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Effect of Mitochondrial Inhibitor on Lactate Dehydrogenase of Mesocricetus auratus and Bos taurus
coreanae. Sung Kyu Cho, Sang Hak Lee' and Jung Joo Yum'. Department of Life Science, Cheongju Uni-
versity, Cheongju 360-764, Korea, Department of Physical Education, Korea University, Seoul 136-701, Korea -
The lactate dehydrogenase (EC 1.1.1.27, LDH) inhibitors were isolated from the LDH-free crude
mitochondrial fraction of skeletal muscle in Syrian hamster (Mesocricetus auratus) and Korean native
cattle (Bos taurus coreange). The LDH inhibitor in skeletal muscle of M. auratus was successfully
isolated by the treatment with 175 mM NaCl and ultrasonic. The LDH inhibitor in skeletal muscle
of B. faurus coreanae was highly stable to heat and LDH A, isozyme was largely inhibited by the LDH
inhibitor. The molecular weight of inhibitor was 22 kDa. Inhibitor played an important role in the
binding of LDH with the mitochondria in tissues of skeletal muscle, kidney and liver except heart.
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Fig. 1. Kinetic behavior of LDH inhibited by LDH inhibitor in
skeletal muscle of Mesocricetus auratus. The final con-
centration of pyruvate varied from 100 pM to 10 mM.
Each inhibitor was prepared as follows. All the buffers
contained 0.25 M sucrose. Supernatant obtained by
washing: the mitochondrial fraction with 5 mM potas-
sium phosphate buffer, pH 6.5 (@); the mitochondrial
fraction with 175 mM NaCl in 5 mM potassium pho-
sphate buffer, pH 6.5 (O); sonicated the mitochondrial
fraction with 175 mM NaCl in 5 mM potassium pho-
sphate buffer, pH 6.5 (¥); sonicated the mitochondrial
fraction with 150 mM NaCl in 5 mM imidazole-HCI
buffer, pH 6.0 (V)(in this case the supernatant was
previously dialyzed against 5 mM sodium phosphate
buffer, pH 6.0).
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Fig. 2. Effect of mitochondrial LDH inhibitor from heart on
the LDH in heart of Bos taurus coreanse. @, Inhibitor
with heat treatment; (O, inhibitor without any treat-
ment. (P<0.2039, a=0.05)
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Fig. 3. Effect of mitochondrial LDH inhibitor from skeletal
muscle on the LDH in skeletal muscle of Bos taurus

coreange. @, Inhibitor with heat treatment; O, Inhibitor
without any treatment. (P<0.0001, a=0.05)

Journal of Life Science 2005, Vol. 15. No. 1 103

100

[0}
o

[22]
[=]

H
o

N
o

Remaining LDH activity(%)

0 L W
0 10 20 30 40 50 60 70 80 90

Volume (u!) of inhibitor added to 1.72 unit of LDH

Fig. 4. Effect of mitochondrial LDH inhibitor on LDH iso-
zymes in skeletal muscle of Bos faurus coreanae. @, A4
isozyme; O, AsB isozyme; v, A;B; isozyme; ¥V, AB;
isozyme; M, By isozyme.
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Fig. 5. The molecular weight of LDH inhibitor in skeletal
muscle of Bos taurus coreanae by SDS-PAGE.
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Fig. 6. Effect of inhibitor on the binding of LDH isozymes
with the mitochondrial fraction. The inhibitors from
skeletal muscle in Bos faurus coreanae, the A4 isozyme
from Siniperca scherzeri and the LDH-free mitochondrial
fraction from tissues in Mesocricetus auratus were used.
The inhibitor and the LDH were successively added
on the mitochondrial fraction as follows. (3, The LDH
was added after the inhibitor added; 7, the inhibitor
added after the LDH added; m, the LDH and the in-
hibitor were added at the same time. a, skeletal muscle;
b, heart; ¢, kidney; d, liver.
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