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EXPERIMENTAL MODELLING OF TRAUMATIC BRAIN INJURY IN WHITE RATS
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Bukhara State medical institute
v Resume,

Traumatic brain injury has already received the status of a"* new epidemic " in the health sector. In
an experiment by scientists from around the world in recent years, many have modeled brain injuries.
But nevertheless, the head injuries that occur in humans are not fully reflected in the experiments. In
the experiment, we caused brain injuries in white rats by horizontal percussion. Here, a craniocerebral
injury was modeled, similar to the injury caused by a car accident observed in humans.

Keywords: traumatic brain injury, modeling, white rats, horizontal shock model, motor and
cognitive changes.

3KCHEPUMEHTAJIbHOE MOJIEJTMPOBAHUE YEPEITHO-MO3TI'OBOM TPABMBI Y
BEJIBIX KPBIC

Paxumosa I' 111

byxapckuii ['ocynapcTBeHHBII MEIMIMHCKUNA HMHCTUTYT

v' Pe3wome,

Yepenno-mo3zzoeas mpaema yxuce nojayyuna cmamyc '"'Hoeoit 3Inudemuu" 6 cexmope
30pasooxpanenus. B sxcnepumenme yuenvix co 6cezo mupa 6 nocieonue 200bl MHOZUE MOOETUPOBAIU
mpagmol 2071061020 mo32a. Ho mem ne menee mpagmol 207106bl, KOMOPbLE NPOUCXO0AM Y UEN06€KA, HE
HOIHOCMbIO OMpajdiceHbl 6 IKcnepumenmax. B sxcnepumenme movi evizvieanu mpasmovl 207106H020
MO032a y 0enplX Kpbic 20PUZOHMATILHBIM YOAPHOM CHOCOOOM. 30ech Oblia cMOOeAUPOBana uepenno-
MO03208a5 MPABMA, CXOMNCAA C MPAGMOIl, GbI36AHHOI AGMOMOOUIBLHOU asapueil, HAOIIOOaAsUIelicA Yy
yenoeexa.

Knwouesvie cnoea: uepenno-mo3zo6as mpasma, Mooeauposanue, devie Kpvichl, 20pU30OHMAIbHAA
yoapuas mooenv, 06uzamenbHble U KOZHUMUBHBIE USMEHEHUS.

TAKPUBAJIA OK KAJIAMYUIUIAPJA O MUS HIMKACTJIAHUILLINHA
MOAEJJIAIITUPHAILL.

Paxumosa I' 111

Byxopo THOOHET MHCTUTYTH

v Pe3rome,

Tpaemamuk 060w Mmua WUKACMAAGHUWIU  AINAKAYOH COMUKHU cakiawl coxacuoa 'aneu
anudemun'’ makomunu xkaco smou. Oxupzu aunnapoa OyHé 0IUMAAPU MOMOHUOAH MAXNCPpuodaoa Kyn
mapomaoda 60w Mus WUKACMIAHUIMAAPU MOOEINAUWMUPUTIZAH. AMMO WIYH2a KAPpAMACOaH, UHCOHOA
103 Depaduzan 00w MUA WUKACMAGHUWAGPU maxcpubdanapoa myauk axc smmazan. buz masxcpubaoa
20pU30HIMAN ycynoa 0K Kaniamywiaapoa 00wl Mus WuKACMAAGHUWAAPUHY Yakupouk. bynoa unconoa
Ky3amunaouzan asmoxanokam my@gainu Keaud uuKaOuzaH 00wl mMus  WUKACMAAHUWIU
MOOenIauimupuiou.

Kanum cysznap: mpasmamuk 00w mua WUKACMIAGHUWY, MOOENIQWImMUpunl, 0K Kanamyui,
20pU30HmMan 3apoa mooenu, Xapakam 6a KOZHUMUGE Y32apuuiiap.

Relevance
raumatic brain injury (TBI) has already during sports, car accidents, domestic violence, or
received the status of a "new epidemic" in the military exercises. Damage to the central nervous
health sector. Most often, this can be obtained system can trigger molecular cascades at the
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cellular level. Many people can get a mild injury
and recover in a short time, but repeated seizures
can have long-term consequences associated with
several factors. Traumatic brain injury is the main
cause of disability among the population [1,4,6].
Unsuccessful  treatment, an abundance of
disabilities require new examination and treatment
procedures. Recommendations for the
experimental method do not justify themselves in
brain injuries. Therefore, in experimental animals,
it is important to study changes in internal organs
by modeling brain damage [3,5]. The scientific
literature shows several types of modeling of
brain injuries. But so far, no experiment can fully
reflect the brain damage observed in humans
[2,4,8].
Materials and methods
Modeling TBI in rats [Fig.1]:

Figure 1. Modeling methods.

Liquid—percussion brain injury - in this
model, the injury is caused by the force of a
pulsed wave of fluid on the dura mater, which
does not break through the trepanation defect,
which leads to short-term deformation of the brain
tissue [6,7].

Controlled cortical impact - in this model, the
damage is caused by the mechanical force of air
or the impact of a metal piston on the solid
membrane of the brain [1,3].

Blast - related injury model - a device for
simulating such an injury consists of a large-
diameter tube in which a rat explodes at one end
and a small part of the explosive at the other end
[2,7].

The falling load model (weight drop-impact
acceleration injury) - the focal effect on the
animal's brain is created by a free-falling weight
on the head directed at the tube [5].

Fluid percussion injury model

Controlled cortical impact model
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Blast injury model

And in TBI, which is observed in life, most
often in falls from a height and in car accidents,
brain damage occurs as a result of a collision of
the victim's moving head with a barrier. Based on
this, we developed a model of horizontal impact
of TBI, simulating an injury as a result of a car
accident. In people with injuries from car crashes,
TBI is often linear and occurs as a result of
acceleration or deceleration of rotation. This
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clinical scenario was reproduced by us in a special
device in the experiment as follows. The rat is
placed in a cart, and the animal's head is attached
to the headrest. It moves along a special rail that is
lowered into the rat cart, creating a barrier for the
animal's head to collide on this road. By changing
the angle of descent of the tracks and the weight
of the cart, the severity of TBI that occurs in rats
is regulated [Fig.2].
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Figure 2. Horizontal impact model.

The study was conducted on 20 laboratory
white rats weighing 180-200 g of both sexes, 2
months of age. The rats were divided into 2
groups. The first control group consisted of 10
rats that were not injured. The remaining 10 rats
of the second experimental group under light
inhalation anesthesia with isoflurane were
inflicted with mild and moderate injuries using the
above method. At the same time, the length of the
rail to the barrier was 1.5 meters, the angle of
incidence was 30°.

Results and discussion

The proposed method investigated the mobility
and cognitive characteristics of white rats to
evaluate the results of TBI. "Movement on a bar"
method mainly determines the coordination
disorders of motor function, which is typical for
mild and moderate traumatic brain injury. Rats of
the experimental group were treated with mild and
moderate TBI. A day after the injury, a study was
conducted on rats of both groups to assess their
motor disorders using the "movement on a bar"
method. The study was conducted on rats of both
groups on a narrow bar with a width of 2.0 cm, a
length of 150 cm, which is installed in a special
wooden box. On one side was a bright light, and
on the other side was a dark shelter for rats. The
animals ' ability to balance and move on the bar
was evaluated using video recording. The rats
were given the "walking on a bar" method to
notice that the coordinate of movement had
changed. The rats of the experimental group had a
disturbed balance when walking on the board
compared to the control group. Cognitive
impairment was determined by evaluating spatial
learning and memory in the “Morris Water

Maze”. The Morris Water Maze was used to
assess spatial learning and memory by training
rats to detect a hidden, submerged underwater
platform using visual information. The device
used consists of a large circular pool (diameter
170 cm, height 60 cm, water temperature 24 +
1°C) with a platform with a diameter of 10 cm,
submerged 3 cm below the water surface. The
platform becomes invisible with the addition of
small foam crumbs to the surface of the water.
The rats developed a conditioned reflex of finding
the platform before the injury. A day after the
injury, the rats of both groups underwent a study
in the Morris water maze and evaluated the
animals ' ability to remember the location of the
platform with video recording. As for the
experimental group of rats, after an injury, the
amount of memory is lost and the process of
searching for a platform is delayed.

Conclusions

Despite the many methods of modeling
TBI, none of them can fully reflect all aspects of
TBIl in humans. Each model has its own
advantages and disadvantages. All of the above
models of TBI are affected by the vertical force of
mechanical damage on the head of the rats in the
experiment. In our proposed model, the moving
body of a rat hits its head on an obstacle and
receives many natural brain injuries inherent in
humans. In our model, TBI is caused due to the
horizontal impact effect of traumatic force. This
method also has disadvantages like other methods.
After this method, the death of experimental
animals is great and craniocerebral trauma is
combined with injuries to the skeleton of the face
and neck. This model helps us study the combined
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traumatic brain injury that is often seen in
humans.
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