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Table 1. Number of Examined

Lungs examined lljfuglazg
1. Experimental With cavity 26
tuberculosis Without cavity 14

2. Brown-Pearce lung cancer (control) 1; -
3. Healthy rabbit lung (control) 12
- Total 62

Fig. 1. Location of Lung Tissue on
which Measurement was Made

Caseous mass

Cavity wall

Surrounding tissue

Healthy tissue of opposite side
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TP A TR L, 20 0.1ml % XHEER T CHEERK
A PR SRR L TR L, By ¥ & b
xR & Lo

Kensho NISHIZAWA (Hagihara Clinic, Internal Medicine, Nihon University school of Medicine,

Tokyo, Japan) :

tion of Lung Tissue in Cavitary Tubereulosis. Part II

Studies on Patho-physiology of Lung Cavity.

Investigation on Phosphorus Frac-
— Kekkaku, 39 (2) : 45~54 , 1964.
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2) QIO B ONCIRE ¢ Yy - F R CIRA i
X0 MR R, EoRSRCR Fig. 1 oo & L EEay
', ZeFEE, FRPFEES X OB IS o 4 B il % A, 1 ERoERREEEOBE « HE0 LI © £ B
T o BP iR B, AR B s X ORI v I FEROERFED 4 o5 i i U, Erk
WO AR T Th T hERE R T L, BREY Table 2 O &<, 2RHMFEMHEABD 5 HE L O

n m % i #

WD 1) oz &<, Bmm (BaErs BEE, 15 A2 Z2FAERHTIT, 30 A RfA Ze/FA R, 60 B
DNA, RNA) %[RRI HEE Lo TR ZeFZER, 900 s X 0¥ 120 H A2 ZeiAE: 2 R4k
3)  BETTE ¢ AR & 4 < AT CIIE Uico WG & Uico £RFIZ & o5 MIEEE Table 2:

Table 2. Relationship between the Stage of Cavitation and Phosphate Fraction

(mg/100 g)
Num- ASP \ LP ‘ DNA ‘ RNA

Stage of cavitation

; ber of : e —
(in days) czgeos cm | cw ! st l oht\ cm ‘ cw | st | ohti cm - cw ; st | oht | cm " cw | st | oht
s 7 44.748.349.1  |63.481.088. 3‘ 27.126.226.3  36.748.761.1
Pfeggét:“on L15 7 48.752.261.8  61.186.997.3  27.230.230.3 ‘f43. 850.552.1
Average 46.750.355.5  [62.384.093.1  27.228.228.3 40.349.756.6
. { N
Early stage of | | A | .
i 30 7 518 46.942.950.431.0;60.478.2 mo.siss.129.625.:.30.433. 3i56.358.150.2
. T | | !
Cm;‘tglgee“"“ 60 7 | 58.2 90.255.852. 244. 042, 578.199. 0!29. 1;24.626.726.130.2330.553.345.1
| ‘ |
T [ | ] .
) 90 6 %104.0145.576.550.436.0154.378.897. 4{16.9';18.222. 1121.725.1141.550. 553.7
Re%{;gzwn 120 6 145.478.1/53.3  53.674.997.4/  20.522. 325.2)  |47.153.359.0/
Average 104.0145.577.351.936. 054. 076. 9197. 416.919.422.223.525.144. 351.956. 4.

Number of days after the introduction of secondary antigen into the lung.
ASP: Acid-soluble P LP: Lipid P cm: Caseous mass cw: Cavity-wall st: Surrounding tissue
oht: Healthy tissue of opposite side

Table 3. Relationship between Macroscopic Findings of Experimental!
Tuberculous Cavity and Phosphate Fraction

) Stage of | ASP LP |/
Macroscopic . . Number | cavitation* —— '
find f | Classificat
nc;r:,;gtsyo [ assification of cases &veg:g: cm cw I st oht | cm cw st oht

. Larger cavity 11 37.4 79.9 | 121.0 | 65.0 | 52.8 | 38.9 1 48.3 |1 73.1 | 97.8

Si ; it Moderate cavity 7 68.9 71.8 | 89.1|58.3|35.5/33.5|55.184.0103.3 |
176 08 CAVIY | Small cavity 8 67.5 | 60.4| 93.7 | 61.2|52.2 36.7 56.4 78.2 9.9
T Thick wall 9 80.0 63.5 | 122.6 | 66.4 | 49.8 | 37.7 | 55.0 | 78.6 l 94.4
Thickness of | Thin wall 13 72.3 | 71.2 | 96.4 |61.8|52.433.0 51.3|78.0 101.4
cavity wall Unknown 4 60.0 75.0 87.0 | 54.3 | 54.1 | 43.0 | 51.6 | 73.8 | 99.5
Plenty 10 57.0 69.6 | 90.0 | 57.3 | 52.5 | 36.4 | 51.9 ‘ 79.0 | 97.7
Ca}{“y contents | nroqerate 5 72.0 118.2 | 61.7 | 48.9 53.2 | 86.8 [111.0

mount of

<caseous mass> Few 11 87.3 110.3 | 66.9 | 52.4 53.0 | 72.1 | 94.0
v Multilocular 6 60.0 60.4 | 95.6 | 58.1|53.6!36.7|54.9|78.5!98.4

Locular type | Monolocular 20 76.5 75.8 | 106.6 | 63.5 | 51.2 | 36.2 | 51.9 | 77.3 | 98.8 |
v e 12 65.0 63.9 90.9 | 59.3 | 50.9 | 36.9 | 56.1 | 78.5 | 96.4
Lesions surroun- - 10 87.0 | 78.4|119.3 | 67.3|53.2 | 35.6 | 49.7 | 77.6 [101.5
ding cavities | Unknown | 4 60.0 105.2 | 58.7 | 50.7 56.4 | 25.6 | 98.5

* Number of days after the introduction of secondary antigen into the lung.
ASP: Acid-soluble P LP: Lipid P cm: Caseous mass cw: Cavity-wall st: Surrounding tissue
oht: Healthy tissue of opposite side
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Fig. 2. Relationship between Stage
of Cavitation and the Phosphate
Fraction
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Fig. 3. Phosphate Fraction in Experimental
Tuberculous Cavity with Defferent
Macroscopic Findings (1)
—Relationship by the size of cavity—

O: I,@rger cavity

_ (11 cases)
* Small cavity
. (8 cases)
AspP[ L P DNAJRNA
mg/100g
100}
50
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ASP: Acid-soluble P LP:
cm: Caseous mass CcwW:
st: Surrounding tissue oht :

Lipid P
Cavity-wall
Healthy tissue
of opposite side
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Fig. 4. Phosphate Fraction in Experimental
Tuberculous Cavity with Different
Macroscopic Findings (2)
—Relationship by the thickness
of cavity wall—
[ : Thick walil
(9 cases)
W : Thin wall
(13 cases)
DN A R N A

mg/100g

100
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ASP: Acid-soluble P LP: Lipid P
cm: Caseous mass cw: Cavity-wall
st: surrounding tissue oht: Healthy tissue

of opposite side

Fig. 5. Phosphate Fraction in Experimental
Tuberculous Cavity with Different
Macroscopic Findings (3)
—Relation by the cavity contents
(Amount of caseous mass)—

D CFew
(licases
B : Plenty
(10 cases)
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ASP: Acid-soluble P LP: Lipid P

cm: Caseous mass cw: Cavity-wall

st: Surrounding tissue oht: Healthy tissue
of opposite side
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Fig. 6. Phosphate Fraction in Experimental
Tuberculous Cavity with Different
Macroscopic Findings (4)
—Relationship by the locular
the of cavity—

] : Monolocular
(20 cases)

B : Multilocular
(6 cases)
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Fig. 7. Phosphate Fraction in Experimental
Tuberculous Cavity with Different
Macroscopic Findings (5)
—Relationship by the presence or absence

of lesions surrounding cavity—

[ : Cases with lesions
(12 cases

B8 : Cases without lesions
(10 cases)
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Table 4. Comparison of Phosphate Fractions between Experimental Pulmonary
Tuberculosis and BP Lung Cancer (Rabbit)

(mg/100 g)
Num- Ave- ASP LP [ DNA RNA
ber of | rage* 7
cases | in days ‘ ‘ oht ‘ [ oht } st | oht cw st ‘ oht
Experimental ; ‘ ‘ ’
pulmonary 14 | 10 46.7 ‘ 50.3 | 55.5 | 62.3 | 84.0 | 93.1 \ 27.2|28.2 28.3 40.3  49.7 | 56.6
tuberculosis ; [ ‘ i } |
BP lung 3 ‘ ‘ “
10 | 11 104.4 | 70.7 | 67.8 | 62. 90.2 99.3 55.0 | 51.8 | 45. 0 1 73.5165.9 | 53.6
cancer i | i
! I

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

tuberculosis.

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

ASP : Acid-solukel P LP: Lipid P cw: Cavity-wall

Fig. 8. Comparison of Phosphate Fractions
between Experimental Pulmonary
Tuberculosis and BP Lung
Cancer (Rabbit)

[ : Pulmonary tuberculosis
14 cases

@ :BP lung cancer
(10 cases)

mg/l00g/A S P[L P ID N A[R N A

1001

50}

cw stoht|cw st ohtjcw st oht|ew stoht

ASP: Acid-soluble P LP: Lipid P
cw: Cavity-wall st: Surrounding tissue
oht: Healthy tissue of opposite side
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Studies on Patho-physiology of Lung Cavity.
Investigation on Phosphorus Fraction of Lung
Tissue in Cavitary Tuberculosis. Part II. Studies
on experimental tuberculosis.

Following the previous report (Part I of the stud-
y), the author made biochemical analysis on phos-
phorus fractions of lung tissue in experimental
tuberculosis of rabbit with special reference to the
changes of the amount of phosphorus fractions with
the process of cavity formation. Similar analysis
was made on experimental Brown-Pearce lung can-
cer as a control.

Phosphorus fractions were extracted from cavity
wall, its surrounding tissue and healthy tissue of
opposite side by the modified Schmidt-Thanhauser’s
method, and the measurement of each fraction was
conducted by the Allen’s method. The stage of cavity
formation was divided into the following 4 stages,
precavitation stage, early stage of cavitation, com-
pletion stage and regression stage. Change in the
amount of phosphorus fractions in these 4 stages
were analyzed with special reference to the macro-
scopic findings of cavity. The results were the
following.

1) No significant difference was found in the

amount of acid-soluble phosphorus between healthy
tissue and tuberculous cavity upto the early stage
of cavitation, and in the completion stage, the a-
mount of ASP showed increase in cavity wall. In the
regression stage, the amount of ASP increased mark-
edly in cavity wall and its surrounding tissue.

2) The amount of phospholipids showed decrease
in the precavitation stage in cavity wall and its
surrounding tissue, and in later stages, it showed
continuous decrease in caseous mass, cavity wall
and its surrounding tissue. In healthy tissue, it
showed no significant changes in these 4 stages.

3) The amount of DNA showed no significant
difference among different parts of lung in the pre-
cavitation stage, showed increase in caseous mass
in the early stage of cavitation, then decreased in
the later stages. The amount of RNA in cavity
wall and its surrounding tissue decreased in the
precavitation stage, showed normal level in the
early stage of cavitation, and again decreased in
the later stages.

4) ASP in all parts of lung tissue increased in
larger and multilocular cavity and cavity with sur-
rounding lesions, and ASP in cavity wall and its

surrounding tissue showed increase in thick-walled
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«cavity and cavity with few caseous mass.

5) The amount of phospholipids was biggest in
healthy tissue, next in surrounding tissue, then in
cavity wall and least in caseous mass regardless of
macroscopic findings of cavity.

6) DNA showed the same level in all parts of
lung tissue regardless of macroscopic findings of
cavity, and on the contrary, RNA increased in thin-
walled and multilocular cavity and cavity with few
caseous mass and with surrounding lesions, but no
significant difference was found in RNA of different
parts of lung tissue.

7) Comparing the amount of phosphorus fractions
between tuberculosis and cancer, the latter in-
creased in all parts of lung tissue. The most marked
difference between tuberculosis and cancer was

found in the amount of ASP.
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8) In case of tuberculosis, ASP was less in case-
ous mass and cavity wall, while in case of Brown-
Pearce lung cancer, marked increase of ASP was
observed in cancer lesion. In all parts of lung tis-
sue, no significant difference was found in the
amount of phospholipids between tuberculosis and
cancer.

9) In case of tuberculosis, DNA showed nearly
the same level in different parts of lung tissue,
while in case of Brown-Pearce lung cancer, DNA
showed increase in cancer lesion and its surround-
ing tissue. RNA showed increase in healthy tis-
sue in case of tuberculosis, and on the contrary, it
increased in cancer lesion in case of Brown-Pearce
lung cancer. The results coincide well with the

results obtained in case of resected lung specimens.



