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ABSTRACT. Influence of glucose specific lectin separated from the mitochondrial membranes of bovine brain on
creatine kinase activity has been studied. It has been observed that inhibition of enzyme activity starts with the lectin
action. The inhibition process starts in the conditions of a certain concentration of the components of enzymatic
reaction, which presumably facilitates regulation of the reaction. © 2008 Bull. Georg. Natl. Acad. Sci.
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Cells require energy and its main source is ATP.
Maintaining ATP homeostasis is especially important.
The ATP received through ordinary mitochondrial me-
tabolism usually meets the levels required by the cell.
However, during increased consumption the energy re-
serves are fully consumed and the cell dies. Main role
in maintaining ATP homeostasis is attached to creatine
kinase (CK) system that is catalyzed by creatine kinase
[1, 2].

Existence of isoforms of creatine kinase is an ex-
ample of how cell energy is stored and carried to other
places [3]. Phosphocreatine originating from mitochon-
drial creatine kinase (Mi-CK) acts as an energy carrier
system between mitocondrion and cytosol, thus con-
necting the energy generation place with the place where
it is consumed. Despite the fact that many aspects of
functioning of this enzyme have been established, here
are still many unclear issues connected with its func-
tionality and regulation process.

The goal of the research has been to define the
influence of glucose-specific lectin BML-Glu released
from mitochondrial membrane on the creatine kinase ac-
tivity of the brain.

Materials and Methods
We have chosen bovine brain as the object of re-

search. Mitochondrial fraction has been obtained by De-
Robertis [4] lectin activity has been determined by 2%
suspension of rabbit’s trypsin erythrocytes [5] on titer
plates. Lectin activity has been expressed by specific
lectin activity (titer -1*Mg/Ml protein-1) [6]. Creatine ki-
nase activity has been determined by creatinephosphate
ion freed as a result of creatine kinase hydrolysis mea-
sured on a 400 nm length wave.

Results and Discussion
At the first stage of experiments influence of BML-

Glu lectin on the activity of Mi-Ck was studied. It has
been found that increase in the lectin concentration is
accompanied by inhibition of Mi-CK activity and in the
conditions of concentration of 30 µg/ml virtually full in-
hibition of enzyme activity takes place. The character of
lectin activity on Mi-CK changes in the presence of lec-
tin hapten, 5mM glucose in the incubating medium. In
such cases enzymatic activity almost returns to the ini-
tial indices. In order to determine the character of the
influence lectins have on Mi-CK it has been considered
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expedient to find out the character of interdependence
of BML-Glu lectin with the components necessary for
enzymatic activity, namely we have studied hemaggluti-
nation activity of creatine and ATP BML-Glu lectin. It
has been discovered that both compounds necessary
for enzymatic activity reduce the lectin’s hemagglutina-
tion activity. Due to the fact that creatine kinase is in-
volved in the process of maintaining of ATP homeosta-

sis the character of ATP influence on the activity of Mi-
CK has been established (Fig.1). It has been found out
that enzyme activity decreased the ATP concentration
increases. In the presence of the lectin character of the
reaction changes and in the increase of ATP growing
enzymatic activity is revealed.

It has been interesting to investigate the influence
of calcium ions on the activity of mitochondrial creatine

kinase in the presence of BML-Glu lectin. To this end
we have initially studied influence of Ca2+ on lectin he-
magglutination activity. It has been found that Ca2+ ion
causes change in the activity and that the ion acts as
activator for Mi-CK. Highest enzymatic activity is dis-
covered in case of 0.5 mM ion when the enzymatic ac-
tivity increases almost 3 times; in case of a further in-
crease in the quantity of ions (1-2 mM) enzymatic activ-
ity decreases (Fig. 2). In case of concentration of cal-

cium and 15µg/ml lectin in the environment the effect of
lectin on Mi-CK weakens. We assume that calcium in-
fluences Mi-CK system and when necessary, activates the
enzymatic system. The same experiments have been car-
ried out with variable concentrations of lectin (5-30µg/ml)
and constant concentration of calcium (0,5mM), during
which the ion eliminated the inhibition effect of the lectin
in the conditions of its growing concentration (Fig. 3).

Thus, it has been shown that under the influence of
BML-glu-lectin activity of mitochondrial creatine kinase
decreases and creatine that is a substratum of Mi-CK
inhibits the lectin. In parallel, influence of ATP on both
enzymatic and lectin activity has been noted. Presum-
ably, BML-Glu lectin is a component taking part in the
functioning of enzyme system and provides for optimal
performance of the system.
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Fig. 1. Change in Mi-CK enzymatic activity with varying ATP
concentrations
1. Mi-CK; 2.  Mi-CK + BML-Glu
X-axis – ATP concentration (mM); Y-axis – Enzymatic
Activity CK (μkat / L)
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Fig. 3. Change in Mi-CK enzymatic activity with stable concentra-
tion of Ca2+ ions and varying concentrations of lectin.

        - Mi-CK + BML-Glu         - Mi-CK + BML-Glu + Ca2+

X-axis – Concentration of BML-Glu lectin (mkg/ml)
Y-axis – Enzymatic activity CK (mkat/L)
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Fig. 2. Change in Mi-CK enzymatic activity with varying
concentrations of Ca2+ ions

  - Mi-CK + Ca2+           -  Mi-CK + BML-Glu + Ca2+

X-axis - Concentration of Ca2+ ions (mM)
Y-axis - Enzymatic activity CK ((μkat / L)
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bioqimia

mitoqondriuli leqtinis roli kreatinkinazuri
sistemis muSaobaSi

n. koSoriZe*, z. quCukaSvili*, T. vardiaSvili*

* i. javaxiSvilis Tbilisis saxelmwifo universiteti

(warmodgenilia akademiis wevris n. aleqsiZis mier)

statiaSi Seswavlilia xaris Tavis tvinis mitoqondriebis membranebidan gamoyofili
glukozospecifikuri leqtinis gavlena kreatinkinazul aqtivobaze. dadginda, rom leqtinis
moqmedebiT iwyeba fermentuli aqtivobis inhibireba. leqtinis moqmedebis xasiaTi Mi-CK-ze icvleba
sainkubacio areSi  leqtinis haptenis, glukozis arsebobisas. inhibirebis procesze gavlenas
axdens aseve fermentul reaqciaSi monawile sxva komponentebis (atf, kreatini, kalciumis ioni)
arseboba, rac, savaraudod, ujredSi mimdinare reaqciis regulirebaSi monawileobas miuTiTebs da
uzrunvelyofs am sistemis optimalur muSaobas.
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