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KK IR

KAW T I

ZFIME  F UK

(LTI 2R 5 AR 2 BT b, RIE 116029)

# E I F N (parental brain)Z R AR L EILRIK(@IL. FHFHF)E, KEFESRFTAAEWELG—4
FlAP 2B EAR, TEFRHN-LE. EHF. BEATAPIATAHRFRE, EFRLE. TdFHE. TR
B, AW EDREFRSEE. AAARE 2%,
%, BAREIAF LA 6938 ROABAME = F KR SR T AT BOUR ey In T, dmAfAPEAFNRE T
P EOURI e I T, KRR THREIFFRF A RE KRG TR S A GHAR Y. 5
I, BEH#—FRERRXEFTIRE WAL, TAFE BTG F T Foh Bk K AR .

XEE AF
2HES  B84S

FILEE; =4, MAvEeg

HE R, R ILM SRS i 2 R,
MEEESIRBATMER, X% WWWHLE S5
WEEASELE S, XL UL, BN A B 8o
AR T 2 LAY & 0 & (Feldman, 2015)
Xt AR, B Y 0 S e TR E AR T A
B, AT A R AR O S H A (Stein
et al., 2014), #RIMi, FHFITHZ—FE IRITH,
AL SR N S ) L 155 4 110 J A A R 8 R 1 1L,
T BEIE 24 1 B ARA T RO o B A e ) R
JBT, B S SR R R T R ) A AR LR
6T 33k 4 ) G T O 2 A s R, B 1 Lo 35
RREFITARAENEERER, MER SRR
HEAL RO TR K R, Ok R 22 (A 5T T IR IR
WHRET TG R RHLHEIEENI, sk, SEmiA,
MRHAZT, 2015),

Swain 201D E R T“FH B M (parental
brain) (R 1%, FLIAN AW T EE— R &
B AN E LT A RS2 o iUk . B
N g LR (AL 75 o A, RS v
B SR BN T ARG il X Heh s AL &
ACHE AL F AR ACRE, AR R RS F R A
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W FAAR AN AR A B R AR H o R E R

47 M (alloparental caregiving), Bl AR EFEF
B O RANGEA, WSS 2L,
XAAT M TE NS R B AR
(Feldman, 2015), TiHFFEpE AT 2 LR .1
T AL 2 B A SR TR R SR — 28, XA BT B
AL BB LARZR G RIA L, A7 B 2L A9
WARFEJE, 0GB T T A BAE SR F o 8 ik
R R LA T % K i e 15 v 14 7 5 VAR 45 112
Wi AT SR EEY BN B A% (Swain, 2011; 2N 4.,
2015).

MFEF MR R RIS, RHHR
SR 45 B2 LA W SR IA0 R 1 BH <3 8 i 1 i 28 0L
iil, IFMNBILEX (P E%, P E, EE, X
IR, ZR4T, 201 )FIEE L0 (ZEM, ASE, SRR,
ZE8, ZRLL, 2013) P AT 1453 . fil, WFoE
BNV IROCTE S 32 B BV 2 N 43 I 4G bR
(i, =) SFFMZBMCR, I, K
EAES T IE, 775 HAR AR A5 B O B 1Y
Lol a4, S0 AC B IR F I AL 3R
bk 2 B oG, DU S FRAE N 0 A i bRic
Xt PRIA T $E A4 B (Swain et al., 2014), &1,
] P 3k 7 T T 58 30 AN s, AT A o 3 iE
T RGNS IR . PRI A SOl i 2R Gehi 3 AN 2R
“TEE WA LA, OF SO A EE R R R
R SAiNE NN Vi 9 & D AN D& R i
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TFFRER G DU TR B I AR, 7E LAl b
JEER, T S RSk B 52 7 1] S (A BRI AR 4

1 “FEW T REME ML

XFFEE W A= NS AR R, E
SLHESE T MEME MGG S S W TR B I, I A I HE
PEZh P OB T A2 B2 2 T I3 52 BRI
G5 M m, R 2w & KEJZE M T (Francis,
Champagne, & Meaney, 2000; Rilling & Young,
2014; sk—W, SFR5E, IRLE, 2018), TWiXxf Ak
FEEMMBIFR K, FHpha 5l A CF &2
TWAEEML, 2P HiE . F
258 FEAT I BE 55 M 4% (Feldman, 2015; Swain,
2011), X280 26 3= B9 KA il DX 6 435 BIEA B )=
IO 2 ER S . R s g X
(Berridge & Kringelbach, 2015), H4X, “F2H i Hl
Ao A T ES, XLtk ERET
17 M B Al A ) X 4% (Kringelbach, Stark, Alexander,
Bornstein, & Stein, 2016), {HJ2&, mWah 28 JLH1E S
M )07 BN — PR AR A A i S TR] o i dn,
SR LT FL AN BN TH FLAR S G T 3 22 A9 40 0 X 35
—WRIR [F (fusiform face area), {H &%% JLI LA
TS FC A B I X, An E &R B2 2 (orbitofrontal
cortex), F ELAF5Y & PR HE 4 i iz 2 X 22 LR
HEZ, ©RIREPE 2 M I T2 LR, e
e W 98 J5 0 1 & g A 1N T (Parsons,  Stark,
Young, Stein, & Kringelbach, 2013),

Swain (2011) ¥ U4 H F & I B REE:, IF kR
SRR BN A S, 25 Swain 5 A(2014)
MiHFT T RNTE, R T HATIIRE . BT 3
L% 5 | ACEER B (B A SR M 28 LG RIS
W2%)5 UK 4%, 4t Feldman (2015)IA 3R EH
i vh B shpl- 28 . Ml . ARG OIS
TV S W 2 . AR SCRRGET TS, BN
Swain 25 A (2014) 7 A B (1) BB (£, & B3 15 N 45 Al
OHHLE M Z5) A Feldman (2015) 13645 | Biff
OIS = A P28 B 5 O SRS 4%, I BER
) £ 10> PEEIE DT 28 T 7 TR BRI . VSR, A
B 2T W 3L 30 4 A <7 R 25—l Bl -2 H N 2%
B2 NS AL K R 1 15 ) 45 (B 46 4 A5 X 4%
O BB 2 ) LA B 1 4 755 T 4% R0 AT X 4% 1Y
AT, R FR R I 2 A PR AL A

VIR

L1 EHl-REMLE

PPN B AR REZ . BRI .
Feli . N R A AR R TR A% A LA B R
A0 5 DX ) 4 B i 2 N 4, AR L B )
MY p B nl LUK, HIRE I T 5% 50H
K . XA T LA K 2 5 i Ak L
P ML 22 37 (Navratilova & Porreca, 2014), 314
FUNZE R BIF 5 35 2% B G 25 ) Lofil bl 33 e oy B ke
% [ Jli¢ FI 4 7= & (Strathearn, Fonagy, Amico, &
Montague, 2009). 2 5 28 508 I8 T fi T 1 IE
M) #f 5% [X (ventral tegmental area)fil 2 5i (substantia
nigra), BT LLEE 5 2018 0 A0 5 00 200K 44 2L R P Al
R 2, 52RO can, &Y. M
LT FL )3 2 30TE K B B R 45 (Strathearn,
Li, Fonagy, & Montague, 2008), ¥ T B 1, 24
Homapy B C 2L RET, B2 BOE KNG shdl-
BB 4%, ALFE NE M SORAR F i 7~ RAHCH R B
g X358, DT i S LR e e 2 e, IR R A
CHRAEZWHEREIIMEE, AR R L IR
(Caria et al.,, 2012; Lenzi et al., 2013; Mascaro,
Hackett, Gouzoules, Lori, & Rilling, 2014),

AN, BH5E R A2 A KA B )L W) B 26 76 T
7 B2 LD 5 B, 22 0NV B R0 A% AR TR Y ST
(Laurent & Ablow, 2012b). i [/ A 35 (B % 57
B U B 2R ) 78 A2 O AR R A% 3R 0 AL T B 1Y) 98
Y NI P Sop S [ R o3 W IR S
o AN, A R DR E A A MRS S
A A% Z MG DI Re 4, MR AT B SR
A% RTNE R Bz J2 2 (8] 32 9040 TR ik i ) B 8 B2 1
X 3R B N R AR E 5 P 2 ST AR 2 A
KB SHLAL T FNAH DGR ry B Al B0y, AR R
F2H AR AT REJE B R D7 A G B BIL R T S B0
(Atzil, Hendler, & Feldman, 2011),
1.2 HAEML

AR R IF 225 i BL R s fE A
REAE X LI R SR A g |- 43 7 B (K anat,
Heinrichs, & Domes, 2014), i 31 2 b & —4~ 3k
WO 2RI FE, AT LA A3 A 1 A R N S A5
Py o 1RSI (affective empathy) 2 +8 A& X
T T 8 BRI, 45 17 28 R L A RO
RUORTE, R R T 5814 # 4 5T & 4t (mirror
neuron system), FEEHR TR, & . w0
ZEMR X A3 (cognitive empathy ) T8 7] F-i%
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B Rb b 1, PR AN AR JBG, I DX 403k i B R
FHOGEMA, SERCHEBEIL (theory of
mind, ToM)ZS1L, =224 I8 P90 A 40 - 52 23 46
Xl 5., 2017), WA HEMEITRSE, BA
B8 % X 22 L 2 1 17 12 ML ) (Rizzolatti &
Craighero, 2004). tt4h, O H RIS AE S HE B AC
T BE L ETE 1 RO HE W 22 )L % Bl (Yang,
Rosenblau, Keifer, & Pelphrey, 2015), XF4rFFl
PR A B RE ) 6 AR SR UL AR W E L, BRI IL
ACBE VA R X B 5 5 A9 S R A HE b A 56
Hil# (Abraham et al., 2014; Atzil, Hendler, Zagoory-
Sharon, Winetraub, & Feldman, 2012; Mascaro,
Hackett, Gouzoules, et al., 2014), &3 750 [ 22 )L
TS LAY, BOE T IR SN X, S
% A1 P90 Ay %5 - B2 )2 (Ho, Konrath, Brown, &
Swain, 2014), FHIHEEAR{LREM T ILIE 415
SHEFTIN T B Re A% AR 2 LAY 4 I F e AR AL

AN, WFGT K BT LR B 2204 N
FA) 5 2 6 0 I G &2 R 8 R 2% 90 HE R R AU, T
S5 ILE S HE AN BRI S X R TE R
B, 3 DX Sl 7 9 B 25 09 1 48 R0 s T LA e
55 75 1A AR K A9 V8 F (Musser, Kaiser-Laurent, &
Ablow, 2012). JFf-H., Hifik & WS 55CGEMFRE
TR AR DR, 10 B A0 1IN 5 9806 A e ke
AR £ 55 F K- (Mascaro, Hackett, Gouzoules,
etal., 2014),
1.3 FEIATNE

XTF R SR U, fE % 1 A R X 22 LAY £ T
T2k, W H OGS WRRERTR, R
DXk AL E M FT AR 2 L I A i A
S JZ RT3 [l (Ochsner, Silvers, & Buhle, 2012),
B 7E 0 0 22 )L A (Laurent & Ablow, 2012a)ll
AE 15 1) B2 L AW A5 Bt (Noriuchi, Kikuchi, & Senoo,
2008), H g Bz 2 . AMUETA R )2 AT
I A5 B BOE, SOBOE R B E AR A% N X 2 LAY
kg, T ARBEHEMT . RIEBAHRE
AN, R IR EE LR A 1 26T T R AR R L B
Y (Aragon, Clark, Dyer, & Bargh, 2015), {H 2ttt
TR AL B R R IR R . BB, R
R EILRIM LT 206478, HERAE S+
SOV 28 IR 1 AH G 8 XA 8T - 60 D I A4k Jsz iz
55 (Laurent & Ablow, 2012b), [}, 7= 5 AR
B2 0 LIS 25 U8 57 W 2% D R 7 B2 5, i SR

1% ¢ 98 T 2 BB Y = (Chase, Moses-Kolko,
Zevallos, Wisner, & Phillips, 2014; Moses-Kolko et
al., 2010),
1.4 BUTMZE

[ A, $AAT BE 7 26 AL BE X 22 LAk 31
W or e, BRI kg
TAEIEAZHME & F 4 (Lovic & Fleming, 2015), H
o, SIS PO A R R 2 SO R
(Mitchell, Rhodes, Pine, & Blair, 2008), Z0kAS
L3 ## (Vink et al., 2005), Moses-Kolko % A
(2010) s 1A ) 8 i 1) 15 &8 0 FLAE 4 )3 sl il i,
SER I AR R Lo A B 5 LA G RO
T AL, 70 i A 4 A% B 0 KA, [R5
AT A0 P 4 9% B SE UL B AT, T A 000 i 0 P g )2
W ORI 8% SN B PEA R E B AR, X R] R B
72 I SRR B L M A S I R 220 S R R L3 5
S L B AN B e SR, ATITES I 1 B LA fE R
PR A, R AR AN B L BEE, 7525
T 7 A0 BRFNN R I 0 ZC R L T 0 /0N B
DX 38t B0 B 55 4 S (Laurent & Ablow, 2012b).,
1.5 “FE R MK TR ERE

XF TR B i W 4 B BF R, ANAUHEE B A i 1)
2RO, A A A G 0 2% 22 ) 4 ) B i
MAL 5 BT BEE R R, FERI NS
Jbts, IF A5 s pl- 5 M (IRFaRZ) . LA
2% 7R | 2 Y 0 4% (N DN I T R )2
A HE %, Abraham 5§ A (2014) & B, HXF 78
S P 2 TP R P R B BB Y AL O, 7R S PR A bR H
T BRI Y B 5% 2 A 7 [ P 2 vh R 2 5T
MIACE, AR b a2 A R %3
P IFH, XPARACRERE A 2R, Wi B2 LS I,
AT A T DA S i I —HIE 450 K )2 14 DI g i
T (Riem et al., 2012). 1M 7= J5 MR #4948 35 HAE P
A 7 50 I B 2 — A A7 % B ) B i 4 57 F (Moses-
Kolko et al., 2010), FIH1EF &I IRERY F9% o
ARG, A [R5 B B 2R A A2 AR B A% 5 A
MR Z A D REESE, MR AR SRIER
FIHE 451 5 )22 22 (1) 9 Bt T 50 119 ) B8 37 2 1 (Atzil
et al., 2011), Swain 55 A(2017) & B, 7euE 22 )L
i v SRR A RO, B R A
U AR R E R S B ILE L2
TEARDG . 3 R I e [l iy B L i) g -2t JRI T A
F O R o R, nT RSl ) — R R PR, B
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RBEFRERILWE T . WH RS IIReE R
F, FEBF G IR R 015 4 01 N 45 1 1)
REERH . BRI SRR R, 5
IMAREE S Bz 0 i 2 8 7 42 PR 8 55, AL 4E BRI
25 rh R THURE TR [l AL R A RN 455 sl RN AT
=% 9 % B 9055 (Deligiannidis et al., 2013), i
J&, Chase 4 A\(2014)tH & L 5 HEEEEAH 1L, 7=
S PSR 25 () 05 s (BRI A% eI 5, X
FHA T IS AR AT RE 2 T 1 FRAH OG0 S 4k L) T2 1
BALE . AR TS, TR Z W3 T E AR
ROBE W2 5B, TR 22 L0 A1 B Sk B 3% 1 I 4%
AL Z B S FR; WAl DA 2R S 07,
FARAH N A ERICY), XTIERIG T SR AL Bl
1.6 I\

L5 LRTR, “FEH MRz EEa R W K 3
BL-2250 . A& | 1 46 055 FPUAT 2 BE 55 X 4%
(Feldman, 2015; Swain, 2011), BESRN T 7 # @A
AN TR IE A8 T A K M4, H 2 S
WAL B &AW 2 i A ESWHES, JFH
HABER, EFEMR#EFRET . Bk, BILRAR
SALEE: WA, TR SRR . RS, B RN
LRI AR T TR A BRI X
SR AT, RS 5L B
TELEVR T . AT DI REA DG A G ol . X2 —1>
AR SRR, KEMEZETHBEHEEER, %Y
AR - B LHNBOROE G PR 6 19 K )22 T Il i R
X —— 1 DT IR AL IR R SR B MG BT N BN IX,
JF 1 BE IO T KINE Z 09 — e Bz )2 1B (an 4k
PG 2E . Bl Bl AN X))o A AR R
“FEMME A0S, IFHE S5
W24 (R FRH%) (Atzil et al., 2011)., FHA7 4% (35 -
5) (Abraham et al., 2014), %525 18 5 /9 45 (& P )
FI%R M 12 J2) (Moses-Kolko et al., 2010)%5 41T i%
o WG, XEERGAR B TR 5 E S
WATE Wit B AE BAE L, it R s X FF B
TG, DT 7™ A= 0 8 10 380 3R R AL B 3% B AT N I
o TAESCEE 55 LE B 7= A T i 25 L A
Tk, s S M s S SR 4 R R A, TE LT Y
A& (Swain et al., 2014; Swain, Lorberbaum, Kose,
& Strathearn, 2007). BRULZAb, —L6A k25 K
£, HINAFEFLE HFE KT S ERSE, #ln.
TR AR, A2 R Rk B LR B g, A
T AR 52 5 1Y p 2 AL

2 “FERCHEEEER

FEA R R Rt B b, VR 22 I F AR 4 5 i F)
CTRBE MG, X 7T BT AR R R
B ERAE N Q0T N EL LRt K, 4 ik B
JLE K (baby schema), BI%E LT FL AT 44 1) = 40
Sk o MR B R [RGB N S AR AR, O i L A R R
JUT LA CAFE M 22 5, 2o PR LG 95 14 B A0S
RS, ZAH % AN (2013)t VB LHIN i &, B4s
AR B O R e, DARONAER . A7k, IR
IRl LE Y WO I R DR S SR 1)
49 2 S Al 2 B e X 22 LRI ™ AN TR PPA LA
RFEITHNELNR ., FELEE . MEAKF.
R 5 A5 45 7 T TS B 405 5 el X B LA
AN T B8 BN AT S SO, T A 24 68 17 % 5 kS
BLLE R F AR Y8 & #B J2 A F 1Y (Parsons,
Young, Murray, Stein, & Kringelbach, 2010), Ji LA,
AW EE— BRI R T IL A T N IR
Felot, DL A T LK R R IR R
Sy LA fie R A S A B A R B T 7 BR B (B AR
8, 2013) RITIIA SC S B &, TEFIR TR E
oG 4 e 22 it R T RN E LA R
PR A 22 AR 22 S PR R 0 FR 7 i B 52
2.1 BILAR

BT ZERA R KR, SRR H AR
WAL, BEERAFRTLEHEK, “FFF >
WhEZ M, B RE Wik, §)L
2800 X0 IR M 5 o m] LA A T E AT A
58 MBEIM BTk E, AR SRR K 5
PES LM R IS 22 5 WA DRk, L
ANTR) AR R BAA R Y A5 Ak
211 FEERMEBRRAR

(A BELFHASN

ACBE AR AC IR AN ) 368 18 Y 22 ) L3 v A
[F), Jn 2L & R, AR AR ACBE T A A
P, BARACHE AR ACR: Bl 0 22 ) LT FL R S
NI B T AL TR g, WoR T AL
(Caria et al., 2012; Lenzi et al., 2013; Mascaro,
Hackett, & Rilling, 2014), %2 JLHI3 AE g
BAE AR BRI S LA TEAE, HOoR A RE SR
A B 22 55 (Leuner, Glasper, & Gould, 2010),{H 2
SCREICARAC B A A W F LA R, B
iy PR L LD 1Y = SO RE A X B2 LR U S 1
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M AFE JPHE i (Bornstein, Arterberry, & Mash, 2013;
Seifritz et al., 2003), 74, Seifritz & A (2003)BEHL
Mg R BB LI LS | R My, A5 R
AN SR FEEAC B (i X R AN o HAR R IR
M % R G RTEBh L, ACEENF B LAY S 75 J
N SESRE M, AEACEE R KT B LSS R B
s AN . XA X B 22 5 BE S M 2 HIL I 11
A EE B L5 ) IE R eI 2L M 2 L fie
HEEFH (M 45, 2013),

Q)& RS

FEAL G f BRI 2 v, ot R Y R
TR, A5 B HmE LR 2NN, #
e o7 B LR, SR I A AR R, B
LAER AR o BRILZ AN, A Tl BE S ok K i
KRR . otk 5 Bt SR E . —BAEoL T
LR B B2, HESEILELSAC
AL, Bk L 2o PETE A fURR, JOF B B M 22 i
WO E A E T AY 305 (Platek et al.,
2004), HOG, XAREEH T LB ESEILE
By A () B 4K DA B B 9% BB AR 26 56 9 2 &7 . Abraham
N (2014) KR, X T 7E S 1 28 R B R R
B4 A 5, A Sk 28 P 3 R AL ) 5 20
FAE [ A R R E BT AL, AR
W Z R R i v, JF AR E 2L
Vi) 5 75 A% AL ) 22 ) 19 328 3 Pk i E A O, F
FELE TR T IR E 400 0 R 2 H R ) e & B
TARME . R, AT BE S H L R R 1 K 25 4
BRI (AR 45 2013), Bl PEAHRT T B e
K B HE R 2R, Wi HE R ZR A ST
&L T RS ZOA SN T cin, HEER PR+ &
VR SRHEAE ), X R B HAA T R I HE 451 1 2 A AR
By 2 P 7R 1% 5 i T 05 TR 2L #4(Gur, Gunning-
Dixon, Bilker, & Gur, 2002), #x)i, «MmE4% S
B e T H B LS A B SR B N (2
M OAE,2013), filun, S5BEEML, NS

DA KR [0 0 82 L7 4 s B 3 2 55k £ (Sander,

Frome, & Scheich, 2007), X747 BT 4 14 5 - b 7K
HILFEILMWIRTT . Msh, Pisapia A (2013) K3
I A e oy LSRR b B i
(mind wandering) 1 P3N T4 i A 0 TS
SRARFEIG IR, 10 2 D0 B 0 3805 070, 3 3R ] Y
BLTE A, Ltk lge, EEER
LA FRE, MBI

KEHFFE RIS Lo % B LB ) B i 3
(Abraham et al., 2014; Pisapia et al., 2013; Platek et
al., 2004; Sander et al., 2007), HJRH I RFET
LW F R IR BTE £ DL NS 45 0 B
AR5 T B — 20 B Lok DR Ak i i iR A
IR I WG PR A TR 2L R SR BIL R
212 HELZWHNEHAR

T ] LU AN [) 5 7 4 0 B e oy 22 L)
PN IR D RE Y 25 57, S il — SR T 5T A ] HIF ST
FY R 25 A8 0 T AR TR 2, AT RN 2
JUH A= J5 B A 5% B 2 30 1 728 A HC R B 28544 1) 722 1k
(Hoekzema et al., 2017; Kim et al., 2010; Kim et al.,
2014). Bilhn, 7= JREH—AH 25 A H k6 b
REM, BEAEEZT M. TR,
I R L B0 ) 1 2 I 26 (i 48  )22 v SR Il e ol
S5 BURITSUR /Ny op R 301 R B AR i, HL A5 %
L BRBSE F) SRR B TEAR OG MACSRAE R i . A
A7 K% BRI TSI i A5 - Jg )2 56 DX Jsl 2 R o I
FEARFR A N(Kim et al., 2010), FfH Kim %A
(2014) K AL SRR B FE MERR K2 22 ) iy iz 2 A
G 5 1) I B A BRI /L, I ELME A e 2 K B AR AR
AL MR AT S 2 UM 56 5 T Hoekzema %5 A (2017)
R IR A VR 27 J R i R 2 A R G DXCOAR S5
WD I 2R FFPIAR, T A Al AT DL A 2
WA R, IR BT AR B ] i, B2 0GR Mok
w, XAMT LA A A,

MZ, B SRR BT R 0 AT B8 2 A2 B S
LI R, TR B 98 20 1] RS2 52 B 4T Uk
MISEMR; SCRTE T Bk . A A% SMIUETA T
R BARFRIG N, MER 2 | 5 10 B J2 R £
TR IR R A T LA T A B A Al 114 Ji PR 3
HEWR, SE MR LLUBERME . BB, A
HRURFRERNLZA, #—2 0 380K
KA A
22 #EFR

5T DA [A] M 52280 (Kim et al., 201 1)FIAR
7] 43 5 25751 (Swain et al., 2008)FY £ £ X3 ILLE R
B2 S5 B WE ST o A B, 7 IR AE N R B OC R
AR R BT, PSR (oxytocin)fe—FH 9 E
PR A L HOVER, RERE [R] I A T 1AM A #h 22 R g
FR X 1 42 2 48 (MacDonald & MacDonald, 2010),
KAt W98 R LR R A8 LE A B 14 i Dy 68 R G 485+
KA AR, #E e HEH JLAT K (Abraham et al.,
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2014; Kanat et al., 2014; Li, Chen, Mascaro, Haroon,
& Rilling, 2017; Michalska et al., 2014), LA #F5T
FEMNLUF =R X ST TIRR .
T A I PRV LR 8 VR A 7 2R K,
55 10 B T ST A O B T MR A
7R, BB HEAR, BRANFFT N
AR Wi S Al 22 LR s 5 = g ok 5 PR A A
(genotyping), M R ZIKMERE ZH%E, IF
5 LA 8 06 AR B AT R AR K
22,1 ARME~ER

TEBE R N2 IR], A2 ME PRI KB TH e
Wk, BRI RKE B R, JF
— B 4EFr 2 L] (Mezzacappa & Katkin, 2002),
T 7 3R 0 T B B 26 7 00 2R T L S B A B 5%
(4 5 R AT T AR, B i — I A R AR AR Y
A E I

WHSE R, BESRANE A R KPR, HR
IR TER B (IRBRAZ) BB (%) . e (i
RGN J7 J2) W 2% H 1405 B2 K (Abraham et al.,
2014; Atzil et al., 2012); [, SO SPE MR 5
KV 5 0 SR RGP 1 28 R T T 26 A A7 TE TE AR
= (Abraham et al., 2014; Atzil et al., 2012; Mascaro,
Hackett, Gouzoules, et al., 2014), X B~ E K
ST AR, FEMR N B LR, SR
VIO KGN, A A5 TE A B A0 LAY A R AR A
A SR T R
222 SMNEMETER

XERAZE LSS T o N R, I 2R R
B LA A T FLI, A 7 5K A L 2 TR A A A%
WO S s, H T AL R R Y IE B R R IR
(Voorthuis, Riem, Van Ijzendoorn, & Bakermans-
Kranenburg, 2014), iX 0, =2 BE% N5 X 22
JUTE 28 T AL AR Z7KF BT, HR A2 T P02
JUBE RS o Xt AR AC B 25 T 2R, WA
BB R, A RN I 4 ) il 3% 42 LA A
T P (A5 0 465 ) TR HIE 400 1 22 (156 28 181 1 I 46 ) F) )
AEIE 12 H 5 (Riem et al., 2012). 3F HAR QR = K
L ARONS 2 S 500 20 A i o B2 JL SR P I, RE B8 9 i
I 5 T 6 B30T (Riem et al., 2011), 358 T
XoF IR AN 46 3605 B9 /F A (Bethlehem, van Honk,
Auyeung, & Baron-Cohen, 2013; Kanat et al.,
2014) BLAb, XACEMEAN SR NAE " R, R
Feif . TR X A EOE BN (Li et al., 2017), X4k

SERFW, AT 2 AT R 2 1 TR A 2 LY
RPN, SSMEE L.
223 @EERZEHERE

BR T HIEG TR, 7R ZIRRB N5
B AR S TR S X B LRI B 1 28 B A 56 5 BBl
Bakermans-Kranenburg I van Ijzendoorn (2008)%
2T i PR 2R 2 R S TR RS G R (maternal
sensitivity) B, WF5Y K ILEEEH T FHF
IKOF . ISR B S IR T R S, GG 2R B A B 5
X B L 0 AU B v T AA/AG SR AL B3
SRTM, Michalska 25 A (2014) & 8 AA JE K BB 35 1
GA/GG HIBE SR F B BN A & K 3R E
728, LAEC A © 2L TH LA 58 09 #8485,
It A= Z R 0 Z SR AHER 2 . jiHnay
[ NN - SR S B W St 1 R VR IR )
MR, R RAOA—E, TTHERER TiH%
2 SCHR P R R E B <AL R B B (allele flip)
(Clarke & Cardon, 2010); . Al BEJ& i TR R
BT e, RN EER—E —H
U, U R SRR — X T R R
& (Michalska et al., 2014), M4b, Inoue %A
(2010) BF 5% & B 1E # BUAE N b 0y i 7= R 32 1
rs2254298A 45 vy J ] 5 A5 R A SBUN A A% K o
FRAHSE, BIAMAYHAT Y rs2254298 A 4540 B [H i 22,
MATH AR R R . A% S s HL )
VLR 2 I TA %, I T8 RA A A 7K1 R
WA BRI ET .

R LR, RN 5 AMEME R R 22 5L
KA 7™ F 52 R FE K 25 53 B R A 52 v A0 B %o 22
JULB PR 28 g, DT 5 28 % B LA AT S U
BRIz Ah, MEZ (Atzil et al., 2012), Z2fi(Kuo,
Carp, Light, & Grewen, 2012; Mascaro, Hackett, &
Rilling, 2013, 2014)55 4 B WX F A W .
2.3 HEHER

Bifi 5+ 23 FN AR 6 R 7 (38, 45 Fh B O R
) LA G 30, RS B L B 6 B
A5 Ak 2 0l SR O B2 AT ) R S . ad
KELAT R 2 RGO 2 R WK B e 5 71T R 23 52 e AL
BRI LRIRE Sy, o KA I 5T R 0 Lo,
M EIER I S i 22, FLWR oy 25 ) e AR A5 )5
I 4 % i (Kowalenko et al., 2013), 1i4-BlE A K]
MRl R R, —SIFoT B 2X X — it B Y
ZHEMHAT THILRR
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2.3.1 R

77 J5 T AR (postpartum depression, PPD)J2 &
A LA R ) T2 —, REAESZIA 15%% 20%014E
Ik (Woody, Ferrari, Siskind, Whiteford, & Harris,
2017), ‘B &7 5 I 0 A I AR IR IR, 12 b
55T EE VAR AE 92 W AR AL, R AR AL 4 AR
FE L R NBRRRBUR . RIS
L LA N T 2445 (O'Hara & Wisner, 2014; #7518,
T3AH, 2017),

e, TR AR Y Bl R AU R A R At
5 D00 208 TG U855, A e SR TR HE DA 45 2k
(Laurent & Ablow, 2012a; Lenzi et al.,, 2016;
Moses-Kolko et al., 2010), EL4A&K i, Moses-Kolko
S5 N(2010) % B J5 FAR 1 B 52 WA 671 T FL 5
F VNS AR EOE D, X 5467 5 I ARSE
J% BB A~ A% B0 34 0 A I (Groenewold, Opmeer,
de Jonge, Aleman, & Costafreda, 2013), £ /=5
TERBRAR T BRI 28 SO oAb, Lenzi 58 A
(2016) % BL 5 il 7™ J R SR AR EE, 77 5 AR B 55
TEVLEE ANy B LT AL A AT 55 v, JHC A0 HIE 265 1
22 IR T P ) 95T D/ T A 000 A5 4% 1 8 7K
DY S B, 3 U B O ORI R 2 A i DR
TR, AITENTEBCA SN AKX 3l 4 filg DS 3,
W7 J5 ST B 2 A7 78 AR PR T 265 2% 8 (9
FAE, THHA,2017),

FOUR, 77 I SRR A 3 DA e SR S X A3
HEVEREAIK . Moses-Kolko %6 A (2010)fF 5% % P 7™ J5
AR B S e WA B A R AR 5 2 A T AL
WA R U PN O A0 B 2 A A ) Sl R S e
T R B 2 A 58 B D RE % 3% Bl S Chase
G NQ014) WAL J5 AR B R v R BT )5 el
WAL DI RE e iy, T R I 1 4 7y
DB F % . Ho A1 Swain (2017) % BN AL 2354 1
B me [ B2 LSS X — W W N AR S . R
FIAE 1) B SR AE A A A% — K B A% = 18] 1) 2y B 3% 2
55, HITEAATA%—TF PUHT A B 2 2 18] D e
HEHERGTR  SRWIIMARBE R X LS i A U L
LB smfi g 5% Z R BEOCHR, ¥rAc
MR RN B & b Riie S ik, RA—
TUIF 58 K AL SRR AR 5 SOIRIR . A=A A
Ja& B BUR BUAR R R ARG, H 5 5907l 2 iR
AR T S5 A B SE TE AR 56 (Kim et al., 2014), T 7= 5
AR MRS AR 2, SR AR DB AT

Wif, AMER AR R RBEE AT T —1L,
T AR AT LU s 3 Jy T A58 R

G, 77 AMAR S i Z KA AR AR G
WFFE B, 7 R OKF 577 5 AR 2 ke G, R
IR SRR RO R, A 2R KPR (Stuebe,
Grewen, & Meltzer-Brody, 2013; Stuebe, Grewen,
Pedersen, Propper, & Meltzer-Brody, 2012), H4X,
PR JE RIS W b A S A R EAE AR, (HE MARIE S
FEIERE AR A AR, W5 R IR M R
B, AR SR E, I AR
W VA DI REIE B 5% (Guo, Moses-Kolko, Phillips,
Swain, & Hipwell, 2018; Schechter et al., 2012), 4~
JEBFFE AT L LA™ 5 AR 5 77 J5 FE IR TR E
S E, DR PR,

232 HYIRE

ZE9A K 1 ) 25 1) RO () e Al 2 i Y s 3
AT, B 2R OB R S — R A A LR X
FAOG, W 2 S BOL 2 L % JE 15 JL # (Strathearn
& Mayes, 2010), 2 HIAFFY B4 P ] R R s
BER MU IR AT MR ALE . W] R AT DL
FEEZEE WL LT, Wrl LU s bR
1 5% B A7 A 18] H2 52 i 22 LY K B (Strathearn &
Mayes, 2010), 5 EH WEHER B IR, TR K
e B BE SRR RE B AG 2 b [0l i B LR R, I HLom
BEILI 2 BERA IR Sy, A" AR B 555 1 22 5 1]
% (Rutherford, Williams, Sheryl, Mayes, & Johns,
2011). I H.245 % nlifea it B 2 e i 2 L FLI, 71
AT DX Al (45 7 4/ MO0 R A 000 T 85 P B BT A
O ) i 5 DX sl (T 5 55 A A 4%) 2 B i 38
TGV, WA e M i 22 )L O R s, FEWT 52 T i
5 R 5% DX S8 (O T 5% R A AR ) A 3 B A R
553 (Landi et al., 2011), X W, 254 BUE £ 25 %
CINTTE{E N AC R T N e A S
BRI LA Bl — 25 1 B .

BZ, WO B0 L IRE, DA 5 B
JLEZ K 2 BERE . JF HBORB 2 i IE
THF T YRR A PR A, i R A Y B R A
ACWEEEIZT T EA RN R, TR
=L mEX A CF LN EF NI EATH
(Strathearn & Mayes, 2010),

2.3.3 B RRHMBERR
B4 J5 W 18 A5 (post traumatic stress disorder,
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PTSD) 2 1 57 Jgk i1 5 ¢ M 0 38 A 45 5 BURE
IR BURAH 4 2 (oK p 0, BRI XK
MEPE TR . R S RO S R
¢ 22 1 % B AF (American Psychiatric Association,
2013) o BT 5 o7 38 s A 1 5 g o7 2 L ofil i s
AR 28 VR Ty 45 i 8 S i 3, Bk, S5
Jo BB TERANAR A B 35 LU, B 400 5 I A 1 B
RUEWE Z T8 A BB Imet, T
B AR S T, & TR T AT SR X A
IR )2 . ZE MR RAZ . ZE 00 5 . 2450 i 00
5 LA T ) 14 35 2l BH . 3% 98 (Schechter et al.,
2012). JfH, BESEEI 5 I AR 5 A ]
SR TR G, T P [T B A Ao B VS T R 2 R
BEE: 25 B 1 25 98 5 1 (Schechter et al., 2010), A 22,
LRI S 25 LR T R A0 i IO I A B A 2
T XA G R, R T B0 S R A AR
XFEEE NN T RE AN 26 VR 19 2

25 BRTR, X 5E ANHE 0I5 & PR ) i 22
U8 S B DX B0 S o 7 S AR B B SR AR
ZE R T LA DO 28 T 99 555 LA B R SR A I 4%
FEMERRAR, 25 W AR B 5% 7E 2 5E 0 B TR AR
TR 45 J5 I T8 I 114 555 A 17 4 01T T 45 5k 38 9
o XX R IR HE— 20 B T RS, XL
RIBUR BT U B b, F 2 L%
FA) o0 5 S 0T A TR A 8 A S R . BRI 2 Ak,
¥ (Guo et al., 2018; Schechter et al., 2012), & 7]
(Barrett et al., 2012). EFERNR LT (Kim et al,
2010)55 A RARZ XI5 B Wt A i

3 REERE

A i BT R R A 2 R N BB B R
[ R, A ZEEE L2 0 WA S A5 A % I 1Y 77
BHUNEZE, “FEW- BTG L. F
2575 L R BAT I RE S R 2% 1 R G 1, 3R]
1 2L L (Feldman, 2015; Swain, 2011), A< SCE
MMNRAME N R, MAWAFT LR, #7F
IR R R0 SRR X TR B RS2 o )
HREM, FFE LR ERSHGTEEF
AN E], ACBEARNT R AC B T 2 03, T Lo A
Xt 5B E AR 55 A R R IR BE
FH LRI TSNS B AT, fiZHE
T3 A BE AR, A, BN PR A 7 K
F 48 v DA B AMIR PR T 2 T IR T 0 2R L

BRI T, TR A YA e 7 2R R PR 2R R ko LK
PR A R o BhAh, X 58 AR R R
P I A B 25 o 7 2 LR, R DX T S
W o T AR 2 M U Y Bl SR AR T 2
TS DX, TR 0 i 1N A I 2 A A
AT R 2%t IR

i I AR I A SCRAG 2R, A AIF ST AR
TR LR SRF AR R R
ESORUT S i =N N5 A RN N NS
HIBIESE LA S 22 i o) 1) [R] 25 i 58 b o 5 A5
AR, S SCTE R 77 1 il 1) A 28 R Atk B4R 1
AFREGR . MR ORI AT SRR X 77
B S, BTSN R R AR X SR G Y
WAL, A B R TR B AT O Y b 2
Al B A BB TR G IR S 0 B I 2L AR
SPRRHER B . ARORAYOF AT FE SRR AL |, BEXT L
TILAIT AT IRAIRSE

S, RGN W I ik — 2D U <R
SRR . BARTEBLA TS, ARREF
o> B G 1) B 5 SCARAIE 5T B9 AT S EHE L R
1B 2G T YA 1] A5 b 1 1 28 B2 AR 2 B8 LU e =
(Hoekzema et al., 2017; Kim et al., 2010; Kim et al.,
2014), PRI, AR FE AT LS 42 T i R < FR F
W HEZE T 2 2R WG S R AR AL DL B — 2
O3 BT B A AE AR U o 7RSI R FSE D,
W aT LIk FIC 3 A, 7 B 1 43 B AN R R L e 1
ENGE" I 44 aiE I

5, BE— P ERE R SR R I 2 LR
WEIE LA KARR (I2 W5 T30 SHTA R T
i R AF 5 2 AR P AR RE SR A T, A K R A
B PN, 7S AR R R L PR L TR
o, SRR 9E A AR A OC & v BB PETEARAR 77 5
255 7 A AR E IR (Godderis, 2011)al XUAH 15 Jgk
fi%(Stevens, Geerling, & Kupka, 2014), K i X% 55 4
ORI T LA S 55 2 e AR 5 m) i %o BRZE I o i i, T
FIE XSG Al B A P9 R ML ) LA B Aok 28 A= ML ) £
FORBHMESN A BEAh, SCTER R BRAT X IR B ik
WA S, M AT DAZE 22 ) LAE i B 140 )
TH B, E AR UINZRRE T LA S AR AE B
SE AP L A 26 &R 1Y 3 P (Parsons,  Young,
Jegindo, et al., 2014); “% JL—4+ & L% 1] LU
A FH AT 22 4 7 R, AR e B LA Y 1
%% (Bhandari et al., 2014; Parsons, Young, Bhandari,
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et al., 2014) LA KU BIIETT (— B IE A& R o 25 2 25
1) AT DL B AR 3% AT v R R O i K [l
(Swain et al., 2017),

8=, FFRAE-REE . AR L A 5 ik
MR R . AR R I8 I i ik iR i R L &
RN T BAS KK S RE A LS | 4R, R L
YRR AL B2 AR LG 5 i i) [R] 25 5%
“FRE M A 1) T A A% B 224N K 114 P
W, DS T A i 55 A ) [ 25 S qRT I A 23 1856 R LA
KRR 2 18] B &4 (Singer, 2012), R 33 il BR 1l
J2 A 4 5 B AR (hyperscanning), [8] B ) & O
A P~ B 244 ) #2876 BJ) (Babiloni & Astolfi,
2014; Koike et al., 2016). #i40, Atzil % A (2012)
KB ALBE A R S LA, 7E 5 B0 BB AN
LG AT B . TR /N BT [ AR XA T
ARG 3, 3 3% WA B AT LS A 43 22 At % 22 L
RSB EMBLR, DMELBEGRRET . b, L
Bl F 4% F 19 K WIS B AE AN AT A e Rz )2
(DLPFC) MK fz 2 (FPC) ML B[R] A5, HEAT L Fi )
SE RS A 1 22 Pl (Reindl, Gerloff, Scharke, &
Konrad, 2018), Leong % A(2017)2kJH EEG [
R BT 7L, 1058 T AT Ltk A7 HE of 74 38 Asf
(A LA 5, R BB ) O 2 B i LR
F14 Ji TF0) 322 e

S0, HhECIEE A R BARE A
KEXRFFEM IR, (HRERKESEEKEHE
F, T A T e T AT A . TR
[ A N [ FH Al R St B iE e m oy
e, MEAMZEXREMES, BHENFEE
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T NS ALl ML FE R, H A i 1 Lol
W SAEE 25007 )5, DAAERRST & BLTE R0 05
QA R A S TR B 11 A S AT Y B BRI 1)
AR B LU B (AN [F] (Abraham et al., 2014),
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“Parental brain” network and its influential factors

ZHANG Huoyin; ZHANG Mingming; DING Rui; LI Shuaixia; LUO Wenbo

(Research Center of Brain and Cognitive Neuroscience, Liaoning Normal University, Dalian 116029, China)

Abstract: The human parental brain could be defined as is the network of regions that support caregiving
behaviors to identify and react to infant related stimuli (infant vocals and facial expressions). First, we
reviewed the neural circuits that were demonstrated to be involved in establishing and maintaining
parent-infant relationships, which included circuits for motivation-reward, empathy, emotion regulation and
executive function. And the important brain areas incorporate the orbitofrontal cortex, anterior cingulate
cortex, anterior insula, amygdala, and supplementary motor area. Second, the current review summed that
human parental brain is sensitive to multiple parenting determinants, including parenting abilities, parental
hormones and psychopathology. The growth of parenting abilities and the improvement of oxytocin levels
are beneficial to the processing for infant stimuli. Finally, several advices were proposed for future
directions: 1) prospective and longitudinal studies across important transition periods for parenting;
2) describing the neural basis of male psychopathologies and exploring targeted interventions and treatments;
3) employing some advanced neuroscience technique (e.g., hyper scanning) to highlight the simultaneous
neural activity between mother and father or parents and infants; and 4) conducting parental brain research
in Chinese culture.

Key words: parental brain; parenting experience; oxytocin; psychopathology



