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Abstract

In recent years, the development of industrial enterprises has led to an increase in the amount
of heavy metals in the soil. The excess of heavy metal compounds, which are considered as
adverse environmental factors, in the environment beyond the permissible standards, can lead
to the development of various pathological conditions not only in the digestive system, but
also in the whole organism. One such heavy metal is lead, which is almost ubiquitous. The
widespread use of lead in industrial, domestic, agricultural and modern technological
processes has led to its worldwide distribution. More than 50% of lead emissions are released
into the environment due to cars running on gasoline [2]. When a person breathes, up to 50%
of inorganic lead is absorbed into the blood through the lungs. Adults absorb 15% of lead in
food, and children up to 50% through the gastrointestinal tract. The half-life of lead in blood
Is about 1 month, and in bones it is 20-30 years [9]. Lead affects both male and female
reproductive organs. It can cause loss of libido and fertility in men, and menstrual disorders
and spontaneous abortion in women [6]. Data on the direct carcinogenicity of lead are
insufficient, but according to available data, it may cause lung, stomach cancer and gliomas
[7].

The evidence of hepatocarcinogenic effect of Pb?* in toxicological studies conducted on
animals became the basis for new studies to study the toxicology of Pb?* from a biochemical
and molecular point of view. Under the influence of lead, the amount of hemoglobin in the
blood, the activity of superoxide dismutase and catalase enzymes significantly decreased. The
amount of reactive oxygen species (ROS) and thiobarbituric acid in the blood increased
significantly [1]. Mitochondria located in the cell are targets for Pb?*. In pathological
conditions, the inhibition of mitochondrial respiratory chain complexes leads to an increase in
the amount of ROS in mitochondria. Recent studies have shown that Pb?*-induced increase in
ROS generation in mitochondria is one of the toxicological mechanisms that can cause
oxidative stress in cells. In addition, Pb?* destabilizes intracellular calcium homeostasis [10].
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Studies have shown that when liver mitochondria are exposed to Pb?*, mitochondrial
respiratory complexes inhibit enzyme activity and complex Il is the main source of Pb?*-
induced ROS formation, increasing LPO and ATF consumption. In addition, as a result of Pb?*
effect on mitochondria, mitochondrial megachannel (mPTP) permeability increased,
membrane potential decreased, cytochrome C was released [4].

Mitochondria placed in the cell are targets for heavy metals. Among them, Pb?* ions have a
negative impact on the functional system of mitochondria[5]. Under the influence of heavy
metals, there is a violation of electron transport in the mitochondrial respiratory chain and an
increase in the amount of ROS. Damage to the mitochondrial membrane caused by heavy
metals can be repaired with plant substances. However, the effect of the DHQ-11 conjugate
[8] based on the flavonoid dihydroquercetin separated from the Siberian cedar and the
isoquinoline alkaloid F-18 on LPO induced by Pb?*, Fe?* and ADP in the liver mitochondrial
membrane has not been investigated in vitro.

Objective: To determine the effect of DHQ-11 conjugate on rat liver mitochondrial membrane
LPO.

Research methods. Experiments were carried out on 180-200 g purebred white male rats.
Mitochondria were isolated from rat liver by differential centrifugation. Liver mitochondrial
membrane LPO level was defined by polarographic method. Oxygen consumption was
measured using a Mitocell S 200 microrespirometry system based on a Clark type oxygen
electrode (Strathkelvin Instruments, Scotland). The incubation medium for mitochondrial
membrane LPO detection was as follows: 175 mM KCI, 10 mM Tris-HCI, and 3 mkM
rotenone, pH 7,4.

Results. In the experiment, oxygen consumption during membrane lipid peroxidation induced
by ADP/Fe* and lead acetate in rat liver mitochondria was characterized by two-phase
Kinetics. At the same time, the stages of the lag-phase and rapid oxygen consumption are
distinguished carefully. In our experiment, oxygen consumption by mitochondria was 4,38
mkg, 4,22 mkg, 3,65 mkg for 5 minutes under the influence of the DHQ-11 conjugate on the
LPO process of the mitochondrial membrane of the liver at concentrations of 3, 5, 10, 20, and
30 mkM. 1,98 mkg, 1,39 mkg. atomic O/min. was defined that it turned out.

Based on the results obtained, a conclusion can be drawn; a concentration of 30 mkM of the
DHQ-11 conjugate had a strong inhibitory effect on the lipid peroxidation of the mitochondrial
membrane.
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