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In the case of tubercle bacilli, the virulence of bacilli may be expressed by the degree of

the multiplication of the bacilli in host animals and the quantity and quality of tuberculous

lesions of animals involved by the bacilli.

N. Sato infected guinea pigs intraperitoneally with several strains of tubercle bacilli and

concluded that “root spleen index” (spleen weight(g)/body weight(g) xlOO))"/ (survival days)%,

is adequate to express the severity of lesions developed in the spleen. Aoki infected guinea

pigs subcutaneously and concluded that “root spleen index” (spleen weight(g)/body weight(g)

xloo)% is adequate for evaluating the virulence because of its simplicity, objectivity, close

correlationship with the viable unit of bacilli in organs, and relatively small coefficient of

variation. In mice “root specific lung weight” (lung weight(mg)/body weight(g)xlO)i’ was

recommended for the same reason. But the virulence to mice and that to guinea pigs did not

correlate with each other. This was explained by the facts that, while the tuberculous change

in mice infected intravenously were strongly influenced by the infection dosis, the change in

guinea pigs infected subcutaneously was not so much influenced by the infection dosis, and

individual difference was relatively large especially in guinea pigs.

Kato found the difference of the yield of cord factor and an unidentified toxic glycolipid

from the firmly bound lipids of 4 week culture in Sauton medium of HyRv and HiRa.  Cord
factor in dry weight was 0.1~0. 2% in HgRv and 0.05~0.07% in Hg;Ra, and toxic glycolipid
was 0.1% in HyRv and 0.02% in Hy;Ra. Both substances inhibited in vivo the transfer of

electrons between coenzyme Q and cytochrome C. Phosphorylation coupled to electron transport

was also affected in vivo under the toxic action of these glycolipids of tubercle bacilli. I

n

vivo the grown tubercle bacilli were found to be more virulent and more toxic for mice than

those cultured in vitro. Heat-killed tubercle bacilli grown in vivo inhibited the respiratory

chain enzymes at the same site where cord factor attacks. These data indicate that tubercle

* From Research Institute, Japan Anti-Tuberculosis Association, Kiyose Machi, Kitatama

Gun, Tokyo, Japan.
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bacillii n vivo produce some toxic constituent similar to, if not identical with, the cord factor.

K. Sato directed his special attention to biosynthesis of the cord factor. The transgly-
cosidase activities which catalyze the formation of trehalose 6-phosphate from glucose 6-
phosphate and uridine diphosphate-glucose were compared among 6 strains with different degrees
of virulence. The transglycosidase activity of the virulent strain was fairly higher than that
of the less virulent strain and avirulent mutant. But any remarkable difference was not
observed on the transglycosidase activity between in vitro cultured and in vivo grown bacilli.

Yamamura took floor and said that to be critical for the biosynthesis of cord factor, the
transglycosidase reaction must be the rated-eterming step in this multi-step biosynthetic
pathway. It is unlikely to be the case, but biosynthesis of mycolic acid and its esterification
with trehalose are possibly the rate-determining. He expressed his hope to Kato to clarify the
nature of chemical transmitter which should exist in the process of in vitro inhibitory effects
of cytochrom c reduction and oxidative phosphorylation.

N. Sato made virulence test in guinea pigs on 31 strains isolated in Japan, 60 in Taiwan,
37 in Hongkong and 29 in Singapore. The mean root spleen indices of four districts were as
follows : Strains from Japan 0.221, Taiwan 0.205, Hongkong 0.192 and Singapore 0.181, and
the mean index of all 148 strains was 0.207. No significant difference was observed between
the mean indices of four districts. Two strains of each Hongkong and Singapore cultures,
which were isoniazid sensitive and were of low root spleen indices below 0.08, were statisti-
cally lower than the mean root spleen indices of the above two districts.

Aoki examined the virulence of 44 strains of tubercle bacilli isolated from newly discovered
Japanese patients. All these bacilli were sensitive to isoniazid. The virulence of these strains
showed a marked difference according to his criteria, but the distribution of “root index of
virulence” (Mitchson) of these strains was the same as that of English patients which were
reported by Mitchson. There were no correlations between the age, the sex, the extent of
disease, the type of disease, the clinical course of patients, or the number of bacilli
isolated, and the virulence to mice or to guinea pigs. In vivo bacilli recovered from the lung
of mice infected with the bacilli having different degrees of virulence showed the same differ-
ence of virulence with the bacilli on the artificial media respectively. This was not coincident
with the result of the study of Kato. Minimal dosis infection with bacilli of different degrees
of virulence revealed that the grade of experimental tuberculosis in animal relate more on the
degree of virulence than the dosis of infection. Low virulent bacilli multiplied more slowly
than the high virulent strains in the spleen of guinea pigs. This tendency was more striking
in the guinea pigs vaccinated with BCG. Aoki concluded that the virulence of tubercle bacilli
was considered as one of the important factors which might influence the development of
tuberculosis.

As to the difference of the virulence of the strains of tubercle bacilli, Murohashi supposed
that it might be the difference of the grade of mixing of the virulent and a virulent bacilli,
and there was no correlation between the virulence and the type of bacilli classified by phage
sensitivity.

Tamura followed up a great number of patients of the national sanatoria discharging
tubercle bacilli continuously. The rate of radiological aggravation showed no significant dif-
ferences according to the degree of isoniazid resistance. Isoniazid resistant bacilli as well as
sensitive bacilli cause aggravation in almost the same way. From the low prevalence of
isoniazid high resistant cases among primary drug resistant cases, a rather weak infectiousness
of isoniazid high resistant bacilli was suggested.

As the reason for the not less frequent aggravation in the patients discharging isoniazid

high resistant bacilli, the Chairman remembered the pulmonary disease caused by atypical
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mycobacteria, which are less virulent than isoniazid high resistant bacilli.

Shimao added the similar result of the cooperative study of the Research Committee of

Treatment of Tuberculosis on the primary drug resistance.

In conclusion the chairman asked Someya whether tubercle bacilli will decrease its virulence

as some other bacteria markedly decreased their virulence. Someya’s answer was that in contrast

to the acute infectious diseases in the case of tuberculosis, high virulent tubercle bacilli will

remain by the selection which may take place through the immunity of tuberculosis induced

by BCG vaccination, because the low virulent tubercle bacilli were inhibited more markedly

than the high virulent bacilli in immunized organisms.
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1. Virulence of Tubercle Bacilli Isolated from Untreated Patients
with Pulmonary Tuberculosis in Four Different Districts
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WA ER L LTBILERTALDOTHA2N D, £0

BERDTDOTRTHRA GHDORTEOFENICESE LT
WHEEZ OIS, TOHRTY & ITHN & Fhac Bl
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Fig. 1. Chemical Structure of Cord Factor
(Noll, Bloch, Asselineau & Loderer 1956)
(I)H
CH,0—CO~CH-CH~CioH o (OH)
C.He H OH
H
OH
O
H (I)H
OC‘CIH‘CH“Cso Hna (OH)
cz«.Hn
Table 1. Extraction Diagram of Toxic Lipids
[ Tubercle bacillus ]
Methanol-ether (2:1)
Extract
Chloroform

boilingacetone

0.IN HC1

Rsidue

Extract

1 Extract Residue
Methanol-
(WaxC) (WaxD) | ether 2:1)
—
Extract Residue
Chloroform
Magnesium-silicate-
celite n
Residue
Silica
Magnesium-silicate-
celite Mg-silicate-celite
Silica
Mg-silicate-celite

Cord factor :
(trehalose-6, 6’ - dimycolate)

]

Toxic lipid

THEERS & LTIHERW L DR HEES A RE S h
e, T HOEGORTEYFREL L &
H & DR BEM, BRI —FHHBIREY D LD

% B 4428 BH8F
Fig. 2. Delayed Lethal Toxicity of
Toxic Lipids for Mice
100

Cord factor
50
- LD50=50ug

100 g —————————

Per cent survivors:

Toxic fraction
from firmly bound

50 lipids
r LD50=290pug
011|1[|111|n¢44‘!144
Days
500ug 62.5ug
====250~ -—=—31.3~ intraperitoneal

—-—125~
Rk BWAEESE L OBRIC O TEE L N 700

ABAURERGSIURSTREKICKITZ5HE
fE RO &

REEGOBE D E L LT 1956 FI0{biEEs
trehalose-6, 6’-dimycolate ¥ [ X 7= cord factor
2hh (B1), zobDrREEGKCSThD M— 0
BEYELINTWBY, Ui Lich b ABEHE
HyRv sk £ 8 HREL T, R1CRTHEC LD

Fig. 3. Infrared Spectra of Toxic Lipids

By, BNEVIREOKEN LELT 100
RIEDBEED AL L 5 = L X TH Y 5, 8ot . /|

BLE O EARS DILE O R MY 601 "—\r o fl
CREEZRIENZEHL L LEMCERINT g 400 \'Ww I
i, TOBHEOBEIGLA L RBR 3 me Cord fart
ThHOTHEDOPRICED L = AR By B g . A
FIEERSDO > b BECH L T—%k f 100
#H(FMA (primary toxicity) % $ SHER § gl -~
ErRELT, 5 e ] .

D BEREOSEMBLAS, sERE | \ I
BRI BT A INEDE M~/ Toxic fraction

2) BEWEOIERBF o\ firmly. bound lipkds

3) BEXGAMBEEREOE L HEK 0 4 5 6 R s VR 1) 1311 i 1ad

D 3PIDCTRBREREY R, BEEOK

Wavelength in micron
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Table 2. Chemical and Physico-chemical
Properties of Toxic Lipids

Elementary analysis [Melt- | Acidity
. ] ingmm3C,H
Preparation c H N point |OK (0. ng
(%) (C) 25/mg

Cord factor 77.91 12. 641 <0.1 43 0.3
Calculated for |

trehalose- |
dimycolate 77.70{ 12.83 0
(ClBGHSSGOH)
Toxic lipid from 187~
firmly bound | 74.37 12.03 <0.1 188 01
lipids
Table 3. Yields of Cord Foctor from Virulent
and Avirulent M. tuberculosis
R § Dry 9% purified |% cord factor| % cord
Straind weight | wax of dry | of purified factor of
gm wt. wax dry wt.
58.5 7.5 3.0 0.23
HgRv | 134.0 6.0 1.9 0.11
105.2 5.2 2.5 0.13
177.2 4.0 1. .07
Hg;Ra 7 0
64.2 4.8 1.0 0.05

§ 4-week culture in Sauton medium

Table 4. Yields of Toxic Glycolipid from Virulent

and Avirulent M. tuberculosis
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Table 5. Effect of Toxic Lipids on Phosphorylation
Coupled to Oxidation of Succinate

25mg liver homogenate, reaction time : 15min, 30°C

Days X O,uptakel P uptake‘ P:O
after inj.| patoms | rmoles

Bayol F control (12) — [5.3+£0.28.6+0.5 1.6

*Cord factor (5) 1 [4.6+0.37.5+0.3/ 1.6
Cord factor (8) 2 4.540.36.3+0.9 1.4
Cord factor (8) 3 4.14£0.84.440.4/ 1.1
**Toxic lipid in

FBL (6) 3 |4.5+0.25.6+0.4 1.2

*0.1mg, **0.3mg, ip. Substrate : succinate

Table 6. Effect of Toxic Lipids on Phosphorylation
Coupled to Oxidation of B-hydroxybutyrate

Days |OjuptakeP Uptake| p. o
after inj.| 4 atoms | # moles

Bayol F control (10) — [1.940.34.7+0.7| 2.5
*Cord factor (5) 1 [1.440.33.340.3) 2.4
Cord factor (5) 2 [1.340.32.340.4] 1.8
Cord factor (5) 3 1.54£0.32.34+0.2) 1.5
**Toxic lipid in

FBL (6) 3 [1.7+£0.23.4+0.3 2.0

*0.1mg, **0.3mg ip. Substrate: f-OH butyrate

Table 7. Effect of Cord Factor and Infection
on Phosphorylation Coupled to
Ascorbate Oxidation

s Dry % MeOH-Ppte| % toxic lipid % toxic
stesin] waighe | o CHOl el ekl 610 2%, forspaid otk
3 wt. extr. : or infection| # atoms | # moles !
58.5 3.4 2.6 0.09 Control (5) — [3.840.6/2.140.2/ 0.55
HgRv 60.0 4.2 2.9 0.12 *Cord factor (5) 2 1[3.440.81.940.5 0.56
161.0 4.8 1.8 0.09 Hg,Rv, living (5) 28 3.6+0.6/2.0+0.3 0.56
177.2 2.0 1.1 0.02 » 0.1mg ip. Substrate : ascorbate
Hg;Ra 64.2 Lo 0.9 0.02 I::er;ber in parenthesis indicates the number of mice

§4-week culture in Sauton medium

THEDORFOME LTS &, =V AN L CBEY
DEFEEFEMY BT HWEIL, cord factor D3 iC Bk
DREBIRE, LL DM NI, K2R T & 5 CFiED
LDy i3 50 ug, #EDEIUL 290 ug T Hot?, W
LI TERGHEL FIBIRAR2 b5 4 (2, ®3)
CIRWTHBALEIRETHY, % W 7/t & : cord
factor DFREH 43°C THHEDRN L THARERDE
HREREDO A 187~188°C x5 BRIATHD - &
Thho ZDHDIELY T LDTH 10 kA HFEEX
h, “toxic glycolipid B” » £31F Hhi-f8E & A—D
bDrEL b s, cord factor ¥ D RFELTiL
ZORERGOGHEEDTHER LIV, WThicg Xz
o2 o0BEFEONEY FHEK HyRv L 208
BERK HyRa oWt T5L, R3wxmT LS
i© HyRv rcisid % cord factor R B X EEED
0.1~0.2% ThHHDOEHLT HyRa TiX 0.1% LT

Thoto ¥FACTT LS CREASRETOBUENE
DUEE HyRv T# 0.1%, HyRa T 0.02% Th
T, HHEEROBEDBEIFBHRCERT IV L
LU BWTROBEYE b BERCETRRNCE
Fhob 0TI, FEEK: EFHK L OZIEN
ThOoTHENKERI VW LEL DRD, THbbIDX
S hEMWEOSBEDOEL D, BIARMBHOEN
EEEE L EBEROBNOEARL LILHEEYRETS
ERLLTIWEETHLA S LERIND,

EHEROERBRF LBORFEM S ORMRK

cord factor DFEHDOEFICEL TR OHWED
<V AFEREREEC T IEAEHRE R L T2
tco FAESX—FDa~n2@BexAFTPF VY VA
(NT) BuTEEEEN, cord factor N LT in
vivo AR FIT 52 &Y, kI a7 BRMEEEREEE
@ cord factor it AEMETOFAN 2 = vH 4 &
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Fig. 4. Site of Lesion in Electron Transport

Chain in Tuberculous Tissue

Injection of dead bacilli

{Infection with M. tuberculosis
Intoxication with cord factor

Succinate—~Succinate—>Co Q4#>Cyt. c,—>Cyt. ¢
dehydrogenase Cyt.b

AntimycinA Neotetrazolium

Fig. 5.
Electron and Energy Transfer Pathway
in Tuberculosis

Tuberculosis

Succinate>Fp>Co Q>Cyt. b~->Cyt.c,c Cyt.a a;>0y

|
]
]
NADHj+$b+CoQ !
]

e ’\v, N

ATP ATP ATP

QLF 7 r—ACOMDETFEEBEDEETLS -
29, RBONRBIRESEEISE R O BHEREC Lo
TRERINDT LD h b, ZR SOBEWE A/
ROFEEZF b7 e — ACOBRTORMTHHT2 L
hboh, R4RT X5 REBSr#EE Lo

X HLRMAETFEERCHE L 757 v v-3-)
v (ATP) O &G, TibbRBItl Y vBILRG
CXNTIEGEEYEOFEY BRI L,

FAESR— b BRL LEBEHYRE L TRILE
TR LY VBRLER A RIEST S L, #5, F6RT
X3 wansBe B-e Frx oBERC S 2B LIER
4% cord factor s XOKEAIREFOESENE © B4t
IDOTETL, AR Zh ORI tEET % v v Rk
RIGDFEESET Lie 204 ATP SEERERD
ERIED ORI, LIANRETRFET I SRT A2
NEVBEEBR L LICBADOBLE vV vEEER TR L
T, cord factor RLABERMEDEENTD LR D
T, BEFEERCEIT 54 vEBLRIGDBEERL
FreazvHFL AQLF L7 r—ACOBITHB LHEE
Shic (K5)%,

DL IR Z S =R F— RO
HEEEC X SEEL, BRRRCKT A ETEDOS
HEEBREOER L LT, BOREMYORBCEE &
ERETHLDLEL b,

BEFAMBERBEOENLEHY

T E TR SRR O BN R I AT TR
BLIBG» OISR DTHOT, BEOHBA
THIFE L T-#5KEE (in vivo grown tubercle bacilli) 3

-Tﬁﬂ&hl

Tentative Formula of Metabolic Lesion in

® % Hae2E B85

Table 8. Separation of Orgz;nisms Grown
in vivo (W. Segal & H. Bloch, 1956)

Lungs, spleen. liver and kidneys from
mice infected with virulent cultures
of - tubercle bacilli

Homogenize in 0.25M sucrose

J '

450X g, 15min.

Precipitate

250X g, 5min .

Precpitate

450X g, 10min.
-1

Precipitate

Wash with saline

y

Virulence

—
Supernatant

Purity test Toxicity

RO BUWE Y in vivo TEETDELEMCOTULH
LTI TBEABRTHIE L EKEY KBICED
TEXDEBERG T THER~NOFHD L LT, ¥F
K BILRTHE RO TRERERY~ v ADHEH» b
EREGYSREL, BEBNSORENMZLALETRVT L
HHEHNDICDD, TOEN L MBFEHEEDOHE S X<
v AR RRC R T B E AR A L,

4% Ravenel #Ricks 1T 5 R » K 6, X9 RL
o TibBEXDOENIALEEHPTREE LIcA—DH

Fig. 6. Virulence of in vivo Grown Tubercle

Bacilli, Strain Ravenel

100—1-—-""~ [
° in vitro Ravenel 1
5 T (2.6X10°iv) i
> H )
= t=-A
a0 L
3 —
o S0 in vivo Ravenel 1:
g (2.2X10°%iv) '
S 4 :
E L
| |
1 2 3
Weeks
3
in vitro ,”/
T50:23 ﬂ,—"g
201 L
v o7
2
Q
101 in vivo
T50:5
0 | I R RIS RN A R |
1 510 50 90 99

Per cent death
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Table 9. Effect of in vivo Grown Tubercle Bacilli on Respiratory Chain Enzymes
- Dosis of ravenel, intravenous T
___ mg dry weight |
Enzymes Grown in vivo ‘, (;:ltv‘_:{reg ‘Saline control
05 | Lo] 1.0
Succinate oxdase system (u atoms oxygen/mg N/min) 0.7+0. 1**i'8 ‘ 1.0+0.3%% 1.6+0.2
%
Succinate dehydrogenase (u moles oxygen/mg N/min) 0.9+0.2 "’E 0.9+0.1 1.0+0.3
. 8
Sur;ci;n)ate cytochrome c reductase(u moles cyt. ¢ reduced/mg N/ 0.6+0. 1¥%E S| 0.8+40.2%% 1.5+0.3
o
Cytochrome oxidase (u« atoms oxygen/mg N/min) 5.6+0.4 2... 5.0+0.2 5.5+0.4
Mean tstandard deviation of 6 mice per group. ** a:0.01
BRICHRTELCHL, Bl L PRERRCHTS DEUENEYELETHLEL bR,

BHESHRD ThdTHZ LA St o, L
b ZDBFEDOFRER R R T B EHET DAL EE
BHEYEC IO TRI AEHETHLLALLF 2w
—ACEREDPERMETHEDT, BEBHNRYMEEKED %
7o cord factor EEAIREFOBMREINE L Bllo®
HHWEYEETH L TFHEEINS,

# @

1. #F BB &1t cord factor (trehalose-6,6'-
dimycolate) ¥ JUAIRAFOEUMIEE (L¥HE
KRTE) HEEhd, BEABSKE HyRv #e &%
ZREK HyRa BRicisit 5 2 h SBEMBEIRE O & D
EITRE L OTHOTHILIBERED b h s 52
o

2. FHHEEIEEZ in vivo T~ v AFMBROEREER
FiES L BFERERCHKELLY vEMERICZEAET %,
FERHETOTME 2= v L 2QEF + 7 v — 4 CODM
Hb,

3. EESAMEEHKER~Y A L THRVCEES
TR HFPRERRCN T 52 HEfF B % 3 b, cord
factor 5 XURAREFOBEUME L FAD 5 2 TR—

P EDOR#EY &, HBEEOBEEENEEC X > THE
RCERI NI ESSHEYE L, ABMAROTR L =%
NF—-BEARCEBERLARBREYERET 2 2 L kLD
T, BEDETHHEELY BR LRPOETCHEFILE

HHEBLELBLEL DR,
5l B X #&
1) Noll, H., Bloch, H., Asselineau, J., and

Lederer, E.: Biochim. Biophys. Acta, 20 : 299,
1956,

2) Kato, M., and Tanaka, A.: Amer. Rev. Resp.
Dis., in press.

3) Azuma, I, Kimura, H.,, and Yamamura, Y.:
Amer. Rev. Resp. Dis., 90:779, 1964.

4) Kato, M.: Amer. Rev. Resp. Dis., 93: 411,
1966,

5) Kato, M.: Amer. Rev. Resp. Dis., 94 : 388,
1966,

6) Kato, M.: Amer. Rev. Resp. Dis., in press.

7) Segal, W., and Bloch, H.: J. Bact., 72:132,
1956,

8) Kato, M.: Amer. Rev. Resp. Dis., 94: 395,
1966,

4. AW EBBEBOEHhLBREIH

HlekEhmEnEmEsr £ 0 2B 1 B

4. The Relation between the Virulence and Enzyme

Activity of Human Tubercle Bacilli

Kazuo SATO

;g‘a) B L\ 5 RIBILASE host parasite relationship

EHEWT, REONDRELDOTHY, COM, invitro
THEEINCEHOBREEOE. L, BOBENY, 5h
PN BME S By, FHOB LB TH B,

INRETHEEOSED S 2T, FECHRLEED
BERITD, ¥ ARECHES>TRDE, B
BHOEXTRTCh2b 67, EHELOBFEECIIHE
EiEXTRT IO TiobbHENDOVHALS
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>3 &3 Dubos @ neutral red test 3, laboratory,
wild strain ¥ 3, £ IS4, phenyl indophenol fats,
aryl sulfatase fa,
Bk, formamidase &tk £< EMHZ LRV, HT
AT Middlebrook o35 Zx <, EAEY b, VR
L, BHoEV HyRv o INH fitigE»s catalase
EEREY R TREEED, HEOTEO KT L 5
L, fLofEEAcmELRTETY, EROERERE
BT AnEY, REHEL o, ZRREIh T
/4

—HEGRSOED» b & 5 &, #WHEE HyRv ik
cord formation A% Hiv B A%, fESREF D mutant kX
T35 HygRa il Zhaisk biviends, EEIR A e,
{EZHy 1w = @ cord factor | «, a’-trehalose-6, 6-di-
mycolate THBHZ LAMHBLTEY, BH L IBE¥T
BAfRICH B L I T\ B, & ZHM cord factor #/k<
2, R VwE RT3 HyRa ¢4 mycol BEo
EREIBBEOCNIIFEELL, ZTOKNAARZ
LRFELANZ~vERTILAHOR T2, LIc
MOTESEL Sh T\ 5 HyRa i, cord factor
Frk E mycol BRDFEF & /¢ % trehalose DAFAASEE
b, 3 B3 trehalose & (3 5\ % glucose ¢ ) mycol
MO =27 AREED RIS EL bhb, £ Goldman
SO X 5 L, trehalose-6-phosphate(T-6-P) #%
KRt % transglycosidase #FE#:AY HgRv @ H#k L,
HyRa TIMETL TV 2020 R b5,

% - C4[ENE, o transglycosidase wEH L, B
it L, BHOENHBLTS %4 O laboratory
¥ X ot wild strain 3% 1, Fh 50D transglycosi-
dase #HEIC @ L, X Bic host parasite relation-
ship x5 BRT, BWERTHEELL “whd s in
vivo B” EEC, Bfi~vADOMXbh £D, Zhic
D\WT in vitro TEEE INT-BE & Ak transglycosi-
dase FHEHEXRE L 1o

nicotinamidase [E{¥, urease

HHELUHE

#EREKkE L T, HgRv, HyRv-INH-R % X ¢
Hy;Ra o laboratory strain x, Ff HA%, FEF138 4,
39 EDOEEERAET, REREE) OHBEL I wild
strain No. 50, No. 105 (X % iZ3h7) 3 X ¢ No. 185
(HEH533%) D 6 Bkx AL, Sauton SRR
1~2 BEEE LD O MBEE L, —77 b5
invivo X LT, BEE 1mg © HyRv %, dd %
<~ RAORMIRE VEEL, 4~5 BHIT R~ v A
REHEL, MAESk— LD, BOTEEREFEYL VK
Tk, AEATHBLICEZEL G L. &
NODECEROHWXREL, BROCTERL, &8
DIRBKIEEH, 30,000x g, 30 FRELEOLL, £DLF

B Ba2E B8F

X b EmEEERIE Y BB L, glucose 6-phosphate (G-6
-P), uridine 5-diphosphate-glucose (UDPG) » &
r L, 37°C1ER], RS+ L, trehalose 6-phosphate
(T-6-P) &R w#&k (RIE1)o EBE NED G-6-P
DH%K, T-6-P OEROMEIERELIILIAVDT,
FIEHEE(2)RLV(3)DRIERRAAR, FHKEX
% 340 mu ORINAH 5, NADH o BA»REL, i
Bz transglycosidase FEMZHIE Lo

KIt 1. G-6-P+UDPG —=T-6-P+UDP

KIt 2. UDP+phosphoenol pyruvate =
UTP+pyruvate

Kt 3. Pyruvate+NADH-+H —=—lactate+ NAD*

R EREOBRKIRE X, biuretkic X 2EAHED
mg TFb L, FEE D transglycosidase & #:13,
my moles UDP/mg prot/h TFi L, HECHEES
Lo

HRELUVER

RIt 1 ¥t 5 transglycosidase yE{#:%, Anthrone
tic ks T-6-P oEEERE:L, NADH o Hd X h &
7-fgy UDP A s, b5, X10Zei
E—H LIcENR O, KBRChgED T-6-P o
EREXNETDOREREZP LA WDOT, KRR
#7c UDP D4 g T transglycosidase {E#E:% KB L,
G-6-P, UDPG # & FNMTELRTIX, R2DOILiE
LAy UDP xERIhizwas, G-6-P, UDPG # &
AR T, RIGHR 30~90 40Tk, HHEHBK
UDP A OBIA R bt T, LIBRIGERE £ LT
3 60 FEIEA LI, MEEOBRKEE L UDP 4K
DRI A5 L, BRE DO EASE 0.5~1.5mg Off
iz, EFEAERCHLZ End, 1.0mg FiED
BRBRRBRCH SN, HyRv * AV H A K &
transglycosidase {EtkaH 5 L, EHET7HA S 15D
T, 130~120 iiF—ELIcfE% ;RL7=DT, fii

Table 1. Determination of
Transglycosidase Activity

(ATrxx'fl*l;‘raggig (Decreasltje]awlf, NADH)
Exp. 1 159 #moles 166 #moles
Exp. 2 142 139
Exp. 3 57 69
7 day old Hg;Rv
Table 2. Production of UDP

Incubation time (min)
\ 30 60 90
Reaction medium

# moles

UDPG (—) G-6-P (—) 17 28 35

UDPG (+) G-6-P (+) 65 120 171
7 day old Hg;Rv




1967 &8 A

Table 3. Transglycosidase Activity of Human
Tubercle Bacilli Cultured in vitro
(mu moles UDP/mg prot/h)

Age (Days) 7 1
£ | HyRv 133 | 130
2s | |
g% | HyRv-INH-R | 98 102
24
3 1 Hy;Ra 8 | 9
€ | No.50 (High virulence) 150 166
i) [
@ | No. 105 (High virulence) | 112 78
2
& | No. 185 (Low virulence) 98 93

DEBFETIIEEZETER IV 14 HOARYRIEL, HEL
Too FIIXFHBATERKE D transglycosidase & %
HBLIbDTH D, ¥THEELBEBE: 2 B8R EY T
#3421, wild strain No. 105 % B\ ~CT&E#k L b3
F—EEE R Lo RICHENCEDD 5 F IR T HEL
T3, 1:@REIz#%% o wild strain No. 50 »% 150
my moles UDP/mg prot/h ¥ & % ;~L, 2OWT
laboratory o587 HE HgRv #0133 & EfE%RL, B
#Ho wild strain No. 105 % 112 & SfEEXRL, 53
# o wild strain No. 185, g kL7 X5 HyRv-
INH-R X 0 #EH{L L % laboratory strain
HyRa 131 Fh 98, 98, 83 LIEfEX R Lo D
R FNE EERERETRRVA, BT 2EH
L, HBHFT Lo Bbhbh b,
FrARRE L, host X DEOERY, EEIT AR

309

Table 4. Transglycosidase Activity of HgRv
Cultured in vitro and Grown in vivo

in vitro cultured HgRv } m&« moles UDP/mg prot/h

Normal mouse lung

in vivo grown HgRv r
180
Infected mouse lung ‘

e ble WD T, ThOBBEO—B LT, in
vivo THFELIcH%Y, Bt~V A D firEI X — b+ A
b, WOSETHED, XFEMET T, BEHERRGD
BAODINE L LD, hb SEMREEFRK
#FABL L, % transglycosidase fEME%, EHC LT
ffE~y ADMCRE LT, FAE L in vitro FEEOD
WL B L 2 A, RETETHABROEME Mt
WA, in vitro BE, in vivo EORICERYRDIHD
oo (E4)

DEBEOHN L BEEEEYRRI LA L LBbhS
A3, cord factor 4 > —E % 5 transglycosidase =
XoT, filfft X 5 trehalose-6-phosphate 4 & &
Bk sy, BT aHN L, HWEBAERT LR
Bohic, LMLThIS ¥ T RENT EOBRESE
THhH, Goldman HDE DTSk, transglyco-
sidase ¢ inhibitor DRJEL 55 L, FH-EEEHERT
H R Xt trehalose 6-phosphate 73, Yo X 5icF|
RAEhTuahre0okME@dbsD, —THCENLEE
V2T By, REORBROMEL B %o

5 INHMERBBREOAKILCHTIESD

EEREMRARE H ¥

5. A Clinical Study on the Virulence of INH Resistant
Tubercle Bacilli in the Human Body

Akira MURATA

1. INH f#E—BcEr €y MIRBEDIRS
LTwatvwbh, ¥GAERREREC D BEHCEN
HBEbhb k5o, Mk AMtEEOE
FETILTESITHA D 2 ZORMBERRHTICSH
FeDT, KRD 4 ODHRME AT,

(1) INH fit#B8E Schub 222 Liz W, (2) B
RT3 & 5 2 (3) Schub BEDBED MR E RS 13 &
5 hs% (4) Schub OB L BARIE: LTOEERTR

It (Patnode DT X %) & DBIfRIL HUMT Peroxydase,

Catalase It & DBERIT L 5 s,

I. (1) INH fH4gEAs Schub 2z Lic Ly
S ERET S, UBRABHREARFOLBES,
1FEHUEABR L2 6 » AU EHFE VT2 0%
REELEE 3194 T, FEcAM GKE), dbdgs
(db¥EE s T HHFT) & 100 Z% bk, = 519 BiooWT
B L, ABENXHS L Schub R :DHEYHRB L,
1o Schub Rix £h%h 0.27, 0.27, 0.06 Th
Dice RICHER 25 LB E S 1 F L LD ABEE % 100
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Table 1. Incidence of “Schub” Related

to INH-Resistance

Resistance <0.1

0. Imcg|
mcg| =

10meg | No'or

=|Schub

Imeg=<|5mcg=

Tokyo(Tokyo
National 63 | 190 95 25 65 | 439
Chest (23) |(20) |(18) |(14) |(20)
Hospital)

Kyushu
(Ginsuien 20 34 35 12 12| 119

National (9.7){(13.6)[(12. 8)|(21. 4)|(20.3)
Sanatorium)
Hokkaido

(Hokkaido 5 3 6 0 5 19
2nd National| (4.3)| (3.9)| (5.2) (12.8)
Sanatorium)

( ) Indicates % of number of “Schubs” to all the results
of 3553 sensitivity-tests to background patients.

Table 2. Number of Primary Infection-Cases of
Hospital Employees in National Sanatorium
(From May 1946 to September 1965)

No. of cases
Bacillus for whom
No. of sensitivity-
cases Un- testsdwgre
N - known i:::aipiee;]:e
Doctor 18 10 7 1 5
Lab.
technician 17 10 7 - 6
Nurse 116 76 37 3 31
Nurse aid 7 6 1 — 0
‘Total 158 102 52 4 42

BIZDOWTARBE, TR £h 0.28 0.24, 0.19 rig
b, B 20 FETLEREDOLEL Thbh Tt
82D 100 FITIE 0.3 ThOteo KCBABD 519 £ic
DT, &0 Schub EREF > HEEICTEL, 519
B T e e £THERERE (E 3,553 @) X3
HHBEYZBLFE1IDOZLL T, INH LR & 23
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B L C W IR DWW T £8FE O i MR R &
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Table 3. Incidence of Primary TB among
Nurses Related to INH-Resistance
INH

Sen- |0.1mcg
=

10mcg
sitive| Imeg=|5Smeg= =

No. of primary TB- [12/65410/341| 9/362| 4/119 1/177

cases/Background | (1.8)| (2.9)| (2.5)| (3.4)| (0.6)
SM

Sensitivel 1mcgs | 10megs | 100mE

No. of primary TB-| 5/490 | 5/219 | 14/506 | 11/472

cases/Background| (1.0) | (2.3) | (2.8) | (2.3)
PAS

Sensitivel 1mcgs | 10megs | 100mes

No. of primary TB-| 15/674 | 12/454 | 9/391 | 1/131

cases/Background| (2.2) | (2.6) | (2.3) | (0.8)

( ) Indicates % of primary TB to background (=sen-
sitivity-test results in the ward where the nurse worked
when she was found TB)

Table 4. Results of Sensitivity Test to Bacilli
Found While on “Schub” (In all national
sanatoriums) [May~September 1966]

INH (73 cases)

Resist. |<0.1mcg|0.1mcg=| 1mcg= | 5mecg= | 10meg=
Schub 1 39 27 5 1
cases (1.4) | (53.4) | (37.0) (6.8) (1.4)

SM (73 cases)

Resist. =<5mcg snl‘(‘):gn%g 10 meg=< | 100 mcg=|Unknown
Schub 12 27 24 9 1
cases (16.4) | (37.0) | (32.9) | (12.3) (1.4)
PAS (73 cases)
Resist. <Imcg | 1meg= | 10mcg=< |[Unknown
Schub cases (41:.3(1)) (54?3) . % . }1)

) %

D L X DOEY YUBEAED TEIMINERC X ) EREY
KL (73 ) LDOFMIFK 4D Z L T, Btk
75 BIHE> T Schub #¥ut A 7e { 7> T\ B A%, Back-
ground LR, LR L 2 iz Schub i
O OhEDLRETE DT,

(4) #EBG INH MH#Ee L BT 5
HDTHAHShe TOMED—BYL LT, Patnode &
aFBTRIGY, Edo Schub EEOHEICDWT £ L
7 (51 Bl)o TDOWMBMIKRS DT LT, BankEz 2
b DTHhbbENNBIELTWHLHEL b DI
INH fitth 1meg ATFD b DwcHZb &<, Smeg PED
LORIBEBNINRFE LTS LHEIND S DX,
oo LDy LRIBFIZST 7c2 % per oxydase, Catalase [T
BT, BHRELATS INH MEERE X dcksst
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Table 5. Relationship between of Oxidation-Reduction Dye
Test and INH Resistance [51 cases]

—__ Resistance] 7” T Unknown because of
Dye tes\t\ <0.1mcg 0.1mcg= 1mceg=< Smeg=< 10 meg= tooosfntx)z;léiﬁ{lnsount

+ — 3 (11.5) 1 (9.1) 0 1 —

+ — 3 (11.5) 2 (18.2) 0 —

— — 20 (77.0) 8 (72.7) 4(100) —

Total 26(100) 11(100) 4(100) 10 (24.4)

+ Discoloration noticed. — No discoloration,

RS ER LT,

m. #iw (1) INH BREASEIREIMEV X
5 e EIS %5 oh%, Background factor DRI+
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Bo
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LODHDZ ENEE LI I OTRRbRcH, EKE
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T L AKESE% phage 2 X 2T Hy, HFIWWBR IV H,
DERCKENRCKRIL > 2BETH DN,
UEBKICXT Z:8mM) ILEE— (BRAAED
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HHLWIZEREETHED I, D ATy IH
rate limiting > A2 TWAZ LRI LTUT LV, 3
2 — LEBOESH L FD trehalose ¥ D= A FLFEAE

) %
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Z90
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II. CONTROL MEASURES OF TUBERCULOUS PATIENTS, HIGH
PREVALENCE OF WHICH HAS COME TO BE LIMITED IN
CERTAIN GROUPS IN ACCORDANCE WITH THE CHANGES
IN TUBERCULOSIS PREVALENCE IN JAPAN*

Chairman : Kiichiro ISOE (Aichi Branch, Japan Anti-Tuberculosis Association)
Reporters : Tadao SHIMAO (Research Institute, Japan Anti-Tuberculosis Association)
Atsushi KIMURA (Tuberculosis Research Group, Tokyo-to)
Hiromi NAKAMURA et al. (Research Group for Prevention of Tuberculosis
in Kyushu)
Saburo YAMAMOTO et al. (Sabae National Hospital)
Masayoshi OKAZAKI (Osaka Branch, Japan Anti-Tuberculosis Association)
Norihiro UMEMURA (Sanitary Department, Aichi Prefectural Government)
Haruo HIOKI (Hoseien Sanatorium, Japan Anti-Tuberculosis Association)

The object of the symposium was stated by the chairman to be as follows : During the past
decade, tuberculosis in Japan has shown a marked decline, which was similar to that observed
in various European countries and U.S. A. The rate of decrease, however, was different in
various groups, and a trend is being seen that the prevalence of tuberculous patients is high
in certain groups, while it is low in other groups. High prevalence of tuberculosis in certain
groups is considered to be explained by difficulties in conducting tuberculosis control measures
in these groups. In this symposium, attempts will be made to demonstrate the processes
leading to such a difference in tuberculosis prevalence as mentioned above, to make analysis
on factors contributed to this fact including difficulties in conducting control measures of tu-
berculous patients with the object of studying methods that will lead patients to receive proper
treatment.

Dr. Shimao pointed out certain groups in which tuberculosis is still highly prevalent, namely
higher age groups especially that of male, unemployed, marchants and artisans, free workers,
employees working in smaller enterprises, tuberculosis contacts, and certain districts in the
country. Analysis was made on factors causing such fact, and it was revealed that the fol-
lowing three factors played the most important role, i.e., slow tuberculization of the popula-
tion, poor social background factors and slow spread of modern tuberculosis control measures.
Thus, it was concluded that the prevalence of tuberculosis is still high in groups, in which

modern tuberculosis control measures have been applied insufficiently.

* From Aichi Branch, Japan Anti-Tuberculosis Association, 1-4, Furusawa-cho, Nakaku,
Nagoya-shi, Aichi-ken, Japan.
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Dr.Kimura investigated the control of tuberculous patients in large cities by following up
762 tuberculous patients for 2 years discovered and registered during the period from December
1963 to November 1964 at several health centers in Tokyo. It was found that in large cities
where facilities for medical care are well developed, cases were found more frequently by
voluntary visit to clinics or hospitals than by mass case-finding program. It was also found
that follow-up of patients was difficult because of frequent changes in patients’ residence, and
therapeutic status of patients differed markedly between densely populated low income groups
and other more favored groups. Based on these findings, it was pointed out that the control
measures for tuberculosis should be established and executed according to its local conditions.

Dr.Nakamura reported on the cause of high tuberculosis mortality rate in Kyushu area and
on measures how to reduce it. The following factors were found to be related to the high
mortality rate, namely high prevalence of tuberculosis in the past years, low living standard,
poor knowledge on tuberculosis, movement of population to large cities for working away
from home, acceptance of many past-war repatriates, and industrial development. From
medical point of view, among died cases, the duration of treatment was short, and few received
surgical treatment. As measures to improve the epidemiological situation of tuberculosis in
Kyushu area, the following measures were pointed out, namely, improvement of social
environment in this area, raising the rate of response to the mass case-finding program and
intensifying the control measures for bacilli positive cases.

Dr. Yamamoto reported on the problems related to the control of tuberculous patients among
employees working in smaller enterprises. Tuberculosis control among these groups was very
difficult, and the rate of response to the mass case-finding program was low, and among dis-
covered cases, default of treatment was often observed. He stressed the need for intensifying
the tuberculosis control on these groups by health centers, and at the same time, hospital must
co-operate in this program by establishing the health control department.

Dr. Okazaki reported on control measures for tuberculous patients among unemployed, mar-
chants and artisans. Control of tuberculous patients among these groups was under developed,
and analysis was made on factors causing this fact by in estigating tuberculous patients regis-
tered at health centers, active infectious cases staying at home as well as cases hospitalized
in sanatoria or hospitals. It was revealed that the economic conditions of these cases were,
in general, poor, and the rate of response to the mass case-finding program was low. Due to
these facts, the extent of disease was already severe in many cases when they were detected,
many patients requiring hospitalization were treated at home, and the default of treatment
was high. In order to improve such situation, it was proposed to integrate the coverage of
health insurance scheme, by which equal opportunity for all people to receive medical check
and systemic treatment for all detected cases are expected. It was also stressed to intensify
the physician’s leadership in the treatment of cases.

Dr. Umemura reported on high prevalence of tuberculosis among low income group, and
reviewed the control measures for infectious cases. High prevalence of tuberculosis among low
income group was confirmed by a survey made on registered tuberculous cases at health centers
in Aichi Prefecture, and it was also revealed that the greater majority of these cases fell to
low income group because of getting tuberculosis and became unemployed. As the severity of
disease was, in general, severe among these cases, they needed longer duration of treatment,
and this was caused by the delay in dicovery of disease. When a case is a bread earner,
default of treatment was seen oftener, and his disease became severe. It was also found that
irregular discharge from hospitals or sanatoria was often seen among infectious cases.

Dr. Hioki made analysis on the relation between tuberculosis and age with special reference

to the background factors relating to treatment. When a case is treated regularly, the same
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effect of treatment was expected even in the aged patient comparing with that in the younger
cases. Actually speaking, however, among the aged patients especially those above 60 years
of age, more cases were found to be so-called “non-receptors”, namely cases who did not re-

ceive physician’s advice, and for such cases, efforts must be made to correct their wrong view

and to instruct them to follow physician’s advice.
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Introduction
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1. Analysis on Factors Causing Difference in Reduction Rate of
Prevalence of Tuberculous Patients in Various Groups
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Fig. 2. Therapeutic Status of Cases by District
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Fig. 1. Trend of Tuberculosis Mortality During the Period from 1950 to 1960
Observed by Age Group According to Cohort Method
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Fig. 2. Type of Diease at the Time of Registra-
tion among Cases Registered at the End of
1965 According to the Year of Registration
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Fig. 3. Type of Disease at the End of June 1966
among Cases Registered at the End of 1965
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4. Problems on Control Measures of Tuberculous Patients
in Smaller Enterprises

Saburo YAMAMOTO et al.
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Table 1. Rate of Follow-up among
Cases Detected in 1962

Sire ot enverprive | Y070 | (BT O8] | o)
Less than50 | 149 | 27.5%| 30.2% 10.7%
50~299 308 | 214 282 | 7.1
300~499 o105 | 228 26.7 | 8.6

(+) Followed-up (-) Not followed-up
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Fig. 1. Rate of Follow-up among Active
and Inactive Cases During the Period
from 1963 to 1965
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Changes of Emplogment or Retirement among Cases During the Period from 1962 to 1966

\W Total . ~39yrs. |40 yrs.~ | Total ’ ~39yrs. l40 yrs.~ | Total ‘ ~39 yrs. ‘40 yrs, ~
Total number of changed 12 4 14 7 7 4 3 1
employment or retired (%)) (37.5) (26.6) (47.0) (21.2) (19.4) (23.3) (7.8) (9.7) (5.0
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1~2 yrs. 1 — 1 7 4 3 3 2 1
2~.3 yrs. 6 3 3 4 2 2 1 1 —
3~4 yrs. 1 — 1 — —_ —_— — — -
Died — —_ — — 2 — - _
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Fig. 2. Rate of Follow-up among Cases Treated
at the Author’s Hospital During the Period from
1963, 1964, 1965, Respectively to 1966
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Fig. 3. Clinical Course of Cases ; Rate of
Aggravation during the 2 to 3 Years’
Observation Period
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I3 BERL D, Thobbitel, BEH, Bk

BxLoTwbeidvz, L LCLEBEKRCERL
T, BEREEZOHBITIE Uie v BFE—“Non-Rece-
ptor” LRI W—ABHRCEETH D,

HEDX 5 THBDT, BEYEETI/EEKEEDOL
BIZowT, ILRGHLTHRI, E4HBY, EAED
BEREOEHRYAD L, BMOIRIC X 5BBRENAKESGT
HBHZ LITYSRTHDH, 60 FRTILEL D IERNR
DU R TOBGHEL L] »EECHEML T, *
TBEARTAR L WEBHREAR S, 40 U EZAS
FlT & DEERCERT 2EHSS . X OREEEA
BREACDE, KECHTIENAEL D DE Y A\ kR
THbE, 60 FLLECBARESL D A %L, BF 60 FLU
ETI3 30% b ELTWB,

ETHCEES LK 60 L R OEERRIZEC
BBENSHDZ LN LD, dbAALTN
TORESEDO LBERCHIEN S 5 b Tk, #
ARARBECOWTRERFL 7 » — FERRELE
BLARRTRESHCEREEL R THERETR L,
RENBEYEAEL LT IFENC] A5 bIEEERBL
B2l fr bbbl Tikind, Lich > TEATEE
ThHBHEWS L5, BESBLHELECTROOBE
BB THDIT XL I,

BREZEETDISOREROK IS D, COER
DE NIRRT THEADERALLE] KOWTHE
A5, BREICHT Lico TOBRIGHERAE LR
CHEM%EZ R LD TR AR T 5,

II) . SESTHINHICHZAROHRN
Bl

BoREDRAERABEEE 686 Flic DL THHT Lico £D
BEENERIGHER BRSO TES L LD IEL Kk
DT B, Ffln HIRRETREA € TOME, BEDEK
BRI BEA T DI EEL, BESTIIHRE
bH50, EEMHECRES L EEDOTHBHLE L &R
GhBb,



332

T HOERADLFERED AL ERIEIER L XK
ERXTHLTHBE, XBHER, L CEELERRD
WERICESNDOEILLNEEE L MO, TES
ROAERE—H IR TESNDBEYDREL AR HE
KER I, DI, Wd 2 D LRI O TIRET
B b, BFCEEYRIETEREEESTRTIEK
BEHRIE BT TiERV, BESOBEDHE,NE
Y, REEREELUATERBLAD L L AREN S
D, FOZLRIZFRERRILEE D ThH B, .

HEEPHED > bRVEBRCEET S LELDhDE
R 103 i oW CTHRERSE Lo FMz A wedTy
YA

¥ & &

1) & BESEYREL LB BRETENEY
B AEALBEIL I,

2) WEROBEBRMNROFPELEELT, WEETTOR
B EL#EET LY, BRCT - BESBORBEZ MK
THRETTHB, FOBHIZ, F - BESBOEKME
BEE LTHEROEZROTFROERTHY, Hil
EASLWIEFRLOTRIDHMETRAV A 5TH
Z)o

3) LL—ARE5EW2oThEERNELDORE
DETIEHEHNEED o TN HOEREEY PR L TREESHE
THAES R DL, BADEADTFASTLSHEN
¥R, LEN, EFENERVEBECHLZHLDOTND

—% 3

2 ORRICHTS)

KEHOBHREBROEBLRROERIL, BEOERE
LEBETHA S, LM LEBEXRFECTRI LKL
T, MAAENCIEREBEORE, BEREOTHE
—RJBTH L LARTETIZ . R LEFHORLTYL
WEIC IO THBDEDSL D Z LIXYRTHD, 1B
BEBEI— VEBHCHARD LR IDOT, HrLLWHEE
PREINDB, EERFELZTHE LHFRRRARGD
REFRCHI2T, FRALELRALORHERESE
D 20~25% T El T LG0T, Tk HERE
ThiZ, brEOERFREBEL, HitcRbh T
% 30 BADOESZD—CTELDTIEXILHH S e R
CREBBEYNF - BE, LB FRETIRERDO—

B g% B85

BB, ERAZ LT DN AL
YR

4) Rz XATHENC X BHBEFICLTY, kR
DERELOTOIFENE G, TNOEHEE LT [
EUMTDHLED | — ZDIWEREKETZ LhLD
AR THD L5 BBOTR—FET L 5 83
HULENSHD,

5) “Non-Receptor” r&Ez LI BIEGMN, BESL
I 60 FLAERZ B, ZNHDIEFDOHEBITITENE
THBETHTHS5,

FE MBI KGR, NEMO2ED, JIBDF
LHT, MEARERT, ABRIWKE, =Rk, EiE
B RFUREE, BTEESRILYF Y Y v A, BT
ERBOCHIYBE Lic, L HRE# L ET,

(AREKICxT ZE M) E R B B

FEEBECTOWT, BHRLIM Il 202D
RFEe O HEARD L, BBRER - ERL LOBEBHEIER
REBETIE, ZEIXE WL DO 15~29 F 13%
30~44 ¥ 12%, 45~59 ¥ 17%, 60 FLL Lk 26% Th
b, BREYIUDIEVEISE 0~29 F 6%, 30~44 F
7%, 45~59 ¥ 14%, 60 ¥ Ll Lk 19% T, E4ERZ
X EETEBELZIILDRVEONREZ & Hibh
Bo HREXER LI DO TRERCEENTILD bRT
WHDT, RARCHSIEE T 5 LEXL S,

HAMBEAREN 1§ YN )

DI, 1931 ELIK 15 ERIOMBSREIC I\ T, Bd&E
DRENDIDN OB TH O LA ERTHLE
BHBERY, L L0 FLULEDEERILADD 8%
CFEY, IREEHADILETY 1.6% (FERIT
0.6%) T ERNZ LM HE L T, BEBCENBR
TRARRIFES TLERI I eSO TIR A<,
BEREETILFRABECTLHLHEBIEECE - DOH
KRTHZ, 1ol LOABEREOHEEIHL, 30 AKX
WOPDERFERSLED 39% ¥ 5d5D, Thbbd
BERVERCRKEVEANLLART, SERELTEHY IS
NERBVNECETHDZ EXTHETHLDOTEHD L E
Z B0



1967 %8 A

(3 DRRICHTB)

ANHS, = L CEAMCIT B ERECRE X OUE
BEIBVHECOWLTL, »hRTHLbRbREIS
CEHHTHEN, TOFREETBENL T3, BE
DEARMNELTVWDE 2L, ARAREEZLESH
FBREVEUCREINTE b, BRPHBEIELD
¥ ETR SR LFEREIC L O THREY ST W5 00%
WA, 7o BCG #EMEiC & B BEERANORERSH

U~7 ORRICHTS)

D BAATTERLBRAD DL 2, AU B
EHEHESCERTEERY R L TC5BH O — DI,
Durchseuchung Ok xbHifbZ LN TE 5%, Dur-
chseuchung OBREXELETHDIXLIBAABEDREST
¥, REAOEES, ARofh Lot SMRED
TILTh B, FOREL LT3k 2 BCG EMEn

(~7 ORRICHTB]

FRFN 28 EREZKERAERCTOIEOL bW 5
R, MBCERIEAELTWB L ubhicdh on, K
ADYvARST7 ATRECRIEL TN DT EAH LT
Intc,

A EORTTIITRONCED L 2 AN B, b
NEDOEENFKIFEMOBMTIOL L Tlabh T\ %

U~7 ORRICHTS)

TEROIH, b—F BB L EF v, BETFE%
HAEH 26 FIZ L HAIET 722 TLK 16 EXFB L,
OB E D LWEERESOBEN DO, FEER
KRB ERY LT LR F L ERRE L
”C"&)Z)o

ZORERM, & 34 £OBFHEILTIALER
LT, B 40 FEXOWCHEEDOHREY T ¥
bot, COHEER, ABCHELBENRI LIz ty
ATHDN, HAHWIIMOEEIC X 5 —FHy7c Renit
DLONETRBTEH B, WTHIZLTHBRE LD
Thb, 12 34 &FE I 35 a3 T 300 K+
RBeETREEHRE (BHEAES) LREE (B 42
FE) »bRFHEHOBEATTHSCOTWI3RELT
5B, BHATMCHEYT2EEXRERLTLFHEL 2
DTABEIE LRV E WS FRISHI TR D 2
Wb DrES, XLICAERLSOESESY L h ANTH

BEBARBERELTHR W

333

feAAkE W B B A&

TRETHABRTHD, Zh b MEADIES % # BT
L, O LVGEBEREAXEUDRERLD, b5\
EFRBAOEORBIFBOHEME - HL TV 5, L
Mt 7 DREFE S 3 LOREDE & & RERFBHFED I <
TV AHEEY, TORVEERECRCEEDOLLZ L
BEETERLNTHA D P, TRUBTICEMA T bR
e BT ARDARIE, Bi8%2E Ll bl

ExAREERE E M & &

TR X O T AAHNIZ Duchseuchung # 58 7 X4, £
Hegx 5 TE 53T Ths,
FBMAERTECTASBER Y, BEENCY
BARKEDTWA S A —7IE, $ERD T L HEMKk
DEHCESDOTIRRL, REFFELAHCRZOTE
DL BB YL T RERACE WD L EL D,

REFHERERE @ R £ £ @

CEEHERELTVS, 58I, AHBALMHCINIF
FIDESH Ny 71 L THEERPCELS LS\ Toh
il Bisus,

FRERCIT I35 03 LR BRCH R
NEET DN TRETHALEN DB,

¥ #®# RN

LR INHBEEFELEAL, HERBx4I LT
BV EDH LS LT ERPFENRESLTTH TS5~
75, FHomEm T BCG @Ry E L TR KEEE
PEALIODOFS5 BCG 0oERico b BT EDRE
FUFGIBLTTH T b, ZDOX) K FEREDHTE
BREZTBICIEA L TREMCRREZMILIL T3
DD, EEOEBIZHRL TV 2>TSHOMEN L hE
INBITND, SHTH L TRS BT I HICZDHD
MAOWHENMETHSD b, BELT5THELT
WBLOD, FOEMKELB LI hHELLDOTE
BLTWIRETHD, SE OB EIEFA  HED
£, &HED BHH L0 RGRC OV TR SR
ZERUBTLOTEZ LREBETH O, FF 43
FRERBREDOFECHIOT D, ARREFEINIHEE
T AERBZANDOEZRDOBNFTHIERE ML L
T FTIFETH 5,





