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IMMUNOPATHOLOGY OF TUBERCULOSIS*

With Special Reference to the Characteristics
of the Antituberculin Antibodies

Kazuo MORIKAWA

The role of the antituberculin antibodies in tuberculosis has been considered to be of minor
importance. However, the detection of the antibodies in tuberculous tissues seems to throw light
on the elucidation of the delayed type hypersensitivity. This is the purpose of the present
author and his colleagues. They studied the characteristics of the antituberculin antibodies in
tuberculous animals.

1. Studies on the serum antituberculin antibodies

When BCG was inoculated into animals, an increase in the serum 7-globulin was observed.
The 7-globulin thus increased was considered to be an immunoglobulin, because the 7-globulin
level in the serum was reduced strikingly by challenge with living tubercle bacilli as well as
by tuberculin desensitization.

In sera of tuberculous animals many kinds of antituberculin antibodies were detectable.
However, electrophoresis of the antisera showed that different antibodies had their own inde-
pendent localization in the 7-globulin fraction.

2. Analysis of the tuberculoprotein antigen

Analysis of the tuberculoprotein samples obtained from non-heated culture filtrate of
tubercle bacilli by precipitation with trichloroacetic acid at pH 4.0 showed that the tuberculo-
protein participating in precipitation may differ from that eliciting the skin reaction. Further-
more, the tuberculoprotein was found to contain not only an antigenic substance eliciting the
skin reaction of delayed type but of immediate type.

3. Detection of the antituberculin antibodies in tuberculous tissues

By use of the immunofluorescence technique the antituberculin antibodies were detected in
the spleen, lymph nodes and lungs of tuberculous rabbits and guinea pigs. The fluorescent cells
were identified as plasma cells.

However, some of the experimental data suggested that the fluorescent antibody thus
detected was not the antibody against the protein but against the minute polysaccharide con-
tained in the tuberculoprotein samples.

4. TFate of the tuberculoprotein in the tuberculin skin test

Guinea-pigs actively immunized with tubercle bacilli and those passively sensitized with
primed cells of tuberculous guinea-pigs were injected intracutaneously with the fluorescein

labelled tuberculoprotein. The fate of the injected protein in the skin test was very simillar
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to that of ovalbumin in the Arthus phenomenon.
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5. Fate of the tuberculoprotein and antibody response in the lymph nodes of tuberculous

animals

The labelled or unlabelled tuberculoprotein was injected into the footpad of tuberculous

animals. At a given intervals the popliteal lymph nodes were excised and studied histologically.

The labelled protein phagocytosed by reticulum cells in the sinus was easily disintegrated

into fluorescein and protein as early as 2 hours after injection. From this time a plenty of blast

cells appeared in the cortex and medulla as an antibody response to the protein. Then the

majority of these blast cells differentiated to plasma cells, only a portion of which contained

the antituberculin antibodies detectable by the immunofluorescence technique.

From these data the characteristics of the antituberculin antibodies and the mechanism of

the antibody formation were discussed.
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Table 1. Quantitative Change in the Serum
4,7 and 19 S Component Following Sensitization
with Heat-killed Tubercle Bacilli

Nesksaner | as s | s
0 85.07 % 12.11 % 1.82 %
1 82.79 14. 47 2.74
2 81.04 15. 22 3.74
3 81.10 16.71 3.19
4 80.72 16. 51 2.77
7 81.12 16. 50 2.38
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Fig. 3. Distribution of the Antituberculin

Antibodies in Zone Electrophoretic Pattern
of Tuberculous Rabbit Sera (2)
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Table 2.

The Boyden Antibody Titer of the

Original Serum, Fr. I and Fr. IV Before
and After Treatment with

2-Mercaptoethanol
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Table 3.

B s E H8F

Concentration of Protein and Hexose in Chromatographic Fractions

of TPt and Their Antigenic Activities in Precipitin and Skin Test

TPt 6 Al Al All AN AV AVl B
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concentration ¥/ml 194.0 106.0 205.0 205.0 352.0 336.0 2400.0
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concentration ¥/ml 7.9 2.5 3.5 2.9 0 15.7 23.4
- + - + +
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TeRiifARERTH>:, EFERETIX 14 A
¥ TR B, BEETIHAFEOR
L LI % 5 B ORESBBHERBECOEA
Bt bh b,

HEHEOERERT AL BFE L%
RIIZD bhigdotc,

U EDBEIERE, RE@O 0 7L7
I VRPIFE L L Arthus BB RBIT 284 L
FEECLEOTIH D, FoFrORFrbhbh
LRDTN B0 R EBERT vA¥F—- DA
tubhs Y] RIERBWTEH, £0HED
FEREX Arthus X T big\ | 25 &A%
21D TH %o

b) #WEHEEEHHCHITS V] it

BERT7 VL F — LRI MIIR TR B
transfer T % 32 \+5 Chase!® &0 HEII[A
KBDHBNTV B, £FZTIDX 5 e BIBRRIE
B s [V ] Ritk, ®EHAFESES L
T%’*T&f:o

HOMUDFETHRZ LIcELEY FOBE
Zrya—-ryviik g A L4 BREKMRY &
h, TREXEEELEY VEBE LI, ¥R

Fig.

Intensity ot skin reaction

Intensity of skin reaction

Fig. 10.

K 45 585

Table 4. Fate of the Labelled and Unlabelled
TPt Intracutaneoy\sly Injected into the Skin
of Tuberculous and Normal Rabbits

4

Antigen Unlabelled TPt Labelled TPt .
Rabbits | Tuberculous Normal E:f:.xrs- Normal ,
Z;::i AG* | AB** | AG*'| AB** AG* AB**
injection
shes | # | — [ # | = | # | #
A N e A"
48 n # — + — H# 1+
72 n H# - + — + H
Sdays| £ | 4 | 4 | — | + #
T K|+ | - + +#
00 |+ | H |+ - = +
14 »n — H + - — -

* : Quantity of the injected antigen
**: Quantity of antibody detectable in the reaction site] o

CESRLTALERELE y FOBEKMIEHIOER
ELEy MCHELRRE Lico Zh bicffaESES
9. Tuberculin Skin Reaction in Guinea Pigs Passively

Transfered with Peritoneal Cells Obtained from
Tuberculous Guinea Pigs

——— Guinea pigs transfered with sensitized cells (4.5X10)

====CGuinea pigs transfered with normal cells (5.7X10)

20 Immediately after cellular transfer 10 ¥ TPt was injected intracutaneously

10

-
-~
~ -

24 48 72Hrs

Time in hours

5Days

Skin Reaction against Rabbit 7-Globulin in
Guinea Pigs Passively Transfered with Peritoneal
Cells Obtained from Guinea Pigs Sensitized
with Rabbit 7-Globulin
20
= Guinea pigs transfered with sensitized cells (7%10")

==== Guinea pigs transfered with normal cells (3.1x107)
Immediately after transfer 10 ¥ rabbit 7- -globulin was injected intracutaneously

—
e

48 72Hrs

Time in hours
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#¥ TPt RAES L,
HOMRHEEZCHE LI [V ] RIGEY TR LI &
NIBEMBERRIC LRETE 50 ¥ TRIFBDHBEK
MROBREAR L BXHEY LThHIcH, BROTEIT
2 BETH Do ZORRIIHKY, HEPORKLE
BB TH %o

XTC (VI RICRARBE, 2EMEGRBO LBESS
H—RCHRDOEEL T AT 5o —ER/ N
w, —HMIAGRCELONTWAID N ER Ihb, 24
B0 s, EREELATRIARIELBH LT, %
KABETRDD LI LDTEIFELRD LT °h
TEH LAERAEAEXER L HFELCMBELT, &
DORBRENEXNBRC L 5EEE T D LY
¥ bh 5o BEEEIIT T DI MREER & KRB R
LT A, RRETOS5 BHE CREELNLADDHE
EMTE L,
DEDOHTERINDZ L3, EEBREBHDCKT
&5 IR RIGERCIRR LIc it % 38 2 Te b2l &
&, MRRIER LB L O, RICBECZLAY
ERFPEDR MO L TH Bo

B XBER L LTHRE 7 LA ¥ — DMl trans-
fer #4770 o0B@ER R 10 R Lo Zhizdh bnl
BRT-7w7Y) yTRELICELE Y b O BKMERY
EFELVEy MCBEL, BRRE 7-7"v7 YV v & K
PES LISERTH 5o IesRIFMR 4858k LTl
BB DEAL TE BT,

Z DX A M X 5 passive transfer (X BER 7
VAEF—DRE TN L2350 50 BIRFERIO RIGHX
RAFMIT b T4 transfer TXicbi3Th 5o

5. U/ MY RISIC&TBHE - #i6
DER—HBELREFR~OHH

RERFHMCIEELEH LT, ¥ TPt % E4
LTh Y v ici MR HE TS & & (X BN
o TORBES 54 LEE L REMBENHCHE Lic
W& By oot

LZATHERNE» G w7 ) vHEEEh DX
TOLERY RAHNED T ITREZZL L 5 TR
LTHL i3 bhbh D ZE TRRTE R
bR [ ] IRAGEREFIAE UL dEms
NOWRCEKETHL VI EEXHERLIOTH 5,
a) RElckl+3 TPt HiEER/S

KRR ER RS L CTHERFED BRI TP, %
DT EYE TPt #EH L, BUBEXCHE Y v @it
R LTERETHAR EXRTII—RAGRIGE,
BERTIRY vfi (V] R, —RAGRIGE %R
BB LIcbThbo

FTEBERO—KREX A5 E (F5), &S 1 B

369

Table 5. Fate of the Labbelled TPt in the
Popliteal Limph Nodes of Tuberculous
and Normal Rabbits

Conjugated Dissociated
antigen antigen Plasma

Medulla | Cortex| Medulla |Cortex cell

1hr
3 hrs
24 n
48
72 n
S5days

=
|
I
|

Tuber-
culous
rabbit

| + ==+
| + %

I+ + |
I+ + |

1hr
3hrs
24 n
48 n
72 n
5days

Nor-
mal
control

| W
| H H |

+++Ex=

M HEBROHFEXHMAOH K S X HARAMIRCE S
hT@HHh 5 (Fig 11), MRAIIHFEIIZEDIL
Vo HERIX3IRMYY— 2 LTKRERS B THRY
Tho LELEAKICE bhT-fRIIR BE 2HAY
BT 5o
—FRERO-KREIEE A2 B L, 1BEEOHEEE
E—KRRIGDENR L Y Plgve THIEHRTCITS
7 UAF—-RIGT, RITCHEEE bhicie»Ex b
B0 L L3HRRILBEARIIESNT 5, £ LTHENSLD
Z ¥ Nossal®DagiR3 % X 5 & HiFI MR O #8
iz L Hh, White$®) ¢ “dendritic cell” o g%
BT5, ¥l 24 BRUBRIHECOHREIE L HE
T 5o TOZADERTIIFIRDHENT L LEITED
BT ENTEL, —BMCAAKICE bhicdDX b b,
BRI IE SRR DR 5 Ha R Rl s EE M
M\ o
HEZChHUBESBEE o TL 35, Thif{oTH
BHAHELTL 5 (Fig. 12), U EOERERS AL
1o V VAHRCETHEOHME, RICHE, HE, &
BRRAOHER L WOLBIRIZISEDHZ LNT
X%, REBERLAF L OMBRARINGFELCED
BELXHTRLEL bh 5o

b) E7zVF HBRE—BBERAREOLE

L ZATHUEORIEFROBATAHROBE L &
538 5 hILBERP TR OTAILERRE LN, £
ZT7 2V FURHEREA L TR LERZEVIRLT
A1, AL HAFMO BN TH HHEOTHOERE
EFEHBELXENI 2LV EFIIZERCARCI L
W5 FTHRV
ERFEIHBO LB YT, B, Vv AREA LI
EHROERITEEHGE, SRe, BETFEEELT
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F L, ¥tk X0 RNA #HHici, methylgreen-pyronin
Yufs acridine orange Yuft, WV v ¥4 v FHMfE
% Rvtce

EXBHCT =V F vREST B LHRY v E0
e LTHIREAKE RAMEERCRRHE < BRI
b0 —H7 2 VF VREREBY T, BESH7 =V F VX
Y v SRR MBI ¥ TERE bh, T IRE
W7 UAF-RIGE LT bk UCEREERE
PRET B, TV vABKROPRIVEIIZEDEHZ L
WTE B,

24 BERILIBERMBEIIEA LIZ Lo B, ZhicfoT
BRI EBIOTE T, SBOMEMRAHERT
60

EFEMBACIL7 = Y F VR T ME@EMRD hes
BCEARMEL LT, ¥ BIARKZROBITEEL
TERDOLND T EHNEWH, PFIIXBRECIELT-
MRBACERERCEET 23035\ X HIKOF
b, BEILEBELTADRARLEZ bR BRTFHER
b bt

e EMRPCS S ARG, YR EDR
ALTEZCLA\WT 2V F VRTFOREYRD LT &
Juk Coons 58937 X SIiX AT AR AFEDIFT
RThBH, ThItEABBMABO S 2 CFFCE
BEiEThHY, bOLHEELBEYLELTHHOT
Z ORIECET A REHIKREICD T H folo

XTLUEDOFTEY a) ® TPt KiG & RTH D &iE
LALERYRHBIE LxTtVe T VAF -G, HB\W
BHABERECRET 2 HEOEHFEVIRR T I\ T,
TPt 27 2 VF Vi3 EbbhWBEX RT LWV
HER LD DTH Do

¢c) ELEv MoklTD TPt HERK—AGEER

s

a) ODRIEFFTDHEL b, PHELPE O tracer
2 LT TPt HIFHRBRICFRBABCHN B BiERBD
T, KILH DL HBFEMCOD AL ELET Y b
THEREDTH 5o

EERFHIL a) L& Ak TH Do K LEEIREL
BB TEERNRY 2 LCBEAX, BXTFEBYK, »
R—y 3 ARBY EDT, EAO—BRBLTR, B
VR UBE, b5 IREEOMROAFIER L T HE
L, fila¥mREcELOY RS\ DEVEXRTFHRE L
DEAD—BROER L % RFFHCRE TR K L
1eDTH 5o '

HEDOWHE, MGHROKEBIRDOSEGLLE{RA—T
b Bbo MAFMHCHEXERL, T LTEERYEHETS
D, b LAROMMBMIRTSLY, REFROED
LR BEEHRD DG L AL BRREMERBD 5 5 (Fig.
13~16),

ki saE B8F

KEHERIGE 2B L, EHEELEY FO—KRRIGT
IR R E R M R0 EnRZ Y, ©
WTEDHER DN 24 BrfEd HiX KB DZF g (blast
cell) B L T £ %, Zhit large pyroninophilic
cell LTI 2 DT, BIMENRNIDED LT3, &
X BEER -2 LT, T2RECIDNEOL O
EbOTW <o HIEDE LI HA L5 B ARIFAEM
NS BCHMAERIED 5 X 515D, L Lk
TR 2L AL RED X,

—HREEAL Ty PRETDHRRIEEA2D L, TPt
RIEEST 2 BRI 5 Y vANICFE, KBOffEe =
viEY vRERAHBR L, REIFMARAEMLITS
%o 6BEHIERTAD bEERCHTTHRVCBEMROB
HE, Vv RO LWHEEAIREZ Y, FHROHEMX
FTETERAL D, 48 BRI 5 LIAAICD & 0O
FRRMEED b b,

B COFMBED e = VIFHET, X ABLIhi
2EEXXFILS 5o 1D MIAEERYEL, £OH
HB & BT 434 & DB LAEFEMATE WV R O 3 D
, 35 1D T ML OB { HREFHCESF
MELIESEMBL ThDo MBI —KRITICEL,
HEIZRRICCS L ED b BEAN S 5o

5 BB, iFEPOFEMILEFD F F Marschalko B
MEMBRCEL Y MBRFERBTH L 505, £LT
Z DEFAD DEXRGEBERESD LI SHB LT
50

eREKBHBMRE LT, ZKRIIG 48 F¥IE, KE
TIXER\ N MIFEIE (reticulosis) DREENBDOLND, &
MR HE R BRI E SHEL 5 2 MBEDHEHEE
Thbo Fc LML E SIS B LAEVEEHL
Tl o HERMBBOLE & LT TPt I +5
TholrHEL bbb, Ikl MR AERBR
R A RERECBRETH O,

R EORIEOHT 1gG, IgM EAMBOE K%
EFAIe 2w BT HEEE LT AREDORM
ENH TS, 19S ey vESEL, ThEThTiCH
LW RBELTHSES v ) vER B, —HRER DL
hififE 7-7e 7Y VTREL Bk ey vRE D,
ChEBHT 5. BRERYA Lt 1eG, 3wt
IgM 7re7 ) vEnF, IHREEDS L CEHLLR
DHICHE D ME 7-70 7Y vihidic ® Thdo
DHEIFRES v 7Y v B H DT,

IgG eI MFEPCERAL T LTHEA LTV 5
BfilaTh 52, IgeM SFMRIC h & ETFHELR
L, MmdkattoFEMiE, HAVIEKY YoRRGEW
HWMEETH Ol LHLED IgM fifanT <TI0 L >
R 3O LD TH BN 5 DS EOREED
[PV . .
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Table 6.

Stem cell

Immunological competent cell Reticular cell

Large pyroninophilic cell

|
i
\
1
1
1
|
\
1
\

Hypothetical Representation of Differentiation
of Immunocytes Following Antigenic Stimulation
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D, % blast formationt) HiE < B
BT BLEARABZEIXTERNTHAD by

AHURRA AT, PEEE O o
@, transfer agentt® 5 § DDERIT
Tig 2T iewdd, FUREHR LcaERzD
FREEBRG 2 GHEBETHUE, U VAR A
Rt EACERNBGRY b, F&
AR L OTHEELDh S EEX bh
Bo ¥ hPUBEEDE|E & & I HHURR
WML 2 BENALETHD, TD3HE2
B D b DI MM THIRREE 7 7 A
) FKEAME(RNA 24 HEZ HRT54)

1 ~
Plasma cell Memory cell Ig)M cell Reticulum cell Epithelioid cell

XITCE T TC—ROEATET 2 I RIED & Hifaz
PHhhbhOFRRPORELTAILWDTH S, tki
BRREOBELEIIS BRVWDOT, BUTHARBERORE
DTV GER LTI oo BEBIRRTAZ LD
T2 O TEROTERIC/ 5 L #h, FEOCT ¥
FRTAHEDOLDZ LEHFINI,

NHERICOEBEY S DEOTHRBE, U VAT
TIX, VY v EkD 44, large pyroninophilic cell (blast
cell) OHE, BIH D blast cell 2 EMIa~, KHAD
blast cell (X#IfEMIRT, V v BRI EDH, HEEHK
AL Eb B, TDX3RT LMHEE DX S bl
REHBE Lo

RN D% 5> & immunologically competent
cell (ICC rBg) & reticular cell R\ vDi-A TGN B,
ZD ICC 13y vfiD Y vABRO—ZER K LT3
LEZbND, ThIHFEC X 5E—ROPEI b 50
FOXNRDOAERD reticular cell RF|DHF{LITK X 7o
TER% b oI R RI S, o ICC o 4rfLic ke
CIEB LTV AD TR L E X T B adjuvant D
ERLZ DM LELZ DD, LA EARTIE
3 large pyroninophilic cell %3 %, reticular cell
I DI E D ¥ MAMERAHEK EAR D, ERHURED
X5 e B OB AT E ARG AT B Te TR,
StavitskyD 7 2 D\ 5 X 51 IgM #ifg A8 Z DRTIC
ABMES D, bRbhIEKEHERT AL AT THE
AT,

—7% ICC RFNXB_ROFRMFURRIC X >TH
BFMROML B> THEMBNERHL T 1ok
LZ ® blast cell D—RiT P35 “memory cell” 2
LTHRB LS\ WTE S0 & DRIIDHRBIX Y v EkD %
he—%% 1L, B_kPERIED “stand by” cell ¥ /5%
DT b, Coons (L “Y cell”?, Weiler |3 “determined
cell™®, % 5\ X “primed cell” 7p 2% EHTHIIN D
3D ThbBo L ZHTRIFHTIELWLY v IRROMHK
2 b, it ICC 3 X ¥ & @ memory cell

AR I N HIER R L D THRIC /.
IRARAERE BV EEZ TV DHRETH Do

& » Y [Z

U EDEBRFERERIEO>THRDLEE, Y5 bbh
RO ERFEIRADIR S SIXIEA AR T
DIREN o BRI TR T 2 AT ITRK
L7cDThbo D% hEHEI LOBBIERIC L D
b HT, EBEECHERNIT R —2E bhicho
o Z LXEBRRMT 5o

[y ] BAVEOBHEFE» AT, BERT vAF
~RIGDHRE L Wbh3 [V ] RECEWTT L, #fiE
DOFENE BRI R ICC 3135 Fh L BHIIXIRA bEDH
LI DteDTh B Zhmb [V | KIEDHREIH
BREET HHRERERGBCHREShS LT LK E bh
%o

WEILD LX) CEERT v F—ITBT 5 ERERA
FOBRNAAZEHR R DE LI\ FlTARET A
BT v F— L RIh 2 HEOAE LD L L%
X bNBDTH %,

RGECIBEEDOIIFE» LAE Lt %L O
RENE 2« DPIR CHMREIELT 78) I Wi,
» complete adjuvant DT\ 5%, F D I\FDH
Fioat+ 2 B ROMBRICARR I NS L AT, &BF
oM GESARBCIY, FEENIRETRR LAY
HGRIEAERENTWADTH B0 ¥ 5 WO EKRT
%, bRbhOEREEHIR L TEBL LD TIXE
TLAVLHLIEALY SR EKBETHDE VL Do BLL
THEL L BE— PR X B H RICE A/ v~ Tl
THI, BIEBTREZLLELONDZDTH B,

FEIE BT » AR EFNT LA % 2/3 HHidich
fobh, BREELTFhbicbDTHDOl L LWE
LOTHHECHEBLLEWEL DEEXRDILNL D,
REEREDRD LW BFECHh, KRMDOE ¥FED
EA) LT AEAMB DI I FRTVAANRT UAF
-, HCHE, BHEAKE, XOCEZO7 vAF -

Freund
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WICBBGEDERL 7 UAF —TIROERY, E
7 VA ¥ -BRLUSCRI e ET 5o

D h BRI SHERDEEOFH LW ERDAK R
ELTOEN LVCHEXBET HZ ENTEDLEXD
h3. bhbhDBREILRCNI VW DORT EFin
A, ZOFLWFIHORMEML LT, BRlcbiXddbs
Ay, fDEL OHEEDHF A LTHE TS IS
HNOERLEZBLDTH %,

Rz BB, REROBESY 52 bhil-BiE
REEREOURCHE, FRAOHERCEHT 5, ¥
BRRERSAEHE, FRELSIURERFR, PN
TAERMEBOREDOREEZXH L, b D 12 F£X
MEABROTARTEER LT cRILGEMZI LD E
THREEORBEZERITOLN» LOREXETHLOTH
Z)o

(FRE LTOREEHIEBAR CTIEER L EX
bhBDOTRAIBRCIEDI,)
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Explanation of Plates (Kazuo MORIKAWA)

Fig. 11. Popliteal node of a normal rabbit, 1
hour after injection of labelled tuberculoprotein
(TPt). TPt is phagocytosed by sinus endothelial
cells and free macrophages in the sinus.

Fig. 13. Popliteal node of a normal guinea-
pig, 5days after injection of labelled TPt. An-
tigen staining (direct method). The antigens is
seen in macrophages in the sinus.

Fig. 15. Popliteal node of a tuberculous
guinea-pig, 2 hours after injection of labelled
TPt. Fluorescent antigens can be seen in the

sinus cells.

Fig. 12. Popliteal node of a tuberculous rab-
bit, 5 days after TPt injection. Antibody stain-
ing (sandwitch method). A great number of
antibody producing cells is developing around
the follicles and in the medullary cords.

3
} i oe 4 o A
AP ‘}
St el Cvag s
Fig. 14. Identical field of the same section,
stained with hematoxylin-eosin after the photo-
graph shown in Fig. 13 had been taken. The cells
having the antigens in Fig. 13 are identified as
reticulum cells in the sinus.
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Fig. 16. The same field as shown in Fig.15.
The section stained with hematoxylin-eosin
shows that some immature reticulum cells in the
sinus phagocytosed the antigens seen in Fig. 15.



Kekkaku Vol, 41, No. 8

£ 4N E B & > > K

B Ok #® =

)

7 A

A

E Rk A5 K

The 41th Annual Meeting Symposium

SYMPOSIUM ON OPEN NEGATIVE SYNDROME*

Chairman : Tatsuro IWASAKI
Reporters : Yukio MIYAGI
Kazuro IWAI

Mitsuo FUJIOKA

373

B

(Research Institute, Japan Anti-Tuberculosis Association)

(Sapporo National Sanatorium)

(Research Institute, Japan Anti-Tuberculosis Association)

(Ohara Sanatorium)
Yoshitomo KIMURA (Habikino Hospital)
Ichiroh YAMAKI
Tadashi TAKAHARA (Tokyo Health Control, Department of the National Railway)
Sango HAMANO

(Social Welfare Corporation, Shonan Aftercare)

(National Sanatorium Muramatsu Seiranso)

This symposium was held at the 41 st Annual Meeting of Japanese Society for Tuberculosis,

June 1966. In this symposium, the open negative syndrome was defined as the case in which

cavity was observed at the start of chemotherapy and tubercle bacilli were confirmed in sputum

at the start or during the course of the treatment and the bacilli became continuously negative

on smear and culture for over six months by monthly examination and cavity remained at that

time. Thus the defined open negative cavity was classified on radiogram as follows and this

classification was used in this cooperative study.

Table 1. Classification of Open Negative Cavity
Type Type
. . Single . . Single
Cavity with wall lessthan| 1 | jo.1iar Cavity with wall about locular
A | 2mm in thickness in all Multic B | 3mm in thickness in all Multi-
directions 2 | ocular directions locular
; - - ingl
Cavity 'with wall less than| 1 ISgéxuglLer Cavity with wall about lsc;;izl:r
C | 2mm in thickness except Mualtic E | 3mm in thickness except Multi-
pleural surface 2 | Jocular pleural surface locular
Cavity with wall less than| 1 IS;?ugllaer Cavity with wall about lsolcnugllaer
D | 2mm in thickness at least, Multi F | 3 mm in thickness at Multi-
to a half of circle 2 locular least to a half of circle locular
1 Single
Cavity with wall 4 mm locular
or more in thickness 9 Multi-
locular
1 Single locular
Cavity surrounded by
extensive homogeneous | 2 | Multi-locular
contracted shadow
3 | Bronchiectasis-like cavity

and cystic cavity

Bulla-like ring shadow which is difficult to differentiate between parafocal emphysema

* From Research Institute, Japan Anti-Tuberculosis Association,

Gun, Tokyo, Japan.

Kiyose Machi,

Kitatama
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Miyagi studied mainly on the appearance of open negative cases during the course of
original treatment of 2,504 cases, which were treated from 1937 to 1963 in the National Sana-
toria, and confirmed that the open negative cases increased gradually from the seventh month
and reached 21.6% in twelfth month and thereafter the rate of the increase became very low.
Open negative cases appeared oftener from the cases with sclerotic walled cavity at the start
of treatment than from the cases with non-sclerotic walled cavity. In the latter, the closure
of cavity was observed oftener than in the former.

Iwai studied resected cavities pathohistologically and confirmed that the thickness of the
wall of cavities other than type H had intimate correlation with that of necrotic layer, and in
open-healed cavities the wall was formed by collagenous tissue with the thickness less than
1.5mm, mostly 1 mm, and on tomogram the thickness of the cavity wall was projected about
two-fold as thick as it really was. The cleaning of cavity wall occurred oftener in the cavity
with non-sclerotic wall than in the cavity with sclerotic wall at the start of the treatment.
According to the types of open negative cavity, the tendency of the appearance of cleaning of
the cavity decreased in the following order : A, C, D-H—B,E, F—G, but not correlated with
the duration of negative finding of sputum. In the type G, the cleaning of cavity wall was
observed only when the shrinkage of cavity was marked by the treatment. With the cooperation
of 21 prefectural governmental sanatoria, Fujioka followed up 623 cases of open negative syn-
drome, which appeared mainly by original treatment, and confirmed that the aggravation
occurred not only in connection with the cavity but also with other non-cavitary lesions.
When the cases with unstable lesion other than cavity were excluded, the rate of the aggra-
vation was the least in the group of cases with cavity of type A, C, or D.

Kimura studied the open negative cases, which appeared by the chemotherapy with the
secondary antituberculous drugs among cavitary cases failed to be cured by the primary drugs.
The rate of the appearance of open negative cases was about 37%), the rate being the highest
in the cases treated with KM+TH+4Cs. The rate of the relapse at two and a half year obser-
vation was 45%. This rate was much higher when compared with the result of Fujioka at the
same observation period (25%). The rate of relapse was low in the group of cases with cavity
of type A, C, or D and of type Hj.

Yamaki investigated the relapse on 200 open negative cases in 7 aftercare institutions under
vocational training. The cumulative rate of relapse at the end of two years of observation was
449 in the cases of interrupted chemotherapy, while 252 in the cases of continued chemo-
therapy. The negative conversion of sputum at the early stage of chemotherapy, the continu-
ation of chemotherapy for over three years after the negative conversion of sputum, and the
appearance of type A cavity seemed to be important signs for the high stability of open negative
case.

Takahara followed up 210 open negative cases among the National Railway employees for
a period of 10 years permitting daily work after one year’s rest in the early stage of open
negative state. The cumulative rate of relapse was 23.5% after 8 years. Over a half of the
aggravation occurred within 2 and a half years, and after years the rate of aggravation became
very few.

Hamano reported the result of the cavernoscopic observation on 65 cavities, and confirmed
that the relapse did not occur in the cases in which the cleaning of cavity wall was observed
by this method. It was revealed that the sputum culture again became positive in nearly 10%
after bronchoscopy or bronchography on the cases in which sputum negative condition continued
for 6 months. The similar fact was also observed in the patients soon after they returned to
exercise.

In considering the indication of surgical treatment on open negative. cases, .the loss of lung
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function caused specifically by the cavity and its complication, other than the relapse of tuber-
culosis, should be taken into consideration. The loss of lung function was not confirmed
by Hamano to be caused specifically by the existence of open negative cavity. As the compli-
cation, aspergilosis was commonest one, but the frequency was revealed on the resected
materials as less than 1% by Iwai, Kimura and Hamano.

Four open negative cases were required further treatment on 47 tuberculosis specialists.
On two cases, in which open negative cavity of type H remained, surgical treatment was
indicated by 98% of doctors. On one case with cavity of type C, surgical treatment was in-
dicated by 40% of doctors. On the other case with cavity of type E, about 57% of doctors
indicated surgical treatment.

By summing up all open negative cases followed up by the reporters of this symposium,
with the exception of the cases which were treated with the secondary drugs, it was confirm-
ed that the cumulative rate of relapse was 36% in eight years after open negative condition
was attained, but the increase of the rate became less evident after four years of follow-up,
and that the relapse rate was the least in the cases in which the cavity of type A remained
(Table 15). The aggravation occurred also during chemotherapy in a considerable rate even
during chemotherapy (Table 16), but when aggravated cases during chemotherapy were elimi-
nated, the relapse rate was very low in the cases which were treated over three years after

they attained open negative condition (Table 17).
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Table 1.

Origin and Classification of Open Negative Cavities
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Fig. 3. Fate of Open Negative Cavities
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Table 2. Change of Cavity during 3 Months before Operation
Duration of -“CP:A::Ee of S(ilfimic walled cavity L Changfe of ca‘ii_t?ry tubéxﬁulﬁ)rﬁna
chemotherapy Shrank l ?hei%i::f ! No change| Enlarged | Shrank gﬁ‘:"n';f No change | Enlarged
6~ 9 Months 19 18 17 0 14 5 15 0
10~12 9 11 3 1 8 4 3
13~18 10 10 5 1 1 1 6 2
19~24 3 3 1 0 0 0 0 0
25~ 2 1 0 0 0 0 0 0
Total 43 38% | 43 38% ' 26 23% | 2 2% |23 38% |10 17% |24 40% | 3 5%
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Table 3. Histological Findings of Cavity Wall by Type of Cavities
' Type of cavity
Histological findings Total
A B c D E F | ¢ | =

Total 18 19 14 25 8 21 | 110 18 | 233

Fibrous 1 0 2 0 1 0 0 1 5

Granulation 8 1 5 10 1 2 3 31

Caseous mass + 4 2 4 8 1 1 1 3 24

Caseous mass + 5 8 3 6 3 12 11 4 52

Caseous mass H- 0 7 0 1 2 4 22 5 41

Caseous mass i 0 1 0 0 0 3 74 2 80

Rate of open-heali d
a ;rg_hegfi‘; 2 vivea 729 | 1Y% | 9% | 2% | — 10% 49 | 26%| 26%
Table 4. Rate of Open-healing and Pre-healing Cavity
according to Open Negative Duration
Type of cavity
Open negative duration Total
A | B c D E F | ¢ | =

6~ 9 Months 7/10 | 3/13| 6/7 | 13/16| 0/4 1/11| 2/75| 3/11| 35/147 24%
10~12 2/3 0/5 2/3 2/4 2/2 1/4 1/16 | 2/4 | 12/41 29%
13~18 3/3 0/1 2/2 2/3 1/2 0/5 0/17 1/2 9/35 26%
19~24 1/2 0/0 1/2 1/2 0/0 0/1 0/2 1/1 4/10 40%
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Table 5. Rate of Open-healing and Pre-healing
Cavity according to Transition of Cavity Size

Transition of Type of cavity
cavity size A.C.D ‘ B.E,F G H

Shrank to 1/4 6/7 2/5 3/9 0/2
Shrank to1/2 8/10 1/12 0/22 0/1
Shrank to 3/4 5/8 3/9 0/40 1/4
No change 6/8 0/16 0/34 2/4
Enlarged 0/0 0/1 0/5 0/3
Enlarged and

became thinner 17/24 2/5 0/0 4/4
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419, Kx—Kx7/23 30%, Kyz—Kyz6/15 409,
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Table 6.

e g% 585

Detection Rate of Growing Bacilli in Cavity according to Open

Negative Duration and Type of Cavity

Type of cavity
Open negative duration Total
A B | ¢ D E . F G H
6~ 9 Months 0/10 3/13 0/7 1/16 1/4 1/11 | 46/75 1/11 | 53/147 36%
10~12 0/3 3/5 0/3 1/4 0/2 1/4 11/16 1/4 17/41 41y
13~18 0/3 0/1 0/2 0/3 0/2 2/5 13/17 0/2 15/35 43%
19~24 0/2 0/0 0/2 1/2 0/0 1/1 1/2 0/1 3/10 30%
0/18 6/19 0/14 3/25 5/21 | 71/1100 2/18
Total 0% 319 0% 129 1/8 239 659 119% 88/233 39%
Table 7. Positive Rate of Bacilli by Culture according to Open Negative Duration
Type of cavity
Open negative duration Total
A A ] B | ¢ | p | E F | 6 | =
6~ 9 Months 1/5 1/3 1/3 2/4 0/1 1/4 7/46 2/3 15/49
10~12 0/1 0/1 0/1 0/2 0/0 0/0 0/5 0/1 0/11
13~18 0/1 0/0 0/1 0/0 0/0 1/1 2/5 0/1 3/8
19~24 0/1 0/0 0/1 0/1 0/0 0/0 0/0 0/1 0/4
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TThbREZBbEIHWERLI DORRERY, H#HE
HRIRPICRkD B L, K6DZ 2 FORIT—F LA
FEHRDLNELVORALRB, T L A REZIC
A, CRI2 0% L{EL, GH 66% L &\ @ HRXh
To TOZ LR ELREERBURTADYL, RKTDOZL
REEEBHMIR O.N. fikioE 2 = Aictk b, O.N.
219 BALUEDRDRIIARABRTWEWZ 2 XD
2, ThERDORAZATREDI D, R hd bRy
HI3BE TRV Bbh b, hEsfitiit 14 gicow
TATIe27chsy 5 b 6 ik i Tt b oIk INH
AR %< SM, PAS DA ehotz,

7eds Aspergillus 2 & % X3 Dix, 233 =2 DZ2R
2 fEB 2 2 THDT0
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Prit BB Y

4. Study on Prognosis of Open Negative Syndrome Occurred

by Chemotherapy with Primary Antituberculous Drugs

Mitsuo FUJIOKA, Fumika YOSHIDA, Hisaya KOMOTO,

Orizo TAKAHASHI,

Kankichi NISHIYAMA

and Osamu HITAKA

I. # g
bhbhii4E 23 BROXFAMEL LT, BEHlkz
ROFHEIT DHER T2t RELELIE 1959 £
1 A 1 BURERAB R Y T CHEEHEZRIC /oD
BT, Al L3EA 1 EOREHEKRE THERE6 » ALLE
Bt RS L7cd DTH Do

II. % % & &

(1) REES 623 EF], & LT—KRITEKERRE
X hEBREZRCE DD Th %, BEMAEIR
ONC Birgk, RIE1 X A2LRE6E ¥ T 221 2
5D 443 fl, 225540 145 B, 3 =2l ks
3D 37 flo BF 4424, T 1816, E4HHRITES
DZEl, FLOZRAREDHERC X 350HTIRID
LEHTHD,

Table 8. Distribution of Investigated
Patients by Age and Sex

Age group Male Female Total
10~19 Years| 7 8 15
20~29 80 47 127
30~39 102 41 143
40~49 103 34 137
50~59 71 26 97
60~69 62 21 83
70~79 17 4 21

Total 442 181 623

(2) 2BEADEXAEBINA4DOZ LT, LI
JEREBUEAHHEC L 5 DDART, 1, FELLIXILE
DTIFERRSFITEL, LUK HINE 7o Lo FHNL
1Y, £ 0 % TIT 67 Gl LIS Lo Bz
TRHHE L XBEFEOBLL AR E o DY
<, 2Y, EEE TR 6 FICEL, DEHENtL, X
BEHEDE/LiX ONC gisztk 12 £ BB LEDTAF
HETIZ 95% AR 2T, ThEiTb I o8N
LT, 6B 37 fliELT\w5, HHEE X ONC
BOILBE#HP DX CEDSTC I, EB T TR 9% 2>
T, UBGADHLTHT oML T, 64 101
FICEL T\ 50

(3) ONC ZZEHKOILFHME & BALROBAFRILL2F
BZrDRKE(MR (Life table it) TAh3 e, 148
¥TREBLI2HETSZ B, 2EBETHEI2HF4%4 A,

Table 9. Number of Cavities of Each Type

of Open Negative Cavity and Number
of Relapsed Cases

;I;g‘;_)f ooff f%?lvoi:vy—:; follcljv‘vl:i‘zﬁg ?:gses 'reI;:alg:;)de x;::;)sfes
A 20 4
B 24 9
C 35 6
D 77 23
E 119 36
F 105 13
G 177 44
H 252 61
I 8 0
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Fig. 4. Results of Yearly Follow-up
of Total Cases
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(4) ZEREOEHEEBLRE:OBFRIX, ZH1 203
D 5, -tk T REE(LEK (Life table #) 38.1% THK
BEL, B2 2HBLD 4, FHEOREEILR 37.2
% TIhRKE, 3alLETHLDIXIEKT 37.6
% B BE o THOLEREAES T EBRITEL
52T\ 5,

(5) ONC izt EDZRANEE D HRRIC L 55
B OCEE) WX AERRG 0 RREBRE AR D LR 5O
T, GE(ZRESCLEAD 12 L) £ 4mm [AE)
PR b ERHEL, 5y FH M 54.3%, kMW A-C D
 (ZRBEDOLED 1/2 kAt 2mm PTF) 44F % 0
TR 36.5% RAHE (BEDEHH % KL BHEK
BEFEHATVS, 2W580 Ky-KzDZ L 2 0),
S5EHDOEMR 40.2%, B'E-FH (BREOLE
D 1/2 L EA 3mm §ijtk), 5/, FHDOBALEK 34.7% 73
Bd e e T B,

(6) %WoEOIEFELEEZR & BLBEZRR & i3t
TEREZHET 5 L, =1 2 OFESICIRIFFE(LEEZS
RADOBALRK 41, Ft% 27.0% it L BELBEZRR (L 5/,
Eh 39.4% &<, ZR2 = OEFITIXIEE LEEER
2EKT 16.0% ixt LT, BFLEBEZSR X 4'), 4 T
44.2% rRix b FEBE(LEEZRRR X b BE(LEEZRF DI 5 A

i 48 H8F

Fig. 5. Cumulative Rate of Aggravation in
Various Types of Cavities
(Life table method)
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When the cases with unstable lesion other than
cavity were excluded, the rate of relapse was 5.9%
in A+C+D group.

BALRME

(7) ONC BrBS D44 39 FLITE 40 ¥FL LT
ST REEILE (Life table i) » B3, £%
ARE D TRTOFLUEDRZDIXIFUTDOLDITH
RTEBARNE . FOETHEI R BT, 39 F
LIFO 0 4 FEHOEE 29% wxtl, 40 FLEDD
D4 ERBTER 45% LM E V. G B X 39
FLUTDdD, BALRIT 444 29.0% L, 40 F LU
L3O 4, itk 45.8% L X DERIRNTH D,

(8) HoEAMUOFEINCELEY LT 5L
(7=721 SM, PAS, INH o 5% 1 Flic T3 it il
MERREL L), Wt (+) B0 R E kK (Life
table #5) 1XfiftE (—) BT LAZRE L 3 TRTH
72T %o GRIZAROEBT, Wi (+) Bix 2,
5% 35.5% wxfL, Mt (=) B4 E% 18.2% T
HBo EIEDEDHRIALNDDIXHE T, WHE(+)
B2 3, FROFE(K29.8% T LT, (—) B 4,
#% 37.2% ritoT\ 5%,

(9) ZRUADTALZERE O F &5 BHELR
(Life table #:) #H#r3+52r, £2RA & b REER
£ (+) BHOBARL (—) BRARTE L E L,
ACD BTix (—) B 3, £ 0 E(X 5.9% &t
LT (4) BHX3EK 57.4% L 12 53 © EH\»
BALRERL T\ B,
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HET (=) BX 4L EH%OBILEK 26.9% il
T, (+) BT 4, Gk 54.8% & 2 fE5BDE(RY
AL, TOEIZRIDRV. L2 THEREZEROF
HERRTHIBECILTERUN DO ARRERE DR EY
EBC AN T bl Bbhd, ¥7(5)Ck
T ACD BIZefROBALRA GEITRTE 5 2 e D
12, = ACD # 132 ffijrh 66 Gl AL EREIH DT
ik bdDT, ACD BMARARD BLKIX, 20D
AREHE (=) HO3, FH59% tWHSREDODD
M, TRTHAS LBbh b,

(10) BRADILFFEEBLEY 5 3 7 AU HEREL
LiBEy, 45 AL ESD DRt r D BRE(LR (Life
table &) HH#ET 5L, 3 AURCERELL Licio
5, FHEIR 21.6% LT, 47 AUEXELL
BEX 5% 50.3% L 2 5 EOBILKRARL, 3H
AURCEREE LI DDFERBFTHLLELD
hao 37 ALUAKERME(LT S 0k BEF BRI
B34 83.1% b, G& 30.5%, ACD & 25.8%,
HE®D 15.1% nddlelo KIC3 7 ALRCHERRE
ftLtcd DOZEREFIE(LRX, BEF Ho 2.5% »&
b47e<, HAE 10.5%, GH 18.5% omJET, ACD &
D 20.6% HELE L,
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(11) ZROMM (FFOML, Bk, B a, &
fEb, EXEL) TOWT, ZRERIREEER (Life
table ) #& 5 ¥, £ZFETIX 5, £# O PAHERIT
8% Th B, TRMIITIX, GHOD 5,k 55.2% 7
mbE <, BEF & 5'), 5% 43.9%, ACD # 4 4
23.4% DIATHE 5 £ 14.6% MR HEL . KRITZE
FRASEONBEXFH LR TH L, HEsIUERILIT
ACD R 62.5% »E b4, KMNGH 32.4%, BEF
# 30.6% DIAT, REIHED 16.7% ThH3, B
{t a, b i BEF #Mp 50% 3% <, Ky HE 41.7
%, GE 29.7% ODIAT, BiEix ACD #o 25% Th
Bo KEIHHD 41.7% »B1 %L, RkHMGHED 37.8
%, BEF o 19.4% 0T, &1 ACD #op 12.5

% Thdo IR REEE £ HHELTAES

t, FTFGHZEMIEAR, AR btk b &L,
LI O TR IARECER Y ET 2ERB L > &
MTE D, KCHBIERENZTOKRILEL, L
SHRIRIET, THOKRDEVWETH 5, BEF BIZE/
RIEL, MABKE2HBCRIFTHY, ACD B 3E
LR 3 E< (RRERE (—) Thiui), PRI
EWCHAEMCIRETHY, LA TFEHEORD B
WTCHhreELOND,

5. ZRABEFARCIIHERMEROKE

KEMIHRERE A N 0 R A

5. Studies on Open Negative Syndrome Occurred by Chemotherapy

with Secondary Antituberculous Drugs

Yoshitomo KIMURA

—RIEZIEC LD THEEED A bhigds Dl B %
AR LTk ELXHES L, HeEZR (0.N.C. &
BEFR) WL DI ERINC DT, ZoOHBIER, FELOM®
BEERT 5 L L YR OV URBMEFEOBRE
SRR INEY

1. ZREAHEXAK(CLSD O.N.C. OH
BUAEE & BRI

ZWRER 6 » AL LS LIBZRRG 727 4, 1,027
2DZeAicoT O.N.C. o BHFELY KR L Th,
BRI QIEEARTILC, FRIIABS %55 (91.9%),
ZERBINCH B L FLBEZRD 82.5% % Hd T i,

Zh biEfICoWT O.N.C. oBIRS>Z 5L 36.6
% LML EERT, ZhEERCDOWTARBE 1,027 =
th330 = (32.1%%%) O.N.C. righ, ZRABBICEE
T2r%E 10 02 & { BLEERED IR 5 23IEE(LEEZEH
CHELTHERTH S0 &NICK LIEFELEEZR T 2R
DEASENERCHR blco EAFICTHBRCEErE

ERZ BRI 60 YL ETRLEROEHMAED H
ﬂf:o

O.N.C. #Z¥ ColfiMxAbs, TOFHLULIZ6
2 BLRic O.N.C. rixh 1 FLERETIIDRE
D TERTH DI, ¥ fofafEkg i KM-CS-TH
EARLEL 51.0% i O.N.C. o HE #Z 55, —
RERIFEE T L DHABIRIEL 725, 53 EMB Iz Xk
STHhEbhEERe OON.C. D Bl oA bR A Z LITH
WD L ThbhEic PZA A FHBI KB AL
o

LA DR EEr bk ELE G TP &b 2K B2
EChD 6 AL O.N.C. CEE L\ BEITH
BEYTETHEENFEL Bbh b, KB 35 4
DRk EXFRLBRLCBEEC D L TE KR
O.N.C. DHBRZHELT A 5 & FEELEDTH
bo THIXFHBHEOHE L TOFERHEOTRITE
B LRMECHEI>THHHDEHE X TET RS,
SHE AFHEREOBBT L2 TX bIEWVHEERMN
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METZHLDLEL BB,

WA L O.N.C. WE » B KM, CS, TH
FERFICDOVWTERSB L3k 11 O ) & Wl aRR A
DY DITETHE T B AIEHE 6~10 » BEOEEAICE
Tk O.P.C. BITRERCHED HE M I b h
O.N.C. @ (#45% 6~10 » B#kic O.N.C. ZFE LI-fE
Bl) KR E LTERTH Do LIchHA D THE 6~10
P BCRA TS ON.C. B L\ iEFT L

Table 10. Rate of Open Negative and Open
Positive Cases, and Closure of Cavity Appeared
after Treatment with Secondary Drugs on
Cavitary Cases with Bacilli Resistant
to Primary Drugs

Type of cavity
classified by
Gakken
classification

Total 182 20.9 14.8 64.3

Nug;ber Open Open Cavity
cavities negative | positive | closure

.2
EE_ | Ka 124 | 16.9 | 10.5 | 72.6
28| Kb 22 | 27.3 | 31..8 | 40.9
5§ Kc 21 | 33.3 | 19.0 | 47.7
Og

| Kd 15 | 26.7 | 20.0 | 53.3

Total 845 34.6 55.1 10.3

Kx 358 39.4 43.6 17.0
Ky 121 29.8 56. 2 14.0
Kz 366 31.4 66.1 2.5

Cavity with
sclerotic wall

ik B4k B8H

HEAEBLTWEWLOTRA—GBELRT I LR
T O.N.C. FEDFEEHIIIFTE DL\ 2 Do

B O.N.C. &R DZREE © tER (FHEER)
BBt O EERE L 0 R ¥ A D LXK 12
DZrThbo

2. O.N.C. 0BEB{kIc2WT

¥3° O.N.C. FEFADOHEICO\W TEERZ X
&Rt X2oT6 » AUEBEL 2= 218 flie2\ - TH
5L, 65ALATIIHT 3.3% ORFET 80% LU
Fid i ABRMMER T TV BR, 1.5 FLLEEAL
L O TIIAERHRY L, ABRMEIHCED LT 2,
LHLLSEHE WX S EERBELITR2TVHH0
2 30% Ak btz B¥ ¥ TOHIM & BLOBRY
ABLEEE 70 £ 17% CELH A DR, 1HLA
CE¥ Lo b DOERRIT 20% 2 Z 10/ hEXRTSH
Do

RCHEADOKREY 6 » AL EBZEL 2 7 300 2 0%
AeonwTHhBe, 6D L 2.5F%D REE(LRK
1345% L W BRTHD, 205 LbHAEBLAKLE
{ 26.5% R LT\, DR BR L SR E IS HFE

Table 13. Pathological Findings of
Drainage Bronchus
1. Macroscopical findings

R . Open | Open
Pathological findings of , oL
Table 11. Relationship between Drug Resistance drainage-bronchus necgaas:;; N p‘;zl:;‘sre
to Secongary l;rugs.andCAp‘pearance of Obstruction or stenosis of 26/42 6/38
pen Negative Cavity junction of drainage bronchus | (61.9) | (15.7)
At start of 6~10 months after
treatment start of treatment Dilatation and thickening of 14/42 | 30/38
Number | Rate of | Number | Rate of drainage bronchus (33.3) | (78.9)
of resistant of resistant
cavities | cases | cavities | cases
2. Histological findings
Cases remained
o 322 18.0 322 63.4 Open | Open
open positive Histological findings negative|positive
cases | cases
Cases changed
to open negative 127 14.9 23 13.1 Tuberculous inflammation 9/42 | 12/38
afterwards (productive or caseous bronchitis) | (21.0) | (32.0)
Table 12. Nature of Cavity Wall at the Time of Open Negative Condition
Type of|
cavity at|
time of]|
Type NO-N.C.\ 4 B c D F G H: Ha Hs | Total
cavity
at beginning
of therapy
Ka 3(14.3)| 1 (4.8) 8(38.1)| 9(42.8) 21
Kb 4(100. 0) 4
Kc 2(25.0)| 1(12.5) 4(50.0) 1(12.5) 8
Kd 3(42.9)| 4(57.1) 7
Kx 4 (2.6)| 4 (2.6)| 6 (3.9)28(18. 4)(28(18. 4){49(32. 2)/30(19.7)| 3 (2.0) 152
Ky 12(33.3)| 2 (5.6) 19(52.7)[ 1 (2.8)| 2 (5.6) 36
Kz 3 (2.4)|1(0.8)[ 9 (7.1)] 4 (3.2)]17(13.5)| 8 (6.3) 1 (0.8)[44(34.9)[39(31.0)| 126
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Fig. 6. Relapse of Open Negative Cases
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Fig. 7. Relapse of Open Negative Cases
Divided by New Classification
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Fig. 8. Comparison of Relapse between A.C.D,

B.E.F, G, H; H,;, and Hy Groups
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TIXIFRC X D TEEA L Ie o TR 7227 D DIE
SHARED ¥ FRBAYR LA DT L TERAEL

G AT FDORIGBBDO VWAL TEICE
WELRATR L T oo I O.N. ERERFEHEYE
NE PR AEARCER UES & BRELOZER
TEIREEY FOE EHT D, B RERE
ALIBAOBARY B LA, MEORCERE
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ZE R LEEZRIC L L TE L BRTH Dl Thy
FoEERRICEE TS LB, G, FCEXTHY Ha
Hs 321D TERTH DO, KICZRAGED L s
W O.N.C. & ZDHOILERERIC X haic b BED Eik
H&Ebh, L<{K&B,E, FEERTIh LEMIE/LE
GRZLL TOABENSWHEEI L bhie SDZ
&G REMIVG AL AR AT VT, TOREW
BELDTHELXET S L bhill bR, YRl
ZH D LBERO—Fh GRERABRCYROMNE L e
DT\,

4 REWEFIHER

ZKREX6IBULFER L % ¥ i O.N.C.
42 =2, O.P.C. 38 a2 WRTHBABEFENEERYTI
WHERRE L TRy, O.N.C. 22 &3 RANOE
HIX 73.8% :hir b BROFEMAMFEME 0.P.C
L ERRERNA DRI DN, FHEZRCARD &
O.N.C. thC, DB LELRTHEEL b5
DRBOTH, TOMIFAED 0.P.C. r k% »iD
eh otz Lo LEEKEXESTOWBNBREYTIR
VWEHERHELTASE, 1802k O.N.C. ©ix
IRAEFE T IIBRAVBASEY 61.9% LB RICAZ LhtoDiT

4% F8F

KL O.P.C. T2 15.7% &+ Eigh2lce THIKL
PR ¥ 721 EE: O.N.C. DI 5 T {ER Th DOt L
Lo bk ERFC X 5 O.N.C. ORE It #
EREXESBORE, F3B#ErKERRT LD
TW3dDEEX bhb, tksZh &5 O.N.C. Jo—
A, HESHORERTIIEFIBRETH O,

= ]

—RYUEIRC X D THIBHEILD A B s B 2R G
b REBRC L O Th i ) BRCHEBREZEROEEY
255, TOBBARIIHAYE - L LEREDOH
b DE I CREZINERE & FIFIRE L 7c D e HEZER
(Hg) DELIHEMERTHD,

REMEYMER T O.N.C. EKE 1T B4ER
CHREINRDH, ARMCEESEIESMOREE
RS BRI A Hh, O.N.C. IIOEELR
FERELTHBL5EL bR %,

ROCEREDEE Y F 2 DhIcRBRRCEH#HTS
b, TiREFBboBMERFLES LUK
BERICISHLE L 5o I #KA I Sh cER A &AL
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6. Studies of Rehabilitation in Tuberculous Patients

with Open Negative Syndrome

Ichiro YAMAKI

F L & I

VYY) F— g VOIFED CHERER & & i B
A, FBREOREROFECR E 5, HEHEZRL
SBaHILEREFROMETH 5 LICERIITVTHA
do T NUE, TOREEFMCIL [MLEFILEOEE
HZRRDES | 25 BB L Bbh b, LU
FP LR OBEREL T4 e RN BRI R D H oV e £
CTHE LN HZ 5 WA BENA IR T EKER
ERREREZ ORI X W REROFHMZRA L, bbb
B THFHDEHFIOWTHNIZ,

BREBEF LI X Y EEEOHLBIR LR
THHMORKRT, BOREDOHELLDDIYIINAL
KR LAWERRAIE 20T W 5 (BEABELREE),
LA LEMEFRECH X700 THREZRF D AR
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xt R®
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9. Summary of Answers to Inquiry on Indication for

Treatment of Open Negative Cases
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Table 14. Answeres for Inquiry on Further Treatment of Open Negative Cases
Case Indication Answers of
for treatment Internist Surgeon I Total
No. 1. 49y. male : Original treatment with SM Medical tr. 15 3 18
+INH, sputum for 14 months negative, open
negative cavity type E remained Surgical tr. 18 11 29
Medical tr. 20 5 25
No. 2. 35y. male : Original treatment with SM
+INH+PAS, sputum for 20 months negative, Surgical tr. 11 9 20
open negative cavity of type C remained
Cessation of tr. 2 0 2
No. 3. 38y. male : Original treatment with SM Medical tr. 1 0 1
+INH+PAS, sputum for 9 months negative,
open negative cavity of type H, remained Surgical tr. 32 14 36
No. 4. 30y. male : Retreatment with SM+INH :
+PAS later KM+TH+Cs, sputum for 14 months Medical tr. 1 1 2
negative, open negative cavity of type H; re- R
mained Surgical tr. 32 13 45

10. #

&

Bk A & &

10. Summary

Chairman : Tatsuro IWASAKI
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Table 15. Cumulative Rate of Relapse in All Open Negative Cases Presented
by Reporters of This Symposium* (in life table method)
Follow-up period in years
sl To] Ts] s0l2s] 5ol 5s [ 0] T 50| 55| 2o o3| 7ol 73] 50 &
0.5] 1.0 1.5120 25|30 35| 40| 4.5 5.0\5.5 6,0‘65|70 | 8.0
Number of cases ‘ ‘ l \ ]
Total cases followed-up | 893 719| 589 486 403 324/ 261| 206 171) 150 113 92 69, 58 41| 39; 34
including cases ‘ ‘ \
with single and |\ UmDer Of cases 4q 45 o7 16 21 u 8 2 2 3 1 0
multiple P ’ \ ’ ‘ l
cavities Ct“ggligizgszate 5.711.615.718. sz 724. 928.130.9ﬁ1.7ﬁ2.634 435 1136. qae 036. ﬂse 036.0
| i
Number of cases sg a7 35 35 33 30 26 21 20 18 18 15 9 8 5 4
Cases with | followed-up | 1 " : ’
cavity type N“"’rlﬁgp‘;i(fases 1 0 o 1 1 0 1 0o o 0 0 0 0 0 0 0 0
A . | | |
Cumulative rate ‘ i |
of relapse | 2-6/ 2.6 2.6 5.3 8.1 8.111.611.611.6 * |
Number of cases| o/ gal 6 57 471 37 35 26 24 22 17 15 11 9 5 4 3
: followed-up |
Cases with |
cavity type N“mr'ﬁ;p‘;i;ases 3 5 1 1 4 1 5 0o o 1 1 o o o o o o
CorD .
> Cumulative rate| 3 1| g 910 911,819, 321. 532.732.732. 735.7
= of relapse
5 Number of
umber oI cases
© 170 140, 114 96 84 65 51 42 37| 30 24 20 15 14 8 7 5
Eo Cases with followed-up
% | cavity type N““‘r‘g;p"sfe(fases 8 6 4 4 5 0o 2 1 1 o o o o o o o o
=
= |B, Eor F :
B C“’;‘;“f:{;’ eséat"' 4.7 8.812.0/15.7120. 820. 823. 925. 7127. 7127. 7.27. 7}27. 7
4 ‘
S Number of cases| 1g4 151 127 104 80 63 48 40 31 23 20 14 12 5 4 3 2
Cases with ollowed-up
cavity type N“mr‘:;;p‘;idcases 100 6 4 2 4 3 1 1 o 1 o o o o o o
A . ]
Cumulative rate| 5 4 g 915 1[13 8118, 1122. 023. 625. 525. 525. 529.2
of relapse | ‘
]
N“g"ﬁegvgg cases| 182 147 118 97| 82 73 61 47 26 28 18| 16 17 1 § 8§ 7
Cases with otlo -up ’
cavity N“mr‘ﬁ;p‘;fe;ases 16 11 111 3 2 3 o 2 o o o o o o o o
type H ; ‘
C“mmwemmSﬁwﬁ%Aﬁjﬂﬁ%ﬁmﬁQJQS%S
of relapse | ' ‘ | }
* Cases treated with secondary drugs were excluded.
Table 16. Cumulative Rate of Relapse in Open Negative Cases during Chemotherapy
(in life table method)
Follow-up period in years
~0.5] ~1.0| ~1.5| ~2.0| ~25| ~3.0| ~35| ~40] ~45] ~5.0] 5.0~
Number ofJcases followed up | 1551 | 780 | 582 435 | 301| 216 | 137 | 83| 67| 37| 25
Number of cases relapsed 99 56 27 14 15 6 ‘ 9 5 0 1 l 1
Cumulative rate of relapse a4‘w1]1¢1 19.8 2&8‘%&!3&8‘%0§3&0 %3}393
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Table 17. Cumulative Rate of Relapse in Open Negative Cases after Cessation of
Chemotherapy of Different Duration (in life table method)
Duration of chemotherapy after Follow-up period in years
formation of open negative cavity | ~ } ~ i ~ ‘ ~ 1 ~ |~ |~ [~~~ |~ ]~~~ ]~ ]~80
05110(1.5/20[/25/30{35[40{45]/5.0/55/6.0|/65[7.0|75]| 80|~
\
Number of cases | o7g 594/ 188 160 129 104 73 59 45 33 25 19 19 18
followed-up ‘
Total | Number of cases | 4,0 5 g 4 9 1 2 2 o o o o o o
relapsed ’ i ‘
Cumulative rate | 5 o 7 110,112, 313.7]14. 616.919. 7]19.7[19.719.7
of relapse |
Number of cases i ‘
106 86 72| 65 49 38 29 25/ 21 18/ 14| 13 13 12
followed-up
~1lyear | Numberof cases | g 4 4 9 4 1 o 2 o o o o o o
relapsed |
Cumulative rate | g o' 4 1| g 510,912, 715.015.021.821. 8
of relapse | ‘ ' ‘ |
Number of cases | g4 g5 56 47 40 35 31 26 20 12 11 6 6 6
followed-up
Number of cases
1~2years relapsed 77 2 l! 2 0 O 1 0 o0 O O o O O
Cumulative rate | g 311 19 616,316, 316.319.019. 0[19. 0
of relapse | % ‘ ‘
Number of cases
followed-up 40, 33 27 21| 16 12| 5 2
23 years N“m:’;‘;ge;ases 3 1 1 1 1 o 1 o
Cumulative rate | 7 ghg 313 617.7
of relapse | 1
Number of cases
followed-up 49| 39| 33 27 24! 190 8 6/ 4 3
3 Number of cases 1 1 o o o o
years~ relapsed o0 0 O O
Cumulative rate 2.0l 4.5/ 4.5 4.5 4.5
of relapse
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