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Abstract

Context: It is over two decades that bio-cognitive
studies in the field of Bowlby’s attachment theory
became very important. Currently, the researchers
emphasize on the role of oxytocin in the formation of
attachment and caring behaviors.a

Evidence acquisition: To study the relationship
between oxytocin and attachment, related articles
were studied in the Pubmed, Medlib, Cochrane
library, SID and Iran Doc Informationa databases
(2000 to 2016). The articles assessing the relationship
of oxytocin with non-attachment features have been
excluded among the studied articles. A total of 115
articles were studied.

Results: The relationship between attachment and
oxytocin is highly confirmed in all these
investigations, regarding the variety of methodology
in the collected studies and obtaining the confirming
studies.

Conclusion: Studies show that the process of
pregnancy, childbirth and the mother’s relationship
with the baby increases the mother’s oxytocin level
and thus the improvement of maternal behavior. The
consequence of enhancing the care quality is an
increase in the oxytocin level in the brain of the baby.
As a result, oxytocin plays a critical role in the
improvement of maternal care and mother-infant
attachment status.

Keywords: attachment, oxytocin, maternal behavior, mother-
newborn communication

email: rrostami@ut.ac.ir
email: ae.zabihi@ut.ac.ir
email: f.dehghani.a@ut.ac.ir

Received: 17 Jan 2017 Accepted:26 Agu 2017

=N~

o Sud adble

"5 035 s (s 5
Sl e aebld

oy
G peyad ohg (Slbcun; clllas 3l any 9 (b
sl 03,8 1 (602 Coanl el (K> 4,055 059> )3 o y90y9m
= S o 185 U1 85 35 Sl ol @ ol sl in
bl ped aasdy dlaly 3 b 3gdi0e d9ae g S &) e
ok gpoe cnl gl 03,28 adlllas Sewl IS 55 Bl
~ e Oledls gy S 4 S & g ST 900 b 030
O g8 S8 =yl (Siwdds 5 0ol ples pd aSly el
9 OS] Gl o)l 8L (gl )b aslrgd 0aiS L
Cochrane Medlib Pubmed sleMb! claolSly o Siuls
5 s adllas (Y45 b ¥---) Iran Doc SID library
a5 b o] L) o lad] o adlls SVlEs oo
sy Alie MNV0 Dl 5 Bls dg 03,8 Ly |y (S I s
O eS| w98 (bloyl Wb ol cldlas ol i
a3 o i Oldllas w33 3g2g (Kids (sbaylid) g 3l565 o cpally
daw il el g bl Lyl 5 olosly gyl auly
=S bl 5 4lple 18, 330 405 > ljgi gl g S|
ol 3 (B S el Al g e (St gboaly 5

sl yudy @2 b (albis S Hged & dive

g et = oo Siges @lyslo 1) pmogi ouST ¢ Kol 1051905

Oyt S i sl g (il 0SS ¢ bl 05,8 kil Jgiuss otiusgs
il oliilyy 1) kit S
Ol o8l (3 pole g puliisly) 0l (polisilyy 095 Jholil s

51 1 g0y AN /YA 8L 5>


mailto:email:%20y.abedini@edu.ui.ac.ir

e led el = pole (Sids (65 ISy reogieanST g0 yem i

oo

sloans > by, S Sl yiehe J (S Jsie & () b Sig —ly (Snads 45
bl glodasin 5| S olge 4 \‘si‘;.....?b QWA L Sldllas ulol 4y 09500 Jlod 4 sl
25 5355 e o Ol bl &5 sl oad Gy Sl 31 aseiin ally; 65 5 Sy, e
S g 4l ) bl (Siadd Canl iine (b 08 o S jole b SogS adgl Ly, b,
Ol @lgy> 9 e i yad S (0 wrl3 ) Blig0 g CBlie (035 &S gt slaplls g (JolSS il
ol 4 pre Sy Bld cuas 5 (BLd Cuw dddllae )b 1y Casls 00 29390 (glp (SS05
55 & Blye 5 S35 i 5, (sla ol e 250 Slple (a5 eSS S (slaplls
e Slow b )55 5 solow iy > vl sl (slacolas 8l oyl 4 Gl Sl
54 o |y alpsle (slad SIS Doy o )l Can > ) dblie Cun )b Ko 4 sadge oyl g o0
5 delgs (bl 5 (K> CudeS dg0 4 jaxie Cold

ailyole Hldy &)yg5ul cayyai Bubo .0l (Siwadd dlasly 3o )0 (gl (i ol (She g b b Cdlye
5 ool Slple 8, caul S8 Sails 05 exygl b | S35 @ plo sl 5 4255 U
O oyl e o dje elainl Oluyod gl sl g olje —jale Lalgy (2SS 4 i qRSwwly
aosliy .l salgd (Yoo o)) Sen 5 0p0,S0) ol Stwds balyy cuiS 5 i lgy codes 13 (sl Hlaws
o2 gs (VAAY ()09 9 Ward) slainl = Jlgy Jo5 b alpple Comlue 3md o ol Slisiss
9 550) Sbj g (Bl (Sl g (Vo7 (Ghlen 5 Jojig) (elol (sl S (Vo) (e 5 Spi)
Jate olje 4 V‘SL‘.._U.; Jasl By ple o Shlee i 90 ¢ bilie 53 .l 03)95 Lgn (Yo )+ )
09332l VY (hlSen 5 ()jg5 VWY ez 3 5 glligu) WS (o Joo wpne JSow S gt 41 5 00
(VAT (pm NAAF 93AY ¢ Lol 5 il ¢ 3bgd ecyre 1430 oo

ool ol @ygo 4 s g base il cou ailye ol asly slizel | Suuds 4y las 135 L aSbTs)

ity iy, Slasigs 3 4l (il e 5 SIS ot (VoA gl 5 S el eLS)

1. attachment
2 . social support

3Intergeneration transmission

\a



i Jlo ¥ o)las o oting, — ole (S lilyy 63,218 sl ying3, asb s

o adlllon & (b5 o Singly g 1 Sl (VO oS pgaiigl o (o) adgl balyy g 226 ol
‘OI)K@, 9 &J)a HEAR (8 p2 ymas 9 L)A)JL“’ YV¥ &Ol)&.o.lb 9 05) Ml.}f uiamaj.) o)’9> BLl Lmu?a”m
adllen 4y gyl pand LSLSS Gk 5l o SKdngh a5 Cunl Jlo V0 o (Yoo F (S5 9 b Ve A
4 prie gie Splds (ul Wil e WS o JpS ) Slig WMo 4 Wy 5SSl & (sike claasid
g g gudd) Jimd oo JSB 1) adgl Ll polal g o dljgs 4y s Ay 9550l 5 Cumlus (138
slp) 485 090 oy ko)) ojg> > Sllg jie (59 3] slale (o & (amg Slalllas (YT
35 955 o J5S el 53 1y ally 5, 5 (Soolid Slacle ot wmoe A T+ oA ey Jlte
4 u’l?‘> Slalllas BEl e S L;Lm)b.a OL"“&’ 2 0)> Cﬁl Bl ‘_SJL.JI LSL“’L):"""B‘)} el el )?.'&iOK“’l
=S e S Wlodg g s Ygane Sl ) S o 35 yed wilodd calis g kb, ST leis
«Sigald g ip) Wlod S plwlid 1) Jled slaylae 5 @11 &b oLl 4 1y blie 5 gyl —g)lus o
ol M oS 03 (Jelgs dlas il puog ST aeyen (VY ) Ken g cplow VY)Y cplaw ¥
O9oy9% e g oad ploxl b ge 59y 059> (nl ) (Slge Cllllas cunl 485 118 0515 4295 390 Clalllase
@y Jbe lp) Cwsl 4515 (gw)p 3)90 Allpdle JU8) yorbo 5 Son sacusdae > b (g S|
f"‘“"” u&n] ‘..\Jlo.)}g Lmu::&a )0 dul).)Lo )LB) g..a.c 9 LS’?A)P rv«.la.u » )f).o.uo & Sldleo du;w] (\ﬂﬂ'
= 0S5 55 ersn ol oSl 5 Cmnl g2 55 5a5 b pol adline 5lo3,S al 1y ol bl plo 4 Wil

pdy Oygo plo g2l Gl (Siadds S 5 08 65
Cochrane Medlib Pubmed _sleMbl (ool o Siuds 5 uwg ST obe bls)l 8l <)y
= 0950 34 —Caas ©Moxa > baiye GYlie aas adlas (Y415 LY--+) Iran Doc SID dibrary

. <z “ ¥ o A .

laojlals b goxius MBS 5 wyp 390 )lS) 5 Waiigargn 5 s 33 —cuas —0lsy 5 3
I ons adlas dlie 110 s 3 plsl e s — e Kgn cailple [l g T Kiads

1Neuroendocrinology
2Neuroendocrinology
3Psychoneuroendocrinology
3Hormones and Behavior
S5Attachment

60xytocin
Yy



g5l (S (£S5 1 g 5osgm

Coles 0 g Slae Sldllas oled i —ple (Siwdd p Cpowgi ST (i clitud dtwd ¥ & (lipands
sl plo p g S 5 oybys & SVle s adllas &Vl be 1 lusl b bag e sla g

ol o 1Y Jada 50 Y lae aods .ud Bls wivgs 5l

s 50 kol @allaa VY 3 Lteghy (g, (silwasds ) Jguar

G (9

JL

=

Sl salie LB 3l5

S| u‘)"‘A L)“’LA)T Lsc,y)‘ oolau l)
b o 1y o3l las 5l j0 g
23S ojlail sl g (200

Ol g (5l il

3o g oS (e
Sldlas B Q,Q_i‘ Q‘)QLQ
olyobe 51 sz FMRI

U ON SRYVILION] |

20 95790 mmgh (oS
3 35 el lyole s

odds yole )b (sl sl a5 05 Y0 o]
JL 5 (S amlas )b 5l sisg
(2! Gl oyl 09,8 a4y (AAID
Olis o 0D o | S 0098 (ool
55 b agzlse 55 0635 0 ey (o]
o b ooty FMRI Loy L 6
ole V 5lom 55 (Soel i (s (o5

Sl (o) 2

Y.y

OB 5 90,85

— )y St JolsS 092
Sl g mal3l b olyes

L;ALA U’“‘“‘“" 9 L_,,_imujo 4.1.‘>).a 3& )é ..\.;09.3

OKen g (ng)

1Maternal Behavior

2 Mother-Infant bond




i Jlo ¥ o)las o oting, — ole (S lilyy 63,218 sl ying3, asb s

2 (09 (g (oS
odalive g0 o.L:

=

RN OO

AMS}? )‘]§ oddlie 90 Cod uLwd.:)JB
JolsS 0525 5 (95 (wgd (oS (50

Slyg5 =y

08 O (oS! Ol
Lial8 eoloel Lyl o

GlSs SG om0 1) Jlo g (Sosesl £

Al 9> LQ.;T 3l g wsols J1 3 eme olaiel

DS Iy Ol s 5,108 Ssl a1 651, v s
85 03l ) 93 g (oS
o oS sl | Lol 3 oy o oS Ol
e 53 ey (oS Jol aale aw jo 1, 05k (lobe 55

Ol el casndls o)l 3o JS""L“ g A1 aake 4w (slot ey e 5 el
oo onl 3 1y YL b (gogel g 03,5 65 ojll pleuls
0,8 28l |1y olig jele (Sucds 3lisily) el
Bl 00,8 5 31 dale 4w jo
ol ke &5 Slalie U8, Slodly )5 35290 (rwgs (ST (e
2 e (g (o] Jsl asle aws )01, o5k olpsle (55
oleals 5l m s 00k 5 ome Jslole g 3T amls 4w g lo)t

ol iy ezl i oo S ey |

9005 Came (S S
o bs) 55 olpsle

392 S pm (SN

O3l jole g ool cualine olye slo,lis,

el 00505 dxlas olyg

v¥




g5l (S (£S5 1 g 5osgm

g oS Ol
Ax g b8 0 0liei g yobe

(ot Jolas

Loasdly (3152 50 39290 Cmsh (ST (s
loles o1y jole VY ool

655 o3l 055 (g amle £ U F S5eS

- e 5 5
Sgden odyd Jloline |5l g 0lygi - ol Jalai 5l iy in S b s
ot 1y 89 2 e ST Glies <]
JJQ;GA
O @V (S Slowdly )3 9250 (gl (ST rlans
§| 5055 oyl kS | 5 el b sl sl 45 gl e
OF 3999790 ey | Slacdlie ol (a0 815 09 (b
oS s ol svmlive 4,56 SoeS ,o0 a8 |, (TPBl) all
6l s, b ol peasss Wi «didgy 03,5 | Vo)) ohlSen 5 o2
057 o o b

als Goilg «SegS L
b § Cuie Slules!

Ly )0 ewgs (oS

Yo

'Parental Bonding Instrument




i Jlo ¥ o)las o oting, — ole (S lilyy 63,218 sl ying3, asb s

ol Hazmed oo LS,
Ol 9 S5 b (S

(St gl & LBl ol
FERANY
3395 b jole 595 5 oS ool sl stales] alSS b
—eSTsbeslileel | sl sl lhlasl il g iss
GRS AS 53 g e @75 ) o siialss jobe 5l g ais S
-0 ol salis W By ae5 oliei b ol sl

09,5 ;o a5 Jb o .000
o iz a8 anslie Yeod O g 3l ,8
It PP P E L

Sl 385

9 g oS | (5Ll

saslive Ul sl jals

~ ST odipS (5 092y sl cundge Gralesl L1, o5 1V7
ol b OXTR)Gog | el ol 5 ol sl )5 40 2595

ol abafy (Sowcds ) Gess (ST 0055 (5 D929 9 W08
WSS o

ARRR OhSen 5 o)

\d




g5l (S (£S5 1 g 5osgm

Ll 0 SoS ax jo o 33 g (o5 olan (655 ol
a8l (b5 n s )leds S5 095 ooyl jo a5 SSosS 05 8 e o s s
O ST Bl | (S5S g (alR 90 G09S sy o0l
WS o 03l (g S Aoy oad a8 pdy  Suilegtai; 8 4y as
A dbeel b fpmgs (o5 L Ly (g 5 FMRI 615 5252 9003
095 Selld p Glee | ngal b agzlse jo pliobe 1o Grgs (ST
g ohhal e gla olaai; B ok S
L5 Sk 5ls )l e 5 ol e
S (G0 5 5 )
4 255 Emb oRIBl
9 (o0 3398 5 w5
Wil

=l (Siwds gg550 4 aS i VY «Vlio olad wyy | G b 03l LS 558 Jada 0 aS jslailan
Sly odes gy 4w &5 35 ol 5l (S @l ABS 8 538 ey p 3j90 Wdg 035 o)Ll ls
oy Oldlas imgn 0) FMRI cldlas jl as)le by dw ol ol oad odliul (Sgay9m Slalllas
5 ol 0) o sloudl 3 pugion] (oSl s ditngh V) 3 53 e s
Cunl 0ad ()55 Jloline (Studs (2SS g 3brl )3 (e ST B (owyp 3y90 Slahngl (ol
S o e Buiegh ol ey g a8l Gl Gl lada () 4 4l > (P<0.5)
S o )l

gl Ly, 9 (g (oS

3315 (lisl G285 e ity oo g s > (Stuads (6,5 IS (el o] (sl002iyS 5 i ST (3090
el o (60l 185 (g S| dim o L5 (o3b5 Jalsd (YN0 () Sen g Ml ¥ NF oS 5 ,0505)

v




i Jlo ¥ o)las o oting, — ole (S lilyy 63,218 sl ying3, asb s

ly (Vo) hlSen g mpeld) 3550l a0 |y Blye g sl (slalid, uaiians g riitone 15U L i
5 Slos (S e 4 dljg (S i iulj8l 4 e s ST (YL zglaw Sledhy i o, Sieg ke
239 Ji)l.o MewlS ¥ A 5;?[.0}9 9 (.5'>L95 ‘u):‘)u»‘ HEER “.i)l) 9 Q’Jl)) .)9.»60 ).)Lo umfb e Vet
o)lg).) (Y'\V ‘9|) 9 OIS ‘%)5355) RES ) u,\.ul)Bl I) u.:l?u_m 9 u.cml dhbd)m 4 G’ﬁiz‘“b 9 (Y"/\
3,5 wuplyd Cameo 5 fate oail cla ity 3 Cllae o]
)5 WS oo Wl (gyg70 GRE oljgimplo dbuly S 93 8 53 (oas pll 3 4 Cunl (Jgay90 (g S|
5 IsllSl) cal ol gy (S ol 4 join olig jhe )3 Gpegi ST S plup) peslSe
g 35 0 3929 (Sseyer a2 > odle b 3 el & ygepen gl ple i 3 L (YWY () Sen
XS oo gl (gl 8 daoipS 0 80 Gl 5l 55 ey 5 Jafly IS o8 loj )3 8L g e T s
(V) gl g Juial Jlto gl a8 (o b ) 990 cal (63b5 (g anlgad (V) JIgrylb g JraS)
ey At o y50 &S ol e 5o leulj 5l G g (eol0yl e sdille (gla sy wisly s sgs adlllas o
Q‘“R’?)" )0 (\RAV) ul)&o.m 9 J9§~Jua Ored g 040D WT [WIRWIY ‘JJ.)?{ b.))g uﬁb)) (J"?“YL’M
@ 55 piegh ol 828 55 Orwgi S| CansSE Glalj 5l uy alolidl ol (slasige 4 g5
2 58 o eS| odi S yiolial 608 e camd s wilydle jl) (5 da ybae g ol lis oliie
adlas )5 (VAAYF) e 5 updy ol &ilple (sbajld) 0 (190)92 nl IS 2 gald (laly oo
il 2,8 )15 plasls o wole slagige sae it (2l )3 1y i ST slooki S 3l 255
2 lolo i3y SLSL 5 ey gapd ol plasly (loj )3 (Mg g s ST (3Ll ol s
9o @dbj @Wlie 3 bl e (63550 Jlb ol b el plaal )50 3)Skos (ol pusilSin 3950 Lo sbg0
oo ) i S) 315 A5 A iga (535 (elafl 5 (Vo) b scpags a9 ol 435 15 oy
Sgd o S35 = lo dlasly Cugi el i bl g Slulusl ( obgr 3 153 &S jae 5l bl » 3l
Olo2l5 9 513,k 3 g ST
Ol 3 Bgeygn G p S yed el 43S Ojg0 (3L Olllae (1S leuly A1) 0,1y ASl wéy e
(Yoo¥ (o an 5 yo5 VO (), en 5 36,8) Casl 039 o5 Hlams 3ljg5 —polo (Siwads sbg) 4 1)
5 (aniaS Voo (M) Cuol ol pads AlnniiMygy88 5 (S90ye0 odas lyss b &S Cawl (glals o (g)lo )L
YA



g5l (S (£S5 1 g 5osgm

ol b ybse g9y sladdllae > (VAN il Son 5 (SawgoSsls (Yo Ve culy g op Ve e A ) San
g 4B S b .A;SUA goey; L:z,ui)y» R (s ) umy‘_gwfl dl)'*.a Ry g OlAil)’ s )bb obj » 3l
S 505 (S Lol g (Bdyud g Slesly Al)8 0 g (B e LS cpuog STl Sy Al
g fthansS 5 Sty 85 Sl .l @Bl (2l adg] Sy 1 550 b — ible slel
5y alyale (glaylidy SET )3 (oo i85 lasly P ) o) dilad g JWly G o0 amd o i b )T
sasuis dabls (5SS 4 e bS5 Jlujly ©l s Sl clp (VAT (Ken g 0)95)
Y yan 5 SK,08) Cunl S50 ailjdle (slaylidy g9 g 3lj9 (auiS (3 395 A b &S ol ol
3395 Cyamwgd oS
Ghio Jo clp) djg (Siwdd (cla)lidy Lowgs 95 oo ailple slanylidy 590 5T el 395 457 pmgi S|
2 O eS| (3Ll & ol llan cpl ostiSanb padge cnl 235 o Cagh (lo b b 435 L dljg
o6 slagybye 59y (o > 2> Wi g 5> (S JUB) Gop g (N> dlaily cpl )3 g iy jhe
L;l.tb)l.\ﬁ) 2 ‘-;J?AI)AJ 9 d){)ﬁ u"“’}’g{‘“gl A edly UL'“" ‘wdfggo ul.w.ﬂy )l J9) N5 &S dle JJ?AA
ilodlil i bl el wloial slgl sbml J) g & o6 4 sl 0391 g0 ool e
2 35290 OogieS| i @len (VAR oy 9 ) 35 gy (20l g gogeil el > pogicens]
g9l g (VoY (llon g &shng) 392 dalss ol saibigrcudlie b)) (ljee oaiiS s i o
— oS1 Gl 4 in el ol it il ol S g 03,5 Jas S K g 4
i Algd oljes g jole e
Sl Ol
s ol 2] ol alSiale] llgs 5 o adllas §) 5o cilye 4 colus] 5 cypmgi g anlla
Dol g 3l3 e Slowdly )3 ol 5 xS 03Iul ok | el s )3 35290 (s ST a2 4
adllas 1> Codgisme 4y dagi b a5 Wlodldy L5 3¢5 imgh 50 (Yoo V) o) Kan o 55 xlasls yy la Sdge )l
b oVl Slen olad Gl 3 gesge cnl 39290 daw (Sludl Sllllas )3 (35 ye s g ]
B9y Oy & g S| golaw yn Gln Glp adlle g ) S e mas w3 Ol sk
Ol 3 g ST adlllos sla gy oy 4 35 (VIAY) Gguiel) 9 ©pll (Sl S (0 3L canlio
EMels & sl oy ol W 3 ate ol 5 sd csloasdly b 1 of dlllas pg, 5 5 Sl
o503 Sib 5l g SlolE 638 Glaglis 5 b Saeme Jold 5 cunl zolaw (nl I Sosoy (e
B2l i 263 dalllas o (V2 +Q) SO g wly w5yl glate 5,8, el ya ¢ Sgelm 9 (655 10 pewgi o]
va



i Jlo ¥ o)las o oting, — ole (S lilyy 63,218 sl ying3, asb s

N )3 ok O (S35 0 G suS] 9 WS (o0 Jeeed 1) b 455 g plesl e Jae (g oS
s 53 0oy ol Sl g S sate (9 gl ST Sllllas (pulid B, &5 Ll 510 05 Sl g ole
4 ol 00 Dgdone D)y (a3l g leslj Al 0 &S i @ ol 0,58 adllas cunl 039 (gelyn amas
035 3y )l e~y adgl Laly 3 loyserse (i adlas 5 FMRI (39, 31 ol 3 s (e
) ol 03yl 3929 & Jlg3 et = pole (Lol itz sl g (pmgi ST (635 50 Ol adllas 3 1y MG
imd e s I iyl < Canl oyl ludl Sl 5 dngs B &5 (Vo o8 o )om oyl yil Jlio
Oluypd g ol 4 blod (Baie (it 4 dlosel Wbl Glolua! (I8l L s ST adaw il 38l
VoY cgton) 5 gustinl STy Ve S 5 6 ¥oAY csySed 5 iolaS SLil) ol olya slbye
I SIle g (b plesl; 33 pln > Jlaie g (pasedl b Sluyas y Bde 455 o Cul (Jb 3 o
b (Sigle g A8 o o))l o sl s (V¥ GradlS) canl o ()15 Cglite (slaSin 3
S USS el oY slaylidy ST 5 i ST Sl s (3 Wl o (Ll sl bl e
il e b adgl dlaly 5 (Sids

9 oo s Ald 93 &y el lodgy 3jg5 = pole bl 53 (s ST A 1 S pete & (alaiagh
OS] 2 plo ailole slaylidy 285 5 polo ailole slaylid, yr pole ho 3 00 0lj] (g ST 28
CabsS g lo 95 0l 23 39250 s ST sk (o L)l dastingy Jol g5 3 jg8 5ae 3 005 ]
5 oloali csiloyl Job 3 0k iz ol g ST sl 3 o0 )13 (pyn 390 59 Wlle slay3)
= 0 5 i oS 1y Sl plo B, 18T 5 B dn gl pod £55 1 S o0 ) ot 3y5e ol Sl e
Wit go gl (g S| golaw A8

Jol aale w3 1l plle (o sl 13 39290 (mwgs ST Gljee (VoY) (e 5 g
o (Studs 3liily) (oo b 3503l 9 03, (65031l Glaly 51 g Jgl oo g 3T dmlo dus sl
Lol 905 olize wlido @lyed g Cpwgd o] oo Aoy Gimgh cpl )3 45,5 Wiled,S 3T anle aw 3 1) l598
50,8 bl wlie cpl 1y oYL Olped sl (sylo)b cpe 50 cpwes ST (]38l (6651 &S Sl pale
Jslole 3 1) ailpsle )18, 5 ailsle slagaladjl g 5315 )3 jlaine 1) oSl (e o (V2 V) () S0n g (0l
b gledli 5l w9 il hitl ) omgi oS olaw oS 0l (Lt gl cpl st oo Gy 51
3l (o), b ol (ymmgiomS] gobam pizgad 2yl foline bl epsle y3 Siuuds Limd sl olosjl
(ol g 59 e g (g ol i b (et bLI)Ig 48 0y B 5l b8, el L) 5 o
Gl 9 09 lawdly )3 39290 (g S aw 45 03l (L5 (03 Gimgl 3 (V0 +) 6055 9 928

A



g5l (S (£S5 1 g 5osgm

235290 g eS| (e 45 39 895 (ph (g 09ed el basye Sljg5 = plo 638, sLlail b Lo
Sl Gy 233, (65031l 055 dale £ U Y 48365 sliled e ja 1) pole g j0y s WY G0l g Laodly (315
5 33 OS] Ol b oy Pl g o g S] i ol S om g dl3g - le el
oo 153,85 o (s e oy S 5 Slolusl (Sinlen celazal ol glizn b sle 5 3 Lowdly
e Jolss 1 dn g J3 3 3595 9 pole i ST lie o 42l (LS gl cnl (slaaiBly g,
Smddd 33 o 3,58 5 0568 10 g ST ol ST g 0gr (gl g cpl e oo 04yd Hlalixe
dgbie 9 ol m Somed —o)B) (Sialan 4 oo ol o > (igerse ol Ol L pRan 5 )0
& b Sids S ol o 1 %] g ol sy 4oyl U5 b glaslas (YeoR) oK o ¢yl il
S90S Ol g 5l olo i 538 s 115 9093 (yoalli 9 (o] (el el o p3Le
il gy o) s 55,5 o18li 1y digh —pla Jal oS e g 5,5 ol ]y sla 5
OS] g jo (Vo)) JhSan g 0192)55 2 oLt el plle g ST zobawy> |y 5)loline
S 5l oalatal b g a5 ojlul |y Wy 0l 1558 colo Sl sl sl & (ol s Glowdly )3 3g250
dalllas cpl 5> Ndotiw Widgy 03,5 dyyod (SeS 0 &S, \@Mls Gcdle cuaS 2o 8065 wlie
o o5 2o 5 o 15 osblite (55 o] gl 5 (5355 5 S 3 2Vl (St
Cuto Slulus jlul g (53l 395 L cdghas b (13,5 curmo Gored (il glajlidy b pole (g oS
bl (Stusod ol 4 Ll (21 5Lt 5 S8 b (S ole omed (2)E) by 53 g S o

A dled 510 00l5e0 gl ST Zglaw iol38l 4 porie jale b alaly w00y s g YU olaw jd doulis
slaguly Gl 3 lig ple Sy slaghts Cagi gz odle sl 53 eSS o
b s —ple slagzgs 59y 2 28 phgn ) (Vo)1) SV g 105 ke o)l (i (blig 5> (e
5 OS] gilodlil sl dligi b pole (555 5 S oS sl i s (g sl elai] o il slox]
iy polo il 11y ol s 45 duslio 09,5 )3 aSlayd 395 o ol (sl LialS 4 )
5 oanlie O] el g s snS] sjlodljl Ltal3l 535 o

)5 5 swrp D90 Sl 5 Sla singh ol )3 Grwgi ST Sk S LS Lo 5 gl
9 0n Jbe clp )5 15U Sope] (Saads podinS gt Sl a8 cul o 51 Sk cldlae ol ool

1Parental Bonding Instrument

AN



i Jlo ¥ o)las o oting, — ole (S lilyy 63,218 sl ying3, asb s

13,5 s 0l g yaal (sloog S & 930l Sl g (ialojl L 1) Slig WWE gy 0 o Sen
Cpiomen )l dbasly (Saads ool b (OXTR) g ST 05,8 o5 3939 48 0l U5 ¢ yialojl 51 w9
2 Oald P55 Cunl (Sae cldle (dlye U8, 53 Cglis (V2 0F) GiilSen g s p sedlllae (poll
O3 2 gl cal & gm0 Bl i Sl e 4 G gly 5 ST slaosi S Slasd
byl i )15 9 3ljg8 g ST gk (o dlally 5 2)13 3929 (2laiagh K03 ikl YL
5 39 oAb Sy 093 odlgls )3 &5 UGS (59 355 Adllae )3 (V1 10) GLlKes g )8 S oo Al
didg oAb wbpdy (SHIEL58 4 (Sfslon pé 0dlgls bawg oS Jl6S 5 (RS0 (28 Jlis
Lulyd )3 355 a2 3 g )l (g)bline Sl 09)5 dw (153 )3 d9290 (g S| sl o b ol
oy e Al & g b g by ren 50 8o AT (6 e g T Bl Bl 3y (65l
M 425 oS 1) (LAY V) b g Cadgile 9o Cguie lag)i (o9 55 sl (S35
oS w35 ,5 aoS Gimgy cpl 5l Ll ol JLE anlllas 3550 el (oo WYy 0 ey 5 Gl 1y il
Jlie )3 laasls 1) sl oz o 13 3 0ad Ml pusgi ] &4 S5y (g s Sl
4 FMRI g, 1 oslizl b 8] sl gy ead S by o ol ) ool gliste 5" 095 51,81
O g iyl Jla ol ey 1550 (29 5 G5 0 (ras whus 3 g o8] gslaw adlle
anbas 5l ookl b 1) 39 oas ple b gl clp a5 o5 ¥e ol g3 a8 s g ladllae (V--1)
a1y il by g S ok J Spglal g 50905 o (Siands i goba &) (St
2 P9 oriman 85 15 £y So)ll 3)90 (Fgelies i 3 35290 sl S| s 531> Sl Ll
2 ool (Saads Gl)ls ol oS 3 o 51 Sk ol s adlae 35 FMRI )b 51 655 50 pis 5
QL Ty ogabiged 5 prwgi ST Gl 38l g s (AL Bblie )3 Cullad (Alja1 (L1} 3 gl L celse
5 o) onze s Slgan 1550 (2l e)lys FMRIE adllles 1 ol mls L ggdg0 ool 5 w0b
Sl (2l 59y 2 adlas s FMRI ()l po5m (39, 5l oslisel Lo mgsy 3 (Ve 1Y) oy Sen
s il g Sl jlae lagg)g clld p 6)len Sl Jlasl b ppug oaST o4 200l LS (o oS
Slgpd 2980 Mg )5 & (955wl Gl 4 i (93)hen 53 153 bl Clld IEIL s S)b

1Attachment Interview

AY



g5l (S (£S5 1 g 5osgm

255 (Vo) e g Lals’ 3980 Sjg5 )5 & piy STy sl (g ST slooi S ey Slol3
Wilodges 5ledl dljei 4,8 4y ple by lis JiiSTy p cpwed ST (615 51 4 de3 il

5 5 4 9 Sy

= S1 il Bl &Sl ooly i lidss oyl dlple (clayldy ST 5 ods LiE Cpwsi ST (g0 y90
oo & Dad o (s DAL g ey Blo sladsuale Gloldl 4 e JSaelin Clas! g )3 cpwes
2 ogMe Lol Ll onds Al Bdyd g lasly Ably8 0niiS ard (9090 leis A pwel ST b
Ol b BB a5 b e Gl 55 655 50 Slas] g 3 e ST w2 (gelin clas] gl
ol (535 po cpwes ST iul3al 10 Wl ol (S5U a aS Sy s 50 le o 50 S & A cal
YL oo sy 1y edlgls o Siwdd lyeinl g (6,8 S Wlg o &S (6,500 wald sl ol
sop Slp 1y S35 s Wate 03U 3ljg 5 3 cpwss ST 51 oYL po sl B35 b 50 gl ST
gl )5 9 GBle & (b (s Jold &5 b)) () S e s Al cullie glalis,
P GBlpe b)) )3 (VL (g oaST & (LBlse g amd o0 GBI CBlie (3 ) (g ouS]
by gt bl (slay)ldy &S S8sS el oy i Slalllas s a pl daldl j3 5l salgs bl
W) .\ml9> ULBI)A 2 LSMB])A LSL&’)L‘B) Lso.&.ul)...i)l).x b)ls.B.) g;{); 4JL9> CAAB])Q

SR o

lodlgls > Al (Swds Sla)kd) joy sl (slie i (o O OS] Olie & by oS 4
@ dog b gd o oaalie sl )3 g ST 5 YL aaw ol ool ;5005 @ Lael  Sawds Jao oS
WBlye plo g cplly (e )y o (g 3505 Wl ((Stdd (e lagpleys > daaidly o)
4 9 eS| 8l Gl (St Sgnte sl sl (slaoly 1 (Ko Joas Ly sl 4zl 925
e e sty Gl b o LT o il clae ol oy 4 b o1zl lallhs sl oljg3
= o Dygl 32 4y gl g Bl slaylid) liee 4D 10 9 SO g ST e )3 6y
molep Ul g sl Glys 4 Slpigerse lagty jl el 5 (sgiae regi S| 35 & Ol
g )55l i oo alayly sla

AY



i Jlo ¥ o)las o oting, — ole (S lilyy 63,218 sl ying3, asb s

References

Amico, J. A., Ulbrecht, J. S., & Robinson, A. G. (1987). Clearance Studies of
Oxytocin in Humans Using Radioimmunoassay Measurements of the
Hormone in Plasma and Urine. The Journal of Clinical Endocrinology &
Metabolism, 64(2), 340-345.

Bakermans-Kranenburg, M. J., & van IJzendoorn, M. H. (2008).
Oxytocin receptor (OXTR) and serotonin transporter (5-HTT) genes
associated with observed parenting. Social cognitive and affective
neuroscience, 3(2), 128-134.

Bowlby, J. (1969/1982). Attachment and loss: Vol. 1. Attachment (2nd
ed.). New York, NY: Basic Books.

Bowlby, J. (1979). The making and breaking of affectional bonds.
London, UK: Tavistock Publications Limited.

Bowlby, J. (1988). A secure base: Parent-child attachment and healthy
human development. New York, NY: Basic Books.

Bridges, R. S. (1996). Biochemical basis of parental behavior in the
rat.Advances in the study of behavior, 25, 215-242.

Brunton, P. J., Russell, J. A, & Douglas, A. J. (2008). Adaptive
responses of the maternal hypothalamic-pituitary-adrenal axis during
pregnancy and lactation. Journal of neuroendocrinology, 20(6), 764-776.

Champagne, F., Diorio, J., Sharma, S., &Meaney, M. J. (2001). Naturally
occurring variations in maternal behavior in the rat are associated with
differences in estrogen-inducible central oxytocin receptors. Proceedings of
the National Academy of Sciences, 98(22), 12736-12741.

Chen, F. S., Barth, M., Johnson, S. L., Gotlib, I. H., & Johnson, S. C.
(2011). Oxytocin receptor (OXTR) polymorphisms and attachment in human
infants. Frontiers in Psychology, 2, 200.

Costa, B., Pini, S., Gabelloni, P., Abelli, M., Lari, L., Cardini, A,
..&Mucci, A. (2009). Oxytocin receptor polymorphisms and adult
attachment style in patients with depression. Psychoneuroendocrinology,
34(10), 1506-1514.

AY



e lgd s = polo (Sandd (635 IS 1 mwgianST (9090 i

De Dreu, C. K. (2012). Oxytocin modulates the link between adult
attachment and cooperation through reduced betrayal
aversion.Psychoneuroendocrinology, 37(7), 871-880.

Douglas, A. J. (2005). Central noradrenergic mechanisms underlying
acute stress responses of the hypothalamo-pituitary-adrenal axis:
adaptations through pregnancy and lactation. Stress, 8(1), 5-18.

Febo, M., Numan, M., & Ferris, C. F. (2005). Functional magnetic
resonance imaging shows oxytocin activates brain regions associated with
mother—pup bonding during suckling. The Journal of Neuroscience, 25(50),
11637-11644.

Feldman, R., Gordon, I., &Zagoory-Sharon, O. (2010). The cross-
generation transmission of oxytocin in humans. Hormones and
Behavior, 58(4), 669-676.

Feldman, R., Gordon, I., &Zagoory-Sharon, O. (2011). Maternal and
paternal plasma, salivary, and urinary oxytocin and parent-infant
synchrony: considering stress and affiliation components of human bonding.
Developmental science, 14(4), 752-761.

Feldman, R., Gordon, I., Schneiderman, I., Weisman, O., &Zagoory-
Sharon, O. (2010). Natural variations in maternal and paternal care are
associated with systematic changes in oxytocin following parent—infant
contact. Psychoneuroendocrinology, 35(8), 1133-1141.

Feldman, R., Weller, A., Zagoory-Sharon, O., & Levine, A. (2007).
Evidence for a neuroendocrinological foundation of human affiliation
plasma oxytocin levels across pregnancy and the postpartum period predict
mother-infant bonding. Psychological Science, 18(11), 965-970.

Feldman, R., Zagoory-Sharon, O., Weisman, O., Schneiderman, I.,
Gordon, 1., Maoz, R., ...&Ebstein, R. P. (2012). Sensitive parenting is
associated with plasma oxytocin and polymorphisms in the OXTR and CD38
genes. Biological psychiatry, 72(3), 175-181.

Fonagy, P., Steele, H., & Steele, M. (1991). Maternal representations of
attachment during pregnancy predict the organization of infant-mother
attachment at one year of age. Child development, 62(5), 891-905.

Ad



i Jlo ¥ o)las o oting, — ole (S lilyy 63,218 sl ying3, asb s

Francis, D. D., Young, L. J.,, Meaney, M. J., &lnsel, T. R. (2002).
Naturally occurring differences in maternal care are associated with the
expression of oxytocin and vasopressin (V1a) receptors: gender differences.
Journal of neuroendocrinology, 14(5), 349-353.

Fries, A. B. W., Ziegler, T. E., Kurian, J. R., Jacoris, S., &Pollak, S. D.
(2005). Early experience in humans is associated with changes in
neuropeptides critical for regulating social behavior. Proceedings of the
National Academy of Sciences of the United States of America, 102(47),
17237-17240.

Galbally, M., Lewis, A. J., 1Jzendoorn, M. V., &Permezel, M. (2011). The
role of oxytocin in mother-infant relations: a systematic review of human
studies. Harvard review of psychiatry, 19(1), 1-14.

Gander, M., &Buchheim, A. (2015). Attachment classification,
psychophysiology and frontal EEG asymmetry across the lifespan: a
review.Frontiers in human neuroscience, 9, 79.

Gillath, O., Shaver, P. R., Baek, J. M., & Chun, D. S. (2008). Genetic
correlates of adult attachment style. Personality and Social Psychology
Bulletin, 34(10), 1396-1405.

Gimpl, G., &Fahrenholz, F. (2001). The oxytocin receptor system:
structure, function, and regulation. Physiological reviews, 81(2), 629-683.

Gordon, I., Zagoory-Sharon, O., Leckman, J. F., & Feldman, R. (2010).
Oxytocin and the development of parenting in humans. Biological
psychiatry, 68(4), 377-382.

Gordon, I., Zagoory-Sharon, O., Leckman, J. F., & Feldman, R. (2010).
Prolactin, oxytocin, and the development of paternal behavior across the
first six months of fatherhood. Hormones and Behavior, 58(3), 513-518.

Gordon, 1., Zagoory-Sharon, O., Schneiderman, I., Leckman, J. F.,
Weller, A., & Feldman, R. (2008). Oxytocin and cortisol in romantically
unattached young adults: associations with bonding and psychological
distress.Psychophysiology, 45(3), 349-352.

Guastella, A. J., Mitchell, P. B., &Dadds, M. R. (2008). Oxytocin
increases gaze to the eye region of human faces. Biological
psychiatry, 63(1), 3-5.

A



e lgd s = polo (Sandd (635 IS 1 mwgianST (9090 i

Holmes,J. (1993). John Bowlby & Attachment Theory. NewYork.

Holmes,J. (2001). The search for the secure base: Attachment theory and
psychotherapy. NewYork.

1Jzendoorn, M. H., Juffer, F., &Duyvesteyn, M. G. (1995). Breaking the
intergenerational cycle of insecure attachment: a review of the effects of
attachment-based interventions on maternal sensitivity and infant
security.Journal of child Psychology and Psychiatry, 36(2), 225-248.

Insel, T. R., & Harbaugh, C. R. (1989). Lesions of the hypothalamic
paraventricular  nucleus  disrupt the initiation of maternal
behavior. Physiology & Behavior, 45(5), 1033-1041.

Insel, T. R., & Winslow, J. T. (1991). Central administration of oxytocin
modulates the infant rats response to social isolation. European Journal of
Pharmacology, 203(1), 149-152.

IsHak, W. W., Kahloon, M., &Fakhry, H. (2011). Oxytocin role in
enhancing well-being: a literature review. Journal of Affective
Disorders, 130(1), 1-9.

Jirikowski, G. F., Caldwell, J. D., Pilgrim, C., Stumpf, W. E., &
Pedersen, C. A. (1989). Changes in immunostaining for oxytocin in the
forebrain of the female rat during late pregnancy, parturition and early
lactation. Cell and tissue research, 256(2), 411-417.

Kendrick, K. M., Lévy, F., &Keverne, E. B. (1991). Importance of
vaginocervical stimulation for the formation of maternal bonding in
primiparous and  multiparous  parturient  ewes. Physiology &
behavior, 50(3), 595-600.

Kéri, S., & Kiss, I. (2011). Oxytocin response in a trust game and
habituation of arousal. Physiology & behavior, 102(2), 221-224.

Keverne, E. B., Levy, F., Poindron, P., & Lindsay, D. R. (1983). Vaginal
stimulation: an important determinant of maternal bonding in
sheep. Science,219(4580), 81-83.

Kinsley, C. H., Bardi, M., Karelina, K., Rima, B., Christon, L.,
Friedenberg, J., & Griffin, G. (2008). Motherhood induces and maintains
behavioral and neural plasticity across the lifespan in the rat. Archives of
sexual behavior,37(1), 43-56.

AY



i Jlo ¥ o)las o oting, — ole (S lilyy 63,218 sl ying3, asb s

Levine, A., Zagoory-Sharon, O., Feldman, R., & Weller, A. (2007).
Oxytocin during pregnancy and early postpartum: individual patterns and
maternal-fetal attachment. peptides, 28(6), 1162-1169.

Main, M. (1983). Exploration, play, and cognitive functioning related to
infant-mother attachment. Infant Behavior and Development, 6(2-3), 167-
174.

Main, M., & Goldwyn, R. (1984). Predicting rejection of her infant from
mother's representation of her own experience: Implications for the abused-
abusing intergenerational cycle. Child Abuse & Neglect, 8(2), 203-217.

Nagasawa, M., Okabe, S., Mogi, K., &Kikusui, T. (2012). Oxytocin and
mutual communication in mother-infant bonding. Towards a neuroscience of
social interaction, 98.

Nephew, B., &Murgatroyd, C. (2013). The role of maternal care in
shaping CNS function. Neuropeptides, 47(6), 371-378.

Olza-Fernandez, 1., Gabriel, M. A. M., Gil-Sanchez, A., Garcia-Segura,
L. M., & Arevalo, M. A. (2014). Neuroendocrinology of childbirth and
mother—child attachment: the basis of an etiopathogenic model of perinatal
neurobiological disorders. Frontiers in neuroendocrinology, 35(4), 459-472.

Pedersen, C. A., Ascher, J. A., Monroe, Y. L., &Prange, A. J. (1982).
Oxytocin induces maternal behavior in virgin female rats. Science,
216(4546), 648-650.

Pedersen, C. A., Caldwell, J. D., Walker, C., Ayers, G., & Mason, G. A.
(1994). Oxytocin activates the postpartum onset of rat maternal behavior in
the ventral tegmental and medial preoptic areas. Behavioral
neuroscience,108(6), 1163.

Poulain, D., Oliet, S., &Theodosis, D. (Eds.). (2002). Vasopressin and
oxytocin: from genes to clinical applications (Vol. 139). Elsevier.

Riem, M. M., Bakermans-Kranenburg, M. J., Pieper, S., Tops, M.,
Boksem, M. A., Vermeiren, R. R., ...&Rombouts, S. A. (2011). Oxytocin
modulates amygdala, insula, and inferior frontal gyrus responses to infant
crying: a randomized controlled trial. Biological psychiatry, 70(3), 291-297.

Riem, M. M., Pieper, S., Out, D., Bakermans-Kranenburg, M. J., & van
1Jzendoorn, M. H. (2011). Oxytocin receptor gene and depressive symptoms

M



e lgd s = polo (Sandd (635 IS 1 mwgianST (9090 i

associated with physiological reactivity to infant crying. Social cognitive and
affective neuroscience, 6(3), 294-300.

Ross, H. E., & Young, L. J. (2009). Oxytocin and the neural mechanisms
regulating social cognition and affiliative behavior. Frontiers in
neuroendocrinology, 30(4), 534-547.

Saltzman, W., &Maestripieri, D. (2011). The neuroendocrinology of
primate maternal behavior. Progress in Neuro-Psychopharmacology and
Biological Psychiatry, 35(5), 1192-1204.

Soponaru, C., &Dirtu, M. C. (2014). Antheus’ effect in the
intergenerational transmission of attachment styles and its importance for
adult education. Procedia-Social and Behavioral Sciences, 142, 564-569.

Strathearn, L., Fonagy, P., Amico, J., & Montague, P. R. (2009). Adult
attachment predicts maternal brain and oxytocin response to infant cues.
Neuropsychopharmacology, 34(13), 2655-2666..

Swain, J. E., Kim, P., Spicer, J., Ho, S. S., Dayton, C. J., Elmadih, A., &
Abel, K. M. (2014). Approaching the biology of human parental attachment:
Brain imaging, oxytocin and coordinated assessments of mothers and
fathers. Brain Research, 1580, 78-101.

Swain, J. E., Lorberbaum, J. P., Kose, S., &Strathearn, L. (2007). Brain
basis of early parent-infant interactions: psychology, physiology, and in
vivo functional neuroimaging studies. Journal of child psychology and
psychiatry,48(3-4), 262-287.

Theodoridou, A., Penton-Voak, I. S., & Rowe, A. C. (2013). A direct
examination of the effect of intranasal administration of oxytocin on
approach-avoidance motor responses to emotional stimuli. PloS one, 8(2),
e58113.

Uvnas-Moberg, K. (1996). Neuroendocrinology of the mother—child
interaction. Trends in Endocrinology & Metabolism, 7(4), 126-131.

Vrticka, P., Andersson, F., Grandjean, D., Sander, D., &Vuilleumier, P.
(2008). Individual attachment style modulates human amygdala and striatum
activation during social appraisal. PLoS One, 3(8), €2868.

Waller, C., Wittfoth, M., Fritzsche, K., Timm, L., Wittfoth-Schardt, D.,
Rottler, E., ...&Gundel, H. (2015). Attachment representation modulates

A



i Jlo ¥ o)las o oting, — ole (S lilyy 63,218 sl ying3, asb s

oxytocin  effects on the processing of own-child faces in
fathers.Psychoneuroendocrinology, 62, 27-35.

Weaver, I. C., Cervoni, N., Champagne, F. A., D'Alessio, A. C., Sharma,
S., Seckl, J. R., ...&Meaney, M. J. (2004). Epigenetic programming by
maternal behavior. Nature neuroscience, 7(8), 847-854.

Wittfoth-Schardt, D., Griinding, J., Wittfoth, M., Lanfermann, H.,
Heinrichs, M., Domes, G., ...& Waller, C. (2012). Oxytocin modulates neural
reactivity to  children's faces as a function of social
salience.Neuropsychopharmacology, 37(8), 1799-1807.

Young, K. A., Gobrogge, K. L., Liu, Y., & Wang, Z. (2011). The
neurobiology of pair bonding: insights from a socially monogamous
rodent. Frontiers in neuroendocrinology, 32(1), 53-69.

Young, L. J., & Wang, Z. (2004). The neurobiology of pair
bonding. Nature neuroscience, 7(10), 1048-1054.

Zak, P. J., Stanton, A. A., & Ahmadi, S. (2007). Oxytocin increases
generosity in humans. PloS one, 2(11), e1128.



