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Table 1. Number of Resected Lung
‘ Number
of cases
With cavity L 36
1. Tuberculosis
Without cavity 3
2. Cancer (control) } 11
Total ‘ 50

Fig. 1. Location of Lung Tissue on
Which Mesurement was Made

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

Tokyo, Japan): Studies on the Patho-physiology of Lung Cavity. The energy metabolism of tuber-

culous cavity and surrounding lung tissue with special reference to tissue respiration and succinic

dehydrogenase activity. Part I.— Kekkaku, 38 12):

530~540, 1963.



1963411 7

FgE, ZRRERE JCRETORTY, A BEERRE
Bifilds L O FESITIRRE, REAERS JORET
DEMEREY Th ThV)BRERCHRRL, &8 TF% &
SDH &t & #JUE Lico

3. BUEFE: : ROV ~ICHELT, HERLI
VIR & S H AR A KS L pH 7.0 O HER
T X { #k\», Potter-Elvehjem Bk €2+ H—THh %
TR— PRI L, BEEERYINLT, 10%882%
WERFABL, 2,000r.p.m. T5HMEAE, F0 FiF
2.0ml &b, Warburg REEBEORIEABEECA
R, DLW THIEIC Sodium succinate I (KIERTORK
KR 103 mol) % 0.5ml, FZEcix 109 KOH 0.2
ml XNz T, BELYFEEL, 37.0°C, 120 EiREHE/ 5D
4HTT, BREFHIOSBCASOEBRYEECH
LTIRICRBE L, MEHBEEY 10554126045 FT
TAARE DI, TOI, BRI EWNBEYRE, *
OBEFRHEBYABIRE L, XEARNEORKENERE

oy SDH EHE L Lico

1II.

BoR R K

1 RO X RE#EERE L OB - BRI > b,

531

B ZERG 36 FliconT, RO X BFHFEUNE & OB
BE—ETHLEE2D0ZLLT, UTDEHEBIOWT
HEBEH Lico (BROEMEINTHLFHETHS)

Fig. 2. Tissue Respiration and SDH Activity
in Cases with Different Radiological
Findings of Tuberculous Cavity

—Relationship by the size of cavity—

(2) Tissue respiration (b) SDH activity

{J: Small cavity [ Small cavity

( #1/g/hr) (0.3—0.9cm, (0.3—0.9cm,
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Table 2. Tissue Respiration and SDH Activity in Cases with Different
Radiological Findings of Tuberculous Cavity

| Tissue respiration (ul/g/hr) SDE aét;vity (»1/g/hr)
nimeziet' Classificati Numbe s ‘ Numb. Sur
n n.lgs O assification um T C it ur—. H 1th umber | C it m_‘ . H 1th
ety | WAl TURIPE e (L, wall "IN issue
0.3~0.9cm 15 24.3 | 25.6 1 27.8 | 8 102.7 | 95.4  89.4
I 1.0~1.9cm .10 23.7 | 29.1 19.3 ‘ 7 86.2 103.4  88.2
Size of cavity | Larger than 2.0cm i 7 } 33.4 18.9 @ 21.8 | 6 9.4, 70.0 713
' Unknown 4 | 2200 | 17.7 | 20.1 3 | 8.3 926 102.4
Less than 3mm 9 | 287 | 240 | 251 7 73.0  79.7 828
I 4~5mm 13 22.8 | 26.9 22.3 7 104.2 © 104.0  81.9
|
Thickness of More than 6 mm 6 18.1 27.5 ‘ 18.1 4 99.9 89.7 74.3
cavity wall ) ;
| Unkmown or un 8 325 | 185 | 28.6 , 6 101.3  90.2 103.0
measurable ‘ |
- Non-Sclerotic | 24 | 24.2 | 25.4 | 29.0 14 | 105.5 1042 955
Nature of Sclerotic .8 32.0 | 24.5 | 21.0 7 | 751  64.2  60.4
cavity wall Unknown 4 | 220 | 177 | 201 3 | 6L2 695 76.8
77-_vVirrrl;filtrative—caseo;s o \ \ »
¥ (B-type) 16 254 | 285 247 9 118.5: 107.7 | 101.7
ons L ‘ ;
sul’,fi;?‘;ing FIe faseous 16 268 | 220 280 12 | 722 723 704
cavities Unknown 4 | 220 | 177 | 201 3 | 8.3 926 102.4
v (—~=) 8 179 235 206 | 5 766 776 686
Lesions (+) 9 ‘ 2.3 | 25.5 24.0 6 101.7 824 843
Surml!?,dmg | C9) 12 | 35.0 | 28.6 | 28.3 8 l 9.5 97.8  87.8
S
(D:;:éele_of) (#) 3 1.8 | 189 144 2 | 118.9 | 121.3 | 104.5
infiltration Unknown 4 22.0 | 17.7 | 20.1 3 | 8.3 92.6| 102.4
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Fig. 3. Tissue Respiration and SDH Activity
in Cases with Different Radiological
Findings of Tuberculous Cavity
—Relationship by the thickness of cavity wall—

(a) Tissue respiration (b) SDH activity

(K1/g/h
8/hr) [J: Less than 3mm ™! Less than smm
(9 cases, (7 cases)
B : More than 6mm B : More than 6mm
{6 cases) (4 cases)
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Fig. 4. Tissue Respiration and SDH Activity
in Cases with Different Rediological
Findings of Tuberculous Cavity
—Relationship by the nature of cavity wall—
(a) Tissue respiration (b) SDH activity
(#1 /g/hr)  O:Non-sclerotic {J: Non-sclerotic
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Fig. 5. Tissue Respiration and SDH Activity
in Cases with Different Radiological
Findings of Tuberculous Cavity
—Differences by the type of lesions

surrounding cavities—

(a) Tissue respiration

(#1/g/hr)

[J: Type B (16 cases)
B: Type C (16 cases)
1001 k

(b) SDH activity

' Type B(9 cases)
M Type C(12 cases)
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Fig. 6. Degree of Infiltration
Surrounding Cavity

No or very few infiltration which does .
not cover semicircumference of cavity
wall.

1. None —negligible
_—~
(=~=)

11, Slight Infiltration which covers the over a se-

. I8 micircumference of cavity wall but not
co\l'fr the whole circumference of cavity
wall.

Ill.Moderate

()

Pericavitary infiltration which covers
the circumference of cavity wall with
thickness less than 1 cm.

IV.Marked
()

Infiltration which covers the circumfe-
rence of cavity wall with thickness 1 cm
or over.
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Table 3. Tissue Respiration and SDH Activity in Cases with
Different Degree of Infiltration Surrounding Cavity
Tissue respiration (ul/g/hr) T 7SIV3Hv;(;xvxty (pl/g/hr)
Degree of infiltration ' T I ' e, - *7
surrounding cavity Nuxonfber | Cavity | roﬁgg.ing | Healthy Nuglfber Cavity roﬁgg;ng Healthy
cases wall ! lesion ! tissue cases wall lesion tissue
-~ 8 179 | 235 | 206 | 5 76.6 77.6  68.6
| i
0.4 | 260 | 10

o~

25.5 101.0 102.5 91.1

SHIVES DT L THHN, HiEk32HF MM TR
T2 HHEIZ LA LER D2 x LT, SDH &
% CLE) Tk, AFTEKTBRGANCEFAL VHS
PEERRL, FOMEZe FEE (118.5 ullg/hr) >
IFRE (107.7 ullg/hr) S>EE (101.7 pllg/hr) O IR
T, CHFITRATAKBICEZITEDSRIehDT,
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Fig. 7. Tissue Respiration and SDH Activity
in Cases with Different Radiological
Findings of Tuberculous Cavity

—Relationship by the degree of
infiltration surrounding cavity—

(b) SDH activity (2) Tissue respiration
(#1/g/hr)
0: —~=(8 cases) O: —~=(5 cases)
B # ~ #(15 cases) B+~ (10 cases)
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Table 4. Tissue Respiration and SDH Activity in Cases with
Different Macroscopic Findings of Cavity

Tissue respirasion (pl/g/hr)

SDH activity (ul/g/hr)

M. i . iy -
ﬁ:(él;g;csog;c Classification Number Cavity Sur- ‘ Healthy Number ' Cavity Sur- Healthy
cavity ! c:ges wall n}:;%glg‘ tissue c;’:es l wall r?:snig;ng tissue
I Monolocular Lo27 253 229 231 | 15 | 101.8 1018 93.3
| | | |
Locular type Multilocular 9 28.9 | 28.8 @ 24.4 9 | 76,0 70.0 72.0
—— ! —— e — ——
I Cleansed | 2 30.0 | 26.2 339 2 86.8 | 105.1 88.5
Cavity contents Few | 16 28.0 | 24.7 | 22.0 13 88.0 80.5 97.5
( Amount of ) Moderate 6 27.5 22.0 22.8 4 77.8 79.8 74.0
caseous mass Plenty 12 | 2.9 | 247 @ 23.9 5 | 108.0 106.0 96.8
I ) i 9 26.6 | 25.9 | 29.1 6 | 68.4 67.8 63.2
Nature of ( Fibrous lesion ‘ 6 19.5 | 16.7 15.0 ; 3 | 100.0° 77.9  73.2
lesions . | |
surrounding Caseous leswn\ 8 9.7 | 225 211 | 4 | 849  89.8 940
cavity Unknown | 13 | 315 | 281 | 248 11 | 108.9 107.8 99.3




534

Fig. 8. Tissue Respiration and SDH Activity
in Cases with Different Macrocospical
Findings of Cavity
—Relationship by locular type of cavities—
(a) Tissue respiration

(#1/g/hr)

1001

(b) SDH activity

[3: Monolocular [O: Monolocular

. (27 ‘cases) (15 cases)
IB: Mutilocular B: Multilocular
(9 cases) (9 cases)
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Fig. 9. Tissue Respiration and SDH Activity
in Cases with Different Macroscopical
Finding in Cavity
—Relationship by the cavity contents
(Amount of caseous mass)—

(a) Tissue respiration

(#1/g/br) [O: Cleansed~Few
(18

100
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— O uptake

cases)

B: Plenty
(12 cases)

Cavity Surrou- Healthy

nding  tissue

lesion

wall

(b) SDH activity

[3: Cleansed~Few
(15 cases)

BB Plenty
(5 cases)

|

Cavity Surrou- Healthy
wall  nding tissue
lesion

Fig. 10. Tissue Respiration and SDH Artivity
in Cases with Different Macroscopical
Findings of Cavity

—Relationship by nature of

lesions surroundings cavity—

(#1/g/hr)
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[T
hrd

- 0,— uptake

(a) Tissue respiration

[J: None (9cases)
2. Fibrous lesion
(6cases)

I : Caseous lesion
( 8cases)

Cavity Surrou- Healthy
wall =~ nding  tissue
lesion

(b)-SDH activity

[: None ( 6cases)
B. Fibrous lesion
( 3 cases)

B Caseous lesion
(4 cases
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Cavity Surrou- Healthy
wall * nding  tissue
lesion

3. XofhDHFERTFEOBE : EBOFERTFDIZH, #F P 3s L ¢ SDH {EtE & OBIRAER Lo FRHD
PR E TORB, PRBEAREDHVIIES - HREA RBRIR6C—ELLY, UTFLEB D LT 2,

Table 5. Tissue Respiration and SDH Activity in Cases with
Different Cavity Contents (Amount of Caseous Mass)

Cavity contents l Tissue respiration (ul/g/hr) ,SDH activity ("l/_g/}“:) - T
camountel) | umper [ cauey | St T sty | N Cavity | oSS ey
' cases wall lesion tissue cases | wall lesion | tissue
 Cleansed-Few | 18 | 28.2 \ 250 | 233 | 15 | er8 ‘nggsj;,w,g\so.g
Plenty i 12 20.9 ‘ 24.7 23.9 ‘ 5 108.0 106.0 1 96.8
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Table 6. Tissue Respiration and SDH Activity in Case with
Different Clinical Background Factors

Tissue respiration (ul/g/hr) |

Factors : Classification | Number Cavit Sur- }H Ith }Number: Cavit ‘gu;'- H ln;r
| | clfes | walll | TOUESNE tigwue | of. | wan Tounding Uigsud
Interval | less than 12 7 27.4 | 226 292 | 6 950 92.5 89.1
between onset ‘ 13 ~ 24 8% | 318 | 27.2 274 | 5% | 764 79.6 72.6
of disease and 1 | ‘ z‘
resection | 25 ~ 59 12t | 20.7 | 186 | 182 | 9 | 8.1 90.4 83.4
. |
(in months) over 60 12 | 239 287 223 6 90.2 89.0 89.7
0~ 12 12%1 | 26,6 | 22.4  26.7 7 | 102.8 100.0 97.8
Duration of 13 ~ 24 11 | 235 | 226 @ 18.9 | gu 94.3  96.3 74.6
chemotherapy |
(in months) 25 ~ 36 6 | 21.8  26.1 211 5  56.9 67.5 59.7
over 37 10% | 27.5 269 255 | 6% i 100.8 97.3 98.6
L1 19~29 | 14| 260 | 209 23.7 ‘ 1% | 841 i 80.6  81.6
| ! I
Age group | I 30 ~ 39 ;13 22.4  27.8 223 9 9.3 105.2 911
(in years) | m 40 ~ 49 6% | 34.6 | 20.7 28.0 3 | 112.4| 955 95.2
| NV 50 ~ 66 6 19.9 | 27.7  20.2 3 | 9.2' 9.2 90.5
Se Male  o5%2 | 24.8 247 234 | 15% . 813 845 821
X ‘ ‘ ‘ :
Female 4% 258 233 232 11" 1039 102.3 94.9

*1 Including 1 cases without cavity.

*2 Including 2 cases without cavity.

In cases without cavity.

lesion, its surrounding tissue and healthy tissue were measured.

Fig. 11. Tissue Respiration and SDH Activity Fig. 12. Tissue Respiration and SDH Activity

in Cases with Different Clinical
Background Factors
—Relationship by the interval between
onset of disease and resection—

in Cases with Different Clinical
Background Factors
—Relationship by the duration
of chemotherapy—

(a) Tissue respiration (b) SDH activity (a) Tissue respiration (b) SDH activity
(#1/g/hr) (11/g/h )Dl 0—12 months [J:0—12 months
J:Less than12 months| [J:Less than 12 months #1/7g/hr) (12 cases) (7 cases)
(7 cases) (Bcases B: Over 37 months 8 :Over 37 months
100{ :Over 60months B:Over60months (10 cases) (6 cases)
(12 cases) (6 cases) 100 |
.
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- wall  nding tissue wall  nding tissue
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Fig. 13. Tissue Respiration and SDH Activity
in Cases with Different Clinical

Background Factors
—Age difference—

(a) Tissue respiration (b) SDH activity

(41/g/hr) D-:le—29 years 0: 119d—29 years

o]
(14 cases) . (11 cases)
B 50—66 years W: 50—66 years
100 old ] old

(6 cases) (3 cases)
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Fig. 14. Tissue Respiration and SDH Activity
in Cases with Different Clinical
Background Factors
—Sex difference—

(a) Tissue respiration (b) s.DH activity
(#1/g/hr)
[O:Male(25cases)
B :Female(14 cases)
100 B

[J: Male(15 cases)
M :Female(11cases)
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Fig. 15. Tissue Respiration and SDH Activities
in Different Parts of Resected Lungs
—Comparison between pulmonary
tuberculosis and lung cancer—

(a) Tissue respiration (b) SDH activity

[J: Pulmonary

. Pul
(#1/e/he) = tu‘;:enl"g:?orsyis tuberculosis
(39cases) (26 cases)
B Lung cancer M : Lung cancer
(11 cases) ( 8cases)
100
K 50 i R
o
s
=
L
o
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Cavity Surrou-Healthy Cavity Surrou- Healthy

wall  nding tissue wall nding tissue wall nding tissue wall  nding tissue
lesion lesion lesion lesion
Table 7. Tissue Respiration and SDH Activities in Different Parts of Resected Lungs
—Comparison between pulmonary tuberculosis and lung cancer—
Tissue respiraﬁgx{ (ftlﬂi/hr) SDH activity (ul/g/hir) o
Diagnosis | Number | Cavity Sur- Number ‘ Cavit Sur- .
i of ’ wall rounding ‘ }?i-.:ln;y Yot :vvallly rou:ging H'fa"hy
cases . (Lesion) ‘ lesion | sul | cases (Lesion) 5‘ lesion tissue
e — . J R
Pulmonary | ’ [ !
tuberculosis 39 25.0 | 24.2 23.7 | 26 90.9 92.0 87.5
] I
‘ | i ; ‘
Lung cancer P11 25.3 | 225 | 26.0 [ 8 | 69.0 ' 102.9 | 102.4
l ‘ . {
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Studies on the Patho-physiology of Lung Cavity.
The energy metabolism of tuberculous cavity and
surrounding lung tissue with special referenece to
tissue respiration and succinic dehydrogenase activ-
ity. Part I. Studies on resected lung specimens.

The author made biochemical analysis on the en-
ergy metabolism of tuberculous cavity and its sur-
rounding lung tissue as a part of pathophysiological
study of tuberculous cavity in order to investigate
the process of cavity formation, development and
healing. In the present paper, the results of study
on resected lung specimens were discussed, and the
results of experimental study will be mentioned in
the Part II of the article.

Surgically resected lung specimens, 39 in number,
were used for the study. Tissue respiration and
succinic dehydrogenase activity (SDH activity) of
tuberculous cavity, its surrounding lesion and health-
y lung tissue were measured by manometric meth-
od, and the relation between these biochemical
activities and the nature of tuberculous cavity was
analyzed. Furthermore, similar analysis was made
on pulmonary‘ cancer tissue as a control, and the
results were the following.

1) No statistically significant difference was
found in the mean value of tissue respiration and
SDH activity among the different parts of resected
lung specimens with different clinical background
factors. Tissue respiration showed a low value. ]

2) SDH activity increased in a) surrounding and

healthy tissue of bigger cavity, b) cavity with

thicker wall, c¢) fresh lesions (infiltrative caseous
type lesion) in surrounding tissue, d) cases with
more dense peri-cavitary infiltration. The increase
of SDH activity was observed not only in cavitary
tissue but also in its surrounding and healthy
tissue among cases mentioned above, and the facts
show the difference of energy metabolism even in
healthy tissue of such cases.

3) The increase of SDH activity was more mark-
ed a) in monolocular cavity than in multilocular
cavity, b) in cavity with more caseous mass than
in cleansed cavity, c) in cases with peri-cavitary
The facts

suggest that the energy metabolism of lung tissue

infiltration than in cases without it.

shows significant changes even in healthy parts if
there is tuberculous changes in the lung, and the
grade of changes is different by the morphological
changes of tuderculous cavity and its surrounding
tissue.

4) No significant difference was found in SDH
activity by the course of pulmonary tuberculosis and
the duration of chemotherapy. This may be explain-
ed by the fact that the majority of the cases in
this study was chronic productive type tuberculosis.
It is assumed that there may be difference in SDH
activity between fresh and old type tuberculosis,
and the problem will be investigated in the Part II
of this study. Observing by age and sex, SDH
activity tended to show a higher value in older age
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groups (over 50) than in younger age group and in
female than in male.

5) In cancer lung, tissue respiration showed low
level in healthy tissue as well as in cancer tissue
As to SDH

activity, the value was lower in cancer tissue than

as in the case of tuberculous lung.

i F8E F12F

in tuberculous cavity, and in peri-cavitary and
healthy tissue, the value was higher in cancer
lung than in tuberculous lung. The fact shows that
the difference in energy metabolism exists between

cancer and tuberculosis.



