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I. IMMUNITY AND ALLERGY OF TUBERCULOSIS*

Chairman : Yuichi YAMAMURA (The Third Department of Internal Medicine, Osaka
University School of Medicine)
Reporters : Masahiko YONEDA (Research Institute from Microbial Diseases Osaka Uni-
versity)
Ichiro AZUMA (The Third Department of Internal Medicine, Osaka
University School of Medicine)
Shiro SOMEYA (The Institute of Public Health)
Yoshihiro YAMAMURA (National Sanatorium Toneyama Hospital)
Shunsaku OSHIMA (Chest Diseases Research Institute Kyoto University)
Mitsuo HORI (Research Institute for Microbial Diseases Osaka Uni-

versity)

In this symposium, we discussed on the chemical investigations of immunity and allergy of
tuberculosis.

Yoneda reported the purifications of immunogenic substance which was designated CULF
from BCG shaking culture. The CULF consists of protein (70%), lipid (22%) and trace of
sugar and nucleic acid. The median survival days of mice vaccinated with 5mg of CULF in
Freund incomplete adjuvant were comparable to those of mice vaccinated with 0.1 mg of living
BCG when challenged with 0.015mg to 0.03 mg of living Ravenel strain.

Azuma described the purification of four kinds of polysaccharides, glucan, mannan,
arabinomannan, and arabinogalactan, from defatted cells, culture filtrate and wax D of human
tubercle bacilli. In guinea pigs sensitized with heat-killed tubercle bacilli, arabinomannan
and arabinogalactan provoked anaphylactic shock when injected intracutavenously ; and Arthus
type reaction when injected intracutaneously. On the other hand tuberculin active peptide
(TAP) showed delayed type skin reaction.

Someya showed the adjuvant effect of wax D fraction of tubercle bacilli using tuberculin
active peptide (TAP), bis-diazo-benzidin TAP (BDB-TAP) and PPDs as antigen. In guinea
pigs sensitized with TAP or BDB-TAP and wax D subfraction in Freund incomplete adjuvant,
tuberculin reaction could not be developed when tested with PPDs, however, when immunized
with PPDs and wax D subfraction, tuberculin reaction was developed. The mechanism of
development of tuberculin hypersensitivity was also discussed by Someya.

Yamamura reported the effects of desensitization with bacterial cells, culture filtrate, pro-
tein C, tuberculin active peptide (TAP), mycolic acid and mycobacterial polysaccharide. Cavity

formation and tuberculin reaction were prevented by desensitization with protein and TAP

* From the Third Department of Internal Medicine, Osaka Univerty School of Medicine,
Kita-ku, Osaka, Japan.
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fractions but could not be prevented by polysaccharide or mycolic acid.

Oshima and Hori discussed on the passive transfer of delayed hypersensitivity.

Oshima

showed the posibility of passive transfer of tuberculin allergy by the extract of alveolar exuda-

tive cells obtained from sensitized rabbit.

Two kinds of fractions obtained from sensitized

rabbit and human plasma showed the transfer activity as well as the extract of alveolar

exudative cells of sensitized rabbit.

However, Hori reported that it was impossible to transfer the tuberculin allergy by the

serum of sensitized rabbit.
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Introduction

Chairman : Yuichi YAMAMURA
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1. Induction of Protection in Mice by Vaccination with a Soluble
Product Derived from BCG Shaking Cultures against
Experimental Tuberculosis

Masahiko YONEDA

BCG it X p vy 7+ v M3, B, SRERYL
Bt s 2% DAL FERO—2r LTERINIEH
ENFLEBCIUR LTS, FORME, ORKY
Bin W e BEHETHRALT AR LA Y B X
Tt L L, ok 2 20N B DT
bH5rd, BCG A B vrF vk 2RBEEHEAL, &
Bz 0EEOELHBEDOHE L LYERD ERT
THEGORMEYLLLTHIDLELZLRL 5o LA
DT, ¥TZOHL “b0” ¥ROUTHURIH LT,
DR AT, RIS 5ENOWERI R+

DT B RN FDOBEBA~DEFE N7 e —F0D
—0riBiDLBbR5b,

o, oK HmOPRIE, £ B, Lird
IWEREFIERLD “dD” LLTOY 75 v RBR
T35 X TEEREHELX OO TH S, bhbhitlh
ERRIINEE 2 HB L OERD b & RYPEHE D
BRvEDOOH BN, i, BCG 0iREREE » 6B
TAEEORBES Y, didtdbbhbhoBwvwic
assay system Ti, BCG 4B L Bk X FEDTE S
B R RTEAA LA INTEDT, THEHE
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Table 1. Preparation of CULF
Shaking cultures of BCG

Agitated in Warring blender for 3 min.
Centrifuge at 10,000X g for 20 min.

\
Supernatant Cells

l Filtered through Seitz filter
Filtrate

i (NH,),SO, 80 per cent saturation
Precipitate

Dialyzed against a borate phosphate
buffer (pH8.3, ©#=0.1)

Dialyzed material
i Centrifuge at 105,000x g for 60 min.

CULF

‘ Gel-filtration in Sephadex G-200

v v v v
F1 F2 F3 Fd

Insoluble substances

BEDEMETIIL AN, UTZOREXED, #$16T
%o
ERME S LT HE

1) Bk HEHHFED BCG k5 X1t M. bovis Ravenel
&O

2) REIEECO BCG ORF Lk

1% © Tween 80 #&irh¥ 3 7 EEE % A\~ 37°C,
120rpm DO &ET CERERESEET 5 &, BCG 114y 22
f5R3D doubling time T 150 Mefsl ¥ TIEMICRKE
LERWTHEIZA 5, 20K TIE, BRxEsxCs
BING LA CEBREEST E-—F, 28K - £8K
B XV OD iz X 2 A MBI TRTHT LB EER/
L2EBOLIT 0.96 TIZLA X TXTOE A viable ¢
5B LERLT5, Ravenel $kTH R ERNB
bhtce £ T DEEoIRERE®E Y, BCG Tt 4
WYy 252 LT, Ravenel i CIIBEOME L LT
Ruie, Fio, BCG i, BEMICAD & $EHERS
{Z macromolecules DEFEH A F D2 LU TR B EH I
ZORADREBENSABM LD D TH Do

3) WiEkEES (CULF) oFEH

OD # 10~12 @ BCG {REEHF L H I F4+—TH
3R EE Lictk, 10,000Xg, 20 S5k L T Wk
%l% < o

EHiRF 4 AR TRBL, BERERCRTY
80% FAFMC7L B X S ieinx TET kR %4 % borate
phosphate buffer THENTT 5, BITHK & D 105, 000
Xg 60 S REIL LT NEHES #BR\ 7o, Millipore
filter (HA, 0.454) THRE L TELEBLERK & |
B¥ES (CULF) & Lic (R1288),

4) RYPEFBEEDOPE (assay system)
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Table 2. Procedures for Vaccination
and Challenge Infection
CF 1 mouse
lFemale ; age, 5 weeks; 17~18g:
Vaccination
Test : Injected subcutaneously with 0.25 m!

of vaccine-vaccine Freund’s incomplete
adjuvant mixture

2 weeks

Control : Injected subcutaneously with 0.25
m! of 1% Tween 80-Freund's incomplete
adju vant mixture

BCG : Injected intraperitoneally with 0.1 mg
(0.2 ml) of the BCG prepared from exponen-
tially growing shaking cultures

Challenge infection

Injected intravenously with 0.2 ml of the di-
luted cultures prepared from exponentially
growing shaking cultures of strain Ravenel
(M. bovis)

AU ORPEIMEESE, CF1 R=v A () AL,
1) MPOHIER DO Ravenel BB X 2B % © EHL)
R, 2) HBAIML (1~2X10°) © Ravenel 4 B %
BB H=y AR Lok 2BEHOEE
YEBTHZ Lz ) BCG AEv 7 F vOFR LK
Lish BRIE L1, 7 75 viE#E, Ravenel iz X 2Tk
BoHE R CIER2CEH LI, Z0%BA, BCG
EB7 7Fvii~vv A%Y 0.1mg (ZOBIXARKEE
F5EHRE L LTERICRD bhie) #EELL LT
BER, oz Freund o 1584 adjuvant ) 3t
MK TS & 8 L T vaccination U, 2 J@RI%C
challenge dose response DEEXZ X hED HbRI-BD
Ravenel 3% BHIRICHES T 5 i X h BB L,
¥lov 2F VBRI X 5 EHZEIL median survival
times T, in vivo ICKIFT HRPBERFMHD R 1%
MNEEHE AW TEE L & B2 A Ao viable units
BCERENGE UBEHE L, 7% negative con-
trol ¥ LT, Freund K5 £ adjuvant—iREBEWE
BWEES Lic~ v 2 bR,

KRRBRELUER

1) E#&F & M X% CULF 25 x0¢ BCG 4 E D
BTN D i

EBFHENE TR~ CULF @ 5 (& &, 240mg/
ml) TiERERERR (M/15, pH7.0) THEMIZHRL (4,
12, 40, 120 3 X 7% 240 mg/ml) ZB D524 adjuvant
LRUKH, FOAFE~Y AL 0.25ml FOWE
TS L, 2 Bk, BCG (0.1mg) HEM@HE LUK
BRE L 3Lz 0.015 5 X o8 0.03mg o Ravenel BTIg
BLIHEDOFNE RO median survival days #H# L
2o TORKR, X3 wrnTWL, 1.5mg Lhiko CULF
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Table 3. The Effect of the Size of the Vaccinating
Dose of CULF on the Survival of CF1 Mice
Challenged with Strain Ravenel

. . R Median survival
Vgg;é“g:; )g ngélee’(‘;ln‘; )3 cofi de;lie( sﬁroé\its)
0.0 \ 21
0.5 | —
15 0.015 | 36
5.0 ' 50 (Approx.)
15.0 36
30.0 ‘ ‘ —
CULF - -
0.0 16
0.5 ‘ 17
1.5 19
5.0 0.03 22
15.0 20
30.0 19
0.1 0.015 | 45
BCG
0.1 0.03 23

BEERITXTHEER I VES L, FiZ Smg OBS
Tk 0.1mg BCG AL 3ERBECEGHR DO H S
N LMD, T THEKLBHEEX, Fhll
L CULF % BT 5 L EGHREIBT DL L THB. A
¥R % BCG AH(EBAN#ERE) T X 5 vaccination
DHELIBBINTWD (F— 24, BE, 0 H
SO\ W b immunological paralysis iz k 3
D05k BCG Bis CULF w FET A0 b4
nicWEHRTFA 44D vaccination 2 %35 RIGEES
HIGDBIHDIEZ B DONIARHTH S, Fhite: d
MU EDKERE, CULF 2ro @EEE Gmg/vy
A) & X>T BCG 4£H (0.1mg/~v R) LiziFA%
DY EEE BT L ¥BALIMIR LTV 5, btk
NOWRETILZ D assay system THY <12 Y v,
JEMBEEERBR, ok L0 BEANE, MIREEER
Fig. 1.

HgRa Cells in Hitachi Ultracentrifuge
50S

|

Ribosome (10~ 4 MMgCl.
37,000 rpm (150min) 238
RPS 40A rotor
0.6

0.2

308 16S

0D 260

0.1 0.41

0.2

Density-Gradient Sedimentation' Analyses(sucrose ;
5.20%) of Ribosome and Ribosomal RNA Prepared from

Ribosomal RNA
24,000 rpm (17hr)
RPS 25A rotor

EE B3 E EBE

Table 4. Immunogenic Activity of Ribosomal
RNA Derived from HgRa
] ] . Median survi-
Vaceine | Vacqinating | Challenging val days 055
limits)
19 ug 21
Ribosomal
RNA 57 21
190 0.02 22
Non-
vaccinated 22
BCG 0.1mg 40
) (Approx.)
Fig. 2. Distribution of Cumulative Percent of
Deaths of Control & Vaccinated Mice
100 L Control
<
3
~ °
@
2
E
s
e 50 CULF (Adjuv. —)
S
b
¥
BCG _.-K
"’
/* CULF
I, (Ad]UV + )

2 . S}

15 20 éS 30 35
Days after challenge

7o L 4 DEBBEEEI S OWTENR LD HER Y
BARTWEY, BEETDLZ S CULF D Fic Tk
FTBHHDIEEKRLERDT BT, & Youmans &
1% Hy;Ra B X b 87 ribosomal RNA 2 &R DB I
FEHEEZL O L% BEL TS, LHLELRR LI
1z, o assay system T}, HgRa ribosomes
(K1%4) B%kDRNA (K14A) &, & BEEkELR
STEOEBHIIFEENR L & RALBEYR LI,

2) CULF DB #liEM: T ic 1) % adjuvant
DB

TERIRE I T DERRPSIETR 2 L %
X Youmans D4y 7s &3 % DRhE D FBU
% adjuvant OFENRMETH S L bR T
%7, CULF D& b2 AEThH2>To kL
¢} Freund o 7R554 adjuvant 7z LT3 %D
PiEE e Bbhicv, K21k, B0
Freund 54 adjuvant % ¥ fn L 7= CULF
B LOEARIO RER (ThEh 5mg/~ v =)
T vaccination L 7= =% & ® 0.015mg Ra-
venel BRYHIZRIT BT REMM AT Lic

10 15 20 25 0 5

Fraction number

073

10 15 20 25 30

LD T o
ZDORD LW B2 X 5ic CULF o By g
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Mo FEIT, adjuvant FINOFEIZLO>TLL Rieh,
adjuvant ¥%fn CULE T vaccination L7z =w & (X
—X) 2 BCG #fE~w 2 (k—%) Ll _E iz Ravenel
BOBBICH 2 THR LicDizxf L, adjuvant 4 ¥R pn
o CULF T vaccination Lic=w 2z (O—Q) 18
v A (@—@) tRK HWEBE1L7T Arb 24 HORIC
LEERIE LT, BUfE, BTV I, BEHEV 2 F Vi
o Wb adjuvant R ERTHDICONT,
zhohs CULF opi i o RBlc e 5 8L 5
ZBEDPERAPF TS S,

3) CULF vaccination DREHEE in vivo EFICRIF
THE

1), 2) DEBH» b, EHHRE O & Tk, CULF 6
mg/=w A) » BCG A& IEi$ % BifEE 2R3
LB LN EINT. £Z T, ZOBHMENRERLEED
<Y AARBFHREBICHLTED L S IZREL T
BOERFBRBICHDIKDERYTILDI ETIVAE
(18£24T5) %3 65U 5mg/~v AD CULF (Fre-
und OAR5E4 adjuvant ZERFRM) F L O 0.1mg/
<w A0 BCG £BETHFNhFh vaccination L, 2 :8fH
#%, 1.8X105 viable units/~ v ADRFIMEHER 1 H 5
Ravenel B2 CHE Lic, kB e L T Freund
Rse4 adjuvant—iRBIEMBE AW LTS Lic< v A(FF)
LRAEHREL, HB% 1,3, 7 11, 14, 18, 21 3 LU 24
BEHEENFNOED L3 ET 2D~y R ¥ EERIRER
hH L, Fo[E (B8, K, M) A © viable units %
BIE Lico TOHRKRBIR IR LI, TORD L LH
72X 5z, CULF % 5\ i3 BCG 4 H#EE~ v AFTIT,
HREA L 1BE RN TOHEOHMEIIL &R
HOHIT, 3 BRIZFVLTH TORBHBHO Lh i

Fig. 3. Change in Viable Units in Lungs of
Non-vaccinated and Vaccinated Mice

e Control

10°F

x BCG
H

2.3
ot o cuLr

Viable counts in lungs

105 -

Days after challenge
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NTH) 2logs igu, IR B 3 El#E LTl o7
7, EBRERZzEAY—FL, CULF &~y 250D
BB L I BBED T X 1.3~2.0logs K\ M %
T LToo 8, B33 viable units 3 ) f&fh 2 BT
BLRAEER R DD, L L0 UEDERIZ, &
T A MIBITD LA in vivo BEHET A iICE
WwTd CULF 2% BCG £ & REE OB EEE ¥ L2
ZEERLTV D0

4) air-borne RLYLiz X 2 EIRI~ v A S IKIECHT
% CULF o

INDERE Y S IR AERIR~ Y AL LEL
Ty FEHRE LLOMICEY:, BEREORRYRE. IR
DHEE, BRBRRCELEVCERMFE L UTHER
N 2, 3 OPFEEC I HWEBEHVBRTWB, £
ZThhbiil, CULF 1z X 7 vaccination A & D
RGeS L TR E R AN 2 ERNBHIEICH LE DR
EOBHESREETRTIONEHALIZLL S & E ,
Smith ##% (Wisconsin K%) ¢ DHRFE D b iz
UTFTOERHTIDle ERLCY ZAIZEEKSBED
Swiss albino TEFFzhbD =Y A% 45 HITKRD
fin% 5T vaccination L7z, 1) BCG 4 & (0.1 mg/
<2 R) ¥FHE TicEkst, 2) Freund 1584 adjuvant
I H s Fic g, 3) CULF-Freund 7"584 adjuvant
#&% (CULF 5mg/<=v R) % 5 &0 L TFES, 4) 3)
DEAYH 28, 5 BER TSt LD vaccination
#%3BBICTLOMESLMLET T~ X% air-borne &y
Fie Ah HyRv ¥RiC X 2B Y (T2l ABEFE
¥ : 3.45x 105 viable unit/ml, BEE B\ - EEER
B 1.49g, HBEE: OBEMEERE 15 M. T A RRE
RO HEIEGRE 4 BB BT HHiF L O R}
% viable units #PEFET BT LT X W T2,

FOERIIES TR LI, TORIREDO N 5 I,
CULF #£fE~ v A ik O BOLBEIV-ThIB~
v ADER I bAiel, 4w CULF 1 @R T DL
sy 1.3logs A7c B Hhvic CULF 0Bz R 8
b T, T FHA LML CULF 2 [IEE Tt
DRI EDTHE ER LI, & bbhlU EDER
BRIFA~Y A, HREKRS DICERHECET X

Table 5. The Effect of CULF-vaccination on
the Number of Viable Units in Lungs &
Spleen after Air-borne Infection
(From Dr. Smith date)

. Logio I Logio
Vaccine Lung VC(Mean | Spleen VC(Me-
| +std. dev.)  antstd. dev.)
BCG (0.1 mg) ‘ 3.461+1.95 2.180+1.42
Oil{Non-vaccinated) | 5.853+0.71 | 2.857+1.27
CULF once (5mg) 4.564+1.43 | 1.918+1.54
CULF twice (5mg X 2) \ 5.206+0.63 | 1.907+1.50
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Table 6. Immunogenic Activity of Gel-filtration
Fractions Derived from CULF-0.05

“EH H44B3E F8E

Some Characterization of F3
Fraction of CULF-0.05

Table 7.

. Median survi- R .
s . : Challenging o Protein Lipid Sugar RN DNA
Vaccine | Vaccinating dose dose zglllft.ialsirrsni(é%é % % % % % E 280,2€0
N !
Fl1 39ug 22 0 | 22 ! 25 | 0.1 [ 0.1 1.26
CULF- F2 60 ug 21 The weight of samples was estimated by drying meas-
0.05 ' F3 32 ug 0.02 mg 30 ured volumes to constant weight at 100C. Protein, Sugar,
F4 17 | 29 RNA and DNA contents of samples were measured by
“g l Lowry’s, Scott’s, Mejbaum’s and Burton’'s methods
. respectively. Total lipid was extracted by Folch’s
Non-vaccinated 20 method and the content was expressed as dry weight.
|
BCG | 0.1mg i 34

X Bz 53 CULF o vaccination (2 kD> TRYy
I BT A L a2mThDL LTERND D, ik
Z @ air borne vz X Z2EBRIEKIETD CULF
iRz DWW TITBZE X 512 % 0 vaccination Fiz B
LBRH L2205 5D TLOFERIIFD THE Licho

5) gel-filtration iz X 5 CULF 4@ & & @5 DB
AEE

BaxD@EED Tween 80 »&iskzih© BCG # B &
BELro£EEN D CULF 2RB8 L T oG
THANIFER, 0.059 Tween 80 R ELEIMTO K %
X 187 CULF i3, IEH A 7svRE, #100~200 ug/
<~y ADETHFD CULF Smg/=vR) LizERAR
EOEERXRTHEOLHZ LAHALMACIN: (R
HBE)o £ TZDHF LLFAF Lic CULF (0.05) % J{
e L gel filtration & X 3 DS E R T \WIERE
S OHMERR 2 to, gel filtration 13 2X9%0cm D se-
phadex G-200 column -C 47 7¢ \» borate phosphate
buffer (0.1, pH8.3) THH L7z, gel filtration ®
HE, BHEINBZESIE 4 DD peak (0D 280 mu THY
E) & 7coT elution diagram LicBibh b, £ T
ThbDES #BEHINSRCK>T F1, F2, F3 %
FUFAES L AT TR ERDOEHMCOVWT Y RAE
T A Mz X BBFEEEDORIE ¥ {T/c27,, vaccination
BIORROEFIRR 1) LA THD, R61ILD
REMNEELZT Lo SRR bR 5 X3 4@+
F3ES ORI PEEER R L, & D45 T vaccination
L7z= 9 AT EOESFFE (FRE) X, BCG A&
v7FvDER (34 B) wichiEEELAfE (30 A)
LD T Do Lnd EDBRHREYRELT FIESD
B~y RAYh 32ug (BALLT) ThHoHZ LIikEH
KA D% gel filtration 12 X hhie b DEEF TFT

WS BT L RHEXRDELDTH B, THAIRM T
HHMNETIZFIESOLEHB TR LI ThhbH
Wr+5e F3@EMILY REANERLLOTWDLEh
b, Tz F3 @4 (CULF 0.05 % Rk 7cfEmast
AbB) DL OHED—DIL, ERMILOTXOHH
EEC I D DIELDENRRONDZ L THDo ZDIX
LOEN UL BREACHERTINRERL 2 Tl v
7%, & CULF 3 ErRE LB EEELRT o Lnb
x5k, & CULF wfHETS F3@ES L 3FlomE
NEDHHESEDO BRI ENDOREXE T 5, 0%
b, TOFFENLETHZO0bHNIL,

U E, BCG iR@E#E#E» LB A BtkHES (CULF)
DEBEREHEBRIC OV Thhubh T oTE o
MEERYELRRID, TOHFRITL 5 RL o
i b T, 1) BAEEOH RN, 2) CULFBRET
OHBEEM, 3) BHRTFOLFHNESE, 4) BEHRTL
BHE L OBEY, 5) PR L delayed type hy-
persensitivity ¥ OBk ¥ ick % { DRMBPDORIEN
BINTwb, BN OB OWTHEYED S
EZ2Thhbo

(BRMES : E=X, WZRER, BHEH)
REROHEF LB ZBHT & 2 - B FHERRE
B, AEELCRET 5,

X ik

1) Yoneda, M. and Fukui, Y. : Amer. Rev. Resp.
Dis., 92 (December, Part 2) :9, 1965.

2) Youmans, A.S. and Youmans, G.P..J. Bac-
teriol., 91 : 2146, 1966.

3) Youmans, A.S. and Youmans, G.P..J. Bac-
teriol., 89:1291, 1965.
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2. BREBEREAKRFT LT L L F—
—SREREZEZ P L IC—

KRKFEE¥[E=ME T ] BB

2. Chemical and Immunological Studies on

Mycobacterial Polysaccharides

Ichiro AZUMA

EEEBEGERS 0D, 'E, LEEG, BIRE B
B (ev D), VAEEAEIEEORE L 7VALF—iT
BERREUPEL LTV B LEL DR DA, BEIIEK
BEEEDOLEN, REFNHRETIREDHMRY
EEZELOMTEFLITBR B,

(1) BH& 3 8B
e PREKEE LB HROBEE &% 1 N-NaOH 7

Table 1. Fractionation of Polysaccharide
Extracted from Human Tubercle Bacilli
(Aoyama B strain)

T 70°C, 24 Fyfdhl L, EO®K BB LB CHR L
0T B0 EERHKT 4 BB, BERS FEDO=%/
—NEMZ TRSEG B, MEEGY KICHERL,
=2 - N X BHEE LERICRTHEREY B,

£ &4t Dowex 50, DEAE cellulose » 5 A %{#f
LTAAVER7e~ P X DB L, Fio Sephadex
G-75, G-200 T X35 VIGBTH E L 7o, BESEG
DILEAHOKER, Tablel 1wRiT X 51T, &5EHIL
FLALEAREET, (ol BEENLLIRLELL
T glucan, mannan, arabinomannan, arabinogalactan

D 4BOEREED LD T ENRP LRI NI,

Pol harid - p . 3
Fraction Ethyl alcohol ox?;:?)‘i'cerzg € chbd ﬁﬁ@g’ﬁﬁi@m%ﬁm%ﬁiiﬁﬁfﬁﬁ L
added (%) Wt(g) \ % THLROEFCOWTHEEE iz (Table 3),
1 AB-20 0 ~ 20 1.7 ’ 9.5 Glucan, mannan (3 ¥t B UG, i BRgME RS %E
2 AB-35 20 ~ 35 35 | 19.6 DI ERIEE R CTHEWIURM L 28 X 7 o et
3 AB-50 35 ~ 50 0.3 } 1.6 arabinomannan 3¥s X (X arabinogalactan |33\ MiiE K
4 AB-66 50 ~ 66 3.8 | 21.3 SRR Lico SBECHT 3 KARGTI RS 488
5 AB-75 66 ~ 75 1.8 | 10.1 DEBEITIE Y <7 Y VHO EARIGEEE
S 0~ LS B Thon, FREETRE L e Ty MEHL
7AB-80S Supernatant fluid 1.2 ) arabinomannan 3s X O\ arabinogalactan » #3753 &
Table 2. Chemical Properties of Purified Polysaccharides
Fraction [a)g*(in water) ‘ Elementary analysis (%) l Sugar composition (ratio)
1 AB-20Aa Turbid Not analyzed } Glucose
Arabinose (trace)
2 AB-35Aa +160.9 (¢=0.943) C, 41.98 ‘ Glucose
H, 6.53 \
N, trace :
3 AB-50 Aa Turbid Not analyzed 1 Arabinose (0.6)
Mannose (1.0)
| Glucose (6.7)
4 AB-66 Aa +81.0 (¢=1.052) C, 41.56 3 Mannose
H, 6.32 | Arabinose (trace)
N, trace
5 AB-75Aa +67.8 (¢=1.055) C, 40.91 | Arabinose (1.6)
H, 6.50 | Mannose (1.0)
N, 0 '
6 AB-80 Aa +25.4 (¢=0.986) C, 40.73 ! Arabinose (4.8)
H, 6.67 | Galactose (1.0)
N, 0
7 AB-80S +14.1 (¢=1.101) Not analyzed Arabinose (6.5)
| Galactose (1.0)
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Table 3. Immunological Activities of Purified Polysaccharides
Polysaccharide } li_x;eaccigi(;cli_ln Complement fixation testb her:aagsgslil‘:teina- T:Etexl:/cnltlylvlr
(Ag titer)® tion test® at 100 rgd
AB-35 Aa (glucan) ‘ 1 : 4,000 Not examined 1:40 Negative
AB-66 Aa (mannan) | 1: 32,000 Not examined 1:160 Negative
AB-75 Aa (arabinomannan) 1 : 256, 000 Ag0.024 ug(Ab1 320) | 1:5,120 Negative
AB-80 Aa (arabinogalactan) ‘ 1:1,024,000 ; Ag0.012 ug(Ab1 640) “ 1 20,480 Negative

/AU O S

Table 4. Anaphylactic Shock Activity of AB-
80 Aa and AB-75 Aa in Sensitized Guinea Pigs

| Doses | Symp-

Fraction [ (mg) | toms®
AB-75 Aa (Arabinomannan) 2 H
1 H
1 HH
AB-80 Aa (Arabinogalactan) 1 H#
1 1t
0.5 H
0.5 #
0.1 H#
0.1 H
0.05 H

a Symbols: #f, death as early as 5 min after the admi-
nistration of antigen ; , guinea pigs did not die des-
pite serious symptoms; +, mild symptoms; —, no
symptoms of anaphylaxis.

BT FT7 4 T7F Y- ay 2 &F|ERE L (Table
'4)0

BRmMBEYFERL, EALEv T PCA KIS, #7 7
74 7FV—Yay 7 OFRLIETHD, RETHRE
LicENLEY FE LIUFEIZ I\ T arabinogalactan s
L O¢ arabinomannan {37 A4 ABRDOKERIGE KL,
— UK 5D HBETH 51 L 7= Tuberculin Active Pe-
ptide (TAP) TIL:BER D FEE Kt %~ L1 (Fig. 1),

FieEE b v v BEKEY 10 £, M. phlei, M.
smegmatis, JFEMHME P ROBIEEFBICOWTH
SREEYFBEL, TOLFEN, REFOEREZE LM
Lichd, ZDWTFhoOEh2 L, e EEKEST LB
kD4 L EkE I glucan, mannan, arabinomannan,
arabinogalactan @ 4 fD &¥EAHKEEL X h, arabino-
mannan 3 X (% arabinogalactan ¥ 3\ i {5 K IGTEME
TR LT oo bLOEEHL DER I -5 FiTaR
WAER KL% L, arabinomannan i X {X arabino-
galactan (¥ - % mycobacteria DILFHE TH A 5

LELX bR Do
(2) BERREOSHEHEID

Wkt e FEEKEE LUBROERERBRO = %/
- 50% R EES OEEEEERL, ZoSEHEN
FEREDENLEY PN LT F7 4 FF - 4

Antigen titer was determined by the “ring test” using rabbit antiserum.
Results are cxpressed as micrograms of antigen necessary for 50% lysis in the system.
The titer is expressed as the highest dilution of rabbit antiserum which gave positive grade 2+.

Skin reaction was carried out in the tuberculous patients.

Fig. 1. Skin Reaction of AB-75 Aa, AB-80 Aa,

and Tuberculin-active Peptide (TAP)
in Sensitized Guinea Pigs

mm
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Size of induration
—
o

1 357 311 21 48
Hours

B-AG : AB-80 Aa (arabinogalactan) purified from bacte-
rial cells of human tubercle bacilli Aoyama B strain.
B-AM: AB-75 Aa (arabinomannan) purified from bacte-
rial cells of Aoyama B strain. TAP : tuberculin-active
peptide purified from the bacterial cells of Aoyama B
strain.

Y 7 EEERRT DL LR WE Lo EEY 120 D5E K
HEICKEB L, arabinogalactan H\iEM S8 HTE S o
EEBALMIT L,

Boll, FEOY ke MUEKE HoRv # 0 BRIE%
EREL, RICBERIBIEE G >0 SEEDOBE L [
FkiZ, glucan, mannan, arabinomannan, arabinogala-
ctand 4 O SWEE XKL, D 5B, arabinoman-
nan s X {f arabinogalactan | EEAIC BN TH 5
CEEPLMIR LI, ThLESEEITTRTY L2 Y
VIERRBETH Y, RiFEr Ty MoERAESTS
arabinomannan 3¥s Xt arabinogalactan 792/
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(3) Wax D % # 4%

Wax D ¥ mycolic acid, % ¥ {4 5 X (¢ alanine,
glutamic acid, diaminopimelic acid % ¥ ¥ 3+ 57
24 FTHR SN 2 REMEORRIER I T Y, %
RIGesF 272 23V Mk, 7 v Mok 2ERN
BAMi R L DEWTEEEE TS LAFMbR TV 5,

Wax D bR Nz 2w Tix EFH 5% (& mycolic
acid 3 Wax D 0% ¥Ei{kD arabinose (Z = R F L4
LTWAZ EZB LN LIch ZDfofEic 2Tt
B o TlL EH DB (140 Wax D &8k 0 L%
MBS HEEIC DWW TRE L7,

FIB# Wax D HHrh 50 H 5 X > TEKEEBRT
7eF L%, BEBH T A T2 v~ F &L, Dy, Dy
Dy, D, ® 4 S IZHE LTe ~7 XA Fix Dy 3 X O
D, BACHFELT ¥tV MiEED Dy, D, EHEIEED
bhtco HIUB#k Wax D it W T~7 %4 FuaEi
W (7P MEEERAE L) B X 240 70~
80% ChRbo FEEDIL Dy EHSERTAIY KL,
KBy BN =X, AL THBRIETECLEE G %
DEAE-cellulose DA # v7iia7 v< F THE L THE-
SRR OVTRE Lico LRROFETHEELAFIB
# Wax D o sub-fraction D, [H4%H D &8k [alp=
+22.2, HsRE L LT arabinose } galactose % 2.8:
1.0 DTS, AEERTHE bhic arabinogalactan (%
FETHRE L TE bR MEICK LV mERItE
RL1o Wax D #hnks L THE bh 5 &5k
HEREE L LT arabinose, galactose (35> mannose
baEt, RRFNVAMERIGT Wax D S8k L LT
FZ¢ arabinogalactan 03> arabinomannan & ¥
haz epiohricEni, L L Wax D SHEEDK
¥13 arabinogalactan T M s X f, mycolic acid (%
arabinogalactan X arabinose |z —~ X F S LT
WBLDEEX BRB, ~T XA FEHITONTURT &
2NV MERRBO D IL AL E L DR DB L O/
BLDOMOILEHFZFRIERICOVTIA L2 Tl
Lo
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glucan, mannan, arabinomannan ¥ X (¥ arabinogalac-
tan O 4 LSRG LI, B HORRIERE
Thb Wax D 0 &%BEHE S 2EL LT arabinogalac-
tan Tk b, A& ® arabinomannan } & ¥+.5 Z &
PSP Lico TROAEED SHEMARD 5 H, arabi-
nomannan 35 X {8 arabinogalactan (3B T R{E L7
THUM 25 LGB RIEE R T REELE ¥ MT
WA YHET LR TF 7 1 FF o~ a2z
FlElRz T, ¥fFEELEY MTEREHT A LT >
AR DOKEHIL®7~$, Arabinomannan ¥ X O\ ara-
binogalactan [I#ERKED A T/, FDfthd mycobac-
FERTBEOBWGSEAFL LT SEFRS
n, B~ FLUBE, HgRv kb H B h 2
arabinomannan, arabinogalactan ¥ [[ifDGEEMEY
BLTEY, BEKROBICHEVCZRRIG»HED N SH T
3 5 b arabinomannan 3} X (X arabinogalactan (X
mycobacteria ¥ X O\IFE R FIRAERC 3538 7o & KT,

TFE717FT—Yay 2 RETHEA S LEXL DN %,

teria,

X [
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3. Studies on Adjuvant Activity of Wax D Fraction of Mycobacteria

Shiro SOMEYA

I. % % B &

REEREERSBENEO7 2. v MERIRBELT
(2 RaffelP? OB RLIREL K D BENLINT 5,
Lederer 59 & & v Heh 699 (X AR BB EES
(Wax D) o EREHeRTIBA7T L7 iz 5
MBERGEESE, PATLT I VT BERICE bi
B O EES Z L 5MBERAOERL L)L, B
BELAKDO7 SV MERYETHZ L 28EL,
ZTDLFHEEEZH ST LT\ B,

AR TIERHEOSEEEL v B X7+
¥, Bis-Diazo-Benzidin TAP (BDB-TAP) ¥ 7-(* PPDs
LEREL, Chbi2AWT BfxREL, YRIGD
RERREYBEL, Y - 7T UAF —ELEDOBFICOWT
@ﬁ b‘f:.o

II. £ 8 5 %

AR HER L Wax @5 L U TAP (X AR
BHEILUBFEEMAEL VB LI-bDTSHY, BDB-TAP &
FIZKRKRFEUHER L VS EE2ZF D TH D E
BREme LUIARE, hF 350g FiRD ¢ e Ty

F %\ 7o TAP, PPDs 35 X 08 BDB-TAP (34 &K
L, Wax @453 Arlacel-A (2%) & Drackeol
No. 6 (8%) LOBARCEMNL, KBR L 7YaR
v e xEBWEREA, water-in-oil emulsion ¢ LT,
TN Ey FOKBHAPICERE LIS,

%% Wax @5 D 5 bEM TR Y RIERELRI 0
Ea % EY, zhbe TAP, BDB-TAP ¥ X t¢ PPDs
LHEBEL, 7P VIILERALTENEY PEA
LT, Wax B OREEEIIE1IIRR LS,

Im. o £ & #

1. Wax@H D7 2 2 vV B DOWTER L1z,
45D Wax @S ¥l XU PPDs 0.1mg L DRE
BzrheErty P EREL, TOKRD Y RIEFEIRR
HEELI, FTORBIEIRIVICTTED Th
Do BTH LA X 5ic Wax I (Z¥MGHmc X hEHR
tey R Ex Licht, Wax M X Wax V O
BEHRITERRT 2V IHROLAZ LA H bR
60

2. 7YXV IMEROWLL: T Wax I B & % A
W, ok TAP 3 X7t BDB-TAP rDEEEICL Y
ELEY FERREL, V- T UAF-ORBERRYEE
Lo EOBBITE 4R TERD Thbo RITRT LS
iz, PPDs (0.1mg)+Wax Il %&EELEY FTIXHE &
2iey RIGOBELR» bhicniz K L, TAP (3mg)
+Wax I % X 0 BDB-TAP (3 mg) + Wax II &R C
BA Y RISHBERR T bigrote T 7 b, TAP
bEi TAP BEG LTL W RERRTFLR2T W 5
BDB-TAP 7 v .-3v MEMAOEHK Wax I L A
LTELEY PERELTHY - 7 UAF—RERELL
Teh2ois,

Table 1.

Acetone-dried human tubercle bacilli, Aoyama
B strain extraction with alcohol and ether(1:1)

|

Residue

Preparation of Wax Fractions

Extraction with chloroform
Chloroform soluble fraction
Filtration through Seitz filter pad
Chloroform v\}as evaporated
Dried material
Dissolved in ether
Precipitated with metanol
Purified wax components

Two extractions with boiling acetone, each time
for 4 hours

Acetone insoluble material
Acetylation for 24 hrs at 37°C with pyriding and
anhydrous acetyc acid. After cooling procipita-
tion by the addition of 5 volumes of ethanol

Acetylated wax fractions

Silicic acid-celite (1 : 1) column chromatography

Wax I Wax I Wax I Wax v
Eluted with Eluted with " "
Benzene Chloroform- " "
methanol
(95:5) (9:1) (8:2)
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Table 2. Tuberculin Reactions Elicited by TAP (25 mcg) and PPDs (5mcg) in Guinea Pigs
Immunized Intramuscularly with Various Kinds of Wax Fractions Alone and with
PPDs at the 4th and 8th Week after Immunization (1)

Antigen No. of 4th week i 8th week o
im;sfgizfa%li-on gl;)iizga 24 hours 48 hours 24 hours ‘ 48 hours
(dose) TAP PPDs TAP PPDs | TAP | PPDs | TAP | PPDs
1 | 7x8 | 17x18 0 15X11 | 0 19X14 | 7x 6 | 12x12
2 18X14 | 22X15 | 14X 9 | 17x13 | 17X14 | 16X15 6X 6 | 14x13
3 11X 9 | 22X14 | 8X 7 | 14X13 | 18x12 | 15X15  11X10 | 13X12
Wax I 4 14x14 | 13x17 0 16x12 | 0 0 14X13 | 12x12
5 156X14 | 23X14 | 11x10 | 17x16 | 13x13 | 12x11 | 15X13 | 13X12
(3mg) 6 15X15 | 22x18 | 10x 9 | 18X16 | 17X16 | 20X17 | 14x12 | 17X16
7 1512 | 21x14 | 12x10 | 14x12 | 0 | 17x13 0 0
8 2019 21Xx21 17X11 16X16 | 20X15 | 15X14 4X 4 12X12
| Mean | 13.6 18.3 8.0 148 | 9.6 11.9 8.1 11.3
9 17X16% | 27X26% | 14X12% | 24X20% | 17X16 | 23X19 | 15X14 | 21X18
10 14X13 | 25X23% | 11X10 | 20X19* | 15X14 | 25X19% | 14X14 | 18X17*
Wax I 11 18X18* | 16X16* | 16X12 | 17X13* | 15X11 | 16x15% | 12x12 | 14X13
(3 mg) 12 19X17 | 18x17 | 13X13 | 17Xx15*% | 18x14 | 21x19 | 12x12 | 16X15
4 13 17X12 | 22x16 | 11X10 | 19X18* | 16X15 | 16X14* | 13x12 | 17x16*
PPDs 14 17X15 | 25x24% | 11X10 | 18X13* | 20X16 | 21x20 | 18x17 | 20x16
©.1mg) 15 18X12 | 21X20% | 11X10 | 20X16* | 16X14 | 22x17 | 12x11 | 16X15
L me 16 19X16 | 24x20% | 13X11 | 19X17* | 17X15 | 19X17 | 14X11 | 20X19
Mean 16.1 21.3 11.8 17.8 15.6 18.9 13.7 17.0
17 0 0 0 0 0 0 0 0
18 0 0 0 0 0 0 0 0
19 0 0 0 0 0 0 0 0
20 0 0 0 0 0 0 0 0
T
Wax I 21 0 0 0 0 0 0 0 0
(3 mg) 2 | o0 o | o 0 0 0 0 0
2 | 0 S0 0 0 0 0 0 0
24 0 0 0 0 0 0 0 0
| Mean 0 0 0 0 0 0 0 & 0
25 10x10 | 13x12 0 7x 7 | 14x14 | 15x15 | 13x10 | 13x12
26 5% 5 0 0 0 14X13 o I o 0
Wax I 27 0 0 0 0 0 0 ‘ 0 0
(3 mg) 28 10X10 | 14X10 0 0 15X12 | 14x13 | 9x 8 | 12X12
+ 29 0 0 0 0 0 0 0 0
PPDs 30 0 0 0 0 0 0 o | o
(0.1 mg) 31 0 0 0 0 15X13 0 | 12X10 | 0
e 32 0 0 0 0 0 o | o Lo
Mean 3.1 3.1 o | o9 | 67 | 23 39 | 31
33 o | o 0 o | 13x13 0 0 0
34 12x12 | 11x11 9% 9 | 8X 7 | 15X15 0 0 0
35 0 0 0 0 i 0 0 0 0
36 0 0 0 0 0 0 0 0
PPDs 37 0 { 0 0 0 14X14 | 15x14 0 0
(0.1 mg) 38 o | 0 0 0 0 0 0 0
39 0 0 0 0 0 0 0 0
40 0 0 0 0 0 0 0 0
Mean 1.5 1.4 1.1 09 | 53 1.3 0 0

*: Hemorrhage or necrosis
Numerals indicate the size of induration.
Tuberculin reactions were observed at 24 and 48 hours after injection of TAP and PPDs.
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Table 3. Tuberculin Reactions Elicited by TAP (25mcg) and PPDs (5mcg) in Guinea Pigs
Immunized Intramuscularly with Various Kinds of Wax Fractions Alone and with
PPDs at the 4th and 8th Week after Immunization (2)

Antigen | 4th week 1 8th week
used for , No. of
immunization' &uinea | 24 hours 48 hours \ 24 hours ‘ 48 hours
(dose) pigs | |
TAP PPDs TAP 1 PPDs \ TAP ‘\ PPDs ( TAP PPDs
41 | o0 0 0 L0 12X10 0 o o
42 0 | o 0 r 0 0 L0 ] |0
43 0 oo 0 o 0 0 I o S0
Wax mI 44 0 L0 0 0 0 0 0 ‘ 0
45 0 o0 0 l o 0 0 0 Lo
(3 mg) 46 o | o o | o o | 0 0 0
47 o | o o | o 0 0 0 0
48 0 I o 0 0 0 I o 0
| |
Mean 0 o0 0 I 0 1.4 ? 0 0 0
i 49 15X14 | 21X20 | 12x10 ' 18x17 | 16X15 | 20x18 | 16x15 | 20X18
| 50 18X17 | 24%23 | 13X10 | 17X16*| 21x16 . 22X19 | 14X13 | 17X16
Wax 1 51 14X13 | 12X11 | 10X 9 8X 7 | 13X13 | 15X14 | 10X 8 | 12X11
(3 mg) 52 23%X16 | 20X15 8X 9 9% 7 | 17x15 | 15%x13 | 12x12 | 10X 9
+ 53 17X15 | 27%22 | 10X 9 | 19X14 | 14x12 | 16X15 | 11X11 | 15X14
PPDs 54 12X11 | 22x21 7X 7 1 14X10 | 17x12 | 20%x13 | 13X11 | 16X14
(0.1 mg) 55 17X15 | 18X17 | 12X10 | 14x11 | 18X15 | 19X17 | 14X13 | 16X16
56 16x15 | 16X16 | 12X 9 | 14X14 | 16X14 | 17X16 | 14X13 | 16X13
- Mean | 155 19.1 10.0 13.1 | 158 | 16.7 12.6 14.6
57 0 0 0 0 1210 | 0 0 0
58 0 l o 0 0 0 0 0 0
59 0 0 0 0 0 0 0 0
60 0 0 0 0 0 o 0 0
Wax ¥ 61 0 0 0 0 o | o 0 0
(3 mg) 62 7X 6 5X 5 0 0 | o [0 0 0
63 0 0 0 0 | 14X14 | 15X14 0 0
64 0 0 0 0 11X 9 ‘ 0 0 0
Mean 1.6 1.4 0 0 4.6 = 3.3 0 0
65 19X14 | 23X22 | 11X10 | 16X15 | 18x14 | 17x16 | 13x13 | 15%12
66 17X15 | 22X15 5X 5 | 17Xx16 | 17X14 | 15X13 | 14x12 | 14X13
Wax ¥ 67 15X14 | 20X18 | 19X11 | 16X14 | 18X18 | 17X16 | 14X13 | 15X14
(3 mg) 68 16X14 | 20X19*% | 11X11 | 17X16* | 18X15 | 16X15 | 14X13 | 15X12
+ 69 16X11 | 20X20 8X 7 | 16X15 | 17Xx14 | 19X16 | 16X14 | 17X16
PPDs 70 20X17 | 20X20 | 12X11 | 16X15 | 15X15 | 21x18 | 13x10 | 17X15
(0.1 mg) 71 24%22 | 20X18 | 15X12 | 17X15 | 18X14 | 20%x20 | 18x15 | 1817
72 15X15 | 20X19% | 11X10 | 16X14* | 17X16 | 18X17 | 14X14 | 15X14
Mean 17.1 19.8 9.9 16.0 16.1 17.1 13.8 14.9

*: Hemorrhage or necrosis
Numerals indicate the size of induration.
Tuberculin reactions were observed at 24 and 48 hours after injection of TAP and PPDs.

D TAP Oy RBIERED L LIt 2WTik T
ZEZELD ZIOTHMIHRELTWBLEIATHLHDT

ZZTIXEET 5o
3. £ =

EHEEAY Y RIERMARET 505t LT
BEAUNOERESRSOEENLETHY, F0x
BIIFERE Wax D @G MBELTWAH Z iz D\WTii—

BIZBDOLRTNB LI ATH D,

Lederer 59 35 X OtH e 599 iz X pusEE Wax
DELSDT S o v MEBIEEESEALES LT
7F K% LT\ % alanine, glutamic acid, meso-
aa’-diamino pimelic acid DHFERZ L BED ThH DL
Wi,

FFRC B THEB T Y BRIERE YR ok’
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Tuberculin Reactions Elicited by TAP (25 mcg) and PPDs (5mcg) in Guinea Pigs

Immunized Intramuscularly with BDB-TAP (Bis diazo benzidine TAP), TAP, PPDs,
BDB-TAP+Wax I, TAP+Wax v and PPDs+Wax Il at the
5th and 7th Week after Immunization

" Observation periods i ) Observation periods
Antigen No. of after immunization Antigen No of | after immunization
immupization BUin€a  Sthweek | Tth week ; 9Sed1of guinea  Sth week | Tth week
(Dose) PigS | TAP | PPDs | TAP | PPDs (Dose) PiES | —14p T pPDs | TAP | PPDs
(25 mcg);‘ (5 mcg) \ (25mcg) | (5meceg) . | (25mcg) | (5mcg) ‘ (25mcg) | (5meg)
1 0 | 0 0 0 ;' ! 21 0 0 5X 5 0
‘ i
3 0 0 0 0 | l 23 0 0 0 0
(3 mg) 4 0 0 0 o (0.1 mg) ' 24 0 ; 4% 4 0 0
5 0 0 0 0 “' ‘ 25 0 0 0 0
6 0 ‘ 0 0 ‘ 0o | PPDs | 26 17X15 | 20X20 | 24X21 | 28X26
TAP 7 0 | s5x5| 0 | 0 | (0.1mg) | 27 |11X11|17X15 | 24X24 | 30X25
8 0 0 0 0 + \ 28 12X10 | 18X17 | 20X 20 | 24X22
(3 mg) 9 0 o | o 0 | Waxm 29 | 10x 9| 21x16 | 16X15 | 23X20
10 0 0 0 o | Gm& 5 |14x13 | 22x20 | 23%21 | 26X25
TAP 16 0 0 0 o | 3 o | o 0 0
]
(3mg) 17 0 | 6x6| 0 0 [1 Wax m | 32 | 4x 4] 0 0 | 5X5
+ 18 0 0 0 0 I | 33 0 7X 6 0 0
Waxm | 19 | o 0 0 o Gm® 3| o | o | o 0
(3 mg) 20 0 0 0 0 '} | 35 o | o | o 0
Wax I : H614-m-2
Numerals indicate the size of induration.
Tuberculin reactions were observed at 24 hours after injection of TAP and PPDs.
(0.1mg) @ PPDs # Wax @40HEEL LT, ¥ - %o
TUNY—EAEYRIELIOIRR L, TAP % 7213 . -
BDB-TAP T3 ¥ R{EFMEER L X oDl 21220
T, KOBENE L bhb, TD—2ik PPDs 1 TAP 1) Raffel, S. . Am. Rev. Tuberc., 54 : 564, 1946.
b A B e 5 EAE CIS b 5 & & T h 2) Raffel, S..J. Inf. Dis., 82:267, 1948,

Do COHEIEE LI 5T T MELTWBL 3 3) White, R.G., Bernstock, L., Johns, R.G.S.
° = = —wme = and Lederer, E. Immunology, 1 54, 1958.
Y RIGHE, ARfEREER L OB IRICORREMER ST 4) White, R.G., Jolles, P., Samour, D. and Le-

PPDs » TAP iR BMHEREYTRT LN TFEX derer, E. : Immunology, 7 - 158, 1964.
NBLIAHTHbBo £ 2 BHEKEEAL Y RIFRMEY 5) E%M&#EE&%?‘&EW&H - FchERE - B
< i - ZIUEEKER - f58%, 41, 506, 1966.
RIET BI04, Th bk THDOE KRS . .
ISHEEH CROES 6) HchEME - BEET - HiE - HIRAE - B
k%f/FO'CL‘%ﬁéﬁsk LT@—%@%ﬁiﬁ" ‘%’C})% j—\-EB : ﬁi&, 41 R 507' 1966~
DTN AINENLI T ETHD, ZHHD HITDO 7) Someya, S., Hayashi, O. and Yamamura, Y.:
TOMPZDOWTIEES BRI BEAE T E 2 Th Am. Rev. Resp. Dis., 86:542, 1962.
% 8) Someya, S., Koyama, K., Asami, N., Kataoka,.
° T. and Yamamura, Y. : Jap. J. Microbiol.,
10 : 221, 1966.
AT, AREERDYHERPRFEZ LEE—, 9) Someya, S. and Awano, R. : Am. Rev. Resp

PLUERBO L D*FAPERL VERI NI DO TH

Dis., 96 : 314 . 1967.
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4. Prevention of Tuberculous Cavity Formation by Desensitization
with Various Mycobacterial Components

Yoshihiro YAMAMURA

FERMEERNRA LIcEHE L Lo hichith
LDEDOT7 VAF-RIEDEREE I WD L%, TT
TRARIABE—#E R L ORROHEBIC X > TERHY
THLNMIIRT VD, Ty 2 Y YERFEICER
RUEBWCTEHTH L, Y12 ) VRIEHK DI h,
VWb B BRRIEA BIL$ 5 2 i3 Koch LISERR Hh
TERLIATHD, FLTUABIZZDOFEXFIAL
T, RRR Y~V 2 ) vORFEES*TIc>T, LR
WARBRECFRIL X h B 2 L w DT, SN Z DZER
TR EERT VAF-REE bbb T 1007 2 — %
—t LT, W bHEBERSYBRIECH TS0 %t
FRCBITL, RARRCEEVAMEIEL YL 2 ) v R
', Mk DBIRIC OVWT L EB YN DT &
CHET B,

1. BEEEARFCIDBEEE @D

1) ZERPRCS x5 HE

Be LUIEE 2~3kg OFRFB LA, 8~20 [t
HOTIRE Lo FLTZMODORBICHHERE=
dRERDAEE 10mg (JBR) *72ix BCG 4 50mg »
ABRREK (UATAEARKLIZE) BB L THREAIC
HEH LU TRIERTIDl £LT 40 BT YL 2 Y
VEIE T Iy RIGLBER) MBETHDRHRL
TOBLFNFRDBEC DN TROIMNEEER S ¥ IS L
THRREIER T2t T34E 1 BRI KE MBS IR
I~2ml #EHHARES, F2RHIRAFOLTHREL
Feo RN Y VEA 7S 3~5mg, HIPI/EKELD
M Lics 2 — B 10mg, HABILRBERL Y 05
ShIEBEEGX Vv Ihicy <2 ) vRF7 24 ¥
7% % TAP (Tuberculin Active Peptide) »Z+h %
hifi25 74 v (LFl-7 L8830 PR 7Y v
(UATFHZ L0550 BIR G: 1D CBRLTREDOHA
R 1BLEESH Lo ZOBEERBREBVIEE
W Ty ) RISDOBREET B DRBRREIEZBIB LTH, 5
70 AR ETHH, H2~FANOFETIXI0HET V]
RISt 5, FZ T OBRRIEC LY TY ] KIE
PBHEAL LI DR FEN D T D b EIMBFEE=#HEE 5
mg % 0.1m! D7 - 7 BEBELTREDOH

RIDEMICFESH L7co £ LT 30~60 HECREREIRL
7o TERBHEFABEIREERREE TS Lo TR
BOFER XVA Yy o — L TREIE MEXFROLE
RCHRIERIEL T hbir 2L KRERBR L L
TOFERIIELCRTL ThdHo ThbDERRERE,
Y7 Y)VEATRS, BNz Yy - RSx4
¥ ; TAPCRRRIE LB A ZRME M Ik #32»
Table 1. Rate of Cavity Formation in the Lungs

of Rabbits Desensitized with or without
Various Mycobacterial Components

Exptl. No Substanc.e_use'd for Sacrificed time
. ‘| desensitization 30 days 60 days
. | None 2/ 5% 4/6
Culture filtrate 1/ 5 0/6
2 None 6/ 9 2/3
7S 2/11 0/7
3 None 3/ 4 4/4
Mycolic acid 5/ 8 6/8
4 None 3/ 4 4/4
TAP 4/10 3/9

Mycobacterial components were injected intramuscular-

ly or subcutaneously.

* Numerator, number of rabbits which produced cavity
in their lungs ; denominator, number of rabbits which
were used in the experiment.

Fig. 1. Effects of Desensitization with
TAP on Tuberculin Reaction

0———0 Control rabbits

1
[ ol . .
mm g < = +—=——+Rabbits desensitized
303 =g S with TAP
s e g e
N 52 =2
g | = S 2%
S rz g g8
© ) 8 e < e
54 (72} n" i
w 20
e A
-
]
E)
/
v 101~ AN 7/
& ——
0 1

2 4 6 8 10 12 14 16 18weeks
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Bh, I 2 UBTHRE LGB IR L E2D
TR IEERILED bhich Dt

2) Y] RECRIETHE

LFREEBRC BT S TAP CHRIERTA KR L5t
BRELD [V ] RIEDOFHEOHBIZR 1 1CRT0<
Thbo TIhLREREROEHFT I VBELL MY
RIS BRI L2 THIR GG RICICE LTV A, &
BE DRSS X > THOBIRE (LT 2 @R 5520
bhBH, HBREICHR TR RIEER LT
585 Thobo 7k 7S, BEHRMTHRIEYR fT7c20
FRTL R ER RS, § 2 - LETHRRERER
RERBEMBRRE L ORI Ty ) OBz K& it
EXRRDIEIDI,

3) MmAHMffic RiETHE

Seibert DEHAXHIFE & LT 100 mcg/ml » X1 HK
L LTHEFBTIC L b REMTE & ORI EBUERIGY
fFisw, KR0S bh - HEOBRAFREEY >
THEMERR Lico HA Licmiziz TAP CRRES
NIRBME & IFRRIFNBREMBE TH %o FTOKE
QX 2 R0 < BRIERE L W REE & Tl i
KEIRERRDILIN DI, RBEREBBRRE RS LU
- AEBRRERTIRAUL ) CRBR L VDR
m2ts, Ll D THURIFAE Tl iic £ &
bzt I 3cBbhb,

2. BUGSIUVEERSICLDB®RME GHEX)

1) SREEOBEC X 5HRE

SETOERBME, LEBEWE, Y12 ) vEAE
LUPRT 2L VCRBREIENTHETH D, RV
L35 DOTECEKESE THREELTHED & 5 e
WTHRE Lico ¥FRRIE I AMAIESE 20 mg » ik
A7 - RIER 1 ml RE LT 1BMRC T2 BEHE
LD 30 BRI AREERE HyRV #k © i BIEE 5

Fig. 2. Effects of Desensitization with TAP

on Circulating Antibody

' >
A H]
o < 5 .
S = g, o Control rabbits
s .- 2 3.8 .
B °e 85 +———+ Rabbits desensitized
2 £3 58 with TAP
£ 8.2 CRS)
3 n ‘=
A £
X80 |
§ 1, 5
E p-—=%¥
= x40 e
o
P
§_9 x20
5
< Xx10

L L L R N R N N s

2 4 6 8 10 12 14 16 18 weeks
Tuberculin Protein A was used as an antigen and the
sera were obtained from the rabbits desensitized with
or without TAP, and the precipitation reaction was
observed.
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mg %77 BEK 0.1 ml i RE L T o fipc
TS L, 30 HARCEREHR L TERUR OB RLXHEL
Too EEABEE LT, RBEORE ME2T 2 RRIC
F&YFRT 15 BATL b HyRv gRD IFIEE 3 mg R 4EAK
CIRE LT 1 BRI 3 DA TERE ¥ THRIRIEH
FITION, & HICHIORBEE L L TR ZHEERE D
B L &7 7o DR BICKERZINFATEE O K b i~ Staphy-
lococcus aureus fRZRIEREY S5mg FAAKCHEEBELTL
BREWC 3EDEN TRBKD A 7 ¥ o — NV THIREH 1T
Teotco FDERITE 2R T FEREORE S FiT
X BRI 2 T Dl B CIN FRIEM EE BRI LR T2
R I INGI X LT 523, Staphylococcus aureus D
B TIRZEREROMENIED bhitve ZD X 5 ick
R LREBEEOBIET S BETRT X 2 2RV ES
Bz Hh, ¥ 7o Staphylococcus D ETIIF DR
RIBDORENC L OHLIBEOHFEHFRED LS
ZENEZDND, RBHEREDOMIIET X b =R
Table 2. Effects of Repeated Intravenous Injections
of Bacterial Cells on Tuberculous
Cavity Formation in Rabbits

Lesions in the lungs
Bacteria injected —
Cavernous| Necrotic | Gr;’;‘tl:&g
00000
None lolele el®)
Heat-killed
tubercle bacilli 000 00000
Heat-killed
staphylococcus 880000000
aureus
Fig. 3. Preparation of TAP by Yamamura’s Method

Aceton-dried heat-killed tubercle bacilli
|
Extracted with 0.1 N HCIl at 37°C for 72 hrs.
I
Through Seitz filter

l
Neutralized with 5N NaOH and kept for 2 hrs.
at room temperature

l
| [
Ppt. Sup.

Added equal volume of picric acid and
kept overnight

Sup. Ppt.

|
Dissolved in distilled water and added
10 volumes of aceton

Sup. Ppt.

I
Dialyzed against distilled water

[ I
Non-dialysable TAP TAP
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Fig. 4. Preparation of Anaphylactic Shock
Substance (Polysaccharide)
Culture filtrate of human tubercle bacilli,
strain Aoyama B

I
Added equal volume of 20% TCA and centrifuged
l

| |
Ppt. Sup.

I
Dialyzed

Added equal volume of alcohol

and centrifuged

1
|

Ppt. Sﬁp.
Dialyzed an(li lyophilized
As
Chromatographeld on Dowex 50
Eluted fraction by distilled water

Rechromatographed on DEAE-cellulose
[

I |
Aax AB
AS : Shock substance

FRIE X A RBOMMI—RTIEA L, #H\CEREMEDRKIE
MERD bt TeIRHEKEGZDOHEBIOHAMESFT X 5
RERAE & R A Tohs & DFETIT S DR IR R

RBHDHN, BEEC S TEI T E DR IEZHRITEEH
1o

2) WS OBET X 5 REE

LU EDERRD HEIEC X BBRIEHEN RN TH S
DT, fMOBEHERDIT2OWTHHIEC X 5 BHRERRIC
DUTHRE Lico E350 B BE (L A5 INEAIEHE Sme %
0.1ml D7 - RIRBRCHRE L THEAIDIA & &E
H U 4BERCEBRER Lico EREIEZEOIE 28
37 & b B3 ¥ © Non-dialysable TAP, TAP, &K/ C,
TFE7 4 7FV—PE (BEE) EOKD 2mg o
HERKCEMRLTIA2EOEIC THE L 7 Non-
dialysable TAP, TAP ot K 312730 T
Non-dialysable TAP (3 TAP I h 3 RR3FBE D&
WRTZ XL FTHHEELDND, 7TF7 4 7FV—4
B S 41203 m Th Y, T OWEITEKE
fEEL By MCERHTHETF 71 FF v —RRBIXE
BA, FRRICIETF 74 FF Vv —HRIZ¥, &0D
'8H % Dowex 50, DEAE i w—~X, 5 a27mr=<}h
7574 —CREUTHL2O0WHECFT bR, T
I~ ARERDETHEHEETEHLDLEL DR D, £D
#'1 % 3128 X A b 1 < Non-dialysable TAP,
TAP 2 b Zh L 2R EIE L, [y ] KIS %
#HT 5, FLEAC TLLHBREOMFIZIEIED SR
DA%, SEEED L TRERREES Ty | RICOMHZ)

K B43%8 E8E

Table 3. Effects of Repeated Intravenous
Administration of Various Mycobacterial
Components on Cavity Formation

Substance Lesions in the lungs Tuberculin
injected Cavity or Granuloma- reaction
necrosis tous lesion
00000 _
None | 56060 4
None-
dialysable 99e00 | 4
TAP
O0000 | ___
TAP lole +
Protein C | OOO SOOOO _____
Anaphylactic
substance 00000 _
(Poly- O0000 A
saccharide)
— :0~5mm + :6~10mm + :11~15mm

4 : more than 16 mm

Table 4. Effects of Intravenous Administration
of Mycobacterial Components on Allergic
Reactions in Cavity-formed Lungs

Death time Histological findings
Substance after lst in lungs
injected intravenous | Hype- Exu- | Prolife-
injection remic dative rative
16 hrs. “ H H +
1mg of 18 hrs.
heat-killed s bl bl +
BCG 23 hrs. + + +
4days + + H
12 hrs. + +
4 mg of
Protein C 14 hrs. + +
14 hrs. + +
4 mg of No rabbit
TAP died.

Mycobacterial components were suspended or dissolved
in saline and injected intravenously into the rabbits
which had previously received 8 mg of heat-killed BCG
into the lungs one month before.

RLBD bRIeh Dl Lich D THEETIRBRIER
R X3 cBbhb,

3) HHAERSHBEL7 VvAF -G

LiEDEEN L, EiKEEt, Y12 Y vEBRBID
R XA FICBRREIFRRLVED R DD T, ZhHDHE
RO DESH L 7 V¥ — & OBFIC D THES Lico
Ticbb 8mg DEFMBMIEE % 0.1ml OFi-2F « B
7 BRCEE L TREOMMN ORGP S L, 30 AIC
BRI Th B, BCG nAsER 1mg ¥7-13%&
FC4mg ¥k TAP4mg #4HAKCERH T B
fELT 2 RIS THEE Lico ZDREYIT41TRE R
50<, INEATERE, BEC RMELATRILIT X T 12
Fefdlh 5 4 BLAPICSEE L, Bl 3oy Feum & B4
FEx BT, K LT TAP it LA TIXET
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Table 5. Effects of Desensitization by Various
Mycobacterial Components on Cavity
Formation, Tuberculin Reaction,
Circulating Antibody and Other
Allergic Reactions

Cavity | Tuber- | Circula- .
Substance injected | forma- culin ting :_E;izigf:g
tion reaction |antibody
. 1
Bacterial cells -~ |+
| i

|
Culture filtrate l - | +
Protein C

Tuberculin
active peptide

Mycolic acid -~ > | <>
Polysaccharide

(Anaphylactic
substance) !

(=) in

rabbits

PRIEHFET, LD XS eRIEIED bhigh Dl &
D X5 kER) CEKEKE, EAC TIXEW T VAL E —
RIEDERDHNDBN, RFE2AL FTELL T UvAF—K
GZZREd bW I 3 IKBbh %,

3. # &

4 ¥ TORBRL DRREIEAEC ST 2 5 HEEES 21t

5. W XL Y

335

FHCSE LT, R, (Y] RIG, @mFbis, 7
VAFE -G RIETHRYFERTH L E50ML TH
Bo TivbhLREMA, Y] RICHEKES, 55
B, VN2 VERBIUX7 24 YOBEEHIC X
DOTMHENBN, 12—, SEEOESFICLOT
BRI T UTEREHRE TV ] RIEDHE
HRFFETT A5 L5 ICBbhd, Shick Linddiikix
BERIEALE Z LD TE BB IR Lich D TIE
EZHTr 2PWBEIBEE IR 7 (4 FTHLDEEX
bhd, TOHE, BAXAWGIEEIINRYENT
VA —RIEA B BH, X724 FERGICSE
27 VAF -G &L Bbhich Dl Lich2>TH
RAEALE I XD CRAMROMIE 21T 5 HaHw, ¥
A7 YVEBAIDLRT XL F2BEWEZ LAEIER
ML R THSD L Bhbh b,

ARRCHID TIREL Y v ILDOGEE iV
WA fE—##R 3 L B & G ot b F IR ILHEE
RICEST o

(HRIFRE : MRS, CEE—,
—5B, IINER)

IWRRRE, &

J > 7 L JL £ — O transfer

RRAEEREREEHET K B B fF

5. Passive Transfer of Tuberculin Hypersensitivity

Shunsaku OSHIMA

YN 2 Y Ve 7T UALF — D passive transfer (2D
WTik Chase LISRSKOBE#RE, H b, BRIFEHHO
Y VojERERE, BRMERAD B\ R E AR EE T
CEHTAIZ LRI Y2 ) VERSHREELY B
ZLXAMDEETH B, 2L, TOEREHFELLT
TEMRRERAVSZ LABADEFL Sh, BERLCMH
RAECHERE b O T T BEITFETHHLEEL
bR T\ ce

1955 4 LawrenceV (e + O K# M & i BRI FAIE &
BALWTE»T Y] 7 va¥ — D passive transfer (=
I LictBEL, TOEKRTF % “Transfer Factor”
L &4 Llco =@ transfer factor (T.F.) (DTt
Z DOt Baram 52 2 X 3 FEMIHEL TR, LD
HR2EEOEMERFLFET I L#ME LI, Titbd

adenine, guanine, cytosine »&¢shs uracil ¥4 % /¢
\» polynucleotide &, fti>o—-2i% rG %4 ¥r globulin
B IO RNA ICHKT 2 LHEEI D ribose &
BT bo LIchiDTIY ] 7 Ui F—Dpassive trans-
fer T MicBITAM Y, MIMBEEO—ESE R A\
THARETHD L RIIRBTEDT,
—HPHTOWTIE, BB LM RR XY T
7 U F—0 transfer factor #EFBH LI\ 5 BT
X DH|E T TLh DT, 1964 SER 4% BCG FEEiC X b
(¥ LUt challenge (BB (i) % T e 2olcv ¥
(LT “VC w47 r18) O fifae i fkahhh i X
D Iy] 7vaAF—%{EEL D DEESTHED 5 HEHTRI)
LT J. Immunology §& ¥ it Lo T biifa
PEHURRRREC X VBB LCER Lozt r 7
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Table 1. Summary of Passive Transfer Experiments
with Alveolar Macrophages or Those Fractions
Obtained from Rabbits Sensitized and
Challenged with Heat-killed BCG

1. Living cells +)
Disrupted cells (Freezing & thawing) (—)
3. Cellular extract (Supernatant after cen-
trifugation 20,000 g, 90 min.) (=)
Dialysis through cellophane membrane
against distilled water (24 hrs., 4°C)
Water-soluble fraction

Inner fuid (Supe:rnatant) . +)
Water-insoluble fraction
(Percipitate) (=)
Outer fluid (=)
4. RNA fraction of cellular extract
(Kirby’s method) (=)

5. Fractions of cellular extract obtained by
zone electrophoresis

a-globulin +)
B-globulin (=)
7-globulin (=)

6. “FC 3” of cellular extract obtained by
sephadex G 200 gel filtration (+)

“PC 1” of FC 3 obtained by sephadex G
25 gel filtration (+)

Transfer factor Molecular weight 15, 000~70, 000
Sedimentation coefficient 3.2 S
U. V.absorption maximum at 280 mu

7 VIEXRAOCTEREKET 24 BREER L%, 05
AR X 5 EEER YT, ERFBITRTH
ka2 R OBIRA S 5 WIZEBRCEST 5 Vb
% systemic passive transfer | XDtz FDERBH
PR SR CTIRES% 3 B Bl Ty ) BZH» R
B, BT Uig\ g 8 53 T It T
TREDHER B, B DBENARCEONRY &
MRUICHEIE2 8RS LcB ik Ty ) REERIZLA Y
E L ehotc, ZORBRBR L b R~z lanh g
i T.F. r3tic 2o E M EERTF “inhibitor” 2%
FEL, FEWC LT inhibitor 2K X hict-dFH
HEFD T.F. OEEIBELRALDELEL T 3,
L7chiDT, RREL OMERECR N3 X 5 iifa
BT B BIZ L % passive transfer 233 RT R
KO EBH & LT, Z @ inhibitor »FE R 21>
e i g,

fiEHsD T.F. ©250TXBR» 7 A2 & % HIRE
K#kBh<> Sephadex G-200 35 X 0% G-25 i X 3 » LI
Bz X BHERRETIOCER, BI1CBIELLLS
BB Tihebhb T.F. O0KGIESFOEH
LiEE I NG,

—7 VC vy ¥ MmiEs &b Mkghtii+o T.F.
LA— BN ERRTFL2IH L. Thbblis

B B3k BB

Table 2. Summary of Passive Transfer
Experiments with Serum or Serum-
fractions of Rabbits
VC : Rabbits sensitized and challenged with heat-killed

BCG
V : Rabbits sensitized with heat-killed BCG
N : Normal rabbits

1.
rmmE—— | M|V |V
Treatment i
Inner Supernatant| — - +
Dialysis fluid Percipitate — - -
Outer fluid - - -

Control (before dialysis) '

2. Fractions of VC serum
a. Fractions obtained by zone electrophoresis

Albumin (=)
a-globulin (+)
B-globulin (=)
r-globulin (=)

b. Fractions obtained by sephadex G 200
gel filtration :
FS1 (mainly 19 S macroglobulin)
FS4 (Molecular weight less than

70, 000) (+)
c. Fractions obtained by sephadex G 25
gel filtration
P1 (Molecular weight more than
S I 10, 000) (+)
IPZ (Molecular weight less than
10, 000) =)
The transfer factor found in VC rabbit-serum

(FS4. P1) and VC rabbit-alveolar-macrophage-

extract (FC3. P1) seems to be the same.

(+)?

iilamhEEOBE L Rk, BB S A X B35RER
BB 3% B\ ik Sephadex G-200 3s X7t G-25 % B\ i
FAREC X b 5l L-&R, Mlambgose L l—
D5E (FS4-P1) o T.F. » LTOEMYIER L,
CDOEBRBME T 2 ITHBIE Lico RRCAEORB X5 IC
o T.F. 13 VC v ¥mBhcoAEHIN, EH
TYF UENYHFLRLE) RRIEDOLTFHDT
challenge % {T7sb/e\ 7+ (LAHEV ¥ 4 ¥ L FE5) D
MERIIERA IO L LD, BFHLMlaH
ko T.F. »i challenge X \3 B cEic X >T—
BRmAC K Ehi-d0r# %2 5h %, Kochan &
Bendel e ey bizkiFBERT OT 72\ L OT
TR Lic e v OoRmER% RIEBIY O BIRPIC ST 5
7, 5HBWMT in vitro TREMIRY OT TAET 5L
RefEflfasR D T.F. Afifas ST 2\ 5 412
challenge = X b fifas M~ T.F. 2%l X h
BEWSBADEZ FHIRHFTHLO L LTHRKE

¥ fo i PRI R DB AT D Hivio ot



1968 %8 A 337

Table 3. Results of Passive Transfer of Tuberculin Hypersensitivity with Dialyzed Human Serum

Donor : Tuberculin positive donors were injected intracutaneously with 0.1m/ of 1:100 OT.
Two days after the injection serum of the donors was collected and dialysed through cellophane
membrane against distilled water for 24 hrs. (4C)

Transfer : Intracutaneous injection of 0.5m! of the material.

] Tuberculin reaction (Diameter (inm) of induration I
. i 48 hrs after PPD inj.)
Recipient \

Donor (age, sex) | ) N | Day of test after injection Judge
age, sex |
| o | 1| 3| 7 | @&
] o - - 1T T o
Bl : s ! -
‘ I 0X 0 | 0XO0 | 0XO0 0X 0 | 0XO0
¢ 7 ; ‘ ‘
o |t NN S S
i L | 32X25 | 12X12 | 31X22 | 28X20 | 26X17 |
% ‘ e # o+
' - B s | i ‘ L+
' ‘ | 0X 0 | 14X13 | 16X15 | 17XI5 ! 18X 17
T o+ + | o+ | + | +
! 5 14 | ! i 1 +
Tuber- | L 15X15 | 13X13 | 18X14 | 12X12 | 13X12
culin | N & 46 | \ l \ | i
i ! ‘ + | + \ + | H | +# }
positive \ - 5 14 | ‘ +
\ 6X 6 f 1UX11 | 11X11 | 22Xx22 l 21%21
\ ; _ _ | _ | — | —
5 48 ? 15 | -
L 1- ' ox 0 0x0}0x0 0x 0 | oxo
| _ _ _ ‘ _ \ —
| 5 9 | ! _
. 0X 0 0X 0 ox0 | oxo0o ! oxo
I : 24 ‘ ,
i 2 10 -
| . L ox0 | oxo0 | 0xo0 | 0xo0 | 0xo0
T e T T T
: o -
L I ioxo 0X 0 oxo‘oxo‘oxo
Tuber- | | N
culin 3 | 3 5 -
. - 3 | 0X 0 0X 0 oxo\oxo}oxo
negative | [ ‘ ‘
| - - - | ox= =
I : ¢ 9 4 -
‘- ‘loxo 0X0 | 0X0 ! 0XO0 | 0XO0

* Tuberculin reaction on 10th day.

Table 4. Material and Procedure on Experiments of “Inhibitor”

Experimental material :
1. Extracts of alveolar macrophages from rabbits sensitized and challenged with heat-killed BCG
2. Serum from rabbits sensitized and challenged with heat-killed BCG
3. Serum from normal rabbits
4. Serum from normal goats
Starting material

Dialysis through cellophane membrane against distilled water
of the same volume with the material for 16 hrs. (4°C)

|
Inner fluid Outer fluid

Dialysis against distilled water of 10 times volume for Lyophilization
8 hrs. (4°C) . “Outer fluid fraction”
} Centrifugation (20,000G, 90 min., 0°C)
|
Supernatant Sediment
- Water-soluble fraction” “Water-insoluble fraction”

Test material was mixed with an active fraction containing “transfer factor” and kept in a refri-
gerator for 24 hours. The material was intravenously injected to normal rabbits. Tuberculin skin
tests were performed with 1:10 OT.
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Table 5.
Rabbit serum

i H43E B8E

Fractionation of Serum Protein Using Ammonium Sulfate

Added with half volume of saturated (NH,),SO, solution (33% final saturation)
Centrifugation (10,000r.p.m., 30 min., 0°C)

Sediment

Rinsed 3 times with 33% satu-
rated (NH, ,SO, solution

Dissolved in saline (1/3 original

Supernatant

Added 1/3 volume of saturated(NH,),SO; solu-
tion (50% final saturation)

Centrifugation (10,000 r.p.m. 30 min., 0°C)

volume)
Dialyzed through cellophane Sediment Supernatant
F . Xxembrane against saline Rinsed 3 times with 50% satu- Dialvzed
raction rated (NH,),SO, solution through
} Dissolved in saline (1/3 original . cellophane
volume) membrane
Dialyzed through cellophane ' against
| membrane against saline | saline
Fraction B Fraction C
Table 6. Passive Transfer of Tuberculin Hypersensitivity

with Fractions of VC Rabbit Serum

Tuberculin reaction (Diameter .
(mm) of redness at 24hrs., Antibody titer Electrophoretic
Fraction of | 1:10 OT) (Middlebrook-Dubos ( pattern
\V'C serum i — Judge haemagglutination) Cellulose acetate
Day of test after injection electrophoresis |
0 1 3 7
18 15 _ _ 24 21 +
+ +
A _ _ _ 18:18 _ 5120 +
Immediate _ {18X14(25-19 +
type + +
Immediate 1510} 10X9
B el BEES I  a 1280
19X18 |18 <15[22X20(19X17
+ + |+ + +
_ _ _ |22-20 _
+
C - - - - - 80
_ _|23x17 —
+
Control
0
(Serum) 10240

MR 75 FS1 i3 ici> 19S macroglobulin 45
id ZEER X h7ce L LEAZEIRRIHEA T 7 ThH
ST, %JED “conventional antibody” DRTEH il
700 = O B ES LicB o Lol SLEI 7o B e R T
7 BIERIOREN S L Tcd, oA EKIZoOnTit
Bt BEET b

B cite MiihwTh [v) 7va¥—o T.F.

DYFER o7 Tichb [V ] B FEICOT 1L
REY T3 o X hmaiENiRas T.F. & LTOiE
MEIEP Lzl RIFOEMAMERLICODTH
LM, SO I ER & B B E (L recipient R
Ml (&E 51 @) (cE>T v ) REEXHEETHC
LTHD, ZoliTiidec Lawrence® 74 f‘ﬁ AR A AL
it Thoto
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Table 7.

339

Inhibitory Effects of Various Fractions of Cellular Extracts of

Serum against Transfer Factor Activity

Tuberculin reaction (Diameter mm of |
redness at 24 hrs., 1:10 OT)

Material Day of test after injection ‘ | Judge
1 | 3 |7
“Outer fluid fraction” of l - l - - -
VC rabbit serum | — — — -
_ 18x16 | 15X13 |
“Water-insoluble fraction™ x +
: 30X22 14X22 15X13
of VC ranlt serum i 5 i +
(Sediment) _ 20X20 | 20%20 .
Fraction B of + ‘ +
VC rabbit - I — -
“Outer fluid fraction” Immediate 19X12 23X22 +
serum (VC serum) + type + + -
(30 ml) “Water-insoluble fraction” % | X
| (VC serum) _ 19:!:15 25+25 +
; — . _ _ -
Immediate _ 18X 14 25X19 +
' type + +
i . Immediate _ 15X10 10X 9 +
type + +
; 19X18 18X15 22%x20 | 19x17 l +
! + + + | +
“Outer fluid fraction” of - - ‘ - -
VC rabbit macrophage Immediate
extract (5ml) - type - -
H . 1 _ — —
Dialyzedalveolar o "4 id fraction” of _ _ - _
macrophage VC rabbit macrophage |
extract of VC | - exf”}i_(lgﬂl) B - B ; B
rabbit (5 ml) Immediate 17X17 28X 24 +
. type + +
i 20X 20 23X20 _ +
! + +

LA EDEERRRE X b B, 4 X FERRATEE T B 2D 0L
2 b TRt R S 2\ L fEM I X 2By
D Y] 7uvA¥—o passive transfer K Ih L, *
D T.F. {2 onWTHIBEF THEEYPALIIT L,
— BT Lo THIEZI RS inhibitor (2 DWTixkD
L) EBRETIL O

ThbbERAEL LTRER40mMLS, AR B %
T.F. fEM4E L RS LT recipient T % EETMC
BIRES Lico HESEATRD transfer B R UHE
T recipient © [Y | RICEERIVCTT A b L, E§H
BH#%, 1 HERXU3BEDORIENTRTEREDEES
#4 LicHkhc Inhibitor ¥ LTOEMEI B2 LHIEL
o

EERIYE LTy ¥ AV, EREEOHEY
#3570, T.F. EHESE L LT VC v 4 Fohtla
BB RO MU ML SE B (1/3 &3
RO IR T AT T 1/2 SRR CILB T 5 S @
%5) #BLTHEEDERBEEY B Lo Zom

ERESEBIZE6 R HNS X 5 1%k T.F. &t
#7% L, 5> conventional antibody Dk#4H % 4 Tr
SBEORMEMIBEI N TS 2 L HIETKE T A
PEDERRBD LWL ThH B, AFER FITIEGK
FTEN Lictk, TOENAKEY T.F. mEiEsE e LT
KERCAEA Lo .
MiamEE S 3 W mEY € e 7 » VERYAWTEY
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Studies on the Passive Transfer of Tuberculin Allergy

Mitsuo HORI
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FrMlanr bR Lxicwd, ook’ BFi
HBEMETHA 55, Fhr b Lawrence D \»
% transfer factor O L 573D THH 5, DMET
5 %o

BEBERDEADHFRIXD DI HE 2 ORIFECED
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BLENBHBOT, TOHRXFECHBEIh XKL b i
2y

3) RADERTIREBHHOMFELBTDOY - 7

VA F —DZFHEEIITFRINCKIDOT B,

% %=
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The 43rd Annual Meeting Symposium
III. PRIMARY DRUG RESISTANCE IN TUBERCULOSIS*

Chairman = Masukazu NAITO (Chest Disease Research Institute, Kyoto University)
Reporters - Atsushi SHINODA (Research Institute for Diseases of the Chest, Faculty
of Medicine, Kyushu University)
Akio AOYAGI (Faculty of Medicine, Keio University, Tokyo)
Toshio OHSATO (Japan Antituberculosis Association, Tokyo)
Hitoshi NAKAI (Chest Disease Research Institute, Kyoto University)
Itaru KAWAMURA (The Institute of Public Health, Tokyo)

~ Isn’t Primary Drug Resistance in Tuberculosis Due to the Infection of Natural Resistant
Bacilli ?

(Shinoda) Because we can find the marked difference in the frequencies of primary resistance
between in the cases of young and old age, we believe, the great part of the primarily
resistant cases are due to the infection of aquired resistant bacilli.

Chronological Progress of the Frequency of Primary Drug Resistance in Tuberculosis
(SM, PAS, INH)

(Aoyagi) The frequency of at least one drug resistant cases at hospitalization in the data by
the “Ryoken” (TB Research Committee supported by the Ministry of Health and Welfare)
was 11.9%, in 1957, 15.8% in 1959, 19.3% in 1961, 15.0% in 1963 and 13.9% in 1966.

(Shinoda) For the past eight years we have found the frequencies between 10.6~11.5% and
there was no marked difference.

(Ohsato) According to our studies the mean value was 10.8% and we could not find a tendency
to increase.

(Nakai) At present we can not find a tendency to increase and the mean value is over ten %.

Chronological Progress of the Frequency of the Cases with Resistant Bacilli as Source
of Infection

(Aoyagi) The frequency of the cases with resistant bacilli as source of infection at hospita-

lization was 54.0% in 1957, 58.1% in 1959, 62.3% in 1961, 65.4% in 1963 and 62.3% in 1966.

(Shinoda) Only recently the frequency is decreasing a little.

* From Chest Disease Research Institute, Kyoto University, Sakyo-ku, Kyoto, Japan.
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(Ohsato) From 1958 to 1963 the frequency was increasing.

Chronological Progress of the Frequency of Primary Drug Resistance in the Cases with
roentgenologically fresh lesion.

(Aoyagi, Nakai) Recently we can not find any increase.

Chronological Progress of the Frequency of Primary Drug Resistance in Young Cases

(Aoyagi) No increasing at present.

Virulence of INH-Resistant Bacilli

(Shinoda) The frequency of primary INH-high-resistance comparing with the frequency of the
cases with INH-resistant bacilli as source of infection is especially low.

(Ohsato) The virulence of INH-high-resistant bacilli against guinea pig decreases. Selection
of INH-low-resistant or sensitive bacilli is recognized in guinea pigs.

(Kawamura) According to my experiment the virulence of INH-resistant bacilli against guinea
pig decreases.

Regional Differences

(Aoyagi) Where the frequency of the cases with resistant bacilli as source of infection is

high in Japan, the frequency of primary resistance is also high.
In Okinawa

(Ohsato) From 1963 to 1965 we found there, the frequency of primary resistance was 9.8%,
lower than in the inland. However only that of INH-resistance was higher than in the
homeland.

(Nakai) In 1967 that of SM-resistance increased and that of INH-resistance and PAS-resistance
decreased.

The Difference between in Japan and in Western Countries

(Ohsato) Apparently the frequency of primary resistance in our country is higher than in

Western countries, but the laboratory method differs from country to country.
Discussion of the Laboratory Methods

(Kawamura) In the research by the “Ryoken” the drug resistance was tested at several
central laboratories in whole country (Bacilli Center) besides testing at each hospital. On
the whole the data at each hospital showed higher resistance than those at Bacilli Center.

(Nakai) Following our experiments the data of the drug sensitivity test vary owing to the
kind, preparation and perservation of culture medium, preparation of bacilli suspension and
inoculum size. We usually take two inocula in sizes, 10! mg and 1073 mg.

(Shinoda) Actual count method shows a good reproducibility.

Error owing to Incomplete Anamnesis

(Aoyagi) We can not neglect it.

Should the Low Resistance be Neglected ?

(Ohsato) The effect of SM is markedly decreased against the tuberculosis of guinea pig, which
is infected with 1.0 mcg/ml! SM resistant bacilli. But INH is effective against the tuber-
culosis of guinea pig, which is infected with 0.02 mcg/m! INH resistant bacilli.

(Kawamura) After the triple regimen for four weeks in original treatment, SM resistance
was found only in one case among 17.

Niacin Test Negative Mycobacterium

(Nakai) 1.2% in 1,049 strains.

Exogenous Reinfection

(Nakai) In our study we found 96 cases, whose tuberculin reactions had been already positive
without BCG vaccination before the appearance of the drug. Among them we can find
five cases of primary resistance. This fact is highly indicative of exogenously infected

cases.
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(Aoyagi) We find also always a few such cases.
(Shinoda) We have also some such experiences.

(Goto) Four among 12 cases of primary resistance in employee in hospitals were highly in-
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dicative of exogenously infected cases.

The Effect of Chemotherapy in the Cases with Primary Resistance

(Aoyagi) Of course the effect in those cases is relatively low but improved by application of

secondary drugs.

Primary Resistance in the Cases without Bacilli in Sputum

(Nakai, Aoyagi) We can find sometimes such cases.

Primary Secondary-Drug Resistance

(Kawamura, Shinoda, Nakai) The frequency of such cases is very low yet, but we must pay

attention to the progress.

Prospect of Primary Drug Resistance in Qur Country in the Future

(Naito) I wish to summarize the views of all the speakers.

The increase of the frequency of primary drug resistance in the past is without doubt due

to incomplete and unsuccessful chemotherapy.

But why the frequency remains on the almost

same level for several years, it is very difficult to answer.

The decrease of the virulence of INH-high-resistant bacilli might play a part.

However we can not declare that the frequency of primary resistance does not increase in

the future.

The conclusions of this symposium are following.

1) We must reexamine the laboratory methods for sensitivity test for the purpose of dis-

cussion on primary drug resistance in tuberculosis.

2) All the doctors must agree in the opnion that they should not produce any case with

drug resistant bacilli and they should isolate all the cases beforehand, who are afraid to be-

come to discharge drug resistant bacilli.
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M Z D 3FEBTHORY OFHEZR LT 5,
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MEDHBC LIHLDTHY, FROKEBEBCKITS
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i 4k & Ho#k LT population % FH~7-%3, INH fiftkkk
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reverse mutation 22 H, REBOBEIIEMME & L
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12z ok r INH 50 meg fiftE HgRv D 2 k& 212y
F (BTF 1mg), =2 & (0.1~0.001 mg # fx N)
BEELO A CHELLY, 9WATELEY MES
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Table. Correlation between the Results of
Resistant Test of Hospitals and
Central Laboratories

SM
Centre‘ % E % § § _
i Sa S g‘ o o E‘ a 8
\ “E | "8 | "8 | 7§ ] S
" Hos . <} S S o @ &
. SP. .. O ] O C] 3
N — — N |
100
Complete 30 9 1 3 3 46
100
Incomplete 5 6 1 7 19
cOm;&te 4| 5| 8| 13| 21 &1
10 |
Incomplete 1 2 3 6 50 62
Susceptible 1 1 7 15 | 1,128| 1, 142
Total 41 23 19 38 | 1,199 1,320
INH
AN o o o o
’\\ Centre| % k] .}: > % ol 3 ~
\ w8 w8 ~Szalz8 B | F
N g g g —glo g ° < [ °
Hos sl S| 8| & o 8| @& &
p. S| &| o &| ©f| g| 3
5 |
Complete 13 2 6
5 |
Incomplete E 113111 13 20
canite S 3 4|1 21 2 13
1
Incomplete 3. 3 1 1 ° ; 19 81
con?ﬁllete 1 307 12 21 44
i 1 ‘
Inco?ﬁglete 1,18 11 57 78
Susceptible 2| 2| 4] 9 371,074 1,128
Total 2| 7110,18 |27 68 1,188 1,320
PAS
Centre| % g % _‘;‘; ﬁ .
2% (2f | "2~ & | 3
Hos E|7s| Bl g| § |+
P. 6] k] O K u:')’
10
Complete 2 ‘ 8 1 1 1 13
10 ‘
Incompelte 1 1 4 10 26
1 |
Complete ‘ 4 1 8 14| 27
1
Incomplete ‘ | 6 16 83 11
Susceptible: L8 18 | 1,117} 1,143
Total ! 3 37 2 47 | 1, 231| 1, 320

2) MR OHE AR
B R T X 5, 3 Fidtef e LTIRMRE X
—FLTWBY, BRCRVESTWIHAL LD, —
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s, ABRMERBEOFAVPECIHEE 2R TEHE, R S
hbe

ZOMBERT—BRBEVWETE—KE LTHRD L, —T
UL 3FIE 95% BIRDOER LT Do

IEREEOK TLSL L, ABRRERBENEEL L
THODIZe Y 2 —RETIEEEE DELS D>l
1%, SM T2 116 i 41.4%, INH TiX 39 fi4 74. 4
%, PAS Cit 66 flsh57.6% T, INH it &\ £
DHD, &V X —FRETHEEY FCE S 6L 3FIE 1%
BEDERTH D, EREFLIEDH TOPEIM D
iz, SM Ti18.8% & 6.3%, INH T122.9% 1.4
%, PAS Ti3.5.0% L 3.2% r7th, 3 FILATART
3 12.8% & 8.5% ThHOT,\wThdevz—FED
FHEL v TWHEEDOEZDPFER L LTL, £ v X —HEUL,
FTRCHEEETHB - L, Y 2REHES L, T
PR R AR A L BUARCBE IR TV A T LA
bFohtde

RFEBETOMEREIERE L5 T bAILHS
BHEEGITIE 9% CREBWEEEN LB, MELic
Dzl VEERBETHATILE N HH T L
ZieAH S0

3) WEEMOBEL LRERGLZELILIES
D BIENH DR DZE(LIT DT

BEFORLLTIE, 2 BEE ¥ TOoEPRLRY X
BEOEDL, HERORBMTENL DRI DI ledIlE
FhTEI, L LSEOHETIE, EHHITL 3HE
&ThH, LELLRLDOLD LD b EWEHAL S S,

Thebhb HEHO #ETHD 1,783 HID ABEHE R
113.8% THBA, £DO3HLbOLFEL£ 7L 1,343 i
febif 13.0% rich, RUABRKEERBE TS € & —
ES OREEER I 1,320 FITik 13.1%, D
5 H0{LgEeL s L 990 fifs HiE 11.8%, FiL = D
1,320 flo ey x —BiE%E Lt 8.5%, D5 HbD1L
FL 7L L 990 Blis HiX 7.9% &7 %o

e, bAEOPEMREDS EDOBREWEFTHS
MEEEICRE LIS WA, BROREREOBRTHY
1%, WERELLIR LCRETAC L TH 1%, W
BRETHWALELL, b L, BREDT- 9% % xiul, &
FD 5 PGB, BKOPEREDORICHE LE LL
BLHOTIREVWEWSI ZEiZiA S,

4) Bk rORERE, MEEEDHBITOWT

FRcER IR TS 7H10 . Lowenstein 7g ¥ Ok%
Y, FhFER O SM BBt EERE T
WL, BHIEE/MIEEHD 20 mcg (FRANEBE) 25 1%
3,832, L10mcg, 7H10 2mcg O JE T2\ 5 5
BEBTW5, 20X 5 IedictHaietkidsime bhig
B eEE S £ EOM CE L i+ 5 & 2 13E i
THoT, SHROFBEHIMNROFTFMDOI-»IZdH, Lhilb
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ADIHEIED D Z LB BRI\,
HREFRICOWT ()

LIBNZ 3 Sk, PR DR RHER MR &
ST, HEERRO FEY RELEENLD, X
NSRRI BMHEREM & O LT iebh,
Fi, I THERERRIC YO REELTW5 2
HEDIH, ABKC IHEY BE LBk IV
BESEEEY 12 OBRIT XM LT i REYR KIE
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7o AABGICPERL L7citth #k O @ A1, A BR SM
10,000 mcg fitt: % 10%, PAS 50mcg Mt B % 1
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HRRCE b o THD, BRI bR SM EE% 1
%, PAS Mit:#E#%70.1%, INH MitgE% 10% OE&
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i HyRv BRCR UL DTH B, HEDHIZ, h b
RERICE U Stk W ITFh d RELmitt: LT
HEIhDZ L%, 2% b 10% (B Uitk s
e L HIEIRAWZ &, 8 LT00.1% 128 Uitttk
MREREZH L HEINLNE LR LD TH B, 12
DR R T, A, B, CDO3KD> HbD3EOMHE
ILDWT, EL2fttE L HEIhicoy 21, BEH & H
EBEINIOMN 8, TELME L FH@E D OHEEBLO
279 Thote, Eb bz, TELMELY TS
MECBONABEOHH, TELHELRFHCES
NBBAEI Y L E1D1-DTHD,

R 2 HIHERERFDOERD, L ORRFERRIC X
DTEBDhE HHMCTHLHIE, ZHEHRTO Mt
REFER AL LD THD, HHOMOERE LT,
BEIERE, WINEROEE, HmE, EtRFREk
i, HOMNOERL LT, HKRIFENE BREEHE
ik, BEREEBRLCOWTHAE LI, HBmER L LT
%, INH, PAS & oW TRIEM 2D TH B,
SM (3 #E4EBEIESTATER D Dihydrostreptomycin % {i#
Aed, HAESMEHERAL TR 3 2PTH D%,
WHIRIECOWLTiE, SM X 2 £z, PAS i Natrium
R EAT A0 1.38 FREEEHC AN S D2 g
FHORENRTWAHETHBD, SM # 3ERANRTL
1-W65% D 2 2PT, PAS % 1 f5RANTWIHEZA 10 H
Fidpotc, FiLZ OMMEREII TR THEEETTL S
K LicD Thotedd, 1% MR FER LizDa'5
6%, 3% /NIBEMAE R LicDs 7 g3k T¢hot,

A EBETI 10 B HEEROR IR T WA F T A
FaAVEFA LT, ) 2 BRI RREREC
AESHFLAWCWTEAZBIE LT o, HREELIE:
1Z2WTCiE, 0.15mg/ml OFEE-Y v AR L HE TS

B H48BE F8E

BRERHOHEREA LT\ oD 3BRT, MRidE
R LTHBEYBELUELER Y R L3k
0O F7AZMIBERER L1 1B&F % 2mg
LLTHmBE L 4R YT, 1 BRIITEE W EE
ThHotz, BEREEEICO\WTIX 107 mg A5 3 fgk, 1072
mg 74 i, 107Smg 23445, 1075mg A1 R
bHot,

PEDI A DERCOWTHRSL &, FRHHTO
TR HECIID T ) DERN LD, BHEREREHL
48 —FK Lo iR Lo TWiERIE 1 2 b iehoikn
Thb,

Z DRI THEREEOZERIT YR L OBECE LR T
BLELLNDDTHDL, TORTREBRERD
kEHHBYEX PERIY, BEEEETHS ) LHEES
nic, BEEEXAATHLHNIMEIIHENS C AL
h, W EEEEIVNTHIUIREIR EBE S REE
N3¥EThD, £ THRE DIIMEREL TNT2EH
DEE, DFHEM1IAMD 10'mg & 10°mg 0
WMAREE LT, ThthiitdEmEO BT >TED
BEEx Vb TWBDThH S, {LEREOHREMNAY
BT BB A, 4 LTHMEDEED LWE
BUEBRAT B lcdic, EEEEDOKE T OMERER
Brrh, ¥, TOEFNERCL IrEHTHD M
Y5 RADEAICIEEEREOV VST OBER LS
LW ONREDLHITHD,

AR O MERERBIZOFHOERC L OTH
D OEWEKITLDOTHL BN, MitEx kT3
i1, A—DHEZIOTREINCEBYHETALE
BBHBLELOND, TDRDIEE L, R 37 F£L
3k, REBFHEITRTRARSEPICED T, RA—DHE
THERERZ T2 T, WHERROERY X HEREC
WBLLS LBDTEIDTHD,

REREFREC S DMERERROZE (FE)

MHER L D B A FEEABE Ot population #%1%
oD LRIRTHOT, RAXNFKL Y EEEEEREY
Tl 2T 500, BEEOBEL L, WTh
DFBEHTHLAMBEID colony $iHt 50~500, AR
X 100~200 &7c Lk, $7ci>D colony count AIEEMR
&\ % actual count HH#ITIDOTNN5, (EMAM
MRS ARELT, (FBERMAT 1BLUPCERL,
L% 2 RBHTH 2BURAZREL LT3,

2B —EDOFHAETRAGREEOMERE L ER

LIS A OBAERBIEC SR 1, 2 ORHEFITIRDN,
T8ds T DEGE TN FEORES A By, Tt e BF
FEHEIZ X DT,

(1) HEEErEElLoRfE

21 B> TEBEE TR OER L, TOXNBRIEHC
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RE LEY ML LTHOMBE CIh R e %
wiets e, SM 3£06l—3, PAS, INH T3t 14l
DAER—HETHDO1,

(2) P8 2 BIERRF OREE

34 PUC D EREETIT R 2R L, BT FDXIBEE
WHRBEEZ R E UTHESE Lick R T, SM, PAS
11&6—3%, INH T3 1 iDL AL—FK Thot,

CNODRERN D, —EDFHFE CERCMERE
17700 BEL, MERE B RERMEAE SR
PULETREEELRTFLAED DI LT W E 2
B

T+Lx—

(BR) DEWERRTHHEORLEHBNLEEM
BUIMERETECHE2RETHLM, ZORITHEL
FREBRRTXEMBEIEOTV DAL D,

FR I IEHINBE 7 F A x—¥OEEME R LT
%o

(FEM) FEREEV X —TRIEDOETHRD LN
158 BIE D\ TEEAE DL FRE DO BRER L Tieofc e &
5, 12 B (7.6%) 72 B ED(LREZFTTnicz &
PHIB L, Sh HOSEGIDIEFIT, BE R ORISR
A5y, INH CixEEmiEs)%£<, SM,PAS Til&
BEOWHEI S\ Z 2 23E» bt

(ER) X THRATI—EBEDOALMNHREGINT, WE
BLREEL VI SH5RFTTN5 L, DEmEDRE
LEETIOELHTHUTE LD, X LTENTR
LWoA, BITEEETH Ot L it WEBEOK
R 237 LTER L TR W LW ) REYR BT
Ly,

EMmtE B BT 5 EROTE

(KE) Bk 200 kD EAIFRE RILIERC L2
THI D DENZ b, ¥ SM 10 meg fiHEEDO S
HRY 1/1.35X102~0/1.17 X107 D& A& Hh, INH
0.1mecg i 1/8.9%X103~0/1.75X10° DEHFRER L
7o RN LOEBHIC RS LIEOMMEELX %2 L SM
100 meg % A\ vk INH 5 meg (o582 MitERRTHO L
Abhte, LiehoT, ZhbEEErBRCeERT
B00Z% L TR+ S i LERENR B I N B ETIL,
REMEEAHE LT, BERDROSHHFHEEEXE
FBTERA, BERAITCNOREIXIE L A ERAEE
Thb, £ CEMEEZ KRG LR 32 MU %E
FlomESHRE2HBERTC 2T L,

1) SM (Efitt kg : SM 1 mcg 474 Dubos $%ith
KBE7wkwELEy b (0.0lmg), = 2(0.1mg)
DOHIRAICEE L, 3 BiEH% 4 B SM, KM, VM,
CPM DR T7e VBB Lic, TV E v + O RRFE,
VEBE, BBPIEERRIEEL L4, SM 10mg

BOEHE%E
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DB EIZS HSRehoic KM 38R H D). <
v ATh VIEHE, MREELL D RicHs, SMimg
DFRIZEHTL L, BERTLRAEOBERE R L7
SR ST OREIRAE O SM itttz #EECELTI10
mecg THEEDOZE EL Ie2TH D, Z O BENKEE I
ZRWTHEH LN, SM HEEXEN TEV T EAD
selection DRz B AHEMEY LE T X 7eh 27,

2) INH {Efitte gy : INH 0.02 mcg € & Dubos
B RE Licz » 7 Bk IRPCEE L, 3 BRIAHR
4B INH 4TV ERLI-srEY b, TV
ATt INH O£ B 5B H 5 e (INH 2mg
X0 0.5mg/E L, 0.2mg I L% 0.05mg/~ v R),
CoPSELE Y VEREE ~v AWMEBERAOED INH [
HXETL, ﬁﬁ%ci 0.02 mcg MHEEZ 61% Z&F
L7z, BESRAOBEECI 0.02meg MHEEILIZEAER
HIhieh ot

kR 0 SM ETHHEBEREEEME SM DRBREERIR & 58
»l {, AEOBGHT KM, VM, CPM DK it 1 %
BDBEHIT LR bhviedd, INH EREERE O Ha
124y INH oBRBESHRIIBEONIED bR, 2Oz L
1t SM XA TEKRE~D, INH TIETfE~D
D selection 2Rz 5 L LBBEXETHLDOLEL
bhb, HEHEOED b—HF BHBEROSBATII—
EMEEREED T 7ERCANR TR LEL LSS L BD
ns,

(ER)
T %,

KOMEA YL LT, 4 BRI OLERECRIERIIAL
TEORBREFIT B DOhERE LTI,

AR DL PRk & FET O Btk

ONF) 2 BREC(LEEZT T3 L INBEEL
LOSMEKY, PIEREOHRGRIEDTI LAY
3hDMBEYERTLIEREXBLIEMT, VATV A
DA VX =PFOKARARDOERIKRDOB D Th
5o

ﬁ({r*f’?@ﬂ,ﬁ,r&’“x"(‘]“t\_&ﬁ WBET, —3F
BERR 2372 SEAtAY 4 8 ¥ TEBRZE O S RHIER
o LICEERIC DT, (LRBAIARTI OB X & 5 1HIkD
it BRI Lico BRAELIEHTE®R LAY, b
FEhicTEEELE LIRET 5D, HHIBE X TR
X b, 100" mg OKRBEEEY L FTLTT 2%,

SM 1.5mcg, 3mcg, 6 mcg, 10mcg, 100 mcg

BB AIRETREKRE 0L DRMR

PAS 0.1mcg, 0.2mcg, 0.4mcg, 1mcg, 10mcg

INH 0.05mcg, 0.1mcg, 0.2mcg, 1mcg, 5mcg

HHBIREE 17 G © AT, 3 GO FEIwEF
(SM 100 mcg fiftd:D 2 fj& SM 10 mcg, PAS 10 mcg,
INH 0.1mcg fifHED 1 61) Hiboicdt, Thbwd &
®T 16 flE Tix, (LRBAKATR LU A~18) O5
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THEEY, RERXALERBRE L ZORFTEEONBIC
MNTHEEITERNT, 2 h Bl SV b FT—H
L, TOHMADTHEIEA I ELE LI DTS
5 %R LI,

7R 1B\ T, BASART SM iz 1.5 meg RELT
HOcD 1 BT 3meg IN5ES, 2, 3BT 10meg R
TELVCIBEEAR B, i h BERMEER L VIR
ETHAHN, ZOFTHMD 2 FIDWIEEIZEL HroL
SAETHD, 4 BUBTHERAE L 7c2TW3,

P EDREUY, ERCEERLB I -VELE, §)
OBBENEDTHY THEL LR TIOTHLAS S,

(BER) RR7Fai—FilEWTERLERELS
F1eEi LOE Lo ofc & LTHIEERE R BT 5
SM EESAFIEM A~ 3R A & 7 B FTREMR 7RV b @
ThbH 5 by

BT BERBCTTS SM OFE (W)

(FH) ABRRATCIFERERERCN LTSM 234 L
TBEED L DIEGNL 24 FITHB, ZHHDEFD SM
OfftERA X ERE 2V # — DL H &5 &, SM100
mcg 5 1%, 3mecg 5T 14, 3meg RE4HITHD,
ERECRSTRZIEDOETRIENNCLERTHD
HE»EDdbhtc, Lt > TEBEEMEE LB THIE
e, JFEEEERBEROBMHTSM 2 EHT 55X
b, REPEKBEIEREOME LANEZD 555D
THHLEZ OIS,

FEBABREOHEE

(ER) FEHABELFT—ERLLD, 72V 3
h TRYEHEDHEIAER LD ILA S, bhE
TIVHATH S 5 D%

(sh#) EBFI37 2 5 42 5F ¥ TOMIC B RIGHEE
1,049 #FF 4 7o v 7 A MEKD BT 13 %, 1.2%
THot,

(KB) YTk 32MBA 42 £1 B~11 B 0% M
¥ 24,480 14D > bLEEKEKRE R 1,938, 7.9% (A
B2 14.5%, 7K 3.0%) Thoh', EEELHHLVWIE
EOEOVBE CEERABELAERTIILV) DK
WL 261, 1.1% (ABE 0.5%, 44k 1.5%) T 2
720 LI O TIEEEEOHBME (S/KE) RE4HK
2,199 D 5 LIEKELS OB 261, 11.9% & (A
B2 3.5%, #3k33%) TuhicHFicb, 2R LDOEILH
EECBRMEY RTINSO THLBEN D, S
Bk 0E BB T oW B AT RIEIRE DIRE
Zhich DB EE 2B DLEL DD,

HNEME RS ORRE 2 E

(EE) HHEEIVHIET <L LR ETHEINL D
SHRMEERY A LERYY, RV IR CH R BRG]

B $H 443 H8E

BEE 5 —o0RE: LTHRMEME FIATESD
TRV Bbhs,

(sh3F) FRFN37 &£20 b 42 & ¥ TOREGER BB MG
BEREDS D, Y2 Y vRIEOBERIOBE Sh
0200, D5 BLIEROHERIUG, 2%b
SM CI3FEF1 22 4, PAS-TIXFEF 25 £, INH wi3RERM
27 LRI Y N 2 V) VERIEH BCG iz X 3 ICBiE L
Ticb DB 96 Fldb D, TOHEHEERLETH O
FEGIH 5 FIRR Ihic, THIINAEBREMNERICE
b LWERITH S,

M) vz ) voOBERICEEORR Y &
Br, WZRRA 27 EUBCEE LEBECERTHY,
FEFN 19 FELAATCBER LICEERID 5 B X h HICHERA
BolZE» b T 5,

FRFD 41 S FE TR 19 FELEICRE LIERD 5
BEEEC BCG i LASA LM THRE ¥ v ¥ — DR
ittt & 7R LICHEGIE 1 I TH D1,

(E) BERomd A0 RL LIcKBREEDS
b, MEERROFEE B TP BIhBKE
13 FELART A4 % 82 filrh, #IEmHE 4 #) (SM 100 meg
5224, INH 1mcg 551 %), PAS 1mcg 58, 10mcg
T5ER L0 INH 0.1meg SE16l) THBH, Thbo
Baft VARG S ERIE O FERE L R LRESL D
TARKCELBECHE LT D, —EAREEREH
BONAHITHD, LHd I bD FEFIN Rk 58~
67 ML LB RERC BTHLD0DRT HLZ LI,
NAEFRPDOBILC—2DREY 525 D TH H
do WIZRELFENHHALTE Y (REARYE), Lird
NAUEFRE L BbhAEAYER LI-OTHE LTS
<o

RPFLL (RFlF 39 %) T BRBREBILTORS
(13) THD, KBIE 35 FNERAER Y IR
ICEERGIE T, 41 6 AMBHREYRRINS ¥ TREDE
HERZTRERIEBINICD Lidiov, ITERBRET
botens, 37 6 Ak, BT SM, PAS, INHD
B E T, 38 £6 ADKEHEL GVI & Tho
Tedl, ZORTEEROTE 41 £5 BERES (20
F GVII 5, & OMHHHFETHL O LHENENS)T
ABRBERYEEIND FTHRE LT\, BRBRAEFR
RERFE LIz &idisys,

B4 41 5 BROBHEFEN R LR BOUEER
B OEH D BRI Ticotkent, W& DO SM,
PAS, INH, KM, TH, CS 6 #|DfittE population i &
{ELILTE DY (ke PAS $ X ot INH o3 Liitk)
¥ /- catalase i (dkic @), peroxydase IL (3tiC
O) YRANKDOHEREEL T, ThHDI EMnLER
X—EEHED D DRRY R F T 1otk TICXDOHIBEH S5
B X oTHREEYZF L RsTONBL YL EL
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bhb,
S DIEGID DI A BFRLEOBINCE L, FhFo
FAgENEZBNRB LRSS,

EREEECE S n-ERIMMERBERE, H(CH
EUBRRARFORRERDSOCDOLT (%K)

B ADBINBE O ENERERFTOBRTEDO—D L
LTOFRICE D PIEIREGIORER LR TieoTE
2, TDEK 16 PIOERBREEXFRER Lic, £D5H
O 12 G —REUEHIC R LR T ic R 355 L)
TOmEERR LI, 12 GIOBREIEE 2 £, BLRS8
&, K=y THER KBXThITh14ThH, EH
Bt 3 HIftE 3 6, SM, PAS 2 #fiftt 2 i, SM
w4 4], PAS B3 flThHDt,

BAZZD 12 G0 5 H D 4 Fle A REFRPERBEO
REELDLDLBR LI, TORMOE 1IN
SPREEFIZFER LTV WS b, 85 20X ARRE, 1L
BEx AT 2 AT ORIREEIC B\ T TIo— RS
BHFICittEx B LTk Y, TOREELFHEOIELEL
EERLT I &, 831k BCG xS icc v/
, YRIGBEEX h ZRE TOME E LA L 10 FLL
EThb, Y RICBEORBI—RAEEALThTh
W ER LD DRSS 2 X TR Ui THS 2 v
52k, RETHD,

(BER) KRBEE1EOLSMAFETSITESHR
BEAEHITHEEREY N EEBRY O 2R TS
FHO Y52 B0 MR LI EbhicD % BIEEFEL
By,

DEFERIC T DIEFFEOHR

(FM) 1) WEEFEZLE LicWBEO R

FARN 36, 384 I ABTRSIEFIMItE % RE LICESID 5
B ABERI{LERc LTBRIEE(LEEZER % H L SM, PAS,
INH o 3 &4t RfE% T2 7 1,059 flic 2w,
ARBOEED, WHEEIICEEBRELER YR L
o

a) AR ULEON: COROKE6 PBD
BEREWCRITIER 75.4%, SRR 89.2%, KT
HBE92.5% Thh, WD > H 1 FIfER 81.6%,
2FIUEOmMERE 53.3% THY, 1 FfEH D 5 b
SM itk 77.8%, INH itk 83.4%, PAS fitt4 87.5%
Thb,

b) AR H LUTOR: ZOBDKRE6e » Atk
DOREHMLRITAIERE 92.1%, ERERE 97.8%, R
THEE 98.1% Thb,

Lieh > T 3EHI 2 B E L\ I EISEFIfHE AE § D
BRI RTHIE L L THEEDETH D LM
bhThb, T ABREEEBAL # LD B T8
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EThbh, WEEFI T SMiHEI RS H oM%Y
AT ENED ORI,

2) THHEEEHAEFE LG % & Ll ORI

IBFN 41 FOFEXRNZEED > b AR LY e LT
PHRE BRI CEBRE € v & — Tt & HIE I hi-Ep%
B, ThEB_L AR N T ER, ABRER
R, ZREOHRA match 325 REZMIEGIRE & DBELD
Bz oW THRES L,

EFINEENR TR 50 FITHH, MHEGIFICT 2 it
M 28% GENTED, ZKRE~NDEFERIZ6PAET
2 37.8%, 9 R ¥ TIL 57.8% Th b,

WMEOTRATFHE TS L HEHESE, NTA SE
DIEFIAEF R RRERTH 5,

R ERE, MHMEREOKRES, 6, 9, 12 7 B OIE&EEY
(LR FNFNT5.6%, 60% ; 100%, 85.7% ; 94.8%,
97.3% ; 100%, 94.2% Tk b, {3, 6, 9 W ADRK
ZHR, MEHOLXBROFEEU EHERIITRTH
13.6%, 4.4% ; 43.2%, 27.9% ; 55.5%, 56.7% T
%o

LI D it A R ECEE LICIES 2 S
BOERBRBBAI—RENDERLEOFRR LS 6 3 AL
BRI 3\ TR RIS EV BN IC B R T o e
b bivic,

BT 7 B TOMERFDO _RE~NOEERIIER
36 £ 12.5%, 38 4F 33.1%, 41 £ 52% & ZEMICES
LD TwBnb, FIEIMEDOBRIEISHS b
ETBreBbis,

BERBRREREE O AR

(ER) ITYEHELRER LA OERLEEERS
REFENFELONDEN S HH, HEIEREIEEE
Pt Tl Bl b LitEEREGITHL O b, WA
D ¥ FITES 3 D VIO B LFEEY RIS
FonsBhAbA >, ¥ HEERME DM EERREG
BB THEETHEITTHD,

(h3) HEREEEDOCD, THEREC Lo TEEEH
T5C LILTERIDIA, EEEREOELN IS
M2 B0t WWhd SM, PAS, INH @ 3 E#tHT
BERERDHREY BT, “RIESEY S THRARE
WCEx ok I AERCHE LD T, SM,PAS,INH o
W O DOMEERETHA ) L EX bl

M) HRMEOMBREAE ¥ o EREME %, B
B4 7e & THREBRER D EE T & D IE i BIEI & (s & D
fLDFE T HIERERERMBETLD, BbE
B Z T SM, PAS, INH, Steroid i 5
T, Ak, B X ROHEN ALY, A2 A
BICHE T Fe M e A UIEGI R FR LT 5,

RO CILEIC NTA Rt DRE L BT LTw
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BAS, Lk h BTz NTA &% 05 f Tkt DRt
BETH DA, s LBt NTA R GR DR
CEDRAR LRI, LA D THEREE - REEER
RED HE1 B3 D FRIATRMHE O S L EIB I R IR IS
BEDFLAULL 10% UEFETAHOLEEIND,

TREM R RS

OIH) Z®E o35 mEmE, BEOKKYIE
FECHE L TR/ 2, FFRCENA DO TOHRESENT
R e b fElanid 5, BEzeEOBERE Ly & —12
FEOLKRBEREE» DOFBERE 1,320 BHkD 5 HI5
D 1 (228 BkK) 2R L, EO 6 Fiz oW TOfE
RE LI,

Drugs Concentration added mcg,m/
KM . 12.5 25 50 100
VM 12.5 25 50 100
CPM 12.5 25 50 100
TH 12.5 25 50 100

CS 10 20 40 80
EB 1.25 2.5 5 10

ZRECHT HEREMN TR, EEEECER
IRT53D%L8DT, KELDDDAZ D,
bhbhik, 228 Bk 6 Fliert LTR LiciittEED S
fin s, KM-VM.CPM o 3 %% 3 XT 50 mcg, TH
13 25mcg, CS ¥ 40mcg, EB (¥ S5mcg DFhFhn5E
LMittEYy, FTZUALKLIELE L2, TORTHETE
L3~y 0ix KM.CPM (3263 > (0.9%), TH.
CS iz 1043 (0.4%), VM-EB (30 & 7co7c, T it
bbb 2~3 DRFIHT B OEMEL, ERH 5T
TV LW R BTH D Z LRI NTS,

(fEE] BRI 41~42 EABRDOKREEREEELHED >
%, KM, TH, CS fitt#zicii 107 &, VM, CPM, EB
THHEREICIT 52 Bia Ve, REFEE 1% Mk
A, BBEETHB, Ttk DR % EHBELT
RTEFRNBE TH %,

o h oEkD KM, VM, CPM~<20mcg, 20~< 50
mcg, 50~< 100 mcg, 100 mcg <~ fittEED 5 HRIL
KM (61.0, 36.8, 2.0, 0.2%), VM (59.8, 35.3, 4.2,
0.79), CPM (63.6, 33.3, 2.9, 0.2%) x¥E{l L7tk
et b, HIEFI 95% L kX 50meg LITF 0 BIC X
S>THED R T Wiz, TH Tl 92.5% #% 20 meg LLF,
99.49% »* 50 mcg LT ¢ 100 meg L EDOEILE b
Vo CS Tix 68.1% 5 20 meg LU, 89.4% »° 30 meg
AT, 98.9% #*50mcg LAFC, EB TiX 84.3% »% 2
meg LA, 99.7% 7' 3meg AT THDH, Smeg LhLD
B LT VIRV,

o HRBRBEEHELTHE & HIE SN 5 EFIFISH

B HBE B8R

B, B & O gpiesine (KM : 30 meg 90%, 50 meg
509, 100 mcg 0%, TH :20mcg 40%, 30 mcg 15%,
50 meg 5%, 100 mcg 0%, CS:20mcg 70%, 30mcg
25%, 50mcg 1%, EB:2mcg 100%, 3 mcg 50%, 5
meg 10% L EOMHESMEZRTHE) X 5 & KM
0.9% (1/107), TH 1.9% (2/107), CS 14.99 (16/
107), EB 0% T, BfTESX#¥E T3 KM, TH 3t 0%,
CS 4 @##% 0%, 6 BHE# 21.4%, VM 4 E##% 25
%, 6 BEE 50% Thbd, Tichb KM, TH, EB ©
TWThOMEREC IS\ THEL W LED TERTH
B CIRERMEEC X3RN ECTHS iz 2 i
WIRETH B2, CS Bhic VM DOt 11 » TER
ThHb, Lo LIUITEAIOMMEREHES B ikt
HIEEEC SGIHBNFET 21 L Bbh, $%C
DEADKRFAEBRTHENHDTHAS S,

FER 41 FEBR4XEATRS L OO RTEEDESE
EEREO—MOEHAEX TV, TOEEXERL
Ztc 47 GIOTERE > ERE Uichd, FHIPIC K7t
DFEI AR T KM 17% (8/47), TH 2.1% (1/
47), CS 12.8% (6/47), EgEs¥ it KM 12.8% (6/
47), TH 0%, CS 17.0% (8/47) & TH, CS Ofittts
EIRBEEELAETEILL, IRBREER IV
EEEREMBFEEFOMMEES 1 b Bd TR LICRE
iZhot, L L KM DRI EREEL S OTEE
BECERTHY (WHEEET 17.0% : 0.9%, EFEE
H#T 12.8% :0%) LiovbEEHE LB T3 1,000 meg
LA LR DR 2 & & (HEES 1 - EEBER
4.6%, RIGHERE0%), b L KM BEMEEL MOk ]
ot LEER D SM BB PEBE & Rk D REYy, RROREE
LB b, 4% KM 1,000 mcg LA EmEmREEC
IDBERFENBRACHBRA T 2ELTFHEIh, TR
BT 57O EEHTBLENSS S,

(3] JIRHEL L R UMEEE (KM 50 meg 524,
F 721 50meg % X 100 meg R5E4 : CS 40 meg 52
£ Fid 40meg )L 80meg A5 4 ¢ TH 25 meg
SEL ¥ 25meg ¥ X U 50 meg A5 4 ¢ EB 2.5
mcg T FL 2.5meg X 5.0meg R5Eg : VM
50mecg 584 ¥ 724X 50 meg ¥ L O¥ 100 meg R 5 4 .
WIERLRIMBE) &5, MEMELEL bhicd
Dz KM 0.29%, CS ¢ TH »3 0%, EB 0.5%, VM
1.5% T, WTFhbFEFHERTHOL,

(BEE) LUETA AV I-DF2DREX—IEEPD,
ZR—=70bLOBMEYREGT5,

FIRTRRICE T ZMUERRARR (FESFMO
REARZEREN D) (FEMK - 1 3)

3B ELIREFEBE A FIA LT, fS5EERH DR
EROBZHITI, 3 FEEOMBMEEEDORE LR
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%, MEERPEOECIZBFLEONOMES ¥ ighH L
oo BIFEETHEBE DRI L BB LOBHRT B DI
B, 50K D2 FRICFHE D ORBRHD LD
TEMT %, BEEERIL0.6% a5 5 0.2% BZH U,
BRCREEFRAERIT 0.11% F TIC Ui, BEHEH
RT 14% 75 4% CER, 5 bREEFFER LEHBE
AREOBINETHLOT, BERBOITVELKOT
FTIZEDOTW L, LI D TEEREOMEFEEER
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b TRELZRST, PTLRFEREETITR TR %
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