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treatment, which is consistent with our data mentioned above and concerning the
mechanisms of ceramide accumulation in unloaded soleus muscle. Taking into
account that muscle atrophy in AOS depends on the enhancing of protein degrada-
tion or limitation of protein synthesis, and based on the fact that mTOR system is
one of the key regulators of intracellular protein synthesis we can assume that
ceramide might be involved in the development of muscle disuse atrophy in
weightlessness.
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Traumatic brain injury (TBI) is the most difficult and dangerous pathologi-
cal condition in the structure of injuries. TBI continues to be the main cause of
death (up to 60% among injured) and disability of population (25% of survived
patients) in the age group of 20—40 years. As a rule main symptoms of closed TBI
include the formation of muscle-tonic disorders resulting in disturbances of muscu-
lar tone, reflexes and coordination of complex motor acts. Among the neurogenic
consequences blood circulatory and respiration disorders usually develop.

During the screening studies of the 24 2-benzamido-2-(2-oxoindolin-3-
iliden) acetic acid derivatives an antihypoxic activity of certain compounds under
the conditions of acute hypobaric hypoxia was established [3]. Among the stud-
ied derivatives the most significant antihypoxic activity was observed when us-
ing compound number 15 (ZNM), which suggests the neuroprotective properties
of this substance.

The aim of the study was to establish the impact of 2-benzamido-2-(2-
oxoindolin-3-iliden) acetic acid derivative ZNM on the course of experimental
acute traumatic brain injury by the criteria of motor and exploratory activity, the
state of muscle tone and coordination, physical endurance.

The research was conducted on 32 white nonlinear mature male rats
weighting 180-200 g, divided into 4 groups (n = 8): the first group was injected
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intraperitoneally the substance ZNM at a dose of 15 mg/kg in the form of an aque-
ous suspension stabilized by polysorbate 80 (Tween 80) prior the TBI of moderate
severity modeling; the second group was administered prior the TBI the reference
drug mexidol at a dose of 100 mg/kg; the third (control) group was administered an
equivalent amount of solvent; the fourth group - intact control (ether anesthesia
without TBI). TBI of moderate severity was modeled under the ether anesthesia
with a standardized weight-drop device (49.5 g, 0.315 J) inducing a focal blunt
injury over the unprotected parietal-occipital head area [2]. Drugs were adminis-
tered during 3 days before (last injection — 30 min before TBI) and 2 days after
TBI. With the help of an open-field test during the acute phase of injury (48 h after
TBI modeling) the behavioral and neurological disorders in animals were evaluat-
ed by determination of the locomotor activity (number of crossed squares and
reaching the central area of the open field), orienteering and exploratory activity
(number of stands and examined holes), emotional reactions (number of grooming,
defecation and urination acts). Physical endurance was determined in a swimming
test with a 10% of body weight load, coordination of movements and muscle tone
— by the rod test, rotating at 10 rev/min [1].

Statistical analysis of the results was performed using Statistica 10.0 and
Microsoft Excel 2013. Statistical significance was evaluated using parametric Stu-
dent’s t-test (for normal distribution), Mann-Whitney U-test (for non-normal dis-
tribution) and angular Fisher transformation. The critical level of significance was
accepted with p<0.05.

As a result of the research was noted that in the first group of animals (use
of substance ZNM on the background TBI) the number of crossed squares de-
creased by 38.3%, the number of reaching the central area of the open field in-
creased by 11.3%, the number of stands increased by 6.8 % and examined holes —
by 9.3%. Indicators of the emotional reactions and their vegetative maintenance
decreased by the number of bowel movements and urination by 3.2 times com-
pared to the control pathology group (r<0.05). These data suggest the changing of
locomotor activity profile of animals with increase of an orienteering and explora-
tory activity and reduction of emotionality after TBI on the background of treat-
ment with substance ZNM.

In the rotating rod test indicators of muscle tone and coordination in the
substance ZNM group and in the group of reference drug mexidol were the same:
the number of animals fallen within period of 30 seconds — 2 (25%), 30 s — 1 min —
3 (37.5%), after 1 minute — 3 (37.5%), which is significantly higher than the intact
control parameters (p<0.05).

Physical endurance by the time of forced swimming with a load in the con-
trol pathology group significantly decreased by 30% (p<0.05). ZNM drug and
mexidol restored this index up to the level of intact animals.

Thus, according to the study results, the 2-benzamido-2-(2-oxoindolin-3-
iliden) acetic acid derivative ZNM changes profile of the locomotor activity of
animals with increase of an orienteering and exploratory activity and reduction
of an emotionality of animals on the model of a closed craniocerebral injury of
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moderate severity in the open-field test, increases physical endurance by swim-
ming with the load test and improves coordination in the rotating rod test. The
research results indicate a close profile in pharmacological activity of the sub-
stance ZNM and reference drug mexidol - specifically cerebroprotective, anxio-
lytic and sedative action.
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The PPARGCI1A (PGC-10) is a principal regulator of mitochondrial bio-
genesis in skeletal muscle. The expression of PGC-Ia-b mRNA via the alternative
promoter plays a significant part in exercise-dependent expression of PGC-la
gene; probably the expression of PGC-1a-b mRNA is regulated by CREBI. Acute
endurance exercise activates AMPK in skeletal muscle in intensity dependent
manner. It is possible to suggest, that AMPK might be involved in mediating stim-
ulus-induced phosphorylation of CREB1*™* in human skeletal muscle. The pur-
pose of the study was to evaluate a role of AMPK in regulation of PGC-]a gene
expression via the alternative promoter.

For this goal, we analysed activation of AMPK and PGC-/a gene expres-
sion in skeletal muscle of amateur endurance-trained athletes (#=9) before and

after exercise (45 min, 38% of vV O max), With or without administration of a single
dose of acute metformin administration (2 g), well known AMPK activator. Biop-
sies from the vastus lateralis muscle were taken at baseline and at 2 min, 4 h, and 8
h after exercise in both control and metformin trials.

The phosphorylation level of AMPK™""? did not change at 2 min after the
exercise in either the metformin or placebo trials. However, ACC*7** (the sub-
strate of AMPK, i.e. a endogenous marker of AMPK activity) showed a 2.6-fold (P
< 0.01) increase in phosphorylation level immediately after exercise in the met-
formin trial only. But post-exercise expression of PGC-1a gene via both the alter-
native and canonical promoters did not vary between trials. This study does not
confirm a role of AMPK in regulation of PGC-]a gene expression in endurance-
trained human skeletal muscle.
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