S290 dlio
Olxand ) (S pole oLl alxo
A'—\”f' c‘f’f &9)9)5 evf 0)90

219 3950 &0 1 onars oS B Ssow 30 Cawi> Wb

T Shodlowe 33T ' (g0g0m0 L 98 ¢! cpogo 013 A5 Mt ' 5 g SV

VEPNIY/o alo ppde  VEFINY/Y ok g 3 4Mol cdbss  VE1/+A/1 idlol Cagr otiug g & o Jlogl  1E-1/-4/+Y tallis b 58

]

Laly ool slaxl g oolail ladn o lo 98 sl 03,5 slml lacusgaze »ogdle (oras oliws o Lo
Jlisay sl 5283l Gl oliless Sl b3l 5 95me plizmed docansl Gl Bloyo Sz 50 oy (3O o) (e sl e
s g o0 45 003 o0 E 5 ] (S 5 gl ol Gl Ol i By 5 lasgare ¢ e DY
(S e S (g & oz K gy 095 (Johes S5l 9 Getion s de (9,58 (60T e 4 o]
ol Glply b Sllg el (S iz a5 anly slayle,o dawgi .ol o951 oYL Coenl 5l Slabss Sldllas o
oBows slacs Lo ;5 Sz 1B et S50 sl (ol 5l Bas cplply ads de (s o lagslo
Lol (gmac

a>¢5 Ly Science Direct 4 Scopus PubMed Google Scholar cole slaoll ;o ouls Gl @Yo pol> (555 0 asdllas o
9395 0 Sz SO 5 (i ogey0 (sras olfiwd Slas lon (i alox I e slaojly WS 4
23Tk 50 Sas 10 Hglas slml 4 e (i Slaglis w8 5513 Julow 5 (o) 2 9590 951 559,95 Sl Lo ey
ey g Ol (Syleus @ g S cmas oSiws aliSe slog Lo ;O Aol 0 e b (oA e 4O S e 4
3 S e (29 Oy A Sz MBS @ i cpl )3 a8l Sslite Wlg oo 0B 5 Ol ye ;5 Oloyd 4 ezl
Sloliy, 5 oard Sip Gdawy lp |y die) Wlg oo blumiz duslio ol ond ST rae olftus slags Lo
Al )F Jlgen Jlws ¢ gmas oKiws Cluls o gboye

s olKiwd (awiz slo 50,98 53113509590 (Sl 6 low i 1gudS sWrejlg

o . 2lsy 19,0 Sy imas olSiwd Slas lans ;o Copiz 3L T (Slalloe (B (05030 o] (yage o0l3 5 i (Ssbu 1l
A=V Y lmbo ) o)leds YE 0j90 VFF Lo o lrid, Koy pple ol

AaSe b Jalss jo a8 Sl Gualicw 5 998 oo Ledee 51 JSCiiia do o

5 Sgdem S l ploye g Uy e waly JlSle 352 il ol ogyee et 4 Sl slacld sl S

O‘J‘l‘ ‘J:'.’AJ‘ c‘_}:jbj‘ d’;"‘ a@»ﬂb 4(}1& LGN c‘_g-»L'Jo Cwo ) a})f -\
. - ¢ s . . ae . .
Q‘)ﬂ‘ S Aéﬁ})] (e SKsls Ry le.aad))\.;.a UGN 4;{.1}33}.:5 05; (d}.‘.ma o.l.’...i}:) -y
abdolmalekiarash1364@gmail.com : 55 =Sy o FO-¥A 0 0VAY - a5



Ol g (S s Mo

Iy iz gl a5 Sldllas .ol oaiSTy, jeim aie) o)
5 P o Ol sl 1 oly wdilgige S o Sl 50
(A JRVELI PN SR JU- N DR 0 o
38kes b sl lag] 5 a5 e ldl 31550958 (slacs Lo
SOl b gl oo S e s (55,55 b 5 5,000 e 3l 09598
ols Ll cwl ol yor (g lom &8yt g Egr s 5! (e
ol 5o Bds |y Comiz b s e Julse b ams ooi o3l g8
Syflos )3 iz GloaSg il &S (LAE oS iy 25 Lags Lo
Lo 2Uls ol ple ol ppe o caiS (oo sl ()13 e 5 (65 e
ool b jae gz gwix pled (6,105,310 e Sy sl
3.l G110 (F) Censl (BT JUaS 550 50 iz (5 00y ]
Olye 4 oz laadgial 4 glad )b 4y 45 w85 e o)l
S Olseds (g ymgind 09l o Lol lag len (ol )0 pae
el 0 SlS Sl i il o otz Sloige 90 (2 ke
595y 2 kSa e )90 (nl 03 oo sl pras gl 5 Slos
505 JlF 5 50 Al 0 5 e ST i 095 )0 e el
S8blas g eyl b lingys wile plaanld
sly WIS o0 (33 gt SISl (bl J5e 22l
Jele Sy Glsrear o)lse (S p0 oS (gsbay sall Lul,d o
wile (S5l Lulyl (B y s WS o Jes bl
S obml (gslite Il cel (See (peisS k65 ken
(5958 slrosiyeS b Jolsd Gasbo 5l (509 (al corizmen
St 1) (ot g 53 (Splie 5 Sl sloan T oilas
Seidnse slooSles Sz (V) aasie b
2550 ogdll (onae slaobu Slasi (puiz laasg Ll

Py o S0 aoe Jelge izmen § K55 ol Jelge

(Syor90 Jeloe 4 Lalgli (nl & 3)ls plasgls (0 Sles
S Glgedr i (V) Col b e S50l g (S
D)8 e o Shoe 5 LBl 5 (glod S SIS Soslg miie
3 ol a5 wleols lis gixe g1y pgal oo,y
by oSl Sy wile jie ol (Sl e
Slyeess 2 gl (nl )10 9529 (150 5 U5 G SLim
A Wgd oo yomie (gwlaal 5 L8,) (Ll oo Sles (o
slyl alizes (sbacs Lo S8 10 5 592 50 (oote M WSl5i o0
siile o Lo o aiz glaciglis «opl 2 odle (Y) aiS
a4 Wy oSl 223 5 Sl iqulignr o
Gl ogd e pleyd gl 5 (LS ()18, slacslis
Seisles Sl Chiay g 90 50 soe M gl
(F) 9S o ol
950 SlapucilSo (55, » Sz G285 el sla Lo 5o
03 S 3x825 &) yzie yol (plaS Cowl 4238 18 axdllas 040
oo alaz 3l 0 Sl Elsil i 550 a4
JETR UV S P SC SO PO L O PR s
0 s s Glglen j9n 0 iz GRS
Sl et 5 905585050 o g ol oy sl g
Slooglds nl poogdle (F) wilbise (S5 gl 9 (S5
Sz Sl aie) Wlsi oo 5 i 99 )0 (655 0 (s oL
Dylite pbazwly b oras olfiws lo (g)lom 5o oz 65
5 ol Yool 5 595 50 Gtz 658 Sl il ol &
A2 oo 5L (635 po smac olKiwd deslogs SYNST 8 iy
2B by bz 1Sy o lp b e i Gl n oS
il Slalllae (lads Jdo 900l 40 U el cnl bogd (b

s aaled (B3 g oy gloys ol 5550 10 00l (souy

AFeF Jle o) o)led YF 0,9

CCBY-NC.4.0 DEED

M

Slownd y S5y r}l.ca\i.i‘é\a‘deu



@.\b),)ﬁ&:w‘aca@:.n‘sugs)ugﬁwjgb‘

las Lo plp o (Hidlne DI Jg)5 5l Srals 5,k
OF) 25l il (5 g sl asile il 5505
Dolis 5l alise glgl g5l porde 4y 43S plonil lalllae
OR,5 Sy 4 aml jo g (oeas o S iz e
Oleyd RS Lz )0 (Siglam siie o Olgis 4 S
&l Gl pneas sloghs) el 005 SLLE S5 wax sl
oBaws gl lon bl grae Glapunle oLl 50
Sloe> oo sl eslinul (nlply Wgd oo &8ly JFho oras
aab g AL sleools Jdo 4 ol> b j0.(VF) el (900
x> Sldllas a5 cool p3Y ( BIS aaled ladd  ouid gais
Py dswgs sl o]y Al o Ui S Ll o ) lacslas )l
ey WIS o0 E9dg0 (nl D90 Jlged (pwiz P Sloys lo
V0) S ool 3 pamd (Shj Coom 4 25 > sl )
2ol e odg Gla TRy kS 408 S S
o Al 55 oz il 5 sl 20 sl g 0 Shas
e e olaiiy b Jshe jo s> gl ola8
@ o> Dbl (6355 (g g ge,90 5 LG S
ez B e )5l 5 0 Ses e il slacien
2 ol Sl Gladxe 5l (g ks WS o0 palete
Syl 5l sl 5 wts oMbl o (sras ol lags Lo
S92 Olizen (omac oBws slas low 090 50 b i
S50 ;0 Lo Luils sl (V) cunl 5 ke ole> 5 Slles
4 ol 5 oloye 50 iz 4 aily (J5Sse (slapanilSe
Dol &y gras ollwd Glags Lo slapyle s (g5luainge Hslate
Sz syt ol dalllae Bow (ol ol .l 5Ls 5,50

9 mac oKiws lag o ;o (Soiglan pitie SO (lgieas

592 Jle Olgie el aslis jlads ceas olSiws lags Lo
oS J o sl gloye Sl i (b 5o el s les
SGorl rizmen IS e b Gop loye 50 Sidi et
(A) 0985 oo 0amlie (15 o jo Jadd &l 88 et Dlac

0 s oS Glagglar 5o byg il S90aS (o) 2
550 0U) 0 pgat & ore i sl ey (o5 Tl Wl
S sl Dol 4 093 glacadlad jo lagyje il () wil
Js¥50 61500950 s Gial81 b s il dagyg )98 )0 aius
oz I alize glaygSE Ly Gl g Shsl ws sle
() S oo syF sl boyg,e Syl (omae o) )5Sl
g ol Sgut 1) 9,88 O3 5ilsm Cudled (rizan (39 5]
W5 09 S JUSH g0y 5 mbiow Lulyd Sgne 5o
Gy bl Glas e 4 gy pelais L lagjg il .V ))
9y LS50 iS5 ouath 5 oy ol (slagnaiyy 2,5
L Ulgs 50 55 (omae S8l onae o8 lo Jobo collad
Jedo @y qrae olliis (o puiz slo 9050 3 Slas S0 (gl
Slgdos LQ:J Codled g0 Slas ém 5 Sk Slasl ol j slass
AOY) el

OBy 53 o oolS Slaggeyee Sl S s yian
g &S oo syl Jieadsd pios 51 518 Glos S glo s
S b Ggey98 (nl )8 (oras gl » 2 FE Ol
Aln e cdbblxe 5 gras Sl alS daiygyg mee 5 O,
SaS omaf i Cedhos Lai> 4 gilonST slacl
wolaiSl slaoss 15 S3luJld b (g iw]sn eigen 0S8 0
ol 48 a8 o sl e BB ilophee TS )0 055
(MS) j9 A8l Jewdge aiile olacs los 59 0hgts (Sg

Sl oo g ienm !y ogde el aid 5 )18 ax g8 090

VECE Dl o) oyled oY F 09

CCBY-NC.4.0 DEED

Slownd y S5y r}l.co\i.i‘é\a‘deu
AY



Ol g (S s Mo

oo e 4 U a5 ool ools lid a5 g 9k w4 o)ls
OA) a3 oo 0L (5 23Sy 0y @33k (5
@4z b (Sopdly ohhsl (Sojgden paeille (w0 50

S e Sy S S0 485 350 Gl OlEer e sl
G)8) Fly obml aelsl )5 5 (g 50e jlae o (g5l Jlad 4 e
Sre sjlas olse 5l (grw Sy 0eb e (SoSeled L
oo Sy ol bl ogdige 1550 0505 () )0 sl
saiiS o1 Sl Jlie lgie 4 el 5 Vb g oo il
Sl e o pad JW Sl 9595585
o Ol e 4 Coms 365 ,o (locus coeruleus) ywgidg pw (g o)
oddlive iz 50 ;2 10 wytwl o9 Gl 0 (VA V) 0sd
(dorsal iy 481, b (prelimbic) Sod (5 (Sel, aS ol
S 4 e Boogde Jd (b5 45 5 (lsye o raphe)
3 1y Saliie SalS sl b, o S Syl a5 0gh i
Jbd a5 aies o ol Lo yile T Ao oo plosl (b5 g lo e
2 e ST o35S Gl sl 9,85 5 e ST s
5 01y 53 plette ()18, STy Sy (Ao Slivy oy 23
39 5 55 6,18, by (Siels it Ol 55 a8 09d (e L
Loy a5 Slewaile Ly blae Lol il oo Sy i
ol Sglite 505 9 Iy e disl oo s 4 Sl Tl Loy
JaSasl s JUsb el ol 0,15 (5 5Tol o Jln e &
TV () JS5) 0gd o 65 50 o JaKel g 1o 50 el

(Y-

2 beyd gl 5 iy o ) (i SOl (o)
Saosaysn b rizen e ol el lagslon ol
Sfles ) grwsied 5 09 iden (Oig ] wile oz
b aSee el Sielesl 5 Sfelnid lalyd 0 5
Sl ety amws cly e by
05d ool p eddigilu pazd
Lo 9, 9 olge

Saslaaz loosls mlis 5 cul (5,0 £33 51 ol axlllas
Google  cole sloolLL o ouds Gl OYle Joli ouds
Yle .k oo Science Direct g Scopus PubMed Scholar
Slaslr we o g ytws jshaie 4 Sloy Cadgame (a0
Aol ol g g diwe) (pl o ead sll Gladss
Sl lon oz abox I S laosly WS rizres
397 00 S SOl (cuiz slagge )98 omas olSlus
SVl 5 Wb g2t 008 5 92515359, sl lom leyd 9
i85 18 oS g oy 3550 5 2L LS 590

U 55 yuundl 5 sl )3 owir Lo glis

o 4ol hsl g F0,u8l WS o pwi> Glaglys
ol sl s 45 il o ] b sl 00 asii
WS lad 518 adlas 0)50 09> 4 gh oo b
sl M g ailes 51 ug yw il D] ala 51 e ol la)
QOY) csl loye 5l gaolss 6y o 51,8

Sgne Lol o £9,8 5995 (59 pmdl (050 43 S 015 50

929 o5 (Slayd lagewly ;3 otz Slaiglis o)l (6 i p

VECE Jl o) oyked oY F 693

CCBY-NC.4.0 DEED

Slownd y S5y r}l.ca\i.i‘é\a‘deu

AY



Selaie ks olnsly 51050 5 (5 58 S yhdn sk slm 63 Jlad (3

o
A

-—

-—

UL’)S u‘é‘.,.n 3» U’Lﬂ.ﬂ.ﬂ (.5""‘“ dh)‘.}.ﬂ h.m’.' uLmS.r @nb .\L’—U‘ (e

-
> _

19309 K1 as o> L ey 33 o b
i Sy y3 plien g 5 Y Ful (o

Y]
- 4'

. P <=
"’“’
-

W0

2 3 WS ste sl ot JLas (g

g0

W0

(F+) 595655 S ym0 b Lo yo (6 50 (S1 ko 43 ioizr (GBI I Silicko £lgil ) T

WS oo Jb 1) (6,500 SlapilSls 5 soils Sy 9 e
(V0) Cowl s o Wy )9 gshaw b a5
o w0 (Sl (9l 8855 50 53 (g ST (20 JUSs
39 0l 5w b o2y i gl 3, (sl
5 a8 oyt |y lagy | cloixl slacJles 5 slajige yo la
alie slo)lid; (Bgeyd wmsoe st ) Obj ln ez s
R

P ehlall bdye sla)ld, 5 (65 o clal L, galanly

laggsg cnl Crlple oo oo Gl 5
s ,L8) alansly b bagyg 98 ol penilSoo (VF) willy ool 5o
R
SLinSsn i b bagg e cnl sl LU )3 (9 55505555
O (o yimd 53,5 39ama el 0aiSol51 g2 a4 0digs Juate

1S ye 4 Laid aF Wit e )] slooni S Colled ials 5 ,gi5Ts

GoaSalil sl e Jels o o

2P iz SlopgigegS (omiz oyl glaady ) 5l (S5
Y pgigessS 5o b by 5l (Fp Lladeie ol (oo 5 0L
Do (oldpe a4y S (65 53 slags 5l (B g Nebee Ole
oy 3l o5 5 Ol Grizres (YY) Wigd oo 0lo (659
ol (San a5 wS (g0 8l yo 1) 095 jole 5 50y X pgjes S
Ll (YY) was 2ol 1) X pgi9e9,5 slagy) rae 5 dede 51
3 iz Sloglis slml )5 (owix slapgigeg S slag) b
on Syge SOyl g sl SWNST 5 5 slapnilSe
ki oS oy 5l (So Jle sk 4 ol 48,518
(sex-determining region Y) SRY WD oo o8y £95599 S
& G50, 1y dan caims ST cungig) j5iS B oS ol
Tobw 5 Wgdoe S5 556 (nl Sl )0 baglaess S
(VF) S oo adsi (o ye b aslie jo 1, oy )90 5l e

rlete gz 551 e iz 9 52 )0 (cwiz slayge g

VECE Dl o) oyled oY F 09
CCBY-NC.4.0 DEED

QM)Q&}” Nl.ca&.ﬁ\:«lqu
AY



Ol g (S s Mo

oXi S Gloye 0 aS b o 0sd e iy 20 S
o bt )l Lo oAy (6500 Gefsn 4 (9S8 ysS
Sobw laolag, as i alize 20 JUSw 6o s 045
Sl iz p2 egasie (2 e Gl 0gh oo il
(V) 098 o0 sl plp 5o (ool Fuly colaa

& eeFeeS| eletxl [, sleous” Jolte 1 (So
il e Sl wlgi oo @ g Cute Sl ob (gl ST 0L
30 9 tloizl Oy o8l el ()10 10 50 s ST 0L
a8l pl gemme ;0 058 oo sloim! Ol ualS el ol
Sguid J S 1 bl jo uwgi cnST 05l coge slooly
Oby o adlyys ol walys bl slan! Clia! 4 i
zely 4z 51 abior (Rl GemgioaST (S0l 4 Mt
S rizon (1)) o L o0y Lo il o ol (ol S
Glrowi S adogaue a5 cul ool las o Jb dslllas
Obs o ezl slaylid; il sl wilgioo G oS
(V5) ails Lyl (gl

SLBSIS (55 VU sl o5yl 4y Sin 313 riman
it Sl #28 abex 5l she b pain o ) GeeliglS
HLeas (YY) W)l cwalSgun 5 Sl i JlaKle Slics
Ghile gulal (o sl PLETa Mo by a5 conl oals ools
2 opdle aien Slbsls gon S 0F Ol Sl YL ok
ol O3 L aglite 5o (lealy 51y (598l 4 Dtis (U5 e
Sl ame i 1, il sy Sl il
Mo 0l Sllight’ s )3 (ool (o (I8l sl p aales
(V) o s 0529 (S0 pdl Pzt o

@ gl o 1) Sbbls il esle lagbge (roizren

olas b Gl ol oy o8 Jl> o aamd oo GLaS ol oyt

Fos0 mailSe o Ylazsl aS ouds sl acs ks, el
(YY) all Joso ol b5 yo Sglae

Wl o 2l sl ol o Log 5 L a5 aiols 51 Ly LS o
il Joe plgisn |y sl cnl o9 it Sl b sl cely
O SV 0,8 (bt ) oy Sl s Sme SuLig oS
Oleyd sl ooliitul 3550 (Sloyd saglge 5l Sz i 02
Db o ol Iy PS5 Ligh alaz 51 YW 51 (g5l
o 8 Jold Wgd go ;o500 oy lmlyl e &S pleas
Vlail Sepadgiigd U5 o adlige SISl 5 Sy
e JaKel U315 50 opl pogdle 3,18 )18 1o 4y s (g S
Slyma 65510l (sl caladl> @ aly (g0, (ol (il
o 59 OU; o ol lis Gldllas cpl o)l 429 gl
oo bablie slp patld Glaie 4 ool sla)ld, 5l s Sl
(YA) 3,95 50 3,

wollsl YN a4 Mo o8l a5 o)ls 0425 (ganleds
DS o 5 0l i |y e 595 58S (oS ol eS8
oo9s e oS sl wgd (oSSl 556 cnl Slaal 5l (S
el 3o (sl 525058 Shol e (gl osS's) s e
98P 5 Om9r9SysS s By eyl sl o (b e
Slagygys Suld e Gl Cely ol (ol 5 058 e o131
b (nlogdco (5alliyoTy 58 b Gial38l ol JLis 4 g esS's)
A Sl ppen 1y ol (6,850 9 (Slbail by S (5le
2 0959 s (TA) el Jledign 1w il By b
09795 )95 55 & (6 iy Samabes 0050 4y Soend (L
09388 Skl Wlgs gai 55356 (pl by 590 a5 5,5k 4 )l
ol besle jo (Jg ses bl 5 sl ige o 1, wsSel

Muﬁajflaowwom)j J.Jo:uul.a) Ml—hﬁl}

AFeF Jle o) o)led YF 0,9

CCBY-NC.4.0 DEED

AD

Slownd y S5y r}l.ca\i.i‘é\a‘deu



@1,”,,»&1:Ma@ggu@wﬁwﬂsu

a5 il sl 8IS & gt o5 o )3 303
i Gk isrd 45 Wlesls olis clallhs iS5
5 @l slagwly Gl el (guu3sSi3,55 55 o5 slaows 15
SR Gy Sl 05 g0 (pa3e (il 4 U5 b Sl
Sl Ja5 555 9 ollpolyg cadled o alanslgay ()5 iumgins
(0 FV) o)ls lose jools il ply jo  sladlors
(AL s 33 OlgS YW 1 Copunir 3T

I3 iz b 2o s BB psbar Slss SRS
5 a0kt 432« Seeyer Sl b gl (ul 5 W)l
(S5 s e 5 5 s Las e 55k (sl Lo
Slleg Jdo a4 (( Sacll a5 > 5 (Kb (5,lo,L alex
51 8 Sl SYWST g s o o 5o i oS0 ys0
a e Wlgiee (Kadl hed yo Gigsl (el s
¥ 050 Slgt CuieS ol 5 59,8l p,y o LS
FY

ool g el pals (OSA) soliudl Olss an] (ylope 4o

i Oae i (0 Ol si g (o8 sla Sh a4 geoge

el wilgs oo (g pmmwgiand a5 Wlosls ylid Oldlas el bas e
iz 09 Ol anl jlas gl g Cles CuaS Lals
S Jorae &5 upalligna 0 Sl glanglis
SOl ;5 goge 4Bl )l 5 S slaas
(FF) oS oo sla] Qlgm oS o s>
Oyl

oo R Sy o3 el sladsbe » Bons GpmiS L
oS |y Jlo 70 VG oLl Joene jsb 4 g )L 0I5
S5 rialgd slacygyg 3l Cews 51 (FO) dm s )15 b

sz 2 33 e iy IS5 5 US55 ) 0

4 yonie Wilgh oo Dlelighd piw ;o (S Ol s a2 ol
ooge &S Conl ooy las Cladss (Y0) 05 (5ol oDl
Gl ] sleosinsS (53, 1, Slabisls fzee dlly soske slo
ah glaylid, g Ol sl pulidla e cul (Saw 45 Wlosls
s 50 ool o S rady 4 Dldlhs sl (S0l
(V7) aims co lid i 4 atsly slags Lo jo 1) Bleligls

Ol a5 ams oo plas il u s o aS oS slaosls
Ailgs co oyl a8 adlosls 2oli8l lo e b anlin jo 1) Slabigls
Cdadlre S50 0l50 50 9 Gl ) 6 ndy ol 0150 (B 50
b e Olllas Ban pl 4 o, Gl bl cas
3wl 90 Somi sl Dold s Bus b g i
el (B 8is> g5 p bt b iy sla)lS 581 aS o]
\))ﬂo.c 5o J)LO‘ 9 u.JL:ﬁ é)}i} )—HM-A—) e r w‘ ol
Oboys Garwgs gl caaz ool 4y e Wilgh oo DlaliglS
(YY) 098 smas olSiws sbos Lo
(S g 30 (o il g S U

sk a4 a8 el ez anld Skl 4 el
BYC PRGNt ‘yw Oby ol Glose g b5 o Jolae codlsd
SV zshe L a5 wws e ol i HPA
olyor (yoze oyl a4y Colus al Bl g loaseSis )95 55 8
Pzt g 51,8 Cllas! S aile (b5 4o il b Lo yo
(YA X¥Q) ol (PTSD) asslus 1 g o yims

55 el Slagialy @il 53 ceiz Glapgayse b

VECE Dl o) oyled oY F 09

CCBY-NC.4.0 DEED

Slownd y S5y r}l.ca\i.i‘é\a‘deu
A?



Ol g (S s Mo

28 G selaenST oyl 2alS 5 sl U o 503
(F)

ahy Sl salauly b ol o, oS Cenl ond ke
oo SRl e (5 el (500 S s JUed 5l ey JLgus]
ools OLas (b G lsd 39 oo alais Jguol sl Jags
Sl tse obow e )3 1) oS 539,58 sy inl a5 ol
ol ez S 09,85 S e 5l 6T ol ;o 5 els 2alS esle
0395 72975 B3 50 O3l 0 Sdee IS aiias e
L oless crlnle )l sine Glagg,s 5o g Sl gloye o
(00) a5 oo Sl [ (Folite slagealy 39 !

U Sl (s iz 98 (50 GgmS )l Sa 0 5o Dol
OSls g weS 5 5 Jb 0l 5 gl e eelel Slples
by a5 adl Gl e j0 ol e slaggys piens
b oSl solom 0ad oo bl 55 ebgs slagyg,ss
Sebee atie 4l cnl o Su5reles lays,s Sy
253998 ol ((Jge)sm (S5 slales (DY)
L oras cdabls obul 4 2 065 5 Gloye 5o (JsSse
S 0gd HeiaS b Gilow 5 (e S A hled 8
@ ez opl 51 G e 5l ol (pain a5 sl 55952 9, 00
Silew oloyd 1y wazr Sleys slagilyinl b sl cows
098 b iz 90 o sl Al O)js0 4 HeeaS)l

OY) (V S)

o Juo 1) e pgiail (31 oSl (Ll 5l slasgerme
(F9) s adeis BB Sl 6o 0,lg0 25T jo ax STas
A OgmeiaS,l S Rl V0 4 S ploye yo

el Sl S o35l il 5B (V) Ceul sad ool
a5 oed Golem b Ay e 3 0l (o ot
Ll jlac 526 4 ) GomiaS)l @oDle ol (Sas (459 5l
S92 Oloye 9 U 5o Golem (nl Sdyin )0 (pugmime Dglis
ebBdle id g Lo lbglay 0,90 j0 Dlads ol
STy ol mee Glizres HeainS )b olen )3 39
59 05 Iy el (S5 90 (puiz 15 51 (5 )lew (al (oS98
e s W 5 s s 51 3 e Vgana oMo g,
Y poi90s,S eolat (5 Guizren (FY) st (glos oS
5 Geebed e ol laogys 5o ole L SRY o
ol aes e 8 Wb cos 1) o b b e peddgilio
SRY 5 olo b lag e 15 slo Shg a5 canl oads slpaiy
S5 raebigs o, lrial b b o OS] a1 lo 50
Sz b i po slacglis oS 5,80 55l b (ygmtaS )l o
S oeiaren b ealine 1 eSOl Sl sladoe o
3 Oeebigs e 2elS 5 05 eligd slagg)s ol Cews
Sldshe Gizmen (FA) so oo &) yidan (o0 Labades g
oS b0 aile o 00y (55 SV gl o (gl caily ool s
Omzed ol o als o sl Jshe jo Joko 5 1o 5 (551g5]

AFeF Jle o) o)led YF 0,9

CCBY-NC.4.0 DEED

Slownd y S5y r}l.ca\i.i‘é\a‘deu

AY



19309 K1 as o> L)l )3 Gz LU

o}

(0£) Coswicm b 42757 b g Sl (Solow oS ploio (Sl yo T B -1 JTS

S3irs0 Sl 5 (S5 (Sihe igd g o JUs 4 g
OY)

et yel3IT 4 Mo a5 (ol 3l poas 90 51 i 150 5o
ol 3l 5l iU Wilgs o Bl ol aST anzes U g oo 00ld
s 5 QU5 Bl oo b aalie jo (5 )0 el 5oy
5 $Seidem Jdo iz wile VL eIl e g
el oads olgiioy U5 50yl g50d mrds gy (oloz]
AV G g WS (e e (loye 5l il (1) oSl alex
a8 G ye ;500 g 3l el ol (6l Sas ale 0 5555
g wlbes Spdlo (Bsye (o8 Sl IVl W)ls (g e
0L 4 s o] 50 (6558 Jie Jlg 0 Dl jlas a4 o
(Y) 3 )15 0925y o2

T ogxals Loy a8 sas e olad 3 Slidss

sl
Gl b g3k LS (o5 o sBseld lor b el
Jolos Jlew 02 (03 sla ol g oo Sloe a5 ol (2 )05
@l 4 aladl> L bzl Jgare j5b 4 jalill 0 09,00
s ) cslin Gloyo by e G alanlie g s oo 7 3]
WS ool ) 4o b ol o (5 p5le aalsd (OF) s
@iz Gopuille lawg oal adgi golauST wyiul as
At P (GoaS Cogl (ol Jelse alex 5l cenl (See
wlis olse 5 Sy sadshoel oSy mazs (O0) aiil
ol e Gaiwnd slei jo aS sl yaldl ol (gous
sheal 51 58 (2Etaloj] sladarme ;0 5 955 00 2L Lo
a1 50 (B5) 555 oo oaliiusl Lo bgs 5o yaulIT sl gl s Ly

= (39,8 OMBlaz 4 xie (§ e S95 S peais o OS]

VECF Jlo o) o )lead oY F 0,9
CCBY-NC.4.0 DEED

ow,os.z};r}m\s.maw
AA



Ol g (S s Mo

Ao b 559yl Gl 19 50 0 Lol i ooyl (6 Lo
L o (g9 ymogind (IS (558 50 e Lo po a1 4y 3
Jlil sl ol 50 15 (62t ool o 5 Laadly 5o (s b
o Jlosl QYIS 15 530 50 (oeas Cliblons agyg )il ano o
Soge,98 (FT) aridu oo 9 1) (oras 5 Sles oS wiS
o 395 4 Al SlapenilSe §)b I Cenl (Sos iz
5 6o, gl Wgh elJl o i slacglas ol
(Sl )0 QoD cons (x5 BB 5k 4 (shsls b
ks & (i laoglds i S50 g oe 5rlem Ay
S iy drwgd (gl aSL Glas 5 ee yo o8 olulis 6l
(Y casl 59,0 Sloyo Dl g

il e e llen 5 iz slasslis a5 jsbles
2 el slacuied jo cwiz Glacsgls wad co ovaline
e (FO) 058 o0 aaliv 15 (5 ke (0l (S50 Slo e
31 50g) ool sl bge jo glad akhdl> o OS] a5 Wl
JLs 4 osle slatge (nl 2 opdle 098 o0 pall 5 sla A
b anlio )0 (g 95505 555 oS l3T 5251 a5l o Lo
Joe jo aieo e plis bl o Slee o (g i ol oy
sy 3l Gt gl ool slagtge aulil IS0
S ise b anlio ;o 1, ol GlacnSgw o Ly asshel
(FF) x2o oo lid 5 adly yig>

e bz I gadsheel S LSi5 5 6Tk hals
&y Slaligls 4 bgs o it j0 WS 1,0 a5 conl ool
Glrowi T oy a4 g Dlligls a5 was o lis (pl e e
slocglis sl Lo el T 55650 50 canl Sow DlelilS
4 by pece Jdo @ wlgee el ab) o e

EY) (¥ JS) wbb g st slyge,90 b Sl oIS

mizmed (OA) &5yl ool IT @ Mol a4 (6 i Jlai>! s
555 el oSl o ) 53 i b L Sl
- (S5 S S i PliSl A i 5 358 o0 (00 4 ol
L3l 5l xomsy sl (el bayis il (B) 35 oo (5300
Sl s oyl 2alS o5 aies bedl sl 5 jie 40 duie
S5 Sl 52 ol (rnns 5 38 o Sl ol
s AL b5 5o JLS ) 50 (gl (als 4 waas o
ol 5 Sty legT sanlllan (8 +) Conl La o pogl 3T 4 S
S5t iy e SIS B ol o J S sl cans o
JERSINtE r—’L’ ey 55918 JWl y Wlgs oo g 00,5 medaii |
preedgilio 4 )3 5 5ae 4 815 Jlal (Ssly Jlis @ o b;
b G Slallle (pizmes 9b 0 JSie lars i 3IS
1 oypenST b claaisd adg oy el 45 el ools s
LS g boiesis el ol (half b amss )5 5 0ols 2alS
(V) aiS oo abilin (g0 Sg s o

sl olyan peiz Jes g 55 5 G5 SRS L eyl
by 50 Oigmel Srals Dljlae 4w o ol Slaslis
wedise el slml el 5o plae ;0 g itwgias talS
s 5 gy il galal) 5o el lacols
SIS i Jlys sty et 5 8o 1, el 4 oSl
15 ole bl | Comiz 4y cg9050 () sy o Hlad 4y Sl
S (6 sinn Sl a1 4 e 3131 5 mugind o
(V) el @l

sl olom Syt 5 My el (5 5 oy
sl 1 50 iz Glacslis jlo aiee Jelge aim o LS
U595l o a5 oolayg,y b Ho leais ALl He5

Sl s il L logae 0500 (555 Jsb 5o ol

AFeF Jle o) o)led YF 0,9

CCBY-NC.4.0 DEED

Slownd y S5y r}l.ca\i.i‘é\a‘deu



193 390 K 1 N L ey 33 o b

Gitashe
40 eyl g9

3o gy 58955
osle YL e

Sl

"

(1Y) (i 9T & d2p7 b 2 by § AT 05 550 g 9 ot [T SN I (ST 1 JCi

Ol el Jle Glyie 4 15800 Fiss8 (el slagely &
G ol 09 o0 sty slaggol (T adsi o T Comgi) ollad
o el S woad () 50 lacisie e 55 el s
aS ol low aex o] jo eulogs slas low i
L (V) o5e w35 oo il (550 (orae s
Qs oS U5 A G Sl Koo ()10 0 a5 Cewsl o0 0ols
b g twgind sthadlos D314y Lo yo Wlgi ool ol MS
YY) aos oo malS |y Conlas a5 0lL Y pg3909,5 slocys
om Jlo YO 5 cel Jle Yo MS Ml s Sk
et by lem SN sy B0 Loyl golen A

gl 0
Solowr nl 3l 6wt whaw Glo e 5l i ply 4 Lo o5
PR B CRP VRLANWEE SR V-X WP SN WAL PR CT S KA

‘L)J‘)J os)LC R PR &‘M MS LY 9)‘.\.:‘ Ls‘)" ‘;ua‘ )L.»)Ja>

o239 5! Jidlo

05 SYLil g Jad 51 A6 MS) o jg ISl Jewidlo (5 5lo
aiboe SB5 g dghe Wl )99 (I3 @), e g
Sl lom S0 50 ouiS jlgael slacd iy of; e (F9)
2 olzes Sl slaan] B ojse jo 38 Sl cny
Slaptanm odip O 5l S ol SEMS s o s
s o 45 Sl YLLS 5 50 pgad 4 (555 0 oras
G MS (g le adgl oy jlad jo 05d oo olis Golo Cews 3l
@ ol 5 9> b, Albl ol Q] a5 ghlew leie
(Vo) a0 hogd gl g0 0030 Cyaedoo

S ot 5l (F b 28 ity Q5 oS el 0 2l
Slaplail (gag)909,5 oS 5 50 Dolil &S o 53 (el 355
@ Sl Gl o iz sbogeye s B oy

s (3 50 a5 WS e il g093 5 () lapi s

VECF Jlo o) o )lead oY F 0,9
CCBY-NC.4.0 DEED

ow,os.z};r}m\s.mw
ﬂo



Ol g (S s Mo

Lio,S S (glem Dol 5 SMeass oo J 5l (SSLD
JrsS 09,8 damglio o 3l adlae G b mbs wwb
Sl (paiz 3 1) e 5SS Slaez (i b Gles
2 05 Ohlem 4 Camd 050 lilaw 50 Ges (5SS ool
50,81 b leys dadloe &l 31 Lol ols las JyuS slaeg 5
VF) cal oais atuie ot 4 MS gl o
Cogd SWMST a5 Mice o 10 a5 0l astine dslllas SO o
N3 A5 )8 1) 4 3 e il Sz ki S5 AT i
Oliee 95392 950 4 (3 5] Stz ot S5 a5 G5 L amlie
S Vs ggoge opl tdl iolEl oyl o MS a4 ol
3 Hadle DI g pgind (SIS MS g g (g g
098 oolitl (5 lom cyoze 3B 45 STLI 5 ls MS sadsl slasls
oS adl il gras sladsbe 55, )b ol Sl Wl oo
Egazmo 10 (YY) Cewl oals oualice MS o 10 oyl Lo ;0 3,590 (10l
2 peiiee il g priiee oty Ol gz slaoge)se
i § 35 Sz 53 Yosol a5 35l ol (sl sk o ,Shos
SIS G (635 e e oliws Saaldst sl Lo 5 0

YY)
oBws (S5 Solom b 5 laise o Slae adlllas Sy 0
@ azgi (e ol low Slagige b aalie )5 (555 0 (ras
9 A MS (gl Dol (el plann (S5 Aoy
b Gezren qedsid cnl ol Las ) 6550k orae 5
b avslie 0 XY (glagyg)e 0 X b oo TIF7 (45 Gl Gialiél
as ol lid (6,50 asdlas (YA) cuils bLs I XX sl ¢yg,65
Sl o 5 PLST 0ole sloige b dnslia jo 5 slabge

(Y) aszsls glaiy e

@ i Jliml e b anglie )3 U sk lgs 5
YY) Wgd o0 Mo MS
do) SG ) gedin] Olalllas avglio 5l oS LIl cnnlice SO
Sy oo A5 4 a5 el plodel s s ans (paiz 50 (S
ol Gl b )0 Glose 4 Canss (U5 ;0 MS (g5lens 55
Sz o Gl 4 e ploj ClB3S Ll Gl oS
A=Y+ ) dlos £r 00,08 adlllae S 098 o0 b
38l a0V VE L5 o MS 595 a5 aeo oo lis S jladls jo
ool a8l 158l ao o Ve L lo e jo a5 Jb o il
4 ol o a8 el ooly lis 50 goawie 29,5 Olllas
Sonsl 4l ol e 08 £ dod )3 MS 4 e (s e
Glar e 53 Yol ooy (pl 45 sy oo Lo 4y pol> > o
YY) el eas e YL ges L oLl
MS (s )low slaodge 5 el udlad g gnds 59 0 aS] >
blassl o, cad Sl 4 was oo las by jo |, aodle «
@laadllas o Jlo plgie ar.0bl 3550 (b5 50 (omas gl
o o0l b aslio 1000 Lo (IS job 4y aS ol ooy lis
Sy g0 gom (Sl cibae bl & i pe (55lens €9,
Golom aiad b loye aS ol lias 58 Koo ol 1585 (V)
5 5 @ SPl b ggdge (nl &5 it olen 50l
2 oodle ol anl BB olose o gilewm 5 g S iy
g P rdge Byl aile as slayiall (gl I3
b ol Sleladl aulg oo alis o Slase DL
3o el joiaies GLIMS lles jo  mas w5 LS 6l
@ (V0) W)ls (s 5% Samdy jlow I3y &5 sy o0 Y5

Golows shlo oy a5 0ly lis wos adllae G Jlie ylaie

O3l iz 50 1y 650wk Oled Glew 0 b awslis ;o MS

AFeF Jle o) o)led YF 0,9

CCBY-NC.4.0 DEED

q)

Slownd y S5y r}l.ca\i.i‘é\a‘deu



@1,”,,»&1:Ma@ggu@wﬁwﬂsu

Gy s M8 ooy o LAY sl 2t 05 50 e
2 s Sloy looysd cnl 5SS S Sl Al
Slal® GO39yl Sz (s Ik olygs 5o el 39yl Sty
S oo Ty R0lS (90590 Cnl e Gl 5l &5 S 5le oo
w23 oo il Bl (s S j9 2 Jleil i o Dl i
Sl gl Sliss e 35 pgs Sloy so3k p3 (AD)
S bl B g (K855 wile cedle Lol e a5 o
rhw o dBlas slacglas a5 Sy loliel slacoses o
Oy a5 dmyon S5 4 )0 S92y iz 93 G Layge 90
Sl FO o o € oSl 4 wles? o5gi8 lls
A SR S JlaS pyxe 13 Uyl i Gl
soole sl Jige yo aS Wlools lis 55 ol i Slalllas
@ Cumd G S0 097 Oy 9SS G a8 s
(AF) 35515 s o2 sl 8
ol ]y pliioe ( Jobo S o Slapansliin 3550 50 Slisios
a5k 4 sl Bk 5l Jske Sre w45 colonils 5l
a5 (AY) 0sb 00 JUb ploye 5 0Ly sladske 5o glite
Bl o G| iz 93 58 50 (Gphe w3l ey ok Sy
3950 syl Lol Dglitie iz 53 12 50 3 ol 4 By
by sl bangs bone SeoSny] Jsko Sy a5
& T Ol y2 Lls 5l Jitass (slapunilSe 5 ()65 )0 sLls
Sl Kan jlewls a5 was oo lis wa> aalsd (AA) aao
W S SaSw So 5l 0 e 53 Sy el el
B Ey iz 90 8 50 Wlgioe g9dy 4 e (nl 4z 5]
b Jsho St laosle (515 Colu sl walsd on e
Sl ol (Pl 0aiS Jlee (o9 anlllan b 5Ll alauly

jeml g 3LewlS Jleo 4 yxie a5 (Pan-caspase inhibitor)

5 el e Vil 5 Jxd a5 wms e Lt laazily oyl
5o Sz a8l 5wl onemy Jlees Wl oe (s o 5
o] aliBee glodcs p olate S g Gglie ol 31 wlgs
(A ) Al 4zl Sl (635 po e oSt VDS wlid
s ofiws bl SWS £50l 5 90 50 (i SliS
05 5 50 Ohlom o5 was oo L3 |RSTMS alor 5l (535 5
Slagisy 4 (fo b widl Dglite o s 4 ly Ho Cenl (Se
Sl 5950l 4 b ealiwlio .asl ansls 5L Salite Sbe,o
@ Gl @ ar g b g)lom loys )0 Comir (2B 050 50 (5oS
(AV) 8410 592 oy

Sl 0 O3eys8 2 (e Slagleyd dnwgs sl S L
ol 655 s e olSiss gl WS 5| Jls 45 MS
a0l plias gz 5o Glp gols Gleys 9,505, Ol
330 Slilen 59 By msind @l Rl slagialesl Sl lsie
oad plxil MS 4 e 05 olybow 55 (395l 9 MS 4 Mo
2 Boee g gind LMS 3y ol glays 3,55, ol
e 0 S Glese ol o aS el b Slaslie bl
Sloe oo, o5 slaiulesl e MS 4 Mol s
Sl len 5 Hyygind Gloyd Jeily cates jlii MS
(AY) Casl 655 po (mas oKiw
G350 (GASw

e 5l Gewd 4y Sl s pas Sl o a5 (GhRe g
S Josl; ads sl Sy5eds,e8 ST o5 g e Slxl
ax ST LAY) sl oo Grme 4wy @l oDl 51 (S b5l
OB o Lol Sl 005 51 ey loye 5 s3he a5 Jloio|
@ el i o151 B0 e 5 S g (Sihe A Dl

S4Sas JLain| OF 5 FO 5l crizman 5 Vo 51 a5l ogeas

VECE Dl o) oyled oY F 09

CCBY-NC.4.0 DEED

Slownd y S5y r}l.ca\i.i‘é\a‘deu
Y



Ol g (S s Mo

s 03l e Slgem o 15T 45 eyl b loys 58s 5L
2 Opfgied G 3] AY) aase Sl 1) (55
ol el Sl sl el aad g SeeSin] Cols
Olsz Ol 58 33 aSw Jlas lB3I L1 (958 (g uwgind
lrjee (llgs 0 (AY) cnl bad o gz ol iz B,
Gl 1) (5o S dadisl 4y oad 5970 (g gt by
30 0,5 Wl 1) i A JYL sajes a5 Jb yo ol
oyl ) Lage,ail a8 (co 3l jlileg )T agzrg poe b 5
Sl (AF) 098 o0 (g0 S w38l el S o bas
a2y ol ( S5 Job 5o iz 4 dtly 5 (S0 )90 0oy
G el (i S slapleys sanwg o S
Olwsl )0 S A @S dge 50 (2l 4 layge 50
2 S3ssm yiie o plsie 4 Stz Gl plis sl wal S
Pt 3855 Sl laiae B ogd oailnS b Slge> Slallae
(A0) w3l 330w ol jlew leyo sl
G Cemiz o WS e anl adlhe ol (slaasdl
sl lon (loys @l g Céiin Gyp 50 SlodisS s
Gotele slacglay a5 aas oo las aaled o jls  ouac oSl
90 5o et SdliSw e 5 (F90y90 DDl e
S Lo 80 9 Dol glds (l g 039 Sgliie iz
Fr oA 3 b IS psba e b e
it 5 Sl MS 5 o 3T aile 551,550955 slas s Lows
WS g OpatsS )b 4 Dl dwis il (loye &S (> o
b aile gousin Juloe 4 lacuglay opl i (gike
S5 Sl 5 sailonnST il o Lol Cdlad ( Sge 90

51 om Jbeole slaige j0 a5 Cawl sdal ey w35 o
Wi o Lol el poas 008 cabidlons 25 SoSan] s
ge 3l ondiiine slaggs mizman (AY) 3l oLis 6,3
il 3lodled 5 (6,058 s 3l oS ks adsl (s5lwsljl oole
aS wols las 1) 20939505 53 eIl DNA aiaSs oS5 g 5Lewls
5o sl cilas jlewls alawly b adsl Jobo F 0 b (Koo
ke gl Ja L 5 hse 5l el 3ine slagg)s
)5»9;7 oaS Wl eS8 /Y-l pads (Gow - lawd g djyoi)
S et abanly b ok S e slo e 9 (PARP-1/AIF)
(A0) w ovnlis

WS e Lansgs 131 45 Jsho Sy 5l g0 JS2
oS Colri) Al ol (56951 s 3513 addllae 9550 (5530
3 39 5l Cng e b &S (puir ol (oras lazS )
@ oloye 5l ond Gl g e (Wigd oo 0uriS Sl &
Sosys o5 Jo 5o dipese 5 ol 3l lrs Sl
B ) WS 65 9 0y slaasal (G5 5l esd Siie
0Ny (G ytion Dde g MBS oo JSAT o> RANEY RVEL g
o 5 So3Lgs1 slooaisS e a5 ol ! oo 4555 iile oo
s 4z 51 S oo Slabloe ()l pe jlend Fline slagyg)e
0% JBIs 50 iz lacslas ol LT 4 e (astie
P LS A g looglis nlply 3 L Sed e end
S o calizro Gl punilSe 4o aSL LewlS L PARP-1 glo s
(AY) 3,18 5959 50 Sl

L i &S oz sl slaggese OS]
Jlizl el ool oole las S o e 4 Slgu> ldlas
A aLilo Lca;j Oldes a5 gloole (slo fige 10 (§iRe A

03,950 Cuwd Glaesd 0,Sles b oole sloige b aunlio jo

AFeF Jle o) o)led YF 0,9

CCBY-NC.4.0 DEED

Y

Slownd y S5y r}l.ca\i.i‘é\a‘deu



@.\b),)ﬁ&:w‘aca@:.n‘sugs)ugﬁwjgb‘

o S0 S 6l sl 1, ol il oo aSly oo 5 s>

il lgen g lae (nl golaidl L rals

PR g

(ko)) B oSzl )3 a5 ol 3 ol 5l abiwginay (5 s
S oo SET 00 )S (6, e ol el o

L Ble (o)l agSan i (Borms 1@8be yo Pyl
S (o8 8155

aile o ol 0l anlllas ol Jlo cglos

baisS S ol dalllas o H(EMSIS) NS llisdhe
oS dalllas £ @) daxgi b ol ailas 0529 Slgm b Sl
2,105 3925 5

RLEET TP

Shollae 1o (210

oo 03l B M ¢ S gbw 9Mes 1) (09,

Crags 03135 Ml ¢ Sohos Do 10315 (5 )51 2o

S ohe Do 1o0ld Juloxd g 4y 3o

@ogeme byyd o (Sollae i)l W

ogazme Lo b o (Slollase (311059 5 <t pioko

S5k e 1Wllio i gh i 410

Croge 08l3 M 1l pg 9 (owy 9 — S

mas O, 8las oo jo GlalBes Jid owiz soyge e
oS ol pwnlicns g pdiBlasl 1ol38l 5 gla S
p ey b bl Sl Sl dayl o a4y a Wiled o (g g
O e Jle 5o Ll WS 6Tl MS cdyay el
G el anl asly g,k ol S mlysa & ke
(i S0l pudais o PARP-1/AIF ¢ 5LewlS & aily
1 cage GBS cras slas e @
Slllles o ir glaogls 4 (S5 axg poe
laglays 5t 53l & e a5 (il i
Sl Joe 55, Boes Sloys 5 mg,ls Slidos 5l 6 kaas 09
Wodan gleyoyge,e il olaple,s 0gd U) 4 g
..\...M...‘JD S gupn ‘) kSHJL, G»Lu ..\..4‘9.1‘5‘0 9.0.5‘)1 9 MS e o).»94.|
3O Sz A dinly GpuslSe FEee Sy olyd o

SeS Fise slagley arwg 4 Lia wac slaglen

References

1.  Becker JB, Koob GF. Sex differences in animal
models: focus on addiction. Pharmacological

Reviews 2016; 68(2): 242-63.

2. McCarthy MM, Arnold AP, Ball GF, Blaustein JD,

Vries DGJ. Sex differences in the brain: the not so

inconvenient truth. Journal of Neuroscience 2012;

32(7): 2241-7.

3.  Ferretti MT, Iulita MF, Cavedo E, Chiesa PA,
Dimech AS, Chadha AS, et al. Sex differences in

Alzheimer disease—the gateway to precision

VECE Dl o) oyled oY F 09

CCBY-NC.4.0 DEED

Slownd y S5y r}l.co\i.i‘é\a‘deu
af



Ol g (S s Mo

medicine. Nature Reviews Neurology 2018; 14(8):

457-69.

Kalinski AL, Yoon C, Huffman LD, DunckerPC,
Kohen R, Passino R, et al. Analysis of the immune
sciatic  nerve identifies

response  to injury

efferocytosis as a key mechanism of nerve

debridement. Elife 2020; 9: ¢60223.

Qian C, Yuan C, Li C, Liua H, Wang X.
Multifunctional nano-enabled delivery systems in
Biomaterials

Alzheimer's disease management.

Science 2020; 8: 5538-54.

Dion-Albert L, Binder LB, Daigle B, Hong-Minh A,
Lebel M, Menard C. Sex differences in the blood-
for mental health.

brain barrier: implications

Frontiers in Neuroendocrinology 2022; 65: 1009809.

Jurado-Coronel JC, Cabezas R, Rodriguez MFA,
Echeverria V, Garcia-Segura LM, Barreto GE. Sex
differences in Parkinson’s disease: features on
clinical sexual

symptoms, treatment outcome,

hormones and genetics. Frontiers in Neuroendocrin_

ology 2018; 50: 18-30.

Reynolds HR, Merz CNB, Berry C, Samuel R, Saw
J, Smilowitz NR, et al. Coronary Arterial Function
and Disease in Women with No Obstructive
Circulation Research 2022;

Coronary Arteries.

130(4): 529-51.

9.

10.

11.

12.

13.

14.

Koduri S, Keep RF, Hua Y, Chaudhary N, Pandey
AS, Xi G. The Two Faces of Estrogen in
Experimental Hemorrhagic Stroke. Translational

Stroke Research 2021; 13(3): 362-63.

Soluki M, Mahmoudi F, Abdolmaleki A. Therapeutic
Factors in Ischemic Stroke Control. Shefaye Khatam

2022; 10(4): 77-91. [Farsi]

Zafer D, Aycan N, Ozaydin B, Kemanli P,
Ferrazzano P, Levine JE, et al. Sex differences in
hippocampal memory and learning following
neonatal brain injury: is there a role for estrogen

receptor-a? Neuroendocrinology 2019; 109(3): 249-

56.

Sohrabji F.  Estrogen-IGF-1 interactions in
neuroprotection: ischemic stroke as a case study.

Frontiers in Neuroendocrinology 2015; 36: 1-14.

Schumacher M, Hussain R, Gago N, Oudinet JP,
Mattern C, Ghoumari AM. Progesterone synthesis in
the nervous system: implications for myelination and

myelin repair. Frontiers in neuroscience 2012; 6: 10.

Lee CS, Leong KW. Advances in microphysiological
blood-brain barrier (BBB) models towards drug
delivery. Current Opinion in Biotechnology 2020;

66: 78-87.

AFeF Jle o) o)led YF 0,9

CCBY-NC.4.0 DEED

YA

Slownd y S5y r}l.co\i.i‘é\a‘deu



@1,”,,»&:Ma&.ﬂs‘su@uﬁ,;w,ﬂ

15.

16.

17.

18.

19.

20.

21.

Fels JA. Manfredi G. Sex differences in 22.
ischemia/reperfusion  injury: the role of
mitochondrial permeability transition.

Neurochemical research 2019; 44(10): 2336-45.

Rexrode K. Sex differences in sex hormones, carotid

atherosclerosis, and stroke. Am Heart Assoc 2018;

17-9. 23.

Mir FR, Rivarola MA. Sex Differences in Anxiety
and Depression: What Can (and Cannot) Preclinical

Studies Tell Us? Sexes 2022; 3(1): 141-63.

24.

Quitkin FM, Stewart JW, McGrath PJ, Taylor BP,
Tisminetzky MS, Petkova E, et al. Are there

differences between ~women’s and men’s

antidepressant responses? American Journal of

Psychiatry 2002; 159(11): 1848-54. 25.

Becker JB, Koob GF. Sex Differences in Animal
Models: Focus on Addiction. Pharmacol Rev 2016;

68(2): 242-63.

26.

Bangasser DA, Cuarenta A. Sex differences in
anxiety and depression: circuits and mechanisms.

Nature Reviews Neuroscience 2021;22(11): 674-84.

McCarthy MM, Arnold AP, Ball GF, Blaustein JD,

Vries DGJ. Sex differences in the brain: the not so

27.

inconvenient truth. J Neurosci 2012; 32(7): 2241-47.

Hagen SV, Henseling F, Hennesen J, Savel H,
Delahaye S, Richert L, et al. Heterogeneous escape
from X chromosome inactivation results in sex
differences in type I IFN responses at the single
human pDC level. Cell Reports 2020; 33(10):

108485.

Yamazaki W, Tan SL, Taketo T. Role of the X and Y
Chromosomes in the Female Germ Cell Line
Development in the Mouse (Mus musculus). Sexual

Development 2022; 16(5-6): 355-64.

Colom-Lapetina J, Li AJ, Pelegrina-Perez TC,
Shansky RM, et al. Behavioral diversity across
classic rodent models is sex-dependent. Frontiers in

Behavioral Neuroscience 2019; 13: 45.

Valentino RJ, Reyes B, Bockstaele EV, Bangasser D.
Molecular and cellular sex differences at the

intersection of stress and arousal. Neuropharmaco _

logy 2012; 62(1): 13-20.

Lukas M, Toth L, Reber SO, Slattery DA, Veenema
AH, Neumann ID. The neuropeptide oxytocin
facilitates pro-social behavior and prevents social

avoidance in rats and mice. Neuropsychopharmaco

logy 2011; 36(11): 2159-68.

Seney ML, Huo Z, Cahill K, French L, Puralewski

R, Zhang J, et al. Opposite molecular signatures of

VF e Jlo o) oyl (YT 690
CCBY-NC.4.0 DEED LV

Slownd y S5y r}l.co\i.i‘é\a‘dgu



Ol g (S s Mo

28.

29.

30.

31.

32.

depression in men and women. Biological Psychiatry

2018; 84(1): 18-27.

Labonté¢ B, Engmann O, Purushothaman I, Menard
C, Wang J, Tan C, et al. Sex-specific transcriptional
signatures in human depression. Nature Medicine

2017; 23(9): 1102-11.

Mauvais-Jarvis F, Merz NB, Barnes PJ, Brinton RD,
Carrero JJ, DeMeo DL, et al. Sex and gender:

modifiers of health, disease, and medicine. The

Lancet 2020; 396(10250): 565-82.

Monteggia LM, Heimer H, Nestler EJ. Meeting
report: can we make animal models of human mental

illness? Biological Psychiatry 2018; 84(7): 542-45.

Cagna FD, Fusar-Poli L, Damiani S, Rocchetti M,
Giovanna G, Mori A, et al. The role of intranasal
oxytocin in anxiety and depressive disorders: a
systematic review of randomized controlled trials.

Clinical Psychopharmacology and Neuroscience

2019; 17(1): 1-11.

Carrey N, MacMaster FP, Fogel J, Sparkes S,
Waschbusch D, Sullivan S, Schmidt M. Metabolite
changes resulting from treatment in children with
ADHD: a 1H-MRS study. Clinical Neuropharma

cology 2003; 26(4): 218-21.

33.

34.

35.

36.

37.

38.

Carrier N, Kabbaj M. Sex differences in the
antidepressant-like effects of ketamine. Neurophar

macology 2013. 70: 27-34.

Leistedt SJJ, Linkowski P, Lanquart JP, Mietus JE,

Davis RB, Goldberger AL, et al. Decreased
neuroautonomic complexity in men during an acute
major depressive episode: analysis of heart rate

dynamics. Translational Psychiatry 2011; 1(7): €27.

Jenkins AK, Paterson C, Wang Y, Hyde TM,
Kleinman JE, Law AJ. Neurexin 1 (NRXN1) splice
isoform expression during human neocortical
development and aging. Molecular Psychiatry 2016;

21(5): 701-06.

Kokras N, Antoniou K, Polissidis A, Papadopoulou-

Daifoti Z. Antidepressants induce regionally
discrete, sex-dependent changes in brain's glutamate

content. Neuroscience Letters 2009; 464(2): 98-102.

Borella VCM, Seeman MV, Cordeiro RC, Santos
JVD, Souza MRMD, Fernandes ENDS, et al. Gender
and estrous cycle influences on behavioral and
neurochemical alterations in adult rats neonatally
ketamine.

administered Developmental

Neurobiology 2016; 76(5): 519-32.

Bangasser DA, Valentino RJ. Sex differences in

stress-related psychiatric disorders: neurobiological

AFeF Jle o) o)led YF 0,9

CCBY-NC.4.0 DEED

ay

Slownd y S5y r}l.co\i.i‘é\a‘deu



@1,”,,»&:Ma&.ﬂs‘su@uﬁ,;w,ﬂ

39.

40.

41.

42.

43.

44.

perspectives. Frontiers in Neuroendocrinology 2014;

35(3): 303-19.

McEwen BS. The ever-changing brain: Cellular and
molecular mechanisms for the effects of stressful

experiences. Developmental Neurobiology 2012,

72(6): 878-90.

Valentino RJ, Bangasser D, Bockstaele EJV. Sex-
biased stress signaling: the corticotropin-releasing

factor receptor as a model. Molecular Pharmacology

2013; 83(4): 737-45.

Handa RJ, Weiser MJ. Gonadal steroid hormones
and the hypothalamo—pituitary—adrenal axis.

Frontiers in Neuroendocrinology 2014; 35(2): 197-

220.

Mong JA, Baker FC, Mahoney MM, Paul KN,
Schwartz MD, Semba K, et al. Sleep, rhythms, and
the endocrine brain: influence of sex and gonadal
hormones. Journal of Neuroscience 2011; 31(45):

16107-16.

Baker FC, Driver HS. Circadian rhythms, sleep, and
the menstrual cycle. Sleep medicine 2007; 8(6): 613-

22.

Shepertycky MR, Banno K, Kryger MH. Differences

between men and women in the clinical presentation

45.

46.

47.

48.

49.

50.

of patients diagnosed with obstructive sleep apnea

syndrome. Sleep 2005; 28(3): 309-14.

Salehpour F, Hamblin MR. Photobiomodulation for
Parkinson’s disease in animal models: A systematic

review. Biomolecules 2020; 10(4): 610.

Jankovic J, Lang AE. Diagnosis and assessment of
Parkinson disease and other movement disorders.
Bradley's Neurology in Clinical Practice E-Book

2021; 310-33.

Iwaki H, Blauwendraat C, Leonard HL, Makarious
MB, Kim JJ, Liu G, et al. Differences in the
presentation and progression of Parkinson's disease
by sex. Movement Disorders 2021; 36(1): p. 106-

117.

Tremblay C, Abbasi N, Zeighami Y, Yau Y, Dadar M,
Rahayel Sh, et al. Sex effects on brain structure in de
multimodal

novo Parkinson’s disease: a

neuroimaging study. Brain 2020; 143(10): 3052-66.

Tan EK, Chao YX, West A, Chan LL, Poewe W,
Jankovic J. Parkinson disease and the immune
system—associations, mechanisms and therapeutics.

Nature Reviews Neurology 2020; 16(6): 303-18.

Blauwendraat C, Iwaki H, Makarious MB, Bandres-

Ciga S, Leonard HL, Grenn FP, et al. Investigation of

VECE Dl o) oyled oY F 09

CCBY-NC.4.0 DEED

A

Slownd y S5y r}l.co\i.i‘é\a‘dgu



Ol g (S s Mo

51.

52.

53.

54.

55.

56.

autosomal genetic sex differences in Parkinson's

disease. Annals of Neurology 2021; 90(1): 35-42.

Balestrino R, Schapira A. Parkinson disease.

European Journal of Neurology 2020; 27(1): 27-42.

Cerri S, Mus L, Blandini F. Parkinson’s Disease in
Women and Men: What’s the Difference? Journal of

Parkinson's Disease 2019; 9: 501-15.

Vaidya B, Dhamija K, Guru P, Sharma SS.

Parkinson's disease in women: Mechanisms
underlying sex differences. European Journal of

Pharmacology 2021; 895: 173862.

Nicholas LH, Langa KM, Bynum JPW, Hsu JW.
Financial presentation of Alzheimer disease and
related dementias. JAMA Internal Medicine 2021,

181(2): 220-227.

Vaillant-Beuchot L, Mary A, Pardossi-Piquard R,

Bourgeois A, Lauritzen I, Eysert F, et al.

Accumulation of amyloid precursor protein C-
terminal fragments triggers mitochondrial structure,
function, and mitophagy defects in Alzheimer’s
and human brains. Acta

disease  models

Neuropathologica 2021; 141(1): 39-65.

Chang J, Ren Y, Wang R, Li Ch, Wang Y, Chu XP.

Transcranial low-level laser therapy for depression

57.

58.

59.

60.

61.

and AlzheimerA¢ A A s disease. Neuropsychiatry

2018; 8(2): 477-83.

Zhang R, Zhou T, Liu L, Ohulchanskyy TY, Qu J.
Dose-effect relationships for PBM in the treatment of
Alzheimer’s disease. Journal of Physics D: Applied

Physics 2021; 54(35): 3001

Nyarko JNK, Quartey MO, Pennington PR, Heistad
RM, Dea D, Poirier J, et al. Profiles of f-amyloid
peptides and key secretases in brain autopsy samples
differ with sex and APOE &4 status: impact for risk
and progression of Alzheimer disease. Neuroscience

2018; 373: 20-36.

Buckley RF, Waller M, Masters CL, Dobson A. To
what extent does age at death account for sex
differences in rates of mortality from Alzheimer

disease? American Journal of Epidemiology 2019;

188(7): 1213-23.

Prokai-Tatrai K. Prokai L. 17p-Estradiol as a

neuroprotective  agent. Sex  Hormones in
Neurodegenerative Processes and Diseases 2018;

21-39.

El Haj M, Boutoleau-Bretonniere C, Gallouj K. The
past as seen by women and men with Alzheimer
disease: Sex differences in autobiographical
memory. Alzheimer Disease & Associated Disorders

2020; 34(2): 170-174.

AFeF Jle o) o)led YF 0,9

CCBY-NC.4.0 DEED

a3

Slownd y S5y r}l.co\i.i‘é\a‘deu



@1,”,,»&:Ma&.ﬂs‘su@uﬁ,;w,ﬂ

62.

63.

64.

65.

66.

67.

Rahman A, Schelbaum E, Hoffman K, Diaz I,
Hristov H, Andrews R, et al. Sex-driven modifiers of
Alzheimer risk: a multimodality brain imaging study.

Neurology 2020; 95(2): e166-e78.

Sundermann EE, Panizzon MS, Chen X, Andrews
M, Galasko D, Banks SJ, et al. Sex differences in
Alzheimer’s-related Tau biomarkers and a mediating
effect of testosterone. Biology of sex Differences

2020; 11(1): 1-10.

Tensil M, Hessler JB, Gutsmiedl M, Riedl L, et al.
Sex differences in neuropsychological test

performance in Alzheimer’s disease and the
influence of the ApoE genotype. Alzheimer Disease

& Associated Disorders 2018; 32(2): 145-49.

Zhu D, Montagne A, Zhao Z. Alzheimer’s

pathogenic mechanisms and underlying sex
difference. Cellular and Molecular Life Sciences

2021; 78(11): 4907-20.

Mayeda ER. Invited commentary: examining
sex/gender differences in risk of Alzheimer disease
and related dementias—challenges and future
directions. American Journal of Epidemiology 2019,

188(7): 1224-27.

Tower J, Pomatto LC, Davies KJ. Sex differences in
the response to oxidative and proteolytic stress.

Redox Biology 2020; 31: 101488.

68.

69.

70.

71.

72.

73

Lutshumba J, Wilcock DM, Monson NL, Stowe AM,
et al. Sex-based differences in effector cells of the
adaptive immune system during Alzheimer's disease
and related dementias. Neurobiology of Disease

2023; 184: 106202.

Bar-Or A, Pender MP, Khanna R, Steinman L,
Hartung HP, Maniar T, et al. Epstein—Barr virus in
multiple  sclerosis:  theory and  emerging
immunotherapies. Trends in Molecular Medicine

2020; 26(3): 296-310.

Filippi M, Preziosa P, Langdon D, Lassmann H, Paul
F, Rovira A, et al. Identifying progression in multiple
sclerosis: New perspectives. Annals of Neurology

2020; 88(3): 438-52.

Stys PK. Myelocortical multiple sclerosis: a new
disease subtype? The Lancet Neurology 2018,

17(10): 832-34.

Koch-Henriksen N, Thygesen LC, Stenager E,
Laursen B, Magyari M, et al. Incidence of MS has
increased markedly over six decades in Denmark
particularly with late onset and in women. Neurology

2018; 90(22): e1954-¢63.

Rotstein DL, Chen H, Wilton AS, Kwong JC, Marrie
RA, Gozdyra P, et al. Temporal trends in multiple
sclerosis prevalence and incidence in a large

population. Neurology 2018; 90(16): e1435-¢41.

VECE Dl o) oyled oY F 09

CCBY-NC.4.0 DEED

Slownd y S5y r}l.co\i.i‘é\a‘dgu



Ol g (S s Mo

74.

75.

76.

77.

78.

79.

Voskuhl RR. The effect of sex on multiple sclerosis
risk and disease progression. Multiple Sclerosis

Journal 2020; 26(5): 554-60.

Umair M, Fazazi MR, Rangachari M. Biological Sex
as a Critical Variable in CD4+ Effector T Cell
Function in Preclinical Models of Multiple Sclerosis.

Antioxidants & Redox Signaling 2022; (1-3): 135-49.

Krysko KM, Graves JS, Dobson R, Altintas A,
Amato MP, Bernard J, et al. Sex effects across the
lifespan in women with multiple sclerosis.
Therapeutic advances in Neurological Disorders

2020; 13: 1756286420936166.

Ryan L, Mill KH. Sex differences regulate immune

responses in experimental autoimmune
encephalomyelitis and multiple sclerosis. European

Journal of Immunology 2022; 52(1): 24-33.

Gilli F, DiSano KD, Pachner AR. SeXX matters in
multiple sclerosis. Frontiers in Neurology 2020; 11:

616.

Magyari M, Sorensen PS. The changing course of
multiple sclerosis: rising incidence, change in
geographic  distribution, disease course, and
prognosis. Current Opinion in Neurology 2019;

32(3): 320-26.

80.

81.

82.

83.

84.

85.

Amezcua L, Rivas E, Joseph S, Zhang J, Liu L.
Multiple sclerosis mortality by race/ethnicity, age,
sex, and time period in the United States, 1999-2015.

Neuroepidemiology 2018; 50(1-2): 35-40.

Voskuhl RR, Patel K, Paul F, Gold SM, Scheel M,
Kuchlinget J, et al. Sex differences in brain atrophy
in multiple sclerosis. Biology of Sex Differences

2020. 11(1): p. 1-10.

Avila M, Bansal A, Culberson J, Peiris AN, et al. The
role of sex hormones in multiple sclerosis. European

Neurology 2018; 80(1-2): 93-99.

Howe MD, Furr JW, Munshi Y, Roy-O'Reilly MA,
Maniskas ME, Koellhoffer EC, et al. Transforming
growth factor-f promotes basement membrane
fibrosis, alters perivascular cerebrospinal fluid
distribution, and worsens neurological recovery in

the aged brain after stroke. GeroScience 2019; 41(5):

543-59.

Bushnell Ch, McCullough LD, Awad IA, Chireau
MYV, Fedder WN, Furie KL, et al. Guidelines for the
prevention of stroke in women: a statement for
healthcare professionals from the American Heart

Association/American Stroke Association. Stroke

2014; 45(5): 1545-88.

Lee J, Lee J, Lee M, Lim JS, Kim JK, Yu KH, et al.

Association between Serum Insulin-Like Growth

AFeF Jle o) o)led YF 0,9

CCBY-NC.4.0 DEED

1)

Slownd y S5y r}l.co\i.i‘é\a‘deu



@1,”,,»&:Ma&.ﬂs‘su@uﬁ,;w,ﬂ

86.

87.

88.

89.

90.

Factor-1 and Neurological Severity in Acute
Ischemic Stroke. Journal of Clinical Neurology

(Seoul, Korea) 2021; 17(2): 206.

Hsieh YC, Hsieh FI, Chen YR, Hu CJ, Jeng JS, Tang
SC, et al. Associations of estradiol levels and genetic
polymorphisms of inflammatory genes with the risk

of ischemic stroke. Journal of Biomedical Science

2017; 24(1): 1-8.

Mabley JG, Horvath EM, Murthy KGK, Zsengellér
Z, Vaslin A, Benko R, et al. Gender differences in the
endotoxin-induced inflammatory and vascular
responses: potential role of poly (ADP-ribose)
polymerase activation. Journal of Pharmacology

and Experimental Therapeutics 2005; 315(2): 812-

20.

Manwani B, McCullough LD. Sexual dimorphism in
ischemic stroke: lessons from the laboratory.

Women s Health 2011; 7(3): 319-39.

Kwan P, Pikula A. Ischemic stroke in a transgender
woman receiving estrogen therapy. Canadian
Journal of Neurological Sciences 2019; 46(1): 145-

46.

Bonkhoff AK, Karch A, Weber R, Wellmann J,

Berger K, et al. Female stroke: sex differences in

91.

92.

93.

94.

95.

acute treatment and early outcomes of acute ischemic

stroke. Stroke 2021. 52(2): 406-15.

Philips MA, Abramov U, Lillevdli K, Luuk H,
Kurrikoff K, Raud S, et al. Mygl-deficient mice
display alterations in stress-induced responses and
reduction of sex-dependent behavioural differences.

Behavioural Brain Research 2010; 207(1): 182-95.

Spychala MS, Honarpisheh P, McCullough LD. Sex
differences in neuroinflammation and

neuroprotection in ischemic stroke. Journal of Neu

roscience Research 2017; 95(1-2): 462-71.

Hu J, Lin JH, Jiménez MC, Manson JE, Hankinson
SE, Rexrode KM. Plasma Estradiol and Testosterone
Levels and Ischemic Stroke in Postmenopausal

Women. Stroke 2020; 51(4): 1297-1300.

Westberry JM, Trout AL, Wilson ME. Epigenetic
regulation of estrogen receptor o gene expression in
the mouse cortex

during early postnatal

development. Endocrinology 2010; 151(2): 731-40.

Samai AA, Martin-Schild S. Sex differences in
predictors of ischemic stroke: current perspectives.
Vascular Health and Risk Management 2015; 11:

427.

VECE Dl o) oyled oY F 09

CCBY-NC.4.0 DEED

.y

Slownd y S5y r}l.co\i.i‘é\a‘dgu



Ol g (S s Mo

The Influence of Gender on Diseases of the Nervous System: A Narrative Review

Milad Soluki', Leila Taghizadeh Momen !, Fariba Mahmoudi!, Arash Abdolmaleki’

Received: 27/11/24 Sent for Revision: 09/12/24 Received Revised Manuscript: 19/02/25 Accepted: 22/02/25

Diseases of the nervous system, in addition to the limitations they create for the patient, bring a lot of economic and social costs.
Despite a lot of efforts to treat these injuries, it is still challenging to improve and fully recover the patients. Following neurological
disorders, a series of events such as inflammation, increased oxidative stress, and damage spreading occur, which can lead to neuronal
mitochondrial damage, protein degradation, and cell apoptosis. Investigating the role of gender, as a biological variable, is of great
importance in research studies. The development of sex-specific therapies may improve our ability to treat the nervous system diseases.
Therefore, the purpose of this review study is to investigate the role of gender in neurological diseases.

In the present review, articles published in the scientific databases such as Google Scholar, PubMed, Scopus, and Science Direct were
reviewed and analyzed according to various keywords including gender, nervous system diseases, sex hormones, and gender
differences in the incidence and treatment of neurodegenerative diseases. Gender differences lead to differences in the functioning and
response to stimuli in the nervous system. As a result, in different nervous system diseases, the prevalence and symptoms of the disease
and the rate and speed of response to treatment in men and women can be different. In this article, the role of gender as a biological
variable in nervous system diseases is emphasized. Comparison of genders can pave the way for the development of personalized
medicine and treatment methods in nervous system lesions.
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