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INHIBITORY EFFECT OF TUBERCULOGLYCOPROTEIN
ON LYSOSOMAL ENZYME ACTIVITY
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and Yoshiyasu MATSUO
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Mixed paracrystal tuberculoprotein-glycoprotein (MCTP-GP) isolated from unheated culture
filtrate of the strain HyRv of Mpycobacterium tuberculosis was shown to noncompetitively

inhibit the in wvitro activity of lysosomal enzymes such as acid phosphatase, N-acethyl-p-

glucosaminidase, N-acethyl-f-galactosaminidase, S-glucuronidase, B-galactosidase and a-gluco-

sidase.

The inhibitory activity was the highest against acid phosphatase, the lowest against

a-glucosidase and moderate against the other four enzymes. The inhibition was optimal at pH

5.0 to 5.5.
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3. {ERFE: 4-methylumbelliferyl (4-MU) phos-
phate, 4-MU-2-acetamido-2-deoxy-B-D-glucopyrano-
side, 4~-MU-2-acetamido-2-deoxy-B-D-galactopyrano-
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FEM 0.2mM 12785 X SICHRBIL, =0 0.2mM 0¥
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U H~ 1 0.05ml ZEAEL, ZORESRIGHEZIEL,
=% MCTP-GP(+)activity & L, MCTP-GP #%®
&> v ic MCTP-GP ¥ a ¥ L C\ % buffer 0.05m/
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Table 1. Influence of pH on the Effect of
MCTP-GP on f-glucuronidase

Activity
B-glucuronidase activity

pH %ggﬂ z }55)* Control* | % Inhibition

3.5 18.7 29.0 35.7

4.0 13.4 27.3 50.7

4.5 6.8 20.3 66.3

5.0 0.73 12.5 94.1

5.5 0.31 6.5 97.6

6.0 0.08 3.8 97.9

* i n mole/min/mg
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Fig.1. Per cent inhibition of MCTP-GP on $-
glucuronidase activity at various pH

1z MCTP-GP @ 50% inhibition ( NAc-p-gluco-
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phosphatase 2%} L Cik# 20#g/ml C¢H b, acid phos-
phatase ©wxi L, X »if\ EEMEL RO D,
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VI L IERINEEE L F D NAc-B-glucosaminidase
A 3 IR LI, K 313# 3 ® double reciprocal
plot © MCTP-GP yintif, JEHEMIR T 1/s il |
—5.0/mM TZZ}> b noncompetitive pattern Z 7R L7z,
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Table 2. Inhibitory Activity of MCTP-GP on Lysosomal Enzyme Activity

Enzymes

Inhibitory activity

pH 4.0 ‘ pH 5.5

Optimal pH*

MCTP-GP (pg/mi)

62.5 125 ] 62.5 125
Acid phosphatase 16.3 100 100 5.5
NAc-B-glucosaminidase 68.0 87.0 5.5
NAc-p-galactosaminidase 5.1 87.3 5.5
B-glucuronidase 50.7 | 85.6 97.6 3.0
f-galactosidase 12.9 86. 8 3.0
a-glucosidase 13.6 32.0 6.0

* Optimal pH of each lysosomal enzyme in casein-induced guinea-pig peritoneal
polymorphonuclear leukocyte homogenate
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Fig.2. Dose response of MCTP-GP on acid
phosphatase and NAc-g-glucosamini-
dase activity at pH 5.5
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Fig.3. Kinetics of MCTP-GP inhibition on NAc-
B-glucosaminidase activity(double recipro-
cal plot)

Table 3. Kinetics of MCTP-GP Inhibition on
NAc-B-glucosaminidase Activity

v(n mole/min/mg)**
SGmM)* | Control  MCTP-GP  MCTP-GP
(381.3pg/ml)  (62.5pg/mil)

0. 020 0. 4350 0. 3168 0. 2057
0. 026 0. 5296 0. 3972 0. 2648
0. 032 0. 6099 0. 4870 0. 3097
0. 040 0. 7589 0. 5721 0. 3901
0. 060 0. 9929 0.7754 0. 5035
0.120 1.742 1.398 0. 8345
0. 200 2. 463 1.749 1.140

*S: 4-MU-2-acetamido-2-deoxy—B-D-glucopyranoside
** v : NAc-f-glucosaminidase activity
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