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ANIMALS OF THE POST-TRAUMATIC PERIOD
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v' Resume

This article provides information on the results of pharmacological correction in the post-
traumatic period of severe traumatic brain injury in 3-month-old white outbred rats. In a scientific
study, traumatic brain injury was performed using the “traffic accident” model in order to study
extracranial complications and correct them with widely used drugs.
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BJIMAHUE JIEKAPCTBEHHBIX IIPEITAPATOB HA IIOBEJEHYECKUE PEAKIIMN
AKNUBOTHBIX IOCTTPABMATHYECKOI'O IEPUOJA

Xycetinosa I'.X.

Byxapckuii rocy1apCTBEHHBIM MEIULIUHCKUI HHCTUTYT
Kadenpa knmuandeckoit anaromun (OXTA) u cyneOHON MeUIMHBI

v’ Pe3tome

B oannoit cmamve npedcmaenenvt pezynvomamvl  PApMaAKOIOZUHECKOU KOPPEKUUU 6
ROCIMMPAGMAMUYECKOM REPUOOe MANCEI0N YEPEeNnHO-MO0320601 MPAemovl y 3-MECAUHBIX Debix
becnopoonvix Kpvic. B nayunom uccnedosanuu uepenno-mo3206an mpasma 0viia npoeeoeHa c
UCNONB306AHUEM MOOEIU «OOPONHCHO-MPAHCHOPMHO20 NPOUCUIECEUA) C UEAbI0 U3YYeHUA
IKCMPAKPAHUGTIbHBIX OCTIONCHEHUN U UX KOPPEKUUU C NOMOULbI0 WUPOKO UCHOIb3YeMBbIX
JnieKapcme.

Knwouesvie cnosa: wuepenno-mo3zoeas mpaema, nouKa, Mmopgonozuyeckue uIMEeHeHuUs
GHYMPEHHUX 0P2aH08, 0eble DecnopoOHbIe KPbIChl.

FKAPOXATJIAHUIIJAH KEVWHTY TABPJIATH XANBOHJIAP XATTU-XAPAKAT
PEAKIASIJIAPUTA JIOPU BOCUTAJIAPUHUHT TALCUPH

Xycetinosa I'.X.

Byxopo naBnat THOOMET HHCTHTYTH
Kmank anaromus (OXTA) Ba cyn tn60uéru xadenpacu

v’ Pestome

Yoy maxonaoa 3 oiinuk oK 30mcu3 Kanamymaapoazu o2up 60ut Musa Hcapoxamuoan Keuunzu
0a6poa hopmMoKoI02UK KOPPEKYUALAUL MYZPUCUOACU MADYMOmM Hamuicanapu depunzan. Hamui
maokukom “Uiyn mpaucnopm Xxooucacu” mooeau époamuoa 103aza Keaaoucaw 00wl Mmus
Hcapoamuoan KeuuHzu IKCMPAKpanuanl acopamiapuu 103a2a Keauuwl cadadnapunu ypeanuul ea
KeHZ Ky1aHaouzan 0opu eocumanapu époamuoa KOppeKyuaiauiza Kapamuizan.

Kanum cyznap: 60w mus sncapoxamu, 0yipax, wiku opzanaapoazu mopghoaocux yzzapuuiiap,
0K 30MCU3 KAAMyuianap.

Relevance
I t is known that traumatic brain injury is one traumatic brain injury reaches 80%, and among
of the serious problems of modern medicine, those who survived up to 75% of victims

which plays a major role in the development of remain with severe neurological, including
morbidity and mortality in economicall intracranial and extracranial complications,
developed countries [1,3,4]. Mortality in severe leading to 1-2 groups of disability of the
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population. For many years, scientists from all
over the world have been drawing attention to
this problem, in particular, to pharmacotherapy
in the post-traumatic period [2].

Material and methods

For this study, laboratory white outbred rats
were used: 20 males and 10 females of three
months of age, the average weight of which was
115.6 £ 9.3 g. Work with laboratory animals
was carried out in compliance with the basic
regulatory and ethical requirements. Laboratory
animals were kept in a vivarium in plastic cages
with small wood chips at room temperature 21
+ 3 ° C for 12-hour light and dark replacement,
air humidity 58% in accordance with the
standards for keeping laboratory animals. All
animals were divided into 3 groups, that is, the
first group consisted of animals not inflicted
with head trauma (control, n = 10), the second
group consisted of animals that had a traumatic
brain  injury, without drug correction
(experimental, n = 10), and the third the group
consisted of (experienced, n = 10) - animals that
had suffered a traumatic brain injury and were
corrected with drugs. Until today, many
methods have been used to inflict injury, such
as "free fall of the load", “inertial",
"hydrodynamic". For our experiment, the “road
traffic accident” model was used. In the
experiment, the entire group of rats was
subjected to craniocerebral trauma under the
influence of light ether anesthesia. The
experimental animals were fixed on a special
home-made vehicle, and in order to avoid a
fracture of the jaw, the head of the animal was

1- Figure: Morris Water Maze Test.
2-Figure: Test "Open field".

fixed on a soft pillow and at the end was
injured. The glued rats on the vehicle were
accelerated at a speed of 6.7 km per hour and
hit a wooden obstacle with their frontal part of
the head and were injured in the cranial part of
the head. After injury, all animals received
serious, serious injuries. Of these, 2 animals
died during this experiment, 18 received
serious, severe injuries. After injury, the
animals were transferred to a special plastic
cage and observed until the post-traumatic state
was restored. During this period, some rats
experienced  asphyxiation,  seizures, and
bleeding. Approximately 25 minutes after the
injury, the surviving animals were placed in
their cage to return to a permanent, normal
lifestyle. Test analyzes were carried out before
and after traumatic brain injury to study the
behavioral responses of animals before and
after drug correction. To study the behavioral
reactions of animals after traumatic brain injury
using methods such as "Open Field", "Morris
Water Maze" [5].

Open field. This test, called the "Open
Field" method, is a brightly lit rectangular area
of white 80 x 90 cm in size. It is limited on all
sides by a height of 35 cm. After inflicting a
traumatic brain injury on days 1, 7 and 14, 28,
the animals were placed in the center arenas and
the behavior of rats under new conditions was
studied for 5 min. Approximately 45 minutes
prior to this experiment, the rats were

transferred to a quiet, dimly lit room, and
during the same time period, any permissible
manipulations, such as feeding and picking up,
were minimized.
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"Morris Water Maze", this test is mainly
designed to study the spatial memory of
animals. The Morris Water Maze is a pool of
rubber, 160 cm in diameter and 70 cm high.
The labyrinth was filled with water at a
temperature of 21 + 2 © C. The pool was filled
with water up to 40 cm high, which is 1 cm
higher than the platform located in the north
western sector. Every day for 5 consecutive
days, the rat was given 3 attempts, 1 min each,
to find the platform. The platform was hidden
under water. Animals were thrown randomly
from 3 sectors (except for the northwest). For 5
days, the rats were daily accustomed to the
experimental environment, and on the 6th day
they inflicted a head injury. The spatial memory
of animals was assessed on the 1st, 7th, 14th,
21st, 28th days after the application of
traumatic brain injury, as well as after the use of
drugs. The first group - control animals with
craniocerebral trauma, as well as the 2nd -
experimental group - are animals with
craniocerebral trauma, but not treated with
drugs, and the 3rd - experimental group - are
animals with craniocerebral trauma that
received drug treatment. Only 10 experimental
animals, which were subjected to traumatic
brain injury, were administered within 10 days
drugs neuroxon - 0.001-0.002 g, magnesium
sulfate - 0.04-0.05 ml of solution, piracetam -
0.01-0.02 ml of the solution and the animals
were transferred to a special plastic cage,
observed until the post-traumatic state was
restored.

Results and discussion

The Morris water maze is especially used to
assess cognitive impairment in experimental
rats. This method is often used to assess the
memory of animals after inflicted traumatic
brain injury [5]. In this study, it was shown that
on the 1st, 7th, 14th, 28th day after the injury in
rats, the spatial memory mainly decreases,
diagnosed by such indicators as the duration of

stay on the platform and the time to reach the
platform sector. In this experiment, the
percentage of time spent in the sector was
significantly less compared to the same
indicator in control animals, but the time
required to reach the sector-platform was
increased.

To assess the emotional and exploratory
behavior of animals after traumatic brain injury,
the "Open field" test was used. It was found that
the number of visits to open field areas was
significantly reduced in animals that received a
traumatic brain injury, starting 1 day after
injury, compared with the same indicators in
control animals. In the experiment, the duration
of the general running of the animal in the open
field was determined during the study period (5
min). It was found that after injury on the 1st,
7th, 14th, 28th day, the total duration of running
is significantly reduced in rats with a
craniocerebral injury, compared with the same
indicator in rats of the control group. In rats
with a craniocerebral trauma, the average
movement speed is reduced.

So, the data obtained proves that in the
second and third groups, after traumatic brain
injury in animals, indicators indicating
exploratory activity decrease, and the level of
depression and anxiety increases. Course
administration of drugs to the third
experimental groups such as neuroxon,
magnesium sulfate solution, piracetam solution
allows you to correct these disorders and restore
the changed processes to the level characteristic
of the first groups of control animals. In the
second experimental groups of animals that did
not receive treatment with the drugs indicated
above, the behavioral reactions on the 1st, 7th,
14th, 21st, 28th days indicated a worsening of
their condition compared to the third groups,
which can indicate the onset of development by
the 1st day of secondary intracranial and
extracranial complications, which are a
consequence of traumatic brain injury.
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3- Figure: The horizontal arrangement of the experimental object before the infliction of traumatic

brain injury. 4-Figure: Used medications.

Conclusion

The obtained data, during the experiment,
allow us to conclude that after the administration
of drugs such as neuroxon, magnesium sulfate
solution, piracetam solution after traumatic brain
injury in rats, it is possible to correct these
disorders and restore the altered processes to the
level characteristic of the first groups of control
animals.
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