[ Downloaded from journal .rums.ac.ir on 2025-10-19 ]

[ DOR: 20.1001.1.17353165.1399.19.6.4.7 ]

[ DOI: 10.29252/jrums.19.6.569 ]

R Yo
Oland ) (S pole ol alxo
DFA-BVA ATAR 55 5o R 0,9

20k 3 (210 Slew oo 30 (w9l Al (S LS p cymw gl ST

Tpudo 0813 b w1 " i Lo soome ! Hlaghs> Jlxils disue
QUL o by QUEITE o g 3 4ol S8l 30 AA/Y /Y 1Mol Cager otim g8 4 Ao Jlosl  A4/1/TA :lio =l 5o
4 oSy

SIS o el 358 o0 STyl slo)lid) sl s g sl slags; o pole (S (LBU el 18U g di
o8, sy paal 31 ans dalllne cpl B 130 bl o gt 5 50 bl 0 plys dlex 3l oae ) olss
Wl o 2o Gige o ol 3l olas Sles Jas j0 0als sl cewdsl

go WD s j0le 5l (2l g 7S 09,5 95 4 jlians S5 2l o slagige (225 aslllas cnl o ilB S 9 Olge
b oo laz 3l 5l g 5l otd B sl sl 5o Sl Do a4 ailg; yole 5l ol sloeg S e al e o
e ) ramtle 5 (o 5T S e 1) (e OiSo eisl 09,505 ez 4 poke 5l 0a laz 03,8
b3 YF 5o, skl po ol 5o plme slagtse 4 Wgi 5l G VY STF 59, 50 Lajles ol e (55151 S
g @8 lp b a8 S ale slagise 5l Gl a5 (eloizl Jolss b die; «Sieg S 2l 518, lacuns
s ooliiwl Tukey  cobiad Cund 9 (ANOVA) ab bSs il ly Julow yg051 5l brog 5 s dunlie g (s Lol Judos
GLSS slaytd, dp=+/+ V) cloiz! ales jo el wiledy lax jole 5l a5 Slo (ise ola;,8 o sl
05 s e 45 s Iy ol sl atily ial33l S 05,8 4 o (p=efe o)) lyladl 5 (p=+/e o)
ol 51l Jas o (p=+1-TY) elaizd ool 5 aii g (p=e/v V) Slladl dp=s /- V) 6,55 glolid, Lasls
D9 s

I3 & Gyl 5 398 o0 (comnagl el (SLa )18, o o jole Sl (pla oS sl (i anlllas (] L 1 S At
D)8 1) (comTyl 4l 6la 8 Sgege (Ul o o jblas plss

e Sige somndsl i sla 3, jole I olaz ¢y yole 1 gudS” gWre3lg

N /
PPN L RN S-S PPt JUME pske o uSasls gy Bl S 038 (S59s5 S5 il
Ol O st ot o8l (g5 S 5 sl 0aStils gl Sy 058 (535l 2lil Y
Ol bl D555 o8l cagly b oSl (il St 05,8 es3slsnb ety (Utn sty ) T
a.hajizadeh@umz.ac.ir : S35 oI oy o N-YOFYERr K55 0 V\-FOFL YEOF o als



http://dx.doi.org/10.29252/jrums.19.6.569
https://dor.isc.ac/dor/20.1001.1.17353165.1399.19.6.4.7
https://journal.rums.ac.ir/article-1-5242-en.html

[ Downloaded from journal .rums.ac.ir on 2025-10-19 ]

[ DOR: 20.1001.1.17353165.1399.19.6.4.7 ]

[ DOI: 10.29252/jrums.19.6.569 ]

e () 5> dM)JM)\M&L&)@)J{W#uj\&V°

wo V] 58 0o alaz 5l ante (Sojslon oly>
Sladllas jo @dly o aib e [A] (Fo sl as dA] Ll
(638 oS Caned ( grk oS (e A syl Saae
Solew Oloys 3 e e Cesl 0ad (Byxe 595 9 Bl
B esliiul 990 (I3l 5 ae 33« Su3els) sl
9,1 Ol 4 ol Ollon 0oy 53 reizem 05 o0
VRRSURIUN P S AT I R EFCOV ISR | DR 1 JoS
S5l & S 5 WS (o0 98 SFRe (S Sl (295
alllas cpl )0 Wibios S5 (Sl )l hlo bt
Delss sl slajld; p peymle S owyn @
Pl @l 5l 26 6185 slayld; g (S0l (eloi]

Oyl Sl s dalllae ol 5l GBus ol ool assls
bl gl Sle> Joe 5o el and gl L3,
abbise ilyme Ghge
g, 9 2lge

@ ol oRails 0 VYAV Lo jo 0,55 asdllas oyl
Sy W jeiie ululy Sl (alos s plox]
(IR.UMZ.REC.1397.0100) M= oS L ) 005k oKails
o3tz Ly Sl ool 5 5 (lime Shge a4 al (5,1045
Sy slo 55 1oL (glaige ad ools (g S i
9o, 00 Ve Cogb ol I il gaz 0 VY sles jo
W (61oas el Y S5 5 olidhs, 452 b

el eSsl 5 55 09,5 99 4y oud Wgte ;)8
OMlg5 Wi 5 59, VY (oaled 50 (J 505 09,5 o iy
B Goles WS Lo g wad (5)leaSS ol JLS o
W 5l VB 595 50 medsl 09,5 )0 bage 08,5

S WA Y- Uy B WO W) ' FRP UPE S VESCIPT-IE- LY LI VAPY

dodio

30 &S Sl gmae JolSS LS sl s WS

T ol 50 OF E5ed 5 09800 ol (S5 sl slo Jlo
gl @M (3 Setee 5V el o 5l i ol
Loolper Sopdl wolsl ( slaix! ol o als
ool a5 ools olis wldlas wil e 6,55 gl lid,
slazl Oelss 2alS 5 6,158 slo)ld) Sl pss YL
omliss aile e 86 sl > Sl Ll
Jold sl £939 odee Zde [V] wdlioo LB 5 (g p
U] asbigo (S5 5 lanmme Jalse ol oy Jalas
JolSS 5 (659090 58 a5 wil ooly 1yl 00 xS ilallas 039yl
adsl Olhge p3 w58 9 jobe alaly 36 Cod Il (oae
5 b (2l 5l LA Gl Galplo Sk oo g 51 oy
Al & e Seal (See Aol e gl 90 50 w5558
5 hble gla)ld, WS 5o 5 3558wl o
olad saxie ldlas cplply [F] 095 o ol5e owlus]
oA ep & e Sl Joe )3 joke 5l (ol a5 wisls
(SIS syl Hozee sl 4nd sla )i, 5 6550k
s (SOl 09l o glaizl WS 5 Fo
Dol £585 olulyy Yol a5 ol gl 203 oWl
SRSl (Al b o a5 wlge d52s 4 e o [l
979 4 Jelge g 338 mailils 2925 (0l b cunl Ll 1)
ldlas 3,k 51Lo] o s s i oliviss 4 o
b oeeSsls aile (So,mdl 0s LS5 wis,S 3155
[P Sl 1) ooyl lo)ld, sge olUlys (090>
i 5 S8 Hypericum perforatum — yws yule

144 Jlo 8 ojle (VS 093

Olrndy (S 3y p ke olK1> alona


http://dx.doi.org/10.29252/jrums.19.6.569
https://dor.isc.ac/dor/20.1001.1.17353165.1399.19.6.4.7
https://journal.rums.ac.ir/article-1-5242-en.html

[ Downloaded from journal .rums.ac.ir on 2025-10-19 ]

[ DOR: 20.1001.1.17353165.1399.19.6.4.7 ]

[ DOI: 10.29252/jrums.19.6.569 ]

NG 3, Kan g 1 glr Sluls 4w
i Chisn SN 3 00 5 e (e ke A8l (of,F il a0 Ve sles (o il A Bes g yie
Sociability = -

JPALEN S 3 sad Gop () Cida

g 9 lastiwl ;o5 b AUl o (Open field ) 5L aiwe; g5
O 4230 10 S oyl Slilgs .8 )5 ploxil aSw (o
BBl glad 4 b wgd o ools WSl 561 a4 a0l £9,0 5
VeosVeomfe sl b olo F oous SEUI oS wole
e g dalxil o Jgb 4 483010 (5051 yo sl e il
Clled el 5 o)l )8 amio g o (ige a5 S
Joe) yiegiysS alwg 4y g oanlice (line crossing) =S >
S Do 4 g (O pursun &S L5 Co-Lups-1000
Del as e g oo)les
&b Ay SBUI o (Self-Grooming) Kieg,S Cud
sobie 4 ol plol yie gl Fesme e lufe ol L
Ao BB 50 4880 O Goe 4 Sllga (6 iy il 0],
@ Olles (g pdy ole 3l o celo¥F s 3 18 L
sl ol g oals ool 1,8 s BT yo adds VO wuw
il 5 ol s o loy S ol Sieg S
&35 @bl lp bl o NPT as pSejlal Juls
b osletwl  Shapiro-Wilk cas 5l ool Jlo
Ol 5 bl ot 5 4325 Sl s (P<2/40)
5 5 (ANOVA) &8,b Sy iy ls Jedow (35051 51 Lnog 5
S oolaiwl Tukey codss gyl 5l ol o e &g
ad ol (Sl £ e Blpil) &0 4 s saled
Graph Pad Prism l38ls 5 5l oolaswl b Slowlrs (olod
4o (P<+/+0) Laszﬂ Glo Frn prhans g 0l plowl A ases

Slela a8 aiad e (5,104 oo o Jlig s
plesl 5lam IV ] c8 3 o alowil oo A1 Y el jo pole
ol 09,5 ¥ ay jolo 5l oals la loliel ¢ 20 s 0,90
P RS 2SO0 G ale o) ¢ (s ol (S oo
S 9B o e gl (sloog ST )3 D (oS
O 51V e) Gl g (p,55hS p oS5 e Ve cdile)
VW B celo j0 55)F o ) (p56kS 5 o5 b
3 oy, oles Y] Wi S e cilyo 5lgE 3g,
Sz 68, slo s Lawgs g 5l ey YE-YPlag,
A4 IRVEER ST IOy
,® (Social Interaction test) geloix>! Jolss cond dacl
5 480 B D 4 Sl cpl ol plodl aBlT s oliws
o,lg00 b as o il FY ) olal b JISCs Jdatss slad
Ogr 0D i Coownd A 4y o Lo VY gl )l L ol
aS ol las BB o b sepw aliaze g0 .28 5 plxl
ol SEB g0 55 )5 o )18 ol o LSl g 4 ye s
4 lame b )5k jslite 4y (g5l 050 Sige il I8
09951 395 50 A e ools 8 JB SBLI o aids O G
Nicon ) Jlzmo oy b adds o0 G 4 Gige 2
0,35 yloj e g ..\..J;GA 8 o Oy5e (D3500
Ml asle N as o e SBUI o 0 ead

1090,5 dewloes 13 Jge 8 5l oolanl b clozx!

144 Jlo 8 ojle (VS 093

Olrndy (S 3y p ke olK1> alona


http://dx.doi.org/10.29252/jrums.19.6.569
https://dor.isc.ac/dor/20.1001.1.17353165.1399.19.6.4.7
https://journal.rums.ac.ir/article-1-5242-en.html

[ Downloaded from journal .rums.ac.ir on 2025-10-19 ]

[ DOR: 20.1001.1.17353165.1399.19.6.4.7 ]

[ DOI: 10.29252/jrums.19.6.569 ]

e () 5> JM)JMJ\MsLh)Lﬁ)J{Wﬂ{\Aj\&VY

30 ooy ol a5 cwl Jloyo ol p=2/e e V) cenl adl
ﬁ)f?lfsﬁr“)fgsl?"a' jﬁolewfgbowq,éli)goj)f

p=+/+-Y)

80 Neonatal ( 9day ) isolation|

1 .

T

Center Duration (sec/Smin)

JAo 980 33 40 33 Oelilo Oloj Do y Ly pld T -1 510505
by Julod O9051) ¢ (Sl 2 lro Syl ) sl I (o2
I TP</20 (fyiS 09,5 b dwlio 4o "P<-/-0 .(Tukey 46,55
o9l 09,5 b duy lio
5 00l dewls (line crossing) (o5, codled o Li
3 el 0l axBlAE isles a4 ¥ loged H0 b e s
Ol S 09,5 4 L (510 (e 3k &) gl 0gF
ol cplas cal Jlo o cplip=2/+ V) caslosls olas
Ve s0 b el 5 GuieS 9l 0S8l o sy S 0
09,5 4 S S Sre job 4 pS5LS e S e B0

=1+ V) el @l ialS sl

G}.&A )5.'9 LY Ws‘ 05)5 5o GCLQ.»?‘ g.))Lol;u ua?L.u

G p=ele V) Cnl a8l el S 09,8 a4 Sl (g l0
0SS RS e 00 590 L el 0aiiS 8L )3 058
05; Q M 6)‘9649 )9.'9 aQ GCLA..?‘ AJ)'LGLD ua}Lw

p=21-Y) cosl @Bl o358 gl

Nconatal ( 9 day ) isolation

100+

50+

Sociability index

So a0 13 clai! Dol oy g ld G -] 3905
bl i 93051 ¢ (Sl £ sluzo Syl ). ydlo I (oIt
IOIP< /0 (iS5 09,5 b durlio 30 *P<-/-0 .(Tukey &,

o9l 09,5 b duy lio

S 30 35 30 50 faibe pley D s LASY Slogad
sl 09,5 50 35 7000 ke (o) De il oo L Ak

GRS 7S 09,5 4 Cand (g5 Sxe 9k 4

144 Jlo 8 ojle (VS 093

Olrndy (S 3y p ke olK1> alona


http://dx.doi.org/10.29252/jrums.19.6.569
https://dor.isc.ac/dor/20.1001.1.17353165.1399.19.6.4.7
https://journal.rums.ac.ir/article-1-5242-en.html

[ Downloaded from journal .rums.ac.ir on 2025-10-19 ]

[ DOR: 20.1001.1.17353165.1399.19.6.4.7 ]

[ DOI: 10.29252/jrums.19.6.569 ]

INAS O, K0 g 4 sl Sl ad o
401 Neonatal ( 9day ) isolation| Neonatal ( 9day ) isolation|

= : 500-

£ -

E 4004

£

g Z 3004

S = 200

= E

g - -

= 100

1]
&
C/B

Neonatal( 9 day ) isolation

H

Duration of Groomin (sec¢)
—
=
i

&
4’6 o .
NS 1@‘\ &

ﬁ ;&\0 . \Q . eﬁQ

< . &
c°°&w »

Oloj Do (&) OIS Max (L) y sl G -£ l390
(xSleo £ jlro Sly2il ) slo JI (I ko g0 13 &Ci0g o5~
09557 b durlio y0*P</0 .(Tukey b 4o il s19 b (1907)

s 91 09557 b duylio y3t P<+/+0 (fyiiS”

Z -
SR W ALY laggy o poke 5l plaa Ll o a8
sslaiz] ol P wiile eyl 4t glo L, w5
aims o lis Olhlasl [ Sopmdl 5 o)L sle,is,
6[9)L.3) u.“ )5)4 45 w‘ oolo QLAMJ u.».u.a.».‘ UL!.IUQA

5 e iz (g 0 209,85 et b oolpen el

Jl (gl Jdo 90 18 (T ClbS g gl T I 3000
A G il sl flow O905T) ¢ (oSl £ slso Syl ) sl
b duglio yot P<</0 o [ i5 095 b duwglio y0*P<-/-0 .(Tukey

oui9l 09,5

Sy, Sledo olaws g le e sais (L § logal

olaxi 5 yloj Do gl o ovalin a5 Hgb lan Wil
4 S gl 09,5 )3 (5)l0(Sne yob o Sineg S Blads
D=1 V)p=r1++Y) Sl Bl 2l S 6g)F
oasS cdl e sleeg,S o aslis g ol S o
399 58 Oeeymld (=2l YA) (p=2/-10) S eld
O=+1++8) p=+1++1) O+ g (P=+/+V\) p=+/++Y)\+

il asly gyl pae ol gl 09,5 Ay S

144 Jlo 8 ojle (VS 093

Olrndy (S 3y p ke olK1> alona


http://dx.doi.org/10.29252/jrums.19.6.569
https://dor.isc.ac/dor/20.1001.1.17353165.1399.19.6.4.7
https://journal.rums.ac.ir/article-1-5242-en.html

[ Downloaded from journal .rums.ac.ir on 2025-10-19 ]

[ DOR: 20.1001.1.17353165.1399.19.6.4.7 ]

[ DOI: 10.29252/jrums.19.6.569 ]

e () 5> J-U):Mj\wgsujbé)xwﬁ{uj\&v*:

3o ke 5l Slas as ailes ST 5155 e ¢ Racekov
GinlS g alitodly )0 pnl o A 5l s adgl sl
ol o9l oo ool jae alites slaciond o <5 o9
DAL a2loo o33 assl 555305,8 5 (209,95 018
slo,eS ol a5 wols las il Kes 4 khalaj
e g oo Setwadgl sloyld; 5op caw ol
s,td; 5en o ) Sasgl ol Bl Oldlas
S BB il GralS g 0 j0 S5 ol alge (o)
Ivv-yel coil oy ol olax
015,4: O u.».wj.ul.&: G,L,ly ddxe Sllas U"‘ » 05)'{.:
05 (Sopdl ploys o 1y g3 g BB euiS cu
W oS5 lge ) Greymle Gz g Sl S
Jlo jo Gladdllas jo .a5les )57 Byme (558 b S0l
9 @L&J‘M )." la UMIA.)LD as w‘ AW uu)‘)f Ye\?
Solom 5o (Sloyd Jemily sllo o olodl sl xS S 5
aalgds ol obeolp VY] wil o youlT aisle coae Judos
sl Loy 2 ol 1 g 4 asdllas (0] jo ale
aS ol oaslive axdllas cpl slaosls yuloly ol azls
2 ol dile Syl la Sy 95t (2Ulg (s yole
Sieg,S 6,1, L8, ollasl olbl claix! glalis,
Oezma Sle ole 5l Slas Sles Jaw o So,udl g
095 U 30 Gulogme glay aS el ouls camlin
OMLM g;oj‘*‘s‘ 65)|b 0‘5...(: aQ Q"“‘“‘Sjb 9 UMIA.)LQ
olid il Sen g Zhang asllas ¢l sliwl) jo ol oais

Joe ;0 (S0l OYMS] dgups blg e ol a5 Wslo

adlas opl 5 cpl popdle [NV] sl o caS g alos
oz 5l o dlolBd (paw yuls 5yeo 4 Conl 0alls camline
Egormayd b g0 Sl (slo)ld) dguty oo oo
Wl oo yobe 51 olax anT)d 4 wes o lis addllae oyl
&S Sl J o ol 0l sl and glo,lis ) slall Cos
5 Sl 2 She gl el Wlgioe e pmle
aly jobe I ol als b Soaadyl slo s,
Ak
Jolas 1 oyl e Gl sl Lo 457 bl
Sloe Joo olml oyl g 3575 4 (e 5 (S5 Jelye
Sloo i job 4y jolo 5l Slas Jow Lol .ol jlads jlows
Saw SYeb Dl adlhe Gl Slos Joeo oleie
o8l g 0,0 4 Cwlus alS (g W Sob oW JLls
adllas ol [V O] wsl o Jgu8 3 y90 ol ol | (S ]
Jow o ws ol e Y] ey ol sbeuly 4o
af sl s B Jae Sy olsie 4 ke 51l
A oalive aslllas pl o il s comasl Al slo,lis,
5 Sopdl ool ol o ol 1 Sl oS
als lid Lo Sldllas cply ogdle 098 o0 5,0 sla,lis,
5 eleiz Jolas po P21 590 4 oo yole 5l pla oS
aisls plis il e g Wi casdlas o) sbewly 10 .08 )5 oo
5 Dbl (ol S 3 e ol 5l oz a5
@099 50 ST L ol pen o5 098 0 eloiz] SDelss
sop wante Oldlas [V wibe AU slagbge o
el ol o 4y j0be 5l ol Jaw jo |, Sacdsl sla )l

DVAYA] wlos,8 3,155 500 Gilisee (g5 45 2l300s,58

144 Jlo 8 ojle (VS 093

Olrndy (S 3y p ke olK1> alona


http://dx.doi.org/10.29252/jrums.19.6.569
https://dor.isc.ac/dor/20.1001.1.17353165.1399.19.6.4.7
https://journal.rums.ac.ir/article-1-5242-en.html

[ Downloaded from journal .rums.ac.ir on 2025-10-19 ]

[ DOR: 20.1001.1.17353165.1399.19.6.4.7 ]

[ DOI: 10.29252/jrums.19.6.569 ]

NN

O g yls sl Slwils abdo

=

OsYg il aS Canl ooy lis ol adllas S ob a
W5l o Gl 093 )3 p3be 5l (gl il 5 ol 2
O ynle 09d Seiendsl Syl Gen e Wi o
Chhdl g (Fordl plis concssl slo)lid; Jax ol
330 il iy o)l ) (slaiz] Joles )0 a4
ouisl ;o e Slalllae 4 5l pandsl oo 2 syl
i s ol oo Gk 5l fols Yeiol o)l
ol 00 comngl (5,8, Sguge o b yiiaundl 59,98
19,98 g ST

S Sl oBiils cieghy sele Ciglae slple>

Sl &0 o sle Soles Sl izmen 05l ge (Jlo,08 5 SiS
el e GBT Gl g (e 4 50 (90 doome 350
ol Jos 4 Glopoad g Sas oles abejl (es Jolye po

el 50 (e pale I3 4 (Shg onl a5 o )lo |y eyl
DYl slosls s caSann o ol GlogS g
M55l o e smle &5 Sl 0l (515 rizen
oSl 5 1Y oS3l auile il sle (sl 5516
Ao Zowols sl las il Sen g Tusevski .ogd o )
aible b el 9,90 (Ral8l Gosb 5l e e (59 0l
adlae ool po VY] 05ige (mlie igigrms 5 Omelis
e 9 Lo anil g8 Jrass Bk 5l e ple Yoo 35
)Lerc 9 09y Wﬁ‘ J..\.A B o <lall g_)'.@r.”
el ool Hole 5l gl Sla Jow jo Soacdsl sla,lid,
Ol 5 ole a8 5 05k Glhee 035 (b o &
A ws oolil Sglie slayole lolgs 5 asliae
Sgud oo Slpadin iz il oo addlle sbacgogase
o Sl S5 5 Sl slaces I T oldlhs
oo Ololig 2 pmymle Sl el 2880 5 dn

Deds oolaiulyols 5l olas Slg>

References

[1] Lyall K, Croen L, Daniels J, Fallin MD, Ladd-Acosta C, Lee
BK, Park BY, Snyder NW, Schendel D, Volk H,
Windham GC. The changing epidemiology of autism
spectrum disorders. Annual review of public health 2017

20(38): 81-102.

[2 Juruena MF, Eror F, Cleare AJ, Young AH. The Role of Early
Life Stress in HPA Axis and Anxiety. In Anxiety

Disorders 2020 (pp. 141-53).

[3]1Zhang R, Zhou J, Ren J, Sun S, Di Y, Wang H, An X, Zhang
K, Zhang J, Qian Z, Shi M. Transcriptional and splicing

dysregulation in the prefrontal cortex in valproic acid rat

144 Jlo 8 ojle (VS 093

Olrndy (S 3y p ke olK1> alona


http://dx.doi.org/10.29252/jrums.19.6.569
https://dor.isc.ac/dor/20.1001.1.17353165.1399.19.6.4.7
https://journal.rums.ac.ir/article-1-5242-en.html

[ Downloaded from journal .rums.ac.ir on 2025-10-19 ]

[ DOR: 20.1001.1.17353165.1399.19.6.4.7 ]

[ DOI: 10.29252/jrums.19.6.569 ]

e ) 5> dM)JM)\M&b)@))}Wﬁ{\hj\&V?

model of autism. Reproductive Toxicology 2018 1(77): 53-

61.

[4] Javaheri ES, Bigdeli MR, Zibaii M1, Dargahi L, Pouretemad
HR. Optogenetic Stimulation of the Anterior Cingulate
Cortex Ameliorates Autistic-Like Behaviors in Rats
Induced by Neonatal Isolation, Caudate Putamen as a Site
for Alteration. Neuromolecular Medicine 2019; 21(2):

132-42.

[5] Kambali MY, Anshu K, Kutty BM, Muddashetty RS, Laxmi
TR. Effect of early maternal separation stress on attention,
spatial learning and social interaction behaviour.

Experimental brain research 2019; 237(8): 1993-2010.

[6] March J, Silva S, Petrycki S, Curry J, Wells K, Fairbank J,
Burns B, Domino M, McNulty S, Vitiello B, Severe J.
Fluoxetine, cognitive-behavioral therapy, and their
combination for adolescents with depression: Treatment
for Adolescents with Depression Study (TADS)

randomized controlled trial. Jama 2004; 292(7): 807-20.

[7]1 Yow CM, Tang HM, Chu ES, Huang Z. Hypericin-mediated
photodynamic antimicrobial effect on clinically isolated
pathogens. Photochemistry and Photobiology 2012;

88(3): 626-32.

[8] Kang BY, Chung SW, Kim TS. Inhibition of interleukin-12
production in lipopolysaccharide-activated mouse
macrophages by  parthenolide, a  predominant

sesquiterpene lactone in Tanacetum parthenium:

involvement of nuclear factor-«B. Immunology Letters

2001; 77(3): pp:159-63.

[9] Zhai XJ, Chen F, Chen C, Zhu CR, Lu YN. LC-MS/MS
based studies on the anti-depressant effect of hypericin in
the chronic unpredictable mild stress rat model. Journal

of Ethnopharmacology. 2015; (169): 363-9.

[10] Saroya AS, Singh J. Neuropharmacology of Genus
Hypericum: Hypericin and Hyperforin. In
Pharmacotherapeutic Potential of Natural Products in

Neurological Disorders Springer 2018 (pp. 17-41).

[11] Wu X, Bai Y, Tan T, Li H, Xia S, Chang X, Zhou Z, Zhou
W, Li T, Wang YT, Dong Z. Lithium ameliorates autistic-
like behaviors induced by neonatal isolation in rats.

Frontiers in Behavioral Neuroscience 2014 26(8):234.

[12] Zhang M, Wang Y, Qian F, Li P, Xu X. Hypericin inhibits
oligomeric amyloid f42-induced inflammation response
in microglia and ameliorates cognitive deficits in an
amyloid f injection mouse model of Alzheimer's disease
by suppressing MKL1. Biochemical and Biophysical

Research Communications 2016 2; 481(1-2): 71-6.

[13] Ha S, Park H, Mahmood U, Ra JC, Suh YH, Chang KA.
Human adipose-derived stem cells ameliorate repetitive
behavior, social deficit and anxiety in a VPA-induced
autism mouse model. Behavioural Brain Research 2017,

15(317): 479-84.

144 Jlo 8 ojle (VS 093

Olrndy (S 3y p ke olK1> alona


http://dx.doi.org/10.29252/jrums.19.6.569
https://dor.isc.ac/dor/20.1001.1.17353165.1399.19.6.4.7
https://journal.rums.ac.ir/article-1-5242-en.html

[ Downloaded from journal .rums.ac.ir on 2025-10-19 ]

[ DOR: 20.1001.1.17353165.1399.19.6.4.7 ]

[ DOI: 10.29252/jrums.19.6.569 ]

INAG

O g yls sl Slwils abdo

[14] Won H, Lee HR., Gee HY, Mah W, Kim JI, Lee J, Park SG.
Autistic-like social behaviour in Shank2-mutant mice
improved by restoring NMDA receptor function. Nature

2012; 486(7402): 261.

[15] Rincel M, Darnaudéry M. Maternal separation in rodents: a
journey from gut to brain and nutritional perspectives.

Proceedings of the Nutrition Society 2020; 79(1): 113-32.

[16] Loke YJ, Hannan AJ, Craig JM. The role of epigenetic
change in autism spectrum disorders. Frontiers in

Neurology 2015; 26(6)107.

[17] Tan T, Wang W, Xu H, Huang Z, Wang YT, Dong Z. Low-
frequency rTMS ameliorates autistic-like behaviors in rats
induced by neonatal isolation through regulating the
synaptic GABA transmission. Frontiers in Cellular

Neuroscience 2018; 28(12)46.

[18] Toda T, Gage FH. Adult neurogenesis contributes to
hippocampal plasticity. Cell and Tissue Research 2018,

373(3): 693-709.

[19] Racekova E, Lievajova K, Danko J, Martonéikova M,
Flesarova S, AlmasSiova V, Orendacova J. Maternal
separation induced alterations of neurogenesis in the rat
rostral migratory stream. Cellular and Molecular

Neurobiology 2009; 29(6-7): 811-9.

[20] Kambali MY, Anshu K, Kutty BM, Muddashetty RS,

Laxmi TR. Effect of early maternal separation stress on

attention, spatial learning and social interaction
behaviour. Experimental Brain Research 2019 1;237(8):

1993-2010.

[21] Marco EM, Valero M, de la Serna O, Aisa B, Borcel E,
Ramirez MJ, Viveros MP. Maternal deprivation effects on
brain plasticity and recognition memory in adolescent
male and female rats. Neuropharmacology 2013;

1(68)223-31.

[22] Kang BY, Chung SW, Kim TS. Inhibition of interleukin-12
production in lipopolysaccharide-activated —mouse
macrophages by  parthenolide, a  predominant
sesquiterpene lactone in Tanacetum parthenium:
involvement of nuclear factor-«B. Immunology Letters

2001;77(3): 159-63.

[23] Tusevski O, Krstikj M, Stanoeva JP, Stefova M, Simic SG.
Phenolic profile and biological activity of Hypericum
perforatum L.: Can roots be considered as a new source of
natural compounds?. South Afiican Journal of Botany

2018; 1(117) 301-10.

[24] Khalaj, R., Moghaddam, A.H. and Zare, M. Hesperetin and
it nanocrystals ameliorate social behavior deficits and
oxido-inflammatory stress in rat model of autism.
International Journal of Developmental Neuroscience

2018; 69: pp.80-7.

144 Jlo 8 ojle (VS 093

Olrndy (S 3y p ke olK1> alona


http://dx.doi.org/10.29252/jrums.19.6.569
https://dor.isc.ac/dor/20.1001.1.17353165.1399.19.6.4.7
https://journal.rums.ac.ir/article-1-5242-en.html

[ Downloaded from journal .rums.ac.ir on 2025-10-19 ]

[ DOR: 20.1001.1.17353165.1399.19.6.4.7 ]

[ DOI: 10.29252/jrums.19.6.569 ]

e () 5> dM)JM)\M&M)@)xW#uj'\&VA

The Effect of Hypericin on Autism Like Behavior in Maternal Separation Animal

Model: An Experimental Study
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Background and Objectives: The stress caused by maternal separation in the early days after birth induces autistic
behaviors. Hypericin has many biological properties, including antidepressant and anti-inflammation. Therefore, this
study aimed at determining hypericin effect on autism behaviors that induced by maternal separation model.
Materials and Methods: In this experimental study, Wistar rats were divided into two control and maternal separation
groups. The rats in the maternal separation group were subjected to individual separation from their mother for 1 h per
day (postnatal day1-9). The maternal separation group was divided into 4 subgroups: Autism, fluoxetine, hypericin
(10mg/kg), hypericin (50mg/kg). Treatment was gavaged in pups on postnatal day 21-34. In the end of day 34,
neurobehavioral tests (grooming, social interaction and open field test) were carried out. Statistical analysis and
between group comparison were performed using one-way ANOVA followed by Tukey's test.

Results: In the pups subjected to individual isolations from their mother, social deficits (p=0.007), excessive repetitive
behavior (p=0.001), and anxiety (p=0.001) were increased. Whereas, hypericin could reduce repetitive behaviors index
(p=0.011), anxiety (p=0.001) and social interaction deficits (p=0.031) in the maternal isolation autism rat model.
Conclusion: These findings indicated that maternal separation may produce autistic-like behaviors, and hypericin
through antidepressant effect may be a potential therapeutic agent against autistic-like behavior.

Key word: Hypericin, Maternal separation, Autistic-like behaviors, Rat
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