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LIPOLYTIC ENZYME ACTIVITIES OF PHAGOCYTIC CELLS AS
AFFECTED BY THE PRESENCE OF TUBERCLE BACILLI

Eiko KONDO* and Koomi KANAI

(Received for publication June 18, 1981)

Phospholipase A (PLase) and cholesterol esterase (CEase) activities of guinea pig peritoneal
leucocytes were examined using a post-unclear fraction as enzyme material. PLase reaction was
performed with [14CJoleate-labeled phospholipids (mainly phosphatidylethanolamine) as substrate and
2.5mM of Ca?t, and the intensity was expressed by % degradation of the substrate as calculated
by the released amount of labelled fatty acids. The reaction was inhibited by higher concentrations
(e. g. 0.5 mM) of lysolecithin or linoleic acid. CEase activity was measured with cholesteryl [1-14C]
oleate as substrate at optimum pH of 4.6. This reaction was inhibited by increasing concentrations
of lysolecithin but not of linoletic acid.

PLase reaction by the cell fraction was enhanced in the presence of added tubercle bacilli
(virulent M. bovis), but the CEase reaction was apparently inhibited. Heat-killed mycobacteria did
not stimulate the PLase reaction. When the mycobacteria were incubated with the cell fraction,
the viable counts decreased during the course of time.

The relation between the enhancement of PLase activity and the mycobactericidal activity in
the cell fraction was discussed in view of our previous findings that the artificial biomembrane

(liposomes) and the cell fraction of phagocytic cells can kill mycobacteria in the presence of

exogenous phospholipase A,.
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Fig.1. Time-course observation of phospholipase

A%activity of a post-nuclear fraction separated
from guinea pig peritoneal leucocytes in the
presence (@) or absence (O) of added M. bovis
(Revenel). -+ The incubation mixture contained
0.1mlof al:100 dilution of 0.1 M citrate-0. 2M
Na,HPO, buffer, 0.1m!/ of 10mM CaCl, and
0.1 m! of the cell fraction (protein 375 pg, phos-
pholipids 158 #g) mixed with [14C] oleate-labeled
phospholipids (Ca. 140,000 cpm). When the myco-
bacteria were added, the amount was 0.1 ml of a
20 mg/ml suspension, and the control tube was
supplemented with 0.1m/ of distilled water
instead.
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Fig.2. Time-course observation of phospholipase

A activity in post-nuclear fractions (CF) of
peritoneal leucocytes obtained from normal or
BCG-vaccinated guinea pigs. «++--- The reaction was
conducted in the presence (@) or absence (O) of
added M. bovis (Ravenel). The incubation condi-
tions were the same as those in Fig.1 except the
cell fractions employed (680 g protein and 156 ug
phospholipids in the sample of the normal
animals; 250 p#g protein and 79. 2 g phospholipids
in the sample of BCG-animals).
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Fig.3. The effect of the concentrations of added

lysolecithin or linoleic acid on the phospholipase
A activity of a post-nuclear fraction of guinea pig
peritoneal leucocytes. ---The incubation conditions
were the same as those of Fig.2, in 9 hours for
lysolecithin and 18 hours for linoleic acid.
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Fig.4. The effect of pH on the hydrolysis of

cholesteryl [1-1¢C]oleate by a post-nuclear fraction
of guinea pig peritoneal leucocytes. ---Each incu-
bation tube contained 0.1 m! of 0.1 M citrate-0. 2
M Na,HPO, buffer pH 2.6—7.6, 0.1m! of the
cell fraction (protein 500 #g, phospholipids 168 ug)
and 0.1 m! of vesicles containing cholesteryl-[1~
14CJoleate. The tubes were incubated at 37°C for
60 min.
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Fig.5. The effect of incubation time on cholester-

yl ester hydrolysis at pH 4.6 by a post-nuclear
fraction of guinea pig peritoneal leucocytes, +«-:-
The incubation conditions were the same as those
of Fig. 4.

Table 1. Cholesterol Esterase Activity of a Cell
Fraction of Guinea Pig Peritoneal
Leucocytes in the Presence or Absence
of Mycobacteria, Lysolecithin or Lino-
leic Acid

. Relative

Added with activity
None (Cell fraction only) 100
Living M. bovis (Ravenel) 2 mg 18
Sonicated M. bovis (BCG) 2 mg 19
Sonicated M. bovis (BCG) 0.2 mg 36
Lysolecithin 2 mM 55
Lysolecithin 0.2 mM 77
Lysolecithin 0.02 mM 92
Linoleic acid 2 mM 99
Linoleic acid 0.02 mM 95

The incubation conditions were the same as those of Fig.4
and 5.
4+ 3%&, Plase A {3 £hThd 2mM {INT
ML E S,

Bifaso CEase {Hthis X O YRinfp 0 E « fifl
s> CEase j5: D pH s Fig. 4 12, REHFHIZE
1b# Fig.5 1wind, Ei pH X146 TH D/, T D
CEase {G{EIXE & U WA OFFFE T Tl T
FOITI, Fh) VUYFVIRINC LD TLIESR 51T
dose response %R L 7z 743, BRHFERVRINCILE A 5115
ZEixreote (FEL),

FeAlfasEC X L PIEES « AflfasE & W& % pH
5.6 » 0.05M BERAEMTRTTA v 2 ~1 b L, &
HCEROHELY 2l (Fig.6), BEAVF a1 Y2
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Fig.6. Decline of viable counts of A{.bovis in

the incubation mixture, «---+ 4ml of the mixture
contained 3 m! of 0.05M acetate buffer pH 5.6,
0.6ml! of a post-nuclear fraction (CF) (protein
3 mg, phospholipids Img), 0.1m/ of 10mM CaCl,
solution, and 0.3 ml of a 0.1 mg per m/ suspen-
sion of M. bovis (Ravenel). The here-emploved
cell fractions were the fresh, preincubated, or
heated (100C, 20 min) ones.
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