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SEPARATION AND PROPERTIES OF MYCOBACTERICIDAL
COMPONENTS FROM THE LUNG GRANULAR FRACTION
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III. Urea-Extraction of the Active Principle from the Complex
Material Associated with Hydrolases, Particularly in
Comparison with Normal Guinea Pigs
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The lysosome-rich fraction was separated from normal and BCG-revaccinated guinea pig
lungs and was extracted with 0.1% Triton X-100. The extracts were fractionated by gel-
filtration on Sepharose 2B column using 0.05M acetate buffer of pH5.6 (Fig.1). The first
protein peak associated with acid phosphatase and cathepsin activities from BCG-animals
(Fraction A) was found to be mycobactericidal, but the corresponding fraction from normal
animals was not. These fractions were then treated with 2M urea and the extracts were
fractionated by gel-filtration on Sephadex G-150 column (Fig. 2). Fraction A from BCG animals

' was divided inta 2 protein peaks a and b by urea-treatment, the latter being separated from
acid phosphatase activity. This small-molecular protein fraction was not obtained from normal
animals.

Table 1 demonstrates the summarized data of the mycobactericidal effects of those subfrac-
tions on HyRv tubercle bacilli suspended in 0.05M acetate buffer of pH5.6. The bacilli of 0.1
mg per m/ were exposed to each sample of indicated protein concentrations. The urea-released
Fracfion b was found to be active in killing tubercle bacilli, but it required more amount of
protein and longer exposure time to express its mycobactericidal activity than Fraction A and
Fraction a. In the environment of pH7.4, the activity of each fraction was reduced. Fraction
b was, however, more active than Fraction a at this pH (Table 2). A curious observation
was that, though Fraction A of normal animals was not mycobactericidal, its 909, acetone-
soluble moiety was highly active in this respect just as the corresponding sample from BCG-
animals of our previous report. It might be possible to suggest that the 909, acetone-soluble
substance is a “created” mycobactericidal fraction.

* From the Department of Tuberculosis, National Institute of Health, Kamiosaki, Shinagawa-
ku, Tokyo 141 Japan. )
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When Fraction A of the normal animals was added to the corresponding fraction of the

BCG-animals, the activity of the latter was reduced, which indicates a possible competition

between the two fractions with respect to the contact with the bacilli,
to be a small-molecular protein and it was heat-stable at 100°C and pHS5. 6.

Fraction b appeared
However,

lysozyme of the similar properties was not mycobactericidal in the same experimental conditions

and in a much higher concentration (Table 4).
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Fig.2. Fractionation of Urea-Extracts of Fraction
A by Gel-Filtration on Sephadex G-150
Column of 1.5x25cm
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The Mycobactericidal Activity of Various Fractions Obtained from

BCG-Stimulated and Normal Guinea Pigs at pH5.6

Mycobactericidal activity : Viable counts per mg
Test sample Concer‘nration as bac:lll exposed for below-indicated period
protein (ug/ml) 4 2% 48 hr
BCG-vaccinated animals
Fraction A 4.2 34x102 <1x10% <1x10%
Urea-treated { a 22.0 27x10% <1x103 <1x108
b 35.0 3x108 <1x10% <1x10%
{ 3.5 33x 108 4x10¢
Urea-residue 14.4 2x10% <1x103 <1x10%
Buffer control 0 56 x 108 23x 108
Normal animals
Fraction A 34.0 73x10¢ 19 x10¢ 41x 10
Urea-treated a 52.2 83x10° 30x 10¢ 15x 108
Urea-residue 72.0 74 x 108 48 x 10¢
909 acetone { Soluble 28.4 16 x 108 <1x10? <1x10%
Residue 62.5 101 x 10¢ 50x 108
Fraction B 24.0 } 70x 10¢
Fraction C 22. 4 82x10¢
Buffer control 0 75x 108 22x 108

“Mycobactericidal activity” was expressed as viable counts per mg H;;Rv bacilli exposed to the indicated protein
concentration of test sample at 37C and pH5.6. All the test samples were used after sterilization at 100C for §

minutes.
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Table 2. The Mycobactericidal Actlvlty of Urea-Extracted Fractions a and b at pH7.4
B T " Viable counts per mg bacllli exposed
Test sample Concentration as o for below-indicated perlod
protein (ug/ml) 4 2% 48 hr
a ‘ 22.0 10x 108 23x 104 3104
| 35.0 51 x 104 46 x 103 2x10%
Buffer control ! 0 35 x 108 70x10¢
Table 3. Inhibition of the Mycobactericidal Activity of BCG-Animal Fraction A
by Normal Animal Fraction A
2ml! mixture sample o o N Mycobactericidal actxv-ty
ma “ani I  bacilli f 4hr
Buﬂ‘er _(_n:l) ‘ N°""§:;;‘i‘;:"2“ b BC%;:;_IJ;;{A (D) | Vlabl::w&:.p::;% aci | a ter r
0 l 1.8 i 0.2 ! 42x10°
0.9 0.9 ! 0.2 f 24x10°
1.35 0. 45 0.2 : 10x10*
0 2.0 \ 0 62 <10*
1.8 | 0 0.2 ‘ 12x10*
CZTET2Oo00HENTERIN S, H1ic, BCG K Table 4. Lack of the Mycobactericidal Activity
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L7z Table 2 1%, pPH7.4 ix %\~ T, BCG ##H o
Fractiona k b &L OIEWHE #1727 DT, pPH5.6
BB A Likiiz, Fractionb i3 5 M RE N
CEBIRTWAR, WihikRX, HENIBERE
KEWT L DEOAITED ftu,

3) IF#E Fraction A o3tttk % BCG =1 %
w b Fraction A OBEHOMES : Table 3 iZ/RLA- X
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4) FPEY vF— 2k ACIHE AR : Fraction b

in Egg White Lysozyme

Viable counts per mg bacilli
after 4 hr exposure at
37C and pH5.6

Lysozyme concentration
(ug/ml)

1, 000 1 48x10%
100 45x10*
10 ' 26 X10°
1 | 39x10°
! 31x10°
BANGTFRET, BMEETHAEATY VF—LLHTEH

b, ¥f, BCG YR IcvyFUicHEET 5 His
BERFNY VF - AFOLDTHLEEWHBEY b
50T, JIAY VF - AD0HKBESE Y A—EREGT
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