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3nunencua — XpoHWYECKoe HeBpanr1yecKoe pacCTpoCTBO, XapaKTepu3yloLLieeca COHTaHHbIMKU NOBTOPAIOLLMMMUCA NpU-
CTynamu, COMpOBOAAEMbIMUA Pa3fMYHbIMW HapYLLEHWAMW OBUraTeNbHbIX, YyBCTBUTENbHbIX, BErETaTUBHBIX U MCUXMYe-
CKUX QYHKUMI, 06YCNOBAEHHBIMW YPE3MEPHOM 3NEKTPUUECKON aKTUBHOCTBIO HEMPOHOB. YNYULLMTL NOHMMaHWe MexXaHW3-
MOB 3MU/IeNTOreHe3a MOXKHO NYTEM BbIABEHMA U NOCNEAYIOLLEro ONUCaHUA MYTaLMIA, BbI3bIBAIOLLMX [aHHYI0 NaTonoruio.
Lenb nccnepoBanua. XapakrepucTuka MyTaHTHON IMHUM Mbllweld S8-3, AnA KOTOPOW XapaKTepHa MHAYLMpOBaHHaA 3nu-
nenTMdOpMHanA aKTUBHOCTb B OTBET Ha ayAMOreHHYI0 CTUMYAALMIO.

[na npoBefieHnA nccnenoBaHnA bbinK CreHepuMpoBaHbl MbILLMHbBIE MyTaHTbI NMYTEM XMMUyYecKoro MyTareHesa N-3tun-N-HuTtpo-
3oMoyeBwuHol (ENU). beino npounssesero 3 cepun ENU-mHbeumpoBanma 29 camuos Mbieit aivHun C3H ¢ poson 90 Mr/kr. Beise-
NeHue Y 0T6OP MbILLIMHBIX MyTaHTOB C MOBBILLEHHOM CKNOHHOCTBIO K 3MUNENTUYECKUM NPUNajKaM OCYLLeCTBAANOCH Ha 21 AeHb
nocne poaexna (P21) ¢ npUMeHeHMEM METOAMKM KpYLLMHCKOrO, yuUTbIBAIOLLEHA CTeneHb NPOABEHUA ayAMOreHHbIX Cyo-
por. Co3faHue NMHUI C peLiecCMBHOM MyTalmMen NPOBOAKUNOCH C 0TEOPOM MKMBOTHBIX, NOKa3bIBAIOLLMX abeppaHTHbIN deHoTMN
BO BTOpOM pa3. HacneposaHue abeppaHTHoro deHoTvNa noaTaepHaanock B G5-noKoneHuM Mblwen. [ns xapakTepucTuKm no-
Ny4eHHbIX AMUNENTUYECKMUX IMHUN UCMoNb30BanK 6a3oBoe NoBedeHYecKoe GeHOTUNMPOBaHME, KOTOPOe BKMIOYaeT B cebs npo-
BeJieHWe TECTUPOBaHWI Ha NaMATb, CMOCOBHOCTb K 06y4eHMI0, MOTOPHO-ABUraTeNbHbIE PeakLMU M OLIEHKY IMOLIMOHANLHOMO
craryca. Take 6binv npoBefeHbl in Vitro IKCNEPUMEHTbI A1A OLIEHKM CMIOHTAHHOW KanbLMeBO aKTUBHOCTM C UCMONb30BaHUEM
MePBUYHBIX HEMPOHaNbHbIX KYNbTYP KOpbl MOSIOBHOrO MO3ra, MoslyYeHHbIX OT Mbiler MHMM S8-3 Ha 1 feHb nocTHaTanbHoOro
pa3BuUTUA. B JaHHOM 3KcnepuMenTe 6bin MCronb3oBaH MHaMKaTop Ca?* Oregon Green 488 BAPTA-1 AM.

B pesynbrate cKpyHWHIra 60 NMHWUIA MblLLEN Ha YyBCTBUTENBHOCTb K ayAMOreHHON CTUMYNALMM Obinn BblABNEHbI 12 NUHKNA,
NPOABMBLUMX MPU3HAKM 3NUNENTUPOPMHON aKTUBHOCTK. [InA co3paHMA MyTaHTHOW NMHMKM bbina BblibpaHa rpynna S8-3,
TaK KaK NpoABNeHune npusHaka cpeawm notomctea (G3) 6bino Hambonee YacTbIM MO CPABHEHWIO C OCTaNbHBIMK FPyNNamMu.
KoMnneKc noBeaeHYecKMX UccienoBaHui y MMHUM S8-3 BbIABMM H0siee MHTEHCMBHLIN MOKa3aTeNb akyCTMYECKOM peaKLmm
B3[par1BaHUA N0 CPABHEHUIO C KOHTPONbHOW MMOPUAHON FPYNMoM KMBOTHBIX. TaKKe B YCNIOBUAX METOAMKM «OTKPLITOrO
nons» Mo NnoKasaTenaM cpefHero NpPOMAEHHOr0 PaccTOAHUA ABUraTeNlbHan aKTUBHOCTb MbILLER fIMHUK S8-3 6bina Bhilue,
YeM Y KOHTPOIA, HO NPY 3TOM YPOBEHb TPEBOXKHOCTM Oblfl MOHMMEH U ONPefensncA MeHbLUMM KONMYECTBOM BEPTUKANbHbIX
CTOEK, KONIMYECTBOM MOYEBbIX TOYEK U YMCIOM 6oniocoB. Mpy oLeHKe KOTHUTUBHBIX QYHKLMI ¢ npuMeHeHWeM Tecta YPIU
MyTaHTHbIE 0COBM NOKa3a/nu BbICOKYI0 CMOCOBHOCTb K 06Yy4eHMIO.

B xoge in vitro sKcnepuMMeHTOB 6biN0 BbIABIEHO MOBbILIEHWE YACTOTbl CMOHTAHHbIX KanbLWeBbIX COBBITUI B NEPBUYHBIX
KYNbTypaXx KIeTOK Kopbl FOIOBHOMO MO3ra Mbillen nMHum S8-3.
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ABSTRACT

Epilepsy is a chronic neurological disorder marked by recurring seizures and associated dysfunctions of motor, sensory,
autonomic, and mental functions resulting from excessive electrical activity of neurons. Identification and characterization
of the mutations that cause this pathology are essential for understanding the mechanisms that control epileptogenesis.
The aim of the study is to characterize the S8-3 mutant mice strain, which shows induced epileptiform activity in response
to audiogenic stimulation.

Mutant strains of mice were acquired through induced chemical mutagenesis using N-ethyl-N-nitrosourea (ENU). Twenty-
nine male mice were administered three rounds of ENU injections at a dose of 90 mg/kg during the study. On day 21 after birth
(P21), identification and selection of mouse mutants with an elevated inclination towards epileptic seizures were conducted
using the Krushinsky scale, which considered the intensity of audiogenic seizures. Strains with a recessive mutation were
created by selecting animals that exhibited the aberrant phenotype for the second time. The abnormal phenotype was
confirmed in the G5 generation, and basic behavioral phenotyping was performed to characterize the resulting epileptic
lines. Correct grammar, spelling, and punctuation. This included assessing memory, learning ability, motor reactions, and
emotional status. In vitro experiments assessed spontaneous calcium activity with primary neuronal cultures of the cerebral
cortex isolated from newborn mice. The Ca?* indicator used was Oregon Green 488 BAPTA-1 AM.

Upon screening 60 strains of mice for sensitivity to audiogenic stimulation, 12 strains exhibiting epileptiform activity were
observed. Subsequently, the S8-3 group was selected for further research, as its offspring (G3) showed a higher frequency
of the aberrant phenotype in comparison to the other groups. Results from behavioral studies comparing S5-1 mice to
the control hybrid animal group displayed a higher intensity of the acoustic startle response. The open field tests revealed
that the motor activity of S8-3 strain mice was higher than that of the control group, based on the average distance traveled,
and their anxiety level was lower, as indicated by fewer rears, urinary points, and boluses. When assessing cognitive
functions through the CPAR test, mutant individuals exhibited high learning ability.

In vitro experiments showed an increase in the frequency of spontaneous calcium events in primary cell cultures of the
cerebral cortex isolated from S8-3 mice.
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