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Abstract
Introduction.! Nejwj.2-! bo!joijcjups! pg! njupdipoesjon! , ttjpo-! ibt! ofvspgspufdujwf! gpufoujon! boe! dbo! npevibuf! gbui prphjdbr! ofvspaibtujdjuz-! x ijdi!
is of interest for developing pharmacological therapies for mesial temporal lobe epilepsy.
The aim!pgluijt!tuvez! jt!up! tvnnbsj{fluiflsftviut! pg! b! tfsjft! pg! fygfsjnfout! xjui! nejwj.2! po! b! npefi! pg! Ibjobuf.joevdfe! ijqgpdbngbn! ebnbhf!
and evaluate the prospects of modulating mitochondrial dynamics to suppress neurodegeneration and aberrant plasticity.
Materials and methods.!Xjtubs!shut!sfdfjwfe! Ibjojd!bdje!jokfdujpot!jouplui ! ijggpdbngvt!boe!nejwj.2!jouplui fibufshldfsfeshilwousjdift/! Innvop.
morphological assessment included evaluation of proliferation and differentiation (using BrdU), maturation and damage of granule layer hippocam.
gbntofvspot!)bttfttjohlovncfst!pg!OfvO.!boe! EDY.qptjujwf!dfmt*!hrjbn!sfbdujpo-Iboeldibohft!jo!njupdipoesjbilezobnjdt!)ezobnjo.sfibufe! gspufijo!
and mitofusin 2). The animals’ ability for novel object recognition and response to photostimulation were studied.
Results.! Nejwj.2! tipxfe!op! ofvspgspufdujwf! fygfdu! po! nbuvst! 1jggpdbnabi! ofvspot! gpmpxjoh! Ibjojd! bdje! benjojtusbujpo-! cvul sfevdfe! njdsphrjbn!
bdujwbujpo! jo!ui f! efoubuf! hzsvt! xjui pvu! bggfdujoh! sfbdujwf! btusphjptjt/! Nejwj.2! brtp! tvqgsfttfe! nbuvsbujpo! boe! ejggfsfoujbujpo! pg! hshovrf! ibzfs!
ijggpdbngbntofvspot!jo!cpui!dpousprlbojnbnt!boelui f! 1bjobuf! npefi-lcvuloplgptjujwf!cfibwjpshnt fygfdut!pg!nejwj.2! fygptvsfixfsfipctfswie/
Conclusion. The data indicate the potential of modulating aberrant neurogenesis through inhibition of mitochondrial division; however, the practi.
dontgsptgfdut!pgtvtjoh!nejwj.2!gps!beesfttjoh!bcopsnbilgspdfttft!joluiflijggpdbngvt!bsfinjnjufelczlui finvijonjdjuz! pg! nejwj.2! fygfdut! polejygfsfou!
hippocampal cell populations and the complexity of their control.
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Introduction

Uiflchibodf!pg!njupdi poesjbnigvtjpolboe!dttjpo!jt!dsvdjonlgps!
maintaining cellular viability. Impairments in mitochondrial
dynamics have been described in various neurological
ejtpsefst! \2"-! nbljoh! uif! tuvez! pg! nprfdvibs! Nfdibojtnt!
regulating mitochondrial dynamics in normal and abnormal
conditions a promising direction for developing modern
pharmacological agents. Modulation of mitochondrial
ezobnjdt-! jo! gbsujdvnbs! sfqsftfout! b! gpufoujbn! uifshgfwvuja!
approach for mesial temporal lobe epilepsy with hippocampal
tdrfsptjt-! xijdi! jt! dpotjefsfe! uif! nptu! dpnnpo! dovtf!
pg! esvh.sftjtubou! fojrfqtz! \3V! Fogfdujwf! gibsnbdpnphjdbn!
treatment strategies for this condition are currently lacking.

B! xfm.dibshdufsj{fe! fyqfsinfoubr! npefn! sfanjdbujoh! uif!
abnormalities observed in mesial temporal epilepsy with
hippocampal sclerosis is the administration of kainic acid
)LB*j d! bo! bhpojtu! pg! jpopuspgjd! Ibjobuf! sfdfqupst; d! up!
bojnbnt/! LB! benjojtushujpo! joevdft! tubuvt! fgjrfqujdvt:!
fydjupupyjd! ebnbhf!up! ijggpdbngbn! ofvspot-! boe! gspnpuft!
tgpoubofpvt!tfj{vsfibdujwjuz!\4-15"

LB.joevdfe! fydjupupyjd! ofvspobn! efbui! jt! nfejbufe! cz! Db?*
pwfsipbe-! pyjebujwf! tusftt-! boe! dpotfrvfou! njupdipoes;jbn!
dysfunction. Damage to mitochondrial membranes facilitates
uiFisfrfbtflpg!bgpquptjt.joevdjoh!gbdupst!gspn!njupdi poesjb-!
rfbejohlup!bgpqupujd!dfmiefoui N\4Y

Ofvspotljolui fIDB4!sthjpo!)dpsovibnnpojt*pgui flijggpdbn.
gvtibsfinptulwwviofsbenflup!LB-Ixijdiljt!bttpdjbufe!xjuiluifjs!
high expression of GluK4 and GIuK5 kainate receptor sub.
vojut!uibu! fyijcju! nbyjnbrb>ojuz! gps! LBN\4Y! Gvsui fsnpsf-!
ijhi.b>ojuz!HivL3!sfdfqupstosFhpdbnj{fe!bului flgptutzobqujd!
ufsnjobnt!pg!npttz!ecfst!jolui FIDB4/'Uifjs!tuyjnvibujpo!nfbet!
to rapid activation of detonator synapses via recurrent glu.
ubnbufshjd! dpmbufsbt-! gspnpujoh! ofvspobn! tzodispoj{bujpo!
boe!joevdujpo!pg!fajrfqujgpsn!bdujwjuz\5VILB!benjojtusbujpo!
bitp! joevdft! gsp.joebnnbupsz! hijbn! bdujwbujpo-! dbvtjoh! ejt.
svqujpot! jo! hivubnbuf! nfubcprjtn-! xbufs.jpo! ipnfptubtjt-!
boe!sfpshboj{bujpo!pg!hnjpwbtdvibs!joufshdujpot\6"/

LB.joevdfe! ebnbhf!up! DB2!bhoe! DB4! ofvspot! usjhhfst! tfd.
poebsz!dibohft!joluif!ijggpdbngbn! efoubuflhzsvt!)EHY!sf.
evdfe! ijibs! ofvspo! efotjuz! ejtgfstjpo! boe! fdupqjb! pg! hsb.
ovnbs! tbzfs! ofvspot-! bipoh! xjui! sfpshboj{bujpo! pg! ofvspobn!
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!nvrujarf! Fydjubupsz!djsdvjut!jotui flijggpdbngbn EH-Ix i jd !
dpousjcvuft! up! fajrfquphfojd! gpdvt! efwfipgnfou! \5-! 7-1 8Y!
Uivtlui f! LB.joevdfe! npefi! sfgspevdft!ui ! gbuipnpsqip.
logical changes observed in hippocampal sclerosis and mesi.
btufngpsbntnpcf! Fojrfatz-! nbljoh! julwbivberf!gps! efwipgjoh!
neuroprotective strategies.

Mitochondrial dysfunction and dysregulation of mitochon.
drial dynamics are associated with both neuronal damage
during status epilepticus and other pathogenetic aspects of
fajrfquphfoftjt!\2-19Y!'Njupdipoesjbn!6ttjpo!jtib! tubhfe! fofs.
hz.efgfoefou! gspdftt! sfrvjsjoh! dpogpsnbujpobn! dibohft! jo!
Esg2!)ezobnjo.sfibufe! gspufjo*! d! b! dzupgrbtnjd! HUQbtF! pg!
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uiflezobnjolgbnijiz\:VINjupdi poesjbrigvtjpo!sfrvjsftidppsej.
obufe!bdujwjuz!pg! Nnjupgvtjot!)Ngo2-!Ngo3*'boe! PQB2!gspufjo-!
which mediate the merging of outer and inner mitochondri.
bt nfncshoft! \21%! Gvtjpo! gspufjot! brtp! gbsujdjgbuf! jo! nij.
tochondrial bioenergetics and degradation of dysfunctional
pshbofmft/! Beejujpobmz-! Ngo3! joufshdut! Xjui! foepgibtnjd!
sfujdvivn! nfncsboft!)njupdipoesjb.bttpdjoufe! nfncsboft:!
NBNt*! joevfodjoh! Db?* homeostasis and reactive oxygen
tgfdjft!gspevdujpo\21

Uif! Esg2! gspufjo! godjrjubuft! njupdipoesjbn! Bttjpo! boe! gbs.

ticipates in quality control of these organelles and regulated

bapquptjt\:MUifldipjdfipg!Esq2.efgfoefoulejwjtjpo!nfdib.

ojtn'efgfoet!po!Esq2!joufshdujpo!xjui tbebqufs!gspufjot;!Gjt:!
NGG!NjJES5:-Iboe!NjE62-Ix i fsflui fliibuwfsluisFfifotvsfifrvb.

upsjbn! Njupdi poesjbn! 6ttjpo-! xijif! Gjt2! gspnpuft! pshbofmf!
gsbhnfoubujpo'boe!tvetfrvfoulvujri{bujpoluispvhi!njupgibhz!
\:V1Bo!beejujpobnlsthvibupsz!mfwin! jowpnwft!gptu.ushotrbujpobn!
npejodbujpot!py! Esg2! gspufjo/!Gps! jotubodf-!qi ptqi psznbujpo!
pg! Esq2!bu! tfsjof!)TFs* 696! boe! TFs! 727-1bt! xfm! bt!efqipt.

qgipszibujpo!bu! Tfs! 7481 gspnpuf! Esg2!ushotipdbujpo! up! njup.

dipoesjb-!bdujwbujoh! Bttjpo!\:A! Dpowfstiz-! qiptqipszibujpo!
bul Tfs!748!joijcjut!ju-'gspufdujoh! njupd i poesjblgspn!efhsbeb.

ujpolwjblbvupqibhz\:

Bdujwhujpo!pg!Esqg2.efgfoefoul njupdi poesjbn!ottjpo!jt! lopxo!
to accompany various pathological conditions of the central
ofswpvt! tztufn! \2*! zfu! sfnbjot! fttfoujbn! gps! Nbjoubjojoh!
opsnbn! ofvspobn! gvodujpot/! Tgfdjedomz! Esg2! gbsujdjgbuft!jo!
ofvsphfoftjt!sthvibujpo-!dpouspt! ofvspobn! tvswjwhn-!dpousjc.
vuftlup!tzobqujd'dpoubdu!pshboj{bujpo-'boe!nfejbuftiwftjdvibs!
ofvspusbotnjufslushotqpsu\22/1Dbtft!pg! fojifgtz!bttpdjbufe!
Xjui! nvubujpot! jo! ui f! Esq2. fodpejoh! hfof! ibwf! cffo!l epd.
vnfoufe!\23"! Opubcnz-! Esq2! joijcjujpo! ibt! cffo! tipxo!up!
sfevdf!tfj{vsflgsfrvfodz!jo!fgjrfqtz!npefit!boe!fyfsulofvsp.
gspufdujwf! fogfdut\24"

Jolijt!dpoufyu-ljowftujhbujpo!pglui finjupdi poesjbnlejwjtjpoljo.
ijcjups!inejwj.2id!boljoijcjups!py!Esg2. nfejbufe!njupdipoes;.
bilejwjtjpoid!bqqgfbst!gspnijtjoh/!Tuvejftidpodsn!uibu!nejwj.2!
dspttftlui flcippe.csbjo!cbssjfsi\25Mboelefnpotusbuft!tfwfs.
bn! ofvspgspufdujwf! gspgfsujft! jo! fyqfsjnfout;!bouj.bgpqupujd!
fogfdut-! sfevdujpo! pg! hivubnbuf! fydjupupyjdjuz! boe! sfodujwf!
pyzhfo!tgfdjft!gspevdujpo\26-127 - Ibt! x fm!bt!gpufoujbnt npe.
ulation of pathological neuroplasticity through regulation of
ofvsphfoftjt!boe!tzobqtflgpsnbujpon28"

Uif! bouj.bgpqupujd! nejwj.2! fggfdu! jt! bttpdjbufe! xjui! sf.
evdfe! sfifbtf! pg! bgpquptjt.joevdjoh! gbdups! boe! jut! jngbau!
po!dbtgbtf.efgfoefou! bapqupujd! gbdupst!\26"! Ui fljngbdu! pg!
nejwj.2! po! fydjupupyjdjuz! nfdibojtnt! tufnt!gspn!jut! bejjuz!
to regulate calpain activation by modifying Ca** homeostasis
\27"Ihoelup!npefshufiz!joijcjulnjupdipoesjbnisftajsbujpo\29”!
xijdilipxfwfstefufsnjoft!b!shohf!pg! pgg.ubshfu! fogfdut!uibu!
can both expand and limit the application spectrum of this
inhibitor.

Nejwj.2! ibt! cffo! sfqpsufe! up! tvqgsftt! ofvspjoebnnbujpo!
boe!sfevdf! gspevdujpo! pg! gsp.joebnnbupsz! ghdupst! cz! bduj.
whufe!btuspdzujd!hjb!boe! njdsphnjb!\2:-131 lui pvhiljut! Fgfou!
on oligodendroglia proved negative by increasing their sus.
ceptibility to Ca*!pwfsipbe!\32%



Despite numerous studies describing neuroprotective proper.
ujftipg'nejwj.2ljowbsjpvtiofvspefhfofshujpo!npefit-jut! fygfdut!
po! ofvspot! boe! pui fs! dfmvibs! gpgvibujpot-! jodivejoh! dfimt! pg!
uif! ofvsphfojd! ojdi ! jo! ui f! ijggpdbngbn! tvchshovibs! {pof!
JTH[*!sfnbjo!jotvadjfouz! tuvejfel\28!33V1U T flgrfjpuspgz! pg!
nejwj.2! fogfdut! tipwie! cfldpotjefsfe! xifo! fwbnvbujoh!jut!jn.
gbdu'po!tufnlboelejggfsfoujbujoh!dfit-ot!ofvsphfoftjt!jowpmft!
tubhf.tgfdjed!sftusvduvsjoh!pg!cjpfofshfujdt!boelnjupdipoesjbn!
npsqipiphz!\34*xijdi! nbz! tjhojedbounz! biufs! 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! ijggpdongbntebnbhflboe! tvnnbsj{f!ebublgspn!
b! tfsjft! pg! fygfsjnfoubn! tuvejft! xjui! Nnjupdipoesjon! Bttjpo!
joijcjupsinejwj.2/

Materials and methods

Substance administration and experimental groups

The study was approved by the Ethics Committee of Rus.
tjbo!Dfoufs!pg!Ofvsprphz!boe!Ofvsptdjfodft!)Qspupdpn!6.4033!
ebufe!kvof! 17-13133*! Fygfsjnfout! xfsf! dpoevdufe! po! nbrf!
Xjtubs! shut/! Gps! joushdfsfcshn! tvctubodf! benjojtusbujpo-! bo!
SXE! Tufsfpubyjd™Bvup! tufsfpubyjd! jotusvnfou! )SXE*! xbt!
vtfe/lBoftuiftjb!xbt!nbjoubjofe!vtjoh! [pifujn.yzib{jofldpn.
cjobujpol! Lbjojd! bdje! jokfdujpot! )1/3; Th*! xfsf! gfsgpsnfe! jo!
uif1DB2! sthjpo! pgluiflsjhiu! ijggpdbngvt-! xijnf! 1/: &! ObDn!
Xxbt!'benjojtufsfe! dpousbibufsbmz/! Nejwj.2! \Bncffe*! xbt! jo.
kfdufe! joup!ui fldfsfcsbnlwiousjdnft!)3/44; Th!jo! 1/2&!ejnfuizn!
tvigpyjef! joup! cpui ! wkousjdrft*/! Ui f! nfui pepiphz! pg! tufsfp.
ubyjd'tvshfsjft-Ibojnbnliboerjoh!boe!nbjoufobodflgspdfevsft!
have been described in detail in our previous publications
\28133"1QspnjgFsbujohldfmhbcfrjoh!xbt!gfsgpsnfelvtjoh!6.csp.

np.3.efpyzvsjejof!)CseV-1 Bneffe*! benjojtufsfe! joushqfsj.
upofbmz!bulbleptfipg!51inh0lh/

Gps! thdi ! fygfsjnfou-! bggspagsjbuf! bojnin! hspvat! xfsf! gpsnfe!
(n!>16e:-Injojnvn!6ljoldpousprthspvat-7!pstinpstljolfygfsinto.
ubnthspvat*-!jodmnvejoh!b!dpouspnthspvq! sfdfjwjoh! ponz! 1/: &! ObDn!
jokfdujpot-! boe! fygfsjnfoubn! hspvqt! sfdfjwjoh! fjuifs! nejwj.2!
bipof-ILB!bipof-pslui fjsldpncjobujpo/t Ui fluyjnjohlboelgsfrvfo.
cy of substance administration in the experiments are shown
jo!Gjh/j 2" Tgfdjed! jotusvdujpot! boe! sfyfsfodft! bsf! gspwjefe! gps!
uiflejtdvttfe! fyqgfsjinfout! xjui! nejwj.2! benjojtusbujpo-! x i ptf!
sftvut! ibwf!cffo!gbsujomz!qvenjti felgsfwjpvtnz!)Gjh/12-1C*\28Y

Behavioral testing

Animal testing began 2 days prior to removal from the exper.
iment. The novel object recognition test apparatus consisted
pg! b! trvbsf! ©fie! )89! @1 89! dn*! xjui! 53! dn! ijhi! xbmt! boe!
7111vy!jmvinjobujpol! Bojnbnt! xfsfluftufe! jo! 3! tfttjpot/! Po!
ebz! 2-luxp! pckfdut! )dveft*! pg! jefoujdon! dpnps! boe! tji{f! xfsf!
grbdfe! jo! ui f! bsfob/! Cpui! pckfdut! jo!ui f! Ostu! tfttjpo! xfsf!
Trvjwbnfou-lui fsfypsfljowftujhbujpolujnftojaoh*igpsithdi!pc.
kfdulopsnbmz!tipxfeloplejyfsfodf!!Polebz!3-pofipckfdulxbt!
sfgrbdfe! xjui!b!ofx!pof!)dpof*!boelui fluyjnf!tgfou! jowftyj.
gating each object was recorded.

Up! bttftt! gipuptujnvibujpo! fogfdut! po! cfibwjps! uif! Pqup.!
Wbsjnfy! 5! tztufn!)Dpivncvt! Jotusvnfout*! xbt! vife! up! st.
dpse!bojnbn! npwfnfou! gbsbnfufst/!Jo!b!53!3153!dn! trvbsf!
ofre-! gsFf{joh! yjnf! boe! cvstut! pg! tufsfpuzgjdbn Nnpwfnfout!
xfsflsfdpsefe!evsjoh!3.njovuf! tfttjpot!voefstipx!jmvnjob.
ujpo!)283ivy*Ihoeltuspcptdpgjd!bsfobhjhiujoh!)6111vy*/1Qip.
uptujnvibujpo! bul 21e31! 1{! ibt! cffo! eftdsjcfe! gps! joevdjoh!
gipuptfotjujwjuz! jo! sbut! boe! fijdjujoh! tajlf.xbwf! ejtdibshft!
po!dpsujdont FFHN35%

N Histological B Histological
KA Mdivi-1 examination KA Mdivi-1 examination
Brdu
Proferation Proferation Differentiation and migration
| 1 1 / 1 1 /L >
I 1 1 /H I 1
1 3 5 1 3 14 Days
C Histological
KA Mdivi-1 examination
Brdu
Neurogenesis Proferation Differentiation and migration Integration
1 1 1
I 1 1 Y/
3 14 28 Days

Fig. 1. Schematic diagram of the experimental series evaluating mdivi-1 effects on DG hippocampal neurons and neurogenesis stages.
N-IB!dfyqgfsjnfoulxjui itjnviubofpvtljoushijogpdbngbill Blbenjojtusbujpotboe jousbwfousjdvibs!nejwj.2ljokfdujpo!)bojnbnlsfnpwbnigspn fyg fsjnfou!
after 5 (A*lboe!25'ebzt!)B**Ii!q!fyqgfsjnfoulxjuilnejwj.2!benjojtushujpo!25!ebzt!bgufs! L B!jokfdujpo/
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Immunomorphological study

Immunomorphological evaluation and morphometry were
gfsgpsnfe! vtjoh! ftubcrjtife! gspupdpnt! \28! 33! Tfsjbn! dszp.
sections from the hippocampal anterior third were immu.
optubjofe! xjui! boujcpejft!up! epvenfdpsujo! EDY*! boe! qprz.
tjbnzibufe! ofvshn! dfm! beiftjpo! npifdvrf! )QTB.ODBN*! up!
identify neuronal precursors. Mature neurons were labeled
with neuronal nuclear protein NeuN. Bromodeoxyuridine
)CseV*! jodpsapshujpo! xbt! efufdufe! vtjoh! Cv31b! boujcpejft!
to assess proliferative activity. Mitochondrial markers includ.
fe! tvddjobuf! efizesphfobtf! C! )TE 1 C*! boe! Ushotrpdbtf! pg!
Pvufs!Njupdipoesjbi!Nfncsbof!31)UPNN31¥!Njupdi poesjbn!
ezobnjdt! xfsf! bobnz{fe! vtjoh!boujcpejft! bhbjotu! Nnjupgvtjo!
31)Ngo3*! boe! ezobnjo.sfibufe! gspufjo! 2! giptqipszibufe! bu!
TFs727!)gEsq2*/! Njdsphnjon! }JJCB2, *I boe! btuspdzujd! )HGBQ , *!
gpgvibujpot!xfsfljefoujofe!lvtjoh!dfin.tqfdjod!nbslfst/IBgpg.
uptjt! xbt! bttfttfe!wjb! bdujwbufe! dbtgbtf.4! jnnvoprpdbnj{b.
ujpo/'Mpoh.ufsn!fygfsjnfout!)39!ebztIGjh/12-IC*jodvefe!bo.
ujcpejftiubshfujoh! njupdipoesjbntdpngrfy!Jltvevoju! OEVGT4-!
tzobqupgiztjo-Iboe!gptutzobqujd!efotjuz!gspufjo! :61)QTE : 6%

Inbhf! bobnztjt! wujii{fe! Jnbhf{! )OII*! boe! Ojlpo! OJT.
Frfnfout! grbugpsnit/! Grvpsftdfodf! joufotjuz! xbt! rvboujofe!
uispvhiluisftipne.cbtfe!tfhnfoubujpo!)s;i361!dfmtOhspvg*!ps!
nbovbn!bobnztjt!bu!51@!Nbhojedbujpo/!Dfmldpvoujoh!jowpmwfe!
pqgfshups.hvjefe! sfhjpo.pg.joufsftu! efFnbsdbujpo! boe! ovdrfbs!
dbttjedbujpo/! EDY*!dfmlefotjuz!xbt!opsnbrj{felup! EH!nfohui!
bipoh! jut! jogfsjps! nbshjo/! Rvboujubujwf! nfuipeprphjft! xfsf!
jngrfnfoufelbt!gsfwjpvtnz!eftdsjcfe\28"

Statistical data processing
Statistical data processing was performed using GraphPad
Qsjtn!tpguxbsf!)HsbqiQbe! Tpguxbsf*/!Ebub!x fsflgsftfoufe!bt!

nfbo!2ISD!tuboebsulefwjbujpo*/!Pof.xbz!psluxp.xbz!BOPWB!
with Tukey's post hoc test were used for group comparisons.

A B

Ejogfsfodft!xfsfldpotjefsfe!tubujtujdomz!tjhojedboulbulp=1/16/

Results

Changes in mitochondrial dynamics indicators
under mdivi-1 exposure

Jolb'tipsu.ufsn!fygfsjnfoul)6lebzt*Ixjui ldpodvssfoulbenjojt.

usbujpolpginejwj.2lboelLB-Ixflpctfswie!tjhojodboulefdsthtfljo!
gEsg2!up! UPNN31hpwufs! njupdi poesjbnt nfncsbof! nbslfs*!
ratio in granular layer cells compared to controls across all

fyqfsinfoubnthspvat!)Gjh/!3-1A*1U T fldpncjofelbenjojtusbujpo!
pg!LB!boe! nejwj.2!dbvtfelui flnptu!gspopvodfe!efdsfhtf!jo!
uijt!gbshnfufd!Gps!Ngo3!lup! TE 1 Cl)njupdipoesjontnbsIfstish.

ujp-Ixflefufdufe! tubujtujdbmz!tjhojedbou!jodstbtfljolcpui!nej.

wj.2!usfbunfou! hspvqt! boe! efdsthtf!jo! LB.ponz! hspvq!dpn.

gbsfelup!dpouspnt!)Gjh/! 3-1 B*! XFl tvhhftuluibu! vtjoh! Esq2! up!
TOMM20 staining level ratio as an indicator of mitochondrial

ezobnjdt!nptuldpngsfifotjwhiz!sfefdut!Esg2!jowpmTnfouljo!
njupdipoesjbnldibohft-'tjodf! Esg2!nfwhit! ti pvie! cfibttfttfe!
stibujwf!up!upubn! Njupdi poesjbn! dpoufou/! Opubcerz-! qiptqipsz.

lated Drpl levels in granular neurons were generally lower
than in polymorphic layer neurons.

Sthbsejohldibohft!jo!Esg2!voefs!LB!fyqptvsfljolnpoh.ufsn!
fyqgfsinfout-! xf! pcubjofe! ebub! ejggfsjoh! gspn! uijt! sftvm/!
Tqfdjedbmz! 25! boe! 39! ebzt! bgufs! LB! benjojtusbujpo-! uif!
levels of phosphorylated and total Drpl in granule layer
ofvspot! xfsfljodsfhtfe!\33"!joejdbujohluiflqibtjd!obuvsf!pg!
mitochondrial dynamics changes under KA exposure. As for
ui flejsfdutfggfdut!pg!nejwj.2-pvslgsfwjpvtituvezlefnpotushufe!
uibutui ! tjhojedbou! jodsfbtf! jo! njupdipoesjbn! tj{f! joevdfe!
cz!uijt! ejwjtjpo! joijcjups! gfstjtut! gps! va! up! 25! ebzt! qptu.
benjojtusbujpo!\28"! xijdi! brjhot! xjui ! ui f! gsftfou! Boejoht/!
Xf! brtp! gsfwjpvtnz! petfswfe! uibu! nejwj.2! eje! opu! bygfdu!
jnnvopevpsftdfodf! joufotjuz! xifo! efufdujoh! gspufjot! pg!
sftgjsbupsz!dpnarfyftl)OEVGT4*IboelJINTE 1 C*N\28Mluipvhi!

Gjh/'3/'Dibohft!jo!~vpsftdfodf!joufotjuz!sbujpt!gps!, ttjpolgspufjo!)gEsqg2*tboe!gvtjpo!gspufjo!)Ngo3*lup! njupdipoesjbn!nbslfst!UPNN31!
and SDHB in DG hippocampal granular layer neurons under mdivi-1 and KA exposure (5-day duration).

Nj!d!jousbdfmvibs!qEsq20UP N N31!shujp<!B!d!jousbdfimvibs!Ngo30TE I Clshujp<ild ! fybnarf!pgljnnvopevpsftdfodflefufdujpo!pglgEsg2!)hsffo*lboe!
pvufsinjupdipoesjontnfncsbhofinbslfsIUPNN31!)sfe*!jolEH! i jggpdbngbntofvspot!)nejwj.2lusfbufe!bojnbr/!Ovdrfbs! tubjojoh!xjui IEBQI!ti pxo!
JjolewvfilVaqgfsinfgu!jotfulti pxt!diboofn!pwfsibz/!+p!=11/16'wt!dpouspnthspvg!)ObDr*!*pl=11/16!wt!L B.usfbufe!bojnbnt/
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njufsbuvsf! sfqpsut! eftdsjct! jut! opo.tfifdujwf! tvggsfttjpo! pg!
OBE I lefizesphfobtf!bdujwjuz\36"

Opubcrz-'nejwj.2'sfevdfelqEsg2!rfwfit!jo!EH!hsboviflofvspot!
xijifljodstbtjoh! sfibujwf! Ngo3!dpoufou! jo! cpui! nejwj.2.ponz!
boe! LB.usfbufe! hspvqt! evsjoh! tipsu.ufsn! fygfsjnfout-!
Xjui! tjnjibs! dibohft! pctfswfe! jo!uif! 25.ebz! gptu.joijcjups!
administration experiment.

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

Gjwf!ebzt! bgufs! LB! benjojtusbujpo-! b! tjihojedbou! efdsfotf! jo!
neuronal density (Gjh/'4-1A*Ixbt!pctfswfe!joluif!DB4!pgluif!
ijggpdonqgvt!)cz!51&*Ihoelup!binfttfs!fyufouljolui fihsbovibs!
EH!1bzfy! Dpodvssfouiz-! bo! jodsfbtf! jo! jnnvopevpsftdfodf!
tubjojoh!gps!HGBQ!boe!ui finjdsphrjbr! nbsfs!JICB2!)Gjh/!4-IA-!
u-T*Ixbt!opufe!jolui Flgpriznpsqijd!EH bz fs!dpotjtufoul xjui!
pvs!gsfwjpvt!Boejohtljolui f! 1bjobuflnpef\6Y

Ui flnfwfn! pg! bdujwbufe! dbtqbtf.4!)Gjh/! 4-1 D- F*1jo! DB4! 6fne!
ofvspot! xbt! bitp! tjhojedbourz! jodsfbtfe! jo! LB.usfbufe!
bojnbnt/! Dpncjofe! benjojtusbujpo! pg! Nejwj.2! boe! LB! jo!
uif! tipsu.ufsn! fygfsjnfou! eje! opu! tjhojedbourz! bgfdu! ui !
tuvejfe! ofvspefhfofshujpo! ghsbinfufst-! fydfqu! gps! sfevdjoh!
ui fnjdsphrjont nbsifs!rfwfi-! tvhhftujoh! b!ubshfufe! bdujpo! pg!
nejwj.2!po!njdsphnjbntbdujwbujpo/

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! ui f! fyqfsjnfou! sfwforfe! uibu! Nejwj.2! eje! opu! sfevdf!
uiflovncfs! pg! ejwjejoh! dfmt/! Jo! dpousbtu-! bojnbrt! sfdfjwjoh!
LB!tipxfe!tvqgsfttfeldfm!ejwjtjpo!jo! TH[-! xijifldpncjofe!
benjojtusbujpo! pg! LB!'boe! nejwj.2! jodsfhtfe! uifl ovncfs! pg!
CseV.ibcfife!ovdifjlup!dpouspninfwfnt!)Gjh/i5*!Bt!njupdi poes;.

bn! gvtjpo! gspnpuft! gsprjgfsbujpo! boe! tig.sfofxbn! pg! ofvshn!
gsphfojupst! evsjoh! ofvsphfoftjt-! nejwj.2! benjojtusbujpo! jo!
uif' LB, nejwj.2! hspvq!nj1fz! bggfdufe! gsprjgfsbujoh! dfmt! cz!
altering their mitochondrial dynamics and enhancing mito.

dipoesjbn! gvtjpo-! viujnbufiz! rfbejoh! up! jodsfhtfe! CseV* cell

numbers in SGZ.

Uif! ovncfs! pg! EDY* neuronal precursors in the SGZ on
ebz! 6! byufs! dpncjofe! benjojtushujpo! pg! LB! boe! nejwj.2! xbt!
efdsthtfe-Ixjuilblgvsui fslefdijofpctfswie!jo!bm! fygfsjnfoubn!
hspvqgt! cz! ebz! 25-Isfbdijoh!ui flnpxftul wonvFt! jo!ui fl nejwj.2!
hspvq!)Gjh/15-IC*lJo!bojnbrt!sfdfjwjoh!LB!bipof-luijt!gbsbnfufs!
was lower than in the control group but increased compared
uplui finejwj.2lhspvg-Ix ijifldpncjofelbenjojtusbujpo!pg!LB!boe!
nejwj.2!eje! opu!sftviu! jo! bl tzofshjtujd! sfevdujpo! pg! gsfdvstps!
ovncfst/!Cz!ebz!39-'bo!jodsfhtf!jo! EDY* cells was observed
jo! LB.usfhufe! bojnbrt! dpngbsfe! up! ui f! gsfwjpvt! yjnf! gpjou-!
xijifljoluiflinejwj.2lhspvqlui fjslovncfstljodsfbtfelcvulejelopu!
sthdi ldpouspriwbnvft/!Ui FILB , nejwj.2'hspvq!tipxfelvojgpsnnz!
sfevdfe!EDY!dfm!dpvout!bulbmiujnflgpjout!)Gjh/!5-1C¥/!

Bobnztjt!pg!EDY* cell morphological type ratios according to
ui Fldnbttjedbujpo! gspaptfe! cz! U Qryngf! ful bw\37 M sfwfhbnfe!
uibu! nejwj.2!jodstbtft!uiflgspgpsujpo! pg! EDY* cells at early
nbuvsbujpo! tubhft! )Gjh/! 5-1 A*! xijif! sfevdjoh! uif! gshdujpo!

of cells in the postmitotic phase with branched processes
fyufoejohlup!ui flnprfdvibsinbzfs!)Gjh/!15-1A-ID¥IXFlgsfwjpvinz!
reported altered morphology and distribution patterns of
EDY*!dfmt!joluif! Ibjobuf.joevdfe!jokvsz! npefi-Ixifsflnptu!
EDY*!dfmt!nbd1fe!npoh! qspdfttft! boe! xfsflnpdbnj{fe!jo!uif!
gpiznpsq i jdibzfs!pg! EHN33%

Bobnztjt! pg! CseV+00fvO*! dfm! ovncfst! jo! uif! npoh.ufsn!
fyqgfsinfou! efnpotushufe! uibu! cz! ebz! 39! nejwj.2! sfevdfe!
the number of mature NeuN* neurons with incorporated
tbcfr-!x i jrf! LB!benjojtushujpo! jodsfbtfelui fjs'ovncfst-!boe!
uifI LB, nejwj.2! hspvq! nbjoubjofe! wonvft! diptf! up! dpouspnt:!
dpoBsnjoh! uif! joijcjupsz! fygfdu! pg! nejwj.2! po! ofvspobr!
gsfdvstps!nbuvsbujpo!)Gjh/!5-1B-1E*/

We suggest that KA initially suppresses proliferation in
THL-! cwvu! vi f! efwfipgjoh! fajrfquphfojd! gpdvt! tvetfrvfounz!
gspnpuft!bddfifsbufe! nbuvsbujpo! pg!hsbovibs! ofvspot-! nptu!
pg! xijdi! fyijcju! bcopsnbn! gspdftt! pshboj{bujpo-! sftvmjoh!
jo! bcfsshou! ofvsphfoftjt/! Dpowfstfiz! nejwj.2! bggfbst! up!
restrain this accelerated differentiation.

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

Jolui flopwhn! pckfdu! sfdphojujpo!uftu! po! ebz! 21 op! tjhojedbou!
differences in exploration time of identical objects were
govoe!bnpoh!shut!gspn!bmthspvat/!Polebz!3-Ixi fo!sfgibdjoh!
poflgbnijnjbs! pckfdu! xjui 'b! opwin! pof-!hojnbnt! sfdfjwjoh! ponz!
nejwj.2! tipxfe! jodsfbtfe! fyqmpsbujpo! ujnf! pg! uif! opwfi!
pckfdu-'sfasftfoujoh!blopsnbntsftgpotflup! ofx! fowjsponfou-!
while animals receiving KA alone or in combination with
nejwj.2! tipxfe! op! ejggfsfodf! jo! joufshdujpo! ujnf! cfuxffo!
cpui! pckfdut! )Gjh/! 6-! A*! joejdbujoh! nfnpsz! jngbjsnfou/! Jo!
ui fILB , nejwj.2!hspvg-lui flupubn! pckfdu! fygnpsbujpolujnf!xbt!
tjhojedbouz!ijhifsixijdiinjhiulcflottpdjbufelxjuilgsprpohfe!
interaction episodes.

Npsfpwfs!inejwj.2!fybdfschufeldphojujwfljngbjsnfout!25lebzt!
after KA administration by increasing total exploration time
xjuipwvu! ejggfsfoujbujpo! cfuxffo! opwfn! boe! gbnijrjbs! pckfdut-!
which could be considered as stereotypy and disruption
pg! hphn.ejsfdufe! cfibwjps! Ui ftf! dibohft! njhiu! cf! dovtfe!
cz! ijggpdongbn! ebnbhf-! gbsujdvibsiz! jo! DB2.DB4! sfhjpot!
involved in contextual recognition formation.

Pvs!gsfwjpvt!tuvez!efnpotusbufeluibu!25!ebzt!bgufs! nejwj.2!
benjojtusbujpo-! op! tjhojedbou! dibohft! jo! npups! bdujwjuz!
dpngbsfe! up! tibn.pgfsbufe! dpouspnt! xfsf! pctfswfe! \28!
Joluif! dvssfou! xpsl-! xifo! bttfttjoh! npups! bdujwjuz! vtjoh!
Pqup.Wosjnfy!bdupnfufs! voefs! gipuptujnvibujpo! )Gjh/! 6-! B*-!
op! tjhojedbou! ejggfsfodft! xfsf! gpvoe! jo! hspvqt! sfdfjwjoh!
ponz! nejwj.2! ps! ponz! LB uipvhi! LB! hspvq! tipxfe! ijhifs!
jnnpcjrjuz'evsbujpo*'l pxfwfstbojnbit!sfdfjwjoh!cpuilnejwj.2!
boelLB!fyijcjufe!tjhojedbouz!jodsfotfe!gsFf{joh!evshujpo!jo!
sftgpotflup! qipuptuyjnvibujpo/t Gvsui fsnpsf-lui fILB , nejwj.2!
hspvg!tipxfeltjhojedbouljodsthtfljo!tufsfpuzqjdbnnpwfnfout!
evsjoh! gipuptujnwibujpo! )29/7! 2! 3/1*! dpngbsfe! up! LB.ponz!
hspvq!)23/61212/9%

Beejujpobmz-! gsfwjpvt! sfgpsut! joejdbufe! uibu! 25! ebzt!
bgufs! joushdfsfcspwfousjdwibs! benjojtushujpo! pg! Nnejwj.2-!
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Gjh!! 4/1 Joejdbupst! pg! ofvspefhfofsbujpo! boe! gspjo~bnnbupsz! hnjbn! dibohft! jo! Ibjobuf.joevdfe! 1jggpdbngbn! ebnbhf! xjui! nejwj.2!
administration (5-day period).

Nj — number of NeuN*!ofvspot!gfs!6fie! pglwjfx<!B!d!dibohft!jo!jnnvopevpsftdfodf!joufotjuz!gps!HGBQ! jo! EH! ijggpdbngvt-! &! sfibujwf!up!
control; C!d!dibohft!jo!jnnvopevpsftdfodf!joufotjuz!gps! ICB2!jo! EH! ijggpdbnagvt-! &! sfibujwf!up! dpouspi! D! d! nfbo! jnnvopevpsftdfodf!
joufotjuz!pgldbtgbtf.4!jo!DB4! i jggpdbngbn!6fe! ofvspot-bscjushsz!vojutdT! dlefufdujpo! pg! ofvspot!)OfvO-Isfe*!boe! njdsphnjb!)JCB2-1hsffo*!jo!
hsbovrbs!)HsM*Iboe!gpiznpsq ijd!)Qpmtibzfst!pg! EH! i jagpdbngvtd! FIdlefufdujpo!pglofvspobnnbsi fs!OfvO!)sferboe!bdujwbufeldbtgbtf.4!)hsffo*!
jo!DB4!ijggpdbngbniefie/

synaptophysin staining intensity in DG molecular layer po! nejwj.2! fggfdut! po! tzobqujd! gspufjot!jo! ijggpdbnghbn! EH!
tjhojodbourz!efdsfhtfe!dpngbsfelup!tibn.pgfsbufe!bojnbnt-! tvhhftuttzobqujdljoevfodfljnchbibodfboebmpxvtup!dpodivef!
Xijift QTE: 6! dpoufou! jo! hshowvnbs! ibzfs! jodsfbtfe! \28" Ui f! uibu! nejwj.2!bhhsbwbuft! LB.joevdfe! cfibwjpshr!jngbjsnfout!
observed behavioral changes and previously obtained data at investigated time points.
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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'd!dibohft!jo! qfsdfoubhf!shujp! pg! EDY*!dfmt! bu! ejggfsfou! nbuvsbujpo! tubhft!)bddpsejoh!up! Qivngf! dibttjedbujpo-13117*jolui flhshovibs!ibzfs!
pg!ijggpdbngvt!25lebzt!bgufs!nejwj.2!benjojtusbujpo!B!dlovncfs!pg!CseV*Idfmtigfs! TH[ 'vojulrfohui!jo!ti psu.ufsn!)6lebzt!bgufs!CseV!boe! LB!
benjojtushujpo*!fygfsjnfoulboe!ovncfs!pg!CseV*ofvspotljolpoh.ufsn!)39lebzt* fyqfsjnfou!C!d!dibohft!jo! EDY* cell counts in hippocampal
TH[!'po!ebzt!6-125-1hoe!39!bgufs! LB!boe! nejwj.2!benjojtushujpo!)&! sfibujwflup!dpssftgpoejoh!dpouspr<! D! d!ejggfsfodft! jo! npsq i priphz!py! EDY*
dfint!)hsffo*!jo! ijggpdbngbn! TH[! cfuxffo!dpouspitbojnbrt!boe! LB, nejwj.2thspvad ! d! fybnarf!pg! CseViefufdujpo!)sfe* jo! TH!jo! tipsu.ufsn!
fygfsinfou!)6lebzt*!hoe!CseV*lofvspot!)OfvO!tubjojoh!d!hsffo*!jolipoh.ufsn!fygfsjntou!)39!ebzt*/1Bsspxt!joejdbuf!ovdifhs!) EBQI! tubjojoh!d!

civf*pdbnj{bujpo!pglui Fiibcn-10211/

Discussion

Chtfe!pohjufsbuvsflebub\24-127¢2 :Mboe!fyqfsjnfoubn!sftviut-!

the following processes potentially affected by the mitochon.

esjonidttjpoljoijcjups! nejwj.2!jolui fl ijggpdbngbr EH!dbo!cf!

gspgptfe!)Gjh/17*;

2*! fydjupupyjd'ebnbhf!boe!bgpqupujd!dfmlefbui<

3*hnjphfoftjt!boe!hnjbnibdujwbujpoljo!sftgpotflup!gbui prphjdbn!
factors;

4% ejwjtjpo-! ejggfsfoujbujpo! boe! nijhshujpo! pg! ofvspobn!
precursors in DG;

5*lefoesjufthspxui!boe!tzobqujd!dpoofdujpolgpsnbujpol

Jul jt! tvhhftufe! uiibu! sfevdfe! njupdipoesjbn! Bttjpo! voefs!
nejwj.2!bdujpolopsnbn{ft!njupdi poesjbnigvodujpot-lefdsfbtft!
dfm!  bgpquptjt! boe! tvqgsfttft! ofvspefhfofsbujpo-! bt!

efnpotushbufe!jolwbsjpvt! fyqfsinfoubr npefit\2: 4! I pxfwfs!
we did not detect increased levels of active Drplin DG granule
layer neurons at early stages after KA administration. Increased
Drpl phosphorylation under similar conditions has been
eftdsjcfe!gps!DB4!6fne! ofvspot!\38"IUi ftflejgfsfodft! nbz!
cflbuusjcvufe!lup!sthjpobn! tafdjedjuz!pg! Esq2! qiptgipszibujpo!
boe!gfbuvsft! pg! njupdipoesjbn! Bttjpo! sthvnbujpo! jo! ofvspot!
pg!ejogfstou! ijggpdbngbn! sfhjpot!\39"! Beejujpobmz-! tfrfdujwf!
bdujwbujpo! pg! Ibjobuf! sfdfqupst-! dpngbsfe! up! hnvubnbuf!
bdujpo!jo!bduvbnlbcopsnbnldpoejujpot-ldbvtfthftt!qspopvodfe!
njupdipoesjbn! nfncshof! efgpmbsj{bujpo! boe! Db** overload
\3:MIxijdilbsfisfrvjsfelgpsljoevdujpo!pg!njupd i poesjbniottjpo!
\4171Esq2.efgfoefou!njupdipoesjbnettjpo!bdujwbujpo!bulibufs!
tubhft-! efnpotusbufe! jo! pvs! gsfwjpvt! tuvejft! \33! jt! nptu!
1j Iz!bttpdjbufe!xjui lgbui prphjdbn! tzobaqujd!sfpshboj{bujpo!jo!
EHN7Mboelsfefdutlefbzfe! fygfdut!pg!LB!benjojtusbujpo/
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Fig. 5. Behavioral changes in animals 14 days after combined administration of KA and mdivi-1 in novel object recognition and

photostimulation tests.

Nj'd! fygrpsbujpo!ujnfpglgbnijnbs!)x ijuf!chst*boe!lopwfil)hshz! chst*!pckfdut! polebz!3!pgluftujoh! Bld!evshbujpo!pglgsFF{joh! fajtpeft!jotbdupnfufs!
bsfob!voefslopsnbn!)xijuf!chst*lboe!tuspcf!)hshz!chst*njhiujoh!dpoejujpot-lebtifelnjofid!nfbo!gps!dpouspribojnbt/!
+p!=11/16!cfuxffoljoejdbupst!xjuijo!poflhspvadip!=11/16!dpngbsfelup!LB!hspvq/!

Uif! fydfttjwf! joijcjujpo! pg! Esq2! cz! nejwj.2! pctfswfe! jo! uif!
tipsu.ufsnifyqgfsinfouljo!LB.usfhufelbojnbrtiyvsui fsleftubcjn{ft!
njupdipoesjont ezobnjdt/! Dfmt! xjui! ijhi! cbton gEsq2.T7270
qEsq2.T748! shujp! tipx! jodsfotfe! tfotjujwjuz! up! joijcjujpo! py!
njupdipoesjont ejwjtjpo-!xijdi! fybdfscbuft!LB.joevdfelebnbhf-!
jodnvejohluispvhitbvupgibhz!jngbjsnfout\38"

Uiflpctfswfeljodsfhtfljo!Ngo30TE I Clsbujpljolui fILB , nejwj.2!
hspvq! nbz! cf!bttpdjbufe! xjui! nejwj.2st! bejnjuz! up! npevibuf!
Ca?*! tjhohnjoh! joefgfoefourz! pg! Esq2! \27"! Ngo3-! cftjeft!
sthwvibujoh! njupdi poesjbn! gvtjpo-!brtp! dpouspnt! Njupd i poesjbn!
joufshdujpo! xjui! foepgibtnjd! sfujdvivn! nfncsboft! \214!
Uijt!frfwbujpo!pg!Ngo3tjolui fILB , nejwj.2thspvg! nbz!sfefdu!
foibodfe! njupdipoesjbn.FS! ufuifsjoh! boe! jngspwfe! Db
buffering capacity.

Jo!pvs! fygfsjnfou-! hshovrf! ofvspot! pglui fI EH! tipxfe!nftt!
ebnbhf! dpngbsfe! up! DB4! ofvspot-! dpotjtufou! xjui! sfgpsut!
of low apoptosis levels in granule neurons following status
fajrfqujdvt! joevdujpo! \42"! Nejwj.2! benjojtusbujpo! eje! opu!
demonstrate immediate neuroprotective effects in the
tipsu.ufsn! fygfsinfou-! jlfiz! evf! up! gsfepnjobou! ofdspujd!
fydjupupyjd! dfm! efbui/! Puifs! tuvejft! ibwflsfgpsufe! nejwj.2.
nfejbufe! sfevdujpo! pg! LB.joevdfe! DB4! ofvspobn! ebnbhf-!
tvqgsfttjpo! pg! Esg2.efgfoefou! njupdipoesjbn! Bttjpo-! boe!
QBSLIO.nfejhufelefhshebujpoi43"/Bobouj.bgpqupujdifggfdulpg!
nejwj.2libt!brtp!cffolgspgptfeluispvhilsfevdfeldzupdispnf!
disfifbtflboeldotgbtf.4ljoijcjujpo39Y!Dpowfstiz-ltvqgpsujoh!
pvs! Boejoht-! ui f! gjipdbsqjof! fojifqtz! npefi! sfwfbrfe! op!
ofvspgspufdujwf! fogfdut! pg! nejwj.2!\44%1 Jo! ui f! thnf! tuvez!
186.GEH! QFU! efnpotusbufe! nejwj.2! fybdfscbujpo! pg! tubuvt!
fajrfqujdvt.joevdfe! dpsujdon! izgpnfubcprjtn-! busjcvufe!
cz! bvuipst! up! btuspdzujd! eztgvodujpo! \44"! Ui Ftf! njufsbuvst!
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ejtdsfabod;jfthj1fz!sfibuflup!nejwj.2benjojtusbujpolgspupdpnt:!
bt!tuvejft!tipxjohlofvspgspufdujpo\39-43*benjojtufsfelui f!
drug prior to KA.

LB! benjojtusbujpo! joevdfe! b! qgsp.joebnnbupsz! hjbn!
sftgpotf-ldpssfibujoh!xjui!gsfwjpvtnz!eftdsjcfe!hnjbrldibohft!
\6-143"'Bddpsejoh!up! pvs! ebub-! nejwj.2! busfovbufe! njdsphnjbn!
bdujwbujpo!cvulejelopulbggfdulbtuspdzuft/!Njupd i poesjbniottjpo!
activation is known to be associated with microglial release
pglasp.joebnnbupsz!gbdupstiboe!sthdujwflpyzhfoltgfdjft\45"!
bt!xfm!bt!jolfelup!OMSQ4!joebnnbtpnf!tjhobrjoh!dotdbeft!
\46"1Jo! btuspdzuft-! njupdi poesjbn! Ottjpoluispvhi!uif! OG.PC!
tjhobrjoh! gbuixbz! foibodft! ui f! fygsfttjpo! pg! joufsrfvljo.
2W-! uvnips! ofdsptjt! gbdups.A-! boe! joevdjcrf! ojusjd! pyjef!
tzouibtf! \31M! xijdi! fybdfschuf! havubnbuf! fydjupupyjdjuz!
cz! tvggsfttjoh! btuspdzujd! hnvubnbuf! nfubcprjtn-! nfbejoh!
up! ofvspobn! izgfsfydjubcjrjuz! \47%! Ui ! gsftfou! Boejoht! bsf!
dpotjtufou! xjui! sfgpsufe! sfevdujpot! jo! njdsphijb.joevdfe!
ofvspjoebnnbujpo!jolui f! Ibjobuf! npefn!\43"-1cvu!dpoushejdu!
aforementioned experiments in the pilocarpine epilepsy
npefi\44rxifsfinejwj.2!sfevdfe!sfhdujwf!btusphnjptjt!xijrf!
foibodjoh! njdsphnjbn! gsp.joebnnbupsz! sftgpotf!! Ui f! spif!
pg! njdsphnjb! jo! fojifgtz! sfnbjot! bncjhvpvt-! bt! ju! dpouspnt!
ofvspobn!tvswjwbn!jolui FIEH-!X i jrfljut!bdujwbujpo!jt! ofdftthsz!
for eliminating ectopic neurons that promote aberrant
fydjubujpoljolui FIEHN48Y

Aberrant neurogenesis in the DG is considered to contribute
up! ofvspobn! ofuxpsl! izqgfstzodispoj{bujpo! jo! ufngpsbn!
npcf! fgjrfqtz/! Ui f! gsprjgfsbujpo-! ejggfsfoujbujpo-! nbuvshujpo-!
and migration of neuronal precursors are known to
jowpmwf! npejedoujpot! jo! Njupdipoesjbnt ezobnjdt! boe!
nfubcpnjd! sfgsphsbnnjoh! \34"-1 tvhhftujoh! uibu! sfhvibupst!



Fig. 6. Neurogenesis in the granule cell layer of the hippocampal DG and effects of mitochondrial dynamics inhibitor mdivi-1 under

abnormal conditions.

2!dbgpqupujd!dfmlefbui<!i3!d hjphfoftjt!boe!qsp.joebnnbupsz!hjbribdujwbujpoc4!d!jnagbjsfe!njhsbujpolboelejggfsfoujbujpopglofvspobnlgsfdvstpst-!
dispersion of granule cell layer; 4 — synaptic dysfunction and aberrant plasticity.
DB!d!dpsov!bnnpojt!TH[ !d!tvchshovibs{pofHDM!d!hshovrfldfmlibzfsINDM!Q!nprfdvibsibzfs<IOTD!d!ofvshttufn!dfxITZQ!d tzobqupgi ztjo<!

Nestin — neural stem cell marker; NeuN — mature neuron marker protein.

pg! Njupdipoesjbn! Bttjpo! Nnbz! cf! sfifwbou! gps! beesfttjoh!
abnormal plasticity.

Pvs! tuvejft! boe! puifst! vtjoh!ui f! LB.joevdfe! ijggpdbngbn!
sclerosis model have demonstrated morphological and
ejtusjcvujpobnibcopsnbnjujftljo!EDY*lofvspobnigsfdvstpst\33-!
49"'Fdupgjd!njhsbujpo'boelefoesjujdisfpshboj{bujpo!pgthshovnf!
cells have been described in human hippocampal sclerosis
boe! fyqgfsjnfoubn! fojifqtz! npefnt! \4:-1 514! Bddpsejoh! up!
E/N/T/' Npvsb! fu! bi-! EDY* cell maturation depends on
ofuxpsl!bdujwjuz!jo! ijggpdbngbn! tusvduvsft-!xijiflEDY* cells
themselves can regress to earlier developmental stages with
sftupsfe!btusphnjphfojd!gpufoujbn\527

The present study demonstrated suppression of neurogenesis
jolui fITH[ 'voefsinejwj.2!joevfodf/!Npsfpwfs!xflgsfwjpvtiz!
pctfswfe!gpsnbujpo! pg! EDY*! dfm! divtufst-!sfevdujpo! pg! QTB.
NCAM-EDY* cells with branched processes in the molecular
1hzfs! boe! jngbjsfe! Nbuvsbujpo! pg! hsbowvibs! ofvspot! \28Y!
Similar changes have been described in the subventricular
{pof!boe-! bddpsejohtup! 1K' Ljn! fu! br-! bsf! bttpdjbufe! xjui!
bufsfe! joushdfmvibs! njupdi poesjbnmpdbnj{bujpo! ofdftthsz!gps!
dzuptIfnfubn'sfnpefmjoh!jolejogfsfoujbujohlofvspot\53"

Uiflpctfswfelefdsfbtfljo!TH[ Igsprjgfsbujpo!polebz!6!gptu. LB!
injection appears related to direct damage to the hippocampal
ofvsphfojd! ojdi f1\54"1hoe! nbz!bitp! cf! fyqgmbjofe! cz!uvnps!
ofdsptjtighdups. Altfdsfujpolgspn!stbdujwfinjdsphnjbldbgberf!pg!
tvqgsfttjoh!ofvsbnlgsphfojups!gsprjgfsbujpo!jo! TH[NS5%

Previous research has demonstrated the role of mitochondrial
dynamics in differentiation and proliferation of neural stem
dfmt! \56"; d! njupdipoesjbn! gvtjpo! foibodfe! uifjs! sfofxbn!
X ijrf! bdujwbujpo! pg! njupdipoesjbn! Bttjpo! gspnpufe! gvsuifs!
ejggfsfoujbujpol! I pxfwfs!bopuifs!tuvez! tipxfeluibu! nejwj.2!
exposure in vitro reduced proliferation of neuronal precursors
boe! 11tMb! dfmt!\36Y!Jo! pvs! tuvez! xf! gpvoe! op! tjhojedbou!
fogfdulpginejwj.2!po!TH[ ldfm!gspnjgfsbujpoljoldpouspnibojnbtibu!
Thsizlujnfapjout!bgufs!benjojtushujpo-lcvuljolui FILB , nejwj.2!
hspvg-!ui fl ovncfs! py! CseV.ibcfrfe! dfmt! jo! TH[! jodsfbtfe-!
Xijdilnbz!cflbttpdjbufe! xjui! nejwj.2!bouj.bgpqupujd! fagfdut!
and could depend on agent concentrations and the balance
patnjupdi poesjbnlgvtjpolettjpo!gspdfttft/

LB!benjojtushujpo! jo!uijt! tuvez! sfevdfe! EDY* cell number

cz! ebz! 251 joejdbujoh! efdsfotfe! ofvsphfoftjt/! I pxfwfs!cz!
ebz!39-lyifsfl xbt!bo!jodsfhtf!jo! EDY* neuronal precursors
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dpngbsfe! up! fhsijfs! ujnfgpjout-! bddpngbojfe! cz! frfwbufe!
numbers of mature neurons with incorporated labels. These
Boejoht! bnjho! xjuii! uif! eftdsjcfe! cjqibtjd! bdujpo! pg! LB!
showing early inhibitory and delayed stimulatory effects on
ofvsphfoftjt\57%1Jul tipvne! cflopufeluibu!eftqjufljodsfhtfe!
ofvspolgpsnbujpoljolui FIEH!hshovibshbzfsljo!fgjrfqujdinpefit-!
most demonstrate distribution and morphology abnormalities
\4:-158"Ijoejdbujoh! gbui paphjdbn! ofvsphfoftjt!uibu! gspnpuft!
fajrfqujgpsn! bdujwjuz/! Fbsiz! benjojtusbujpo! pg! nejwj.2! jo!ui f!
Ibjobuf! npefn! opsnhij{fe! ejwjejoh! dfm! dpvout! jo! TH[! cvu!
ejelopu!jodsfbtf! EDY*!gsfdvstpst!boe!sfevdfe! CseV.ibcfife!
nbuvsflofvspot-njIfiz!sfefdujoh!tipxfe!nbuvsbujpolboe!tijou!
upxhse! jphfojd!ejggfsfoujbujpo-'dpssfibujoh! xjui!6oejoht! cz!
E/N/T/i{Npvsb!fulbn"\49Y

Uifsfgpsf-! jo! pvs! fygfsjinfout! nejwj.2! efnpotusbufe!
bo! fygfdu! po! ijggpdbngbn! ofvsphfoftjt-! xijdi! dpvne! cf!
considered as a potential opportunity for modulating
bcfsshou! ofvsphfoftjt! jo! fojnfgtz/! 1pxfwfs! tfwfshn!
studies have reported that suppression of neurogenesis
increases sensitivity to KA action. Mice with reduced
ofvsphfoftjt! tipxfe! ijhifs! gsfrvfodz! tfwfsjuz! boe!
evshujpo! pg! tfj{vsft! joevdfe! cz! LB! benjojtusbujpo! \59"!
with similar results observed in the pilocarpine model of
ufngpsbntpefifajrfgtz\5: AU ftf!8oejoht!bsf!dpotjtufou!
Xjui!pvs!pctfswfe! fybdfschujpo! pg! LB.joevdfe! cfibwjpsbn!
jngbjsnfout!jo!bojnbnt! gpmpxjoh! nejwj.2! benjojtusbujpo-!
which  suppressed  neuroge