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

IV. Characteristics as the Components of the Membrane Structure

Koomi KANAI and Eiko KONDO

(Received for publication March 10, 1970)

Fifteen BCG-vaccinated guinea pigs were revaccinated by intravenous injection of BCG.
One week later the lungs were removed and collected to give 100 g as a starting material. The
same amount of the lungs were also obtained from 25 normal guinea pigs. The pooled lungs
were homogenized using 0.2 M KCI and differential centrifugation was made to obtain sediments
at 1,000g, 5,000g, 25,000g and the supernatant. The 25,000 g sediment was extracted with
0.2M KCI containing Triton X-100 in 0.1%. The extract was fractionated by gel-filtration
on Sepharose 2 B column, and the eluates of the first protein peak associated with acid phosphatase
activity and cathepsin activity was pooled and named as Fraction A. Fraction A was then
added with 9 times as much as acetone and centrifuged to separate sediment (hydrophobic
proteins) and the supernatant. The supernatant, from which acetone was removed by flash-
evaporator, was then shaken with chloroform-methanol (2:1) in a separatory funnel. The
water layer was condensed and subjected to gel-filtration on Sephadex G-75 to separate proteins
of small-molecular weight. On the other hand, the chloroform layer was separated and washed
twice with 50% methanol containing KCl in 0.5% and then it was evaporated to make a
residue. The residue was dissolved into 5ml of chloroform-methanol (2:1) and added with
50 ml acetone to be left to stand at 4°C overnight. The resulting precipitate (phospholipid
fraction) was separated and the supernatant was dried in vacuum to produce a residue. The
residue was dissolved in 10 ml of methanol. This was extracted with heptane first in alkaline
pH to get neutral fat fraction and then in acidic pH to obtain free fatty acid fraction.

Antimycobacterial activity of these separated components was examined by observing
bactericidal effect in the environment of 0.05 M acetate buffer of pH 5.6 and also bacteriostatic
effect in semi-synthetic culture medium of pH 7.0. The results indicated that the 25,000g
sediment from BCG-animals was the only cell fraction which was antimycobacterial in the

given conditions. The corresponding cell fraction from the normal lungs was inactive. The

* From the Department of Tuberculosis, National Institute of Health, Kamiosaki, Shinagawa
-ku, Tokyo 141 Japan.
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same was true with Fraction A. However, when Fraction A was further fractionated into 5

components as above, the free fatty acid fraction and the water-soluble proteins were highly

active irrespective of their origin normal or BCG-stimulation.
On the other hand, thin layer chromatography revealed that Fraction A contained sphyngo-

myeline and cholesterol in a large amount. Basing upon these findings, discussion was made

that Fraction A is membrane components originated from the lysosomal system, and that the

antimycobacterial activity of BCG-animal Fraction A must be understood as a modified mem-

brane structure whose antimycobacterial components become exposed on the surface 8o that

the bacilli can be in contact with them.
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BOXRLICbDTH B, BCG Htydikd Fraction A
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Fraction A (ZF—&HTHRIZLLLhDl, ZDS
¢, Fraction A {125,000 {t#EDHEHY FDE %
BLTWALLTINAS,

Lo LEREFhoD Fraction A OB » B
AXTAS L, BERAE L KBERASEICH BE
7. BEDERBEDHH, Lad, &5 LFEEEC
BiTa0h&h, EXBYEROLDOL L ARCHEYHT
bl K¥EHEE FEIL Z i Sephadex G-75 »
A AT THEMIBBL, TOBEBYTOF ¥ NHE
HEARICAWT, BEHINEBAY -7 L3IF—KTHC
Lx T (Fig), LA L, HMERBELIE, o
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Antimycobacterial Activity of Tissue Cell Fractions from Guinea Pig Lungs

Normal or BCG-stimulated

Antimycobacterial activity

mcg as protein
Tissue cell fractions per mi* Reduction of viability at Growth in semi-synthetic
pH 5.6 and 4 hr exposure** medium of pH 7.0¢**

3 Starting homogenate 67 1.52 +
3 1,0008 74 1.45 +
B smmmu{&mu 62 0.31 +

('_,f,‘ 25,0008 40 —0.1
2 Supernatant 72 1.76 +
1,0008 78 1.92 +
E Sediment at{ 5,0008 75 1.63 +
K 25,000 & 68 1.68 +
Supernatant 84 1.70 +

Control buffer 0 2.0
D’Arcy Hart medium +

* Tyrosine-estimation by Folin test. The final concentration was 9/10 of the indicated one in the bactericidal test

and 1/5 in the bacteriostatic test.
. Viable counts of sample-treated suspension
Log Viable counts of control-buffer suspension

x 100.

¢s¢ Growth in D’Arcy Hart medium after 2 week incubation at 37C.
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Table 2. Antimycobacterial Activity of Fraction A from 25,000 g
Sediment and of its Chemical Components
doncentrntlon Antlmycobﬁnctffiuj- acuylty.__
Reduction of viaT;l'e counts Growth in
Test samples meg u;-'proleln OD 420 mp** after exposure at pH 5.6 ! semi synthetic
per m for 4 hr for 22 hrf_ 1 ) pH 7.0

9 Fraction A 62 0.85 -

E Phospholipid fraction trace 0.1 1.80 +

:E’ Free fatty acid fraction 0 0.06 —~1.74 -

‘% Neutral fat fraction 0 0.07 1.93 +

§ Water-soluble peptide 14 —0.06 -0.3 -
Hydrophobic proteins 65 1.92 +

Fraction A 65 1.99 +
Phospholipid fraction trace 0.043 1.88 +

g Free fatty acid fraction 0 0.04 -1.39 -

Z'S Neutral fat fraction 0 0.114 1.60 +
Water-soluble peptide 15 <-2.0 | -
Hydrophobic proteins 89 2.0 ' +

Control buffer 0 2.0 2.0
D’Arcy Hart medium +

* Tyrosine-estimation by Folin test.
** Approximately 100 to 300 mcg per ml.
Other symbols are the same as those in Table 1.

Fig. Fractionation by Gel-Filtration on Sephadex G-75
of Water-Soluble Proteins Liberated from Fraction A

by Chloroform-Methanol (2:1) Treatment
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The final concentration was 9/10 of the indicated one in the bactericidal
test and 1/5 in the bacteriostatic test.
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h, EXEM ko Fraction ATz ha BT &ch
oA, HREY ORMEHERTELDOTHS, L
L, A#EoFMR L LT, Fraction A Jive+ v, 2
74vFI=V Y, 2VATFR—AXSRICAL, ¥
ATV E VAR LA LRI TS o v iz,
Fraction A %% “lysosomal system” {Zfy13¥-3 % [} %
ThBZERRLTWS, %K Triton X-100 i
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DEVMEBD X Triton 26MhazLic L 2T
“Reaggregate” L T FractionA ¢ LT/} RENBHDOT
bbH56
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B o & KB EES SEx, BCG Bifpdko thi
AU, BEER BEFAY AL, 2D &
Fraction A OHEEHVHICHHIhAHEDO v ah
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MgEafERr X 2T, % b < &AM i D “lysosomal
system” OB BB Ih, TORKE, WLEMTD
A EDBEOT L THEENETIOTRINDS
ﬂ‘o

Brown®, D’Arcy Hart? Hiz~=27wr—COREE
RbDHBEOREYBEL, {rL A lysosome L DT
BOSWEACEO MBI B LEYRE L, £DH
L, FORUHRIA~-TDH, Sy THOFTHT 1Y
V—AD 0% 7NA2—-ABECHEGEDOLD L%
ZHT, hx—on “Paradox” &L LTHELTW S,
Z @ “Paradox” I3 HiEHD ALY S AV V- HILEE
h, FIbLAETRCEE IASHERCKDILWT,
FOBMHIN-BERELE L OEENERICRD S
LI OTHBERBEL DD TR/ A S LAL,
25 LB COMBENHRIL, KREOBEHZLL
STHREFLERYL,

bz h ¥ CRE~ Y AOBCH\ Th, Frac-
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tion A #7rMiL, TR, 37°C TA vF .
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FAMZ X 2T, ES [ DOKEUEALHBEL, ZDLD
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AL, EFEBHHERO T IFENLE ok, L
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ThEhoFECFF oLz 5, KEEEALBVBS
ECHEIABDOR, ChbHMEHETIRED,
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A5Z Lz b, Fraction A |2 D “Reaggregate” T
HTEHRBEIN, o, TOHENX TorbiEH
ShHAEHHEDPEBC LB L DX, ThMNEE D&M
DT EEMZ B 5 5 & 5 BB EFTONERR LBk
LTWBEER LI, ZONEND, FEEREPIZ I OT
BHIh3THAS5RMI “lysosomal system” DfE
X, SEOMRDEETHD L EX D,

ERREREICHAcD>TUE, BREFHNFTEREZEN
MENLDOHREICAD LT HMRKE, ELTHER
#7o
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