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TUBERCULOSIS PREVALENCE SURVEY IN JAPAN IN 1963

Eiichi WAKAMATSU*

In 1953, the first systematic survey of tuberculosis prevalence was carried out by the Min-
istry of Health and Welfare in order to obtain the basic informations on the present status of
‘tuberculosis in Japan. Five years later, the Ministry of Health and Welfare conducted the
second survey by the similar method.

In 1963, the Ministry of Health and Welfare conducted the third survey by the similar
method in order to obtain the latest informations on the present status of tuberculosis in the
country and to assess the trend of the disease during these ten years.

The present paper reports the results of the third survey, comparing with those of the
previous surveys.

The method used in these three surveys was essentially the same, but little chnage was
made in the 1963 surveys.

Radiological examination : In 1953 and 1958, screening was done by radiophotography,
but in 1963, all the subjects were examined directly by radiography.

Bacteriologic examination : Cases showing abnormality on radiogram or radiophotogram
were examined bacteriologically in three surveys.

Specimens used for examination were mainly sputum in the 1953 and 1958 survey, and in
the 1963 survey, laryngeal swab was used.

The estimated number of active tuberculosis of all forms and that of inactive tuberculosis
were 2.03 million and 1.41 million respectively, and the rate per total population was 2.1 %
and 1.5 % respectively in 1963.

The estimated number of active tuberculosis of all forms was 8.04 million (8.3%) and
2.92 million (8.4 % )respectively in 1958 and 1953, thus marked decrease in the estimated num-
ber and prevalence rate of active tuberculosis was observed in the last five years.

Comparing the prevalence rate of active tuberculosis in 1958 with that in 1953 by age group,
as shown in Fig. 11, marked decrease was observed under 35 years of age, and on the contra-
ry, marked increase was observed over 35 years of age. Comparing the rate in 1963 with

that in 1958, decrease was observed in all age groups.

* Director, Public Health Bureau, Ministry of Health and Welfare, Japan.



B K BT8F

As shown in Fig. 38, the prevalence rate of cavitary tuberculosis was low, and observing

by age group, the rate was higher in older age groups. Comparing the prevalence rate of cav-

itary tuberculosis in 1953, 1958 and 1963,

in all age groups. (Fig. 5)

the rate showed marked fall in the last ten years

Comparing the prevalence rate of active tuberculosis by sex, the rate of male was approxi-

mately twice as high as that of female. (Table 3 and Fig. 4)

Observing the prevalence rate of active pulmonary tuberculosis by occupation, the rate was

highest among persons without occupation, next in free workers, shopkeepers and artisans,

and lowest in infants and school children. (Fig. 7)
Awareness of active tuberculosis increased from 21.4% in 1953 and 25.7% in 1958 to 38.6

9% in 1968. (Table 6)
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Rate of Response to X-ray Examination in 1953,1958 and 1963

Not completed X-ray examination
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Year | Total inhabitants | Complete X-ray ! ined ined Other

pin sample areas examination Total Refused | Absent because of | because of reas
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No. | % [ No. | % | we | % No. | No. | No. | No. | No

1963 74811 | 100.0 | 73399 | 98.1 1412 1.9 188 678 ‘ 183 | 88 275
1958 69028 | 100.0 | 68269 | 98.9 759 1.1 301 218 36 | 14 190
1953 51011 | 100.0 | 50668 | 99.3 343 0.7 12 112 17 4 198
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Fig. 1. Tuberculin positive Rate by Age

and Intensity in 1963
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Fgi. 4.

Ratio of Male to Female among Cases
Showing Pulmonary Tuberculous
Pathology in 1963

Type 1: Far advanced cavitary type.

Type II : Cavitary type other than type I.

Type III : Non-cavitary type with poorly defined
shadow.

Type IV : Non-cavitary type with welldefined shadow.

Type V : Healed type.

Type H :Enlarged hilar lymph nodes.

Type P/ : Pleurisy with effusion.
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Fig.5. Prevalence of Cavitary Tuberculosis,

by Age in 1953, 1958 and 1963
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Table 4. Estimates of Cases with Tuberculosis of All Forms Requiring
Guidance by Sex in 1953, 1958 and 1963
1963 1958 1953
Category Sex Estimated Prevalence Estimated ‘ Prevalence Estimated Prevalence
no. of rate (%) no. of rate (%) no. of rate (%)
cases cases cases
Total 344 x10% 3.6 451 x 10% 4.9 533 x 104 6.4
Requiring
guidance Males 214 4.6 274 6.2 236 7.7
Females 130 2.6 177 3.7 227 5.1
Requiring Total 203 2.1 304 3.3 292 3.4
medical Males 128 2.7 186 | 4.2 176 4.2
treatment Females 75 1.5 118 25 116 2.6
Requiring Total 141 1.5 147 1.6 261 3.0
periodical Males 86 1.9 88 2.0 150 3.5
check Females 55 1.1 59 1.2 111 2.5
Fig.9. Prevalence of Cases with Tuberculous Fig.11. Prevalence of Active Tuberculosis
Pathology of all Forms and Cases Requiring of All Forms by Age in 1953,
Guidance by Sex in 1953, 1958 and 1963 1958 and 1963
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Table 5. Treatment Indicated for Cases with Active Pulmonary
Tuberculosis in 1953, 1958 and 1963
1963 1958 19532
: w Estimated o Estimated Estimated
No. obs. | % no. of No. obs. % no. of No. obs. % no. of
} cases cases cases
“Total 1,585 1100.0 200 | 2,214 100.0! 297 | 1,588 1100.0 271
Total 1,393 | 90.7 182 | 2,063 | 93.2 277 | 1,250 | 78.7 214
Chemotherapy {Chemotherapy (A | 1,163 | 75.8 152 | 1,661 | 75.0 223 — — —
Chemotherapy (B, | 230 | 15.0 30 402 | 18.2 54 — — —
Total 63 4.1 8 32 1.4 4 122 7.7 21
Surgical |
treatment Thoracoplasty } 27 | 1.8 4 12 | 0.5 2 68 | 4.3 12
Resection ‘ 35| 2.3 5 17 | 0.8 2 52 | 3.3 9
Other ’ 1] 0.1 — 3| 0.1 0 2| 0.1
Non-surgical collapse therapy ‘ — —— — - — - 99 | 6.2 17
Symptomatic treatment ‘ 79 | 5.1 10 119 | 5.4 16 217 | 18.9 37

a. When more than one treatment was indicated for a single case, each treatment was counted as one : thus the
total number of treatment indicated exceeded the total number of active case.

b. Indicated on the assumption that no other therapy would likely be needed in the future.

c. Indicated in cases of uncertain prognosis-i.c., those whose cure by chemotherapy alone would be doubtful,
and whose further treatment could be decided only after b-12-months follow-up of the response to chemother-

apy.

TFig.12. Rate of Treatment Indicated for Cases

with Active Pulmonary Tuberculosis
by Age in 1963

=

22 Symptomatic treatment
4 |-
0 urgical treatment
20k Chemotherapy (B)®

D Chemotherapy (a)®

0 10 20 3‘0 40 50 &0 70 80

Age

a. Indicated on the assumption that no other therapy
would likely be needed in the future.
b. Indicated in cases of uncertain prognosis.
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Table 6.

Awareness of Disease among Cases with Active
Tuberculosis in 1953, 1958 and 1963
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Table 7. Number of Cases Requiring guidance with Household
by Number of household-members in 1963
No. of household members 2 ’ 3 4 ‘ 5 i 6
No. of households completely examined 2,243 | 2,824 3,520 | 2,791 | 1,812
- ! - . |
No. of persons completely examined (4, 486) (8,472) | (14, 080) (13, 955) (10, 872)
Total number of cases requiring guid- 2
ance in completely examined household (285) (876) (494) (474) (854)
0 1,980 2,473 3, 065 2, 368 1,503
1 241(267) | 827(343) | 410(444) | 279(413) | 270(200)
No. of o 2 22(9.1) | 23(15.9) | 23(24.2) | 38(29.0) | 36(25.2)
o0 k;ases requiring 3 102 | 306 | 4@0 | 2@1)
guidance 4 —0.0) | 2 (0.0) | — (0.0
5 — (0.0) | — (0.
6 1 (0.0)

Notes : Figures in parenthesis denote expected value of cases requiring guidance by binominal distribution.
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FEEL oo TR, 28 4, 33 FrEEREERL
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Fig.15. Prevalence of Active Tuberculosis among
Children under 6 Years of Age according to
Presence or Absence of Persons with

Tuberculosis over 6 Years of Age

in the Same Household in 1958
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PATHO-PHYSIOLOGY OF CAVITIES

Tadafumi HAGIHARA*

Many findings sofar noted in cavities have been based on observations of autopsied and
resected lungs under static conditions. However, cavities in the living body at all times under
marked and complicated influences of respiratory movement or circulation should be studied
under dynamic conditions hence investigations from this standpoint are essential for an elucida-
tion of cavitation, cavity development and mechanisms underlying the healing of the cavity.

By the application of many new techniques a variety of clinical and experimental cavities
have been subjected to patho-physiological studies from various aspects and a great deal of find-
ings have been yielded in reference to corresponding pathological, bacteriological and chemical
aspects. This paper deals with the results concerning the relation of the cavity to respiratory
movement and other matters.

1. The relationship between the cavity and respiratory movement continuous observation
was conducted on the phases exhibited by a cavity under dynamic conditions, shch as normal
or abnormal respiration. Temperature, pressure, and sound within the cavity were plotted for
analysis together with respiration curves; changes in intracavernous gas composition in inspi-
ration and expiration were analyzed by cinematographic observation through a cavernoscope ;
respiratory changes in the form of cavities were studied by moving picture roentgenography
and serialography. The results conversely led us to gain a picture of characters of cavities and
to demonstrate the close relations of the cavity to its surrounding tissue.

2. Studies of permeability of the cavity wall (1) comparative analyses of interacavernous,
intrapneumatic and expired gases and (2) electron microscopic observations on (a) the effect
upon the composition of inspired gases (b) the transition of intracavernously-introduced RI (3P,
131] and RI-labelled antituberculotics) into the blood or tracing of such drugs (c) the transition of
intracavernously-introduced PASNa-1*C and INH-4C into the cavity wall established the rela-
tionship of the permeability of the cavity wall to the characters of tissues in the cavity and
its periphery. The facts permitted information regarding the determination of intracavernous
gas composition, the origin of content formation and diferences in action between drugs.

3. Excretion of the cavity content and the mechanism underlying that excretion of the
cavity content is a very important factor in cavity formation development and healing,
but much remains to be know pertaining to the mechanism underlying that excretion. Moving
picture roentgenography and serialography disclosed (a ) various modes of excretion of contrast
media percutaneously introduced into the cavity, (b) differences in the phases of excretion in
normal and abnormal respiration and (c) a part of the mechanism.

4. The functional relationship of the cavity to the draining bronchus. The draining bron-

* The 1st Department of Internal Medicine, Nihon University School of Medicine.
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chus is an important organ controlling the fate of the cavity. To study the functional relation-
ship between both, the mode of excretion off contrast media introduced into the cavity was
observed by the above methods. At the same time observation was conducted under conditions
almost approximate to those of the living body by the application of the resion specimens of the
cavity and draining bronchus. Analysis revealed the closely functional state and relation between:
the cavity and draining bronchus.

5. The relation of the functions of the cavity to tissues in the cavity and its surrounding.

The cavity performs the functions of changing volume, secreting contents from the cavity
wall, penetrating the cavity wall, and excreting content; each of these is related to the fate
of the cavity. These have been demonstrated to be related not only to the characters of the
cavity wall itself, but also to tissues surrounding the cavity. Particularly, these are connected
with the dynamics of the blood vessel system (pulmonary and bronchial arteries). Moreover,
studies were performed from the standpoint of pathohistology (electron microscopic features),
bacilli within tissue (the fluorescent method), and histochemistry (phosphorous fractions, enzyme
activity and O, consumption). Microanalytically, chemical aspects, bacilli tuberculosis, and his-
tological features were simultaneously examined especially in cavitary tissues. Thus the mutual
relations could be demonstrated, and the effects of drugs for chemotherapy were explored from
these standpoints.

6. Comparative pathophysiology of a variety of cavities. The above studies were conducted
in the clinical and experimental cavities in tuberculosis and abscess in an attempt to make a
comparision between pathophysiological differences due to the kind, type and course of the di-
seases. Obviously, various differences could be established.

7. Chemotherapy and pathophysiology of cavities. Concerning cavity formation, develop-
ment and healing, roentgenological, pathological and bacteriological studies have been made to
a full extent. Observation was conducted from a pathophysiological standpoint. Investigation
of the effect of antituberculotics in resected lungs from the view-point of energy metabolism

of lung tissue revealed a few findings.
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Table 1. Relationship between Types
of Intracavernous Sound and Character
of Cavities (Dogs)

Character Type I ; Type II
1. Size ‘ Small cavity ‘ Great cavity
2. Mglr’flllatrilgcular ’ Monolocular | Multilocular
8. Course of | presn Medium-old
4. Ingl’ricsaslzlilénous ’ Negative Positive
5. Pressure |
difference ‘ Small ;‘ Great
Table 2. Respiratory Changes in Cavities
Respiratory &+
changes ‘ Ins. Exp. | Ins. Exp. ‘ S ‘Total
Measured 35 12 | 1 61
(%) (57.0%)|(28. 0%)‘ (20.0%) | (100.0%)
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Table 3. Respiratory Changes in
Intracavernous Gas-composition

Nuber of
cases | OO
Respiratory changes (—) ‘ 8/12 67%
Respiratory changes (+) ‘ 4/12 33%
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Table 4. Summary of Relationships between
Respiratory Changes in Intracavernous
Gas-composition and the Characters
of Cavities (Dogs)

Characters of cavities Degree of changes

Fresh or recent Fresh > Recent

A>B>C

Size Great = Small

Peripheral infiltration

Mono or multilocular iMultiloculor<Monolocular

Regular or irregular Irregular < Regular

Difference in respiratory

N T m
intracavernous pressure Great > Small

Small number > Great
number
Simple > Complicated

Draining bronchus
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Fig.4. Factors of Effects upon Intraca-

vernous Gas Composition
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Table 5. Relationship between Two Types of $2P-

permeability by a Cavity-wall and the
Chracters of Cavities (Dogs)

Type of permeabilits Type [ Type 11
Characters of cavities ‘& K
Course Short Long
Size Small Great
Difference in region None None
Negative pressure degree Small Great
Difference in changes
in respiratory None None
intracavernous pressure
CO, —amount Slightly Slightly

great small
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Table 6. Comparison between 32P-absorbing

Functions of Cavity Walls and Other
Tissues (40 Dogs)

| D ;sztirption Absorptiéz
. 0gs it t
Site of measurement measured cgeefggé an ciénfgélé nt
“SKR> R
1. Cavity wall 1 10 2.2 1.1
2. Pulmonary
Parenchyma 10 2.1 | 1.4
3. Bronchial wall | |
in bronchi | 10 82 5.3
4, Normal bron-
chial wall 5 o 9.1
5. Normal pleural 5 5.8 11.4
Total 10 l
|
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Fig.7. Comparison between Absorptions of
PAS-Na-“C and INH-"C by Cavities (Dogs)
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Relationship between the Permeability of Cavity Walls

Cavities (Dogs, Rabitts)

Characters of cavities

Drugs intraduced into cavities

22p PAS Na-14C [ INH-14C
1. Size ‘ Great > Small Small > Great ’ Small > Great
2. Formation Irregular > Regular ‘ Regular > Irregular Irregular > Regular
3. Peripheral infiltration Intensity > Moderate Intensity > Moderate Intensity > Moderate

= Slight

= Slight

. Course of cavitation*® ‘

(days) 75 > 38

> Slight

| 87 > 43 > 123 81 > 119 > 35

|
|
|
|

* No.of days after introduction of secondary antigen into the lung.
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Fig.11. Classification of Types of Connection
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Table 8. Function of Cavity

Content formation

Content-excreting functions

Communication with the draining bronchus
Permeating and absorbing capacities of cavity |
wall {
Maintenance of intracavernous pressure
Difinition of intracavernous gas-composition
Capacity for volume and form changes

Other

s

NS




1964 47.8 71

Lk 5 isiE RS D, e T b, “Zofokke”
L RSN, TR LIREGNERCERNREST, %
D N BRENOFEEEOEBICE L, Sk
DREEERPEFEN B0 “LHOKES" wH%s by
LHEET, EROHEER, AREERO T, Tl
HE, [F5] oWk, BRERSIOEOMT, AET
e {2 OBLAL HIRAEMA MY % A BEt Lo
2) AHREPIANES & DBIMR
& AR (R LAl = 3 1
F - RBED FEROMELST) L OBRE IR
(48 B) % ZU FEERRZE (B1VE) THER Lo, ML
RORBEIRK 12 0 & & <, JURE, #AmR, £ DfbrimgE
T, TR L2 EFEAHBES L oS HOLE L
TRIGEROMED T & <, WALE (a JB) iwd o 1 %<,
WEFE (¢ ) TAin\o EBRZEROAERERTIL,
ZEATER AR R BT E LIZEL 26T 5, = b 138
Fig.13. Sites of Examination of Tubercule
Bacilli and Enzymes Activities within the

Tissue-layers of Cavity-Walls (Fluo-
rescent Straining and Microanalysis)
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Fig.14. Location of Lung Tissue on which
Measurement was made

(b) Rabitt’s lung

(a) Human lung

: Caseous mass

: Cavity wall

: Surrounding tissue

: Healthy tissue of opposite
side

@ : Cavity wall
® : Surrounding lesion
@ : Healthy tissue

00 O =

Fig.15. Tissue Respiration and SDH Activity
in Tissue of Cavity Lungs (Resected Lungs)
—Difference in Size of Cavities—»
(b) SDH activity
[3:Small cav.
B®:Large cav.

(a) Tissue resp.
[J:Small cav.
(18 hr) B8 Large cav.

100 o
50 L
t
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=
S
y |

cw st ht
cw : Cavity-wall
st : Surrounding tissue
ht : Healthy tissue

cw st ht

Fig.16. Respiration and SDH Activity in
Rabbit’s Lungs with Different
Stage of Cavity Formation
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wumn Tissue respiration A
/" \\ O Cavity wall
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S / PRAiRN \ A tissue
o @
° SDH -
? 100 - activity |_
L]
Tissue
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lungs) Stage of cavity formation —amm
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Table 9.

i BB BT7-8%

Summary of the Relationship between O,-consumption and SDH-activity

in Tissues of a Cavity Wall (Clinical Resected Lungs)

Characters of cavities

O,-consumption

SDH-activity

1. Size

Great> Small

Small > Great

2. Type

Monolocular == Mulocular

Monolocular > Mulocular

Harden > Soft

Soft > Harden

4. Cotent (caseous)

Large < Small

Large > Small

5. Peripheral lesion

Absence > Presence

Presence > Absence

6. Intensity of lesion

Intensity >> Slightness

Intensity > Slightness

|
|
|
3. Hardness [\
|
|

Type B = Type C \

Type B > Type C

Long = Moderate

Long == Moderate

7. Characters of lesion ‘

9. Duration of antituberculotic

Long == Moderate

8. Period before resection |
]
|
i
|
\

|
|
drugs | ‘ Long == Moderate
10. Age Young > Old ! Old > Young
11. Sex ’ Male = Female ’ Female > Male
. . Pulmonary Lung k Pulmonary Lung
12. Comparison with lung cancer) tuberculosis * cancer }| tuberculosis > cancer

Fig.17. Tissue Respiration and SDH Activity
in Tissue of Cavity Lungs(Rabbits, Average)
—Relation to Antituberculotic Administration—
(a) Tissue resp. (b) SDH activity

[T} - Non administr. [J ‘Non administr.

B8 © Administrated B8 :Administrated
(#1/g/hr)

200+ o

cw st ht cw st ht
cw : Cavity-wall
st : Surrounding tissue
ht : Healthy tissue
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o

Fig. 3. Change in the Shape of Cavity due to
Respiration (18, male)

(a) In inspiration (b) In expiration

Fig. 6. Findings in Cavernoscopy (Dog)

Fig. 10. Forms of Cavities and Draining Bronchus and especially
the Types of their Connection (Casting Method, Dog)

4 -+ Draining Bronchus



(Tadafumi HAGIHARA)

Fig. 8. Various Excreting Types of Intracaverous
Contents (=Infused Dionosiel) (Dog)

Rapid Type Delayed Type Difficult Type
(Type I) (Type 1I) (Type IIT)
Fig. 12. Tubercule Bacilli in Cavity-wall
by Fluorescent Straining




(Tadafumi HAGIITARA)

Fig.18. Bronchial Arteriography (Dog)

(a) Normal lung (b) Candidiasis of the lung (Cavity)

Fig.19. Cavities and Draining Bronchus by Acrilic
Resin Casting Method (Rabbit)
@W o i

t : Cavity 1 : Bronchial arteries



Fig. 20.

(Tadafumi HAGIHARA)

Postmortem Angiography in Cavity Lung (Rabbit)
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2) AWHBIWOEE

L5 LTI B LR DB E DA A —FK LD
ThH5he ETELLNAZ LIXWEE OMHETH
o FATCHITEIIIEEIE 2 AT 5 OIER LI DI
P F ML ERE Y VT 5, BIER R b R
HEANE ARAL TREKRR O ORRL S LIZFE
ZIT <\ FIATIEASED RAYT 2 HAEES FUIT L WA
POBEENREH DD THS S v BATIEARD RO
BT ThEEbRAENENI WS ATREELE LD
NEd. 3 0L bR EET O7HEAELRLICDLD
WEETHELTWER, ZD05 b x4 ADEHE
R DOFEIRIFITEAACE L (SOFEEXAAL DD
) OTHxANCETH INH @ o=ig&Eo
BRCHESCTEADHEFHER TS Z LAFINRED
RN AEDThHD, FicFhlebITHFHERLD i IX
BINTHDSHEAAEAANEITERA L ORI FEA
U CE etk 5 e D 2 720

D X5\ o OB IE AL ER bR
Fh e dsEsikdifhrd ooty 3 LTHEAH
Ha At D JTE CHEAERE L < TR big\y,

3) Knight-Harris &A% & OIFEIBI%
Frebik, INH BEMRCLDOLIRELFL 201
Knight S XOMFHAA & BAD M % 22 i X2
TR L, A—HE (ERE) > TR —mik%y
Hint e Philadelphia & CRKMNET 52 & & L,
BaTln Z LI AR T Th o e Knight 5
I D SEIR B DA % D % % 7 Mitchison
D75 (Dufour BY) e, & DA TILELEER
VRN Sl D CIRED Z & MiFA AV 5 Rb D Itk
FRAEKE BTN E DT, F—EEick-5 ik
DREINPRRILDBDTH D, FIRBEED MG
FERZHFMT DR LMD 2~8 DpiTh FETERL T
Do FDTDE 4 O PEMEC L H R A — g o
TEHH DR VIRHRLNIAII T HEAAD Z I ¥
BACOWT =M & 705 & & % Knight 519 X bh
NI RBFCHER L O TEHES (K1, K 2),
RS EOLAMEOMEE, b RhicblHD
MEBCHESTHAAN, 7U7A, BALBTS 31
BIDFHEE 5 L O FL e bOBERICHESTEBEX
NERLREETHAETHILCHKTES L S i ok
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. Frequency Distribution Curve of Japanese

by Means of a Modified Vertical Diffusion

40

30

20

10

Method (Serum sent by Sunahara)——
Knight et al. 1963. (105 Subjects)

1 i ] 1 1 i}
~0.1 0.15 0.1250.25 0.5 0.8 1.0 1.2 1.6 2.4 3.2 4.8

9. TFrequency Distribution Curves of INH
levels of Caucasians (108 Subjects)
—Simultaneous determination of the same
in sera Tokyo and Philadelphia—

Determined by Ogawa’s
% method (Sunahara et al.)
—————— Deétermined by Mitchison’s
method (Knight et al.)
30
R
1\
20 -
10 =
R S A Ll 1 *‘
0.10.125 0.150.25 0.5 0.8 1.0 1.2 1.6 2.4 3.2 4.8 meg/ml
& 3. Frequency of Alleles Controlling INH
Inactivation——Racial Difference
%
100
50
b - ! Y
Ainu Korean Mainland Okinawa Chinese 1961 1962 American
Japanese Fﬂr’mlysa Thai
‘(@ 3)0
4) ﬁ&%hfcf’nﬁﬁ'ﬁ
DX LTEY - ZI@MERFIT—IDR IR/ S

.
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Teie S L ThALIVGRCERINCME L Ak
TS

H1we, ZREAMI D TREZEERCEAADEE
HEBOEUEDE T, ThNeTTBRESINDDOT
3in, (A kg 240 4mg o INH A LT6 K
MBORERR Y e Fedb o bR D (B
F9), AR, FERHEL I L EER DD L =ikt
NFTRDBDTH D, AfhD acetyl {biEL WHE X HRE
INH ¥ o —EDRMBEROBILT S & AT
RIS D TH D 5 Do

o, B Tiie FOBED X 5 In=lg ks
FRIEH IR TN\ B hblk 60 TEDh =27 1 F
W TAT & PEDSME WD WAHEE L TP RE R
PE L FOBED X S oMl 85 2 LT
L TWiEWDTh b,

5 3T MRS X k(A D acetyl Lfig & DM © FAIEY
TR B ER TR, FATehiEh = 7 1 P82
WL RS & fT acetyl {LABZPAT L CIIEL 7223,
SEEIC BT H T RO e T &
F, Hx D ONTIITZEOMEITSF D X {FTL
Tednotzs JFHWE—D acetyl (L TlXisn b it
AR LT\ s acetyl [LEEZD S D D BEHK
P BRI E D EET O EBIERH AT
PEhic\d HaEBEH D, FAle bl e MaERO acetyl
{bgee INH £ 0 £ INH B & ORItk
SHELRATN NG EREEI LTy,

g25 INH RBRO£EH, RENE
Bk DT D7 DEL M

INH Aghc LAk - A2 - iRERR bR,
7 o7 Mk Tt AT TS BETHEOEE D
(Cline) MM EIND (WED), RNZhIZLD X 5
YR TIME AT DD NED L Z H 4L A
T b, MOWE L OEOME\ LEE R
DHRTWe, Fio INH REHIBERO S
DES IR MBI TR,

1) INH R 2 W < oo DL AL AV A
& DR

bl E 3, INH BT > Twhiswb A
o TCITEERE, I ORERFRRE T,
Thymol EEKG, MiFiMEkoO Transaminase

“Slow” allele

“Rapid” ailele

e, I 5% Choles terol, «-lipoprotein,
R e, IREEHK RO Vitamin B
Xanthuren [, «-ketoglutar 2, {7 v

g, IR ¥ % INH (GHI & o BT
BT L

%< OEBEDWTR Ry, I, S BRI & ORICHE

XORGRS BHIE L 2 sy fest Transaminase baden
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» 5 bk GOT JEiL RIS (¥ 4) Thymol g
BRI R>1>S, JRH Vitamin B gL R>1>S,
Xanthurene Y R<I<S Thofz (K 5)s L
A LEARIORABHAEII LT L o Thoensbihbo
BERNEEEAOFEL LD TH LML 5 pkfiE% 5
LD L CORECF Ile TR B,

2) INH &7 & 2iZ B D b D (LA BUE~ D 22

4. Got Activity of Blood Cell of Rapid,
Intermediate and Slow Inactivators of INH
80
70|
—
U D A (<7000
50 D B (>700)
40
30
20 -
0k
0 |1 i
R 1 S
5. Xanthurenic Acid Excreted in

24 Hour Urine Related to Patterns
of INH Inactivation

K E3E BT-8%F

RKEREH TR O FAixmEkic INH 2jnz s &
17 GOT FHI I A L = e Pyridoxamine, Pyridoxal
Nz 5 EEOHMTS (K 6) 2, GPT 0B(LITARE
Tk GOT yE¥Y INH fRinEa 2 o CHmT 254
2B\, FioiiFic Pyridoxamin % jn% GOT i%if%
ERE®I0b INH 275N 5 LGS THRARD bR
2%, INH E%T ez oCEEEERRO LR
BeEL 2T INH ¢ By & Transaminase jH{E & Ok
D A VIEHE TN B Ly,

FEZ1H 100mg o INH OFEARNIES 2T 2 &
0iE GOT 13 T35 28 GPT (g & A ¥ B b L7e 0, i
Fifse iz INH 1,000mg ##ET 5 & i GOT, GPT
& Lo L Thymol RIBRISMEIINA Ui,

4 ¢ INH BER{T2MIcs D WEHBC 1B
300mg o INH #5%%+5 2 3 A HwikmiE GOT,
GPT, ifu%k GOT L Hic BHLADb 6 5 HIIE TR
% (K 7)o —7J7 Bonstein 5% OHECIL 5 E % Tl
FRL BECETERL, Zricglm GOT xd & 0¥
fEAZTEDTNS (b oL EHLOHAIL 1 B 600mg
INHE ECRBFICAT v A4 FALEVEHRALTHS),
bl R, LR 0 3 R#MEIC 520 BE b7 27k
MPEoE D LRI R hich Dt

B 7. GOT and GPT in Serum and
Red Blood Cell before and

%/ day during INH Treatment
.
25 GOT in red blood celll
o . 1100 .
Karmen unit GOT in serum  GPT in serum
0 80T 1000 | .
L]
70F . 900 |~ *
15 . .
$ 60 . 800 |
10} sk . 200l - .
. .o . i/\
- . ° . 600 & . ]
51 4 i s . : .‘-.
>~/ ] P
Ly o 31 « /8 : 400
S 20 g'/ = 3 ‘/\L -
Patterns of INH inactivation Y B s '1, s 300 -
B 6. Influence of INH and Vitamin Bg on ok 11 ¥ U N
Serum GOT Activity in vitro Before 3M 6M Before 3M 6M Before 3M 6M
Karmen unit INH ﬁ—?@ Tryptophan ﬁ%k:%j’?% ?ﬁ%
1006 D Serum alone 1ZD\ \"CQI%%@E’C%%@IM?L%—& L/7“£L o

Serum
[ [N
INH20T

Serum
BY

£
=]  p= Serum
EN

Serum
+‘
Pyridoxamine 107

Pyridoxale phosphate 107

= Pyridoxine 107

—oiik INH 20 0 0fpE L R ERAED
B (zrw INH B X 5 BHROPE) &
PEHRBHDOT BB d Ui (Lévi-
Valensi'®), FA7z b iR Al INH 400~500
mg EEHERIE Vitamin By 3 X 0 Xanthurene:
BABE A GBS L 7o 03B & b 7o T3 %
R b (K 8), LnlEE RS
oAb Bol, T OBEHS INH & & B
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E 8. Excretion of Vitamin By and Xanthurenic
Acid after Intravenous Administration
of 500mg of INH

Xanthurenic acid Vitamin B
g/ hour 7/ hour
2,01
Lsr [] V. B
1.0

I Xanthurénic acid

Before 0 1 2 3 4 5 hour
loading

5 2 DM TABIRAERD b s 50 feat INH
& [l 10mg Vitamin Bg % 7 LTk LT H T
17T Ktk INH 1§ 200~300mg % 3 F[HE
53% & 1 BRHo Xanthurene EEEH I, WA
HEL CEEELBAERN) Thoo A INH %
1 % AR# 59 % & I-tryphophan 5g ##5.4% Xanthu-
rene fBOPEMOW B 2ERD bivic (B 9,
K 9. Urinary Excretion of Xanthurenic Acid
after Oral Dose of 5g of 1-Tryptophan

Xanthurenic

acid(mg/ 24h)

O——0 250mg/ day of INH

60 [- Omemmmm Average

A== —=A 10mg/ day of pyridoxal

50  Ameomas/\ Average

40 —

20 -

-
—

0 30days
wiE (WD) o#ftd © INH 4K+ hydrazone
T R<I<S DA CH B & L &l 7eht, Cod
\» a-ketoglutar i, &M VRO INRIIRIC
LI, STERLDTRE,

3) ﬁé"ﬂf:ﬁﬁ%

Transaminase jE#:2 Xanthurene gkt a-keto
ekt o Tk, Vitamin By 7% Transaminase %o
s OEEROMER L LTHEETHAZ L xEETH
¥ INH 5 L5 8RN EMTELTHA 5, LL
7o & 1Y Transaminase D44 GPT & GOT, i
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BEMEREADLTLEA GO LRI D ThH %
PO BESROBHEBEL T D,

5 2 3Rin INHL (R E 71O & v o <
HLhEWCEBCHTSREYORATHLDTZ oiC
XE LB DTRA LD FRDBFELRVDTH
Do BBMED LWEEHT DO\WT 45 X bic B 20,
BRL, GIEEE LAERBEEBRE LER ST 2L BT
E2 T bW Thhd,

EIE EAZE AfEE BEZ XA
OREBEZHAOSHC T IHORB

TP BULIERANC B A M, AR OB %
HONT LD T DN LEDID DEFEDFETED
7272\ DT DHIFEEE D =12 & TR MLk D
acetyl {LAER IR L LT ) BB & & L,

1) Acetyl {LEEDREE X L AP R 1E

Warburg &% =7 F Y DL g5 &
Acetyl {LEIZEZATTUICESBhR D&, if,
4, H7siEiioe =24 FADBELIT, B, Bo
JETH%B, =7 b VJHhEL R~ % Schneider p:ic
PEOToET % L acetyl {LfigixE L LT EESEITE
fE$ %, microsome 1T %< HADTEMIRE B 8 F Y
Db Livia s,

2) MEEELIEEFEMOME

JFHREPER— D acetyl {LABIE~T, =V PY, ¥
V¥, BATy I, Ty FOIHTHDTEHEN & 13
BILR\ sy RIGRICEER A N2 5 21T L o & acetyl
{BLEEDIR =7 bV 7 X GG AR bR BN,
ERLEFHNT v PR ETHELALELEREChLD
(X 10), =~2fg, 7<A— [, a-ketoglutar fg7s
¥ TCA cycle hd 2 v S — 34 L WA Ch B HBERL,
W7 P —FEgis & Cycle 44C CoA Wil < fZfE 35 WE

K 10. INH Acetylating of Liver Homogenate

Comparison of various capacity species of
animals and effect of added acetate

INH

acetylated
%
60 °
©
501 H
o
o
H
0t
o
wF |
. o
wf N P IR
: ° .
1 El H [§] o | -
detie (b 0 OO B B W
Chicken Rabbit G

uinea pig Rat
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13 acetyl (L& FHIHICETHDThH D,

3) EHILHMEDOMEARE

L = A INH acetyl {LfEDR = 7 + Y [Fo PABA
35 L O° Sulfisoxazole Zx}3% acetyl {LAEIX &3> T
e xey Mg U (PABA) hhzhies % (Sulfiso-
xazole), -~ MFDHE AL PABA acetyl {LiZZEHTH
%A% Sulfisoxazole & DWTCik =7 Y IZEL L W
(¥ 11), Sulfisoxazole % Sulfanilamide {zf{z % & -
Pl INH 2 s I3RBECH { acetyl {bE R 528 =
v + v ek Isoxazole X bt acetyl (L X e\
2o MRS BB acety LR ANME Y, B =2 A
ey INH acetyl {bged o & 55 < Sulfanilamide
& PABA [JziSRABE ThH D, MELEADHEAE
IHMETH S,
Acetylation of INH, Sulfisoxazole

(SIX) and PABA by “Pigeon”
Liver Homogenate

1.

Acetylated

%
50 7 ________ é ————
/ % Pigeon liver homogenate

A

7B 7
/ . / D Chicken liver homogenate
INH SIX PABA

4) ATP, CoA n#l

=7 PV FAREDR— b ATP 2iRINT5 &
acetyl b A EHE S Bt ATP B LTS 10
acetyl {LaRIT—FERIEC L% 5o ¥ A REIT
D AP B (0 70~80% X ATP Th % &%

s b)) BT 5 acetyl {LAED K&\ o~
b, =V RV EIEEALE acetyl {LEERRE MW
Ty b, = 7ALOMICERREEESR,

SN ERE DR~ e CoA BIRIMT S & HY
7 acetyl [LEED ERMA bl ay, b b &
acetyl (LEEDEET » + DB AIIERERTRIND 22
E L A D bl CoA Fmc X2>7T
B ST iR R D, L L PIIELEDD
THMERLE (Y%~ FEB IO CoAR 2,
INH 5 1/2) o FThF v D acetyl {Lix 12% 1T
FEF D 55% Sk  BiEie v, ERiEE
B BT S £ EEITFO CoA BT I A EENRD
v (1 12),

Zh b ERAREHE acetyl [LOTRBARREIZIEE,
ATP, CoA 0 % /pIc X % DTikvn { acetyl {bEH%
DLDORAFETH Z L ZHERE LD Do

5) Acetone powder extract # AT EER

A BB BT-8F

12. Co Enzyme A Content of Liver

Co enzyme A (unit)

=i

Z

Pigeon

0

Rabbit Chicken Rat

A EOR~— Mz B Acetone powder extract
% F\ T INH, PABA, Sulfanilamide @ acetyl {L#[d]
— G CHIET B Lo~ F Tl PABA bt 5 iEE D
D& L ERVA INH, Sulfa Flic i3 21EED 55 < 78\
—FHRUEBETH =7 bV DT LAE L LTO acetyl
(EfIZ o~ » X b 328 INH & PABA, Sulfa #[& DR
DEIEDRENC LAER &5,

MK F Lo b e INH i3 55—~ M b
DELHL, =V M VIEED T0% BECED, EN
Ty NI ENThHD, PABA » Sulfa HlicBIL T
VI P OB THOT=Y P VIRESRREITB LA
ATy PORCISL (K 18),

Species and Drug Difference

in Acetylation
(Aceton powder extract of liver)

B 13

INH SA PABA
P || e i
Pigeon Pigeon
Chicken
SRR S (Y A P S
Chicken
Chicken
Guinea pig Guinea pig Guinea pig
=S DImT TS g AT s S e Jlemzm LT g Co-A (unit)
i 2 3 1 2 3 1 2 3

6) AIFNCPIT DEER D L1 & Isozyme DFEW]

Chou-Lipmann!® (2 4¢ > C »~ b iF acetone powder
extract % 25%, 40% 35 X U¥ 60% acetone FEyEw
THEL, ThbOGEZHAShE G EDAIRENT
S AEERRE L (X 14),

PABAWK LTI Ay & Ay DHEEREDRDEN, e
BRI IEMEE R To Sulfa &, INH X LTzl )
NPECHFREOER Z/R T AT acetyl L5 R1E
T DI Ago 1T AcetylZ B RICE T HRIR L E 2 bt b,

RIC Ago ZrENIEIR T CHRfE LI zone BAIKET
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14. Acetylation by Combination of BDEFER U TULI By F702 D EEr
Acetone Fraction Ag;, Ay and Ag 12 X 2T acetyl {LE#3E 28 Isozyme Tk 5 &
Rate of acetylation ’&ﬁ’nﬁ %ﬁwlﬁt“)f:k%i 50 =7 + VY E:F D

%

acetyl {LFFRIZD W T & AR BN Tk
o

7) ﬁé‘hfcf‘nﬁﬁrﬁ

INH f{@f—acetyl {bofEEA, FHEDO

100

FEDMTIEW BN 70Ty, b D EERR
wletblce v INH REOMAZE, AFEX
DTS Z L3I bbb
e b T LTRSS L, BRI

50

0 R £ 11 = — N W, - K
Aghadp Aulats Aglolodulols AgdplpAnlolsy PSR Y & ] — DR ERC Lo THE S
o+t EEEA Fo . . -
Aok Ay Ao e Ag Ay s he NTWD 05 REEL Wbl ThH D05 Th

Bo BT HAFEBANCTHID 7o\ D IX R D3R
Wl (R15) O, lem &k d 30block DIsDIsD T, SOBETFNREDL S KEERY DL S EHRL
YD ML Ay 5 & A G TEIRANC T 5 45 TWABNTHDNL CIET DI BEPH D T
EMERWIE LIz, PABA, INH, Sulfa DD BDie> Do FTLWITETIAOFIBIANE CH S L bz,
WTODHED E~ 2038 7e b Pattern 23R 74225005 (¥

16, 17, 18) KIRFNTH 35 transfer FEENC L7 5 17. Sulfanilamide Acetylating
Enzyme System

B 15. Starch Zone Electrophoresis ' oD,
0.D. of Fraction A,
A
0.6
0.500 -
sl F
0.400 |-
0.4
0300 [
0.3
0.200 [~
0.2
0.100
mT U\J\_A‘
L 1 J
L ! ‘ ' 1 10 20 30 Block-No»
1 10 f 20 30 Block-No
© )
Y &
R R B 18. INH Acetylating
1 16. PABA Acetylating Enzyme System
“ o, Enzyme System oD,
|
0.50 -
0.40 |-
039 1~
030 -
020 -
0.20 -
)
r—"’ L—
“ o K\'\,
0.0 o’ 0.0 1 L 1 1
1 10 20 30 Block-No 1 0 20 30 Block-Nes



284

#45 INH © lathyrogenic effect (=
20T

Lathyrogenic & \»3 ®% Lathyrus odoratus (& -1
PE-) CHETAERETHS, AL PE-ZREND
B-aminopropionitrile 13E)4y D FIERECA < ) < A3
Levene!® (3 INH & ZHIC U= EADSH 5 & &3
HL

FATo BT D = 7 1V OZEINC INH 29EA
L 3 H# embryo i b HLEEHE O DT lcew 7 » v
B —ERE TREEALEN TN S DICET ZKE
I D TR LD LN RO R O &N
KR LT EE & hydroxyproline & % 134 D7,
INH EAFRIRENCIL, WA INH e s U
PEJE & hydroxyproline 43 H§ UIENIEE 28 L&A L 7o
INH 1z pyridoxine %{f H 3% & Bl 0BG35 DI
EnBHH, pyridoxal wff T2 & INH 1@ X 5 50EEE
¥ L 0% hydroxyproline & DN NE & A ¥ 584Nl
Shn (K19), (pyridoxal BRIAGIHMILE Liciz
o (WEEEE OfEE  OFEFILEEMEZ S T\»), INH L
W OFkEREFICrE 1814TH 2% lathyrogenic effect %7
Li=sy INH X b ik,

19. Influence of Vitamin By on
Lathyrogenic Effect of INH

Hydroxyproline Viscosity
i D Hydroxyproli
500 - yarox yproline irel .7
- 1.40
4600 |-
4 130
300 -
-1 120
200 -
100 4“.-'

INH INH + [INH+ Pridoxine Pyridoxal %
alone  pyridoxine pyridosal 3 alone alone

C(rol
¥, %% All animals died
FA7c BIR IR MR BIES B e DU C 13 B A T IR
INH, 1314TH %3 H L T ich DD FE w47 7e 27
L ETO L ZAMHENTAHBEERD TR,
fiae 1. AWUHECH LESERC e b Bioeie 5.2

iR BB E HT-85

bhie7 2V I BFCREE %,

2. Knight, Harris (Philadelphia) #k#riR (&dk)
HokiR (BEE) ¥ X0t Adirek Jarumilinda (Bangkock)
SEA O FAPIIEEOBERCEH T 5o

3. JNFERk, L, IR NEEZ, NI
T AEER, @Kk ERES OLRPIEE, Tk
FF5H, BEART, SRERs, MIRE, JIBE, $9HT
U NI AL, A= HHEAT R 15 0% I T 2,

X ik

1) FHE : &5f%, 36 : 521, 1961

2) Sunahara, S.: Urano, M. and Ogawa, M.Science
134 : 1530, 1961.

3) Sunahara, S.: Proc. XV Internat. Tuberc.
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44 : 513, 1962,

4) Sunahara, S., Urano, M., Ogawa, M., Yoshida,
S., Mukoyama, M. and Kawai, K. (337) : AMH
W{EEMEEE, 8:93, 1963.

5) Sunahara, S., Urano, M., Lin, H. T., Cheg,
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1 32 FRITIFMERCERE ST D, 2h HOERY
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I RETTORBRBIAZEOHEE
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FEIREAE D 5 % C IR RIS R 7 28
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e LEEZR RGBT 22 %, WELEEZERGICI 7077 T
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wmigiic SM A INH-PAS, zhic CS %%z TH %



19644 7-8 A

305

DLAR L D EERTYE o R R a2 KM 1007, CS
507, TH507, EB57/cc & LT &EH DM

it
IKH-CS- TH;
CS- TH 52
CS-KM| 5
KM-TH
€S- PZA
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(2) FEBE C, F IR 5 2 RYTRSFIA RN
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HiatERa R Licss, EB (RGNS 2 kiifsEHIRE
ERBID S EDRBIL LD ELFHENERETHA
5o e CS a&is BRIC BISERSR B 238
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% DIEGITIR DR T 212 D 2o b HRER
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[ et L OBRE A D L, KM Tl 4 7
AHBT 46%, 71 ALK 82% MR & 7x

n, CS Tt 43 ABIC 26% iGN A BRI
TR FOBITEENE T, Fi7z 507 LI EOMMEE

Ebd T, TH RERFAS 11% 1
MBI A B Tet 2 7 ATAICIL 40% i L
ZDH BTN BEMOEAN b h, EB
(X4 H AR 18 @itk VE Ure A ARF it
PEEFIZNIZ LTI L5 Th 5,
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PAS, SF S 8 Lic & D¢l 52% HBERR b
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RO S C, F RT3 2 Ik HIDER R
HECRKM-CS- TH3 HIpFH2 b0 & 8 FA % D, EB
FEHEUIFAES EBE L EL b, WRE, mYEHE
DAL D AT, 47 ARCHERE L 270 E a1l o
BERRCEETRETH D, RSN el 2R 5%
T 5B ERHEE L <lcdit B N 7 bR DF T8
BThbH Bz bbb,

% g 4 —
Hih B KA 1L N 1iE =

FREERAE IR Z 10 T oo BYLATRENL C 7k DA
51§, BZeAfL 28 I Ch oAV ELFITIL 77 FlA
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LT & D ABEILBIOFIEE 6 » %0 XP ogE
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LD IDIUEDOER) 5%, TECEN T o)
28.8% Bt (EALETE TllHERT) 66.7% Thh,
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WH v B (77 BI) ClkgksE 8.9%, % 5.2%, Eit
90.9% Th ik AL OGN EH F CRITYEE LR
23D, Elc 6 7 ABOEIBEEKIL 49 Fid 58.0% ¢
e D EERTEH DIz,

L2 LEALIR B O Z O IR 6 » A O LB R % E
(LRI HE LT B 2 in7e b BIFCH Y, FilaRHBO
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7od ik 73.0% Thb, ML Lk E I 1~2F
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JE bRk E X 1~ 28 (184l TIx 22.2% O
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YA U 5 7c background factor (&4« ABE/HRH,
HARRE, Bh0, 22BN, ERoKE X, P, i b
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4 FZPFRAREH T D,

ST IE 37.10~38.1 o 3 7 e ABE LicH 22,
PEEfo > B 6 » AR SM-PAS-INH §f i #7x 3 22
BN F L BFEESE5 30 flChB, 2D B2
BIEEIER D fo b B3R IE LB 1 g o 7o R
B2, 6 7 ARG Lic ok 27 flCh ol 2D 27 f
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B
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S HOEETR LT, IR SEE PO HEEERY
BH&5r, KM-CS-TH @ 3 HHFHM, 2L dHEFT
Hotcr@hinl, FrEk b EBR R L OEKREHED W
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BRI B LTUL” 2\WH T ETHDT, SHBHIH L
B 2 RYFEHEOHBIC XY, SbiERTHAE



1964 F£7-81

DELND RS\,

TR DY vAEY T 4 ¢% Ethambutol (EB) o
FERR R BT BRI & NI, b bR
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o

Wiz b 2 RYIRSIEE R OR G & 705 1 RYTAE%
IEMHEREG OZI X LT, INH fifEoinEs &z
KB RENBIDOWT, FHERKE IORRRL, o
T FE s HOFF O, LT 0.17/cc k% & B
DPFYETEHD Z LG LA, BILKD o hic s
wF Lo Tiodbh INH $hdnz, 0.17/cc fiftkE%
FEBI Lo aicly, 2 IRPUASBEEGE vk & 2 5 MR S
bbb,

INFREGUR T 2 AL A B U 7o i ] oD B BR A J73 3. >
5, INH $s X O SM it B oD B Hi S % R~ A 5,
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Fir5 INH EREH ORI, RERRLE
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0, INH @R e~ 7 AR LT, EB 0Bt s X
4, EB & INH Off 2%, X9 RIFHHELETS
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DX RBEE, BREEREOREK Bl iE
HirdhDThHY, SHROMFEOERIMFIND,

2. FIEMEFEEEROKES HNOEHR

{bZEpdk P M B 2SR S S ERNC 3\ T, it
LIS OIIRKID AR LEE T B DRI D, DI lo
H S AR IR T R E o\, IR R
w, BED, Tishb g DEREN % 5 HFIThHD
ol LHERRT D,

T D X5 IR DI A AR L 2 fORES T,
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IEIE =L E v P RIIREEE Y B\ o aiEER T,
S BHICH YA AR LI HITIREOWEN L ) BETH
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THLDTHBND, Bk LciERIZ 2 D TR
BIRART D OEAS Y, FREIEA LR DR
DC, THERERCHTRETH2 L THERN, %
BLOBEADHTE LD b,

3. AEMEZCHT DIERRZOHENBECERER

PR FGU BRI O S5 BEAL AR 21 35 & ONHI BN =20 o de it
b, FIZIUKI AR DR 7 & OV IRHR R A 75 1ML
M, BER, WOWRLEOELOE S, BLk#EN
Kt DL EREC T2 GO E T OFRR LB R L
2%, & IR BRENIE Dot LR Lic,

REGIIEEORAHIRM CO, SEL, *0HE
L0 INH &ZH & oBfRaER L, INH g
DEFE L, #kMm CO, FHEET L TE#HERC
FELTe BN, FOBERBILOWCUL BB 2T L8
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ZOESIEHEDHIEIR, XhdTHMEETHY, EHRK
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Hege BSLFBh RO oERT L NN i

By vz ) v (BUFEE [y ) ei) BTz
Seibert RAAY vz Yy v (LUTFIH Y] &#) 225
PPD w58 L C LR, P2 EEE T, FHL, =&’
H 5% JOMA LG HOREEZRHL, £DREMN
IS OW e 1170270

Flo, K, URARECRORE [y ) X b s
Fo [yl @EE~7s 1 (TAP) #HEEAEI VB
LW Lo

B DEREE Y DL & £ DGR bOWC
NHDRMMERC DN CHAC RT3 R, EEHE
ELUTIIN, 3r, MHER XIOEBOF KD BT
et ki Lico 7ok, HHIREZHLLTRSA, #fi
T, RHBICERDOHEERI»DLIIHTERI, b
CHHIOHTHAEDAR X DBEMHERE LTl
LB REG L,

1. BRIYNLZYCEAEO(EFMERE

Koch i &2CIH [ | AFEERI I TLK T DR

BN T L DN ENT D, EXIIA Y]
PEARIEHIR L LT3l EoEFTRAB DL L TH b
[ | {EERT DTS DT 9e 2T s doi e, —RE
3Ty ] RIGOPRE & LTEBEECEEREAE L bR
7ol b oty BWETIHEAEN [ | EiEoRE
ThbHIEN—FCRD LN TN D,

I M) BEEORR ¢

H [y IR E OB R OB CTH Do LichHt
DT [ v | BEOREE RIS BRI N5 2 LT
Flebiic, FOREOFEAIEEOEAEREMCH
WHhBFESHCBR B, (1) ZHALERE, vV 7
B, % v = vEBRSEORSEH Y A5, (1) F%
ML, (i) w37 vE =y 2GS AV SHEINE,
(iv) 7o —nSx AV UEE,  (v) b)) v
Y A&aE, (vi) Foftikil$5 & 5K o-Aminophenol
kD7 Y [y BT s0k Bhokike v o
HlAHF TN T bh 20

(1) MEEFRE, D OFH

Seibert 5% 1934 FHEFIH O [ v ] EEEK
Blo—EEELRE LI, SO [y BEEILPPD
(Purified Protein Derivative) & L THIBR T\ 5, &
DI HEE NG O 4 28 A5 Mo D FE IR ISR % In ik fia

KEA#EFES L R

g —

%, RANEBCERE, 2V vy vERBREL, XL
B ZIECER CRABR Y R S Y =— T C
o Uik L C S R A R E R LT [y ] ZAY
BAHETEHD, B bhic PPD IXESIKE), $RIME%
WA P DTG HAsTR D O R D SR & RS
RBAET D & &b T, 1% Hik PPD Of5HE
BHB L PPDs r X SR [ | 27,

OB ER AR TR Ui AR o BRI
WA BB B, 971 v R LRI & IR AMIEA TH) 1/50
L, REORMRT v =7 A DBER XML T
—RE, R UBE BT v = v A IR ISR
XRHEMIBES Do ZDOE(EL 301 DE Lick &k
BIC - DRI A RIS 21T 70 > T PPDs %152, &
» PPDs 3O GRENAEHDTERL, TOTli d#Y
0.02~0.04 ug < 2,000 fZH v CEET 5,0

L2y Seibert i ko Cfi/ehiic PPD, B I T
PPDs D5l DMRSE TH BN, ZOfll K4 b XD
TaT L XENAREHE Ty | AELRTWAS, FILBE
AV~ b VEET 9~11 BN, MBS EER A
VB 20% =HECEEEE T pH4.0 X L, Bty
0.1 N-NaOH C#f#T %50, + DA% 0. 1N-HCl ¢ pH
4.8 o LEBANBEE 5, & OEEANRE 5 <
DR LIcD bENT, HlEGE T oT 2T 2155,

TOMBEBHRITERE L LT WA LD Azo-T 235 %,
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NBIRERGBE O INBE 28 7 % B M 4, B o-Amino-
phenol % NaNO, GHkic L h o7 Vb L ey 7 V=
v AMERERBRELC Y v 7Y v X C pH4. 8
DERE RIS TH 2o Wix FE % L T o-hydroxy-
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(2) FEMBEZFREL D ORBE

P BRI TR SERANT (Y] ERERESS
W TCh DA, Seibert LAAIERFHL TS LD, Wh
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SEEXNICA, B, CEAE L LN AL e 5 3
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TN ED MR E IR T e\ e O
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EBOTETHESRICHE Y | oA, (R

BINE LT A Y IRE, R
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2,000 f£(H [ v | P52\ o O S
’ - . TCA ik pH 4.8 ic | FiZeffaf 1) s+ +71) N/I0HC
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74—, BRKEER A A YT - SOUB | EED

A4 FEE DTE 3 LT3 9, 000 S 14, 500 .
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MR DIEE AR 1 mmE | T g —
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HLTWBERS G, [ ] iR ‘ §*4®~~“\
BRI, BB, T A% VBT L L R (- VN N

A | |
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A ORBHEE LXK E I 4 2 . L8 AN
Bo ZDZ XX [V EwHEHLTL * B x 10-5 em®volt=t-sect o
4 native BRI FOMAET <, **100g bt M E kA B O ik

LOLINGFFDRT 2L ¥ THHT x 2 KE Ty | ofbsmdkik
BAHZEETELT D, LEDE - T o 1 20 PO I N - ";’}704"‘
Fin bbb RD FBEICHE DT f114 ?u4=é§w5 ]?1 §1? f1 ol
o | R oy C (T (Anthrone | (Allen %) |(Micro- !e_-\( iphenyl- | 2ot
[y EEEHTB~7 54 F ( ) | dahl %) aminegf) 7 M
AP) % bHHT S Z L & & T 1.7 o4 1.8 | 565 o
Bico NEEHHEOBIGEGA 0.1 (5.0) S 44 &9
N&mIT?WT,72%@ﬂE%E PPDs égv trace 119 § ég? 114
WwL, EE pH7.0 ICfas, 4L i S IS S _
EEERE, MR 2 VBEE ¢ 35 R R R P
M ECE 27— baELs g § A;mw;mﬁu___,Lii _
2wy s NS 5 | i ‘
Tho €77~ FaRAEDN-Na  ppp 0 rae 1401w
OH ML 7+ b v &z Titlk S i S

SEELAMT Do COLIELT
@78 TAP % 0.01 N-HCI i

* RBBI LB, F LKL Carbazole test 12 X%,

**  Seibert I X%, o7l LIk Carbazole test I X%,
AL L Do
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MBI RDOERBY Thb,

E11ZRTZ L PPD, T, PPDs, Azo-T 25 E:i
P A BRI & TR Y | 124 T 8,000 Bk
ThHOIKL, PBEHEE» bSO TAP OoXitt
r7 o VIEEEET SO TS TREITT, 000 LR L HEE S
N5, WEICBI U TIRESEER  BIBE T 5 540K 1
I 235 200mg LI 1§ B, TAP o4 1008 Dffi
JEE A5 1,400 mg LA LD E Tl 52 L3 TX
Do WRIKENC X DHEIORRNTHORBE v ] b
B m g —ThRWE L HRLTWwh, 2D &L
F2ICRTILEN G ORERP B M D N TE D,
EOTROEE, TAP #BTRTCOERMN 1.7~5
% DREREL T L ERLT\WA,

Bk s X 00 DNA o & o5 R b Fkkic TAP &8k <
FTRTCOEREEBPBEEL TS Z EHRL T D,
BREBL [y | OBIBBIL AR 7 b A B JET S & 7T,
PPDs, TAP O\Fhd 275 mu CWRIT i A &R 3 2%
aT,PPDs [L7Dflic 260 mu 1 s < B DRI A
RUBBOGEAELRRELTWD, X HICEME DRI
KThsb 215 mu LR OWIUE K Tl 5 260 mu 12 ¥s
FamIEED A T, PPDs, TAP ico\WTHilE LT
2% x TAP 731,27 ¢—%E<, PPDs,zT OJF& ir
b TAP BN—FHERE <, PPDs, zT DIf& 75,
FLNDOGEYEH L TY TAP 28 14.4% < =T, PP
D-s 2w gid 127 §itiThd, cO X i TAP %
BT o [y | EEAE O TR, B
Afidp e LTRELTE D, ZhiEFDREENERE
Wa R L UCE L UTERA BB & 458 Sl
EHCTEHT 2D THEL S LELZDND, TDHFT
3, PPDs 2 LEIMIER B\ E W2 Do

LD LR OO [y | 12205 TFRE»HK
LT 2Oo03T 5 LR TESB, 0 1% PPD, PP
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Ds, zT, Azo-T 38 A,B,C HEED X 5 ICH; & JE
WX DB I8, 000 L EofEH v | ThHD,
flbo 1ok L W E e/ T& 7,000 LI Fo TAP
Thoo MHEDKPKILIIE & LTONlE B L THh
5& TAP 0.1pg % PPDs 0.05ug Vi3 %,
TAP 7% PPDs X b JJ{linsi> T oM BBl & LT TAP
7% PPDs W U TR DEA S REER OEH &%) %
FTNEZ ERNE L HLs, in vitro ¢ Pronase, Nagase,
Pepsin, Trypsin %0 ERASMEHL FH I 25 &
TAP o [y | iEESUOREE [y |l U Camicy
KTDZERRDOBNTI, EhITR v F 2 v EEEIT
LD 7 VL TAP @7 vhw 7Y v 277 vV
TAP (BDB-TAP) % #&H;L = ®» TAP #F¥ifk4 papain
THIEL, Zo [ v ] EEOETOEAEHRF T 5% &
BDB-TAP IZHELENT\ND Z L2 3hsDic, 20D
Linbd TAP 70 PPDs it UC D (& B2 |
OB DFE IR D ER A Z T wo Lich b
TENRS TR, WAL DR L e Azo-T %
[ ] EEARS 7 VMEE W BIFTL W RERI D
DTChd I ENHEEINS,

IIr # e

[v ] 5EHERTI Seibert o5 X 5 ICEHE © %
D, LdZhix native BEEETHDUNEL L,
THRHDEEGT DT F v FCH5THB, TTIT
WMESRTCOLRE [ | ik rofbmiike b4a T
AR5 Ch 5,

Pl @z bR LT, (1) BEEE»OBLRS
B TFORBE [y ] LU bt R g o @

PPDs, (2) WHNLELRAESTOREE (v ] 2L
Tk TAP, ZolERERAMCLBERTHB LEL S
Nbo

2. RB/EUNILYY OEYFEHER

I B 2 B ®

K v | PPDs b2 L, SR EIUASY X
OTHEMEEL D L v ] EE~77 1 (TAP)
LiIeonT, Thbo [v] & Ty BERE K
IEREEERIE T & OIS F 132 HLIR P 7s £ 1o
THH R Lo\ Tl 5,

II f &% 5 &

(1) Bk
PPDs : Seibert DJiEicft>T ABEHEETIL B Y

ESr AR AR Y ~ vy BB

—rv Y] X E b DT, PR B e
R L 0 S,

TAP : FIUBEHIA L VRS hicd o ¢, (IR
LY 5 5%RZ T,

Wax iz« FILUBALE A L D Al U784 2 v
< b+ L, chloroform, methanol T, “hixFH2 e
<~ FLT, ¥HILFEDEAE&D chloroform, methanol
THEHTZESEED S B, Loz bOBhf
B Lo T, YRIEFREDRNC L' D20
Wax g% BT H 2,

ARG - FIUBWA L VI hizd 0T, Ik
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IEREEES R & OISO H
FHDOEH DT EHNLDI T
D, ﬁir%rﬁ%ﬁr%a%%{ﬁ

B B9 E ET.-8

% 2 HWBHLMFIC PPDs & 4°C 1 WIFAIRIHED
%@ﬁfﬁiﬁﬁf’ﬁmﬂ%—i DBERIER L OB MRS

K BILHE WOUB B KRB
I 05 ERZT T, SRR iPPDS (E\
( 2) N I g 40X 80 < 160 320 6: 640 1280 X 2569x 5120 x| ;ﬁﬂzz
1,000 — — —  — === =
PPDs o8 TAP zhZho 1,000ug/ (51 500  —  —  — B B B B B B
KWL, che AR Adu- mloPPIHE 95 o
Ds @l K| 195 o
vant (Drackeol No.6 8 78 & Arla- = cfE | & o 2 1 — - — — — — _
A 3 3 2 1 e
cel-A 2%) rxRALTESR ::‘%ﬁ Chao - S Do -
water in oil emulsion ¥ L, %+ & (45| & 500 | — — — — — — — — —
] feryv= M| 950 "2 1 — — — = - = |
D 0.5ml ggxErTy POFM U Eop ;g? 125 '3 9 1  — - - —
EEARBARCES L, 2 B [ o l3 3 3 3 11— — |-
X g P - 07073 e g
7z WfX;Eé}k T.AP ¥ 713 PPDs 5 ug/ml 50 3 - —  —  — - = - -
&?{E L, AdJuvant b i)?n_ @%%{$ }’i\j 250 3 3 = _ . . . - _
BT p%ﬁﬁ[fﬁ Foo T WCVCF\E{/F‘ I 125 3 3 2 = - — — — _
. Ay i O i — — —
Wax iz Adjwvant LY et EEE =
[N IS
(3) FRMBBERESIOCHE wrzk @ | 3 2 1 - - - - - =
MG B HURMREBPPDs IS | 5| 303 27 Z Z CZ |C
% L0t TAP 2o\ -Tik Boyden | A '3 3 3 3 T377Tg | _
Bt (4R =v % v iE 2 - — — 1 1 1 2z 2
e gy 000zl 500 31— — 12 3 3 3
FRIERLE), ZBEAIT D ¢ '}/LZO'JTA Ff% | 250 3 1 _ _ 1 3 3 3 3
Middlebrook [Tt % A\ oo 2 fo|X, 15 03 1 — — 2 3 3 3 |3
b RS2 L B S N
T - F MR s i[ﬁ 50  — — - - = - - — =
(4) Ty 7l : HILUBIL & fgg e
(0. 05mg % Adjuvant & L1 ] ),— o 1_3 T T
it G KRR A N 7E) 38 & OV
(ImgZ JEM R T X VIREFLce v ey MIZED
= 1 TAP %10 PPDs fijsei ey b N
= D B e ’ PPDsis 2 O TAPD D Felle e 7727, Eic AMET
S L BREEAERENS L L, [ s LT Y )
‘ . P‘Y_I Ii & SRS D R bR < o B R OFT AL A T,
'}If@ﬁi ®oE W 'ﬁ @J% e X .
o o e | R TG I # % B #
' PPDs 1 10 14.642.2 B, ,
iTAPS Bmy 10 TV PPDs lpg Tygios (1) [ EEERHED HBRB
T T - AEPREREE LTy MCBT D [ ] KIGoHER
' TAP  s5m 9 PPDs 4 pug| 5.842.7 N 24 PR T 0¥ 48 BERRIC /ST
o | g 7w TAP 40 ug' 4.94+2.9 H5HE8 3 ~ 6 R, Fyflds L O R 770D
= _ ‘ ! PPDs 4 pgl 15.2+4.5 N 74 7
‘E PPDs omg 9 | TAP 40 .Ug‘ 114j:32 ﬁ ’ 24 ﬂ@f‘sﬁ ODETL\@:Pi%{ ’i’ilb 7T uf\_o Er‘i"@
; 4 L ER 1 OO RHIE T TRRE HY KXo THE SR
5 Wax 3mg 5 g PPDs 5/¢g‘ S2H0T  Tuap, EICHIBAR L 51 PPDs Suiightiz 0.5 mg, 1
: T - : - mg, 5mg DWTHOFI T WLl Y IRIED
| TAP 5 | 6.0+2.4
Wax oms | 5| ESA24 mmsmsonn, TAP SUEBNXTHECOLEK
4 TAP, 8mg | 7w PPDs 5ug MptC & Ty ] RISEBEEL ishsDtc, ¥7 PPDs
Wax' 3mg @ 5 . 8.243.1
| C | BRI 24 BT oL S B, aé%
- .‘— —— — ER R G Chotent, TAP B .
“opDs 0.1mg | 10 serag EARETHORM, So R TR B T
' PPDs 0.5mg | 10 5 \ 17.544.1  EHERIEDWIT RS RDIA DT,
5 | PPDs , 0.1mg PPDs 5 ug o B . ;
| Wax T 3mg 101 95.043.3 wic Wax Eisric TAP 310t PPDs #E&LT
i ; ; Adjuvant krdELEY FERBELLLED [V ]
v G+ 24 BERERIE FIGEFA T FELERT L5, PPDs ® 0.1mg Hifl
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% 3 FHUBHIMEBIE TAP % 4°C 3EEHIRIHED FRMERC X 2 K% SRIET 5
#EPFURIEIIERIC X 2 BHER TS X OB RS LA b, E1e TAP RRIFR
}i PR - %5 i1 B % I i % * [% i m&vlléﬁmfbiﬁ%fiﬁib%ﬁ
JERAEHLIR TAP s 1 . BLEE LD TR TEH DA,
IR S R
S T e 40 80 160 320X 640 1280 2560 X 5120 K e v oo PPDS 2 gy ot
! 1 2 — — — — — — _ .
1,000ug/ | ’(5)88 2 5 i S  BRIEEIELTWSZ 2R
ggy; % 250 |3 2 1 — — — —  — | — hi Kkic TAP I X BBLIERARR
CCR(E | b = g 211 LT T T T | D om#iESIORT LI PPDs
Jg?%'}ﬁ 11,000 3 3 3 3 3 1 DT = BIUSHEERFROERCIDK
E (477 ﬁ 500 '3 3 3 3 3 | 1 — — |— jEciL TAP Z4&RMIE LA
gBave Il 95 |3 3 3 3 3 S . ) ~
v AL {5_‘ 25 3 3 3 3 3|1 — — |— 22t TAPREERIKCLS
=) 013 3 3 3 3|1 — — | — @HOGSCECTIHESRDS
L0003 3 3 3 2| 1 — — |— N - B
Sug/ml fﬁ‘i 500 3 3 3 3 9 1 - o - i-o %%ﬁil I%ﬁﬂirﬁﬁ%ﬁ@’ﬁ
SR % 250 |3 3 3 3 o | — | fRFEATRTIOR, SR
womsE e 2808 8 3 32— — = RERIERIC X5 RUSIC R LTI
ol 0 3 3 3 3 2 11 = = = .. ot X
L /=i Bk » 1,000 3 3 3 i 3 3 i *3 1 - - SopERIN X < BHIE L TCAy, IBHIC
expR #5033 3 3 3 31— |— PPDs fREiRMEKCE B RIEY
- 250 |3 3 3 3 3 3 11 - - VEIC PR IR A 2 &8
e X 153 3 3 3 3 3 1 — |- b S HREL R ’
) 0|3 3 3 3 3 3|1 — |- @bk
' L. Looo 2] 1 — — - - — = [ (3) PPDs & TAP :0[v ]
2,000ug/ | % | 500 | 2 } T - = = = = = 1 .
mloTAI 950 13 27 1 1 1 — — 1 |1 it
Pﬁ(g%ﬁ: {% 25 |3 2 2| 1 1 — — 1 1 LG s vy b LA
hﬁ%@~—:1m8-§: ? 8 2 2 2 2 2 |2 gyEerwybilckidah PPDs
(Z}Z)j?j@ ﬁ\ 's00 |3 9] — o — — — — — | (0.05ug, 0.1xg, 0.24g) WX
vavig o950 13 31 —  —  — —  — | —  (xTAP(0.5u4g, 1.0ug, 2.0ug)
QL) ’T“ 125 | 3 3| 1 e U o
/\§ 0 3 3 2 1 . . _ . o I X [ JXJ;E\%(H:#’X Licd

T Ty ) RIS EEN R & b e 22 ke 2, Wax 3mg
LRALTHRBE LR TIRENR [y ] RISOBIEGR
Db, TANTHERL M BRICTH D, ZhiZKL
T TAP 3mg + Wax 3mg & OfyFE LTy +TlX
&R Ty | RIGOBIRIZED bhishotc,

(2) FRINHEEERIGTS & OHR LS D B

Mg PPDs 3kt TAP REfEiRiEkic & 5K
IR bl U o f% 5, PPDs 13311 BHLIIBIC R LTl
FIGCiL 250 ug CTHLEAR 320 5% ¢, BWIMLRIGT
1% 125 ug C 320 £5 ¥ CHMRKIGER LD A L,
TAP [ 3J4ERIG TR 500 ug T 320 fZILERINE T,
HSI S CLk 1,000 g C 80 fi5 ¥ CHMERISERL,
TAP D FiE¥EIL PPDs Il L Casia b 35\ & & 23
bl

YT A REGUF A A O PR M & F U B PLILE & T
1T ORI BRI X b Hel Uic, %32, 3, 4
iR Lo, 3213l PPDs R {EAXw$4,
F31% TAP A S eié, £4ILBELIERE
WIS D AP ERIERC £ 5 RKIGER LIch D
Thbdo #£2TH LML S5, PPDs 12 PPDs J&({E
FRMERO IE AT 5 DTSR TH DI, SHEERIE

©

R ThBHo HTHLNRES
WCIEHEE L Y b AEETEE L Ty P OHT
PPDs & TAP rDRIEHICELVWERDOLDLZ £ 2
i, PPDs r[RJIflizRd TAP OBIZFEHERE T
7.5 £, EHEBETIR 16.5 {5 TCh DT,

W NER AR 35105 PPDs 36k 8 TAP 1@ X %
Y RIBDFaARD K & XD ER G IR AR L IcDHK 2
(24 WEREHIE), 3 (48 WHHIE) ThDo 24 lH
HEDORFL T PPDs 0.05 ug X TAP © 0.1ug &
FIERDECH B A, 48 HfiifE i PPDs 0.05 ug
r TAP 0.05 ug X3 KERNMITHLS Z L3 bhic,
L LRIGDBE R 5 &, WEhoHEREIC R WT
3 TAP 03578 PPDs X H 3L <N EAVN5
hico

IV # &

(1) PPDs iz #i7s [ | fFRMEA S D, TAP
CIZED e dote, Chid PPDs HC&HE SHT
VB IEE F O MO ERRS S Adjuvant {EH% % T
BledTh D2, Adjuvant fEfZRd Wax LEAEL
Th TAP X [y | BIEREL RS e 0fcZ L bR
HEEHOMRS BEAREERLLTH5 2 LV T/



314 B 8% BT-8%
® 4 FUBHMFCLHEEY 4°C 1RIEAS B EDEHER PPDs 5108 TAP
RAFIRRIC & 5 BRI & 75 RS
s | #OU B ¥ m i KK R
WOfE B R RIS Bfig S
¢ | | Zikhrg } 40% 80X 160X 320X 640x 1280x 8560 X | xtm
T R R -
i @ | 1 i 3 - - - - - - -
I B T B -
2uglml SEEGEE G 0.25 3 3 .1 - = — - |~
CEfELmBRer | | O 3 8 2 1 — - - - T
Z)}iﬁ:» i ) ! 2 1 — — —_ — — — ! N
i 1 3 20— = = = = | —
% 0.5 3 3 1 - - — — -
T 0.25 3 3 3 1 - = - | —
0 3 3 3 3 3 2 1 |
2 1 I —
z)ﬁ 1 2 1 — - —_— — — —
| 0.5 2 2 - - - = - —
1,000ug/ml PPDs 4~ 0.25 3 2.1 1 - = - —
WORfELmike 0 3 3 2 1 - - - L
5B IR ]2 - -
w1 3 1 — — — — — —
! 0.5 3 2.1 - - = - —
o 0.25 3 3 L —
; 0 3 3 3 3|1 — - —
‘ L2 T 1T - = = = = —
B’ B -
: "~ 0.5 I e —
500 sgml PPDs # g 0.25 2 2 1 - = = = —
Vi CRIE LR fBRIC 0 3 2471 1 — — - - I
X5 3% 3 2 - -
P 1 1 — — — — — - ‘ —
0.5 I N | —
o 0.25 3 8 1 = = = = |
| -0 3 3 3 2 1 - = |
b2 3 3 3 3 2 2 1 e
® 1 3 3 3 3 2 21 - - =
: E . 0.5 3 3 3 3 2 2 1 e
1,000 g/ml TAP % 4 | 0.05 3 3 3 3 2 21 - - =
wosfELiemike | | © s 8 8 38 % 211 i S
& B U 2 3 3 3 9 - - _ | =
oo 3 3 3 2, - — - e
0.5 3 3 3 2 - — - — -~
f 0.25 3 3 3 2! - - - - - =
' 0 3 38 3 2 1 - - - = =
) 2 3 3 3 3 2 1 — — -
s 1 3 3 3 2 2 - - — -
; 0.5 3 3 3 3 2 1 — — --
500 ng/ml TAP 7 4 0.25 3 3 3 2 2 1 — — —
T e - 0 3 3 3 2 2 1 — — I —
W L Ao RIC 3 03 3 2 2 1 - =
&% JUE 2 3 3 211 — — - — | —
RN | 3 3 21 - = - — —
| ' 0.5 3 3 2 |1 - - - — —
m 0.2 3 3 2 1 - — — - -
| 0 3 3 2 1 - — - - —

KA R v = VRLE N B
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FHIBHILE R L OEEEFE v 2y T
(2) kit s PPDs (Lot.15) & TAP
(Lot. H 614) X ol (24 B

B 1

a. HIIBEH b. HILBAEET
mm mm
20 wmenm O (3)
% _TAP 75 .
it % PPDs 10 X
” PPDs 1.0
* :
TAP 16.5
al | y
i 15 g
10 1 I L 10 ¥
PPDs0.05 0.1  0.2¢¢ PPDs 0.05 0.1 0.20 9
TAP 0.5 1.0 2.0¢ ¢ TAP 0.5 1.0 2,06 ¢
E 4 & =M &
B 2 sficsits PPDs0.05 ug & TAP B » i X

BRAROKE IOBERFAMGE (24 RR)
c. TAP 0.1 ¢ (87%4)

Ratio ( TAE

a. TAP 0.025# ¢ (128%) b. TAP 0.05# ¢ (914%)

o . /TAP\_
% Ra(m(PTDS) 0.83
30 q wos | i
R TAP W & o TAP W
ad ¥ pDs 27.1% v PPDs 12.1%
0% TAP 3.3%

315

Ihbe

(2) MEEANEE, 2kl tHERLTRL
Twaho ek, Y] Tyl BEREXofBoL
WpiEE e 0 5 M DEEERY 0L 0 L Bbh b,
[y | {EER7 1 TAP R EREEE K ES
XOBMRIGOHIR L 70D 5 52 LI LM TH B,
PPDs @ Jl U T HiEMEILE L <55\ F7c PPDs
WAL D DR O I NGB 54 % S8k G ¥ h T
WHZ ERHbNTI, 2D LT BEEERS I X B
FRIMBREESL, BIMSUEETT ) BHETHER T 0
HEREH D,

(4) TAP oM 5L PPDs it LT
EpDTEVDOIK L, AMETIE PPDs LTCHT % 5
flizR Lz &3 X0t TAP oJyfifint
EHREEL Ty PL Y bEEELE
v PEBWTELLEL< bbbRBZ
LI, DT EMD [V ITE
HRTFCIEEEOR TR S5 & &8
o ey FHEEND, Fhook S KB
TAP 57% gnie BEHIC X0 TR E % b DinieD

WL S HO BRI Lo CTH S
REPDTH b,

ppps) 102

PPDs

X ik

B 3

a. TAP 0.025# ¢ (128%) b. TAP 0.05¢¢ (914)

% Ratio(faz. )= 0.94

30 o W o
A TAP @ # PPDs 17.6%
g PPDs 37.2% TAP  6.6%

7
20k t{ TAP 0% [
1

23515 PPDs 0.05 pg » TAP s 1 1c »
DRIRO K E SOBERGAMAR (48 Kl
c. TAP 0.1#¢ (87%)

Ratio(JALY) ~1.08

20 30mm .
1) Morisawa, S., Tanaka, A., Sho-

jima, K., and Yamamura, Y. :
Biochem. Biophys. Acta, 8,252,
1960.

2) Someya, S., Hayashi, O.,
Yamamura, Y. : Am. Rev. Resp.

and
TAP

W
PPDs 25.3%

Dis., 86, 542, 1962.
TAP 8.0%
X -TAP 3) Tsumita, T., Matsumoto, R., and

Mizuno, D. : Jap. J. Med. Sci.
Biol. 12,167, 1959.
4) Tsumita, T., Matsumoto, R., and
> Mizuno, D.: Jap.J.Med.Sci. Biol.,

13,131, 1960.

3. A&KICHFD PPDs 50EXRTFREBYNLIU L

EDORIEDHEEICZDNT
AEBAETHREHE i o =
_ fb] RRADHER S L 04K FHESHEREEL L L
= & . Ty RISHEOH« OREICoCHE %7

BFo Iy RE2WTEBERTANE S L O#ER
bbo bbIULBETERTHID, HEARERR
Uhges Ty RICOEEGE ] ZEAY THEH Ty 0XA

TkD, TOfRwDO—2E LTREE Y] HHOZYT
5B LERFERTOMTCTTCRRBEL, FOHRELE
BL7DThb,
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LEHZ DY AKRDT 2T A Y e b, REE
[v ] PPDs #7375 F&IH [ ¥ Lo AfFCBsT
B HiE, WEEREGR ol be e L, BEOH
FREREBRL THRET %,

MR EEESE

S E LTI, BT /SR 1~ 6454 1,695 4
rhiefs 1~ 34k 392 4, ik 827 K AaJIETO
NSRS 1 ~ 444 253 #ic PPDs kR TYlicXaY
RIG#Tmwy, _7FFeE viwxs [y
TR S X O T /g 755 A onTiT 78 2
oo

f# L7 PPDs 13 F#H Lot No.15—20 T1 A¥%D
0.05ug %, IH [ ¥ | Lot No.36 & one pair & LT,
A— AR ERFEMT, FRIDIFOFOMRED
RO EE [ Y | Bibx o Toia s 0.1ml
Baf TS Lice £ LT &4 I 3\ T PPDs & 1H
[ oM e AUNOEHEEERCeD X5l
7m0 ML 24, 48 WO 2 BlT7R\, FeR, BERE DA
e b5 T WETRFMEODO KB DOWTEE L, %
Tl BRED 5 H, Fk 10mm LTERTHEDO—E
1. second dose » LT, PPDs 0.2 ug X |H [ ¥ 500
ﬁ%%ﬂ%\n PRI ORI A I ES L, b

O L XFEBIT LD B I E ol Teksalll

mTfoJ\ Sk (44E4) B Zrxtge LT FA— &
DY L5 HDOEMIC X B ARHELZF TR, PPDs &
15| FN X BREOHEBMAZEREH Lico T FF

CANTIEBR AL & 0 5% 7 Lot No. 100 o
LA 1 AMD 0.2xg ®IH[ Y] 2,000 5K,
pair ¥ LTA\V, PPDs LA (Y| DAL & L
THE L7,

one

m R & R

1. PPDs (A [v | X 2HiGHR

FPEE [y ] offficonTik, BTy ] 0%EH
{LRELOBIJERER, ¥E, Y ARERYREL TS
354 PPDs 0.05 ug 1XIH [ 12,000 f%5 0.1ml & %7
i ATELEZRVEWIEREE TS, £ TE
F4Eo PPDs LIH [ Y] OMFEDRERGERE & 2
LH1DT kL, BEHHEEIFECS  THE L b

LS, gk, BRAERLOTHHEERS,
LWIBERZ RLCWAHDTh D,

2. PPDs kA v ] icX5kismER

BEOKH [ v 0OFALTAKCHZED data OF
RTERWT PPDs LAY DRKREHERIELL T
WAHBEE, B XY ZORITE DAoL PPDs

DIF 5 WFREMBERABH N L 2R LTWAR, 4ED
FEFAC L2 TR 20T £ <, 6mm P EORFERHAR

1ZITH

HIFRITAN - e

Bk B9k BI85

EREOWTRICE W T 4 PPDs Dz

50E L, LabBEOKBC X B LHHEDEIFEFD
K1 RERBER
i
0,
10/(”)_ [/} PPDs
80
60 - 7
40
20
0
A H %
2 TEASARGER
% -
80+ v,
] PPDs
60 -
40 y
i l_% g
O /
o i) i
A i by
3 FRER DA
% —_f Ty
201 --= PPDs
AN I
o~ A\\
101 a N
/’- = : R
[1) A T =
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EBBDONL MBI THBR,
SV OIFRER E O RRBRIE TE Ui, 1K
SERER BRI 3\ TR LI e R Loy, FEEGRe
EEDOFRBERDO L DL L ENDILLILY PZA 5D,
TORCRIFIN BT E DL DL H bR, Thick
<'®2% Ethionamide (TH) ¢, § 10% i Fikems s

DI E Bl

4 ke T AR RED

PZA DFFEBEREER DT X L1 b T\ 5 DG,
AWECIIESY TH ok 3 FEE LIsoTHR 4

Do

II Etionamide (= % %3 iE
bbby 500 gilo TH RERFIZER L T\ %

BRI PO Ui S X It

2, ZORTCEERE L6 FIOREAOEEY N 1R
Lico HHINEZ LI, KE4DREAIC I\ T
FEBRNT 3Tl BSP HO EFAMRG bhvtc, AR5
e A TH of 5wl U, 8% O FEEE
137072, 80~40 HCEMEIIEL, Fhhs¥t
FFBED IEW L Lizo 2 BOREMIT VTR T TH gk
DYFADENTH Y, B 145 ¥ v ORI EE oI
1OIb 7eve SHIIFRECES LT\ 570, Hkeks
FHOH LR L X2, e e LT\ 570
LEbh5,

TR A, BRSO THIC : %
EEZ DD AEEOITEREOD 2 Gl & L < 3
b, WEHS D560 TH O G +4%mRET~ % %
650

AE - TH B AN IR BRI sS4t - L
Z, PRIEHE B E L 55D bbb, LRt T

% 1 #Vm%%&$khwbﬁkf%ﬁ&ﬂ CRIRRS 2RI 02, TBA0 38 45800 %)
= A | SM | INH | PAS s M | cs { H | Pza | TB1 | EB | VM
@ % | 414 | 528 | s; ‘ 245 } 144 ‘ % | 56 147 ] 3 | 8 | 20
HRRIE 5 S 56 31 30 0 0 ol 4] ] o b a0 EREK
smpman | 0| o of of of o] ofws|o 0|

* SM « INH « PAS i
5 LR R A ERETRT

** BSP > 10%



342 MK B39 E FHT-8%F
B 1 TH X AHEIEHEDRE
CRBEF Y MEHHER, FEAFZAR) SElH NI HIREANC
" . , ; ) ; . X%7 v rOIENFRERY
P by d 7 7 4 7 7 RAarcEE, TH X b
# i % i % # % % TRITZ LR L, &
g ' ‘ ‘ ' ' T CTHToZ L R
. REE: LT TH ok 5 JF i
25% TH+CS BSP 0 5 15 % 5 5 Eig LU ZDREIZDWT
CCF — - + + - BiEt Lo
408 1) =BAE%

27% TH+KM BSP 15 30 50 Maoo 0 o o BAE#OILFR 7 v b
CCF — - - - - M, 1EESTUh HME O
== KA (0.2% B4 TR 200
280 TH+KM BSP 0 0 0 30 40 Mcww 0 mglkglday WH25) #EAE
cer - - - * il i = Licgibbe, 1~2BH, Bic
M“zio 23 EMFAE L, £
24% THEKM BSP 5 20 30 ; li 0 EE20Z L {ERIETEER

CCF — - 0 + + DEBHITILDN,

e 2) SRERRHE
409 TH+KM BSE 10 :? 15 5 o % 3k 2 BRI AIGR
CCF — - - - - RECHE L X WOFFEE
s B %R L G B 75,
458 THHKM+CS wglosg g 11[3 ;é %2 1:‘1 TH 200 mf/ki J;l_ta‘%i}if:
CCF — = ¥ = = BEDHIEERIIK 2 5
L7
® 2 FlREERE o TH BFOREDS5#i% Lic K
- 5 T HirFE 4, 5 DT LT, HEELTWS
e 9 . 10 @oiqm[g{g}jaﬁjj, Z LT triglyceride ¢
Hﬂ)%ﬁ?t%yfnﬁ%;v‘ﬁﬁ B HBo

W E EREE, TR

FHIEEREDEE)
R~k e I—FA I Y = (5:5:2) IR E &
12 T30°C 3 B . T3 Fm s | (mrEmcx
| T5%)
" o .
Bt P, %t it \ 10.7+0.2
- mglkg|
Pyrazinamide 220 10.8+0.4
> B NAZEIR
iy o o C 1aR I, 83 800  11.4+1.6
Ethambutol 190 11.3+1.0
TB 1 300 | 11.1+0.3
T Ethionamide 100 11.0+0.9
(=LY
il B 200 | 19.4+3.1
TR R I 800 | 17.5+0.8

TH B2 WL TR0 +0EE Lis g h

e binohs, ZhEF = v 73210 BSP B
:ﬂlﬁbi’bZ)o BSP {E» 209 o xicr iy, TH
HRRELCEI RZEZETHA ),

III Ethionamide (T &£55w FO
FEELEZOME

£ 3 PHEHACLILT Y b

K 4 PIRSEAIBRGROITIEE O3

WO SRS B W | cRYETEWS | B 08 E
% i 80 L7
Pyrazinamide  220mg/kg ‘ 3.8 ‘ 6.2
Ethambutol 190 3.7 5.9
Ethionamide 200 10.7 7.2
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% 5 Ethionamide JEFFDIEE D5 Hr

WA
Free cholesterol  0.90%(0.38)

MR
BEe Eﬁfgﬁﬁ Cholesterol ester 0.45 (0.15)
17.4% Monoglyceride 0.01 (0.01)
Diglyceride 0.20 (0.24)
Triglyceride 7.75 (1.42)

BN K
5.19

(4

c o TH $5FF oM Rk eaimas # ¥
E Hitest, Dz LU Y 2 -5 v
DHEMNEZ bicD T, RIFFCo2&7 v AR VIET
EE Ulco ABECIIBMY 2 = SHEFENERIN D DT T
352, TH HREFCIIRBO 2 f5Mc i LT\,
THRIZEELTCZY 2—FYRIBLEDEEZ T\ D,

¥ TH #EFO NV X b7y v e ¥ —EiE
ERRICILUETLTWAR, BRICFY 77 7> v
P Ui d O TCREEOHMMA AR Db, T7nb bl
BHEEIBEYT, cozind TH #EFCo BEEA
WAL FRIZEEEINR TV RVWE D EHEZ T D,

wie TH @ X 5 JFEEEO TR 7a\ - LR Eivk 3 4
o, SENIIFIEERZP OB LTE0RLER
Lico AWEIEFIT = V) vR7R DO LI BIE Lc3E
H Ly o VvREFTEH S,

#61x2HHE TH §F x5 T2, < h
LKA 186 BHFARES LI WoFREEY R
L7 i ¢ % %, CDP-choline, phosphorylcholine,
choline-HCl, betaine 7 & DEHIFEHIIETF DR
ZFEIE Lo

TR HDIEFID 5 bEL S DD X HMEF T R A%

% 6 Ethionamide JRFRCH 5 TH %5

kW & BER RYE HERG)
% §% (Ethionamide) ‘ -1 - \ 19.0+0.1
] mg kg
CDP-Choline 500 | f2 R | 12.740.9
~ Phosphorylcholine 500 | & ¢ | 19.34+3.2
" 600 | FIE | 12.83+1.6
Choline-HCl 250 1 17.1+£2.0
1 500 " 12.7+1.0
Cag}ll)gﬁzgzoxyglutamyl- 100 |jghspE 15.140.5
Betaine-HCl 200 "oy 13.2+£2.0
Methylglycine 150 n | 18.0+1.0
‘Ethanolamine 100 1 ‘ 17.3+1.5
Cytidine 400 | pFiE  14.641.4
Pyridoxine-HCl 50 EfEpAs 18.9+3.0
Pyridoxal phosphate 2.5 &FiE ‘ 14.0+2.1
Nicotinamide 200 |\pERRPYIE 17.2+1.6
Promethazine 10 | g R | 19.4£1.7
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Fad, MU EE CIARA AT RIZIEIFORE L 5 %
BEET LT\,

TH % 3EHES L, RED 1B
LU= cd, pyridoxal phosphate, CDP-choline
133 Wi, phosphorylcholine & [ 7e % HIRIT A HMH]
L7zo

3) E73

TH 127 v MR TIEIFZRE FFEEERZ LY %
CEwmRAHE LR, oo TH jEFexL, =2V vk
HH, €x 3V By REHNIEY/EMLS 22 &R
Dzl

IV Ethionamide FFEZE(ICx 3% Phos-
phorylcholine DEgKIEH

Bk D3EH DA B phosphorylcholine % 5& A T,
TH i X 5 a2 a3 2 BRIRE 70 PR 7\ LIBHR
Bl N i

FE 7 TH #5858 #4 & [ Bf 1 phosphorylcholine
(PC) 1H 0.8g %pfHHES-L, 3 AM BSP fEDH#
BEER LIHEThD, TH BMpECllBEL, 2,
3» A 1 fikzhzh3, 1, 34 BSP 10 %
Bl Ekgotcniest L, PC OFHBETIL 12 HC 14
M 26% rich TH ofbsdk LD rBRT il i
Withd 10% LI Th 2T,

% 8 IXHRIFHEE CORMT, FEFL DS T
TH % #5 LichEfins 214 gl ofedy, D55 24 f

(11%) »% BSP 10% LI E%ZRLIce £D5 b 46I%

3% 7 Ethionamide & X 5 fFEEETFRHCN T 5
Phosphoryl Choline (PC) D[iEIKIEH
R X748 S )

| N
N AL -

135 | 321

TH ¥ o/11 | 8/11 i /11 | 311
TH.PC 4t/ ‘ 0/8 18 | 0/6 0/6

SrRE IEBIC 5T BSP>10% EAIM

3% 8 Ethionamide | X % JffE®E k3% Phos-
phoryl Choline (PC) & IE)SH
CRBRURF 37 ) BB )
214 i
24 #1(11%)

TH 55 B8
[ B fEme o FEBL O
(BSP 10% LI E)
fFiE oo TH @k 2 4l
FOMOFIER DS TH Rl 2 #
20 e L TH o 5a ikt L PC (15 0.8g) %3
# A0
BSP IE# 1L
BSP RZF

14 4] (70%)
6 #1 (30%)
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TH ofpbadil Uiz, 70 20 glicxtl, TH o
Laikgi oo, PC 1H 0.8g 2L Lico £D
EEE 14 ) (70%) 2 TH o bwrnnrbbd B
SP fHix 10% LT E7cotc, FofEh 6 fILE/LC
LIS VIO o

ME D ROBIREBRIEAR S P7sl, Z ORRD»
BRI Z LI T b s,
TH i« & b ks LEEIR A% & 5 il s,

phosphorylcholine (X

vV #& B

Lk TH & X 3 FFRESER OV T ER T X O R
ekt e i, ERINCIX T v PIEIFEERLS %

2. 1o

RBA KA R AR PO A

I #&

TSR sV B FIRR S X OTLR ORI LR
BEDORECAS L ZANKTH D, L LN HERD
(LR ORI EEAZ R T D47 {7, &
L HERFICIISMIC X % VI iR DfESE, CSO R
kg, INH 0 4R AER LI JabhTnb, ©
Ofiicd 1814 TH, Ethambutol &5cd %4750 &%
FEE, MRERA S S EAM BTV D, Lo LIRS
BHID & D X 5 In g O AR OWTIER SR O
e T e T BB HAsClal, ¥ 3 VB
RBEY, ©x I VBEAGONRBRE, bDVILHHE
BHRIOBEUSENLORER LT L vbh T b,

PRI BEIC D b R oW
TEHMBEY RS, A L OB oI L X
5 LB, FloMEE /o INH i i B
L DR L DRI N THE LoD CTRET D0

il

II 2 % WMHERX

1) FeASRES  REGIRSPIRIEMR 16 fEdk o s T
BIEROFEZ OB DS DR, TEXHRITFE—OHRE
BRI 0T. 1,906 HDOEED 5 HIIFEKDOEIR
FELICL DI 40 £ (2.09%) Thol, UFzhb
40 Z oW TOREBREIRET 5o

2) Mk ZOUEAT RIS 26 4, 4o 14 4,
EAFTIE 80 R D 60 FROMIc: DL %S,
FEGID 92.5% T kT 50 XL EAKFEICED b
oo

3) RI: ZPHBI L B E AR IO BEIILEDHD

TAed, CH17 @, FH 19 BICHiEiEs > 90
% T&2T1co

M BB WT8F

Z b, BRI ZOFEEC TS EE TS L2
Lico M AHE O/MECBReZ & TH D,

Bz DBET 52 DRCHIRAE, ARERCE
W B, TRBEMEATESSNCHATRAR, &
REEMCE# T 50

FIUNEE ORI R A L 2 bie, ROBRA
TRB AT BEETRT 5 FEMFE (AHED
AR, ANFRAER, FEEME, FRFE (BRAILFAHA
B TR (RBRRCPRERRRE) FORMHE, MmiE
—, WTBEE RS (ESZRALEER)

B F

R = o)

4) AR X O L ERSEAR X0
b L, 40 g 38 g, 95% 1t INH oy w=i)
TED, OO 24 SM.PAS KM 054 TEH
Dty T ED INH oML REIC BT REN
5 Do

5) FFEOM: : INH (i ABHA% 6 » ALk
SR AR L= b 0133840 17 f) 44.7% ThY, £
D353 HALUAEN 11 FIFRD b,

6) INH #5582 0PBH%: #A 0.2g {FHAMT 168
Hirp 2 ¢ 1.2%, 0.4g 1% 1,205 @i 33 f 2.8%,
0.6 g 1T 43 fld 141 2.3% C, H¥E5EDOWEIMTE NI
B L EMEEZTIAMNENR OMED B D —HIT
BIELTE R OS5k L ov INH s
LTI MG RO BEIIIZ L A LRDIRIDI,

7) ZOMDORER ¢ MR I FER & S FERIC R
LK LBHEOL D LBbRAEREHEL L 0, EE
FRTholb O 14, FKE LG, EMAIRORHE L
24 D 2, FeEN1GICH DR, b & ORRITE
BV TIL 7o\

& CEBR RSB Lic LIEFIC DWTERT
iz \e

FEGIE 61 ook, FFRIEEE D v VIR, WEFN 34
.3 Al hfifitsz 5805, INH #5912 X2 AEikefT
TR\, R IE Lico BRFN 36 SEIXUDFHRLT
A REEAARE, fo7ibic INH 0.4g, PAS 10g %
BAFA LN 2 2 A%, PO v © VB IRE
Wz b X5 einolc,

FRESERPT R IR O SR SRR 1 DI 78D b,
Pl DA IC LR, Stoking RICERAEMHE 3 Tab
B, R, ESROBEENZEHCRD bk, T
SHEFCR 2 VIEDFEOHFEIFIME TH D, HE
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RBRME, B LOSITARTE CHRROSITIIALE
ThHotc, FIRBEILDARETHY, v v~ sx
P B3 5 7 & BB RFRIE R & D TEW Th o
o

BERAHT BB, TR E SR S EBmEs e L
MRER L7,

AKBNE V.Bg, V.By oL i b BLNXIEFCEER
L, HE)EF R L OREMTILISEIEFEIE L,
GEBIR T X OB REHIARA & LTS R Ui,

8) SR : EEIROME T, BB AREAICIED b
T, BEmIesEoeen2 g, - TRELEE
DIz H D1, EHOKREIMICERD bhizd O 1 f
ThOto T EDOBINCILE LD TEETHLY, L
L DHZIFBD btz D 13 fl, T DORICED biic
Lo 24, k- THEICEDLRLON 18 FIT
WL D PR DRI B Th ot T OflIA 2 v A
, EBFEO HEFABIEOMS 7s & O KRR S FW <
By, EREOZCBERH LSO 14, FRORCERL
Ted o 174, k- TR SIFRERZED S O 10
BICI D7,

WFER L LIRS O > e VIR, ovovd
DMCHEORTMEZFLBEONEDEHEL, LD
fbBATRESE, By, MEOHKECHAVHOMERT
HE LT3,

MEFEEIEACL SN LS, 13EAELFE
4RIR, Stoking JRIZFED B, EFEMETH DAL, i,
IRA TN S AT LTRSS R Bhvico PRI R
Waipdleb Dk 28 fi, THOAXCER/L 72 b 0 i
13 BIC Hotoo IEMRANH ORI L Uik
B THD, & LICfEN, FEESENELIEIRK
LOXDRCT B DT A, BEVEOEEITIE L AL DIE
BRCFRD B, IEH AT 10 BewL 13 B oiEshE
MERE TR\ 2d B\ 4 Bie\w L 5 BLI s L
THED, & WARBANLZ O Mo anH R E BT =5
MR E & BT A B <, RO —2D
RELED 5230 LELbID, Ik ERE
BEREDIcd O 20 f, TEORCRFH L D8
B, SERBHEEZEDIHDOIE D 8HITh Ol

[ S — RIS DI A 23 F DAL Tes PURE & & It
FEEHED S O 10 Fi, 5 ~LEELES O 19 F)
JLECE b o 11 FICh DT,

RFHHEF D EMG BT 7 Clitik2ic 3\ ¢ Fibrilla-
tion voltage %X N DD BN ELYZRDT, HE
INfEksc Grouping-Voltage #3d72%, R XD
THHMBEOEERHEE I,

P EDHGERIET 5 &, HEER, MERE I
DREGB &I B EEEOENEL L, FIEEIRRI
MR LS Sensory-Ataxia DOFFRTH Y, £fk
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OFBE LTI M &R DIER & &2 b
%o

9) 2, 3DKAEMR

HE - fkEClx 85 fipt 50kg UToMHEEZRL,
—fERFIRBOE T 2Wah > T\ 5,

MHEAE 1 HC 5.9g/dl LU D{KEA D 723,
KEBLIEHfE% 7 Lz, GOT, GPT, LDH, ALl-P % 10
BIC D\ TRE Lico KEFIEFETH DA 1 HIi
GOT oEfE%idice % 72/Rrh Porphyrin {f% 26 4]
CHIE LAY, 0.4g $y5mf 23 ¢ldh 15 fiic, 0.6g
P52 IR b IR RO S EE R L,

IIT INH ZRME#MEXRBEDO INH K3

R IAER T 23 5 IS EE 11 6, 3 X O
Fn 38 45 F LI s ABEB#E 11 G4 5 ide &
UCst INH bR e b o b 7« - bR
ORI X BIZE Lico L Peters 0¥k Y,
Kelly & Poet 0% A\ INH 200 mg &% 0574
DR HHER & RD o

Wi INH oo Mirr #ER IS, PRI BATRE TR
S BRI 2 R LBENEY TR T % L Bb
ReDR LT, SRR 11 g 2 F28 el
Bk R LB E Bhhiesy, o 9 GlikREAE
P R LR O SIREEA FRD bhvics 0 PiSfE:
MHRATECIL 1 R 2.941.8, 285 3.3+1.1, 4
M 2.2+1.8, 8H5HE 0.9+£0.57/cc Thot=nt, X
BEOPHEITFRER 2.241.2, 1.6+1.0, 0.8+0.5,
0.3+0.27/cc ThYH, MIEIKBEERCHLILEMESY
AL, 2, 4, 8 WHMECIZHEAC S TR B S
MIRFENFRD iz, (0.05> p =0.01)

AR E LS 7 2 F b0 1, 2, 4, 8 I
MR OFISMEIE, FRARECIZFREh 27422, 36+
22, 47422, 484249, NIWARECIL 45410, 50+23,
63+12, 60+25% ¢, PEKEAL 12~18% 0 (Kfi4
R LT

IV CS, 1314TH, Ethambutol ®EIfEFA

CS i@ X ZEIE VIS ThEETL, BB R R AR 2%
EBLOTHBLN, bivbhOFEs Lz 193 ik 55
Bl 28.5% WigA BLOOEWERAR A DR, 0 5% 22
B 11. 4% PEWER O led b FIc 70T B, i
RFEBECOMARIL T4.5% 8 10g UTFThy, 2
75 ) BT HE T 2 EHm AR bk, EEERTER
75 % O TIRGEERRIER, KB 0RO bIEE D
O CILIR, BAEE, TIRE2 % 3B b,

TH oRIfFAXBEBEERETEHSHR, bhbho#
F BT TH 5 iiimler 2 Uk A%
49 fi 5 BT FRD B, 5 b 3 Bl 5~8 sED i FEL
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L, A, BB, EEHoE TEEERke L, TH &
e L, S L0 A UEROBRERD T, i
D2FNEE~T7 HADEICHEAL, &I RRE T
BikEr 2L TH # 5 (RS R0 B2 R i ho
7o

Ethambutol DO EWEHCDOWTIX, KE 1kg 24D 12.
5~25mg F5 L 19 fih, 6 »H &58 7 Lic 10 4]
EAEWEARRDT, RBEIRC I EEZR D v 2
2o

vV #® &

P Ebhbn g L INH S3mgkahoe L
¢ CS, TH, Ethambutol %o gIfE R DW TR 7223,
ZHBIEDOWT 2, 3 DEEFRLI,

IM{%%Wﬁxiéﬁwmﬁlémﬁb%ﬂ h

L s Hb bk, INH OffFHETIX 1 B
mﬁk@w%%%?*b5ua@@%150hoit&
LBAIAT 6 A LIPS IIET 5 b 00 { A bl it
SEABIERORRE LTk INH #50pE> V.Bg o/
=, B-complex REFEHENERINTHE28, b
DFF R BHE 2 bz LTS R MR IO EEEDFE
HOFAET B L Thbo bbb DEFICF R, CTl
DLl L, BAEDSEIOC L, 1HICERK
Bt Ch ol L E T, REBET, SaCHE) Mok
2 55 WIEHER, X el Ostereicher 52 DR
o8B T v 2 — VRS X b B R R AR
ot INH A oAREERER Y FLETH 2D
Ex bbe Flo—ITHE LEY Mot iihEER
EC, MRARIIXIBRC L INH o Acetylation 23
e, B INH 2ZRET X5 Ths, &
» & L1k Hughes?, Biehl® S IEHLT523, HiEd

W OHB9% B85

F R B E ARG R 20 5 AR B ARG i

TIHRB R FLob D e EZ BRDY,

FhiB I OBETHLMN, TEBRETRELIPHER?D
Wi Lo s 2 EARE T R X OWRROFAITSHS &
LRI DT\, FERMREKILTE BRI, R
W R I 2 BB e INH 2L, THMS Zoffio
SRR A %, V.By, V.Bg, Nicotin fif Amide ZEn¥¥

X DI EE LD A LNTE S, FIREBE
B AREBL, & B, BEOCMEEENMbO
L, O TR e BRCRIEE T, BZEIRET LD
T H RS DT DI LA D B R RER L BB L
TWhe L LR BI 0k 5 eBIERCY R E#E
= i Nicotin i Amide AMEROBWHECEH 5T 5 Z
LEHISEZT TV D, SO IIMTHELXB I &
7ch% %, Buchegger BV D3 INH X &KH & Offd
oL X AREEREEYEMTLI0N D Lk
Vo WTERIZ LAEAE, RBETHELEE, MREMAR
DERE S OZIILEC Z DEERAOREC ST E b
FRIE e s LR L,

TR OEIRHE, HEMEHT.
X Ak
1) J.H.Peters: Am.Rev. Resp. Dis. 81 : 485, 1960.
2) Ostereicher : Am. Rev. Tuberc. 70 : 504, 1954.
3) L% : Chemotherapy 12 (5),1964. (BET ).
4) Hyghes : Am. Rev. Tbc. 70: 266, 1954.
5) Biehl : Am. Rev. Thc. 68:296. 1953.

6) Devadatta : Bull. Wld. Hlth. Org. 23 : 587, 1960.
7) Buchegger : KI. Wschr. 31—33 . 34 : 788, 1953.

3. BREEZCOLT

R BEEERRSE L HAFR = H S

HHIOBHEMCOWTUNTERESRERZ E D T W
Do HEREDZ L ERPHEAZET S IVIRITE I
i IE S B,

£, bhbhul SM KM % rh TG
-ﬁ%@ﬂbt@f,%@&ﬁ&uTwﬁméo

= =
FEoHEE

I &EWE#HTLY ORERS

S 14 BRI SO BT B Lico R LICRT
o 4l 1,028 firh, PSRRI X5 REAGES
7% 55 @ (5.4%) Thbo ThEIEAGICAD L SM
13 623 fih 45 @) (7.2%), KM X 111 4k 6 ] (5.4
YY) Thho ik LT PAS,INH f#ED 179 fIT

£ 1 SRR X A BARRKEAE
Bomoy | M X H A
BARE s |

|
|
— ‘,.

@ 1,028 628 | 111 l 179 115
£§§§E§ 55 i 45 6 2 2
Z = ! R —— s _A‘ B .
% ; 54 7.2 | 54i 1.1 1 1.7

mb?#wz%(ll/)fmb Dl Hi A5 % 2
(PZA, CS 7x¥) & L.7% &/l

55 {10 R EBEiE e o\ CTEA T HERo R B
EER R LieVE B D XD a7
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* 2 FHIOMEAELIREADORGHE
SM

e 1 0 ~50 51100 \ 101150

218 (13) | 316 (23) | 94 (9)
g ‘ 6.0 | 7.2 95
6 g | 0~50 l 51~100 ; 101150
| 1(1) 68 (3) | 87 (2)
% e l 4.8 5.4

—7J7, FEH oM ANMR X OEHRINCRERDOFRE
PEE RS &, SM G ERENTEET 52T,
F ARSI ON CTIRE R O RBBUSHE RIS 5
EmRA SRR LT, KM Tk o [fx T
DD,

SM kX0t KM i@ oW T REFEDOFEBIOWT DA
BGH Y 221, W L b RO T RO
KB THD, L1 SM Gl EWHCh %,

B L R R o B & OBIfRE SM O i F
BIlCHET 5, SM #HARERE T oOR TRESAR
MBI F0) 2 BE DR ERB SO EHm AR LT
o

II SM,KM O HEttEHE

SM, KM D Pl i Bt & < wBEE R E & 5 5
bo i, BiEEBEZIC2OWT SM, KM o clearance,
half-life 7z & HIE L, MBOPIER & L,

HEHE DFAEFE clearance 1L Pc b0 i
$ 636 mljmin Wi LIRS,
65, 55, 59 mljmin X% IC{EMER R Lo

B b UeIgFI o E s v — 21+ 5 HE% 100%
& LT, MAEENS0% W T35 ¥ CoRfH % half-life
L UCRT ., £REYiA4F o half-life i3 Pc pid ok
AL TRHTH D, LUF SM 3 R, KM 4 R§fHE], Te

o

| EEERED SM MARIEOHD (SM 1g 1 EiE)
meg/ dl
40

N ;":::: ~~~~~~~ GFR 30cc/min

SM, KM, TC 1z £h EhY

GER 50cc/ min
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8L 7t he SM, KM 0 Z & FDOKHTNE LY
Pt X s o CIEBEEND S EE ¥ T & PHIE
W b, half-life IEEAF7F, GFR 20~30
mljmin, BUN 60~80 mg/dl FLE D BEAEREGT>
W Ui AR A Eloo half-life o p#EcizgRto
L0k e his Pe-G ¢ 8FfiA %L, SM, KM,
Te 75 & CHFWRIER 2R Lico
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EAROHBIAZDIC T v FO%E, TOREIIERRE
I U E I B o7, IR ARG CIRIR TR
W BLHTT R BT

%7, BUN, Ifij5 A Creatinine, PSP HjfititEs 15
Sl RiEEEmECOWTHIE L2 2 A, VM, NM
B LOBREERCR T, & CIRAEEED E L,
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DEFEREThH Do

IV BEREGBlO®E

AR Lo EE ST SM, KM & i
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£ 1 £#ilcsis 1814 TH JiEO

BIERER D & S e 5L
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}f‘ B ~23@2l~2% A2 ~6 %76 % i~
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i3 B A REIEHI ORI
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g | ol 9| 4/ 7] 0ol 7] 2|5/ 0|1
Ffee-mg g | o 3/ 0 30 4/ 1|2 0|2
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<, RO ERC L >TRIAIDEELDBNS,
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(4) BEWWEAORE : FlL, Wik LTl Phenot-
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By Er—7, BIRGRIIEENA LD LEXD
Ndo MPEELEER LT, TROBET TR mRY
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1% PAS-Na CIXRIBIEAILFED bt FREEL
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BT B (AR O Bl R I E ¢ % &
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Lbn & 16 4isiEeT 2707, 60 45T 507 T b
Al-PAS-Ca 4g HJRTIL 60 20 Cheis 587, 2 WLl
#oRe AlI-PAS-Ca 0125 23EV e Mk PAS 13 B 2
LORINNRE L, e Th BHAEDEBRMED & ZERHIC
MmACEEEEL, PR LD RIRREMEE N LT, M
LB OER RN A bILD L EXL b,
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%Y, MEOFERIT 20 ¥/ 15%, 30 ¥t 19%, 40
A 18%, 50 % 21%, 60 FLLEk 249 LR
T o THIMT 5 C LR b D ERFIERE
FEAE L DBIRIZE3 D T L &, MILERERDIEAD
HHPIC S, & LICHEECHE HEBOBITESS
FiE 84% & b T\ (£3)o BIGERDOEERNT
T h, REDRIEREE UL E %, BEEOE
AR AT AEIO 84% L, HLWilL 157 &
12 IR Ch %, HEMIRCA TS, 28R 28%,
2 AN 54% BNFEEH LT 5o BAECHE - 8
i A 01T, 6 1 AL kiRt O ThMRE D HIBAE
PRBAHBET D 2%\ BRBEEXFATRT AT
HEL, H% - BEEOHAECERETHTL L, K4
DT E R, WERBEREDEHIR R F SRR O 1R
BRE (FE4)o FRBEOBVHITIIEBHER 2 5
Wb 5, XL FBEROENIT, §%,

% 3 PAS RGO BIBEER & BEAE & OBIfR

B w0 K| B BOER
HokeE W 5D 145 102 (70)%
(H59) 7mL | 859 363 (42)
b % B 86 55 (64)
B B@mE - -MEE 25 21 (84)
¥ % 38 25 (66)
B o B OB OE 39 18 (46)
Hewm m EE 21 1 (52)
55 7 W% | 10 4 (40)
A l % | 1,004 465 (46)
x4 BHEOCHK - HEE L BRBE -
BIGRER & DA%
mum PELARE | wmmaw s v
— o -
a8 3] N} 170 wé
20 17 (85 )
E BP0 7o) 9 3 ()8 (9%
I I
&b 36 25 (69
® B | 20 1 } 181 5 2443} 76 (50)
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BRBOBRAEED LB HIT, B 345w, BRI
7% Wh b, BREEOLWHITIEEREN 4%,

1.4% TEHDTEERTH DR,

PAS WIRGIDO BRIRELF A PR T A P THR 5 2
L, EEAREINT Ao T, MR, (EERGISEIL,
RO 2 KE LR EMMLTw5, PAS PIIRIIE
L OBFRL BV O BEREIN L, RIFEPIR
EENS e WEOILD LA EhE TR T2 &,
THBDEED > H PAS NRIME L1 3& D BY 6R 20 1
(A9

CHBLRBIETS L, PAS o FipEEIE EERIEIE
AlirEbdThied, BROMECIETZELLED
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PEETIE L BBEECES T AR CREL UL
Vo PAS 04 0D RN X 5 FREDOER T2 &
LAELEEZ DR DA, ZomREOERIZ, 1314
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FPIREEDIER LRSS B2 bR DN, DI
o PAS w27 v ¥—, FRRELEETHEHE
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BEILTZ e\,

(4) BIWEA XK : PAS BBEED BF»LEL
T, 7AHVFIMAPEEOEM e EREYI L, iR
RN R B S B L E 2 b, FRRCHE
BB BB REBCH L TR EREL BB D
T, L0rbEMLEZLND, —J, PAS OfEAE
Bk Ch a2, Mk EECEBROFDL 2
L, HRY = —F, BISSEAHERMIE S B Y
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