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3. Significance of Live Tubercle Bacilli to the
Metabolic Changes of Host
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Female mice were injected with 0.2 mg of live or heat-killed tubercle bacilli, HgxRv, in-
travenously, and NAD-ase, acid phosphatase and succinate dehydrogenase activities of liver
and lung were followed. As shown in Fig. 1~3, the enzymic activities of the animals infect-
ed with live bacilli were remarkably enhanced as already reported in the preceding papers,
but those of the animals injected with heat-killed bacilli did not show any enhancement, but,
on the contrary showed some decrease.

As shown in Tables 1 and 2, neither of the animals injected with carbon particles nor
those injected with sheep red cells showed the metabolic changes as observed after tuberculous
infection.

The characteristic metabolic changes after tuberculous infection, especially the enhancement
of NAD-ase activity, were suppressed by the treatment with cortisone (0.25mg. daily),
as shown in Fig. 4 and 5.

From these experimental results, the significance of live bacilli to the metabolic changes

of host were discussed.
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Fig. 1. NAD-ase Activities after Injection of

Live or Heat-Killed Tubercle Bacilli
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Female mice were injected with 0.2mg of live or heat-
killed tubercle bacilli, Hs;Rv, intravenously. NAD-ase
activities of liver and lung were measured by the method
of Kaplan. The activities of the experimental animals
were compared with those of the cantrol animals and
expressed as % of the latter.

@® :Liver, O:Lung, — : Injected with live bacilli, - :
Injected with heat-killed bacilli.

Fig. 2. Acid Phosphatase Activities after Injection
of Live or Heat-killed Tubercle Bacilli
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Female mice were injected with live or heat-killed tu-
bercle bacilli, Hs,Rv, of the wet weight of 0.2mg intra-
venously. Acid phosphatase activities of liver and lung
were measured with p-nitrophenylphosphate as the sub-
strate. The activities of the experimental animals were
compared with those of the control animals and expressed
as % of the latter.

See, the footnote for Fig. 1, also.
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Fig. 3. Succinate Dehydrogenase Activities after
Injection of Live or Heat-killed Tubercle Bacilli

%

o
2001

150

100

A

0 1 2 3

§ oW

Liver succinate dehydrogenase activities of female mice,
injected with live or heat-killed tubercle bacilli (0.2mg
wet weight) intravenously, were measured with TTC as

hydrogen acceptor.

The activities of the experimental

animals were expressed as % of that of the control ani-

mals.

See, the footnote for Fig. 1, also.
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Table 1. Liver NAD-ase Activity after Injection of Carbon Particles or Sheep Red Cells

Animals | 3 days I 1 week 2 weeks l 3 weeks | 4 weeks ‘ 6 weeks \ 9 weeks
Control 0.948 0.839 0. 624 0. 667 0.721 | 0.589 0.694
ontro 4£0.148 | +0.160 | +0.159 | +0.125 | +0.102 | +0.153 | +0.208
Carboninected 0.817 0.865 0.683 0.539 0.670 0.716 0.703
arbon-injecte 4£0.115 | +0.094 | +0.067 | +0.177 | +0.180 | +0.091 +£0.138
SRC-intected 0.862 0.825 0. 661 0. 489% 0.605 |  0.672 0.824
Tinjecte £0.172 | +0.120 | +0.227 | +0.121 +£0.075 ‘ £0.055 | +0.122

Female mice (dd strain) were injected with 10® sheep red cells or about 3.2mg of carbon particles intravenously.
Liver and lung NAD-ase activities were determined according to the method of Kaplan and expressed as micro-
moles of NAD cleaved per hour per mg of tissue dry weight.

* Statstically significant (p<0.05)

Table 2. Lung NAD-ase Activity after Injection of Carbon Particles or Sheep Red Cells

Animals ‘ 3 days 1 week 2 weeks 3 weeks 4 weeks Gweeks-m 9A\\-é—eks‘ )
Control | 0.693 0.651 0.702 0.482 |  0.526 |  0.982 ;  0.603
ontro | £0.140 +0.175 +£0.128 £0.102 +£0.053 £0.113 | £0.177
Carboniniocted 0.634 0.593 0.727 0.664% 0.517 i 0.947 0.654
arbon-injecte £0.119 +£0.114 £0.153 £0.058 £0.119 | +0.107 +0.237

o 0.742 0.751 0.768 0.617 0.490  0.864 0.811
SRC-injected |

+0.108 +0.130 +0.124 +0.152 £0.156 | +0.081 +0.361

See, the footnote for Table 1.

* Statistically significant (p<0.01)
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Table 3. Liver Acid Phosphatase Activity after Injection of Carbon Particles or Sheep Red Cells
Animals 3 days | 1 week 2 weeks ’ 3 weeks “ 4 weeks 6 weeks \ 9 weeks
Control 4,299 4.437 6.084 4.145 5.738 4.101 5.338
ontro £1.190 | +0.615 | +1.397 | +0.736 | +0.200 | +0.415 | +0.198
Carboniniected 3.813 4.494 5. 247 4.164 5.766 3.570 4.201%
arbon-injecte £0.412 | +0.546 | +0.575 | +0.352 | +0.462 | +0.580 | +0.199
SRCoiniected 3.955 5.008 5.305 4.897 5.679 5.157% | 5.144
-injecte £0.147 | +0.589 | +1.140 | +0.580 | +0.479 | +0.465 | +0.548

Female mice (dd strain) were injected with 10° sheep red cells or about 3.2mg of carbon particles intravenously.
Liver and lung acid phosphatase activities were determined with p-nitrophenylphosphate as the substrate and ex-
pressed as micromoles of p-nitrophenol formed per hour per mg of tissue dry weight.
* Statistically significant (p<0.01)

Table 4. Lung Acid Phosphatase Activity after Injection of Carbon Particles or Sheep Red Cells
Animals i 3 days ‘ 1 week | 2 weeks } 3 weeks 4 weeks 6 weeks i 9 weeks
Control 1.586 |  1.846 1.821 1.669 = 1.636 1.640 |  1.308
ontro +0.208 | +0.439 | £0.102 | £0.285 | +0.256 | +0.378 | +0.107
Carboniniected 1.282% 1 1.388 1.895 1.744 1.966 1.741 | 1.337
arbon-injecte £0.152 | +0.176 | £0.352 | £0.173 | £0.331 | £0.238 | +0.132
SRC-injected i 1.660 | 2.084 2.006 1.753 | 1.521 1.640 1.452
minjecte | £0.180 \ £0.583 | +0.424 | +0.097 | £0.205 | $£0.198 | +0.199
See, the footnote for Table 3.
* Statistically significant (p<0.05)
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NAD-ase Activity after Tuberculous Infection
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Female mice were infected with 0.2 mg of tubercle bacilli,
Hgy;Rv, intravenously, and the half of the infected ani-
mals were injected with 0.25mg of cortisone acetate in-
tramusculary every day from the day before the infection.
Half of the non-infected control animals were treated
with cortisone in the same way. NAD-ase activities of
liver and lung were measured by the method of Kaplan.
The activities of the cortisone-treated, infected animals
were expressed as % of those of the cortisone-treated,
non-infected animals, and the activities of the non-cor-
tisone-treated, infected animals were expressed as % of
those of the non-cortisone-treated, non-infected animals.
@ : Liver, O: Lung, —: Cortisone-treated, -..... : Non-
cortisone-treated.
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Fig. 5. Influence of Cortisone on the Change of
Acid Phosphatase Activity after
Tuberculous Infection
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See, the footnote ror Fig. 4. Acid phosphatase activity
was measured with p-nitrophenylphosphate as the sub-
strate.
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