5
+7.5mmHg, Wi/NBIRIEST (PAR) 307.1+154.1
dyne - sec/cm’®, BEAFHRMEBERSE (Pyo,) 36.2+
4.2 torr, [LM%EE (C.1.) 3.02+0.65L/min/m?, ifiE)
PRELAE (PCWP) 7.4%3.0mmHg, #HEE Pra)
3.3+2. 6 mmHg TRIEMEMEMSMELZ L, BE
FRIMEER D ESEE TS - 720

fiEl % o M B X #REr R & IMBIIR S & DBf% % Fig.
11ERT, E, F, U, RIZOWTIZZ DA L
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Pulmonary artery mean pressure (Ppa)

in chest X-ray findings (E, F, U, P, R).
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Table. Prediction of Ppp on Chest X-ray
Findings according to Quantificat-

ion Theory type I
r=0.655 (n=86)

X-ray Findings |Category Score |Partial Corr.

—2.3898
—0.6190
2. 0341
3. 5951
3. 2316
2.0149

0. 361

—3.2976
—0.5242
1. 0608
3. 8267
3. 8541
5. 7492

0.374

—0.0371
—3.5263
4. 4696
4. 7475
3. 0736

0.316

—3. 8600
3. 2679
3.8903

0.503

—1.0728
3. 3124
0. 8688
0. 8723
7. 2646

0.278

B o o= O [N ) Bw o = O Q1 B W N = O G W N = O

23. 5465

Constant

THWICHBRCEAESEINYT 2 & 3RS0, P
DWVWTIRZ DHEA D 23HEINT 5 122 NHEI IR HE A3
g BHEENCH > 7o TS DFRRIZELX OB D % b
> THAGDE - 1LHERETH 5 e O MRAEEAL 111
ZHWT (Table), MiBIlREEE O FRIKERD 72,
Z O FHlE & EJHE O MBI E & o HBIRE R A
Fig.2 T» %, FKRlfE2 5 WIEF T3 FRIEHEVE
Micd 555, FRIRE r = 0.655 T 72 0 HBERAZRA
W ot

(2) ALARLDHMEIC & 5 K
HOAREDOBEED H 5 REH1E 223 Flth, 76 #1 (F
50 1, 2 26 1), BEAED S WEEIZ 147 B (BB 106
B, HALBD THY, FhUFNOBOREMIGER
13, 62.7£8.84%, 65.3+9. 6 THBEEIIL -1,
HOAREDOBRED H 2 HTIRERMA ZIHETE 0 &

Observed PpA

(mmHg) Y=X (r=0.655 P<0.01)

(n=86)
50+

40+

301

20

104

10 20 30 40 50
Predicted PPA
(mmHg)

Fig. 2. Correlation between Observed Ppa and
Predicted Ppa of Quantification theory
type I.

B OREERIMGE, SRy AMEEE L TH D, Fikkse
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(Fig. 4)
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FRIEFL D RDIRDO K E WHIAZ KRB St (Fig.5)o

(83) 18k PAZE M it 8 2B & IS A% BB 1 5 1 B Bt
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1990 #£ 12 H 859
[RHF (+) :n =75, RHF (=) : n = 141]
pH Pao, (torr) Paco, (torr)
NS P<0.01 P<0.01
— 90 80
7. 4501
E 80 70
1 70 601
7. 400
60 50
501 40
{1 L
7. 350 401 307
RHF (+) RHF (-) RHF (+) RHF ()  RHF (+) RHF (-)
mean 7.39%4 7.400 58.5 69.9 52.1 45.5
+ 8D +0.035 "+0.040 +10.5 +13.8 +8.8 +9.6
[RHF (+) : n=63, RHF (—) : n = 134]
%EVC(%
(Aé<p01 FEVI%®) b 05 Index (8) 5 .01
* | P | S———
804 90
601 80 50
501 70 401
i
404 60 301
30 1 501 20
|
204 40+ 101
RHF (+) RHF (-) RHF (+) RHF ()  RHF (+) RHF(-)
mean 40.1 47.8 62.4 69.0 24. 4 32.6
+ 8D +11.7 *£17.5 +18.1 +17.9 +8.9 +13.8
Fig. 3. Arterial blood gases and pulmonary function
in tuberculosis sequelae (TB—SEQ) patients
with or without right heart failure (RHF).
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e nt (Fig. 10).
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O O Ee B HI12E

(RHF (+) :n =29, RHF (-) : n = 57)

PpaA (mmHg)

P<0.01
40
304
20 I
10
RHF (+)  RHF (-)
meantSD  27.5+7.8 21.5%6.6
PAR P<0.01
(dyne - sec/cms)
5004
4001
300
200
100
RHF (+)  RHF (-)

meantSD 389.5£157.4 267.4%+136.9

C.1
(L/min/m?)

3.8 -

P<0. 05

——

3.0 4

2. 24

RHF (-)
3.10=0. 67

RHF (+)
2.87+0.61

Pvo,
(torr)

P<0.05

| —

40

30

RHF (-)
36.8+4.5

RHF (+)
34.8+3.0

Fig. 4. Pulmonary hemodynamics in TB—SEQ
patients with or without RHF.
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4 PARy /PAR (%)
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o : RHF (=) (n=233) P<0.05

o : RHF (+ =13
ool . (+) (n=13)
+201 . ¢
° ©,00 ° 1 .
R
ooooCPBO 0o ¢ o
— 20 .
—404 o
o (]
—60
50 200 350 500 650 800

PAR (dyne - sec/cm®)

APAR,y /PAR (%)

e RHF (+) (n=21)
o RHF (=) (n=46) P<0.01

-+401
o L]
+204
Y ST P L pa i TR
(] o) o)
%o uo o ggo ° ©
—20 ®
oe * 0
—404 ° H
o]
—60 o
50 200 350

650 800

PAR (dyne - sec/cm?)

Fig. 5. The relation of PAR to APARy/PAR%
and APAR,y/PARY% in TB—SEQ patients.
[APAR, = PAR (Fio0,= x%)—PAR]
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[TB-SEQ : n = 216, COPD : n = 69]
pH Pao, Paco,
NS (torr) NS (torr) P<0.01
7. 450
T
801 60
70 50
7. 400
] 60 40
J J 501 301
7. 3501 ) 401
TB-SEQ COPD TB-SEQ COPD  TB-SEQ COPD
meantsD [ O 8% 6602137 65,9104 48.1210.0 42.0%6.3
[TB-SEQ : n =197, COPD : n = 69]
%EVC(%) FEV, % (%) Index (%)
P<0.01 P<0.01 NS
100 1001 ' s —
80 801 404
60 60 304
40 404 20
201 204 10
TB-SEQ COPD TB—-SEQ COPD TB'—SEQ CdPD
mean®8D 45.3%+16.2 57.9+21.8 66.9+18.249.4+13.8 30.0+13.0 28.3+12.9
Fig. 6. Arterial blood gases and pulmonary
function in patients with TB—SEQ
chronic obstructive pulmonary disease
(COPD).
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[TB-SEQ : n =86, COPD : n = 69]

Ppa (mmHg)
P<0.01
404
304
201 J ‘{
104

S —
TB-SEQ COPD
mean*tSD 23.5+7.5 18.7+5.3

PAR
(dyne - sec/cm’® )
P<0. 05
500

400
300
200
1001
B e Ed

TB-SEQ COPD

3071 250.0
meantsD {1501 1799 0

C.I.(L/min/m?)
NS

—
3. 601 {
3. 00:
Il
2. 204

S —
TB-SEQ COPD
3.02£0. 65 2.89+0.61

Pvo,
(mmHg) yg
[ —
40.0 T ]
35.0
1

31. 0 =——r———

TB-SEQ COPD
36.2+4.2 36.2+3.2

Fig. 7. Pulmonary hemodynamics in patients
with TB—SEQ and COPD.
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I. TUBERCULOSIS SEQUELAE
5. Secondary Fungal Infections

Hitoshi IWATA *, Taro MIWA and Kenzo TAKAGI
(Received for publication September 4, 1990)

The antibody activities against Aspergillus fumigatus, Cryptococcus neoformans and
Coccidioides immmitis by complement fixation (CF) were examined for active and cured
pulmonary tuberculosis in 1985, and against Aspergillus fumigatus and Candida albicans by
indirect hemagglutination (IHA) and counterimmunoelectrophoresis (CIE) in 1986. The
antibody activity against Aspergillus by CF was positive in 8.6% of the sera and negative
against Cryptococcus, and Coccidioides.

The IHA results were positive in 2.9% against Aspergillus and in 44.9% against Candida.

The CIE results were positive in 19.5% against Aspergillus and in 16.3% against Candida.
Based on chest X—ray films, the development of pulmonary candidiasis was non-specific
but that of pulmonary aspergilloma in tuberculous cavities was specific. Before asper-
gillomas were formed, the tuberculous cavities had become thin—walled. Then the cavities
increased or decreased in size. It is postulated that the cavity has tension when check—valved
by mycetome in the drainage bronchus, and becomes smaller or distinct when ventilated

* From the Department of Microbiology, Fukui Medicl School, Shimoaizuki 23—3, Matsuoka—
cho, Yoshida, Fukui 910—11 Japan.
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inadequately. In cases cavities do not change in size due to intracavitary proliferation of

Aspergillus, the wall of cavity is rough, prominent, or opaque.

Key wards : Pulmonary tuberculosis, Pul-
monary mycosis, Pulmonary aspergilloma,

Pulmonary candidiasis
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I. TUBERCULOSIS SEQUELAE

6. SECONDARY BACTERIAL INFECTIONS

Harumi SHISHIDO *, Hideaki NAGAI, Atsuyuki KURASHIMA,
Ryozo YONEDA, Mikio TAGUCHI, Tsuyoshi NAGATAKE
and Keizo MATSUMOTO

(Received for publication September 4, 1990)

Bacterial infections is one of the most important complications in the patients with
pulmonary tuberculosis. We reported the causative microorganisms in these cases with
special reference to various clinical features and presented the recommended treatment and
prophylaxis against respiratory bacterial infections in the patients with pulmonary
tuberculosis sequelae.

In 1988 and 1989, 63 patients with tuberculosis sequela were demonstrated to have been
infected with respiratory pathogenic bacteria by the quantitative sputum culture method

* From the Department of Respiratory Diseases, Tokyo National Chest Hospital : 3—1-1
Takeoka, Kiyose, Tokyo 204 Japan.
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(210" /ml) in Tokyo National Chest Hospital. The male/female ratio of these patients was
3.5, and their average age was 62.5 years.

Causative microorganisms of the secondary infections in the patients with tuberculosis
sequela were essentially similar in those with other lower respiratory tract infections, 1. e.,
chronic bronchitis, bronchiectasis, diffuse panbonchiolitis, chronic pulmonary emphysema,
etc. Pseudomonas aeruginosa, other glucose—nonfermentative Gram—negative bacilli (GNF-
GNB), and glucose—fermentative Gram-negative bacilli (GF—-GNB) were the major
pathogenic bacteria responsible for the chronic respiratory failure and/or fatal outcome in
the post—tuberculous patients. Patients with complications, including aspergillosis,
atypical mycobacteriosis, bronchial asthma, and so forth, showed no specific causative
microorganism for the secondary infections except frequent isolation of Haemophilus
influenzae. Our clinical observations clearly demonstrated that there were differences
between the causative microorganisms in patients hospitalized during 1988 to 1989 and
those in patients without admission. Gram—negative bacilli, including P. aeruginosa, GNF—
GNB aud GF—-GNB, and Staphylococcus aureus were predominant in hospitalized patients.
On the contrary, Streptococcus pneumoniae, H. influenzae, and Branhamella catarrhalis
were major pathogenic bacteria in patients without hospitalization.

The same treatments and prophylactic measures are in principle recommended to
patients with tuberculosis sequala as to patients with other respiratory bacterial infections.
Appropriate use of antibacterial agents, antibacterial combination chemotherapy,
inhalation therapy, and gargling treatment with povidone—iodine are included. We presented
several cases with pneumococcal pneumonia, acute exacerbation due to B. catarrhalis, and
recurrent methicillin—resistant S. aureus infections in post—tuberculous patients.

F—U— X RSRIRIE, WREREES BN
Y, RO LUEY, REFYa— FI00H

Key words : Sequelae of pulmonary tuber-
culosis, Quantitative sputum culture method,
Nosocomial infections, Recurrent respiratory

infections, Povidone—iodine gargling

(1) EBEREFRREICE VT, 1988 4 & 89 4F

" D 2RI, BHRERKEEEYY £H0T, 10/ml 2

s EE R I B 1 A3, AdEEEIc &
AARBEEOK S0 %% 5D, &5, RERRICHERE
BE T 2 EERRTERBEY, oL SHMERESE
RENCREETH S EORH 3D 50, TOEEEZHS
I LG RDE 0, A0, FAE b3, IERRELE
BHICBY AMEREOBREHSMIZT B L E b,
ZOXMEICHOVTHRFF LT, #ET 5,

s RREIE L B 1 BB ICEY SHRTE

1. EF IR EHE
FifERRBIE R E OFEIZL, R 1IRT &S BEAET

1To70 WS, MFEREREHIERA LT, 18R D&
S5 AERIE, Hic, BHEREE S & ICHKRBEE LTilb
nTVAREEN B B,

2. HkkDBINGE

ot s ncERSSRFR (WEE - ORENELERZR
) ZBINU 72, 1095 ¥RASEIR S furc,

(2) FioEAETRIRE N [IFEBEE] B
MoSEE N EKE, BE 1 AdD LEMIC 1 EK
L LUTHREEZEH L, BNILEKTH -1,

(3) To& 5 uFBTHENSNI [IiFEZZREE]
BEIELRLTHTe CNOHDEIZDEEICOVT,
S h i, W XRMEEERE L,

PR REIE (L 5 2 ERE TR T 5 HIFRAIR

1. M#ERREIE R OIRRE

LEOPFFERIR & 75 - re ik kB B E OE# 1
13 60 D PLT, 62 4R THoTo B49HE,
BT, BRHE35:1Th-7c W2)o Fe,
FURSIAL R ER T 2 5 o T i’, 10FL B L

— 100 —



1990 #£ 12 H 875

TR 2%
KB e
FER SRR BUAERK
: s
I ]
l
l
l
l
l
l
l
l
{ 3
i
B OE
R 1 SR EAE B O SINEE (FEIRMESD)
30 5
62.4 + 8.6 (Mean+SD) A
4
g 2
H
E=4 10
0 n A=
30~39  40~49 50~59  60~69  70~T79 80~89
£ XK 9 R
ENZ R A R RUR B 2Rt (1988 —89 4F)
K2 R TR A D IR R O F o (BB
60 80 100
" " ' fiti 2 BR B8
#Hm7 N RE
" fho 75 L BYEERES
Bk S RIRE | JERMEONB | coomn 5 x5+ 925 — 1) 2
(6342) ~E7 4 VA B (H. infl, %)
BV v’
fth 7 F o pEIEFERE GNB
C O sme
R B
U C o 7 © o $E5E2 OGN
(10242)

leEHKE xR QD, [EXIIEE (19), D.P.B. (25), f@HmxiE (13),
SEXME (8), MERMEE (7), Wi (9))
R g Rk (1988-894F)

B3 i RIRIE S & CRREIRRREEE > SR RS N R

T IEGIHS 82.5 % (52/63) L RERSDTH - 1o i 1R ED ABEEASH D, 384 (60.3 %) HIGHFF
IAERIRIRAE & L CGEIRS Nt BF DT IRIE Lo WALT, 264 (39.7%) CFMEMNH D, 84
#id, 63%DS5H, 534 (84.1%) iTid 1988~89 4 (12.7%) W ALKMOBEE» S0, 114 (7.5 %)

—101 —



876 O HEe B F12E

0 20 40 60 80 100

EEl ge7 FuRE

1D 75 LEBUEEREE

2] TIUNAT e HEFT— YR
~ET7 4 VA B (H.infl, &)
B svIv25B
U2 o 7 ¥ v $%8E GNB
[Iwmes

I #17 ~ oBE3ESEE GNB

EBUTRAL: 50 RRIRE | JEFBEGNB

(38%)

BUTR AL oL
(254)

(RE~ 131 B

T
TRERE 77457« h87—Y X

AEERIIESRESRE 634 « BB (1988-894)

R4 MR ALDOFHEIT & > THH IBEOERENH

0 20 40 60 80 100

' T EE maEE
A #e7 roRE
o 75 HBHEEREE
B 75\ 25 hEF7=YR
7 ~€7 « A& (H.infl, %)
/v v=58
fso 7 ¥ U ¥EFEE GNB
Csme
[ #67 ¥ o sE5EE GNB

FRE WA | JEmmEm

FETH  (134)
NB GNB

FEFETH  (50%)

(R~ 131 Ekk)

AEERMEKEIESRE 634 « BT HEURE (1988-894F)

B5 ML EOEAERE « JECH (1988—894F) o2k

0 20 40 60 80 100

' ' | S mARRE
HET FURE
Hoo 75 o B ERE
B 75~ x5«h85—Y=
) ~€7 4 )vA B (H.infl, %)
ER/VIv=78
U] #hod 7 ¥ v $55582 GNB

BEFHE: 0 RIRE | JEFEEGNB
(254)

C mme ‘
BB : 2L [ ft7 ¥ v 5E3EREE GNB
Gl JEE : 18
38
s (E~ 131 E#)

AEER NSRBI RE 634 : ELAE I REUREE (1988-894F)

6 MMFMBOFEICL > THI A OREEI G

I 1988~89 I KUEVIBA S MEIT S utc, 63 & 13 SEMRET U 7 SR EIE 7S S Ui [al— D 5F TR
% (20.6 %) S, T 2EFERICHETL 72, L BERPSRERICB I 2 RBEEODHEK 3 ITRT,
2. MR RIERE & SETRBEYYEEEICBT 3 3. FiSBEAERE IC B 2 ERFE OB

FRAE D Lk kAR E I B AERXEORNE, BEDR

— 102 —



1990 #£ 12 A 877

0 20 40 60 80 100
’ ' ‘ 43R B
ERT FoRE

3 fho 7' 7 BB BRE
mﬁaﬁgﬁége IR ONE B 750 A5 h85—1) %
P ~€7 «+ A B (H.infl, %)
EI/VvIv=7R
AR Y U240 7 &' ¥E568 GNB
e 5 5
MRRRE=3/6 %/ Sl [ #7 FossESEREGNB
@e) (RE~131 Hikk)

AERER I OEERE 632 « BN RS msumbe (1988-894F)

7 FERBREAE R & RS ORI & - T A ORKE N

0 20 40 60 80 100
' ' ' ' ' i Ze PR 8

EEBT KRS
BB o 7 5 2 B RE

BHHE:H D BRR 75 A5 hB5—Y R
214) ~E7 4 VARG (H.infl, %)
HHE7vIv=I B
U] b 7 ¥ © $E5:8 GNB
CIxwme
émﬁgf«; L @l | FREmONB [ 17 ¥ v ¥E3ESEE GNB
(36

(GE~131B#R)

R AR B 634 « B AT IURBE (1988-894F)

K8 M liE BE OAIHEDHRIC & » THY FIHE ORREN T

0 20 40 60 80 100

' ' 2R

BB FURE

gmE | JEHEEGNB fthao 75 L BUERE

FRE TI/AT e HEFT—YR
) ~<€7 4+ A& (H.infl. %)
R s2vIv=R

#7 F O BESEREGNB
[ wme

[ # 7 v $E9ESRE GNB

ABERE: &0
(5344)

ABERE: 3L
(1048)

. T (RE~ 131 Bk
T e NET—Y A EHKEEGNB

HEERHESEIERE 632 « EEEF UG (1988-894F)
9 ABEHE (1988—-89EDHIR]) OHEMIC & 2 RAENEDER
FE, BERBEHOEWVICE DS E TR, PEIEFBEM: 77 5 ARMERE S S CIIBRMIE R S0 7 K

4 LX) 5 ISR TIBMERER AL DFER] & FETH D FESE O RERRENE 75 ARERE O 5 2 EIGHIEFITKE L,
B, [EkoEmERL, RBERBLUOZOMOT FY T/, WERXHMEELE, BEZESL Tram line Db 5

— 103 —



878

Mar, Apr.
Date (1989) [28[29[30[31[1]2]3]4]5]6]7]8]9]10)
Chemotherapy | CZON1g x 2/day di. ]
(°C) 401
Bod 391 2
oay 4
temDeraturegg Adnission v/\/\
36 Vv\/\/\’\/\/
Chest X-P é] Q
(ml/day) P
Sputum ] PM
volume 207
0 = =
(/m1) 108 Streptococcus pneumoniae
Sputum 104
culture 107
1061
I
=) ) )
CRP (mg/dl) | 300 16.0 5.8 =
ESR (mm/hr){ &0 104 70 42
WBC (/mm3)| 700 6900 7200 4600
Stab (%) 38 20 6 1
Seg. (%) 49 52 75 70
- i oH 7.498 7.465 7.454
Eg Tg PCO; (Torr) 31.3 34,2 39.0
Rt 5 |Poz (torr) | 57 4 58.2 66, 9

B0 i AEREEMENG S, IR (EREaT%)
64i%, 5, 45kg

ERITS, COX>77 5 ARHREMSE ) - 1,

NI LT, MEFROBEOEHE (K6) i
BMEDREDE (K7) IcL3REENGO B2
ot
BHHEOHHIC & - TH A DRAEAHAK 8
KRd e GOHES D OBREBICA v 70 v FE AL
&4 % Haemophilus BHZ 0 &Mt idh s v =
WMo T, BB, GIHEOHNRTII, 21%Hh, 72
NUFNZEGIE 178 ; 55 28RKELHE LS
OF) LIEERAREIE (64) ME<, 20, &
BXWE (28), MLEm (24), BRE (14) »
AL TV,

1988~89 D 2 4ERJIT B 1S 2 ABLFEDOEMIC L - T
BREEDT 5 &, KOIRT & 51, ABES D T,
75 AEYERRE GRIBE, MBS D 7 F o BEEReEs
75 ARHARE, X0 Klebsiella BEDO TN o
HEEW 7 5 ARHRE) LEET K ORESTATS 2
DXL T, ABEEZL, $74bb5, o2 HEmizssk
BWEEDHTH > 1 EFITIE, FHRERE, 4> 70z
B, 79YNA5 55— ) 20 EBEEREEE - T
Wiz,

OB OEE A E1e

Date (Oct,1988)[17 [18 [19] 20] 21]22] 23] 24] 25 |
Chemotherapy
(°C) 38

Body 37 /\ A
temperature M V
36

(ml/day).100-=

CMNX 2g x 2/day d.i,

Sputum
volume 60

(/ml) 108

\ Branhamella catarrhalis

Sputum
culture

wi
T 00 - e
CRP (mg/dl) | 3.4 -
ESR (mm /hr) | 60 58
WBC (/mm3) [10700 7200
Stab (%) 1 0
Seg. (%) 72 60

E11 TUYNXS e NE T — ) APk B
EVERETE, FEBBE RIS -

G 5 55ke

B\,

RS RRIRBAE (T &5 (F B MBI (O X T B X3 3K

TFEARBIE R T 6 1 2 MHBRYLAE 1053 3 1455 13,
JRRIBNC IS, ft O IPIREEAE & B Th 5, Bl 251,
W 2,

REE 7 FHEE S NI RE I L Tl s iE%s
BIRL, RNEIRE, BIfEH, BHHEIEH, %2281
T, 5% BERBERY 3,

Sh SRR R I FEAE U 7 i 9 BRI 28 D K1 2 (110
R Y o MiZEERE IS L CEZ R EEH (ol it
cefuzonam (CZON)) ZiBiR L, Mo g s
L, B%TH -1,

BEEMLTWAEEVWDNE TS vnr S e 55—
U2V Ik B B EORE AN 1R, 75 v
AT NG5V RADELET B -5 5w — LIk
HOBZE7 724 F (ZDEF T cefminox
(CMNX)) »EMEEREL 12,

it A% OB B 1 45 1 B RO SRR E o oo 2 B
KO, ORREIHYT 2 0 215%T 3 19,
Q@ (BEHOEREINT 23RE2HFT 20T )
HRROBIED 720, OEXEARBICHER <2 5

— 104 —



1990 # 12 A

1987 v v v w1 ® x xI

879

X I il I 1 vV VI VI

S5

1 [/min

Gargling

Predonisolone

0 10mg
waeEn O OO 3o,ig
°c 38
*® 37

A h;hkk,3 I .

aad Ej

Torr 70

.60
m%ﬁxsc
401

E12 MRSA O#0 il UYL, (E%EE
53i% 5

LEPLRKT B1DITfTbN B, Invitro TOHHICE

DHEFEDRIED SN TV B EBERE & EROMHAS
DR, RREICET 2 HURRENY -5 7 ¥ LF+ T
RRIREME 7 3/ BOBEAK], BURMRENES— 5 7 & &5+
Bx s o vE, SURIRE -5 7 7 oK+ HURIRE 7 2
JBCREARFI+ TR/ o VEl A F ) ViHERE T K
ERE (MRSA) X4 3 cefmetazole (CMZ) + fos-
fomycin (FOM), CZON+ FOM, imipenem/cila-
statin (IPM/CS) + cefotiam (CTM), &M SN
TW3,

Pl B 14 IR & LT, KL,
QKVEXLIERHA, @WEEAMMEH, @WAFMBHV L
2%, PUAEKIZ, KAENOBREICEBEEHLT, ME
BRED T LIRS RAFE T 5, KD, KELIIR
A, L OMERRIEAN, IR LS -V EE#T BT
LT & o THIBEFNCHIBIERG D F B & RE IR 2,

FFRSRIRE L, B> E S E ORI %
BTTREDRENEL, WEMARET b0 EEX
5N, LRUEICHET 2MPRSREE2®RE S 5 HW
TEMHEBRE Ny a—- FRIOIBLASTbh S, ®E
Fra— RO RREERE IS 5 MRS
A BRAME DR 0 R U BHIE T & 7o fER 2 K12 12K T,

EHIE R E F v a— FRID S B0IE, IS siE
BEICBY S TIERETFHICERT, »ohEnfEE
THo, L0 DEE~DEHIEE NS,

FEMIERE S 2, MRBRE 7 2 7 ~®, Broncasma
Berna®, 4 v 7 vz y¥ s F U SRS (Gm-
munomodulator)®, &7 v 7Y V&I, 1 EoHs
DS RGBT BRI 3 1) BB D5 & PR ICR
Ao, FHEPBEDOND2DH B,

#*

AR EIE BT 1T B BRI I Ak A
AH5LTiROVEBRLIEDLONS, SEXEILHELEBICBT S
KRB D o3 %2 POV ERIREI ST 2R 5 & & big,
Z DXREDO % BN LT,

A1k, HEBEDBENEREE DR D> &8 4 D B O RYks
IEF TOBENREFBEOmED S, ifbtE % B #EE OM
B AHET B LEND A9,

It BIEEE TIE, 7 7 2RMEEEABLE LT,
M DRRBICK2BOBELBLEE I FTVWEY, 1
DEFT LY — FTLICEREZIEHICIEEL, WS
MEEOBE TP A v 2RO B EDBRRTH S, TOD
B, BERROAFRBIC OV T HEETREC LRIV
THIEV, 51T, BOBEUELEDIEIC>WTS, B
DHEREZER LTINS,

oyl
oj

X S

1) HTEFF, JIAFF, REHE D : AERRRED
BUR & IR, #5%%, 63 : 367, 1988.
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2) MARER, FEEKX KR B WERANMEEE

BIEEE—210"/ml 0BH— BARTER¥S
a5, 16 : 77~89, 1978.

3) MAEE, FEEX HO®REM  BENNEEE
BiEE (WEEREEE—210/ml 0OBHLH
WD), A F4 74—, 29 181~199, 1984.

4) kR #7535 x5«H% 35— X (Bran-
hamella catarrhalis) T & % &FEEIRISEGLE
—IRRE & REREICBIT B ERIIART—, ERGME
35, 62:97~107, 1988.

5) HOBEE, BE2IER, RA i RAERE—ZO
%, HERERAR, 13 (5) : 821~825, 1983.

oM BB H12E

6) MAER HE #B MSBES: MEKREY 7 5
v, T, 43 (3) 1 514~520, 1988.

7) SREIER, AR « PR R D RRGE A B it
4 % Broncasma Berna. DERIRIIRE!, R E B
7%, 60 :1994~2000 (1983).

8) KA : A v I N VvFT 7 F v, RN, 43
(3) : 490~493, 1988.

9) MARE, KR i EEHIERESERGYE IS T
B REEHEH| 7 + V7 = =+ / —) (Forphenici-
nol) DEFRANE, BYAIEFHEE, 59 : 766~T776
(1985).
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The 65th Annual Meeting Symposium
I. TUBERCULOSIS SEQUELAE
Special Comment : HOME CARE OF PATIENTS
Kazuko MACHIDA *
(Received for publication September 4, 1990)

Home oxygen therapy (HOT) is important in the management of patients with chronic
respiratory failure. I evaluated 159 HOT cases in our hospital during the period of 1988—
1989.

According to the national annual survey during the same period, HOT cases with
tuberculosis sequelae were 46% of total national sanatorial HOT cases and 26—30% of all
Japanese ones. Oxygen enrichers, especially molecular sieve type, became major methods of
oxygen delivery (almost 90%) in both cases mentioned above.

In our study, however, there were more patients with tuberculosis sequelae (66%), and
more oxygen cylinder users (40%).

Portable oxygen supply was higher in our HOT cases, especially in patients with tuber-
culosis sequelae or chronic pulmonary emphysema, and in users of oxygen cylinders or
liquid oxygen. By questionnaire, we confirmed the earnest desire by the patients for the
lighter and long lasting portable oxygen supply system.

Key words : Home care, Pulmonary tuber- F—0—X: EEEH, EKEBREE TCTBRER
culosis sequelae, Home oxygen therapy, %, B
Portable oxygen supply

* From the Department of Respiratory Diseases, Tokyo National Chest Hospital, 3-1-1
Takeoka, Kiyose, Tokyo 204 Japan.
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B B9

EAREIEIC X B IR A2 OHEEEEO LR THR
frEmEEE CITHOT &189) ZEBbhb, F4
SR ASTETFRILO LERETIE, 19894F 6 AH
7E HOT Bl i34 14,000 fl & 75 > 7o £ TTET, fifif
WRETE D R WERTEEFTH (DUFER & 189
L AEPI B L, Mo 1988 5, B LU 1989 EDOH
OT (Eiciswms®) oBUREMtEs i, &5, &
£ V= MCE D EEEBRECIITR ENOEREZFN
7o

PoE il

AR AL AEN IO REREIC S LOVT,
4RI b Tz - TENEH & SEA O ERRE, BRI
B, HOT BIiaEs O IikERE & BIIRIM A 2 & H~Te &5
o 884 (122 ) &, 894FE (159 #) o [ERFHI D Lk
© 35 Ao HOT 0EELHEHRTE DI, EERE
BRI, WMABRLHE BRBARH &BEES T
BELto BET v — M2 99 Bl HOT #il 23R
PR RO ERE L BEY, KT ~NOHLEISVTIT- 7%

] 3

ERihliz, 2EPIOK1/TTHB5, FERAL DR
P8 00 th O RS ARBIE O (5 ¥ % LR S ERB O 46 %,
SEFID 26~30 % TdH - 1o BRBEMBIFERIEE L K
TR (RERSE S ICREON 10 %) BHEERIC
£, BHTA YN8 I REEMD 6 %, EEFIO
14 %124 X1 - foo HOT BIEEr O fifkAE I, EHHI
T BIHERD D R(ED - 1o hs, BIRIA 2 BED S
o ts

W fE R T I 89 4E (159 B 13, KERRBIEAH
OT Hld 66 % T, BFIEMEIRN52 %, Fv~h40%
<, BMERB1ILUT88 %, 18 EILIEBRAGIZ 73

o FEe B BT

%% Gz, BIEE (12281 &b, BEBARBORD
Bl R T O E A BI A X o, 89 FEDHERIRFE DM
H2® 1 77 % T, $EREECEBHNSE +yNB8X
U LB R, BREHRR0S L/AE@EASH, 18
SR L0 AB THESEE R O HRBED - 1o HHR
FOREM I, 500L IR\ T400L, HHRAOHERR
1L/ AP E S E D - 1z, 2EBIB & CERFIE N
B L, MBETIERA VARG, B & ORBERBIES SR
72 ot

BET V- TR, BEBRRE, Fuicdvon
36%7T, OHBELTE, BV, ERHEGLEL,
BB AIWO i W, MBI ES KK 9 C1EL
15, BREHABEIW, - P BRLEFESHT LN
Foo WITOREIZ 45 % 05K D, = DML L THIER
#OBERAL, Nl EEEEH, BRREEO®SER
REDN T, HRETHRIBREOBFRLES R v N ORH
DR Z C &, REZEOEER EPBRS NI,

*i =4

b OfEFIT R, ERflB L OLEICERTR Y
NER, B & ORI ERE - 1o HmRED
R, B RISV S, K v Nk K UL
B G, BERR0.5L /%8 26, 18 Ll
FRABITED - 1o, HBFOBRERA, NEUL, K
R~ O BEL R - 72,

X oS
1) HEES, BE=RE OFBR  EERARER

HWER (2E) oRERRICOVT, BEEFRA
SHEPRIEPROCERERES, p. 9~14, 1990.
2) FEEE, WHMT  SEEREFTECRIEE
EHIEF OFEE RIS VT, BAEFRASHEE
BFEHE OB E#E, p. 24~30, 1990
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