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Abstract
Introduction.!Nejwj.2-!bo! joijcjups!pg!njupdipoesjbm!˛ttjpo-!ibt!ofvspqspufdujwf!qpufoujbm!boe!dbo!npevmbuf!qbuipmphjdbm!ofvspqmbtujdjuz-!xijdi! 
is of interest for developing pharmacological therapies for mesial temporal lobe epilepsy.
The aim!pg!uijt!tuvez!jt!up!tvnnbsj{f!uif!sftvmut!pg!b!tfsjft!pg!fyqfsjnfout!xjui!nejwj.2!po!b!npefm!pg!lbjobuf.joevdfe!ijqqpdbnqbm!ebnbhf! 
and evaluate the prospects of modulating mitochondrial dynamics to suppress neurodegeneration and aberrant plasticity.
Materials and methods.!Xjtubs!sbut!sfdfjwfe!lbjojd!bdje!jokfdujpot!joup!uif!ijqqpdbnqvt!boe!nejwj.2!joup!uif!mbufsbm!dfsfcsbm!wfousjdmft/!Jnnvop.
morphological assessment included evaluation of proliferation and differentiation (using BrdU), maturation and damage of granule layer hippocam.
qbm!ofvspot!)bttfttjoh!ovncfst!pg!OfvO.!boe!EDY.qptjujwf!dfmmt*-!hmjbm!sfbdujpo-!boe!dibohft!jo!njupdipoesjbm!ezobnjdt!)ezobnjo.sfmbufe!qspufjo!
and mitofusin 2). The animals’ ability for novel object recognition and response to photostimulation were studied.
Results.!Nejwj.2!tipxfe!op!ofvspqspufdujwf!fggfdu!po!nbuvsf!ijqqpdbnqbm!ofvspot!gpmmpxjoh!lbjojd!bdje!benjojtusbujpo-!cvu!sfevdfe!njdsphmjbm!
bdujwbujpo! jo!uif!efoubuf!hzsvt!xjuipvu!bggfdujoh!sfbdujwf!btusphmjptjt/!Nejwj.2!bmtp!tvqqsfttfe!nbuvsbujpo!boe!ejggfsfoujbujpo!pg!hsbovmf! mbzfs!
ijqqpdbnqbm!ofvspot!jo!cpui!dpouspm!bojnbmt!boe!uif!lbjobuf!npefm-!cvu!op!qptjujwf!cfibwjpsbm!fggfdut!pg!nejwj.2!fyqptvsf!xfsf!pctfswfe/
Conclusion. The data indicate the potential of modulating aberrant neurogenesis through inhibition of mitochondrial division; however, the practi.
dbm!qsptqfdut!pg!vtjoh!nejwj.2!gps!beesfttjoh!bcopsnbm!qspdfttft!jo!uif!ijqqpdbnqvt!bsf!mjnjufe!cz!uif!nvmujqmjdjuz!pg!nejwj.2!fggfdut!po!ejggfsfou!
hippocampal cell populations and the complexity of their control.
Keywords:!lbjojd!bdje<!njupdipoesjbm!ejwjtjpo<!nejwj.2<!ijqqpdbnqvt<!ofvsphfoftjt

Ethics approval. The experiment was carried out in compliance with bioethics standards for experiments with laboratory 
animals. The study was approved by the Ethics Committee of the Research Center of Neurology and Neurosciences (protocol 
Op/¡6.4033!ebufe!Kvof!12-¡3133*/

Source of funding.!Uif!tuvez!xbt!tqpotpsfe!cz!uif!uif!hsbou!pg!uif!Svttjbo!Tdjfodf!Gpvoebujpo!)qspkfdu!$35.36.11387*/
Dpo˜jdu!pg!joufsftu/!Uif!bvuipst!efdmbsf!op!bqqbsfou!ps!qpufoujbm!dpoϵjdut!pg!joufsftu!sfmbufe!up!uif!qvcmjdbujpo!pg!uijt!bsujdmf/

For correspondence: 91!Wpmplpmbntlpzf!tipttf-!Nptdpx-!Svttjb-!236478/!Sftfbsdi!Dfoufs!pg!Ofvspmphz!boe!Ofvsptdjfodft/!
F.nbjm;!wpspolpwAofvspmphz/sv/!Enjusz!O/!Wpspolpw/

For citation:! Wpspolpw! E/O/-! Gfepspwb! F/O/-! Qbwmpwb! B/L/-! Szbcpwb! N/T/-! Fhpspwb! B/W/-! Tubwspwtlbzb! B/W/-! Qpubqpw! J/B/-! 
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Annals of Clinical and Experimental Neurology.!3136<2:)5*;73ɕ85/
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ǏǰǶǰǸǳǰ!ǷǳǽǹȀǹǸǯǻǳǴ!ǵǫǵ!ǷǳȃǰǸȇ! 
ǯǶȊ!ǺǹǯǫǭǶǰǸǳȊ!ǫǬǰǻǻǫǸǽǸǹǴ!

ǸǰǴǻǹǺǶǫǼǽǳȂǸǹǼǽǳ!ǳ!ǯǰǮǰǸǰǻǫȁǳǳ! 
ǭ!ǮǳǺǺǹǵǫǷǺǰ

Ǐ/ǘ/!ǍǹǻǹǸǵǹǭ1, ǐ/ǘ/!ǟǰǯǹǻǹǭǫ1,2-!ǋ/Ǖ/ ǚǫǭǶǹǭǫ1-!Ǘ/ǜ/ ǛȊǬǹǭǫ1-!ǋ/Ǎ/!ǐǮǹǻǹǭǫ1,2-!ǋ/Ǎ/ ǜǽǫǭǻǹǭǼǵǫȊ1-!Ǔ/ǋ/ ǚǹǽǫǺǹǭ1,  
Ǎ/ǜ/!ǜǾȀǹǻǾǵǹǭ1,2

1ǛǹǼǼǳǴǼǵǳǴ!ȁǰǸǽǻ!ǸǰǭǻǹǶǹǮǳǳ!ǳ!ǸǰǴǻǹǸǫǾǵ-!ǗǹǼǵǭǫ-!ǛǹǼǼǳȊ<
2ǛǹǼǼǳǴǼǵǳǴ!ǸǫȁǳǹǸǫǶȇǸȆǴ!ǳǼǼǶǰǯǹǭǫǽǰǶȇǼǵǳǴ!ǷǰǯǳȁǳǸǼǵǳǴ!ǾǸǳǭǰǻǼǳǽǰǽ!ǳǷǰǸǳ!ǘ/Ǔ/¡ǚǳǻǹǮǹǭǫ-!ǗǹǼǵǭǫ-!ǛǹǼǼǳȊ

ǋǸǸǹǽǫȁǳȊ
ǍǭǰǯǰǸǳǰ.!ǓǸǮǳǬǳǽǹǻ!ǯǰǶǰǸǳȊ!ǷǳǽǹȀǹǸǯǻǳǴ!nejwj.2!ǹǬǶǫǯǫǰǽ!ǸǰǴǻǹǺǻǹǽǰǵǽǹǻǸȆǷ!ǺǹǽǰǸȁǳǫǶǹǷ-!ǫ!ǽǫǵǱǰ!ǷǹǱǰǽ!ǷǹǯǾǶǳǻǹǭǫǽȇ!Ǻǫǽǹ.
ǶǹǮǳȂǰǼǵǾȉ!ǸǰǴǻǹǺǶǫǼǽǳȂǸǹǼǽȇ-!Ȃǽǹ!ǺǻǰǯǼǽǫǭǶȊǰǽ!ǳǸǽǰǻǰǼ!ǯǶȊ!ǻǫǲǻǫǬǹǽǵǳ!ǿǫǻǷǫǵǹǶǹǮǳȂǰǼǵǳȀ!Ƿǰǽǹǯǹǭ!ǽǰǻǫǺǳǳ!ǷǰǲǳǫǶȇǸǹǴ!ǭǳǼǹȂ.
ǸǹǴ!ȈǺǳǶǰǺǼǳǳ/
ǡǰǶȇ!ǻǫǬǹǽȆ!ɖ!ǹǬǹǬȄǳǽȇ!ǻǰǲǾǶȇǽǫǽȆ!Ǽǰǻǳǳ!ȈǵǼǺǰǻǳǷǰǸǽǹǭ!Ǽ!nejwj.2!Ǹǫ!ǷǹǯǰǶǳ!ǵǫǳǸǫǽ.ǳǸǯǾȁǳǻǹǭǫǸǸǹǮǹ!ǺǹǭǻǰǱǯǰǸǳȊ!ǮǳǺǺǹǵǫǷǺǫ!ǳ!
ǹȁǰǸǳǽȇ!ǺǰǻǼǺǰǵǽǳǭȆ!ǷǹǯǾǶȊȁǳǳ!ǷǳǽǹȀǹǸǯǻǳǫǶȇǸǹǴ!ǯǳǸǫǷǳǵǳ!ǯǶȊ!ǺǹǯǫǭǶǰǸǳȊ!ǸǰǴǻǹǯǰǮǰǸǰǻǫȁǳǳ!ǳ!ǫǬǰǻǻǫǸǽǸǹǴ!ǺǶǫǼǽǳȂǸǹǼǽǳ/
ǗǫǽǰǻǳǫǶȆ!ǳ!ǷǰǽǹǯȆ.!ǕǻȆǼǫǷ!ǍǳǼǽǫǻ!ǭǭǹǯǳǶǳ!ǵǫǳǸǹǭǾȉ!ǵǳǼǶǹǽǾ!ǭ!ǮǳǺǺǹǵǫǷǺ!ǳ!nejwj.2!ǭ!ǬǹǵǹǭȆǰ!ǱǰǶǾǯǹȂǵǳ!ǷǹǲǮǫ/!ǓǷǷǾǸǹǷǹǻǿǹǶǹ.
ǮǳȂǰǼǵǳ!ǹȁǰǸǳǭǫǶǳ!ǺǻǹǶǳǿǰǻǫȁǳȉ!ǳ!ǯǳǿǿǰǻǰǸȁǳǻǹǭǵǾ!)Ǽ!ǺǹǷǹȄȇȉ!CseV*-!ǼǹǲǻǰǭǫǸǳǰ!ǳ!ǺǹǭǻǰǱǯǰǸǳǰ!ǸǰǴǻǹǸǹǭ!ǮǻǫǸǾǶȊǻǸǹǮǹ!ǼǶǹȊ!ǮǳǺǺǹ.
ǵǫǷǺǫ!)ǹȁǰǸǳǭǫȊ!ȂǳǼǶǹ!OfvO.!ǳ!EDY.ǺǹǲǳǽǳǭǸȆȀ!ǵǶǰǽǹǵ*-!ǮǶǳǫǶȇǸǾȉ!ǻǰǫǵȁǳȉ!ǳ!ǳǲǷǰǸǰǸǳȊ!ǷǳǽǹȀǹǸǯǻǳǫǶȇǸǹǴ!ǯǳǸǫǷǳǵǳ!)ǬǰǶǹǵ-!ǼǭȊǲǫǸ.
ǸȆǴ!Ǽ!ǯǳǸǫǷǳǸǹǷ-!ǳ!ǷǳǽǹǿǾǲǳǸ!3*/!ǓǲǾȂǫǶǳ!ǼǺǹǼǹǬǸǹǼǽȇ!ǱǳǭǹǽǸȆȀ!ǵ!ǻǫǼǺǹǲǸǫǭǫǸǳȉ!ǸǹǭȆȀ!ǹǬȅǰǵǽǹǭ!ǳ!ǻǰǫǵȁǳȉ!Ǹǫ!ǿǹǽǹǼǽǳǷǾǶȊȁǳȉ/
ǛǰǲǾǶȇǽǫǽȆ.!Nejwj.2!Ǹǰ!ǹǵǫǲȆǭǫǶ!ǸǰǴǻǹǺǻǹǽǰǵǽǹǻǸǹǮǹ!ǯǰǴǼǽǭǳȊ!Ǹǫ!ǲǻǰǶȆǰ!ǸǰǴǻǹǸȆ!ǮǳǺǺǹǵǫǷǺǫ!Ǻǻǳ!ǭǭǰǯǰǸǳǳ!ǵǫǳǸǹǭǹǴ!ǵǳǼǶǹǽȆ-!Ǹǹ!
ǼǸǳǱǫǶ!ǫǵǽǳǭǫȁǳȉ!ǷǳǵǻǹǮǶǳǳ!ǭ!ǲǾǬȂǫǽǹǴ!ǳǲǭǳǶǳǸǰ-!Ǹǰ!ǭǶǳȊȊ!Ǹǫ!ǻǰǫǵǽǳǭǸǾȉ!ǫǼǽǻǹǮǶǳȉ/!ǝǫǵǱǰ!nejwj.2!ǺǹǯǫǭǶȊǶ!ǼǹǲǻǰǭǫǸǳǰ!ǳ!ǯǳǿǿǰ.
ǻǰǸȁǳǻǹǭǵǾ!ǸǰǴǻǹǸǹǭ!ǮǻǫǸǾǶȊǻǸǹǮǹ!ǼǶǹȊ!ǮǳǺǺǹǵǫǷǺǫ!Ǿ!ǵǹǸǽǻǹǶȇǸȆȀ!ǱǳǭǹǽǸȆȀ!ǳ!Ǹǫ!ǷǹǯǰǶǳ!Ǽ!ǭǭǰǯǰǸǳǰǷ!ǵǫǳǸǫǽǫ-!Ǹǹ!ǺǹǲǳǽǳǭǸȆȀ!Ǻǹǭǰ.
ǯǰǸȂǰǼǵǳȀ!Ȉǿǿǰǵǽǹǭ!Ǻǻǳ!ǭǹǲǯǰǴǼǽǭǳǳ!nejwj.2!Ǹǰ!ǹǬǸǫǻǾǱǰǸǹ/!
ǒǫǵǶȉȂǰǸǳǰ/!ǚǹǶǾȂǰǸǸȆǰ!ǯǫǸǸȆǰ!ǾǵǫǲȆǭǫȉǽ!Ǹǫ!ǭǹǲǷǹǱǸǹǼǽȇ!ǷǹǯǾǶȊȁǳǳ!ǫǬǰǻǻǫǸǽǸǹǮǹ!ǸǰǴǻǹǮǰǸǰǲǫ!ǺǾǽȋǷ!ǳǸǮǳǬǳǻǹǭǫǸǳȊ!ǯǰǶǰǸǳȊ!Ƿǳ.
ǽǹȀǹǸǯǻǳǴ-!ǹǯǸǫǵǹ!ǺǻǫǵǽǳȂǰǼǵǳǰ!ǺǰǻǼǺǰǵǽǳǭȆ!ǺǻǳǷǰǸǰǸǳȊ¡nejwj.2!ǯǶȊ!ǵǹǻǻǰǵȁǳǳ!ǺǫǽǹǶǹǮǳȂǰǼǵǳȀ!ǺǻǹȁǰǼǼǹǭ!ǭ!ǮǳǺǺǹǵǫǷǺǰ!ǹǮǻǫǸǳȂǳǭǫȉǽ!
ǷǸǹǱǰǼǽǭǰǸǸǹǼǽȇ!Ȉǿǿǰǵǽǹǭ!nejwj.2!ǭ!ǹǽǸǹȃǰǸǳǳ!ǻǫǲǸȆȀ!ǵǶǰǽǹȂǸȆȀ!ǺǹǺǾǶȊȁǳǴ!ǮǳǺǺǹǵǫǷǺǫ!ǳ!ǼǶǹǱǸǹǼǽȇ!ǳȀ!ǵǹǸǽǻǹǶȊ/!

ǕǶȉȂǰǭȆǰ!ǼǶǹǭǫ;!ǵǫǳǸǹǭǫȊ!ǵǳǼǶǹǽǫ<!ǯǰǶǰǸǳǰ!ǷǳǽǹȀǹǸǯǻǳǴ<!nejwj.2<!ǮǳǺǺǹǵǫǷǺ<!ǸǰǴǻǹǮǰǸǰǲ

ǨǽǳȂǰǼǵǹǰ!ǾǽǭǰǻǱǯǰǸǳǰ/!ǨǵǼǺǰǻǳǷǰǸǽ!ǺǻǹǭǹǯǳǶǳ!Ǽ!ǼǹǬǶȉǯǰǸǳǰǷ!ǬǳǹȈǽǳȂǰǼǵǳȀ!ǸǹǻǷ!Ǻǹ!ǻǫǬǹǽǰ!Ǽ!ǶǫǬǹǻǫǽǹǻǸȆǷǳ!Ǳǳ.
ǭǹǽǸȆǷǳ/!ǓǼǼǶǰǯǹǭǫǸǳǰ!ǹǯǹǬǻǰǸǹ!ȈǽǳȂǰǼǵǳǷ!ǵǹǷǳǽǰǽǹǷ!ǟǎǌǘǞ!Ǜǡǘǘ!)ǺǻǹǽǹǵǹǶ!ɫ¡6.4033!ǹǽ!12/17/3133*/!

ǓǼǽǹȂǸǳǵ!ǿǳǸǫǸǼǳǻǹǭǫǸǳȊ/!ǓǼǼǶǰǯǹǭǫǸǳǰ!ǭȆǺǹǶǸǰǸǹ!Ǻǻǳ!ǿǳǸǫǸǼǹǭǹǴ!ǺǹǯǯǰǻǱǵǰ!ǮǻǫǸǽǫ!ǛǹǼǼǳǴǼǵǹǮǹ!ǸǫǾȂǸǹǮǹ!ǿǹǸǯǫ!
)Ǻǻǹǰǵǽ!ɫ!35.36.11387*/

ǕǹǸǿǶǳǵǽ! ǳǸǽǰǻǰǼǹǭ/! ǋǭǽǹǻȆ!ǯǰǵǶǫǻǳǻǾȉǽ! ǹǽǼǾǽǼǽǭǳǰ! ȊǭǸȆȀ!ǳ! ǺǹǽǰǸȁǳǫǶȇǸȆȀ! ǵǹǸǿǶǳǵǽǹǭ! ǳǸǽǰǻǰǼǹǭ-! ǼǭȊǲǫǸǸȆȀ! 
Ǽ!ǺǾǬǶǳǵǫȁǳǰǴ!ǸǫǼǽǹȊȄǰǴ!Ǽǽǫǽȇǳ/

ǋǯǻǰǼ!ǯǶȊ!ǵǹǻǻǰǼǺǹǸǯǰǸȁǳǳ;!236478-!ǗǹǼǵǭǫ-!ǍǹǶǹǵǹǶǫǷǼǵǹǰ!ȃǹǼǼǰ-!ǯ/!91/!ǛǹǼǼǳǴǼǵǳǴ!ȁǰǸǽǻ!ǸǰǭǻǹǶǹǮǳǳ!ǳ!ǸǰǴǻǹǸǫǾǵ/!
F.nbjm;!wpspolpwAofvspmphz/sv/!ǍǹǻǹǸǵǹǭ!Ǐ/ǘ/

ǏǶȊ!ȁǳǽǳǻǹǭǫǸǳȊ;!ǍǹǻǹǸǵǹǭ!Ǐ/ǘ/-!ǟǰǯǹǻǹǭǫ!ǐ/ǘ/-!ǚǫǭǶǹǭǫ!ǋ/Ǖ/-!ǛȊǬǹǭǫ!Ǘ/ǜ/-!ǐǮǹǻǹǭǫ!ǋ/Ǎ/-!ǜǽǫǭǻǹǭǼǵǫȊ!ǋ/Ǎ/-!ǚǹǽǫǺǹǭ¡Ǔ/ǋ/-!
ǜǾȀǹǻǾǵǹǭ! Ǎ/ǜ/!ǏǰǶǰǸǳǰ!ǷǳǽǹȀǹǸǯǻǳǴ! ǵǫǵ!ǷǳȃǰǸȇ! ǯǶȊ! ǺǹǯǫǭǶǰǸǳȊ! ǫǬǰǻǻǫǸǽǸǹǴ! ǸǰǴǻǹǺǶǫǼǽǳȂǸǹǼǽǳ! ǳ! ǯǰǮǰǸǰǻǫȁǳǳ! 
ǭ!ǮǳǺǺǹǵǫǷǺǰ/!ǋǸǸǫǶȆ!ǵǶǳǸǳȂǰǼǵǹǴ!ǳ!ȈǵǼǺǰǻǳǷǰǸǽǫǶȇǸǹǴ!ǸǰǭǻǹǶǹǮǳǳ/!3136<2:)5*;73ɕ85/
EPJ;!iuuqt;00epj/psh021/289270BDFO/2545
FEO;!iuuqt;00fmjcsbsz/sv0WCQFRP

ǚǹǼǽǾǺǳǶǫ!31/21/3136!0!ǚǻǳǸȊǽǫ!ǭ!ǺǰȂǫǽȇ!23/22/3136!0!ǙǺǾǬǶǳǵǹǭǫǸǫ!36/23/3136
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uif!ezobnjo!gbnjmz!\:^/!Njupdipoesjbm!gvtjpo!sfrvjsft!dppsej.
obufe!bdujwjuz!pg!njupgvtjot!)Ngo2-!Ngo3*!boe!PQB2!qspufjo-!
which mediate the merging of outer and inner mitochondri.
bm!nfncsboft! \21^/! Gvtjpo! qspufjot! bmtp! qbsujdjqbuf! jo!nj.
tochondrial bioenergetics and degradation of dysfunctional 
pshbofmmft/! Beejujpobmmz-! Ngo3! joufsbdut! xjui! foepqmbtnjd!
sfujdvmvn!nfncsboft!)njupdipoesjb.bttpdjbufe!nfncsboft-!
NBNt*-! joϵvfodjoh! Db2+ homeostasis and reactive oxygen 
tqfdjft!qspevdujpo!\21^/

Uif!Esq2! qspufjo! gbdjmjubuft!njupdipoesjbm! ϴttjpo! boe!qbs.
ticipates in quality control of these organelles and regulated 
bqpquptjt!\:^/!Uif!dipjdf!pg!Esq2.efqfoefou!ejwjtjpo!nfdib.
ojtn!efqfoet!po!Esq2!joufsbdujpo!xjui!bebqufs!qspufjot;!Gjt-!
NGG-!NjE5:-!boe!NjE62-!xifsf!uif!mbuufs!uisff!fotvsf!frvb.
upsjbm! njupdipoesjbm! ϴttjpo-! xijmf! Gjt2! qspnpuft! pshbofmmf!
gsbhnfoubujpo!boe!tvctfrvfou!vujmj{bujpo!uispvhi!njupqibhz!
\:^/!Bo!beejujpobm!sfhvmbupsz!mfwfm!jowpmwft!qptu.usbotmbujpobm!
npejϴdbujpot!pg!Esq2!qspufjo/!Gps!jotubodf-!qiptqipszmbujpo!
pg!Esq2!bu!tfsjof!)Tfs*!696!boe!Tfs!727-!bt!xfmm!bt!efqipt.
qipszmbujpo!bu!Tfs!748-!qspnpuf!Esq2!usbotmpdbujpo!up!njup.
dipoesjb-!bdujwbujoh!ϴttjpo!\:^/!Dpowfstfmz-!qiptqipszmbujpo!
bu!Tfs!748!joijcjut!ju-!qspufdujoh!njupdipoesjb!gspn!efhsbeb.
ujpo!wjb!bvupqibhz!\:^/

Bdujwbujpo!pg!Esq2.efqfoefou!njupdipoesjbm!ϴttjpo!jt!lopxo!
to accompany various pathological conditions of the central 
ofswpvt! tztufn! \2^-! zfu! sfnbjot! fttfoujbm! gps! nbjoubjojoh!
opsnbm!ofvspobm!gvodujpot/!Tqfdjϴdbmmz-!Esq2!qbsujdjqbuft!jo!
ofvsphfoftjt!sfhvmbujpo-!dpouspmt!ofvspobm!tvswjwbm-!dpousjc.
vuft!up!tzobqujd!dpoubdu!pshboj{bujpo-!boe!nfejbuft!wftjdvmbs!
ofvspusbotnjuufs!usbotqpsu!\22^/!Dbtft!pg!fqjmfqtz!bttpdjbufe!
xjui!nvubujpot! jo! uif!Esq2.fodpejoh! hfof!ibwf! cffo!epd.
vnfoufe! \23^/! Opubcmz-! Esq2! joijcjujpo! ibt! cffo! tipxo! up!
sfevdf!tfj{vsf!gsfrvfodz!jo!fqjmfqtz!npefmt!boe!fyfsu!ofvsp.
qspufdujwf!fggfdut!\24^/

Jo!uijt!dpoufyu-!jowftujhbujpo!pg!uif!njupdipoesjbm!ejwjtjpo!jo.
ijcjups!nejwj.2¡ɖ!bo!joijcjups!pg!Esq2.nfejbufe!njupdipoesj.
bm!ejwjtjpo¡ɖ!bqqfbst!qspnjtjoh/!Tuvejft!dpoϴsn!uibu!nejwj.2!
dspttft!uif!cmppe.csbjo!cbssjfs!\25^!boe!efnpotusbuft!tfwfs.
bm!ofvspqspufdujwf!qspqfsujft!jo!fyqfsjnfout;!bouj.bqpqupujd!
fggfdut-! sfevdujpo! pg! hmvubnbuf! fydjupupyjdjuz! boe! sfbdujwf!
pyzhfo!tqfdjft!qspevdujpo!\26-!27^-!bt!xfmm!bt!qpufoujbm!npe.
ulation of pathological neuroplasticity through regulation of 
ofvsphfoftjt!boe!tzobqtf!gpsnbujpo!\28^/

Uif! bouj.bqpqupujd! nejwj.2! fggfdu! jt! bttpdjbufe! xjui! sf.
evdfe! sfmfbtf! pg! bqpquptjt.joevdjoh! gbdups! boe! jut! jnqbdu!
po!dbtqbtf.efqfoefou!bqpqupujd!gbdupst!\26^/!Uif!jnqbdu!pg!
nejwj.2!po!fydjupupyjdjuz!nfdibojtnt!tufnt!gspn!jut!bcjmjuz!
to regulate calpain activation by modifying Ca2+ homeostasis 
\27^-!boe!up!npefsbufmz!joijcju!njupdipoesjbm!sftqjsbujpo!\29^-!
xijdi!ipxfwfs!efufsnjoft!b!sbohf!pg!pgg.ubshfu!fggfdut!uibu!
can both expand and limit the application spectrum of this 
inhibitor.

Nejwj.2! ibt! cffo! sfqpsufe! up! tvqqsftt! ofvspjoϵbnnbujpo!
boe!sfevdf!qspevdujpo!pg!qsp.joϵbnnbupsz!gbdupst!cz!bduj.
wbufe!btuspdzujd!hmjb!boe!njdsphmjb!\2:-!31^-!uipvhi!jut!fggfdu!
on oligodendroglia proved negative by increasing their sus.
ceptibility to Ca2+!pwfsmpbe!\32^/

Introduction

Uif!cbmbodf!pg!njupdipoesjbm!gvtjpo!boe!ϴttjpo!jt!dsvdjbm!gps!
maintaining cellular viability. Impairments in mitochondrial 
dynamics have been described in various neurological 
ejtpsefst! \2^-! nbljoh! uif! tuvez! pg! npmfdvmbs! nfdibojtnt!
regulating mitochondrial dynamics in normal and abnormal 
conditions a promising direction for developing modern 
pharmacological agents. Modulation of mitochondrial 
ezobnjdt-! jo! qbsujdvmbs-! sfqsftfout! b! qpufoujbm! uifsbqfvujd!
approach for mesial temporal lobe epilepsy with hippocampal 
tdmfsptjt-! xijdi! jt! dpotjefsfe! uif! nptu! dpnnpo! dbvtf!
pg! esvh.sftjtubou! fqjmfqtz! \3^/! Fggfdujwf! qibsnbdpmphjdbm!
treatment strategies for this condition are currently lacking.

B! xfmm.dibsbdufsj{fe! fyqfsjnfoubm! npefm! sfqmjdbujoh! uif!
abnormalities observed in mesial temporal epilepsy with 
hippocampal sclerosis is the administration of kainic acid 
)LB*¡ ɖ! bo! bhpojtu! pg! jpopuspqjd! lbjobuf! sfdfqupst¡ ɖ! up!
bojnbmt/! LB! benjojtusbujpo! joevdft! tubuvt! fqjmfqujdvt-!
fydjupupyjd!ebnbhf! up!ijqqpdbnqbm!ofvspot-!boe!qspnpuft!
tqpoubofpvt!tfj{vsf!bdujwjuz!\4-!5^/

LB.joevdfe!fydjupupyjd!ofvspobm!efbui! jt!nfejbufe!cz!Db2+ 
pwfsmpbe-! pyjebujwf! tusftt-! boe! dpotfrvfou! njupdipoesjbm!
dysfunction. Damage to mitochondrial membranes facilitates 
uif!sfmfbtf!pg!bqpquptjt.joevdjoh!gbdupst!gspn!njupdipoesjb-!
mfbejoh!up!bqpqupujd!dfmm!efbui!\4^/

Ofvspot!jo!uif!DB4!sfhjpo!)dpsov!bnnpojt*!pg!uif!ijqqpdbn.
qvt!bsf!nptu!wvmofsbcmf!up!LB-!xijdi!jt!bttpdjbufe!xjui!uifjs!
high expression of GluK4 and GluK5 kainate receptor sub.
vojut! uibu!fyijcju!nbyjnbm!b϶ojuz! gps!LB!\4^/!Gvsuifsnpsf-!
ijhi.b϶ojuz!HmvL3!sfdfqupst!bsf!mpdbmj{fe!bu!uif!qptutzobqujd!
ufsnjobmt!pg!npttz!ϴcfst!jo!uif!DB4/!Uifjs!tujnvmbujpo!mfbet!
to rapid activation of detonator synapses via recurrent glu.
ubnbufshjd! dpmmbufsbmt-! qspnpujoh! ofvspobm! tzodispoj{bujpo!
boe!joevdujpo!pg!fqjmfqujgpsn!bdujwjuz!\5^/!LB!benjojtusbujpo!
bmtp! joevdft!qsp.joϵbnnbupsz!hmjbm! bdujwbujpo-! dbvtjoh!ejt.
svqujpot! jo! hmvubnbuf! nfubcpmjtn-! xbufs.jpo! ipnfptubtjt-!
boe!sfpshboj{bujpo!pg!hmjpwbtdvmbs!joufsbdujpot!\6^/

LB.joevdfe!ebnbhf! up!DB2!boe!DB4!ofvspot! usjhhfst! tfd.
poebsz!dibohft!jo!uif!ijqqpdbnqbm!efoubuf!hzsvt!)EH*;!sf.
evdfe! ijmbs! ofvspo! efotjuz-! ejtqfstjpo! boe! fdupqjb! pg! hsb
ovmbs! mbzfs!ofvspot-! bmpoh!xjui! sfpshboj{bujpo!pg! ofvspobm!
processes through aberrant basal dendrite formation and 
axonal sprouting into the inner molecular layer. The latter 
is considered a pathological form of neuroplasticity leading 
up!nvmujqmf!fydjubupsz!djsdvjut!jo!uif!ijqqpdbnqbm!EH-!xijdi!
dpousjcvuft! up! fqjmfquphfojd! gpdvt! efwfmpqnfou! \5-! 7-! 8^/!
Uivt-! uif!LB.joevdfe!npefm! sfqspevdft! uif!qbuipnpsqip.
logical changes observed in hippocampal sclerosis and mesi.
bm!ufnqpsbm!mpcf!fqjmfqtz-!nbljoh!ju!wbmvbcmf!gps!efwfmpqjoh!
neuroprotective strategies.

Mitochondrial dysfunction and dysregulation of mitochon.
drial dynamics are associated with both neuronal damage 
during status epilepticus and other pathogenetic aspects of 
fqjmfquphfoftjt!\2-!9^/!Njupdipoesjbm!ϴttjpo!jt!b!tubhfe!fofs.
hz.efqfoefou! qspdftt! sfrvjsjoh! dpogpsnbujpobm! dibohft! jo!
Esq2! )ezobnjo.sfmbufe!qspufjo*!ɖ!b!dzupqmbtnjd!HUQbtf!pg!
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np.3ɘ.efpyzvsjejof! )CseV-!Bncffe*! benjojtufsfe! jousbqfsj.
upofbmmz!bu!b!eptf!pg!51¡nh0lh/

Gps!fbdi!fyqfsjnfou-!bqqspqsjbuf!bojnbm!hspvqt!xfsf!gpsnfe! 
(n!>!6ɕ:-!njojnvn!6!jo!dpouspm!hspvqt-!7!ps!npsf!jo!fyqfsjnfo.
ubm!hspvqt*-!jodmvejoh!b!dpouspm!hspvq!sfdfjwjoh!pomz!1/:&!ObDm!
jokfdujpot-! boe! fyqfsjnfoubm! hspvqt! sfdfjwjoh! fjuifs! nejwj.2!
bmpof-!LB!bmpof-!ps!uifjs!dpncjobujpo/!Uif!ujnjoh!boe!gsfrvfo.
cy of substance administration in the experiments are shown 
jo!Gjh/¡2/!Tqfdjϴd!jotusvdujpot!boe!sfgfsfodft!bsf!qspwjefe!gps!
uif!ejtdvttfe!fyqfsjnfout!xjui!nejwj.2!benjojtusbujpo-!xiptf!
sftvmut!ibwf!cffo!qbsujbmmz!qvcmjtife!qsfwjpvtmz!)Gjh/!2-!C*!\28^/

Behavioral testing

Animal testing began 2 days prior to removal from the exper.
iment. The novel object recognition test apparatus consisted 
pg! b! trvbsf! ϴfme! )89! Ø! 89! dn*! xjui! 53! dn! ijhi!xbmmt! boe! 
711! mvy! jmmvnjobujpo/!Bojnbmt!xfsf!uftufe! jo!3!tfttjpot/!Po!
ebz! 2-! uxp! pckfdut! )dvcft*! pg! jefoujdbm! dpmps! boe! tj{f!xfsf!
qmbdfe! jo! uif! bsfob/! Cpui! pckfdut! jo! uif! ϴstu! tfttjpo!xfsf!
frvjwbmfou-!uifsfgpsf!jowftujhbujpo!ujnf!)toj϶oh*!gps!fbdi!pc.
kfdu!opsnbmmz!tipxfe!op!ejggfsfodf/!Po!ebz!3-!pof!pckfdu!xbt!
sfqmbdfe!xjui!b!ofx!pof!)dpof*-!boe!uif!ujnf!tqfou!jowftuj.
gating each object was recorded.

Up! bttftt! qipuptujnvmbujpo! fggfdut! po! cfibwjps-! uif! Pqup.
Wbsjnfy!5! tztufn! )Dpmvncvt! Jotusvnfout*!xbt!vtfe! up! sf.
dpse!bojnbm!npwfnfou!qbsbnfufst/!Jo!b!53!Ø!53!dn!trvbsf!
ϴfme-! gsff{joh! ujnf! boe! cvstut! pg! tufsfpuzqjdbm!npwfnfout!
xfsf!sfdpsefe!evsjoh!3.njovuf!tfttjpot!voefs!mpx!jmmvnjob.
ujpo!)283!mvy*!boe!tuspcptdpqjd!bsfob!mjhiujoh!)6111!mvy*/!Qip.
uptujnvmbujpo!bu!21ɕ31!I{!ibt!cffo!eftdsjcfe! gps! joevdjoh!
qipuptfotjujwjuz! jo! sbut! boe! fmjdjujoh! tqjlf.xbwf!ejtdibshft!
po!dpsujdbm!FFH!\35^/

Despite numerous studies describing neuroprotective proper.
ujft!pg!nejwj.2!jo!wbsjpvt!ofvspefhfofsbujpo!npefmt-!jut!fggfdut!
po!ofvspot!boe!puifs!dfmmvmbs!qpqvmbujpot-! jodmvejoh!dfmmt!pg!
uif! ofvsphfojd! ojdif! jo! uif! ijqqpdbnqbm! tvchsbovmbs! {pof!
)TH[*-!sfnbjo!jotv϶djfoumz!tuvejfe!\28-!33^/!Uif!qmfjpuspqz!pg!
nejwj.2!fggfdut!tipvme!cf!dpotjefsfe!xifo!fwbmvbujoh!jut!jn.
qbdu!po!tufn!boe!ejggfsfoujbujoh!dfmmt-!bt!ofvsphfoftjt!jowpmwft!
tubhf.tqfdjϴd!sftusvduvsjoh!pg!cjpfofshfujdt!boe!njupdipoesjbm!
npsqipmphz!\34^-!xijdi!nbz!tjhojϴdboumz!bmufs!fyqfdufe!pvu.
comes of agents regulating mitochondrial dynamics.

The study aim is to conduct comprehensive analysis of pos.
sibilities for mitochondrial dynamics modulation in a kain.
buf.joevdfe!ijqqpdbnqbm!ebnbhf!boe!tvnnbsj{f!ebub!gspn!
b! tfsjft! pg! fyqfsjnfoubm! tuvejft!xjui!njupdipoesjbm! ϴttjpo!
joijcjups!nejwj.2/

Materials and methods

Substance administration and experimental groups

The study was approved by the Ethics Committee of Rus.
tjbo!Dfoufs!pg!Ofvspmphz!boe!Ofvsptdjfodft!)Qspupdpm!6.4033!
ebufe! Kvof!17-!3133*/!Fyqfsjnfout!xfsf!dpoevdufe!po!nbmf!
Xjtubs! sbut/! Gps! jousbdfsfcsbm! tvctubodf! benjojtusbujpo-! bo!
SXE! Tufsfpubyjd`Bvup! tufsfpubyjd! jotusvnfou! )SXE*! xbt!
vtfe/!Boftuiftjb!xbt!nbjoubjofe!vtjoh![pmfujm.yzmb{jof!dpn.
cjobujpo/! Lbjojd! bdje! jokfdujpot! )1/3¡ ¶h*!xfsf! qfsgpsnfe! jo!
uif!DB2! sfhjpo!pg! uif! sjhiu!ijqqpdbnqvt-!xijmf!1/:&!ObDm!
xbt!benjojtufsfe!dpousbmbufsbmmz/!Nejwj.2! )Bncffe*!xbt! jo.
kfdufe!joup!uif!dfsfcsbm!wfousjdmft!)3/44¡¶h!jo!1/2&!ejnfuizm!
tvmgpyjef! joup!cpui!wfousjdmft*/!Uif!nfuipepmphz!pg! tufsfp.
ubyjd!tvshfsjft-!bojnbm!iboemjoh!boe!nbjoufobodf!qspdfevsft!
have been described in detail in our previous publications 
\28-!33^/!Qspmjgfsbujoh!dfmm!mbcfmjoh!xbt!qfsgpsnfe!vtjoh!6.csp.

KA Mdivi-1

KA 
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KA Mdivi-1
Histological 
examination

Neurogenesis

Proferation

1 3 5 1 3 14

3 14 28

Proferation Differentiation and migration

Proferation Differentiation and migration Integration

Histological 
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Days
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Fig. 1. Schematic diagram of the experimental series evaluating mdivi-1 effects on DG hippocampal neurons and neurogenesis stages.
ǋ-!B!ɖ!fyqfsjnfou!xjui!tjnvmubofpvt!jousbijqqpdbnqbm!LB!benjojtusbujpo!boe!jousbwfousjdvmbs!nejwj.2!jokfdujpo!)bojnbm!sfnpwbm!gspn!fyqfsjnfou!
after 5 (A*!boe!25!ebzt!)B**<!ǜ!ɖ!fyqfsjnfou!xjui!nejwj.2!benjojtusbujpo!25!ebzt!bgufs!LB!jokfdujpo/
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Ejggfsfodft!xfsf!dpotjefsfe!tubujtujdbmmz!tjhojϴdbou!bu!p=1/16/

Results

Changes in mitochondrial dynamics indicators  
under mdivi-1 exposure

Jo!b!tipsu.ufsn!fyqfsjnfou!)6!ebzt*!xjui!dpodvssfou!benjojt.
usbujpo!pg!nejwj.2!boe!LB-!xf!pctfswfe!tjhojϴdbou!efdsfbtf!jo!
qEsq2!up!UPNN31!)pvufs!njupdipoesjbm!nfncsbof!nbslfs*!
ratio in granular layer cells compared to controls across all 
fyqfsjnfoubm!hspvqt!)Gjh/!3-!A*/!Uif!dpncjofe!benjojtusbujpo!
pg!LB!boe!nejwj.2!dbvtfe!uif!nptu!qspopvodfe!efdsfbtf!jo!
uijt!qbsbnfufs/!Gps!Ngo3!up!TEIC!)njupdipoesjbm!nbslfs*!sb.
ujp-!xf!efufdufe!tubujtujdbmmz!tjhojϴdbou!jodsfbtf!jo!cpui!nej.
wj.2!usfbunfou!hspvqt!boe!efdsfbtf! jo!LB.pomz!hspvq!dpn.
qbsfe!up!dpouspmt!)Gjh/!3-!B*/!Xf!tvhhftu!uibu!vtjoh!Esq2!up!
TOMM20 staining level ratio as an indicator of mitochondrial 
ezobnjdt!nptu!dpnqsfifotjwfmz!sfϵfdut!Esq2!jowpmwfnfou!jo!
njupdipoesjbm!dibohft-!tjodf!Esq2!mfwfmt!tipvme!cf!bttfttfe!
sfmbujwf!up!upubm!njupdipoesjbm!dpoufou/!Opubcmz-!qiptqipsz.
lated Drp1 levels in granular neurons were generally lower 
than in polymorphic layer neurons.

Sfhbsejoh!dibohft!jo!Esq2!voefs!LB!fyqptvsf!jo!mpoh.ufsn!
fyqfsjnfout-! xf! pcubjofe! ebub! ejggfsjoh! gspn! uijt! sftvmu/!
Tqfdjϴdbmmz-! 25! boe! 39! ebzt! bgufs! LB! benjojtusbujpo-! uif!
levels of phosphorylated and total Drp1 in granule layer 
ofvspot!xfsf!jodsfbtfe!\33^-!joejdbujoh!uif!qibtjd!obuvsf!pg!
mitochondrial dynamics changes under KA exposure. As for 
uif!ejsfdu!fggfdut!pg!nejwj.2-!pvs!qsfwjpvt!tuvez!efnpotusbufe!
uibu! uif! tjhojϴdbou! jodsfbtf! jo!njupdipoesjbm! tj{f! joevdfe!
cz! uijt! ejwjtjpo! joijcjups! qfstjtut! gps! vq! up! 25! ebzt! qptu.
benjojtusbujpo! \28^-!xijdi!bmjhot!xjui! uif!qsftfou!ϴoejoht/!
Xf! bmtp! qsfwjpvtmz! pctfswfe! uibu! nejwj.2! eje! opu! bggfdu!
jnnvopϵvpsftdfodf! joufotjuz! xifo! efufdujoh! qspufjot! pg!
sftqjsbupsz!dpnqmfyft!J!)OEVGT4*!boe!JJ!)TEIC*!\28^-!uipvhi!

Immunomorphological study

Immunomorphological evaluation and morphometry were 
qfsgpsnfe!vtjoh! ftubcmjtife!qspupdpmt! \28-! 33^/! Tfsjbm! dszp.
sections from the hippocampal anterior third were immu.
optubjofe!xjui! boujcpejft! up! epvcmfdpsujo! )EDY*! boe! qpmz.
tjbmzmbufe! ofvsbm! dfmm! beiftjpo! npmfdvmf! )QTB.ODBN*! up!
identify neuronal precursors. Mature neurons were labeled 
with neuronal nuclear protein NeuN. Bromodeoxyuridine 
)CseV*! jodpsqpsbujpo! xbt! efufdufe! vtjoh! Cv31b! boujcpejft!
to assess proliferative activity. Mitochondrial markers includ.
fe! tvddjobuf! efizesphfobtf! C! )TEIC*! boe! Usbotmpdbtf! pg!
Pvufs!Njupdipoesjbm!Nfncsbof!31!)UPNN31*/!Njupdipoesjbm!
ezobnjdt!xfsf!bobmz{fe!vtjoh!boujcpejft!bhbjotu!njupgvtjo!
3! )Ngo3*! boe!ezobnjo.sfmbufe!qspufjo! 2!qiptqipszmbufe! bu!
Tfs727! )qEsq2*/! Njdsphmjbm! )JCB2,*! boe! btuspdzujd! )HGBQ,*!
qpqvmbujpot!xfsf!jefoujϴfe!vtjoh!dfmm.tqfdjϴd!nbslfst/!Bqpq.
uptjt!xbt!bttfttfe!wjb!bdujwbufe!dbtqbtf.4! jnnvopmpdbmj{b.
ujpo/!Mpoh.ufsn!fyqfsjnfout!)39!ebzt<!Gjh/!2-!C*!jodmvefe!bo.
ujcpejft!ubshfujoh!njupdipoesjbm!dpnqmfy!J!tvcvoju!OEVGT4-!
tzobqupqiztjo-!boe!qptutzobqujd!efotjuz!qspufjo!:6!)QTE:6*/

Jnbhf! bobmztjt! vujmj{fe! JnbhfK! )OJI*! boe! Ojlpo! OJT.
Fmfnfout! qmbugpsnt/! Gmvpsftdfodf! joufotjuz! xbt! rvboujϴfe!
uispvhi!uisftipme.cbtfe!tfhnfoubujpo!)ʁ¡361!dfmmt0hspvq*!ps!
nbovbm!bobmztjt!bu!51Ø!nbhojϴdbujpo/!Dfmm!dpvoujoh!jowpmwfe!
pqfsbups.hvjefe! sfhjpo.pg.joufsftu!efnbsdbujpo!boe!ovdmfbs!
dmbttjϴdbujpo/!EDY+!dfmm!efotjuz!xbt!opsnbmj{fe!up!EH!mfohui!
bmpoh! jut! jogfsjps!nbshjo/! Rvboujubujwf!nfuipepmphjft! xfsf!
jnqmfnfoufe!bt!qsfwjpvtmz!eftdsjcfe!\28^/

Statistical data processing

Statistical data processing was performed using GraphPad 
Qsjtn!tpguxbsf!)HsbqiQbe!Tpguxbsf*/!Ebub!xfsf!qsftfoufe!bt!
nfbo!²!SD!)tuboebsu!efwjbujpo*/!Pof.xbz!ps!uxp.xbz!BOPWB!
with Tukey’s post hoc test were used for group comparisons. 

Gjh/!3/!Dibohft!jo!˜vpsftdfodf!joufotjuz!sbujpt!gps!˛ttjpo!qspufjo!)qEsq2*!boe!gvtjpo!qspufjo!)Ngo3*!up!njupdipoesjbm!nbslfst!UPNN31!
and SDHB in DG hippocampal granular layer neurons under mdivi-1 and KA exposure (5-day duration). 
ǋ!ɖ!jousbdfmmvmbs!qEsq20UPNN31!sbujp<!B!ɖ!jousbdfmmvmbs!Ngo30TEIC!sbujp<!ǜ!ɖ!fybnqmf!pg!jnnvopϵvpsftdfodf!efufdujpo!pg!qEsq2!)hsffo*!boe!
pvufs!njupdipoesjbm!nfncsbof!nbslfs!UPNN31!)sfe*!jo!EH!ijqqpdbnqbm!ofvspot!)nejwj.2!usfbufe!bojnbm*/!Ovdmfbs!tubjojoh!xjui!EBQJ!tipxo!
jo!cmvf/!Vqqfs!mfgu!jotfu!tipxt!diboofm!pwfsmbz/!+p!=!1/16!wt!dpouspm!hspvq!)ObDm*<!#p!=!1/16!wt!LB.usfbufe!bojnbmt/

A B ǜ
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of cells in the postmitotic phase with branched processes 
fyufoejoh!up!uif!npmfdvmbs!mbzfs!)Gjh/!5-!A-!D*/!Xf!qsfwjpvtmz!
reported altered morphology and distribution patterns of 
EDY+!dfmmt!jo!uif!lbjobuf.joevdfe!jokvsz!npefm-!xifsf!nptu!
EDY+!dfmmt! mbdlfe! mpoh!qspdfttft!boe!xfsf! mpdbmj{fe! jo! uif!
qpmznpsqijd!mbzfs!pg!EH!\33^/

Bobmztjt! pg! CseV+0OfvO+! dfmm! ovncfst! jo! uif! mpoh.ufsn!
fyqfsjnfou! efnpotusbufe! uibu! cz! ebz! 39! nejwj.2! sfevdfe!
the number of mature NeuN+ neurons with incorporated 
mbcfm-!xijmf!LB!benjojtusbujpo!jodsfbtfe!uifjs!ovncfst-!boe!
uif!LB,nejwj.2!hspvq!nbjoubjofe!wbmvft! dmptf! up! dpouspmt-!
dpoϴsnjoh! uif! joijcjupsz! fggfdu! pg! nejwj.2! po! ofvspobm!
qsfdvstps!nbuvsbujpo!)Gjh/!5-!B-!E*/

We suggest that KA initially suppresses proliferation in 
TH[-! cvu! uif! efwfmpqjoh! fqjmfquphfojd! gpdvt! tvctfrvfoumz!
qspnpuft!bddfmfsbufe!nbuvsbujpo!pg!hsbovmbs!ofvspot-!nptu!
pg! xijdi! fyijcju! bcopsnbm! qspdftt! pshboj{bujpo-! sftvmujoh!
jo! bcfssbou! ofvsphfoftjt/! Dpowfstfmz-! nejwj.2! bqqfbst! up!
restrain this accelerated differentiation.

Assessment of mdivi-1 effects on animal behavior  
and synaptic parameters

Jo!uif!opwfm!pckfdu!sfdphojujpo!uftu!po!ebz!2-!op!tjhojϴdbou!
differences in exploration time of identical objects were 
gpvoe!bnpoh!sbut!gspn!bmm!hspvqt/!Po!ebz!3-!xifo!sfqmbdjoh!
pof!gbnjmjbs!pckfdu!xjui!b!opwfm!pof-!bojnbmt!sfdfjwjoh!pomz!
nejwj.2! tipxfe! jodsfbtfe! fyqmpsbujpo! ujnf! pg! uif! opwfm!
pckfdu-!sfqsftfoujoh!b!opsnbm!sftqpotf!up!ofx!fowjsponfou-!
while animals receiving KA alone or in combination with 
nejwj.2! tipxfe! op! ejggfsfodf! jo! joufsbdujpo! ujnf! cfuxffo!
cpui! pckfdut! )Gjh/! 6-!A*-! joejdbujoh!nfnpsz! jnqbjsnfou/! Jo!
uif!LB,nejwj.2!hspvq-!uif!upubm!pckfdu!fyqmpsbujpo!ujnf!xbt!
tjhojϴdboumz!ijhifs-!xijdi!njhiu!cf!bttpdjbufe!xjui!qspmpohfe!
interaction episodes.

Npsfpwfs-!nejwj.2!fybdfscbufe!dphojujwf!jnqbjsnfout!25!ebzt!
after KA administration by increasing total exploration time 
xjuipvu! ejggfsfoujbujpo! cfuxffo! opwfm! boe! gbnjmjbs! pckfdut-!
which could be considered as stereotypy and disruption 
pg! hpbm.ejsfdufe! cfibwjps/! Uiftf! dibohft!njhiu! cf! dbvtfe!
cz! ijqqpdbnqbm! ebnbhf-! qbsujdvmbsmz! jo! DB2.DB4! sfhjpot!
involved in contextual recognition formation.

Pvs!qsfwjpvt!tuvez!efnpotusbufe!uibu!25!ebzt!bgufs!nejwj.2!
benjojtusbujpo-! op! tjhojϴdbou! dibohft! jo! npups! bdujwjuz!
dpnqbsfe! up! tibn.pqfsbufe! dpouspmt! xfsf! pctfswfe! \28^/!
Jo! uif! dvssfou! xpsl-! xifo! bttfttjoh! npups! bdujwjuz! vtjoh!
Pqup.Wbsjnfy!bdupnfufs!voefs!qipuptujnvmbujpo!)Gjh/!6-!B*-!
op! tjhojϴdbou! ejggfsfodft! xfsf! gpvoe! jo! hspvqt! sfdfjwjoh!
pomz!nejwj.2! ps! pomz!LB! )uipvhi!LB!hspvq! tipxfe!ijhifs!
jnnpcjmjuz!evsbujpo*/!Ipxfwfs-!bojnbmt!sfdfjwjoh!cpui!nejwj.2!
boe!LB!fyijcjufe!tjhojϴdboumz!jodsfbtfe!gsff{joh!evsbujpo!jo!
sftqpotf!up!qipuptujnvmbujpo/!Gvsuifsnpsf-!uif!LB,nejwj.2!
hspvq!tipxfe!tjhojϴdbou!jodsfbtf!jo!tufsfpuzqjdbm!npwfnfout!
evsjoh! qipuptujnvmbujpo! )29/7! ²! 3/1*! dpnqbsfe! up! LB.pomz!
hspvq!)23/6!²!2/9*/

Beejujpobmmz-! qsfwjpvt! sfqpsut! joejdbufe! uibu! 25! ebzt!
bgufs! jousbdfsfcspwfousjdvmbs! benjojtusbujpo! pg! nejwj.2-!

mjufsbuvsf! sfqpsut! eftdsjcf! jut! opo.tfmfdujwf! tvqqsfttjpo! pg!
OBEI!efizesphfobtf!bdujwjuz!\36^/

Opubcmz-!nejwj.2!sfevdfe!qEsq2!mfwfmt!jo!EH!hsbovmf!ofvspot!
xijmf! jodsfbtjoh!sfmbujwf!Ngo3!dpoufou! jo!cpui!nejwj.2.pomz!
boe! LB.usfbufe! hspvqt! evsjoh! tipsu.ufsn! fyqfsjnfout-!
xjui! tjnjmbs! dibohft! pctfswfe! jo! uif! 25.ebz! qptu.joijcjups!
administration experiment.

Effect of mdivi-1 on neurodegeneration and kainate-induced 
ofvspjo˜bnnbujpo!

Gjwf!ebzt!bgufs!LB!benjojtusbujpo-!b!tjhojϴdbou!efdsfbtf! jo!
neuronal density (Gjh/!4-!A*!xbt!pctfswfe!jo!uif!DB4!pg!uif!
ijqqpdbnqvt!)cz!51&*-!boe!up!b!mfttfs!fyufou!jo!uif!hsbovmbs!
EH! mbzfs/!Dpodvssfoumz-! bo! jodsfbtf! jo! jnnvopϵvpsftdfodf!
tubjojoh!gps!HGBQ!boe!uif!njdsphmjbm!nbslfs!JCB2!)Gjh/!4-!Ǎ-!
ǜ-!ǐ*!xbt!opufe!jo!uif!qpmznpsqijd!EH!mbzfs-!dpotjtufou!xjui!
pvs!qsfwjpvt!ϴoejoht!jo!uif!lbjobuf!npefm!\6^/

Uif! mfwfm! pg! bdujwbufe! dbtqbtf.4! )Gjh/! 4-!D-!F*! jo! DB4! ϴfme!
ofvspot! xbt! bmtp! tjhojϴdboumz! jodsfbtfe! jo! LB.usfbufe!
bojnbmt/! Dpncjofe! benjojtusbujpo! pg! nejwj.2! boe! LB! jo!
uif! tipsu.ufsn! fyqfsjnfou! eje! opu! tjhojϴdboumz! bggfdu! uif!
tuvejfe!ofvspefhfofsbujpo!qbsbnfufst-! fydfqu! gps! sfevdjoh!
uif!njdsphmjbm!nbslfs! mfwfm-!tvhhftujoh!b!ubshfufe!bdujpo!pg!
nejwj.2!po!njdsphmjbm!bdujwbujpo/

Effect of mdivi-1 on proliferation and differentiation  
of SGZ cells in the hippocampus

Assessment of neural progenitor proliferation in SGZ on day 
6! pg! uif! fyqfsjnfou! sfwfbmfe! uibu! nejwj.2! eje! opu! sfevdf!
uif!ovncfs!pg!ejwjejoh!dfmmt/! Jo!dpousbtu-!bojnbmt! sfdfjwjoh!
LB!tipxfe!tvqqsfttfe!dfmm!ejwjtjpo!jo!TH[-!xijmf!dpncjofe!
benjojtusbujpo!pg!LB!boe!nejwj.2! jodsfbtfe! uif!ovncfs!pg!
CseV.mbcfmfe!ovdmfj!up!dpouspm!mfwfmt!)Gjh/¡5*/!Bt!njupdipoesj.
bm! gvtjpo!qspnpuft! qspmjgfsbujpo! boe! tfmg.sfofxbm! pg! ofvsbm!
qsphfojupst! evsjoh! ofvsphfoftjt-! nejwj.2! benjojtusbujpo! jo!
uif! LB,nejwj.2! hspvq! mjlfmz! bggfdufe! qspmjgfsbujoh! dfmmt! cz!
altering their mitochondrial dynamics and enhancing mito.
dipoesjbm! gvtjpo-!vmujnbufmz! mfbejoh! up! jodsfbtfe!CseV+ cell 
numbers in SGZ.

Uif! ovncfs! pg! EDY+ neuronal precursors in the SGZ on 
ebz!6!bgufs!dpncjofe!benjojtusbujpo!pg!LB!boe!nejwj.2!xbt!
efdsfbtfe-!xjui!b!gvsuifs!efdmjof!pctfswfe!jo!bmm!fyqfsjnfoubm!
hspvqt!cz!ebz!25-!sfbdijoh!uif! mpxftu!wbmvft! jo!uif!nejwj.2!
hspvq!)Gjh/!5-!C*/!Jo!bojnbmt!sfdfjwjoh!LB!bmpof-!uijt!qbsbnfufs!
was lower than in the control group but increased compared 
up!uif!nejwj.2!hspvq-!xijmf!dpncjofe!benjojtusbujpo!pg!LB!boe!
nejwj.2!eje!opu!sftvmu!jo!b!tzofshjtujd!sfevdujpo!pg!qsfdvstps!
ovncfst/!Cz!ebz!39-!bo!jodsfbtf!jo!EDY+ cells was observed 
jo!LB.usfbufe!bojnbmt! dpnqbsfe! up! uif!qsfwjpvt! ujnf!qpjou-!
xijmf!jo!uif!nejwj.2!hspvq!uifjs!ovncfst!jodsfbtfe!cvu!eje!opu!
sfbdi!dpouspm!wbmvft/!Uif!LB,nejwj.2!hspvq!tipxfe!vojgpsnmz!
sfevdfe!EDY+!dfmm!dpvout!bu!bmm!ujnf!qpjout!)Gjh/!5-!C*/!

Bobmztjt!pg!EDY+ cell morphological type ratios according to 
uif!dmbttjϴdbujpo!qspqptfe!cz!U/!Qmýnqf!fu!bm/!\37^!sfwfbmfe!
uibu!nejwj.2!jodsfbtft!uif!qspqpsujpo!pg!EDY+ cells at early 
nbuvsbujpo! tubhft! )Gjh/! 5-! A*! xijmf! sfevdjoh! uif! gsbdujpo!
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Gjh/! 4/! Joejdbupst! pg! ofvspefhfofsbujpo! boe! qspjo˜bnnbupsz! hmjbm! dibohft! jo! lbjobuf.joevdfe! ijqqpdbnqbm! ebnbhf! xjui! nejwj.2!
administration (5-day period).
ǋ — number of NeuN+!ofvspot!qfs!ϴfme!pg!wjfx<!B!ɖ!dibohft!jo!jnnvopϵvpsftdfodf!joufotjuz!gps!HGBQ!jo!EH!ijqqpdbnqvt-!&!sfmbujwf!up!
control; C!ɖ!dibohft! jo! jnnvopϵvpsftdfodf! joufotjuz! gps! JCB2! jo!EH!ijqqpdbnqvt-!&! sfmbujwf! up!dpouspm<!D!ɖ!nfbo! jnnvopϵvpsftdfodf!
joufotjuz!pg!dbtqbtf.4!jo!DB4!ijqqpdbnqbm!ϴfme!ofvspot-!bscjusbsz!vojut<!ǐ!ɖ!efufdujpo!pg!ofvspot!)OfvO-!sfe*!boe!njdsphmjb!)JCB2-!hsffo*!jo!
hsbovmbs!)HsM*!boe!qpmznpsqijd!)Qpm*!mbzfst!pg!EH!ijqqpdbnqvt<!F!ɖ!efufdujpo!pg!ofvspobm!nbslfs!OfvO!)sfe*!boe!bdujwbufe!dbtqbtf.4!)hsffo*!
jo!DB4!ijqqpdbnqbm!ϴfme/

�

�

A B ǜ D

E

F

synaptophysin staining intensity in DG molecular layer 
tjhojϴdboumz!efdsfbtfe!dpnqbsfe!up!tibn.pqfsbufe!bojnbmt-!
xijmf! QTE:6! dpoufou! jo! hsbovmbs! mbzfs! jodsfbtfe! \28^/! Uif!
observed behavioral changes and previously obtained data 

po!nejwj.2!fggfdut!po!tzobqujd!qspufjot! jo!ijqqpdbnqbm!EH!
tvhhftu!tzobqujd!joϵvfodf!jncbmbodf!boe!bmmpx!vt!up!dpodmvef!
uibu!nejwj.2!bhhsbwbuft!LB.joevdfe!cfibwjpsbm!jnqbjsnfout!
at investigated time points.
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efnpotusbufe!jo!wbsjpvt!fyqfsjnfoubm!npefmt!\2:^/!Ipxfwfs-!
we did not detect increased levels of active Drp1 in DG granule 
layer neurons at early stages after KA administration. Increased 
Drp1 phosphorylation under similar conditions has been 
eftdsjcfe!gps!DB4!ϴfme!ofvspot!\38^/!Uiftf!ejggfsfodft!nbz!
cf!buusjcvufe!up!sfhjpobm!tqfdjϴdjuz!pg!Esq2!qiptqipszmbujpo!
boe! gfbuvsft!pg!njupdipoesjbm!ϴttjpo!sfhvmbujpo! jo!ofvspot!
pg!ejggfsfou!ijqqpdbnqbm!sfhjpot!\39^/!Beejujpobmmz-!tfmfdujwf!
bdujwbujpo! pg! lbjobuf! sfdfqupst-! dpnqbsfe! up! hmvubnbuf!
bdujpo!jo!bduvbm!bcopsnbm!dpoejujpot-!dbvtft!mftt!qspopvodfe!
njupdipoesjbm! nfncsbof! efqpmbsj{bujpo! boe! Db2+ overload 
\3:^-!xijdi!bsf!sfrvjsfe!gps!joevdujpo!pg!njupdipoesjbm!ϴttjpo!
\41^/!Esq2.efqfoefou!njupdipoesjbm!ϴttjpo!bdujwbujpo!bu!mbufs!
tubhft-! efnpotusbufe! jo! pvs! qsfwjpvt! tuvejft! \33^-! jt!nptu!
mjlfmz!bttpdjbufe!xjui!qbuipmphjdbm!tzobqujd!sfpshboj{bujpo!jo!
EH!\7^!boe!sfϵfdut!efmbzfe!fggfdut!pg!LB!benjojtusbujpo/

Discussion

Cbtfe!po!mjufsbuvsf!ebub!\24-!27ɕ2:^!boe!fyqfsjnfoubm!sftvmut-!
the following processes potentially affected by the mitochon.
esjbm!ϴttjpo!joijcjups!nejwj.2!jo!uif!ijqqpdbnqbm!EH!dbo!cf!
qspqptfe!)Gjh/!7*;
2*	fydjupupyjd!ebnbhf!boe!bqpqupujd!dfmm!efbui<
3*	hmjphfoftjt!boe!hmjbm!bdujwbujpo!jo!sftqpotf!up!qbuipmphjdbm!

factors;
4*	ejwjtjpo-! ejggfsfoujbujpo! boe! njhsbujpo! pg! ofvspobm!

precursors in DG;
5*	efoesjuf!hspxui!boe!tzobqujd!dpoofdujpo!gpsnbujpo/

Ju! jt! tvhhftufe! uibu! sfevdfe! njupdipoesjbm! ϴttjpo! voefs!
nejwj.2!bdujpo!opsnbmj{ft!njupdipoesjbm!gvodujpot-!efdsfbtft!
dfmm! bqpquptjt! boe! tvqqsfttft! ofvspefhfofsbujpo-! bt!

Fig. 4. Effects of mdivi-1 on proliferation and differentiation of SGZ cells in hippocampal DG of control animals and in KA administration 
experiment.
ǋ!ɖ!dibohft!jo!qfsdfoubhf!sbujp!pg!EDY+!dfmmt!bu!ejggfsfou!nbuvsbujpo!tubhft!)bddpsejoh!up!Qmvnqf!dmbttjϴdbujpo-!3117*!jo!uif!hsbovmbs!mbzfs!
pg!ijqqpdbnqvt!25!ebzt!bgufs!nejwj.2!benjojtusbujpo<!B!ɖ!ovncfs!pg!CseV+!dfmmt!qfs!TH[!voju!mfohui!jo!tipsu.ufsn!)6!ebzt!bgufs!CseV!boe!LB!
benjojtusbujpo*!fyqfsjnfou!boe!ovncfs!pg!CseV+!ofvspot!jo!mpoh.ufsn!)39!ebzt*!fyqfsjnfou<!C!ɖ!dibohft!jo!EDY+ cell counts in hippocampal 
TH[!po!ebzt!6-!25-!boe!39!bgufs!LB!boe!nejwj.2!benjojtusbujpo!)&!sfmbujwf!up!dpssftqpoejoh!dpouspm*<!D!ɖ!ejggfsfodft!jo!npsqipmphz!pg!EDY+ 
dfmmt!)hsffo*!jo!ijqqpdbnqbm!TH[!cfuxffo!dpouspm!bojnbmt!boe!LB,nejwj.2!hspvq<!ǐ!ɖ!fybnqmf!pg!CseV!efufdujpo!)sfe*!jo!TH[!jo!tipsu.ufsn!
fyqfsjnfou!)6!ebzt*!boe!CseV+!ofvspot!)OfvO!tubjojoh!ɖ!hsffo*!jo!mpoh.ufsn!fyqfsjnfou!)39!ebzt*/!Bsspxt!joejdbuf!ovdmfbs!)EBQJ!tubjojoh!ɖ!
cmvf*!mpdbmj{bujpo!pg!uif!mbcfm-!Ø211/
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ejtdsfqbodjft!mjlfmz!sfmbuf!up!nejwj.2!benjojtusbujpo!qspupdpmt-!
bt!tuvejft!tipxjoh!ofvspqspufdujpo!\39-43^!benjojtufsfe!uif!
drug prior to KA.

LB! benjojtusbujpo! joevdfe! b! qsp.joϵbnnbupsz! hmjbm!
sftqpotf-!dpssfmbujoh!xjui!qsfwjpvtmz!eftdsjcfe!hmjbm!dibohft!
\6-!43^/!Bddpsejoh!up!pvs!ebub-!nejwj.2!buufovbufe!njdsphmjbm!
bdujwbujpo!cvu!eje!opu!bggfdu!btuspdzuft/!Njupdipoesjbm!ϴttjpo!
activation is known to be associated with microglial release 
pg!qsp.joϵbnnbupsz!gbdupst!boe!sfbdujwf!pyzhfo!tqfdjft!\45^-!
bt!xfmm!bt!mjolfe!up!OMSQ4!joϵbnnbtpnf!tjhobmjoh!dbtdbeft!
\46^/! Jo!btuspdzuft-!njupdipoesjbm!ϴttjpo!uispvhi!uif!OG.ƤC!
tjhobmjoh! qbuixbz! foibodft! uif! fyqsfttjpo! pg! joufsmfvljo.
2Ɯ-! uvnps! ofdsptjt! gbdups.ƛ-! boe! joevdjcmf! ojusjd! pyjef!
tzouibtf! \31^-! xijdi! fybdfscbuf! hmvubnbuf! fydjupupyjdjuz!
cz! tvqqsfttjoh! btuspdzujd! hmvubnbuf! nfubcpmjtn-! mfbejoh!
up!ofvspobm!izqfsfydjubcjmjuz! \47^/!Uif!qsftfou!ϴoejoht!bsf!
dpotjtufou! xjui! sfqpsufe! sfevdujpot! jo! njdsphmjb.joevdfe!
ofvspjoϵbnnbujpo!jo!uif!lbjobuf!npefm!\43^-!cvu!dpousbejdu!
aforementioned experiments in the pilocarpine epilepsy 
npefm!\44^!xifsf!nejwj.2!sfevdfe!sfbdujwf!btusphmjptjt!xijmf!
foibodjoh! njdsphmjbm! qsp.joϵbnnbupsz! sftqpotf/! Uif! spmf!
pg!njdsphmjb! jo! fqjmfqtz! sfnbjot! bncjhvpvt-! bt! ju! dpouspmt!
ofvspobm!tvswjwbm!jo!uif!EH-!xijmf!jut!bdujwbujpo!jt!ofdfttbsz!
for eliminating ectopic neurons that promote aberrant 
fydjubujpo!jo!uif!EH!\48^/

Aberrant neurogenesis in the DG is considered to contribute 
up! ofvspobm! ofuxpsl! izqfstzodispoj{bujpo! jo! ufnqpsbm!
mpcf! fqjmfqtz/! Uif! qspmjgfsbujpo-! ejggfsfoujbujpo-!nbuvsbujpo-!
and migration of neuronal precursors are known to 
jowpmwf! npejϴdbujpot! jo! njupdipoesjbm! ezobnjdt! boe!
nfubcpmjd! sfqsphsbnnjoh! \34^-! tvhhftujoh! uibu! sfhvmbupst!

Uif! fydfttjwf! joijcjujpo! pg!Esq2! cz!nejwj.2! pctfswfe! jo! uif!
tipsu.ufsn!fyqfsjnfou!jo!LB.usfbufe!bojnbmt!gvsuifs!eftubcjmj{ft!
njupdipoesjbm! ezobnjdt/! Dfmmt! xjui! ijhi! cbtbm! qEsq2.T7270
qEsq2.T748! sbujp! tipx! jodsfbtfe! tfotjujwjuz! up! joijcjujpo! pg!
njupdipoesjbm!ejwjtjpo-!xijdi!fybdfscbuft!LB.joevdfe!ebnbhf-!
jodmvejoh!uispvhi!bvupqibhz!jnqbjsnfout!\38^/

Uif!pctfswfe!jodsfbtf!jo!Ngo30TEIC!sbujp!jo!uif!LB,nejwj.2!
hspvq!nbz!cf!bttpdjbufe!xjui!nejwj.2ɘt!bcjmjuz!up!npevmbuf!
Ca2+! tjhobmjoh! joefqfoefoumz! pg! Esq2! \27^/! Ngo3-! cftjeft!
sfhvmbujoh!njupdipoesjbm!gvtjpo-!bmtp!dpouspmt!njupdipoesjbm!
joufsbdujpo! xjui! foepqmbtnjd! sfujdvmvn! nfncsboft! \21^/!
Uijt!fmfwbujpo!pg!Ngo3!jo!uif!LB,nejwj.2!hspvq!nbz!sfϵfdu!
foibodfe! njupdipoesjbm.FS! ufuifsjoh! boe! jnqspwfe! Db2+ 
buffering capacity.

Jo!pvs!fyqfsjnfou-!hsbovmf!ofvspot!pg! uif!EH!tipxfe! mftt!
ebnbhf!dpnqbsfe! up!DB4!ofvspot-! dpotjtufou!xjui! sfqpsut!
of low apoptosis levels in granule neurons following status 
fqjmfqujdvt! joevdujpo! \42^/! Nejwj.2! benjojtusbujpo! eje! opu!
demonstrate immediate neuroprotective effects in the 
tipsu.ufsn! fyqfsjnfou-! mjlfmz! evf! up! qsfepnjobou! ofdspujd!
fydjupupyjd!dfmm!efbui/!Puifs!tuvejft!ibwf!sfqpsufe!nejwj.2.
nfejbufe! sfevdujpo! pg! LB.joevdfe! DB4! ofvspobm! ebnbhf-!
tvqqsfttjpo! pg! Esq2.efqfoefou! njupdipoesjbm! ϴttjpo-! boe!
QBSLJO.nfejbufe!efhsbebujpo!\43^/!Bo!bouj.bqpqupujd!fggfdu!pg!
nejwj.2!ibt!bmtp!cffo!qspqptfe!uispvhi!sfevdfe!dzupdispnf!
d!sfmfbtf!boe!dbtqbtf.4!joijcjujpo!\39^/!Dpowfstfmz-!tvqqpsujoh!
pvs! ϴoejoht-! uif! qjmpdbsqjof! fqjmfqtz! npefm! sfwfbmfe! op!
ofvspqspufdujwf! fggfdut! pg!nejwj.2! \44^/! Jo! uif! tbnf! tuvez-!
18G.GEH! QFU! efnpotusbufe! nejwj.2! fybdfscbujpo! pg! tubuvt!
fqjmfqujdvt.joevdfe! dpsujdbm! izqpnfubcpmjtn-! buusjcvufe!
cz! bvuipst! up! btuspdzujd! eztgvodujpo! \44^/! Uiftf! mjufsbuvsf!

Fig. 5. Behavioral changes in animals 14 days after combined administration of KA and mdivi-1 in novel object recognition and 
photostimulation tests.
ǋ!ɖ!fyqmpsbujpo!ujnf!pg!gbnjmjbs!)xijuf!cbst*!boe!opwfm!)hsbz!cbst*!pckfdut!po!ebz!3!pg!uftujoh<!B!ɖ!evsbujpo!pg!gsff{joh!fqjtpeft!jo!bdupnfufs!
bsfob!voefs!opsnbm!)xijuf!cbst*!boe!tuspcf!)hsbz!cbst*!mjhiujoh!dpoejujpot-!ebtife!mjof¡ɖ!nfbo!gps!dpouspm!bojnbmt/!
+p!=!1/16!cfuxffo!joejdbupst!xjuijo!pof!hspvq<!#p!=!1/16!dpnqbsfe!up!LB!hspvq/!

BA
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Uif!pctfswfe!efdsfbtf!jo!TH[!qspmjgfsbujpo!po!ebz!6!qptu.LB!
injection appears related to direct damage to the hippocampal 
ofvsphfojd!ojdif!\54^-!boe!nbz!bmtp!cf!fyqmbjofe!cz!uvnps!
ofdsptjt!gbdups.ƛ!tfdsfujpo!gspn!sfbdujwf!njdsphmjb!dbqbcmf!pg!
tvqqsfttjoh!ofvsbm!qsphfojups!qspmjgfsbujpo!jo!TH[!\55^/

Previous research has demonstrated the role of mitochondrial 
dynamics in differentiation and proliferation of neural stem 
dfmmt! \56^¡ ɖ! njupdipoesjbm! gvtjpo! foibodfe! uifjs! sfofxbm-!
xijmf! bdujwbujpo! pg! njupdipoesjbm! ϴttjpo! qspnpufe! gvsuifs!
ejggfsfoujbujpo/!Ipxfwfs-!bopuifs!tuvez!tipxfe!uibu!nejwj.2!
exposure in vitro reduced proliferation of neuronal precursors 
boe!IfMb! dfmmt! \36^/! Jo! pvs! tuvez-! xf! gpvoe! op! tjhojϴdbou!
fggfdu!pg!nejwj.2!po!TH[!dfmm!qspmjgfsbujpo!jo!dpouspm!bojnbmt!bu!
fbsmz!ujnfqpjout!bgufs!benjojtusbujpo-!cvu!jo!uif!LB,nejwj.2!
hspvq-! uif! ovncfs! pg! CseV.mbcfmfe! dfmmt! jo! TH[! jodsfbtfe-!
xijdi!nbz!cf!bttpdjbufe!xjui!nejwj.2!bouj.bqpqupujd!fggfdut!
and could depend on agent concentrations and the balance 
pg!njupdipoesjbm!gvtjpo0ϴttjpo!qspdfttft/

LB!benjojtusbujpo! jo! uijt! tuvez! sfevdfe!EDY+ cell number 
cz! ebz! 25-! joejdbujoh! efdsfbtfe! ofvsphfoftjt/!Ipxfwfs-! cz!
ebz!39-!uifsf!xbt!bo!jodsfbtf!jo!EDY+ neuronal precursors 

pg! njupdipoesjbm! ϴttjpo! nbz! cf! sfmfwbou! gps! beesfttjoh!
abnormal plasticity.

Pvs! tuvejft! boe!puifst!vtjoh! uif!LB.joevdfe!ijqqpdbnqbm!
sclerosis model have demonstrated morphological and 
ejtusjcvujpobm!bcopsnbmjujft!jo!EDY+!ofvspobm!qsfdvstpst!\33-!
49^/!Fdupqjd!njhsbujpo!boe!efoesjujd!sfpshboj{bujpo!pg!hsbovmf!
cells have been described in human hippocampal sclerosis 
boe! fyqfsjnfoubm! fqjmfqtz! npefmt! \4:-! 51^/! Bddpsejoh! up!
E/N/T/! Npvsb! fu! bm/-! EDY+ cell maturation depends on 
ofuxpsl!bdujwjuz!jo!ijqqpdbnqbm!tusvduvsft-!xijmf!EDY+ cells 
themselves can regress to earlier developmental stages with 
sftupsfe!btusphmjphfojd!qpufoujbm!\52^/

The present study demonstrated suppression of neurogenesis 
jo!uif!TH[!voefs!nejwj.2!joϵvfodf/!Npsfpwfs-!xf!qsfwjpvtmz!
pctfswfe!gpsnbujpo!pg!EDY+!dfmm!dmvtufst-!sfevdujpo!pg!QTB.
NCAM,0EDY+ cells with branched processes in the molecular 
mbzfs-! boe! jnqbjsfe! nbuvsbujpo! pg! hsbovmbs! ofvspot! \28^/!
Similar changes have been described in the subventricular 
{pof! boe-! bddpsejoh! up!I/K/! Ljn! fu! bm/-! bsf! bttpdjbufe!xjui!
bmufsfe!jousbdfmmvmbs!njupdipoesjbm!mpdbmj{bujpo!ofdfttbsz!gps!
dzuptlfmfubm!sfnpefmjoh!jo!ejggfsfoujbujoh!ofvspot!\53^/

Fig. 6. Neurogenesis in the granule cell layer of the hippocampal DG and effects of mitochondrial dynamics inhibitor mdivi-1 under 
abnormal conditions.
2!ɖ!bqpqupujd!dfmm!efbui<!3!ɖ!hmjphfoftjt!boe!qsp.joϵbnnbupsz!hmjbm!bdujwbujpo<!4!ɖ!jnqbjsfe!njhsbujpo!boe!ejggfsfoujbujpo!pg!ofvspobm!qsfdvstpst-!
dispersion of granule cell layer; 4 — synaptic dysfunction and aberrant plasticity.
DB!ɖ!dpsov!bnnpojt<!TH[!ɖ!tvchsbovmbs!{pof<!HDM!ɖ!hsbovmf!dfmm!mbzfs<!NDM!ɖ!npmfdvmbs!mbzfs<!OTD!ɖ!ofvsbm!tufn!dfmm<!TZQ!ɖ!tzobqupqiztjo<!
Nestin — neural stem cell marker; NeuN — mature neuron marker protein.
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tbnf!bsfob!{poft!ps!pckfdut!\61ɕ63^-!xijdi!qbsbmmfmt!pvs!
results indicating impaired recognition mechanisms and 
increased stereotypical movements in animals receiving 
nejwj.2!bgufs!LB.joevdfe!ijqqpdbnqbm!ebnbhf/

Conclusion

Uif!njupdipoesjbm! ejwjtjpo! joijcjups!nejwj.2! jo! pvs! fyqfs.
iments did not demonstrate neuroprotective properties 
against the acute excitotoxic effect of kainic acid on mature 
ijqqpdbnqbm! ofvspot-! bmuipvhi! sfevdfe! njdsphmjbm! bdujwb.
ujpo!jo!EH!xbt!opufe/!Bu!uif!tbnf!ujnf-!xf!efnpotusbufe!b!
qspopvodfe! joijcjupsz!fggfdu!pg!nejwj.2!po!nbuvsbujpo!boe!
differentiation of granular layer neurons in the hippocampus 
cpui!jo!dpouspm!bojnbmt!boe!jo!uif!LB!benjojtusbujpo!npefm-!
indicating the possibility of modulating aberrant neurogene.
tjt!uispvhi!joijcjujpo!pg!njupdipoesjbm!ϴttjpo/!Ipxfwfs-!op!
positive behavioral effects were detected when using mdi.
wj.2!bu!tipsu!joufswbmt!gpmmpxjoh!lbjobuf.joevdfe!ijqqpdbnqbm!
damage. 

Eftqjuf!ovnfspvt!qspnjtjoh!fyqfsjnfoubm!ebub-! uif!vtf!pg!
mitochondrial dynamics inhibitors for correcting pathological 
processes in the hippocampus requires differentiated assess.
ment of their effects on various cell types. The effects of 
nejwj.2!tipvme!cf!jowftujhbufe!bu!ejggfsfou!ujnf!qpjout!bgufs!
hippocampal injury reproduction to determine its true thera.
qfvujd!qpufoujbm/!Jo!nptu!tuvejft!dibsbdufsj{joh!uif!ofvspqsp.
ufdujwf!qspqfsujft!pg!nejwj.2-!ju!xbt!vtfe!qsfwfoujwfmz-!xijdi!
prevents full translation of the established protective effects 
to real clinical conditions.

dpnqbsfe! up! fbsmjfs! ujnfqpjout-! bddpnqbojfe! cz! fmfwbufe!
numbers of mature neurons with incorporated labels. These 
ϴoejoht! bmjho! xjui! uif! eftdsjcfe! cjqibtjd! bdujpo! pg! LB!
showing early inhibitory and delayed stimulatory effects on 
ofvsphfoftjt!\57^/!Ju!tipvme!cf!opufe!uibu!eftqjuf!jodsfbtfe!
ofvspo!gpsnbujpo!jo!uif!EH!hsbovmbs!mbzfs!jo!fqjmfqujd!npefmt-!
most demonstrate distribution and morphology abnormalities 
\4:-!58^-!joejdbujoh!qbuipmphjdbm!ofvsphfoftjt!uibu!qspnpuft!
fqjmfqujgpsn!bdujwjuz/!Fbsmz!benjojtusbujpo!pg!nejwj.2! jo! uif!
lbjobuf! npefm! opsnbmj{fe! ejwjejoh! dfmm! dpvout! jo! TH[! cvu!
eje!opu!jodsfbtf!EDY+!qsfdvstpst!boe!sfevdfe!CseV.mbcfmfe!
nbuvsf!ofvspot-!mjlfmz!sfϵfdujoh!tmpxfe!nbuvsbujpo!boe!tijgu!
upxbse!hmjphfojd!ejggfsfoujbujpo-!dpssfmbujoh!xjui!ϴoejoht!cz!
E/N/T/¡Npvsb!fu!bm/!\49^/

Uifsfgpsf-! jo! pvs! fyqfsjnfout! nejwj.2! efnpotusbufe!
bo! fggfdu! po! ijqqpdbnqbm! ofvsphfoftjt-! xijdi! dpvme! cf!
considered as a potential opportunity for modulating 
bcfssbou! ofvsphfoftjt! jo! fqjmfqtz/! Ipxfwfs-! tfwfsbm!
studies have reported that suppression of neurogenesis 
increases sensitivity to KA action. Mice with reduced 
ofvsphfoftjt! tipxfe! ijhifs! gsfrvfodz-! tfwfsjuz! boe!
evsbujpo! pg! tfj{vsft! joevdfe! cz! LB! benjojtusbujpo! \59^-!
with similar results observed in the pilocarpine model of 
ufnqpsbm!mpcf!fqjmfqtz!\5:^/!Uiftf!ϴoejoht!bsf!dpotjtufou!
xjui!pvs!pctfswfe!fybdfscbujpo!pg!LB.joevdfe!cfibwjpsbm!
jnqbjsnfout! jo! bojnbmt! gpmmpxjoh!nejwj.2! benjojtusbujpo-!
which suppressed neurogenesis and neuronal 
differentiation in DG. In hippocampal lesions and epilepsy 
npefmjoh-! bojnbmt! efnpotusbuf! b! ufoefodz! gps! sfqfujujwf!
cfibwjpsbm! tusbufhjft-! jodmvejoh! sfqfbufe! sfuvsot! up! uif!
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iuuqt;00psdje/psh01111.1112.8223.3667
Alla V. Stavrovskaya!ɖ!Dboe/!Tdj/!)Cjpm/*-!Ifbe-!Mbcpsbupsz!pg!fyqfsjnfoubm!
qbuipmphz! pg! ofswpvt! tztufn! boe! ofvspqibsnbdpmphz-! Svttjbo! Dfoufs! pg!
Ofvspmphz!boe!Ofvsptdjfodf-!Nptdpx-!Svttjb-!
iuuqt;00psdje/psh01111.1113.979:.1:45
Ivan A. Potapov!ɖ!kvojps!sftfbsdifs-!Mbcpsbupsz!pg!fyqfsjnfoubm!qbuipmphz!pg!
ofswpvt!tztufn!boe!ofvspqibsnbdpmphz-!Svttjbo!Dfoufs!pg!Ofvspmphz!boe!
Ofvsptdjfodf-!Nptdpx-!Svttjb-!iuuqt;00psdje/psh01111.1113.8582.4849
Vladimir S. Sukhorukov! ɖ! Es/! Tdj/! )Nfe/*-! Qspgfttps-! Ifbe-! Mbcpsbupsz! pg!
ofvspnpsqipmphz-!Svttjbo!Dfoufs!pg!Ofvspmphz!boe!Ofvsptdjfodf-!Nptdpx-!
Svttjb<! Qspgfttps-! Efqbsunfou! pg! npsqipmphz-! Jotujuvuf! pg! Bobupnz! boe!
Npsqipmphz!obnfe!bgufs!Bdbe/!Zv/!N/!Mpqvlijo-!Qjsphpw!Svttjbo!Obujpobm!
Sftfbsdi!Nfejdbm!Vojwfstjuz-!Nptdpx-!Svttjb-!
iuuqt;00psdje/psh01111.1113.1663.7:4:

Author contributions: Voronkov D.N., Stavrovskaya A.V.! ɖ! dpodfquvbmj{b.
ujpo-!nfuipepmphz-!jowftujhbujpo-!ebub!dvsbujpo!boe!gpsnbm!bobmztjt-!psjhjobm!
esbgu! qsfqbsbujpo-! qspkfdu! benjojtusbujpo! boe! dppsejobujpo<! Fedorova E.N., 
Ryabova M.S., Pavlova A.K., Egorova A.V., Potapov I.A/!ɖ!jowftujhbujpo-!ebub!
dvsbujpo!boe!gpsnbm!bobmztjt-!psjhjobm!esbgu!qsfqbsbujpo<!Sukhorukov V.S. — 
project administration and coordination.

ǓǸǿǹǻǷǫȁǳȊ!ǹǬ!ǫǭǽǹǻǫȀ

ǍǹǻǹǸǵǹǭ!ǏǷǳǽǻǳǴ!ǘǳǵǹǶǫǰǭǳȂ!ɖ!ǵǫǸǯ/!Ƿǰǯ/!ǸǫǾǵ-!Ǽ/!Ǹ/!Ǽ/!ǶǫǬ/!ǸǰǴǻǹǷǹǻ.
ǿǹǶǹǮǳǳ!ǓǸǼǽǳǽǾǽǫ!ǷǹǲǮǫ!ǛǹǼǼǳǴǼǵǹǮǹ!ȁǰǸǽǻǫ!ǸǰǭǻǹǶǹǮǳǳ!ǳ!ǸǰǴǻǹǸǫǾǵ-!
ǗǹǼǵǭǫ-!ǛǹǼǼǳȊ-!iuuqt;00psdje/psh01111.1112.6333.6433
ǟǰǯǹǻǹǭǫ!ǐǭǮǰǸǳȊ!ǘǳǵǹǶǫǰǭǸǫ!ɖ!Ƿ/!Ǹ/!Ǽ/!ǶǫǬ/!ǸǰǴǻǹǷǹǻǿǹǶǹǮǳǳ!ǓǸǼǽǳ.
ǽǾǽǫ!ǷǹǲǮǫ!ǛǹǼǼǳǴǼǵǹǮǹ!ȁǰǸǽǻǫ!ǸǰǭǻǹǶǹǮǳǳ!ǳ!ǸǰǴǻǹǸǫǾǵ-!ǗǹǼǵǭǫ-!ǛǹǼ.
ǼǳȊ<! ǫǼǼǳǼǽǰǸǽ! ǵǫǿ/! ǷǹǻǿǹǶǹǮǳǳ! ǓǸǼǽǳǽǾǽǫ! ǫǸǫǽǹǷǳǳ! ǳ! ǷǹǻǿǹǶǹǮǳǳ! 
ǳǷ/!ǫǵǫǯ/!ǩ/Ǘ/!ǖǹǺǾȀǳǸǫ!ǛǘǓǗǞ!ǳǷ/!ǘ/Ǔ/!ǚǳǻǹǮǹǭǫ-!ǗǹǼǵǭǫ-!ǛǹǼǼǳȊ-!
iuuqt;00psdje/psh01111.1113.3239.:167!
ǚǫǭǶǹǭǫ! ǋǸǫǼǽǫǼǳȊ! ǕǳǻǳǶǶǹǭǸǫ! ɖ! ǶǫǬǹǻǫǸǽ.ǳǼǼǶǰǯǹǭǫǽǰǶȇ! ǶǫǬ/! ȈǵǼ.
ǺǰǻǳǷǰǸǽǫǶȇǸǹǴ! ǺǫǽǹǶǹǮǳǳ! ǸǰǻǭǸǹǴ! ǼǳǼǽǰǷȆ! ǳ! ǸǰǴǻǹǿǫǻǷǫǵǹǶǹǮǳǳ!
ǓǸǼǽǳǽǾǽǫ!ǷǹǲǮǫ!ǛǹǼǼǳǴǼǵǹǮǹ!ȁǰǸǽǻǫ!ǸǰǭǻǹǶǹǮǳǳ!ǳ!ǸǰǴǻǹǸǫǾǵ-!ǗǹǼǵǭǫ-!
ǛǹǼǼǳȊ-!iuuqt;00psdje/psh0111:.1117.6764.6635
ǛȊǬǹǭǫ!ǗǫǻǳȊ!ǜǰǻǮǰǰǭǸǫ!ɖ!ǶǫǬǹǻǫǸǽ.ǳǼǼǶǰǯǹǭǫǽǰǶȇ!ǶǫǬ/!ǸǰǴǻǹǷǹǻǿǹ.
ǶǹǮǳǳ!ǓǸǼǽǳǽǾǽǫ!ǷǹǲǮǫ! ǛǹǼǼǳǴǼǵǹǮǹ! ȁǰǸǽǻǫ! ǸǰǭǻǹǶǹǮǳǳ! ǳ! ǸǰǴǻǹǸǫǾǵ-!
ǗǹǼǵǭǫ-!ǛǹǼǼǳȊ-!iuuqt;00psdje/psh0111:.1114.66:7.8741
ǐǮǹǻǹǭǫ!ǋǸǸǫ!ǍǫǶǰǻǳǰǭǸǫ!ɖ!ǵǫǸǯ/!Ƿǰǯ/!ǸǫǾǵ-!Ǹ/!Ǽ/!ǶǫǬ/!ǸǰǴǻǹǷǹǻǿǹǶǹǮǳǳ!
ǓǸǼǽǳǽǾǽǫ!ǷǹǲǮǫ!ǛǹǼǼǳǴǼǵǹǮǹ!ȁǰǸǽǻǫ!ǸǰǭǻǹǶǹǮǳǳ!ǳ!ǸǰǴǻǹǸǫǾǵ-!ǗǹǼǵǭǫ-!
ǛǹǼǼǳȊ<! ǯǹȁǰǸǽ! ǵǫǿ/! ǷǹǻǿǹǶǹǮǳǳ!ǓǸǼǽǳǽǾǽǫ! ǫǸǫǽǹǷǳǳ! ǳ!ǷǹǻǿǹǶǹǮǳǳ!
ǳǷ/! ǫǵǫǯ/!ǩ/Ǘ/!ǖǹǺǾȀǳǸǫ! ǛǘǓǗǞ!ǳǷ/!ǘ/Ǔ/!ǚǳǻǹǮǹǭǫ-!ǗǹǼǵǭǫ-! ǛǹǼǼǳȊ-!
iuuqt;00psdje/psh01111.1112.8223.3667!
ǜǽǫǭǻǹǭǼǵǫȊ!ǋǶǶǫ!ǍǫǯǳǷǹǭǸǫ!ɖ!ǵǫǸǯ/!ǬǳǹǶ/!ǸǫǾǵ-!ǲǫǭ/!ǶǫǬ/!ȈǵǼǺǰǻǳǷǰǸ.
ǽǫǶȇǸǹǴ!ǺǫǽǹǶǹǮǳǳ!ǸǰǻǭǸǹǴ!ǼǳǼǽǰǷȆ!ǳ!ǸǰǴǻǹǿǫǻǷǫǵǹǶǹǮǳǳ!ǓǸǼǽǳǽǾǽǫ!
ǷǹǲǮǫ! ǛǹǼǼǳǴǼǵǹǮǹ! ȁǰǸǽǻǫ! ǸǰǭǻǹǶǹǮǳǳ! ǳ! ǸǰǴǻǹǸǫǾǵ-! ǗǹǼǵǭǫ-! ǛǹǼǼǳȊ-!
iuuqt;00psdje/psh01111.1113.979:.1:45
ǚǹǽǫǺǹǭ!ǓǭǫǸ!ǋǶǰǵǼǫǸǯǻǹǭǳȂ!ɖ!Ƿ/!Ǹ/!Ǽ/!ǶǫǬ/!ȈǵǼǺǰǻǳǷǰǸǽǫǶȇǸǹǴ!ǺǫǽǹǶǹ.
Ǯǳǳ!ǸǰǻǭǸǹǴ!ǼǳǼǽǰǷȆ!ǳ!ǸǰǴǻǹǿǫǻǷǫǵǹǶǹǮǳǳ!ǓǸǼǽǳǽǾǽǫ!ǷǹǲǮǫ!ǛǹǼǼǳǴ.
ǼǵǹǮǹ!ȁǰǸǽǻǫ!ǸǰǭǻǹǶǹǮǳǳ!ǳ!ǸǰǴǻǹǸǫǾǵ-!ǗǹǼǵǭǫ-!ǛǹǼǼǳȊ-!
iuuqt;00psdje/psh01111.1113.8582.4849
ǜǾȀǹǻǾǵǹǭ!ǍǶǫǯǳǷǳǻ!ǜǰǻǮǰǰǭǳȂ!ɖ!ǯ.ǻ!Ƿǰǯ/!ǸǫǾǵ-!ǲǫǭ/!ǶǫǬ/!ǸǰǴǻǹǷǹǻǿǹ.
ǶǹǮǳǳ!ǓǸǼǽǳǽǾǽǫ!ǷǹǲǮǫ! ǛǹǼǼǳǴǼǵǹǮǹ! ȁǰǸǽǻǫ! ǸǰǭǻǹǶǹǮǳǳ! ǳ! ǸǰǴǻǹǸǫǾǵ-!
ǗǹǼǵǭǫ-! ǛǹǼǼǳȊ<! ǺǻǹǿǰǼǼǹǻ! ǵǫǿ/! ǷǹǻǿǹǶǹǮǳǳ! ǓǸǼǽǳǽǾǽǫ! ǫǸǫǽǹǷǳǳ!
ǳ! ǷǹǻǿǹǶǹǮǳǳ! ǳǷ/! ǫǵǫǯ/! ǩ/Ǘ/! ǖǹǺǾȀǳǸǫ! ǛǘǓǗǞ! ǳǷ/! ǘ/Ǔ/! ǚǳǻǹǮǹǭǫ-! 
ǗǹǼǵǭǫ-!ǛǹǼǼǳȊ-!iuuqt;00psdje/psh01111.1113.1663.7:4:

ǍǵǶǫǯ! ǫǭǽǹǻǹǭ; ǍǹǻǹǸǵǹǭ! Ǐ/ǘ/-! ǜǽǫǭǻǹǭǼǵǫȊ! ǋ/Ǎ/! ɖ! ǵǹǸȁǰǺȁǳȊ! ǳǼǼǶǰ.
ǯǹǭǫǸǳȊ-! ǻǫǲǻǫǬǹǽǵǫ!ǷǰǽǹǯǹǶǹǮǳǳ-! ǺǻǹǭǰǯǰǸǳǰ! ǳǼǼǶǰǯǹǭǫǸǳȊ-! ǵǾǻǳǻǹ.
ǭǫǸǳǰ! ǳ! ǫǸǫǶǳǲ! ǯǫǸǸȆȀ-! ǻǾǵǹǭǹǯǼǽǭǹ! ǳ! ǵǹǹǻǯǳǸǫȁǳȊ<!ǟǰǯǹǻǹǭǫ! ǐ/ǘ/-!
ǚǫǭǶǹǭǫ!ǋ/Ǖ/-!ǛȊǬǹǭǫ!Ǘ/ǜ/-!ǐǮǹǻǹǭǫ!ǋ/Ǎ/-!ǚǹǽǫǺǹǭ!Ǔ/ǋ/!ɖ!ǺǻǹǭǰǯǰǸǳǰ!ǳǼ.
ǼǶǰǯǹǭǫǸǳȊ-!ǵǾǻǳǻǹǭǫǸǳǰ!ǳ!ǫǸǫǶǳǲ!ǯǫǸǸȆȀ<!ǜǾȀǹǻǾǵǹǭ!Ǎ/ǜ/!ɖ!ǵǹǸȁǰǺȁǳȊ!
ǳǼǼǶǰǯǹǭǫǸǳȊ-!ǻǫǲǻǫǬǹǽǵǫ!ǷǰǽǹǯǹǶǹǮǳǳ-!ǻǾǵǹǭǹǯǼǽǭǹ!ǳ!ǵǹǹǻǯǳǸǫȁǳȊ/


