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(1) ZEBREEREROMERE : IWNERCET S BCG
Table 1. Number of Lungs Studied
Nu‘x’x;ber
cases
1. Healthy rabbit lung (control) 19
2 e oer”| With cavity 22
e i) Ot | Without cavity 4
. Broerimensl wber | wih cavity | 6
by, é‘;emthe’ap“' Without cavity 0
4. Brown-Pearce lung cancer (control) 6
Total 57

Katsumoto ARIYAMA (Hagihara Clinic, Internal Medicine, Nihon University School of Medicine,
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 II. — Kekkaku, 38 (13): 562~570, 1963.
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T X B YEELETERERZ R L,

(2) BP @Dl : KREDBAEKE L7 BP
FEBHAZ EECHERL, &2 LTHREAEHA
EAREY AT 2 ERPIEHRATEL, 0 0.1ml %
XRFR T CEERRMCEMNNCENBREL, ERE
BAEZER L, ZhicouwTd AECREL, BESR
Fifi& & LTxBREE Lico

(3) BREBAOBRGER: K2oHFEck>T, &
Table 2. Method of Administration of
Chemotherapeutics
N £ ] | Do Admini-
imes Method | DomaLes Admint
| Intramuscular
SM i injection 20
| Oral
PAS ‘ administration | 200
INH ; Oral \ 6
|

administration ‘

WA T2 R ARSERS & T 30 BRI b oroT, 3
EGtA (SM-PAS.INH) @B 5% it

3. BIEHLL e SO
BRI T
PRI, ST
1oL, EREE,

Fig. 1. Location of Lung
Tissue on Which

Measurement
RE#BR X ORERIXIGT, Was Made
FETIRER, REEHE
M X CRAHEERO &
BRI A % BB AR E R £R

WL, #iRY GR3EDI)
DTEL, HBMFRD

Wz S D HiEH % RIEL
Bl
4. WEFH®
Rl & 2L Fkkic, @ : Cavity wall
A AT O N @ : Surrounding tissue

R ® : Healthy tissue
Lico sk, DEBIH
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SABE OBz ¥ % Mitochondria, Microsomes s
X 0% Ground plasma o> %/} ERZOWTh, RO ITEE
TR & Succinic Dehydrogenase (L F SDH & B&
T) EHEE A PIELE L Mo ZamE T CH SR

2 lg YH omHEBEL KL
I £ 8 K %

1. ZRoERFEBE OBk : BHED LR OFERK
REROERZBONE, Tibb, 2KIEMAEA
Hor Ze AR (0~190), =R (20~39
H), ZER%ERE (40~590) % X OEREE2 R E L
(F8/\ ) (60BLALE) D 4 BRT A LIchS, RS L
>TC, FHHPOBEELYRTE, X3IKIVE20ZE
X THhbo Tibb, THTHLM I &L, BB RS
X O SDH &t & 4 iR A BERICHE, &EHEKT
TUE L, & IR RS EICE L, A5FR T
ERERO X b, ZiREE L ERBBMTOAEIFEL
<, SDH &t Rk ZiRER I ZEREE To 1 5
MNEHTH D, roEomRLMiasETHTTS L,

Fig. 2. Respiration and SDH Activity in
Rabbit’s Lungs with Different
Stage of Cavity Formation

(ul /g/hr)

--==SDH activity
= Tissue respiration ,p\
Cavity wall
200 4 Surrounding
tissue
£ Healthy
; tissue
= .
5| m
t activity
1004 ~
o
Tissue
resplr:llon | . , )
Control Precavi- Early stage Completion of Regression
(normal tation of cavitation stage stage
rabbit stage
lungs) —— Stage of cavity formation—s

Table 3. Respiration and SDH Activity in Rabbit’s Lungs

with Different Stage of Cavity Formation

Tissue respiration (u//g/hr)

| SDH activity (ul/g/hr)

Sct;iggat of SE«I—ge_t of | i "Stage of '
vi | i
fqrmat?on Nu:;nber c?;:'_y Cavity S“ri":;“d‘; Healthy Nuomber c?;xl-t—y Cavity \‘Sur}'g;nd— Healthy
(in days) | _jceq nx‘a,;?:g‘; wall tissae | tissue cases | ﬁ\ar;l::g.; | wall 1 tissue tissue
! ! in days i ‘ | in days | |
0~ 19 [ 5*2 l 12.4 58.0 84.2 55.5 2%3 } 18.0 128.6 | 124.0 94.1
20~ 39 | 5 31.8 101.7 117.4 64.3 2 I 32,5 ! 135.3 ' 125.4 112.0
40~59 | 6 ” 48.1 | 129.1 | 116.2 69.1 3 48.3 i 253.1 l 167.8 | 134.3
60~213 8 ‘ 116.2 63.4 53.9 45.9 4 130.2 | 122.4 | 97.7 95.0
H |

*1 Number of days after the introduction of secondary antigen into the lung.

*2 Cavitation is not yet produced in 4 of 5 rabbits,
*3 Cavitation is not yet produced in 1 of 2 rabbit.
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Table 4. Tissue Respiration and SDH Activity in Experimental Tuberculous
Cavity with Different Morphological Findings

’, Tissue respiration (u//g/hr) [ SDH activity (ul/g/hr)
M : | Stage of “ Stage of
ﬁ:?i‘;;:og;c Classification l Nb‘gxx'l- c?gll_ty Cavity Surro- ‘Healthy‘ Nb‘:"- c?gtl_t-y Cavity Susl:o- Healthy
cavities of | mation* | wall |URding T ie’| of | mation* | wall ‘:?ss'ut;g tissue
cases (Average ! tissue | cases (Average
_ '\in days, ! in days,
Big cavity ‘ i
I (Average 10mm) 5 | 60.8 |124.1|113.3| 68.7 ‘: 4 59.7 | 174.6 | 147.0 | 124.1
Size of Medium cavity 5 93.6 47.0 | 47.5| 27.4 ‘ 2 120.0 | 131.7 | 95.8 | 93.3
cavity Small cavity i
(Average 3mm) 10 62.3 | 105.1|109.9 | 72.6 ” 4 79.7 | 185.7 | 135.6 | 106.9
I Thick 6 36.6 95.6 | 97.8| 46.7 | 3 35.3 | 217.2 | 159.8 \ 121.1
R Thin 5 114.6 75.6 | 70.4| 55.5 4 125.0 122.6 | 103.8 | 95.2
EFICC;(‘Z?S Unknown and g
wall y moderate thic- 9 66.8 | 106.1 | 107.2 | 74.9| 3 64.0 | 183.5 | 142.5 | 122.2
i kness
|
m |
Cavity Few 9 84.7 8.6 | 66.7 | 64.1 } 4 117.0 | 118.2 | 104.8 | 102.9
contents
(Amount Moderate 4 69.5 91.5 | 134.7 | 66.2 ‘ 1 45.0 | 287.5 | 206.1 | 167.4
°f;§§§3“5 Plenty 7 50.5 |108.7 | 97.7 | 52.1 5 57.0 | 186.4 | 139.3 | 106.4
vV Monolocular 14 58.2 |[102.6 | 103.9| 60.0 8 56.1 | 182.6 | 145.6 | 121.0
Locular | Multilocular 3 | 140.6 | 54.4| 52.4| 37.5| 2 | 174.5 |115.8| 78.5| 71.2
type Unknown 3 49.0 |102.5| 96.9 | 84.8 1
v + 8 83.1 84.3 | 87.2| 58.6| 3 135.3 | 187.8 | 110.2 | 95.8
Lesions in - 11 63.1 [106.5| 63.5| 63.5| 7 56.0 | 161.3 | 141.6 | 117.6
surround-
Ing tissue | Unknown 1 35.0 | 60.8| 77.5
* Number of days after the introduction of secondary antigen into the lung
Fig. 3. Tissue Respiration and SDH Activity 2. ZTRoEMTE & OBIR : RO A R FI20

in Different Cell Fraction of Lung Tissue
(Measurement was made in the stage
of completion 2 cases)

(a) Mitochondria (b Microsomes (c) Ground plasma

Ig/hr)
(ul Ig/he [0 : Tissue respiration

75 B SDH activity

~+ 0,-Uptake
Z

k4

Cavity Surround- Healthy

Cavity Surround- Healthy

Cavity Surround- Healthy S
wall ~ ing tissue tissue

wall  ing tissue tissue wall  ing tissue tissue

K3 E XRENIE LR, WMo EAEL Mitochond-
ria SEFOFERICE B EE bhtc, LhL, &
hHOEE DI Z o EE MR W3 & K TEMT
W TRREEZR L,

BT, BREOEROARNMEEY FoRE X,
R, ZRAANE, Bk ICRABRROZRIZ LOT
KAL, ThbE@BRFRE X0 SDH FnHIEFE
fELE2—FETHERAD T LEL T, ZROARAIETC
I0T, ThOoHYRERI ABR, HHBRENRE
ENRZ LRI, LA, RO L 5, ERO4RES
IS TEBRRBELAAOIBDT, b AHARMICH
ETHZEIRXTERWA, FHE Z Lo THBHRE
LABRIKDZEL TH B,

(1) ZRokAkE X—HAMFR% 20T, F7- SDH %
0>, ZhEhRBLBRIFE4DZLLT
B3N, BROAEZIELTORFBCIO>TKF /D
IM/TT, EWEEERR R LI Endb LTk
AR (FH=10mm) L/NZERFE (FH=3mm) L%
HErTse, 2RUEMAEAROFSE L, AR
BT E R L hKZERF 60.8 B, /NZERH] 62.3 HTH.
b, SDH #FEik i k2R 59.7 B, /IZERM 79.7 B
T, FORFRIM4D X 51, AR T RERNLE
WEE L/ NERCHE LTIE L, ABRATIZTRE>ZR
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BBRIH>EAXICHOMEE /b, IMERT ZE R B E
> ERES R ICHOMETH 5, SDH EET13/h
ZEROEMENRER L Y IHBL, FooIFTiik
ZERAHEL TR, SHAGR T, WTh L E R
BED 22 AR B 5 > B AAHEE > o H & feD> Ty B,
(2) ZEROBEDEE ey EEERE L WL O
2ROV ERCHE TS L, 2RABEEARDFSH
Buk, ABMFRAES TIXEEERE36.6 H, WEER114.6
AT®»Y, SDH [EHRIER Ci3/EE8E 35.3 H, WEERY
125.0 5T, W5mX 51, BAXETOEKERDIZ
2RI %, SDH iE & i K3 CEBERE M S il %
~L, SDH FEk T3 ERHOERETOMMM & L 1K

Fig. 4. Tissue Respiration and SDH Activity
in Experimental Tuberculous Cavity with
Different Morphological Findings
— Relationship by the size of cavity —

‘a) Tissue respiration (b) SDH activity

(#1/g/hr) O: Big cavity O: Big cavity
(5 cases) (4 cases)
2001 W Small cavity B Small cavity
(10 cases) (4 cases)
L
=
=
2
2
ey
100 1
t
Cavity Sur-  Heal thy Cavity Sur-  Healthy
wall  rounding tissue wall  rounding tissue
tissue tissue

Fig. 5. Tissue Respiration and SDH Activity
in Experimental Tuberculous Cavity with
Different Morphological Findings
—Relationship by the thickness
of cavity wall —

(a) Tissue respiration (b) SDH activity

(#1/e/Me) ;s ek

- ) O Thick )
cases, (3 cases
2001 W Thin B Thin
(5 cases) (4 cases)
i
]
=)
2
By
4 1007 1
1
Cavity Sur-  Healthy Cavity Sur- Healthy
wall rounding tissue wall  rounding tissue
tissue tissue
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ZEHTH o,

(3) Z=RANE (ZEYHE) oh—ERANECBED
B, PERK IVUSED 3IBRECHT CEEAEEY -
BiE, RADZTEL THBN, ZZTREAERL
SER LD 2HBTHERRR (K6) Li, 2KRIEE
ABROFH AT, ABTRAEF I REES4.TH,
%EFE50.5 B THbh, SDH flEsciaPBER117.0 1,
SERST0HTHh, FHEOZEROBEDEX L o &
LRI, BROEBRBEBOERC I BEBIRRE VL
Exbh3h, BRABTLEROZERE L SRBETC
H@re% L SDH [E¥E O M8 AEH ¢, SDH i% i Tk
SEHOERBETOHMA L ITAEXWELTR LI,

Fig. 6. Tissue Respiration and SDH Activity
in Experimental Tuberculous cavity with
Different Morphological Findings
—Relationship by the cavity contents
(the amount caseous mass)—

(a) Tissue respiration (b) SDH actmity

(ul/g/hr) O: Few O: Few
(9 cases) = P(l4 cases)
P . Plenty . Plenty
200 (;nc';ses) (5 cases)
<
o
=
2
s
1100 1
Cavity Sur-  Healthy Cavity Sur-  Healthy
wall  rounding tissue wall  roundingtissue
tissue tissue

Fig. 7. Tissue Respiration and SDH Activity
in Experimental Tuberculous Cavity with
Different Morphological Findings
—Relationship by the locular

type of cavities—

(b) SDH activity
O Monolocular

(a) Tissue respiration

(1 /g/hr) O: Monolocular

14 cases) 8 cases])
E :Multilocular 4 W Multilocular
200 . (3 cases) (2 cases)
o
4 '™
£ \
=
S
1 1001 .
L
Cavity Sur-  Healthy Cavity Sur- ﬂeallhy
wall  roundingtissue wall. roundingtissue

tissue tissue
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(4) ZEROBE—EFAOERIz T, BEHLS
BRECHBELTHBE L, Tihbb, 2KRIIEEAK
OFHHRL, MEFRAEFH TIIEERS8.2 H, %
FR140.6 ATHh, 70k 5, MAfFE%R, SDH
EHEE DI CHER A EEL R L, A%PR TineE
EE L ZERRETEMTH Y, SDH BT E£H cHE
BB LTk D, SDH BH#EER, £ERL L
ZERRED ZE R R BB > RAN ST IR TH 27,

(5) 2R RERRORE—ABRRICZRO BB
FRYBDBRHEBDRCHLIC 2 AFI L THE L&
Bui3E4, R8I L TH3, Tihb, 2&IMENE
ABRDFHE B AR RAER T ARES 83.1 5,
EREF63.1 HTHH, SDH FHHER TXARER
135.3 H, #EREHS6.0 B THBA, K8k 51
Bk (W 19) CiZRAE CEREENTHE L
T\ %, SDH {E#: (Bl 10 IE) TixZEiREE CHRILE
AEELXRTH, ERABER, X CBAN TS TR
FRER LS BRAERE L 0 AR Lo

Fig. 8. Tissue Respiration and SDH Activity
in Experimental Tuberculous Cavity with
Different Morphological Findings

—Relationship by the presence or absence
of lesions surrounding cavities—
(b) SDH activity

(a) Tissue respiration

K £38E F13F

3. HiERAIBRSEORE 2 kIUFEAKRERE T30
BRI bichrteoT, £20 X 512, SM-PAS.INH ¢
SHEFFRABEY TRV, EROEREBIERBT
HEFBEEHLRATHE LIERIL, X585 I0R9
DT EL THD, Tihebd, AFMFR (RE11E) kX
U SDH #EtE (RE8TE) & & icPRSEAR GBItk
BERCH LT, ZREE, ZRAERS X ORI ST
DEWAKTIH S h, FEERORFRERCERTS
TEERLTWAIDEEZ BRI,

4. Brown-Pearce fitif# & o lik : BP fuifiABHEE
7~16 HTEEK (53.4%) WISz it o B 2 B At
Abh, HEBFECLERETHE ERBEREL, chy
KR L LB L UERASM & 02 R4 B L
oo TOBBIE6HIVRIO DI EL T, F6ILE
BRIfAE D 2 RITUEEAK 19 HLIFioF 5 E & BP fif

Fig. 9. Tissue Respiration and SDH Activity
in Rabbit’s Lung with Experimental
Cavitary Tuberculosis
—The effects of the use of chemothera-

peutics (SM-PAS-INH)—
(Duration of chemotherapy : over 30 days,
measurement : 56~97 days)

(a) Tissue respiration (b) SDH activity

(ul /g/be) [ : Cases with O : Cases with (1l Jg/he)
le(zions . le(saio:asses) #E/BIAT T Not trgated , 0O: Not tr(eated )
200 cases E . S 5 2 cases
200 [ | ZCa§es without [ Cases without 200 " 'gl'rr‘:uapted cases) ] - 'grr:euapted ca
© lesions lesnons) group (6 cases) group (6 cases)
k) (11 cases) (Tcases P
2 £
2 =)
s '
t 1001 1 < 1001 1
t
-
L | CavitySur-  Healthy Cavity Sur-  Healthy
Cavity Sur-  Healthy Cavity Sur-  Healthy wall “roundingtissue  wall ~rounding tissue
wall roundingtissue wall roundingtissue tissue tissue
tissue tissue
Table 5. Tissue Respiration and SDH Activity in Rabbit’s Lung
with Experimental Cavitary Tuberculosis
— The Effects of the use of chemotherapeutics (SM-PAS-INH)—
Tissue respiration (ul//g/hr) | SDH activity (ul//g/hr)
T | Stage of o - "Sfaﬁe;' of | T
cavity i cavity !
Nux;xfber formation| Cavity S“rfg'j!md_ Healthy Nug;ber ‘f(')rmation‘ Cavity Surxi'glgmd—‘ Healthy
cases (X\vgfg;g‘ wall tissue tissue cases 1‘(Xl‘"(:;nggs“? wall tissue tissue
in days B _in days
Treated 56~ 97 3 b 6 | 56~ 97 143.5 ‘ 0
group 6 (77.0) 83.4 40.7 4. 4 it (77.0) . 74.5 78.
Not treated 57~104 2.9 43.4 | 2 57~104 | o590 4 135.7 8
group 5 (74.8) 108.4 62. . | | (80.5) . . 126.

* Number of days after the introduction secondary antigen into the lung.
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Table 6. Tissue Respiration and SDH Activity in Rabbit’s Lungs
—Comparison between Experimental Pulmonary Tuberculosis and BP Lung Cancer—
! Tissue respiration (pl/g/hr) 'U SDH activity (u//g/hr) )
Diagnosis [ Number | A . Sun_'ound-l Health \ Number A i ) | Surround- Health
; caosfes i:edraaygse‘ Lesion ti;:ge l tei:suey I caosfes inve;:ygse"‘ Lesion ; ti;:ge | t?:suey
Tuber- | | i f 1
culosis | 5 ' 12.4 ? 58.0 ‘ 84.2 '\ 55.5 [ 2 1 18.0 128.6 124.0 94.1
| | | | | |
BP lung | ¢ 98 | 327 | 390 | 32 ! 5 | 10.0 ! 84.3 | 8.8 | 100.2
| | | |

cancer |

| |

* Average number of days after the introduction of secondary antigen into the lung for experimental pulmonary

tuberculosis.

Average number of days affer the transplantation of BP cancer into the lung for BP lung cancer.

Fig. 10. Tissue Respiration and SDH
Activity in Rabbit’s Lungs
—Comparison between experimental
pulmonary tuberculosis
and BP lung cancer—

(a' Tissue respiration (b} SDH activity
(u1/g/hr: O Experimental O: Experimental
pulmonary pulmonary
tuberculosis tuberculosis
(5 cases’ (2 cases
B BP lung B BP l_ung cancer
100 cancer . {9 cases’
(6 cases’
%
=
<
t 50
Cavity Sur-  Healthy Cavity Sur-  Healthy

wall ~rounding tissue

wall roundingtissue ¢
tissue

tissue
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L, EREEMACIcsE, @8R 35 XU SDH iF
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BRI CE MEHRE LcboT, s
DHEREE I, TOMEDOHMLRIOTHY, iZbic
HEIZTE v L LEROERIIA (2 RIUEAGA
EAK3 HET) Tix, SDH B AMMAK RS
KEMHELT, U LABEOEHAZRL, FZERG
/NN (60~213 H) TLFEBKIEBERRLTHH, o
EhbabE, EEo SDH EHEERTICL 540
ERBHEMLEETE VA, HHVIE - AROER
LEBINBRENEELS, ZhHIIRLT, ZERT
BRI (40~590) =& T5&, FTAKTHEE I hE
2L Ry, FFEAKTECEREL ERFET A
B|IFH s X O SDH B & Lo ERLITDERXRL, Th
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wz, Zhb XEROFBWE L Ve 2BRiced B
D ARF L1, T TEROEDEIDENLAB L,
BRI HEE OB E T o MBI R IR ZHERT,
¥BRERRLERY Y, ZRARANENRISERID
W AL TIE L TV B Z EaEbhic, o
KEROHEI—HEROEREBOEBIC L OTIE
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FEX DT, ENTECHEERL DD IDLEEXD
habe

Rz, BROBEDOINSEH OB LA, EREK
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BETREFOHMBTIZEAL LA LDOHELALRID
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FLIUBRCERELBFEEE LT T &R 2T,
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YR TIiz 2L R bhieh 218 T, BiRGRsTED 1)
TR LI EXEFL2b0 L Bbh, PG D
BHRLYFLLBANLESR DT, SHSEEG Y
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Studies on the Patho-physiology of Lung Cavity.
The energy metabolism of tuberculous cavity and

surrounding lung tissue with special reference to
tissue respiration and succinic dehydrogenase
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Part II. Studies on rabbit’s lungs.
As a series of patho-physiological studies on tu-

activity.

berculous cavity, the author made biochemical analy-
sis on the energy metabolism of tuberculous cavity
and its surrounding tissue in order to investigate
the process of cavity formation, developement and
kealing. In the Part I of this article, the results
of study on resected lung specimens were described,
bit certain problems especially the changes of ener-
gy metabolism of lung tissue in fresh type of tuber-
culosis were not fully clarified. The author made
further analysis on experimental rabbit tuberculosis
in order to solve these problems. Experimental
tuberculous cavity was induced in rabbit’s lung
with BCG suspension by Yamamura's method modi-
fied by the author’s school. As a control, experi-
mental lung cancer was produced in rabbit’s lung
by intra-pulmonary transplantation of Brown-Pearce
rabbit cancer, and was subjected to biochemical
analysis. Tissue respiration and succinic dehydro-
genase activity (SDH activity) were measured in
cavity wall or cancer lesion, its surrounding tissue
and healthy tissue, and the results were the follow-
ing.

1) The stage of cavity formation after the intro-
duction of secondary antigen into the lung was di-
vided into the following 4 stages radiologically and
patho-morphologically : pre-cavitation stage (0~19
days), early stage of cavitation (20~39 days), com-
pletion stage (40~59 days) and regression stage (over
60 days).

2) Tissue respiration and SDH activity increased
with the formation of cavity not only in cavity wall
but also in its surrounding tissue as well as in
healthy tissue, and reached to the highest level in
the completion stage of cavity formation. Both
tissue respiration and SDH activity showed marked
increase in cavity wall and its surrounding tissue
from the early stage of cavitation, and particularly,
the latter showed remarkable increase in the com-
pletion stage. Observing tissue respiration and SDH

activity by the fraction of cell, increase was most

i FBE EBF

remarkable in mitochondria fraction. The fact sug-
gests that changes in energy metabolism in lung
tissue is maily caused by the enzyme activity in
mitochondria faction.

3) The increase of tissue respiration and SDH
activity showed no significant difference by the size
of cavity. The increase in cavity wall and its sur-
rounding tissue was more marked 1) in thick-walled
cavity than in thin-walled cavity, 2) in cavities
with plenty caseous mass than in cavities with few
caseous mass. Tissue respiration and SDH activity
of monolocular cavity showed greater increase than
that of multilocular cavity in all parts of lung tis-
sue. Thus, marked difference in tissue respiration
and SDH activity was found by morphological fin-
dings of cavity, particularly in cavity wall and its
surrounding tissue, but also in healthy tissue of
tuberculous lung. The fact shows that the changes
of energy metabolism of lung are found not only in
cavity wall and its surrounding tissue but also in
healthy tissue in the same lung by cavity formation.

4) Even if chemotherapeutics were administered
from the beginning of cavity formation, on signifi-
cant difference was found in patho-morphological
findings of cavity. But, tissue respiration and SDH
activity which showed marked increase in the non-
treated group, were inhibited to a certain degree
by the use of chemotherapeutics in all parts of lung
tissue. This is an interesting fact which was not
found in resected lung specimens, and may relate to
the action mechanism of chemotherapeutics.

5) In transplanted Brown-Pearce rabbit lung can-
cer, tissue respiration in all parts of lung tissue
and SDH activity in cancer lesion and its surroun-
ding tissue showed lower level comparing with that
of pulmonary tuberculosis. Clear difference in tis-
sue respiration and SDH activity was found in
healthy tissue as well as in diseased tissue between
pulmonary tuberculosis and lung cancer, and the
fact shows that energy metabolism of lung in tuber-
culosis is quite different patho-physiologically from

that in cancer.



