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ZEALERRICRE 5 MR D HEBS I B 3 % ERIIBTSE

—— & CEAREE () & R BEAE ERAERR
AN E D B 2 & UT—

Repegds B H OB KRB
HARFESME—NRIEEE (58 REL D)
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MZERADBERICOVTIRVEES LRRBZETLA,
LB LZOREZ A T@MROL X, Sz Doy
BRIz PLE LIebDTHBZ LEIBETER, B
MR OBYE T TOAMKNZERL, FicWEnD 5\ vizfb
FHRLERY, STRVBEBETCH5biFTiznl, L
TEBOTEDEFMBINCITL AN R AT R i X
Y DRFEFICMZ DLERRRT 5, TOFIKT,
YEBIZRT D [EIROKFEEER | O—EORFEN -3 A8
BERL DI TR bR TVBHEENH 5, BHELED
WEDO—3R & LT, Ml RETRERR O #B 2 hb
L, ZhizxiET 5 2, 3 ORfifiko b4 & oo B
EOEALI Y LT,

IR RE DR ERRS I D\ Tk, FCiz Laennec % %
Wik Virchow PLREEMIN D SIKIC b TeD TIEHHE &
NTD, Ee—HERBEIEC OV TLTTIRELD
EBDBD B, L TR 2 ko THESIC B
HAPEREHRS N, ZORER LU OMAH S i
SN, ERZOFREZNRKZLTHTFEbR TS, L
2 LBERAERE Y ZOB%EHMIChz>T, ZOmkE
BEBSELILLORIZLAERL, BHD bdIVIEE
AHOD —RB X VZ DMz k> T, T BHE VR
HIRETZRRIC W T2 B & COSEEMIC B R STV SR
ThHd, RBETHEMSH: CITEER kXd2hbd
DREMOWE 2 BE L REL L ALNE YV, ZOFE
T, FEIIURBRCHET 5 UHEET, BCG BE
Iz & 5 EROKEMZEREAER L, 20 2 REFRMNE
AEHY D 530 Hie BB he>T, ZeifEmkic
PO RRRRROHERS &, LSRR, DRSS CUTYRE)
BYR L OVEBHRICER L, IR R oak b
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L, bbETINOEMMEMD 2, 3 Db

R WMMTEIALA

bl OB LR L, ETFOMREBRLO TRES
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1. EBis

FE 2.0 kg Hitho [ ] KRR AR B R
(120 @) ZEERA L7z,

2. FEBFHHE

Table 1 0 k& 5 7 IUtEICHET 5 YHEERT, BCG
FEO 1 KFURE R TRIEAE L, 1E0.1m %50
MRT4~5EREBETRERL, V] REgiEs,

Table 1. Experimental Animals and

Sensitizing Antigens

1. Experimental animals : Negative tuberculin
reactor male healthy
mature rabbits of

about 2.0 Kg weight
2. Sensitizing antigens

\Antigens

=

T Primary antigen | Secondary antigen

(for subcutaneous |(for intrapulmonary

Contents \\\ sensitization) infusion)
Heat-killed
BCG 1cells 500 mg 500 mg
Liquid
paraffin 15 ml 3 mi
Anhydrous
woolfat 10 ml 2 ml

These are crushed in a mortar and the dosage of an
injection is 0.1 ml.

FI2 RHUREBARARIE L, 20 0.1 ml 2555
HID 7 =7 Ve TR VBT, A
THRAELNICEAT 55 T "B B L, B
BRI SRREAT 5 (LT "I, 3 2

Shintaro UEDA (The Ist Department of Internal Medicine, Nihon University School of Medicine,
30, Oyaguchi-Kami-machi, Itabashi-ku, Tokyo, Japan) : Experimental Studies on Changes in Lung
Lesions Following Cavity Formation.—Kekkaku, 37 (12) : 695~707, 1962.
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Table 2. Experiments (120 rabbits)

Experimental Groups \! Subjects

1. Cavity-produced group 7%

II. Other experimental groups
1. Pleurisy-produced group (20)

2. Group of rabbits receiving
intravenous injections of
heat-killed BCG suspension
in the ear (11)

3. Intrapulmonary adjuvant
infusion group ** (3)

39

4. Intra-arterial dye
infusion group *¥*

(5) |
M. Control group I 4

Total 120

Complete cavitation was seen in 36 rabbits.

# A 1:1 mixture of liquid paraffin and anhydrous
woolfat.

*kk Bronchial arterial and pulmonary arterial systems.

*

3. #lgsk

Fig. 1 ok <, ZEREE (FREERR), 22 (FRE)
JABREER & USRI E I OAERIc oV TRAT 0 #fis &
T, LRIEOHRB & I Ui,

Fig. 1 Regions of Observation
(Rabbit lung)

1 : Cavity-wall
2 : Surrounding region
3 : Opposite healthy region

O vieErEies « 2 REFREA%L 3 R X D R
530 Hizh7e>THE LN, ZoMFEAIL LTS3, 5
7, 10, 15, 20, 25, 30, 40, 50, 60, 80, 100, 120,
150, XU 200 HOFRHNC VAR 21T, 2R
ERRIZWIZ BB X T 0RO R R BlE L

W OHEIE BEL2E

7zo
@) REEEFRBE BRI L, ViR
FAARUIIE (REINR) & L, PERAL b UNCHEREEAY
WCHIER L, TD—iRix Table 3 DX iz, BEAICE
B Uic, BRGIBREINROLH (Fig. 1) XV
M ERY, 7zisbiz Table 4 O X 5 Gk THATE

Table 3. Number of Cases Observed
Electron Microscopically

(44 rabbits)

Experimental groups Subjects

1. Control 3

II. Experimental cavitation group
Stage 1 : Pre-cavitation stage--- 16

Stage II : Early cavitation
Stage ........................ 4
Stage I : Completing stage of
CAVILALtION eeeeesenreneannns 5

33

Stage IV : Stage of secondary
changes in the
cavity-wall-.ceeeeeecnenneees 8

m. Group receiving intravenous

injections of heat-killed BCG 8

cell suspension

Total 44

K (L E R 2R Y 7 TSR T ®) 21T
BEE L, (BHEELEIFRT IO e 2w
T, Fvu—VTlHaE%E, T4 MRl LRAE
L7ze)

TR AR B IRAY I -+ 2 IR T & b g
Licob, BloZ k<, 10 % <) VIR CREE L
Too BEBLBOEER M, FRBEOMER XS
6, & DICTZEJATIRERR X OVE BRI 7L & OV sl
fitiz b+ Lice 20%, JIREER (FHRHE %72
ZER) EBHLE LT, SHUEREIEZ S S THSZEO K
IVEIVHLEFRY, BOZE T 74 L asTE
gL, DT oY (H-EfEYe, Van Gieson JBJi
e, Weigert BUJ#REYL €, Azan Mallory %u
€5, WIRFERL Schiff ¥z X 2P E) THBMEAR
FEE LI

@) iRk O LR EES « — R TIE AR O FAERR
FRIRL, TRENDOEREY R — MooV CRERER I
X OVEER &M (Warbrug #5)8 & B 4 ¥ (Schnidt-
Thanhauser )10 i3 U, SEMARSENEL L D
REHME: 2385k L7z,
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Table 4. Procedures of Preparing Specimens for Electron Microscopy

i, A 1:1 mixture of 2% 0s0, and phosphoric
acid buffer (pH 7.4) 2-3 hrs

ii, A mixture of 29 OsO,and acetic veronal
soda

1) Fixation

i. 50% alcohol (ethanol)
ii. 709 alcohol (ethanol)

2) Dehydration iii. 909 alcohol (ethanol) J (each) 20 minutes
iv. 100% alcohol (ethanol)
(Twice)

i. A 1:1 mixture of alcohol
and a monomer (each) 30 minutes
ii. 10095 monomer (twice)
iii. Embedded and polymerized

in No. 00 gelatine capsule 50° C, for 48 hrs
with the monomer

3) Embedding

i. Microtome, JUM-5, Japanese Electronic Industry Co.
ii., Porter-Blume microtome

Slices were mounted on a mesh after their
preparation by the use of the microtomes.

4) Slice preparation

Photography was done with a Hitachi HU-10 A electron
5) Photography microscope (accelerated voltage : 75 KV) and a Hitachi
HS-6 electron microscope (accelerated voltage : 50 KV).

* Either of (i) and (ii) was used for fixation.

* Ag 3 monomer, a 7:3 mixture of N-buthyl methacrylate and methyl methacrylate was used and
benzoyl peroxide was added at a rate of 1% for catalysis.

*% After a slice was mounted on a mesh, it was stained with an uran acetate-saturated solution
for 30 minutes according to need.

ZERAERRE (THD © 2 RHPUFIPEAZ LY 20

M ® B &K H & OB, L AIRS X BRI b %
1. SEERYERA RRR O L% L RZEROFD STV B

PERDP DUBBOLBOERMHL, IEERDOER TSRO (DH) @ EA% 20~40 BHOHIRT,
2bYy, FEREROERZEEREELE, Tables 0L eI 2D AR & B I,
AT RAILTHIE LT, ZeiRsERdl (M) : 40~60H OHIE <, vkl d
Wiz IR BRI R 2R BE S h, MRFMNIC L IE

Table 5. Classification of the Courses

of Cavitation and the Number s B SRR S SRR S U B R,
B of Cases Observed Z2iFBE 2 B (IVH) : 60 H LA ZEF T, (FEE
Course of cavitation ‘ Total Nu(x;x%ber Z Offic i~ 7)1%{@"’7‘{?1'?@%%%?);&@:%%%0
T e e bBAATRBINECETLEE EOKAT, Tk
| days® cavitation  HAFL TV BMb B D, % Iklh & TLIRARE H7 0
1. Pre-cavitation 1~20 97 0 DL H DM, PLTF 2 &ORO SEEICiE> T B
stage (Stage 1) L, EREROWBE L,
2. Et:gg fgg:éztiﬁn) 20~40 12 8 2. ZEIRAERRERR O VERFRIEIES
ZEIRARHTET © 2 RBUFHNEAR 3 B caplic/hE
3. Completing stage of ~T S N Y WK (o EY
o T (Stage Ty | 40~60 9 7 jiﬂjz BER A ff()ibﬁTi@%&I&x?& (Plate
4, Stage of secondary | 1-2) B2L, L& B MR G R b3 0 5 1
changes in the 60~500) 28 | 2 Bo 5B CHMRBEMIELGHEMAL, 7~10 B
cavity-wall (stage IV) - TR IR L, EER X OSSR, AL O
Total 77 36 BERLOCHRE %, 15~20 H THUREEH LMD
s & RO O E AMERIEO R LER & BB bN 5

* The number of days after the introduction of the

secondary antigen into the lung. 25, JARE OBEREIRIL QIAMEHT, LECBRR
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LRI SRR R DU INE TR R85 B,

TR : REFOBHITBEL LT, Todk
I AIERMTE, Kb~ KhRDFER G E & LlikiE
*+% (Plate 1-3),

iRz EE IR M T/ MR~ R R
Kizwiey, JABEIHE L 2 0 B L R b A7z D B
L7125 (Plate 1-4), & XITIZIAAB X CEEHICHER
FRRRREEEE L CEHBIEERNLE LY, ZRER L
UEER T, e FHERERO £ £ ol
TH5LDLHhbN5,

Z23FRE 2 YRZS{Viy : Plate 1-5, 6 O X 5ic, FEEE
OBEFIEA T, IREER X O ERIR IS Wi ik &
BET5Libic, BEOFEHEUEMEIGEFRLLE 75, &
R EIREOED 4 BITHR T2, afl—
ey, L LRRECKb 5, b BRI
ERIK CREDO TR L L LR 2R . ¢ B IR MK
ZEIROFE/N L BEOT G E R L, S bIcRRBEEET
%, dBI—{bEbIEKE RN, BoOREEELEEL
SEMRERZR (L% 1 ey k) 2827
%o

3. ZeiRAERFSEIT AL O Mg WHREETR O HER

(1) FIREBOAIRATR

ZeIRAE AT © 2 < BRI Tk 2 YRBUERGN EEAE
"RRERE, X0’ HA% 3~24 FERI OBk iizE
DIEFHICSH 52 LB Blc A BN, 3B TIREER
M 72 FERIRELUT D/ MBAREE T, 6 IRpfE ORI IR
L, WAL RBRIERGREET 5, 12 BT E~c @
IRIEOTER LIS, 7o 24 BRI e D%
ARBERRGRZ BN D, LrL, RO &K,
BAB TR —B A IRBE R G E Bt 5. T
TIT 24 W CARHLR) 2 BRI 0 B SN B 72 IR B B4
HEREKRD MRFELH BN, 2~3 BT ERIIER
BEKR) L, JRAGAEEHETS, 20tk 7~10 H
(Plate 1-7) TEEMIRIITS BIciik L BIEKIZ D K
O, L CHEBAMEE L 0EFIARTH 5, 156~20
Hiz\We % L RBIIEBITRIc £ TR, £ <iddl
O EEE BT X UHALRTED b,

Z2IRAERRAIE : Plate 1-8 » =k <, BT L L
KL, &Eid 1 e Rs/NEFER DK A GIR
BETR 75 2 FERMERFEEIMER I £ TR T 5, H1/31F
TR BB TR E 270D, FlA 7L HTRE OBk
BIEREZ R LT3, F D3 AR o iR B PIc Fk
FER~BIBRDZERE TR T %o 2R HRIZFHERTE TF
Wil IX SR O EERME clbh, ANCEEER X
CHIERIERICEET 25805 %5, Aoy (30~
40 H) X ViANHEOFEG(LE DA DR S,

ZEWSER ¢ 2 BlEBR &) (77.7%) = Plate 1-9
DX 5 I/NMEER~EFHRIIR (1 ERIRE) D24 R

W W B W12

D B, WRIIHEBUHHEEE S 2 VIzLEET, AN
i d 5 VCIENBICSEOBROKE TR X Vg 0EsE
DHBEP LA BB, % IXTANEICI Y LEO Rk
W B 2 (5T 5. DB IZED KIS 2R
ZERATER S, PIEmICE U< EREICEE L, JREE
AR IEHL L BIRREROSE L H Y, MEER
BT L IREAIE L <L, HAGHKT, ANELIE
RTh B, RBERREREIZ R T, —IZZREMR
PRI O R BN EHTH 5,

ZEIRRE 2 YRZSALH ¢ 28 TR 7 ik Plate 1-10-12
oz, CWEAMEMREE, Ei 21 L (75.0%) 22
HEDBD T D, ERIFAERGITIE, MRETHRRR
L, FREANOFEHSBIGEERIZED 2’72, —8
TIELES LI O AFALBEIAS S TH B, ZHOKRE
SRFER~BIPRT, £ REEET, LEEELE
BT %, VHIZHRORKEE © £ 38 e & biciik
M5, © TAEBEMRELFEHICKE ML, FFEME
e OBERLUNET, FEELIEELL, ZIRBENEER L
Fiizc Lol E 2 %, @ REEIREIC e HE
b8 L OB FALA A L 725, @ ANEOEHMELK
EiREEhD, BThB,

@) IREE A

ZEIRARRETH 0 6 ~24 WERCIRE O KIEME A LR A
B, 24 FERIPAGE T30 o it NI AR B b ik e
DIEFREB L OKELETHDOHRTH o

ZERAE RRAIE  EIREOBREE 75 & O IR & SR BRI
oz E OMERRI L I A IEFRES X UK
[ & — N R~ TR B PR %,

22« — AR A FRRB X OUKES BT, §
PRl PR DR L E RS T,

Z2iBE 2 YA« IR R D B TR AR,
IINERE P A B ~ TR EE DU A & SR EE ~ YRS D 4
ST B T,

@) AR TR

ZeIRARHT © 3MFRI~10 B £ CIREEI A
15~20 A CHi%IERENICIRAGRDOFFEME, FTRRULT
DEFD/IEFMEIRBEPER S B F & 3B i,

ZERARRAIH B R E~EEME T <, B
NPT 2 HREEDKIEE B TS, 3T IR 5k
KELT /NS IR BRI EB Y BTz,

Z2IRSER © AIRADICIZH IR TR T2\

ZERBE 2 YZELH  IRAGIZIZTEZ L 72,

@) T R,

ZERA AT ¢ SRS — B3 B T 3 R T
KRR CBEOMEEZTRL, 6RERIE DS HDROK
MEETHRRED b BRETH D, LrL, THUET
e pliz RIEEBHY OB E LD PEE~F R
BER BRI B, EBATIC X o Tilf e s & Jsk
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T 5, SHAUE BT 10 B DB BRI
JR €8RS 75 FERIR DU F 0 S 3R DB MG B B AS38
» bz,

BRI - ERBEWC—EL T, @Eaficd
HRED b D2 B IHERHEIER A 2 0k 5 IIRR G5 5
Nice T b OEUTEREIRIIED 20 75 &R B R
RN~ DI RS FAY B 5 A8, IR BB O 28 {ki
SEE CREMEMEIIIER G L E 2 DB, SR Tk 130
FIERDFEHI~BLIR DR B 3B 5 BIEE L 72\

Zeifsed - Sl BRE~ZHZ BRAIC—ET2 0
BERAGD T DAL, [RIRFIZ AR EE ~ FP S D JE MRS & £
S5H1b 50 SHUMME CIRBFEEEIL 2,

ZEiRE 2 R © IRBETIE Z Pl & LTI
HREE D IMEMER S & 0k 5 BREE ~ P S5 B O A MR R
DT, FUMBETIZIE L A EBLFED bR,

4. ZEAAERGRSEICHE O MiAEIC 1T 5 MERFEHIET R

DR

(1) #EBIRLRRO—&FT R

i) EREE

ZEIRA R ¢ TR, BIOTREZ ST 3 R TR
INRERRG L ZRICEEE LT 2T O &M FalR 244
T, L IZHBOIEER X U b 5 BFEMR o BN
Ao, FRRTEEET B OARNHAL EEE RLT
"RIEYEGINIE, 22T 5. BRI 3 HE O Rk E
LREOIEBH RS B (Plate 2-1), % DMK
cRMOWmHCIEAL, 12~24 BRI IIRROKS
BIXOUVEALLERET S, HREBCIEASENZ
RUIKIE, 72 0 FH R AEIRER L RO KRBH M E
Zr, JEEREMGE LT . MRBEANO/NIETHE Y O
MERNERGEZ L, 53R MR g v 5 A 7 ik
TRIEAT & —ERiC L & pE O AT IR % D55, "FRE,
BT 1 ~2 BOMiRGEREL, REKESEH T
T iRAETE AS Bl X < fRTohy,  BEREREIRESR X OV
REZ OB T, K[EZRIFEATE R EH 5
DERMEIRE L E 2 b5, 3 B H TIRRENEREOH
b & MFRPC HLERERYE & b 2 Ml & OV ko fE -
BRI L, NEERR LTS, 5~THZ
5 TIRBHERGIICLMEB L, SIS X O%ERR
BREERIBE S S AS AN D Y, BIFROIEERE &1 L HED
M/ X ORBMUER &R IWEDOEW I TIE, %
I SRPE R AT ER TR & 5 B MASKAE L, —EBT
EALE A B, ZDHBY VR, HERIRMEMIR SR X
OBHESERIID D SETEASERA & 72 1, ek & 7o e i
FHELHBT 5, 15~20H CRTEFIIAEE TS Mk
L, BHERELRDSL, VU kB LOEMEEZET
% 73R B BB R D B 7 OV AR REREIE I R e & B
T5, POIOEEEERTKIEZ A L, "2
REERE, 22T 5,
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ZERA AT © ZBIRFERRA (66.6%) I8 X IRk
(33.3%) & bHfifERE IS RETEREINLTH LR
o RS TIIRBENEITHE T, FRLED
WEMEIEE THkbh 3 (Plate 2-3), RS h
T CIIARESF B O MFER H Y, L AL O TULH
HMEALBEM DA ICE A & 7 5o TRBES BV AITFERER 23T
DL, VURERBIUT T A< HlE S5k 5 FH LR
MRS ERAT, WA Lo TEERERT. 2hbif
BEC RN BOEEEEFERR D D, ZO—ITIANE
W3R L TR0 RIS B#E T A b0 L Bbhb,
F I IREESN B IR R E X LR OEAEREHT, —
e ER OB FIRIbERE R L, FBAERERERL &
BITKBHANE, AFREROBHZ S, KBHERZE
VIZEA L, FHERMR~OBITRERET S, ZiFIEE
FRAIC O DB O BIFERER L U v 3kB XU T R < i
2O E IR E 3 & T 5 BEEIR O TR IR
POVEAMEOHIRGEEEL, POMOEEETLEIT S
DIZEBRL, BILEAREHTH S,

SRR ETAZEIR (77.8%) WEmRSh, R
T EIEWE & AL LR BIERUEAYR D Y, JREENT D
BRI R/ NERLIR OB IRILE S H v, BT
PEBERENEZHE OGS LD 5. WAL 3R
Y B BRI 2R TR E O LRl Tibh, —Ei e
FIIREEN CHEZ R T RIRE R ICEE L, FBEREX
LR L ORICBATERE H 5. TRBENIEIZ AR &2k 5 38
LR L FDEBEIC Y v Bk, 7T A~ HIRS X O
HERHAR D HEFH & — IR HE LR 2 B % JRBEAM I
i R o IRA A B L MRS EROBAGR D
D, REREERE 4 O RIEMMEIGE R EEEL &Y %, 22
THFETERA] T b REEL 3 T %  WHRILRE DM &
AU, BEFEREEDEIE LR L L DTy VSRR R
Uz 7o AE B RS AT

ZEIREE 2 B © & o W T ik ZEIRE R (75.0
%) BLOIEWES] (25.0%) & bIERHZE (EH
~IRIERY) BEE L LB ThbLIRNERFRMES b
(Plate 2-4), HERLIRAIRIEE O DB OHEKIEIL
WEC, ETLEOEMIEE M S B RIS X ORST
LU TR AR T b ML 2T L B 5o TNEITIER
NOBEFER L ZOFFEICHE EEAREE L 50 AM
R S Y, BRI ERIAL L, St
FEAT X USRI LK% L O RS BER LG EREETH
o TMEESN B INE B OB T RGN EH T, FHiE
KREFX ERITRE LR G BT 5, 100 AR T
VEIRBOIERBEINIE SR, BHE~TERE A R
MCHHEE L 25, T bLIREE & AR & O8RS H
PRT, BESELHEL, ANEXERZAH{bER30E
DOBEHVE, —IEEHRE TR O AR X O—
W3R R R AR A 2R T RAE S LR Thbh, MR
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JEd X O A BRI XL, B AR R & BT
(L% L 5 FE AR OB A AR I B R A <, 35
AR ~ R RE D ) L SEREHE & AN b B e & 7
% (Plate 2-5), Z OFRHELBERE JEFMHRR i< b &%
Ko TR b IR E 7R T REBRAV IR R NERIR O
IREE F e, SR B A L & OV AMEIESE
PERfS % 2, Wik EHAL & Wi X B 9E LA
kL BRI L Y, WBHHEOREET 5, &
DN & < ITEBEHRMNIC IO WA R  (SEME
HUNZER) AR S5, T ONEIXIEETR 72 EMA
~RALE R T M T b, I NI A
FRERDOBEFIF B b & %o b BRI & o
&, R OBEHHEO R AR THREERICEAEL,
JEK « Jl « 255  MEEEMZ I L, BT 5 S
M BRI R S D o

i) 295 HLE PO T S

2 AT ¢ SR BRI B L Ol e RUEME S
ldﬂ%E Sk RUEKENSA BV, EREIBOHER L

BT %o HEL TESHHRERLRLM S, FRFIC

Eﬁgi%ﬁém%bfﬁﬁwﬂm o JEJE « 25 o i
ﬁk;osa;%;)%ﬂ&%&¢0tmﬁ%£rzm
kS, &ECFPOEICNERREEKT 5 (Plate
2-6)0 & <N b APULER I FEH M & £ 5 REETE AL
DLDWD Do R IIRHIIC L LTI B
T, B 7 TEER O E TR T,
2RI © KBNS X OMESMERZE & & b IchuE
JEE % £ 5 BEMER 2 R B & 0 AR sk 2 7x
U CRRERICHEAS D, & B \ I3 Bet N EtR B 2 T2
Rt %o ZOMRMKBIZEMTHE LB,
ZEZERH - ) v NBRE R U7 BRI SOG L D
B OVEAMERIERIR L & bic, —EFEME L ila bR
DOETIREEGR X CRBEE X EROEERRD b

Do /INFEEERILT Z OB RE &L, NHAFED
LONRE L, FHBE I AHELEER Db > TR
LA bbb,

ZEIRBE 2 B« & CEBE ol b b 505, R
i b2 TR RUENEZ b TR L, g {fURE L
THEL 72D, WEESTIXebRd 2 vidiEBRE 2L, £
D Patchy-fibrosis % 724, EXE Tl IElzo
KIERIZL, AR X OBEEEELZ 25, AN
FAER TR E M A E L, — i CiETeE
PEo 7 HEL D AT 5 o NSRBI IR L, S R B
M A GRS EH T, AR ISD B\ i3k
i (o SN SY s

iil) ek T R

2% U TEFEREAFET L & ARICRET 5, ¥
b bRROIEER X OKRA &4 5 U AR~
TEME/ INGE B BT RR, & 52 R LA A iR EE O B i s

W OEINE HI12E

X ORBHMB OB 2389, WikZOBEEZH L TK
kL, —HofafRIc Tz f 5 B b3 7% 5 o

P DB b7 5 F RO HB G 2 R LT 5
L Fig. 2 DZ ¢ Th5bB,

Fig. 2 Classification of Stages of Experimental
Cavitation and a Schema of Histological
Changes in Cavitation

1)) 08
(a) Stage I

(158 ~20)

: Pre-cavitation Stage
(1-20 days)

(b) Stage I : Early Stage of Cavitation
(20-40 days)

(c) Stage M : Completing Stage of
Cavitation (40-60 days)

(d) Stage IV : Stage of Secondary Changes
in the Cavity-wall (60-days and over)

Note : % Exsudative-lesion ¥ Tubercle
# Atelectasis ﬁ Cavity-wall
M Fibrosis

# Pneumatosis

% Productive lesion . Calcification

& Necrosis

2) Ml &R0l

ZEIRE ERATE ¢ SRR 2 I X Y BARE A
B X OW/ AR I ERE © 01T - RiEFMAERL, BT
PNIEHEE, PSR ~BAZEENIER & 43" % (Plate 2-2),
T D RIER G EFCRE DR~ BRI AT 5 g
IRV & EITITRIMAE R~ MAFEPER & & 1 Elasto-



1962412 A

fibrosis % fEo 7z M EMERE 5, EHEEBCEML T
AR L MR L, it S IEREm AR L, &I
FEEEMER A IR T B

Z2IRA AN © JRBEPN B B A D I 2k & NI
BFOPNMER ~FEMENBERENEN T, &b iFrE~
AR REEMERGEREL, £ BERIHEOKIZ
{42k ~Elastofibrosis # R+, JABESE TIXILER « JE i
WETRE 2T, HEmE—RICHEEY, —ICEE
DOWITEHERIE T M 5 PUMEE 2, & CHRWERI
TR HIBMIM A O BEE S RHEI A N B Sr D, JRih, e
TR X UNBROBHEFEAE 5, SHUIHIT S IETRME
BDH T Do

225 - —ERICH MM LA bhs 0, Bk
3 E BHIEHAT, MBI EOMESKE T Elastosis 233
BT, NEOIE~P/ME L IETE RS, KEXBNRT
IIEEEE, P Elastofibrosis 3 X ORI O R
I3 E B9 5, PR X USHUMG i D3 & K&k
o ZERRENME TIXNIEEE, BOMMEEER XU
WNBSTR O R 53 % 7R+

ZeIREE 2 RESLE - RBE G BEFEO g L A 8
BHENL L, SROFA/NESH BN D, L7z
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Fig. 3 Tissue Respiration in the Regions
of the Cavitary Lung (Warburg method)
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Fig. 4 Activity of Succinic-Dehydrogenase
in the Regions of the Cavitary Lung
(pH 7.0 ; Substrate”concentration
10-3 ml, Warburg method)
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Experimental Studies on Changes in Lung
Lesions Following Cavity Formation, With spe-
cial reference to comparisons of the ultrastruc-
ture of tissues in the main lesion, surrounding
regions and normal region of the opposite lung.

Although a cavity in a living body which is
under the dynamics of respiration undergoes
physical and chemical changes constantly, only
a few patho-physiological studies have been
reported from this viewpoint. From our depart—
ment, a series of such studies have already
been published, and the present report is also
a part of them.

Experimental lung cavities were produced in
120 rabbits by using heat killed BCG suspensions,
according to Yamamura’s method. The course
of the production of the cavities were classified
into the following 4 stages; the pre-cavitation
stage (20 days after the introduction of secondary
antigen into the lung); the early stage of cavi-
tation (20~40 days); the completing stage of
cavitation (40~60 days); the stage of secondary
changes in the cavity wall (60 days and over).
The course of cavitation was observed roentge-
nographically and macroscopically, the observa-
tion period covering 530 days at the longest,

At the same time changes of the optical and
electron microscopic features of lung tissues in
the main lesion (cavity wall), in the surrounding
regions and in the normal region of opposite
lung were compared. Chemical changes in the
lung tissues of the regions were followed up

with the following results :

1. Roentgenographical alterations in the cavity
formation are not widely different from those
reported hitherto, and are in good agreement
with macroscopical findings.

2. From the completing stage of cavitation
onward, experimental lung cavities produced
with heat killed BCG suspensions partly begin
to show a tendency toward roentgenographical
and histological healings. Chemical changes in
the tissues also reflect these facts to some
extent. In the entire lung segments, diffuse
productive lesions, smaller than millet grains,
are sometimes formed centering around the
alveolar septum. This is thought of as due to
the passage of primary and secondary sensitizing
antigens into the blood.

3. The followings are the.electron micro-
scopic changes :

i) Early exudative changes begin with intra-
and extracellular edemata, and are due chiefly
to the marked increase in pinocytosis.

ii) Epithelioid cells are considered as being
formed when juvenile phagocytes develop into
the mature type through the phagocytic type
in a specific environment.

iii) Further studies will be required on the
mechanism underlying lattice fiber formation
or hyalinization,

iv) From 200 days onwards, a fairly great
number of plasma cells are seen in fibrosed
tissues together with lymphocytes and fibro
cytes (fibroblasts).

4. From the early stage to the completing



Plate 2. Changes in Optical Microscopic Findings

Fig. 1. Pre-cavitation Stage (No. 121,
3 hrs.) (H-E). There is evidence of acute
septitis alveoli accompanied by swelling,
thickening and union of the alveolar sep-
tum and an increase in septal cells. Ex-
udation of inflammatory edemas and pseu-
doeosinophils is present in the alveolar lu-
men (X 120).
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Fig. 2. Early Cavitation Stage (No. 67, 20
days) (E1). A figure of endarteritis oblit-
erans of the medium-sized artery is seen
in the center of the necrosed lesion (X
50).

Fig. 3. Early Cavitation Stage (No. A-12,
24 days) (H-E). On the right side is
shown a cavity wall, which is covered with
a great amount of fresh necrosed substances,
and proliferation of histocytic cells com-
posed mainly of epithelioid cells is visible
in the surrounding region. On the left
upper side is shown a cuboodalization of
the alveolar epithelial cells (X 50).




Fig. 4. Stage of Secondary Changes in the
Cavity-wall (No. 84, 79 days) (H-E).
The right side shows a cavity wall, which
is fairly well cleaned and the layer outside
the cavity is surrounded by fibrous tissues,
and newly formed capillaries are noted in
great numbers (X 50).

Fig. 5. Stage of Secondary Changes in the
Cavity-wall (No. 103, 200 days) (H-E).
The cavity wall (upper) is thin and cleaned
and a part of it is covered with collage-
nous fibers accompanied by hyalinization.
A small amount of necrosed substances
is attached to another part, with a result
of calcium deposit. Newly formed capillar-
ies decrease and the cavity wall is sepa-
rated from the surrounding region by
granulation tissues (X 20).

Fig. 6. Early Cavitation Stage (No. 67,
20 days) (H-E). Necrosed lesions accom
panied by pseudo-ecsinophils are observed
in the center of the epithelioid cell tuber-
cle in the opposite lung, and the surround-
ing area shows lymphocytic infiltration
(X 50).



Plate 1. X-ray and Autopsy Findings in the Courses of Cavity_Formation
(Numbers show the number of days after the introduction

of secondary antigen into the lung)

Fig. 1 Healthy rabbit lung Fig. 2 3 days (No. 82) Fig. 3 25 days (No. 94)

Fig. 4 60 days (No. 41) Fig. 5 80 days (No. 41) Fig. 6 170 days (No. 34)



Fig. 7 7 days (No. 76) Fig. 8 35 days (No. 57)

Fig. 9 49 days (No. 53)

Fig. 11 91 days (No. 42) Fig 12 124 days (No. 23)



Plate 3. Changes in Electron Microscopic Findings

Fig. 1. Pre-cavitation Stage (No. 3-2, 3 hrs.).
In the alveolar lumen, edema fluid (}) con-
taining fibrin masses (]) and neutroncytes
is perceived and small AEC cytoplasma
shows evidence of edematous swelling (&) and
decollement (é) (X 4,000).

Fig. 3. Early Cavitation Stage (No. 94-K, 30 days)

Two kinds of degenerative cells having a low
electron density (]) and a high electron density
(1) are shown (X 3,700).

Fig. 2. Pre-cavitation Stage (No. 88-K, 5 days).
Fibroblasts are shown. The cell bodies with
branch-like processes are shown between
surrounding cells (1) which are swollen in an
edematous state (X 6, 300).
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Fig. 4. Early Cavitation Stage (No. 106-K, 230
days) Two EPC’s are presented. The organelas
are minute and dense, and the processes of the
cell body are not remarkable. High electron
dense degenerative cells are noted between
these cells and in the surrounding region (X 3, 000).

Fig. 5. Completing Stage of Cavitation (No.
54-B-K, 49 days). A low electron dense degener-
ative EPC is seen to be surrounded by a remark-
ably degenerative EPC of a high electron den-
sity. Particularly the inside wall of vacuoles
is covered with high electron dense substances
(X 3,000).
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Fig. 6. Completing Stage of Cavitation (No.
54-A.K., 49 days). The EPC is shown. The
organella is well developed and many specific
granules of Band C types are present. The cell
membrane extends in a process-like state and
penetrates into and combines with the neigh-
boring cell membrane (]) (X 2,900).

Fig. 8. Stage of Secondray Changes in the
Cavity-wall (No. 78-1, 530 days). Collagenous
fibers show swelling and periodical indistinct-
ness. Their union (]) is partially observed
(X 15, 000).

Fig. 7. Stage of Secondary Changes in the
Cavity-wall (No. 101-3). Plasma cells in the
center and deposit of high electron dense sub-
stances (1) in the cell body are shown. Atyp-
ical phagocytes are seen and hyperplasia of
collagenous fibers is striking among cells (X
4,200).

Fig. 9. Stage of Secondary Changes in the
Cavity-wall (No. 11-B-K2, 210 days) Fibrosis in
the septum of alveoli surrounding main lesions
is shown. Endothelial cells of capillaries are
markedly enlarged and project into the lumen.
Formation of vacuoles () occurs (X 4,200).
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stage of the cavitation, chemical alterations of
lung tissues are pronounced particularly in the
tissues surrounding the cavity, while they
decrease from the stage of secondary changes
in the cavity wall. These chemical changes are

related to the cavity formation and also to its

707

Subsequent fate., Furthermore the fact that a
certain degree of chemical changes is observed
in the opposite lung, suggests that these changes
might signify a reaction of the tissue which
precedes morphological alterations. These points

are in need of further study.



