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Perinatal hypoxic damage of CNS in newborns is the leading reason of high mortality and disability at children’s age.
However, there are difficulties in diagnostics, therapy and forecasting of result of hypoxemic injuries of the brain in new-
born children. We have studied apoptosis markers in blood (level of the circulating fragmented DNA and DNA fragmenta-
tion in lymphocytes) in 36 full-term newborn patients with mild perinatal hypoxic damage of CNS whose gestational age
was from 36 to 41 weeks. The control group included 20 healthy full-term children. We defined severity of hypoxic dam-
age of the central nervous system, using the anamnesis of a disease, Apgar scale, clinical criteria, change of the neu-
rologic status according to N. P. Shabalov, as well as neurosonography. Investigation phases of newborns were at the
first, third and seventh day. In patients with mild hypoxic damage of the central nervous system the unidirectional dy-
namics of changes in all studied apoptosis markers was noted. Hence, the maximum growth of the circulating frag-
mented DNA by 8.6% and increase in level of DNA fragmentation in lymphocytes by 1.6 times were noted at the 3rd day
of research. At the last stage, the tendency to decrease in indicators and return to initial figures was observed. It was
followed by improvement of the neurologic status of newborns. Thus, dynamics of change in markers of apoptosis such
as level of the circulating DNA and DNA fragmentation in lymphocytes in healthy newborns, demonstrates adaptation of
patient’s body to the postnatal stress by the 7th day. Meanwhile, the unidirectional changes of levels of the studied indi-
cators in newborns with mild hypoxic damage of CNS are reflected by the severity of brain damage, and also indicates

adequacy of the chosen methods for the detection of apoptosis.
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In the last decades, perinatal hypoxic damage of CNS
in newborns is the leading reason of high mortality and
disability at children's age [2, 8]. However, there are diffi-
culties in diagnostics, therapy and forecasting of result of
hypoxemic injuries of the brain in newborn children [1, 6].

Studying of such markers of apoptosis as size of the
circulating fragmented DNA [3, 7] and DNA fragmentation
level in lymphocytes of newborn children’s blood is of
great practical interest [4, 5].

Materials and methods

We have studied apoptosis markers in blood (level of
the circulating fragmented DNA and DNA fragmentation
in lymphocytes) in 36 full-term newborn children with mild
perinatal hypoxic damage of CNS. The gestation age of
patients was from 36 to 41 weeks. The control group in-
cluded 20 healthy full-term children.

We defined severity of hypoxic damage of the central
nervous system, using the anamnesis of the disease,
Apgar scale, clinical criteria, classification of the neu-
rologic status by N. P. Shabalov [2], and also methods of
diagnostics (neurosonography).

Investigation phases of newborns were at the first,
third and seventh day.

For definition of the circulating fragmented DNA and
DNA fragmentation in lymphocytes we used the method
based on color reaction with diphenylamine reagent in
modification of the prof. .A. Komarevtseva et al. (alloca-
tion is carried out in the lizis-buffer pH = 8).

Results and discussions

In healthy newborns of control group, the level of the
circulating fragmented DNA in blood (Tab.1) decreased
by the 7th day of neonatal period.

Table 1.
The level of the circulating fragmented DNA in blood of
newborns with mild perinatal hypoxic damage of CNS.

Groups of ob- 1st day 3rd day 7th day
servation
Control group 16.4 +3.1 144+28% | 13.8+3.2%
%
Group with mild | 29.6 +3.9% | 382+42% | 304+33%
HD of CNS

Note: ™ - p_< 0.05 — in comparison with control group;
- p < 0.05 - in comparison with the previous
stage

The maximum growth of the circulating fragmented
DNA was registered at the 3rd day by 8.6%, which ex-
ceeded basic data, in children with mild hypoxic damage
of CNS. At the last stage of examination, the tendency of
decrease and return to initial figures was observed.

Dynamics of level of DNA fragmentation in lympho-
cytes (Table 2) was similar to the level of the circulating
fragmented DNA in blood in healthy newborns of control
group. The studied marker also decreased by the 7th day
of observation.

Table 2.
The level of DNA fragmentation in lymphocytes in blood of
newborns with mild perinatal hypoxic damage of CNS.

Groups of ob- 1st day 3rd day 7th day
servation
Control group 10.8+1.6 % 74+1.8% 46+1.7%
Group with mild | 19.5+2.9 % 32224 204 £21
HD of CNS % %

Note: "~ - p < 0.05 - in comparison with control group;
- p < 0.05 - in comparison with the previous
stage

In patients with mild hypoxic damage of the central
nervous system the unidirectional dynamics of changes
of all studied markers was noted. Hence, at the 3rd day
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the level of DNA fragmentation in lymphocytes increased
by 1.6 times, and at 7th day it decreased.

In newborns with mild perinatal hypoxic damage of
CNS at the 3rd day, the increase of apoptosis phenom-
ena was registered. It coincided with deterioration in the
neurologic status which was manifested as transient syn-
drome of excitement and/or oppression of CNS. The
syndrome of excitement was characterized by locomotor
concern, tremor, starts, unmotivated shout, moderate
tachycardia and tachypnoe. To oppression symptoms we
classified muscular hypotonia or dystonia, a hypokinesia,
fast exhaustion of congenital reflexes and decrease in
cerebral activity. Neurosonography changes were ab-
sent. The increase of all studied apoptosis markers was
noted.

At the last investigation phase we observed positive
dynamics which was manifested in reduction of apoptosis
intensity. It corresponded to reduction of level of the stud-
ied indicators with a tendency to return to initial figures.
Thus, at the 7th day of observation, the level of the circu-
lating fragmented DNA, in comparison with the 3rd day,
was by 7.8% lower (Table 1), and the number of DNA
fragmentation in lymphocytes decreased by 1.6 times
(Table 2).

The criteria of neurologic improvement at children
were as follows: restoration of adequate level of con-
sciousness, improvement of reflex functions, restoration
of the emotional sphere (reactions to external irritants,
emergence of spontaneous physical activity, active suck-
ing of a pacifier, manifestation of hungry concern).

Conclusions

Dynamics of change of markers of apoptosis such as
level of the circulating DNA and DNA fragmentation in
lymphocytes in healthy newborns of control group, dem-
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onstrates adaptation of patient’s body to the postnatal
stress by the 7th day.

The unidirectional changes of levels of the studied in-
dicators in newborns with mild hypoxic damage of CNS in
the early neonatal period are reflected by the severity of
brain damage, and also indicates adequacy of the cho-
sen methods for the detection of apoptosis.
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