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BEARHEFESFTVEFEHTLSTH:
HEHFNERS OXTREFWNIESER

KXH F OB OBROUE E4TH

(LIRS 20 B2 8, LRI R 2 LEE 75 AR R R BIESEBE, BFRE 250014)

i E AR B EERR R R E R ST R R, (EJEE SR N E AL M A TE 2
AMIFFEIETF IR IR — N R BT R B, SR 51 DNA 70 BIE AR, A 1082 4 AAEWIINAER M 12.32 +
0.48 %, 50.3%2 25 LR SE AT I 2 AR B BRIFSY, B S TE R R B 5 5 D AR R4 AT M Rl TP A4
HH, Vi B OXTREEH 1553576 Z8MFHZ AP RIRTER . 258K ()F /DA (WSR3 £ B R
WHFEREA AT A Z R AR, T2 IS FEE G0 Th A R B3 (2) OXTR JE PN B % 5 %4t
SAT NI EIEAR TR AR B (3) OXTR JEH REAS TRl E RN BRI A G Rt 241 R AL
F Bk, I H I — R P A RN o TEHEHT GG R AA SRR /4R, BESEFRR2 35 0F ) Tt
NHEENS, SEm T H A AT, MfEHEH AG 226 TR A4, X —rP /RO R 2 . BFgEas R
A BT M= R A2 RS 280 . LG Re ) FI R EE B 5507 I B W A A AT 0 0 R AR ML B AR 25 5%

KA ORAESATON, BERBUNESR, OXTR AN, L, 253t

SES  B844; B845

1 [R)REE

JE4L 417 A (prosocial behavior)f& & 76 {fifih A
325 947 M (Eisenberg et al., 2015), 5 JL# /4
KA AR LR | 22l G AL B4 2558 1 2% U AR
K (e.g., Carlo et al., 2017), AZEEAL21T 0 B HFh
R KA R R — AR AR R, 32
F Rl FLAY B B 96 (Kennedy & Norman, 2005),
o e = G R B G o N 3 e & AN B P 1 DY NG
G2 2 s NIOEAE ST o BRI & H R A
& JEPLH (e.g., Hackel et al., 2017), JT4E3K, AWy
Z W EA SR — BN, AEFNER . ABRHIE .
bR | S Z R R B EAREH], 3t
] 52 0 3541217 4 (Knafo-Noam et al., 2018). H Al
O3 ARV < P < IR SR AR S AT /3 (e,
Fortuna & Knafo, 2014; Knafo et al., 2011;

R H 3): 2021-05-20

Knafo-Noam et al., 2018). “#F—-IL|EH—F4117
A (e.g., Padilla-Walker & Christensen, 2011)Ffiff
FERE AN AR FEHE BT 98 38 1 e At AT
AEBLTIRR A A 22 57 o AL Qo S8 BRAROW 31 7K
NG oK 2047 R KT 52 R 25 3 & 5 3e
BRI R A, J2 M 5% 0 R R D i ), AR 5%
DA< FE PR - BR B — PN 3R A 47 O 0 R TR K R
(Caspi & Moffitt, 2006), R 4T AWK F-GotfE %L
PR . AR AIKF AR5 T 28 2008 AR 85 /K F
(BERHSAT M G BRINE, KRS AN E
AR AN, A B T e B4 ST A= A
AR ZE 5, WA B TRIVIEEN | 55 R4
SAT AR BRI O, AR e st fl
SR, BEREEEPN AR . G 5 AR
FESATREIR R, JEAR 5 A 7 A2 1K (oxytocin-
receptor, OXTR)FHE7EH iy 52, DL E %

* [EF HRBLERE AT H (32071073, 31900776, 31671156) T #4244t 2Rl 4 9T RIS 6 10 H (177ZD058) % 8 .
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FESAT NI R A PRS2 R SY

FhE e )LEH DEL SN EE I, KT
R EF B RRAREAE ST R A K
J BA Fr 42 ) H %52 (Eisenberg et al., 2015), £k
22k 33 (socialization theories)iA Ny, JL#E 5 /D 4E
) SRS AT N R IR T HAE 5 BE 2 4% ¢ & v I AL
2 JJi (Hastings et al., 2015). FH5&SZHERF 57t 0 B
BRGILEG VARSI M Z R R 24t T
F W WEE, Jf H & BUAC R 57 Be s 8 i 2 Fh
Jr AR ILEFH DA EE ST IR JE (g,
Eisenberg et al., 2015; Hastings et al., 2015). — 5 I,
ACBERE 5 BRI T R RS T 1A
KM LR RRAT A SRS 2% > TR, DT
A M F HEH 217 A 2] 15 (Augustine & Stifter,
2015), 73—J7 i, SCEFRTIRE . 71 R REE 414 T IR
Ptz % (FARRAR R, B R T 5 A AR IR
RIFLAJE I, R A48 0 B3ROSO R,
Pk 4E 2547 M (Hoffman, 2001). IAh, SE% R
)55 1 R R A I T4 2 4%+ WAL A BE OG0 A ES
Al AP E M (Grusec & Goodnow, 1994), MIfi
WA ST R

TSR AN B ) R4t 2347, 1 HoAT LA
38 32) 52 e Bt A 23 A AT g T A v A o R S 4R
EAE 2470 . Hoffman f93E 18 PN AL B8 (theory of
moral internalization)$§ i, W A B FE1T R
(a5 1) AT LAE i 5 A7 R B0 B A kg, 51 LB
BARAT NG R, (% Bz S TS
R, RORB A IR v 28 P T A R
(Hoffman, 1970, 1983), [A]AJHR 4l Batson fFS1E -
FhAR i (Batson et al., 2007)F1 Hoffman AYF2 1 .
SN T I I S 3 e Bl (= i i i
(Hoffman, 2001), 3% (empathy)fE sl A 2K 6%
EHEG R R SAT R . T LR Ee R, g /R
A A B A 43 A 25 7R 55 19 BE 7 (Decety et
al., 2015), TEACHEEFRREM AL 1T ARl fE b &
1% 5 FL ) A /E FH (Eisenberg et al., 2015; Padilla-
Walker et al., 2016). AHICIAEF IR A, F/DAE
T RE SR R SR AT R RE 8 IE ) T I L KO
If it — 2L T A5 1 I AR RE A N SERE AT R
(Padilla-Walker & Christensen, 2011), X A] fE 2 i T
TR 51K T3 8 8 B SE X 4% i e oK R RURR,
Aefg S PR ARG 48 A T B SRy, 51 JLE G
MG 28, A BT ILET DA R s 45 H i 5 s e
1 % & (Kiang et al., 2004), F-it—AE R4 S47

B % J&(Lim & DeSteno, 2016).

T R, AR RS, B
BN A 3L (cognitive  empathy) 1 45 3
(emotional empathy) P # i 43, H W H A ARNE T
Ik R CRVE F AL (Singer, 2006; &7, 712
BE, 2012) 17545 s 2 ik [ fth A\ 28 bR A i
A AR 28 B SRR, DA R DU o At 15 25 F
JAZ )RR, E 2 S A IS A O (de Waal
& Preston, 2017), i i) XU R A& JR AR R AT 40 AT
T2 T8, A HT S AV 25 30 o i 25 U
R feU MR R JRLE, I B F AR TN
LA 5 2 0 25 S R K TS, S 45 3R 1% K
AR T S (BE T, R EEE, 2012; BiAR
i, JREHE, 2021), MHSCHFFE R, AL R
S5 ILIE AAAE OB AR BT ApfE 2 5, H
Xf SR AT 2 AT A R e R R R AR FRAIL I O A A 22
o B, —SeFIE BN, INEE X RS AT N
Y FI0I g 58 TE 45 A E (Kim et al., 2019); Jj—4&
MR R, RAEFDAERIAIIL | H L5
FEACRE R R 5 SRt AT M R P AR, (A1E
FHRE R AEAE 2 5 (e.g., Davis & Carlo, 2018), % I,
3 85 TR B AR]853 % F 503 W b A 7R SR 4 2
TR E N ENLE B CHEZ . K TAEH D F 1,
INHIEIE A 2 s e 22 it — 29K, AHt
FEABR VLN N TLAF TG 25 35 24 B 76 B 38057 Fn o
FESAT M BRI AR, R B 0
LN

AR AL ST N RIS BB ) 1Y K R AN 2
PR HFR IR BT RO, th ELAT EE B A0 i AL JE A
N AMIT ST — 2 B s, OXTR JE[H 2t &4 0 A
7 Y B %k 3 M (Gong et al., 2017; Wu & Su,
2015), IFEH N T 3 S YAk p25 X, Hgmht i)
FERZARTZ M0 T RN % RS . Ai# =55
G X, I HAZ 1A % B A0 PR 5 i AR i A 217 R
(Tost et al., 2010), H:1, rs53576 Z&MEAENRZE
OXTR JtRHh, B iR Z M —FIhfetk 2 &
PEOL A, BB AR GRS ERH, S e g
K GAMR) 21T M (e.g., Wu & Su, 2015), It
1% 6E 11 (e.g., Uzefovsky et al., 2015)% YIAH & , [HIZ,
O T i 35 PR Y 5 8 i KO 1 S A S AT S B
RE A KM AETE ST . Z 89 o, OXTR L[
1853576 ZMEN G AR SRR R R . L
24T A (e.g., Wu & Su, 2015)LL M B ik
&SI (e.g., Gong et al., 2017)6 K, #RIf, 5 —Lk
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IR KB G A5 1 R A0 (Bakermans-
Kranenburg & van IJzendoorn, 2014), H:ZE LI A
LA FE D LA PR RV (e.g., Costa et al., 2009),

#12>  F PE B (social salience hypothesis) T
RN FIRBFE A5 A 0 S B AR LS R o AR U R
77 2 (oxytocin) BE 5 3G il A~ 1A Xof A 23 PR Y flUskt:
R RV, AR S SEFE 2517 A (Bartz et al.,
2011), Shamay-Tsoory Fl1 Abu-Akel (2016)iE— L [#]
R TR AL 2 W R 2 A FRAILER, B
7= % BE & 4t (oxytocinergic system)Fl1 2 i fE R 4%
(dopaminergic system)A B AEH, 48R X R 5%
ARBURRE o BLAR OXTR JE AN B 3252 M i 7 25 % &,
AL 12 R PR T S 2ok R 7 R A2 AR R | RN
DIREXTHEr= K ik R 40~ 4 52 W (Yamasue, 2013), i
MR AS R A BT UM . Sk A MRI FRFFE
7R, OXTR KRB L 520 T x5 A8 A%
DI PERA FR B RS A A PR B R 2R A R,
M+t 2318 46 547 R 7 4 5% (Tost et al., 2010)
I, TS B RULA MRT SRS, A
FEHEM] OXTR K& A 3R B PR 47 5007 3 2 AU R4 1
BT AR T b4t 2 358, BV AR SR I R B 28 B
EH o

BEA BIFFE AL S OXTR I A 5 PR 19 38 HAF T 2
HET F 5 B UEE . —J7 T, OXTR & BB JH 17 PR
PR X SR AL AT Y EAEAUM . Poulin 45(2012) )
W5 KB, OXTRIEH 553576 A1 5 H L H b
PR FAA A BEAE R T MRR SR ST o AT
GG FEH AN, HEH7 A SR 3L 9 AR A A
fe ML 2 5 R 285G B, IR SRR R A
Z 5 W Z NG 3. 73— 71, OXTR KL GBS 4
TIABE R XL G S AL . Flasbeck 45(2018)
BT FE R, BEAARGAI0S OXTR [N 1553576
2225 VR BE B e 2 PR A AR R AR KT B
e, MFHH A SRR, EEPERS
3 BEAE 1 1] 0 HHAF K, XS T GG KRR AL
W, X —HE A 23 . Mcdonald 45(2016)
HIB BRI o, X THEA GG BRI 2Lk 1,
TR 1) 53 15 BB 2l I 3 1 [ 000 (5 7K, T
XFF A GE S BE A ok U, X —FUAE AN
# o T, — Wik B (electroencephalograph, EEG)
WFFE B, OXTR H P 55 PR o 8 28 B Wi A AR
TR 0T At 9 i B 1 A7 A SRl 2206 3y, R NIRRT
5T, GG LAY L AA FEDH RYHE 4 # HAT o g A 3
1% R RPE(Luo et al., 2019), A1 AT %0, OXTR LA

ANAURE A V8 7 A4 DR 28 52 ) R At 5 AT o Y L I
&, 3B AT REIA Y IREE S R AL AT A B A B AR

JUE O 22 B BF 5T % B OXTR L K HLAG RS
OB, (R G T n] o 2547 35 PR EL AT T i 1 A5 B
JEMEASRAFAE ST I . Z 45T R G S5 ik PR #5707
] g AL S M B4R (Hostinar et al., 2014;
Luo et al., 2019; McQuaid et al., 2013), {HHL 4 /%L
ST R AA JEPRBIHEAT 35 L G 55007 B 517 35 XF
TH R R B HLA o 1 i U8 (Poulin et al., 2012; van
Roekel et al., 2013), X —F 75 45 4315 1] g 5 AN [
BB R i 05 26 S (Aliev et al., 2014), F52 |,
WEA AFF 925 22 B F AG JE PR 7R R 32 ] 43 2 g [ At
A7 7E 47 ) (e.g., Smearman et al., 2015), A[A] Y3
R s 7 X ml B B SR 45 A w22, H 2 —
BEFFTALNT AA FEAL AT GG F: R R EAT 43 (e g,
Luo et al., 2019), A AE< Z A4 6 F 5 H B34
N T OXTRJEH 1553576 £ A1 4= BRI BE 1
R, AR T 2T RNER, Bk G %
7 PRA A B AR B T, (RIS SR T kA B PR )
Jr 2 R A R 2, LR A RIS . Nt g
15 . S G A R B 2 174 5 X OXTR 3k A 11 4
TR TR I, DR IR 2, SR A R P A AR E

Zi b, ARUFR BT R R R . e
OXTR %[ 1s53576 285 DAEEM ST R
()56 28 S AR FAAIL] o 3 4 g — A T g h Ay
HERY, A3 A 2% 5 A AR NN R O SR $6) 5
18 245 L (A GO TERE R BN B3R 5 R 1T
[ AR, LA K OXTR H:H 1853576 2 AMEAE
BESR B SR 5 2R 2347 Sy /AL B8 7 TR] i R 5 %
N, DIHBAE 7R 20555 T DA A S AT R I N FE AL
i, MR LI 1,

ARG 3L TE

OXTR H:H

BRI EEE ) FALETHN

1 s

2 ik
2.1 #ik

ABFFERAEA B E A — TR BIB BT H o 78
ARG (T O T AAER R 21T 8 . BE2R
BN HIR IR BEAL 2 22 T, TE4) I (T2) W4



%5 9 1]

SKICHT A BRI ESR SH DAERA 2T 979

T /AR UBOE |« S T R A AT S
PRl =335 52 BAE 800 f2 3 3 h 0.01 (e.g., Starr et
al., 2014), >KJH G*Power 3.1.9.2 k{410 Hr, 45
BB REEAF] 80% LU ERSGE AL J1(a = 0.05),
P 787 Atk T U, T2 WHEEHLEH 1082
LA PE I OXTR JE A B, AEA G 2 e TR 50
FESR, HA B A 538 AN(49.7%), Lot 544 A
(50.3%), T2 BB AP S48 14.32 +£0.48 %
HAFERBIEEEARN = 1082)F17% A He P 5 19
BEAR(N = 1094)1E R REA S 2P i (t = —0.71, p =
0.48). FFEFM IRt = -1.53, p=0.13), AHIFE
& (t=-0.60, p=0.55), HEZHLE{=1.07,p=0.29)
T EHEL4T (= 0.90, p = 0.37) Y ARFETE L
FER, BAENEBRWME T2 ikt h s
A3 (6(1080) = —7.14, p < 0.001), Bl EZHEH K
TAEARRE AR L EEF S 34.2%, ARBIF B
P E# L 533%, M T H S 11.4%., X2
BACPIEARB AR, & Y 44.7%, AT A
LR 45.3%, s I #E 8.1%. JLER
J&E H W ATE 1000 JCLA R 1Y 5 1.9%, 1000~3000 G2
B8] f4) 7 20.7%, 3000~6000 JCZ [H] 11415 47.0%, 6000
Jold Bl 28.4%,
22 WARIA. (XFES5HH
221 EFEREHF

R B 2E i 5 0 b SCMOLEE 3R B LR 0 B
(Child-Rearing Practices Report, CRPR; Chen et al.,
2010)I & B SRR BFR ATy, %R AE L3
HAEMR PR ZMH, JF B EA REFHME
%% (e.g., Cao et al., 2018; Zhang et al., 2017), ASHF
FER TR R RS A I A | 53k 8 N3t H AR S AR
BRWIEAR . R 5 S, e Rma”
P RFEE A INE 0~4 4, 1558, BiAREE
W B FRAT M2, AR B E R W
Cronbach’s a &4°H 0.83,
222 #H#iF

K FH NP s 0 48 #i 2% (Interpersonal Reactivity
Index, IRI; Davis, 1980)i & & /D4 A HIF K FE ., %
HRIL28AWH, KA S M, NEERFE”
P EFEE N0 0~4 4, 2 WS REE . B
Kl ZJRERNAS N 8 DU A4 3, bl SR
(perspective taking) 1% 1f ¢ /L» (empathic concern)
A3 I T SR DA R A R 2 R a3 (i RURL
&, 2010), Jf HEEA IR ERIIZE R DRk
RS 1E O 0 P 4t B A B AR R 2L 1% fiE T (Siu &

Shek, 2005). H I, AHBFFE R SR B 5
15 0 P AN 43t R0 St DA A RN 2 G Hor,
N AR B () < AERE TSN Z 00, 3RSk A,
15 4an & 3t 7 fth /b 19 37 37 B RSB AR RIS I 5%
D& 24 N85 E R, RS R Y
A1) 7 ATH, EARTFFRMEE T 72 AL T
0.3 1 1 DB ROIH (B 2ANZIALNTH
Xf, A RAFRFEEMA]) . AT 4E
BN LS R 5 315 ) Cronbach’s o R A7)
49 0.80 F1 0.68.
223 BLEFHSTH

T EA AT N IS R g A LA ST
RVFEE R (CEIRE 45, 2011), KA R AEEE ik
s, BFARTREEOR A —TGHEES H, His
1 PR 2 48 I PR 43 A ZEAS [R] ) BE 9 (BE B4
B Bhrp i & A Bis i), L8 %R
VR X 2 VF 4 R B NPT i 22 [l AL, AR F
SEBAEPE N A B AE B bR bl e B R) 45 v B
H AR AT R 2B, X5 BEL N A7 ) 3 %) B A
WA . O BERRUBEAN ], T1 JEG X H A5
PRI T I E B IRl AN BB FZ 8~19 ACFII A%
12.77 + 2.23 N\); T2 RGN XT B il 1137 %8 /Y
[F B N B B 4~21 NCFIIAE10.62 £2.97 N).
FAL AT IR ALEE 9 NI H (9 e gE BN 58 i
TAT: 55 B 116 shAa IRIMERE S B3 ), SR 4 83147,
MR E < HE 0~3 43 |, IRE—
A Z VR T — B H k2 A R R A v e
B 5y, VB ER 7%z H iS5y .
AT o VEG 53 il B 45 T 3 BT 8 F — B &R
%7 (intra-class correlation coefficient, ICC), £ H
(4 N AR SEPE T 0.65, FUITEE H —Bk(E
JE W] LA$E3Z (Chen et al., 2019), B4k, ABFIT 04T
WOREALSAT ATEPRHZ T ) 22 5/ F 0.1 (T1:
ICC = 0.079; T2: ICC = 0.061), HNITERES B9 Hr
rh R i T BE )2 T Y PR B (Field, 2005), T1
5 T2 41447 B9 Cronbach’s a %0473 715 0.97
F10.96,
224 REHSEZFHAL

FIEFT 22 BF AL (SES) i AL FE UL R . &
FEHRO B2 GRBECAA i o H  AC R HRO AR 5 BRI 1)
Ll ARPERR BT A 3 28 R R T b A B,
ARk B Bk N B, A SBlE s 1~3
g5 o SEEZBE KA N BNELLTE L <A
&R AR ) | m (R R R )



980 N H

L

53 %

“KREEHEK . BR) . REARBP R 5+
)52, e 1~6 4o FE A <1000
JCLATR #8000 JTLA B RERE 1000 ST 4 —2K,
S3AIE 1~9 43 S B LM FT U 244E 55, 2012), R
HH T Mrik A SES 845 . SES 1 r#m, 1tk
FEEFL A T AL S . AWF5ER G UG B SES
YRR A
23 WRERF
23.1 HBUERER

BRI R A — KRB ERF I, %38 B
5 HILE 9 & (AR IR BAE AT — UGA BRI,
ZIB BRI IE W LR I 5 BT 5 88 L A 0]
AT R R SR s S R 2, AER 0 — i (T2) %
R X — AR i, iZAB R H FUR A CRPR &
BRI R, B0 b B T 4 A RE R AL
1% 7] %5 (Parenting Style Index, PSI; Steinberg et al.,
1992) 1l i A BE SR A AN AR R EFRAT . BRI,
AR I T B W RMBHR ISR B bR IE N, fEE
ARG B P T BRI IR T, SR 18] B P 47
IBFFE T, HEE T1 BERBUEERTT N . T2 i
5 T2 SRt A7 A A OCHK

A GE 28 32 LU 2R T 91 R 2 40 3 2% B3 45 W A AL
fEo WAL, AW FEAEFEAT R WAL, 4 0] 4 i
KMV AEE . DNA 43 R FE S5 AH OCAF B4 i 20
EFTFEEAL . ORI AT PEARN, 1558 =
J7 B RIS [ B 5 AT IS o ARSI DABECR B SR
£ D AR MRV FE AR IR X OXTR £ [H 153576 £3&
PEIEATSRE PR 4 Y, SR A ) 45 DU 2 Wi 4 B 25 AR L
It HOAESEA S AT N SRR T BB s . AR
5 56 DU 8 1 1) PR 28 0k 7™ A B I O R 2 0 5 AR
58 M
232 DNAHFARE. #ISHE

TEAERRF A | F DRI AN G2 A
FIRTHE T, PABEZOA By R A 25 A g A MR TR RE AR,
B NREE 2~5 ml o ME R AE A SR A2 7™ A% #i RO 261 7,
BORWOXTERAERT 30 BN RedE& . MoK . I
W WA, K EbE 38°CLLE BB RN TR
%, ERFERGHGENKEFEA T, T
AFF A BRI B E SL AT R OR A . R MRV
KA T XA HEH D FE R DNA A, FIH]
Sequenom (San Diego, CA, USA)ts F 3 i 4ili Bh ot
fift W / HL B K AT B [E] (MALDI-TOF) Jifi 1% % & Xf
OXTR A 1s53576 ZAPEIATRE 438, 2 &
PRGN F:5'-GGGCCGAGCTTGTGCACTCT-3',

R: 5-TGAGCTTCCCAGCCCCTCCC-3', PCR JZ )i
408 H: 94°C 15 min; 94°C 20 s, 56°C 30 s, 72°C
1 min, 3£ 45 MER; &AX 72°C 3 min, BEEZTT
PARFFLGEMI S, Ff 1 MassARRAY Typer 414 &
BE(WRAT 3.4) 58 LFE R 43 B 43 o A58 BT 1 1)
5 ST 5 1 A LA 5 v 1 AT A (IR TR A A AR
R >97%),

AWFFEH, i) OXTR HEH 1853576 £ 243k
FEN A IR : AA=48.9% (529 N), AG =41.6%
(450 N), GG =9.5% (103 A\). Hardy-Weinberg jif&
ST A R 5 R I, OXTR L [A] rs53576 37 A5,
AL I (AA . AG FI GG)RYMLEME 5B EW &
BL4F, 444 Hardy-Weinberg V- 5 £ (y* = 0.26, df =
1,p=0.61),

24 HIEREESH

K JH SPSS 21.0,SPSS Z ¥ PROCESS (Hayes,
2013). Mplus 6.0. MATLAB R2013b fl CMA 3.0
TR M. B S, SR Pearson FRZEARITH
Ao (A A G R k. HOR, R PROCESS
FART Model 4 (M S800 ) R AR 1 48548 5 RRABE AL,
430 i S7 A B8 DA RN 2 S AE R A VER . 5B
=, KH PROCESS Z ¥ Model 8 (4 #1774
AR )R 3 OXTR e A 4 I8 75 3800 o 555 DU, 14 7 A%
PEGHT, DAPRIERF TR S5 SR AT HEE o (1)K FEAS AL
SNV TREAS, AT NS OT o AT (2) ikt
G L PRI A3 A AR KT S5 SR B 52, T GG kA A
oy HACE(N = 103), FEPLEEGEECE AG il AA
FEA AT, HAEMEER, (3R MATLAB
R2013b 19 regress Fl crossvalind pR%L, #17 k fold
&S UE, 56 OXTR S PRI 8 5 2500 119 428 Jié 14 5 1
Pk, ()@ X E A OXTR 3K —H 55432 1 AE F#F
FACR R TC BT, 3 — 20K B0 I 5T 25 2R 1 1] &
o JT 4 A WF 5% B T “OXTR gene 1s53576
polymorphism” ., “OXTR gene*environment interaction”
“OXTR 3 [K” F1“OXTR 3 [K — PR 55~ &5 56 4 i) 16
NCBI. Web of Science. HEZHIM . Google Scholar
BHE PR A R I 0L T A7 56 OXTREL I 5 M55 58 BLAE
FHEIBEFESCEREE 41 30, 1) 2% BF9ESE TRAE S H R 4%
FE R HY(AA/AG/GG)HY FR B — R A IR AOR 2 8
H T B HE O Il A RARAIL, A 3 TSR
(Flasbeck et al., 2018; Yu et al., 2020; Zheng et al.,
2020; 7£Z 7% SCERFS 4> AT AR T BRI VR & 46
TEAREE, AT TIX 3 W AL
RAT T IC8 T
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HF A B8O I IR 59 A A RO A B A DA G
SES M As &, flHL 5000 4~ Bootstrap FEAS,
BESEAG T B FR AR IR AT Bootstrap .15 X 8],
HEGEXEAEY 0, ME/REREE, KT iHF—
I UELE R R ENE, B T AL S AT IR A
i, AT T ANFE AT . AR TR A R A A
AWFFERA 4 Fhgafis )y X OXTR JE #1745,
SRR RE GRS (UL AA FERR 2 B4 ANk 4
B(AA = 0, AG = 1, GG = 2), WRiLAA =0,
AG/GG = DA ETEgRIS(AA/AG =0, GG = 1), LT
FE AN [R) 2 B )y 3O6) 25 S 1Y 5% ) R 45 SR 1Y T P
(Chen et al., 2018),

3 44

3.1 TEMHRAZITESHEXSTER

AR R b2 RO e REUILER 1,
OXTR FEH 1553576 Z A HAS [R] 3 PR AU H#E 17 2 7
BRI EAFE2ZS(F = 0.37, df = 1070, p =
0.69), HEBR T HF-AEAC(rGE). FUNESRSH
SRS | R 2 I A S AR A A SR A2
TN B E IEAH G &R 515453
T2 W W IEADC . NI | s
S5 PIAS B[] A5 SR AT S AT S A A B 3 TEAHOG . I
Ak, BN A] 5 SR AL S AT o R IR A O, K
HE A ST R B —E R
32 BOEHBEMHBNTIERKE

¥ Hayes (2013). L BEAIM 5 15(2014)1)
Jrik, EER A SPSS 72 /F PROCESS i Model 4
43 A 56 7 A0 AR N A DL R 2 318 e B SR R
WS b S T Z B P AER o XA AL
(R R A RN A AT s, BN SES S5, BERAR
e 257 35 0 1) FO 3 D AR AR 3R (a = 0011,
SE=0.03, p < 0.001), F/4EIARNHAR b 25 1F [ Tl

FEASTT (0 =0.06, SE=0.01,p<0.001), F}3EH
WX BT 21T R 0 B 3 (¢ = 0.03, SE
=0.01, p=0.03), Bootstrap 5% B/, NHILIELE
B BT 5 SR A 24T S Z R A 3500 3 (ab =
0.006, Boot SE = 0.002), 95%H & (% X 1] 4[0.002,
0.0117. ™A &N 7 EVRL N /Y L ] ab/(abtc’) =
16.7%.

XTI 4 AR 0 A RORE A B s, M
SES Jii, BESERUN SR /DA% 2 H 0% 1 T A
i (@=0.06, SE=0.03, p=0.04), FH/VIEKL
HeAF X SR 2 AT M A P AE H 53 (b = 0.05, SE =
0.01, p < 0.001), BEEFRATEN FAL ST NI E
PR B3 (c' = 0.03, SE = 0.01, p = 0.02), B,
Bootstrap 453 R, 1F 45 4G AF BRI R 5 R4t
AT R Z B H A BN AN 2 (@b = 0.003, Boot
SE = 0.002), 95%H9 & {5 X [A] 47[0.000, 0.007], H147
RN 7 BBV Y HE 9] ab/(ab+e?) = 9.1%.,

KT IR R SR, AT A A
TP 85—, T T1 R T2 B3RS 1T 8
HARENEEMEr = 0.53, p < 0.001), T2 i} %4k
AT R B S AT RERER A R IR T T1 B R4S AT8,
AR T A T1 2247 B A 158
ARG REA—F, INmIfE(ab = 0.003, Boot
SE = 0.002, 95% CI [0.001, 0.0077)ifij JF 7% 2% 1%
(ab = 0.001, Boot SE = 0.001, 95% CI [—0.0004,
0.003D) Ay /1 280 ik 3 . BARRILy, BRI
FEREME W 3 1E 1) TO 7 DA A AL 52 T (a = 0.09,
SE = 0.03, p = 0.003), /A FNABLIERES W 2% IE
] 5 542247 (b = 0.04, SE = 0.01, p < 0.001),
1H 72 R 2057 6 2 48 23 47 S 0 38000 A A W 3
(c'=0.01, SE=10.01, p=0.26), ., ARWF5RH
TS TR A5 A0 7 R ARG 30 A R, 5 [RTE A B 4G
R —EOE WL 2), KUE T AL R AR

x1 JRLEEEWHEXRHY

G 1 2 3 4 5 6 7
1 SES 1
2 P 0.04 1
3 BT 0.17"" -0.04 1
4 WHIELE (T2) 0.03 -0.04 0.11"" 1
5 &4 ILE(T2) 0.01 -0.15™" 0.07" 0.49™ 1
6 RALSATIN(TI) 0.15™ -0.53"" 0.14™ 0.16™ 0.22"" 1
7 FEASATH(T2) 0.04 —-0.49™" 0.09™" 0.14™ 0.18™ 0.53™" 1
M (SD) 0.00 (1.00) — 3.21 (0.52) 2.94 (0.61) 2.70 (0.64) 1.76 (0.46) 1.77 (0.48)

H: "p<0.05"p<0.01;" p<0.001,
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F2 HEBEERRBFEESFELSTHENPRNERUESIEL
Model xdf  CFI TLI RMSEA (90% CI) Patha  Pathb  Pathc 95% CI
NGBS 6.50 0.91 0.90 0.072[0.069~0.075] 0.14™ 0.14™ 0.08" [0.006, 0.028]
INAIEE ($EH T1 E4E4) 6.41 0.91 0.90 0.071[0.068~0.074] 0.14™  0.09” 0.04 [0.001, 0.020]
IGE Bl 749 089 088 0.078[0.075~0.081] 0.09" 0.14™  0.08" [—0.001, 0.022]
B IAE @ T1 E44) 736 088 0.87 0.077[0.074~0.080] 0.09" 0.07" 0.04" [~0.002, 0.013]

. "p<0.10; "p<0.05" p<0.01; " p<0.001,

33 BERBEFESTVEFHSITHNXER:
BRATHHR T ERGE

I H A RO 43 BT s 1 2 315 1 A VR
KB F W EAKT, Hik, AUFFRAKEK OXTR S
FEBE R B B 57 2t A LA 2 e SR At 47 o h
A WA BRI o ARWFFE R 4 L i 7
KIS UEA P A TP A, BRSO M 45 R 3% 3.

1E OXTR Jt A B 0l gt RS AU vpr ) A5 90015 ()
IR BT, AA FE PRI AG HE R AL R (4 o A 3L
N FEAE S 22 % (AG vs. AA: 95% CI [-0.01,
—0.002]; GG vs. AA: 95% CI [-0.01, 0.01]), EA&3%
BMAE AA FI GG FEFRHEA 2, INASER A
BN B (AA: 95% CI [0.04, 0.02]; GG: 95% CI
[0.003, 0.02]), TMi7E AG HEHF AN F o, R

ANEFE(AG: 95% CI[-0.01, 0.01]), £ FDR %iit
K IE G, TR 2 3% xAG/AA 38 HAE AR B 3%
(corrected p = 0.04), FET LR, AR5 LL AG 24
AT RS, EHHAT T B I R A
PRI G, 25 R GG ZEFALS AG JE K R a] Y
A RN A 7 3 22 R (AG vs. GG: 95% CI
[0.002, 0.03])

TE OXTR A Wt g fth (A A v, A5 9 () op
AR ST.(95% CI [-0.02, —0.001]). #E— 195>
Bridos, 78 AA FERAIER 2 , IAFNSHE 1 i Ay
BN 35 (95% CI [0.004, 0.02]), Mi7E G 25 A
o # b, DVHRAE 0 A SO A B 3 (95% CI
[-0.003, 0.01]). {H 2, £ FDR Sit#iE)s, Rk
HFExOXTR 28 HAE 1 %% . 3% (corrected p =0.075).

®3 ARATHPARBE(WAHEERRDHN)

AL 1 LAY 2 AL 3

A hE (WA RS TTh) (WA gE: IAEIEE) (BT RS ATR)

AR b SE AR b SE AR b SE

#—J2: SES 0.24™" 0.03" 0.01 0.003 0.02 0.02 0.24™ 0.03" 0.01

ezl —-0.47"" 0.03 -0.04 0.04 -0.47"" 0.03

WE BUREEE 0.01" 0.03" 0.01 0.01"™ 0.07™" 0.02 0.01" 0.03 0.01

=2 AL 0.01"™ 0.06™" 0.01 — — — 0.0  0.06™ 0.01

SIUJE . OXTR K

IS : AG vs. AA 0.002 0.05 0.04 0.001 0.01 0.03

GG vs. AA -0.03 0.07 -0.04 0.05

JintEgRiS . OXTR 0.000 0.01 0.03 0.00 -0.01 0.02

MG OXTR 0.001 0.03 0.04 0.00 0.002 0.03

Fatk gt . OXTR 0.001 -0.05 0.07 0.001  —0.05 0.04
BILZE: OXTRARMH IR

RS . T HIEXAG/AA 0.01"  -0.11" 0.04 0.001 0.02 0.03

R #3% xGG/AA 0.03 0.07 -0.02 0.05

Jnvk g . BB IE<OXTR 0.001  —0.03 0.03 0.00 0.003 0.02

R . B EIE<OXTR 0.004  —0.08" 0.04 0.00 0.02 0.03

FatE g . PR FR <OXTR 0.001 0.08 0.07 0.00 -0.03 0.05

W N W A R I P s U s SR 22 5, FERNA R TG 4 Rt O U g5 R R A B, BAEGE T HT R A T 4 AR
A ARG I 45 P 3 TR R A RN, o R FULZm A B AA SRS IR, IBERIGRIL N 2 25 AG FI GG i B AR 5 nbEgmit. AA =0,
AG=1,GG=2; BHHRmE: AA=0,AG/GG=1; FEPEHIS: AA/AG=0,GG=1,

"p<0.05 " p<0.01; " p<0.001,
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FE OXTR PR 44 ich ) 452 76 R B S i A 76 o
A VT B A B A ORI R . 95% CI
[0.01, 0.001]; BRPEAIAY: 95% CI [-0.003, 0.02]).

ZiA bk 4 PR gats i XS R, AEsT
OXTR & A &40 2 30—l M (overdominance)
3 (Aliev et al., 2014), BB ER T —FMAET
DL, W26 F el Frasn B m, Ao
FIINA AT A . AR, SRAVIYE . B
P 4 A 7 5K AN B A A R AR S R Y A8
HAEMR, JEHTREIRE A TR . 3T 8
UGS L5, AHFFEXT OXTR K 5 M85 1Y 28 B
YEH AT R BRARL R0, 45 R oK, ML AG 426
TR AU % (simple slope = 0.002, t = 0.08, p =
0.94), 7£ AA FE[H A (simple slope = 0.11, t = 4.01,
p < 0.001)f1 GG F:[H #l(simple slope = 0.14, t = 2.16,
p = 0.03)#EH7 b, BT W2 1E 1] S A 4
THOLE 2 FE 3a).

AN, TRlEE gl . SES Ml T1 Btk &47 R
Ja, KRB R4 R, RIR R A
A T, AA KL RIS AG LR R Ja] )
FR AR AR 25 22 54(AG vs. AA: 95% CI [-0.01,
—0.001]; GG vs. AA: 95% CI [-0.005, 0.01]), HAAZHE
HNFE AA FI GG JERBIHE TS, AR 9 R A
RO ) i 2 (AA: 95% CI[0.001, 0.01]; GG: 95% CI

[0.001, 0.02]), Ti7E AGFEHF AN H o, HA 20
A2 (AG: 95% CI [-0.005, 0.003])
3.4 BURMESHT: HMEBIIE. k fold 32 X IGIEFA
JTHT

R T B UERE S A R B AT R, AR T T —
R8T B, AR BENL o AT
A, FHEAR 1T (N=510)FTFFA 2 (N=572)7E T
7878 B B3 RAFAE 2 25 5 (S . o (1) = 0.01,
p=0.94; FEH. ¥* (2) =0.68, p=0.71; B
F%:1=0.17,p=0.86; T1 5t & . t=-1.62,p=0.11;
T2 44y t=-0.83, p=0.41; IAAIHLR . t=-0.05,
p=0.96; HILNE . t=0.64, p=0.55; SES:t=0.62,
p = 0.54), TEPIDFHEAR T3 R34 TA T A
BRI (IR 4)e TETHEA 1, AA 5 AG JEH
RUTR) R A 8500 22 SR 2 i 35, 76 AA BRI AR
GG FEH A AN BT . BRI SR (b =
0.13,t=2.14, p=0.03), BIURHFEXAG/AA 3¢ H I
(b=-0.18, t = —1.98, p = 0.048)RE % i & M IA A
LA, LR BRAS B 3 1E I SR AT (b =
0.05,t=2.45,p=0.01), ZEFFA2H, AA5 AG
FE PRI AU ] g rh A S5O0 22 S B 2, IUAE AA JERI AR
ARV AT, 2 GG FER RS AA FE PR a] i o
RN T E 2R, BERWMEFRED = 0.23, t
3.51, p < 0.001). BUKEIE<AG/AA S HI(b

45r 457 45¢
401 4.0 o 3 4.0 : o o
35F 350 s 351 N X
4 3.0 yr 30T -3 g 30F ." o
K25t K25t R K 25¢ we? oo
220t B 2.0 [y=2.94+0.01x r'# i3 820 y=207+026x ¢ o
1S5k =15t ¢ =151 . °
Lo} 10k ¢ Lo}
0.5+ 05| . 0.5+
0 1 1 1 1 0 L L L | 0 1 1 1 1
0 1 2 3 4 0 1 2 3 4 0 1 2 3 4
ate e At e PR # IR
(2) AABER R (b) AGEHAY (c) GG AR
&2 OXTR 453k B Al B 55 B 2037 5 A 0 1 i) A DG RIS 1A
3.1r 3.1r 32
30F  ceme-- Z 30F  te-el__ 31t
gz 290 g 290 h w0 - .
< ool H # 29+
228 B 28f el
=7l = 21| =
— AA AA 2.7¢ ——AA
Y] S —— AG 26/ eeeee- AG b6l 00 mmese- AG
GG GG or GG
FERURE  ABWRER RETE  BRYRER RER  WRWETE
(a) &FF7A (b) THEAL (c) THEA2

B3 OXTREEIN rs53576 2 &bk 5 BRI 75 AR 19 52 i
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x4 HRETHPNTREL Bootstrap 5317
. THEA 1 THEA 2
Effect BootSE 95% CI Effect BootSE 95% CI

AU

AA 0.01 0.004 [0.002, 0.02] 0.01 0.01 [0.004, 0.03]

AG —0.003 0.004 [-0.01, 0.01] 0.003 0.004 [-0.01, 0.01]

GG 0.02 0.01 [0.002, 0.04] 0.01 0.01 [-0.002, 0.03]
VAT 1Y AR

AG vs. AA -0.01 0.01 [-0.02, 0.000] -0.01 0.01 [-0.03, —0.0001]

GG vs. AA 0.01 0.01 [~0.002, 0.03] ~0.003 0.01 [-0.02, 0.01]

—0.18, t =—1.91, p = 0.057)AE% i 2 I A HI 17,
TN REAS 1 25 1E 10 N 2B 41 2517 M (b = 0.06,
t=3.44,p<0.001), HEHIGah% Y JL P A 55 28 BLAE
FHE VLI 3b Fi 3c, HAE RS BUAREA A —5L,

Hk, MEUE OXTR HE R 575538 B AR 1Al
M, SHE A I (Cao et al., 2019)XF £ Jk A Y
rh BRI SR R e TA RN AR 1Y) 28 G 8800 1 E AT I8 A
Mr, G5 FEBIRTE AA LA B 2R XA R L
BRI 2 r=0.17 (p < 0.001, 95% CI [0.09, 0.26]),
TE AG R BR300 & r = 0.01 (p=0.89, 95% CI
[-0.09, 0.10]), 7E GG FEH A RN & r = 0.25 (p
= 0.01, 95% CI [0.05, 0.43]); —HEHAI A A2 R
35 (Qeontrast = 7-15, p=0.03), H AA Fl AG F&[H #l
% 5 1. (Qeontrast = 5.87, p = 0.02), AA Fll GG HE[H
] ) 22 58 525 (Qeontrast = 0.36, p = 0.55), GG Al
AG BERIRY A 22 531 2% 0 3 (Qeontrast = 3.16, p =
0.08). i I, AWFFEHY B I LS RIEAKMG T N
HREHIE o

55—, BARACHIFSY IL R B4 A Sk 55 NCBI 3
PRI A5 S22 P 2 NIV R A 35 PR R0 ok B L A v A AR
Y S PR A SRR AR 2SR (e. g, Luo et al., 2015), 1H
SIS AS B HE BR AW 97 45 0 JE PR AU 43 A 22 7 F 3L
PR PR, DR A 53 356 T 451 GG 2 R 1Y (431 B
DR RN AN = 103), BEFLEHCGEEE Y AG
T AA BRI, FRREAT S . SR
N, HEEREARG SRR B, R A RON A e 4 R
FW, EHPERIAT SES i, AEFE @b = 0.006,
Boot SE = 0.005, 95% CI [0.0003, 0.0198])1fi 1%
F1 (ab = 0.004, Boot SE = 0.004, 95% CI [—0.0006,
0.0152])7E B R AR 3% 5 7 D AF B4+ A7 R Y
WO . 2D R TR A . R g
I M 2 i R S 2 i 1) RS 56 A R A A A
R 2R R gm i AR R B, AA RIS AG FEA
U R {1 v A RN 25 5 7 4% 8 3 (95% CI [-0.015,

0.000]). 7E AA Fl GG FEH A FH, VAL
19 AR B (AA: 95% CI [0.0004, 0.05]; GG:
95% CI [0.003, 0.02]), MMitE AG 3K B
H A 350U A i (AG: 95% CI[—0.02, 0.01]), BEZEFH
W FEDb = 0.14, t = 2.42, p = 0.02). BHFE
xAG/AA 32 HIi(b=—-0.17, t = —2.02, p = 0.04)fE%
TR, AN X AR 24T R i T
YERh % (b =0.04,t=1.84, p=0.06). 5%
T e AR | I S A R L % B s A A 7R B
A PR A AR R OR ST O R RS . 95% CI
[-0.008, 0.006]; WtEgmSBiAL: 95% CI [-0.025,
0.003]; FatkEARl: 95% CI[-0.004, 0.019]), X—%&%
5 SR & A — 2L

S0, AT HE— A E OXTR 3 R 5 A 78 Ay
FE JR A A M, FRATR MATLAB R2013b (4
regress Fll crossvalind FREL, #E17 k fold 38 L HiE(k
=10), Hr 9 HERINLLE, 1 AAERMLE, 15
AN y = ¢ + Byxparenting + B,XAA/AG + B3x
GG/AG + PB4xAA/AGxparenting + PsxGG/AGx
parenting + e Z5 4 s, AR FIT AY IA M1 A 434k
HEEHIE S B LS ET = 012, p = 107 ~
107, R TS R R e v, XX —id e d A ik
17 10, r{E A pfEAR R E 2 (r = 0.11~0.12, p =
7.37x107° ~ 9.18x107%), WGH I IBAI L7 3,
K BT, BHRECH 10000K, 48R ERp=
3.00x107%, FWIZIA BRI A RE B Ry, S5
AR E T

WJa, MEH OXTR HH B HAE S
ORI AT A R R, 76 AA FE R R RS Xt
ZERAS RN r = —0.17 (p < 0.001, 95% CI
[-0.24, —0.10]), B Z A E(Q = 21.33, p <
0.001, I” = 85.94); 7 AG FEHEIrf, FREEXF AT R4k
SRR r = —0.08 (p = 0.01, 95% CI [-0.15,
-0.02]), HFsEZ B AFEF(Q = 12.78, p = 0.01, I* =
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76.52); 16 GG HERAIFP RN & r = —0.11 (p =
0.05, 95% CI [-0.210, —0.002]), BF5% 2 [H] [ Jf(Q =
6.67, p=0.08, 17 = 55.00), —>H& A JE] ) 22 A
2 (Qeontrast = 1.69, p = 0.43), 453 P& 8 ¥ 1 2 [F]
12 AR (AA vs. AG: Qontrast = 1.55, p =
0.21; AA vs. GG: Qonrase = 1.27, p= 0.26; AG vs. GG:
Qeontrast = 0.01, p=0.92), ZIL/Hr&s KW, OXTR
S SRSEZS A DB (RN

4 g

AL AT M R A R 2 B A L KT S
IS 22 K7 R R B[R 52 AT I T
“HEDH PR - R -AT O, BT AR AL
(WL RR ) FT 45 2L 18 (R 15 OGO TR B R BRI B3
5 AAEEA AT N A R R AR, BL e OXTR 4
PRI Z R A VR TR IR BILAR o R 58k B AR SR AR 2L
38 o IS ) 4 5 e A R SR A S AT
OXTR FE DX B 2 IR HOR A LA — At 47
HX — A AR, BRI A
BEAR AT BEZ 3] OXTR T . X T4
GG Ml AA BEPNRIRY T A, BER B HSR 35 1E
[ia] P AN, I — 2 1E 1a) O H SR A 2217
XS THEH AG BRI DA, 33—/ 20n )
AW o AT R B BRI | SRAT i R L A
DL R A A S 1 R AR 52 ) 26 2 At 24T S 1 2 AR L
il A A 22 S A A TR

RO AT R, BERRR SR S R AT
N VA AE 035 A0 TE 1) R, X 5 DAERIF TR 45 SR Al —
% (e.g., Hastings et al., 2015; Padilla-Walker et al.,
2016), i B BE SRR HOT7 2 A U R Ak AT 0 R
AR R . TR ESR B AR, T REM
W 5% N AL 247 SR 18] A] REAF7E XL ) 56 & (Newton
et al., 2014), JHUMAEM MR /R R ST R & A&
P, ASBEFEAN ST T S R A s 2 05
PIZER . TR AT N R R AR E 1, X AR
—E TR EE I 55 R SR 2800 B S g K
-, R R ST B BRSO B

SR — B0, AU IR R B2
I AE A% 308 4 A 15 TR] 452 52 R 75 D 4R 1 SR A 24T
N, AR R B ST B R IR R 5 kA AT
MIEN AT o AR AR L ARG R R (o 3 7
HEBE, 2012), Xl fE5FH AN IS RE I
BEARA OC. anmrinig, 35 4ERIN 3 ae i 4k T
R T P W LTI 1 2 LA DU Ak T AR K P, DT 2 2

NN 5 2Rk 7 Oy [ BT 8 ) S IBC, 1717 17 2 17
XSRS AT A B T g D s o A 2R A BEAIL I Y
AR, RIS st L T WS 45 10 SRR
JIE) AR 2 I8 75 5 DA T 155 A G 8 P A A
Bz 21 (Kopala-Sibley et al., 2018), 1250l
g JL A R 6 I DX (AN, A 4% ) 1 303 7K OF (Chen
etal.,, 2020), {HZ, fMRI WFsE &0 s, HA PNMHE]
BRI 2 J2 I B0 KO 5 2R A AT I SRR AR OG, T
551 2 JLRE A G B A O R S R ST
FIKTEF(Masten et al., 2011), H I, ATHEFNLER D
A, AL E GRS et A7 R IR B VE ]
T, T EAR A, AEFIE AYZ A B ST R
TR 57 RE % b 2 TOUI 17 4 L1, 1 25 L1 Rk
FOE WO SEA AT, BRI R R 25 L1
TERM SR A A ST R B AR, H 2
Bootstrap Ao o FlE A8 1 45 14 J7 FRAR AU AG 40 1) 42 B
AN E BN G B E RN, L5A 5 RES R R e T,
B IEBEIR A1 25 I TP A BN A B 2, (H2
XA RGN LG FH DR ST h KRR
HORE L, TP A H LA S 25 5 7E R E IR
B s 7 /DA AL S AT N AR LR R R R
FEARRIAVERL,  H X A3 5 B9 AN [F) B3 % T4 7
AL AT I KA R SRALE B R L H,
P AN [ A5 1 B B3 118 DA 260 A7 155 4 156 1) ke
B S, AWFGREE S N ReME ) 2 HoAh & e
BB, A58 ] L5 R B BT R 5 BE 1938 Rk 1T
HEBEA IR IG I, HE AR R B 7E B AT R
KM K S AR A i sh S AE R ML

RS, AL OXTR JEH 1853576
Z A PERR A R T B R B SR & D AR N 3R
M EAE AT T B8 . BRI S, X T
GG 1 AA R /DAE, FERIRASRRE W
Z0E ) T A, Ik — 25 1 1) WO A 2
320, WXt T AG REBAEDE, X—F5
PR E . AU RS 28 OXTR H:H 5 75
A H WS AH—3(Hostinar et al., 2014; Luo et al.,
2019; McQuaid et al., 2013), Y& GG LK A H
A IR U . Sty M e A — 3
GG FE [R R HEHE % PRI LR 2R A g AR e e HE o 4
5 5% B P55 (4 5% ) 1 2 30 i O g i U g 5 g
HFEFESAT . T OXTR 3EA 1553576 2251
BEFHNEFXARSSIX), HEGM AR rs53576
2SR B A FRALAE, R0k [ e 1R F
MIBFSE s, 5 A SRR HEA FA L, GG 5L [N Al
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PEAT 70N T 25 1 FL A 26 B O = A A A A
WS K REAR A A A%~ F B AS F2 BE (Tost et
al., 2010), X —FEER PR 28 A4 BEEE A (75 GG LA
RUREHT 7 HA B8 BRI, B2 T AT
FE 2 IA AT BRI M I 38 i T X A B 56 2R A AU P
(Tost et al., 2010), Hiltk, GG K RIHEN & TR S
HERAL SRR, BB REEHFR T S LS
R R 22T e ) U

SR, AP LRI AA SEH RIS & R A
IR, RS L HUBHE RN T GG SE R By
H o S5 REA—2, Luo % A (2019)% T IHAFE A #h
ZHLH I R, GG ZR7 B R T & X ¢ 1
LR M BURMETE /=, 25 5 BB B Al s i 4t
SRR, ML AA FEPH AL MR e SR R %
Wy T = R 1, F Y R 2k 2R A T A A
A AR BE S IR R . X — S5 RN, A
S5 HE PR IR e = FRBEAEURRAE, T R TE R IR 1 PR 8
A B IR AR . RT REAS ST T B B RO
TR 37 i — s Ay 3 A A i ) A 2 R B 4R R,
T AT AA S PR AU HEAT 35t BE ¢ UL HE FH I 19 PR
B o BEFRATAT SN, F o AF 5T R I A A BE % 5
OXTR HE N -FA5 22 HAE I &, A S5 EEA L G
SR FE R T 25 5 32 RITE A A EE 1 %2 I (Poulin et al.,
2012; van Roekel et al., 2013), XA fgEH T G &
o7 35 PR EL A 4 v 1 2 B MM 1 (Tost et al., 2010),
el A R X e g B B AT B M A 23 S A R 25 (Chen
et al., 2011), 1 H.5 0] B8 TR B 4 & 285 (Kim
et al,, 2010), Zul I IHABL RS (Bradley et al.,
2013). #7522, G S50 HE DR X RO IR 5E A s s
Al RETE—E AR L HEI T A FIRBE R,
UL AT REMH AT A S5 3 PN 3 B M S T A A 45 110 Uk
P

ST B R A, ARG R B T —Rh
Tl AR 118 B PR < PR 358 28 BB 2 —— R PR AR (Alliev
etal., 2014), HPZ4GFPL# 00 (heterosis), 1F 1A
AR LERFTR, AG ARG TR & M L4l A 3w
H(AA FT GG BEPH A )38 Ny P B 58, AN 32 B A1 5t
IRBERE M A28k, AR 2R R4 i B IR I 7K
W, BA KT OXTR LK 5 R £E 6 R B B HF
TR T A B TR, WFEas LW, MLk
AA I GG R BIHEH 2, AG FEH BUHE A 5 R
BT ) [R) PR R N A (He et al., 2018), SASHIST 4%
A2, Fang Z5(2020)WF5E s, L OXTR
1553576 44 T(AA Fl GG HER B, 24481

(AG JEN RO AL 20 TAETE )5 R e
PEAE AT, KRBT —Fp R4 PE 0N . Zheng 55
(2020)IFFE R B, TEL ) EAEWERFS, AA B
PRI RUHEHT 5 L AG R PR RS 3 B AR AR K
F, T AA L GG BRI B[] Y (E AR TO 22 5. X
TIZARE FILBIR ) —F ] RERY i B, i R
50 A N sl D) e 2 B0 ] U R AR -
A (inverted-U shaped dose response function), 2
gk vy B AR Y A 7 R 2 RE 8 S R AR AT R R
(Rilling et al., 2014)5 A & 2 AR A% 9 510 7% (Feng
et al., 2015), MHRWFFRIRE R, 5 OXTR A S5 %
KA LY, G S50 5 DA ) 4 7 2 2058 T =5 (Moons et al.,
2014), Hitk GG HI AA JE KA RJBE 4351 5 4 e F e
R = R BE A G, MHEZ T AG FEPRI RN R B
HB e SRR EE A A 2R ) e DT 3K 3 e AR B
P& RDIRAS . eAh, A G TIOR3 5 — Pl nl Re i i
S, PRI A DR A3 S 5 R I A 2 AR BT e
fERFHEAT A2 & T I B P ) Rk B R TE R, IRt
K B (Comings & MacMurray, 2000), B4
WFFEHE7R, OXTR G A& ALEE 5 A SRR BE R 735 5
HF0 51/ Bz 3l X AR B D) E 25 DI AH G (Luo et
al., 2015), AG FEH AT gEH H W& 19 Di6E, Mk
P v A N . (EAS S R, TR X T
W& FIX ARG X)) 1553576 L2251 A BRBL AY
o, HEZBMRAM T X AET(AG FH )
REMIRER, FIRMBRBITREA R B BUE, Ak,
IZWF IR A RALSE IR « AU 4R A 5 P B 1 A 8L
A AR GG FEHEIH AG FEHALETF)
SEAAENER), A—E0 i 77 UE75 241 OXTR
RO B IR AR R B 4B, 2 T BRIR VA 45 2
IR B0 B B SIE50U0 (Reiner et al., 2016)0

5 0F5R A — B g, A5 OK e & B
OXTR PRI X B SEAN 257 5 2 a2 A7y 8] 4% i
PRI VE R o X AT RS TR N SO S IR A
W AN H ARG T O AR, R 8 a5 e 2 A
FRYIRE . PN WA BN 53 45 A R (] 45252 e £ 2R
F A (Caspi & Moffitt, 2006; Meyer-Lindenberg &
Weinberger, 2006). Rflistf% 36K K H 5558 H AR
FIAT R 2 8 (A0 24t 2347 ) B 88002 T fig /N T =t
AN 2R (A R A7) S5 N SR BL R O0E . ek, AR
T 5 0 245 SR 42 73 DA R L 7 R IO — A o 4 3
A FRHLH B 8L R BT AR N R A, e i
oA A PR 28 A AR T, NS RE 53 i R A5
AN 232, 1T HA B T ARG 3 ) P R A 35t
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f& 3 Fl (Meyer-Lindenberg & Weinberger, 2006),
I, ORI 2 BB 5 T AR PR AR B e B Y 547
FANE] g N R AIHLH, DU I S e PR R 5 PR B8 58
HAEFIRAT AR BBt A . AP SE R —
FREE A ) X — BRI < IR B - N R/ AT R
AP RRARERAL TR . SRTM, B TA & OXTR AR
1s53576 ZAMEIRE L I | rib St s
A FAIL DGR B A XD, AR GE 45 R o e 2
AR FT 0 AR E, X5 R R SR Y IR T AR
CHER-NRIAT N HELRT, RABE R L F it
78 OXTR AR Dy fig 5 o6 4L 247 R AH G 1) pib 28 2 2
ML, A3 B PRIS HE AL Br e

TETE RS, RFRAEL NI RR, &
Se, BARAHIEGE R A ) B 125 488 I 1 rh A A8
A, ABE TR RALA BRI HAUAE T2 W [R] S 4T
TG AR R BRI, AR [R5 [E] g
rh s MG R AR AT AT, TR HEIE AR A Y
BREIRCR . B, B Sir hEA 248500k, &~
[ A B At 2317 R AT RE B AN R A s AL BIL T . 1)
1, Knafo 55 (2011) 5T s, MR EHE 118
F2 B I s A RO R, T A AL 2 AT S )
32 B IR 8 28 BN I RE ] o ARAFFFE R X AN [
HKAYPY SEAL AT AT IR AN X 55, 9T 45 R T e
DIET B0 A BB EAE AT . 3 =, AR
FHE BB R FETE R WL R R BR M . DABRA
SNP g At 1) 46 16 J55 DR BAF 5 38 5 RSO0 S A /)N L AT o
SEVERAR, AT RE 23 i A 5T 45 R B9 FH % (Dick et
al., 2015; Duncan et al., 2014), Jt HZX} B4 1T R
XA 0T RN, RIE IR T g
i oy AL AL B I SR A S T A M E L R . AR
ALY A2 3] T ok R 2 1 B BE, (HiziFotin X
W W 5E 48 7 st A — PR 14 38 AR AL T 9120
AU, HOHAAR A RO i IR AT 1 Ml T
22 B U 98 3 2R < 38 R — P R B A7 SRy 0F 58 1L 1)
(Caspi & Moffitt, 2006; Duncan et al., 2014), AN 4N
I, 45 R HH AR A —E M E: &k,
PR DRI 5 38 R R AR R O B 5 AT O kR A R
FRYREVE P D Re v Z2 A VEAL A, A A BRI 4 ¢
BXTF 5T (genome-wide association studies, GWAS)3E
A kB R A R & X (unknown  clinical
significance) (1Y 5& K A2 (K, 17 76 W1 Wb 19 i 1L 3
(interpretive advantage), iX A JT Ji i 28 JE [N - 22 5
PRI HHE TR TR, AEfEHRES GWAS R8T i
A K A8 B Sl s AL 8 AR U R XU (Vrshek-

Schallhorn et al., 2015), ¥k, B3 R 57 %0 B
PR ) T HGST BA —E AN . 1R 2030
[ A i 3 R PR 3 T DA P 805 o R 4 Dl
HIZ5aiE oY, 0 PR PR (W) R ) A A & R AL 5
WITHLEI AT REANF], X 23 GWAS 5 ok EE
EIE X Be M ¥E L K (Duncan et al., 2014), {HZ#HHN
R N e N R T S /X e =P N e < S5 ] i3
BN 2P0 97 ) 5 B T R 8] SR B E
o B, ARG T RSEERFRIT R, R
. HACHESE A G BE B0 W ZFRAT A T I A
A&, CARER, RS AL FE
11015 Z 5) IR RE A SR i LB 75 D AF R
247 0B & R (Padilla-Walker et al., 2012; Yorgason
& Gustafson, 2014), HAJRE A S HEHIEIT A
[7] 44 il (Hastings et al., 2007; Padilla-Walker et al.,
2012), HHI, ARSRAFFE N IZ T X S 5E 7 G0 HoA
FRERL A ZFRAT A B G BE G R A I, DA 4 1
78 FBEFE AT I LE DA SRR S AT A AR
N HRE RS2 i BIL] o feJm, AR R F N TR Sk
k fold 5 45 1T 43 B 45 22 P J7 1 A 30 245 2R 1 T
P AR NFRIRUEFT k fold K556 b A 57 245 SR 42 41t
T 3CHE, ABSEICA T AR K R I 2 I R DN R B 52
HAEM . Zousr i R BIFSE R ] SRR, AR T
4 WG HEATSE T 500, FLEE T REAEAE AR A I
2, FRWPFEAET R 5 AR FORT R T
Br, LABSUE OXTR P 532 BAEH Mazd &
DL o [FII, Zoesr A 4 R 7R SR 5E i
PR ) e PR =B 45 A2 EAR FH J  HERR A BE P 1% PT RE,
T B HE A TP AE . Ak, T sz T
H | FEARRE S AR A VE EC A SMRAEAS, AT
Te A TAMRIGAE, 2 A58 45 5 1 T AE HAAE A
AT E R Bk

5 #Eip

gE Lk, BRI E B : (1) F AR OO
SRR T AR 1S 45 248 (B 1% 00 ) 7E B SR B 257
MBS 47 2Z R A EH; (2) OXTR 3R
1s53576 ZAMEXHEFRBESR S R ST A
PRI TR B2 (3) OXTR A 1853576
ZAETN T HEBWM R NI R & 17
S R A RN B R AR . BRI R, R GG
Il AA SRR DA, BER R SR 3 1 11
FMA LA, SEwmsn T oA ST, e
W AG 22 E TRMNMAE DA, 13X — 8508
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The relationship between positive parenting and adolescent prosocial behaviour:
The mediating role of empathy and the moderating role of the oxytocin receptor gene

ZHANG Wenxin, LI Xi, CHEN Guanghui, CAO Yanmiao

(School of Psychology, Research Institute of Child and Adolescent Development, Shandong Normal University, Jinan 250014, China)

Abstract

Prosocial behaviour, that is, behaviour intended to benefit others, has been linked to a variety of desirable
traits, including positive relationships, better academic performance and lower levels of antisocial behaviours.
As such, the origins and the mechanisms underlying the remarkable individual differences in prosocial
behaviour are the focus of an increasing number of studies, with numerous research consistently documenting
the important role of positive parenting and empathy. Notably, differentiating between cognitive and emotional
components of empathy may help further clarify the processes by which parenting eventuates in prosocial
behaviour. Although all children may be impacted by parenting, some children benefit more than others from
good-quality rearing. Recent research has suggested that the oxytocin receptor (OXTR) gene rs53576
polymorphism could determine the degree to which a child is influenced by environment. The biological
function of rs53576 polymorphism has yet to be delineated, and the literature is mixed with regard to
heterozygote (AG) grouping; thus, the implications for AG grouping are not well understood. Therefore, the
dummy coding, additive coding, dominant coding and recessive coding models were all investigated in this
study to test the nature of gene effect. This study aimed to extend previous studies on the association between
parenting and prosocial behaviour by examining the mediating role of cognitive and emotional empathy and the
moderating role of the OXTR gene.

The participants were 1082 mother—offspring dyads (adolescents’ mean age: 12.32 + 0.48 years, 50.3%
females) recruited from the community. At Time 1, mothers reported their positive parenting via the Chinese
version of the Child-Rearing Practices Report (CRPR) and peer-rated adolescents’ prosocial behaviours. At Time
2, adolescent-reported perspective-taking and empathic concern, peer-rated prosocial behaviours and saliva samples
were collected. All measures showed good reliability. Genotyping at OXTR gene was performed with MassARRAY
RT software version 3.0.0.4 and analysed using the MassARRAY Typer software version 3.4 (Sequenom).

Results showed that adolescents who received higher levels of maternal positive parenting exhibited more
prosocial behaviours. However, the direct effect of positive parenting on prosocial behaviour became
nonsignificant after controlling for baseline prosocial behaviour. Cognitive empathy, but not emotional empathy,
mediated the association between positive parenting and prosocial behaviour. Specifically, positive parenting
was positively associated with cognitive empathy, which in turn was positively associated with adolescent
prosocial behaviour. Further, this mediation was moderated by the OXTR gene rs53576 polymorphism. For
adolescents with AA and GG genotypes, positive parenting was related to higher levels of cognitive empathy,
which increased prosocial behaviour. However, this mediation effect was not observed among adolescents with
AG genotype. In addition, the results revealed evidence for an overdominance model for OXTR rs53576.
Moreover, the G x E term predicted cognitive empathy but not prosocial behaviour. This finding suggests that
cognitive empathy may be an endophenotype closer along the causal chain to the genotype and that the strength
of the G x E effects was greater for empathy than for distal behavioural outcomes.

These findings add to our understanding of how empathy and genetic factors contribute to adolescents’
prosocial behaviour within the family context. In addition, these results suggest that cognitive and emotional
aspects of empathy are likely to be involved—in somewhat different psychosocial mechanisms—in the
development of prosocial behaviour. Notably, the overdominance effect of OXTR should be interpreted with
caution until replicated. However, when a three-category polymorphic genotype is used, as is commonly applied
when modelling a dominant or recessive effect, both false positive and false negative results can occur, and the
nature of the interaction can be misrepresented.

Key words prosocial behaviour, maternal positive parenting, OXTR gene, cognitive empathy, emotional empathy





