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Is morality hardwired into the brain?

ﬁ%%@ﬁ@iﬁ%ﬂﬁ%

WFsE b 5 e

I =%, A

BB A SR AT IE e R S I 2 TS
* E???/\, E-mail: gbypro@163.com

WG,

UG RO P B,

@< hlE R ) Jeidiil
SCIENCE CHINA PRESS

s JEFERRN IR AL

T 210097

2017-05-19 Wk, 2017-07-10 & [01, 2017-07-10 45%, 2017-08-02 P45 ik 3=

[ A APl 34 (14CSHO17) % B

2 ﬁ%%%ﬁ%ﬂ#ﬂﬁﬁﬁﬁ%%ﬂ%iLﬁ%A
ﬁﬁ%ﬁ?@%@& XM £ EE A3 T W, B A T e AL
ML AL

Bt HER AT

0} ”(Sciencel25/\ﬁ SFRI A ] R BN 2 934N B AT )X —

A N g R L o A ey A M

3B T 9 o IX 9 BOR SN BT B L B R ER A BT e A0 G A ke e AR Sk ey B AL, LLROHE O T
B B fe s % 5 4 m TR B,

PP AR RS 218 W 2 e 5 B R Y I RT

ﬁ%\ﬁﬁﬁﬁﬁﬁﬁE%%ﬁ.ﬁ%ﬁ%%A&ﬁMﬁﬁﬁﬁﬁﬁﬁﬁﬁﬂwlﬁw\?ﬁ%ﬁﬁ%%ﬁéﬁ

AW ZEWER, UREESAGE
GARXRAEZMTEMERERALNA.

Rt HfE, AN, HERE, A EHLE

T EJEPT 2 O R M I Bl 2 250 22 )
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b2 B 58 B 8 A2 A, 38 A8 A Bl 28 B 2 (moral
cognitive neuroscience, jﬁﬁﬁfﬁ 2 S P2 neuroethics)
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H IR T DA S B X EZ A (1) &AMl
HIAA T (DLPFC). 1 X fE 0 X bt . HIBE Ale A2 %
5 BT A, SNt d R e i it
X, WFFT KB, DLPFC-S 3 7 o x5 b 5 Thof =
TEBE (B LSRAT I KA 25 R T 0 1 e i, HSRTEAT
Ry 25 SR T 5 /0 SR A R ) B WA 56, AT
Bl AR AT 2l 0 e UG B b, E A W R E T
DLPFC'®!. YEDLPFC#% 3% T IR 45 5 & 25 it il % B
IREZ 2N I e, Bl ek A0 8 8 WK SF A 3 R R
Bl LA E, AR 4 Al B 4R AR S T R
R B I R R AT () BT R (ATL). 3 — i X
53 G S RAE W B A O, A AT AR AL 45 Fh
I P TR G ATL S 3 A8 CRAF FkE 2348
SlEEA RS, HBUife 5 & A 0 St &t
SOV (i) BT 4 AL (TPY). TPIBEIE B 200 FE 3 i
ARG X, H I RE 2 B A S PR R E K. WF5E
TN, R 5 TE A W AR a2 e el s FECER
A AT SO A1 e 2 R R X TR Y
T BEA% U5 55 BRI RE ). TEEATPGE | A
5 B8 FE Y SR I TP 3G i 3058, X R e X T
AR 1 A B P S 45 B S T R A B B A At
EE AR EER U

TET ) T BOR 0 5% B G A T, e 4
PRI I 260 T 5 T 0 DR v I I A G 18 i X
T PR B P2 AN TR R B O TG . I S XL 4
(1) JEPMIRT%R H (VMPEC). 33— Hii X 2 Dh 35 A1 s
PG LG E K. X IE# SRR R, g
T E Mt T SRR A IR R L T e A 5 1 A
PRSI0 SR bl A7 Sy A7 2 ) R
SRR Z A I AR e | B A SR 8 AT Ry TS
VMPFC £ 9% 5 2 0% . Anderson®s AWV IR, AR
WIVMPFC 52 61 # 11938 18 /K S B I F 16 % [FE A
FEI AT 2B B B ARAE, B RLAS A Hes R ik
TREFE 57 03 A (B U] . Koenigs®5: A PORGAIFZE R,
S E® $R A b, VMPRCSZ 451 5 7 18 1 79 w16 £ v
A i) A A R 3 3 R DR ORI AN A
153 45 7 H i ) HL I 4 B RN 26 VR AR RE 1, AT
TE T X6 1) ] 356 00 Bk S B 7= A 50 B0 A £ PR 45 IR
25 S M I 28 O R D R . (D) BE A A A
(OFC). OFC/ZA A A% ) K ik J7 Joi i 325 1 4% i L o
FLIRAL. A8 A W RE S S OFC!, Je e B
P f) T 1 9 e 155 58 v 2 1 2 805 1. OFC 147
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23 I 55 X 2 M P A O PTGl R [
(ACC). WFFERM, 54 5 i mXE RS L, POLTE
HEAT B ME A T FE A ME [R) AR W I ACC 2 2 3
T2 GRS T A PSR A L, BT S R
FLYTROCR Y B AR PR i ACC L 2 R . X 2 A
Shy DRI X F18 R S5 ) AR 5 L T B 0 R i A 1
W GR T HOE Z RS LEIRE. (iv) A A
K I T 2 BN AR 28 PPl B A 2 1] o ) A0
TR A O AT AT T A Y, sl A A T 8
(1 I 2 0 G A A 155 48 i v A DY B 400 53 R e A
TR 20 A R B A 2 R B B O HL
RAEAW B EREDZHHMESF, HLOEA B
Wons .

2 JEPENSLEN L]

P Bt 5 20 20 8OAF AR 1 1 JRR A iy —— 1 24 HF
FMFRLL 2, B EET AP REN H 2551
WF5E# B 541, Eisenberg® U pyyK . 25 Hik FIAS 1% 24
TETEAT Ry rh BA E B A IE 26 PR A 18 125 25 (moral
emotion). & A W 5% & 7/~ T 1% (empathy) . P IX
(guilty) FIEK il (admiration) 3 18 715 45 (Y AR AL 1.

2.1 BAER LT

RN J2 7= A T Rl S 28 TR 25 3 A g — o 15 R
RN, 5l S s i 8% 37 B0t B S 1 e T TR Y
JAZ AR, Bl A R 6 2 A Y R PO X RS
55 BN AT 2 MU B 78 B B TR 7R D IS 1 IR
RN AR A1 45 Jr 1

INHIFS N (cognitive empathy )2 X i A7 /8% i 21
fift. INHEVBS G MAZ 0 XA (1) MR P9 i 45 e
(VMPFEC). X i 45 473 55 A 18— 25 371 448 1 o ) S AT 5%
KB, VMPFCH 15 H & A9 A B8 1 g F1 52 460 1272,
Xof f B R B W 2 0 o, 5 E A N B AR AT L,
A LA TS TG T A8 M VMPECPY. (i) 8T 4
P& AL (TPY). WF5E % B, 78 X o A ) 60 Tt 342 2z Ak
(TP AT FAISRB AMED 25T, MR R 1S
TKOF- 25t AR P i v (MPFC) F1 TP 45 36
A7 2 T I 980 A M X B2 0 B A0 45 A AL
FREE ARG OGO BEFEIE, A R TS Rl AR T ) B
fif, I R R A R B A . SEBR B, MRS
SRR S A SO BEFE S Y A SRR R P,

175 I F% 1 (emotional empathy) e % il A 175 8% fr) J2%



ZERMES . IHERRN R B X AR (1) |
FIAHF [l (ACC) FIHT NG 5 (AT). Singer®s APV I, 5 H
OS2 B R R], MBI S A B N IEHEZ
PR A B A5 S s, Bl 0 25 00 BT 4074 8] (dACC) |
AL, T FU NG 2 g s, 1 B dACC T ATRY 3G 72
JE 5 H A IR R o B R IE A . A STIE
52, TR EEOE T e A MldACC | TR AR
i B B S AR AR SR Rz 5 POT Lamm %8 AP, 9K
I B 1 e 5 SO KA TR B o R B S A v U ok
FHHF L Zu X, B A 70 20 R I K AR e B ok
b ATT X6 35 R B 1 A B AR A 5K B e e AT R I, AT
ACCIREIR BT MAZ O Mg, TG R 2T5
ARG N BT S8 s, K I T) 6% 4 flh 23 PR AIG AL
HIAS 5 4041 8] (dPCC) &5 X 8 1Y #2835 21 P9 (i)
BG4 25 (MNS). ME B A2k B Ok
55 S M )5 25 B, MNSHERE BTG, P& &K, X4
F b AR, MR MNS 2 H i, i
ATIERR 2 wh Bl AL 36 25 AV 1A%, DT 1A 56 29 ] e 1 5%
20 L B RS 0 B MINS X il 3 0% 1 B 5L i
FHIEA X (r=0.8 ). (HAE, MR S MNS S R
TCoHT BoR, B BEAS G TR /N (IPL) | #)
WA TS &R [BI(IFG, MNSH) EZER47), B IR F /N
M- (SPL, 3 MNS [X 38 ) 1 %57 - #5 #% 38 7% 2. Raz %%
NPV gE W, 1650 ZU v 09 HL R i BUA & IS
BT, Bl A S T AIFIACC, i H [
B 30E TIFG. 5B 1% A 7T B2 AL, ACCHIMNSEE:
ik DX AR FH A 5 5

BE X AR AIF 5T 22 56 T Y5 R S A0SR A B 15 1Y)
N R I A T VR e O 2R /& ]
(positive empathy, [}t A FRAR A7 24 0k 245 0 2 A A1
Y EVIBF U — 5T, R RS S T b RS 1
AR ) A0 AL . I3 e ol Rl B A B
W 2R 1 ] U0, T SR oAt I A 4 e 5 I 40 15
B EAT AL E SL p iE& H (MPEC) | 3810 5% 422 &b
(TPI)FIE I 75 (STS) % M X S48 8% s To i J X Rl
AR AR R RS S, A R S AU R B R A
RIS, BBOE TN, B—Jr i, AU
55T AR 1 0 Bl AL AF 7 — a2 22 5. X RS I fMRI
5T B G BT 2 B, FEURR B 1 0 1 A0 A% 15 910 2 s
2 A AR 5 (AT), 1 AU RS A% B A B A AT,
Fh R B DR T R, 20 I AR FEUA R T B 5 SRR R N
ToaE FOn TR, A 0 ATAN T3 4 A B,

HoA TS K B, BRAR RS 1 RE 05 T ik ) 22 5 &
Ge. gnd o m FLE, B A D 5% [l - rh ik - R
N SCAR A [ 6 9 005 7 5 2 15 /KT & e 3 IE A
JePAF B A S A COATE B R R, Bk
0 A4 L O 80 R A 2 45 B0 38 B0, A 1
(155 2 YRR T DI i )

2.2 KA

PR RS A OB SR s A S AT
BT ARG R, IFHEE T AR A I A e
A IR B PR 4 AR B DO KA K X 32 B AR R
TE: (1) SOBBEEA LMK, KédiaZs NPTR
55 BRI 5 28 T P K S T AR A ) B AL . R
SRAZIIF ST T W IR e T X, (HR R B 5
H IR L, IS, XAt 5828 A ) 17 438006 T XL
A0 J5 PN 0 7 %5 P (VMPEC) | AR i i R0 38 51 3% 422 4k
(TPY). FITHFFERM, 2% & Wl i @ 3 o 2Ot
5 SN Fi 45 - (DLPFC) AR i -2 4 3306 B e A
PP T B 2 PP BE 1% VMPEC Al DLPFC™%,
UL HEWT, PO TR A L B B gt A
SN 53 VG T A R 2 A 0 BB A DG 1Y
WGDX. (i) 515 46 AE DGR FRAL. AT NP2 0
Bl A FIR B (AT Y, T ELA RN & B BRI
P T T T 0 [ (ACC) BN i & 2,
Xof A RE B AT AE 2 B, I ISR, B
ACC , iy 5% VR I A 8000 B 20l 3510, s DA v
UESE, ACCHI AN 5 55 ik X 5 NI B2 D).

2.3 gk gL

R AR AE L ZE B A A A3 1R Y (A3 ik
FLRIAT Ry s 72 A ) BRI 4. 8 o T e B A X4
75 b N B R ) — il i B A 0 R R AR O A i T
4y M 35 FE 4% i (admiration for virtue) F1 BE J1 &Kk
(admiration for skill). FEFEEKE 2 ANTE 2L AN E
REUR B 0 L0847 A B e 7= AR ) — il 2 1 L 1) 42 7
M IE2E. BRI, SETEER R 68 98 P 5 A K 2
(PMOC) Y T &R ¥4 (G £E AL 5 i 117487 1] 0 v iy
Wl 5 AH S, W M N IERAZ{F B AL B . [T AT [l
(ACC). &y mEFT Fefid (05 K sh APy, Lh &
/N 1931 Englander§ A 900 53 1E 9 WLE 7 K MR
PATI 5 8 T SEFEER R A i HL . 25 5 & B, SEFEER fiil
WAk T 5 HIS BN TN PR B0 T A K m)
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i DX, A4 AN - (MPEC) | AR P I 5

3 JEPEARE A PR

FE T B TE I G 50 35 2R RN IA R fh 2B S i 9T BT
iE g, AR E 2R s 2R BUR S TR G, 2
T 2 EE AL A T I L AR A

Greene % A 178 K SCUF B 98 S0 B4R T
TE 7B X 2 i T B2 (dual-process  theory of moral
judgment). ZILIBIA N, 18 TEH] W 5 K B S A 9
TR —AZFN R R, SHhgEis
J DU B 2T A5 R A DG, Ja— 1 WL N B 1 26 B
MLt 2, SHSENAHBRR. @HEHEILT, XMAR
8 2 P IR AVE FH AR BB 72 K W7 . Greene FllHaidt /5 K
2 58 A W ) B B X HE R IRE AT T 4 S
ST (1) BN RTER I (VMPEC): 1 3¢ il T8 5 i)
P R SR 4, RIS B A B)EE
FIWrH, (i) JE A E(PCO)FIMERT M ATt T 5
H A A1 25 00, PTRE 5 T8 ) T rp o 28 RO
R A O, (i) W A siak S 2 R0
T, WHE R A TE AR 25 0 Uk, I 5 %R
FRBI PR S A 5 (v) HTHAH Bl (ACC) FTs T
w1 TTBC AR AL E TR R T At SRS (V)
B AMI R A (DLPRC): 1 B¢ 3 £ 40 W v A il 5 4 2
FIZHLI I, 2 SR DA A X O,

MollZE NPHE T S5 145 1 -1 25 51 A AR He
(Event-Feature-Emotion Complexes, EFEC). % Hl it
FFE3NEERS: (1) e Fmin, RS
T SR SR R RIS A9 R AR, Han B T
1E. KBS @il B2 Ak DLt S s
LEPE AR AR HO R 0 ik X T (PFC), 4G
JE I AG450E (VMPFC) EF A I i 45 - (DMPFC) Fl
SR (DLPFC)SE. (11 ) & MuE A1 2 BEAFAE,
WK 51 ST I A PRAR S SRR R R
H A T T R R B AR T, X
N7 P B0 X280 19 (STS)JE ;4 DI RERFE R H AN
[F) 4t 23 1E B, 0T 1) ki DX 2% 28t - i &8 (ATL). (i)
X SRS, IRBLE BT R ) S PLANS 25585
F& N Rl A WA L RESCIR AR . PN AR
A 55 DX R 5% 300 5 12 T3 TR DN ) 300 155 30 % R G0 F
Hiki 25 44 S A T g X

% MacLean!" ) = & il 3 i (Triune Brain
Theory), Narvaez!"'&H T = H &35, MacLean'”
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N R, RO H = A3 43 48 B € H 2 i (reptilian
brain), SCFRJEAG BB SRR, B I T AN ik
4% I FL2E K (paleomammalian brain), 5 H 2K
M@ FIHE o, 4T . S S5 R
G M HoAH e 4544, B FL 28 Ik (neomammalian brain),
BB, ELFE BT B TR A B R T B SRR
I AR R, Narvaez £k, ARAEFFbiL 2
TE B 1 = 2H 38 74 7] 49 531 X5 02 F MacLean JUr 15 14 3
M (1) L4iBfE (safety ethic), RVil i Ze 5t |
e NN SGE ARRAE. EEEET 54
AR AR BE, X ARG R A h Y e Rty
). ZATETER A BAR, J&—FhiCh I bG8
R, Hahg a2 R K. (i) BAEME
(engagement ethic), HJVil i) 5¢ 2% st 2B R 5N &
BN, TR CIESE, &R S
i N RBEIT AMEE WK R, & A B
M FEEENWAEK. (i) BREE
(imagination ethic), ¥ M iz HHEHE J) ok 18 I FF 220
MR, BRI AIE S | ARG G RE EA
G, 5 LIS A .

Declerck %5 A 7248 T & E 55 1] i £E 577 A4 Fi L
HlEa. SRR E T3 R RIEM: (1) %
WRG, THERBETTREYE, 5 2 M 0 i X A HE T
PG &R T (VMPEC) | JEMSCIRAR | 5 ISR 4 BE
HIAT (OFC) S il 2k 248, (i) NG R &,
XPANES AT 0 T, PEAR T B RET A, 522
HH I HY i X AT 5 SMU i35 (DLPFC) | M IEE iy 4 -
(LOFC) A5 AT 14 [ (ACC)%E; (i) #E&NA &
i, TES 5N ERAGE, WX A
& A FTA A (MPFC) 38 T505% 4240 (TPY) LA S A7 4%
SEFRAT . E X B X 1 B, NN R g At S
NI RGN RGEH AT, M= G B T8,
FIALAEST A i ML ALY BRI RS (1) B
ARG, WOR AR RSB, HAH S K X J& VMPEC
A M SCHRAR; (i) MRS, b gt f3RF 25
WA NFIRAS e s, E 29 X DLPFC; (i) 124
WAT RS, WA AT RS EBIERIE %, S50
DX 3 SR AN 5 (AD).

4 Hgihhkes

>4 RS ) 7 A AT 8 I BIL A B A O B 2
WO AR, I HLATEFE 2 TE BN R 5 H 5 R L



X I8 75 0 B 5 R R A RS . A B AU
718 1T O PR A DA 22 RE Al A RN -1 25 R LA
PL, A i TIETEOH R KT, IE SR
ETEHF AR ML RSB IEUE SR, AR T 2 fn e
AT WL X — R, ROR RIS A A LA R
D7 TR 5 22 T A

4.1 RGBS TARNR

AR BTG T A B AL T A 5 2 e R Lt
IR, TRMRIRAFAEAR D WP 25 RE W, 24
g X35 2 5 TE 0 PR AR, ARMER R — >0 ST ) ik
D B 22 [l B ST HE AL (TPY) . & b [B] A 0]
S5k X TEVF 2 08 TEAT 55 th AR S RO, AN W AE
A T) T8 P 58 v IR T A BORE B R A A A 25 5
A LA BF JE Z A R Ry i — 2D AR GE, g T (e
(IFG) S5 B A% 1 28 22 55 (MNS)7E #5165 1 72 Hh 2 5 9l
5 53X ] DU AR & N 4558 il AL LY 2 22 By
B, AHAFAER R, a0 SRR AE X itk Ak 2 i B 9T
TR AREEE, B B Tk e me i %
WL, EEB R IB WA, A IR IR BEE Rk
filt. XANEES T LA PRI A — 2 i
A YRR LAY T R A o AR BE AN AR A
2 1 2 I DX 5 AR v g A R A AR T Y
P2 TE By, LS 2 AR A 2 TR M 3 L
TGS AR, MOERTE . B IS RS E L
R il DX )R B e AR [E AR PR, SRR ET LA
ETCABMETEZEENRIL R, — R
FH 3015 oL 4K P 2745 (activation likelihood evaluation,
ALE) &5 J7 X AR SC A58 #E A7 o0 20 B i, B i i
TCAMHT RIS K B, R T A R XA B I PR CGR — A
PRI S5 = AFO7 AT 55 (1P o G 78 VT 1 30 S 3 7
2N PR ST AN [ (18 0 B R (S A W T
TR ) T2V A8 R 28 2 7 A AR T) 14 i DX 384

4.2 BAREESBUE

JCAE 2 TE L8R W T 5 R T TE AE X 5, ad
Je 1B PR 2 WE TSR R R e sk R e, R
TR B S, AR T Bt 2R, 5
AR, X AR R BB e KOS,

SRR AR SR, — T RS B S B
SCAEWG . Hedn, m LR ULIR SR PR B
(immersive virtual environments)$ A& 5| A FI] 18 £ (1 #f
ZWUHIF 5T A U ol 2 A S A 2 A S g AR v
B AWML RAEST. 55— m B E AR EE)
HEEE P EEME. HLWEESE S AT A
FrEZh. Mt S a2t R S m AW E
AW AR R N- N B BT SRR g T AR K [
28 H 2 5% (hyperscanning) 7E 18 72 1% i AL i A1F 7€ H 9
Al RetE 5iE HE. X — O ke as I i 5 S WU K
3 3y, AE T4 B A AT R ik 0 B B O IE, R AR AR
[ENE7 =

4.3 LR BTk

X3 8 B AL A BT 5K 22 2R T B RE R i 2 AR
TR, HREIFARERE ©RME— RIS
LR PR BER R M S B 2 AR B TR],
TR S R A7 25 R A L7 96 T L4 s o 22 5 R Y I e
SIS A, 2RO vk T LA i R 5
FRAOL, 51 A SRy B A D4y sl ], o 7% B8R UL 0 47
FAFTHAEREM IR . NI, 45 AEERL
il BIFFE T AL R D MR 22 S AR BRI A OC
PV N2 PG RS T i, IS ) B TR 4757 2
A RE 207 MR T IE TR IR A 22 AL

4.4 FEBEVEEIA

N T 7O BEANE 84T N 52 21 A2 ) R BR B 25
SRR . BT REL, 7 R FMER AR R
FAE AR TE AT 2 Btk R Z (R BE I (OXTR)
S s B0 [, A ST G T ) I sk
B TEAE 25 5 M Y GRS TR 5 58 R i - 1 7
OH-AT O = Z R SRHK. O REAE % VLA B NS 1Y
ETEIAR, AT LA R R A - ik - PR 5T -7 O A 22 0
FR Y. sk LR RE A B GH 18O BUNE T84T 0 19 A2 )
SFALnl, SCREAS I A Az W2 DN 2R PR TR 20 1
OIFETEST R ZZE . AR, IR ARER
RN s o B R A= S0 IR N PO NS 1 K
HOCRIR T H ZH | fheyr, S0 DB RTA
PIEUEAvE e S F 2 SRNbl e

Bt AXFAFERFERCEFARIEDNZHRRGE B, £ ETEORH.
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Is morality hardwired into the brain? The recent advances and
prospects of cognitive neural mechanism researches of morality
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“Is morality hardwired into the brain” is a major problem that have long puzzled philosophers. Since Piaget and Kohlberg,
morality gradually comes into the view of psychological research. In the 21st century, morality has become a new
growing point of cognitive neuroscience research and moral cognitive neuroscience has emerged. Current moral
cognitive neuroscience studies give a preliminary answer to the above puzzle. These studies focus on three aspects: the
brain mechanism of moral judgment, the brain mechanism of moral emotion and the integrative brain mechanism models
of morality. Moral judgement is a process of individuals’ moral evaluation of their own or others’ behavior according
moral principles which is the interaction of cognition and emotion. Therefore, the brain regions of moral judgment not
only consist of some brain areas related to cognitive process which include DLPFC, ATL and TPJ, but also involve some
brain areas related to emotional process which include VMPFC, OFC, ACC and amygdala. Moral emotions are some
complex emotions which arise from moral evaluation of one’s own of others’ behavior and affect the occurrence and
change of moral behavior, such as empathy, guilt and admiration, etc. Many studies show that the main brain areas of
cognitive empathy are VMPFC and TPJ, and the core brain areas of emotional empathy include ACC, Al and
mirror-neuron system. On the one hand, positive empathy has some same brain mechanism with negative empathy, for
instance, both of them can activate left AI. On the other hand, there are certain cognitive neuroscience difference between
positive empathy and negative empathy. Positive empathy activates the brain reward system, but negative empathy
activate the right Al. The brain areas of guilt are mainly in VMPFC, precuneus, TP, ACC and insula. Admiration for
virtue can activate posterior PMC, ACC, anterior insula, hypothalamus and folia cerebelli. The main integrative brain
mechanism models of morality are dual-process theory of moral judgment, Event-Feature-Emotion Complexes, Triune
Brain Theory, and brain mechanism models of cooperation and altruistic punishment. In the point view of dual-process
theory of moral judgment, moral judgement which is related to explicit cognitive reasoning process and implicit
emotional motivation process needs comprehensive function of VMPFC, PCC, precuneus, amygdala, ACC, inferior
parietal cortex and DLPFC. The main components of Event-Feature-Emotion Complexes are structured event knowledge,
social perception and functional features, and central motive states. According to Triune Brain Theory, the neural bases
of safety ethic, engagement ethic and imagination ethic are reptilian brain, paleomammalian brain and eomammalian
brain respectively. Cooperative decision-making is based on the interaction of reward system, cognitive control system
and social cognition system. The brain mechanism model of altruistic punishment includes three system: reward,
cognition and emotional regulation. Future researches should integrate the existing research results, improve ecological
validity gradually, use many methods synthetically, and rich and expand research perspectives.

morality, moral judgment, moral emotion, cognitive neural mechanism
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