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SEPARATION AND PROPERTIES OF MYCOBACTERICIDAL
COMPONENTS FROM THE LUNG GRANULAR FRACTION
OF BCG-REVACCINATED GUINEA PIGS*

II. Preparation by Detergent-extraction and Gel-filtration

Koomi KANAI and Eiko KONDO

(Received for publication May 28, 1969)

A huge-molecular mycobactericidal fraction associated with cathepsin and acid phosphatase
activities was separated from detergent-extract of the lung granular fraction of BCG-revaccinated
guinea pigs by gel-filtration on Sepharose 2B column (Fig. 1, Fig. 2, Table 1). The mycobac-
tericidal activity was heat-stable at 100°C and pH5.6 for 10 minutes, but the enzymatic
activities were lost. Further fractionation was conducted using organic solvents (Fig. 3, 4),
and the mycobactericidal moiety was obtained as 909, acetone-soluble and ether-insoluble
components of still high molecular weight. The components were free from the enzymatic acti-
vities. Separation of such mycobactericidal components was also successful from the extract
prepared by freezing and thawing, but this fraction was negative in cathepsin activity unlike
the preparation by the detergent.

A discussion was made that the mycobactericidal principle might exist in the membrane

structure associated with lysosomal hydrolases, but as a factor distinct from them.
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Fig. 1. Separation Procedure of Mycobactericidal Components
from Lung Granular Fraction of BCG-

Revaccinated Guinea Pigs

Lungs 100g
0.35M sucrose solution containing CaCl, in 3.3 mM 125m!

Homogenized by a Waring blender at 0°C for 20 min

Added with 460 m! of 0.25M sucrose solution
containing CaCl, in 3.0 mM

Centrifuged at 3,000 rpm for 10 min

Supernatant

Sediment (Discarded) )
Centrifuged at 3,800 g for 20 min

Supernatant

Centrifuged at 25,000g

Sediment Supernatant (Discarded)

Sediment (Discarded)

|
Resuspended in 100m! of
0.25M sucrose solution
containing MgCl, in 5mM

Centrifuged at 15,000g
for 20 min

I

L]
Sed ilment Supernatant (Discarded)

Resuspended in 80 m! of 0.25M sucrose solution
containing MgCl; in 5mM and Triton X-100 in
0.1% and left to stand for 20 min

Centrifuged at 15,000g for 20 min

Sediment (Discarded) Supernatant

Dialysed against 0.05M acetate
buffer of pH 5.6 for 25 hr

Concentrated by a flashevaporator

28m! (22.6mg as protein)

Fractionation by gel-filtration on Sepharose 2B
(Fig. 2)

Fig. 2. Fractionation of Detergent-Extracted Lysosomal
Components of BCG-Revaccinated Guinea Pig Lungs
by Gel-Filtration on Sepharcse 2B Column (2x 37 cm)
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Fig. 3. Further Fractionation of FrA (Fig.2) by
Acetone and Ethyl Ether

FrA 15m/ (1.13mg as protein)
Acetone 135 m/

30min at room temperature
Centrifuged at 3,000 rpm for 10 min

r —
Sediment Supernatant

Resuspended in Acetone-evaporation
4ml of buffer ®

Added with 36 m!

of acetone

12 m! (0.32 mg as protein)
Centrifuged at 3,900g for 10 min

Centrifuged at Sediment Supernatant @
3,000 rpm /
for 10 min Resuspended in y
3m! of buffer 4ml 8m!
' Gel-filtration
Sediment Supernatant (0.045mg as protein) s ho:] 15
. (Discarded) Ether- ephadex -150
Dried extraction (Fig.4)
Ether-extracti .
er-extraction Centrifuged .. 0
Centrifuged at 3,000 rpm at 3.000_ rpm
for 10 min for 10min
No. 5~7 ®
Sidiment Ether phase A:;:Z:s Ether phase No13~17 ®
] .
Dried Dried (0.09mg as  Dried (Fig. 4)
| | protein) |
3 mg Residue (Trace) Residue (Trace)

Resuspended in 5 ml
of buffer
(0.37 mg as protein)

Buffer : 0.05M acetate buffer-of pH5.6
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Table 1. Mycobactericidal Activity of Various Subfractions Derived from Detergent-Extracted
Lysosomal Components of BCG-Revaccinated Guinea Pig Lungs
Mycob: icidal ivity®
Sample (Viable counts per mg bacilli)
Sepharose 2B . Folin
fraction Ac(elg?ne:;;t!z;xi fr4a)ct10n value Exp. I Exp. II
(Fig. 2) g g (0D 700 m )
A 0.043 19x 108
Insoluble @ 0.13 53x 108
909 Ether-extracted residue (b 0.37 3x 108
Acetone Soluble. Acetone {Sediment © 0. 064 18x 102
evaporation | Supernatant (@) 0.132 5x 102
Sephadex G-150 No. 5~ 7 © 0.088 10x10%
Eluates No. 13~17 (® 0.202 86x 108
Ether-treated ® 0.13 <1X10%3(5x10%)**
B 0.091 14x108
909 { Insoluble 0.57 48108
Acetone | Soluble-Acetone evaporation 0.254 | <1x103
C 0.18 20108
Control buffer (0.05M acetate buffer pH 5. 6) 0 19x 108 2x108

* H,;Rv suspension of 0.1 mg bacilli per ml/ were exposed to each sample of indicated Folin value at 37C for 4hours.

¢+ Exposure at 4C
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Fig. 4. Gel-Filtration on Sephadex G-150 (1Xx
26cm) of Acetone-Extracted Moiety of FrA
((d) in Tig. 3)
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Fig. 5. Fractionation by Gel-Filtration on Sephadex

G-150 Column (34 2.5cm) of Soluble Lysosomal
Components Obtained from the Granular
Fraction of BCG-Revaccinated Guinea Pig
Lungs by Various Extraction Methods
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¥ 2o AR 2 20 & D fhIC %47 > T, Triton X-
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