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BN & R, B4R W SRR, Bl G SR
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FRm ] A 3 o B 7 B Rk . A A
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i A 2 T A IR AE A TR Ty T A B A s AL 8
PIHUAE (autism  spectrum disorders, ASD)H: # FlE #f
O3 AT BB AR 2 3R I AN R AR NG DR A N 2 A
T P S TR, (BRI e, R
DL 000 At A 0 BEEODR 285 0 B A At A A8 0 Y G S
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T E R R SR S AT o A ] Yo AT o )
KR, AR AR T B Sh LIRS, X
A rprt AN ERE HLEMEN. EEk, HEZR0
B SO iR 2 R SIS i A oX. 7/ K O s 7 2k o | B 3
SRS ATR Y Tz S O, I A AR S AR S T S
Pk, RSO ALEBEE—F R I (SR E MR T
A HE B, D ISR AN 2 W4~ J7 T R
B X I W G AT A G R B, R
S LEAR TR I M A 2 A SR
FE AL 22 5 T T HAS ki, e 4 1 1 L st
B IR BE - N 0 s - R BRI HE SR, 48 1 T YA e
WS AFAE ) ) RN =y B, 3 A R R A F 5 7 [l A0
AR T R L AL

1 IR S5 A8 R L i

55 TR AR RN L I A 2 3 (] 1% il ) 4 R Al
R I PR A A 5 SN [R] B4 i DXL 38 o S B X B £ R
ARTE R L8 AT 55 v 45 A4 i D) B8 DX R0 BT R B
WEIE & BN, I I 2290 I 1 5T 26 IR A DT AN
T R I X, UK & (insula) . HT 045 [B (anterior
cingulate cortex, ACC). 714 (amydala) F1%i T [7]
(inferior frontal gyrus, IFG)"'™'; TAMIFLAE T84 I
BRI DX U B 22 2 S RE A0 L w4 BN T, i pa il
Hi %7 M- (ventromedial prefrontal cortex, vmPFC)!"!. 4k
W, 78RR 8 4T 55 5 B S0 A9 A X A Bk
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L2 TR AR 2 A U Al 1) 1 TR 2 .
111 # T EJFG)

IFG 2 0 i fii (8] 9 — 38 43, F 26 T A B &
44, ASFI4TIX(BA44, 45, 47), ¥ Kaf SR TR XU
HhE SE AL FR PO g AN, A ST B R IFG I 0
5 TR AR G, I A B AR LA ) X3 17 24 11
PR 1 P, 3 AT AR kA DX 1 B
Bt 28 oo PR TV R AR FIAR O b N O, M
X FORE 1 IE 2 K A 4 IR e (T . LA A AR
P 5 PR A 2B | FRRIRRE Ly L ML
SO e i R M SRR Y B B AR KR, IR
RS TR R B A TRG #0410, Chakrabarti % A
S BRI TE T 1 2% b 19 45 43 sy (R R RE ) B
9R), TEME SIS HEE AR . B0 MR
LS I TFG Y ST 2 B BR . 2SUHb, Jabbi%s AP0T%
W, PO AE W E TS TR ARG R G I, IFGEL,
LS R B 0] DL g7 1 i R A O 1Y s IR
. X IR ER R B TIFGS: 515 B3 1% 1T 45 a9
T.. Shamay-TsooryZs A\ "%} IRG Y 25 B 2 FI R %0 i
AR B ST, UE— 25 0E B T IRG A BT X 2L 1 7Y
AR, AR, AR T @ RO, PG AR B H
T8 28 e RO O T A2 8 T4, RN ABR
] 78 %1 = 2 (interpersonal reactivity index, IRI)HP I 24
A o 8 R F3BAR, B AESAE A OCATE 55 h T
BRI AN RN . R, JEIFGHE
A5 fh A M5 A SR FE TR 45 L1540 238 o 1 75
A3 R PUME 55 Hh 5 1 5 9 R I 0 B 3 22
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S, FWIIFG R 1% AR 145 S M i X
1.1.2 i & o f 4n 4 H (ACC)

i £ 2 T A M 1) g 2 DX, Aoz T M ) TR THT
FEW R BRGE . BRI S AR T ACC T
FOa R ARG, AL A BA24, 32M1331X, W M F L4
INFI T BT ST A SR AR 22 T g A e I 2R I, i
5 MACCHR 22 5 X b A1 25 iy I8 201 filn, 33
T SERSM . A . ACC. M AZE 12 &
e, Wi & mT LA IS 25 #E A7 B A, b A 0 i R 5
(anterior insula, AT)TE V&7 8 & R B R 3% B8 5 1
AEBEERPY, M ACCARAL 5 K 5 47 5% 1 B 45
S5 HE A7 AN A A% 22 18] 3 e IR R AR s P,
I AR X A B R i AR 5 ke B, I B F ACCHE
¥ 25 TR R B st SR AT 55 Hh 1 2 ol o 2 8 ).
PR LA 5 FTACCHEIA Ry 2 2 5 2 o 2 ) B 22 i X
J T T 5 MACC S I Z [ iYL 5, Kim%F AP
i 5 X A5 i A 2k % RE (frontotemporal  dementia,
FTD)(—Fh i 2B AT PE g, LRI MILIERE )12
1) H A 9 I B AN ACC G X H /) 275 B 44 # 28 5T (von
economo neurons) AT EFEVEIR EEAFST A BE, A 00 i
£ M ACCH) g5 B A M 22 70 #2 2% 15t 5 FTD Y It R ™
TR I 5 AH O, IE B 2 R AR B 28 0 0 A Sk AR At
SEAT AN 25 %5 EAE Y. Boucher®: AP}
1544 PRI 17 A% B i 5 1Y) R85 B, 3K B AR
B B AN 4 AL R B, JE ik IE B0 5 L
Bl Bt R 09 1E 25, BTN 5 ) 75 BR 52 e 1 3% 4 £
T IE L FONRE T, LA 45 5ROk H T Driscoll 5%
NUETRG B GE AT SR 3 T R 2 A4 e 7 i IR e G
(voxel-based lesion-symptom mapping)it 5 W58 T
19244 A JRy kb M 28 3 i 53 40 2 AR IR IR £, 4
KRB, BELE BRI GBS R s
5 FLOHT AR 5 (e AR (R R 3 AR A OG. A, Leigh
A NP 2745 th KR H XUR 48 hZ NI BIF 52 & 3,
ACCYHH AR H B WA B i R BRRE I 32 8] TH 3, R
B Ay 3 £8 AR XL AR B D] 5k R A S, AN
T AR 1 e L HE T N RS RS DL BESE
S5 JLUE B T I 5 R ACCTE N 5 8% e A B SR
)

1.2 N
T 2 48 PRA A A5 B, I HE T A AT
fiE b P B JROIR 25 9 — A BE 7 U101 A N 3k 3=

BV OO BLEE (ToM), RBP4 s 7E M AR AL £, HLAE
I SE Al b AR 52 0 P At A A4 B ARURN JER B4 g
R b, AN S5 [R] T B ToM, RIS ATt A1
TR BR A BT R B, A0 L 2 IS ToMAH 56
i X, 40 vmPFC ., 3 I ¥4 (superior temporal sulcus,
STS). i[53 #Ab (temporoparietal junction, TPT). i
% (temporal poles, TP)&E, H AtvmPFCX] A 131 AY
PRI R,

vmPFC{; TBA10, 11, 1212555 X 3. W58,
vmPFCZ 5 Z R S GO\ AITE o), ) ok 58 FG 25 45
HRAEES) A ILE AT o R B, vmPFCXT LA i A2 1
hn T AE R E, U H X S B O AR 4 1
T U444, Shamay-Tsoory 25 A W75 G # 43 24 5E
B RIBESE KB, G RO SLRE B N R AT
7 AR A B TR, BN B R L AE 8 T
JEToMAH CAE 45 B i A5 1R 38 0 /57, B ToMBE 7 17 ik
2 B AL b BR A% A B R L. Shamay-Tsoory %5 A 81
Ji XA 242 ARG o3 245 19 VB 5 vinPRCHR A2 L
AT A B 20 A R DA S e R = 2 N AT
Fed, S5 A, 5D AT SN HT A R 2
AR AR LG, RS A ZU0E B E Al vmPFC & A= 0% 742 1Y
BTG B ToMAE 55 i B0 T AU B iR, TAE A
HIToMAH IR 55 Y PR R IIEH . b T i — PR
FNG Pl 43 SLAE 2 45 ToMBE 71 19 32 52 75 5 vinPFC 5%
H A, HookerZ AR 3 TR R BT 4524 I
(voxel-based morphometry) f117 A PEAl 45 5 ¥ & PR,
AT R, BT K fi 43 240E 19 83K Y vmPEC
TR AR /b H HAE ToMAT 45 24 vh (947 S 2 B0 AN
vmPFC K TR FUAH ¢, BV AR 35 Y vinPFC K Joit 1 R
D AR S BUAE R R . LIRS U, R o SR
KB K vmPRC 1 5 5 A\ 1 1% B8 0 B 4 3k %
HH.

3 4b, Shamay-Tsoory % A% 4944 A [] 26 8k
o A B B LI RE T HE TS, SEERh, BOREE
38 1 WA — A 24 1 “Yoni” (%) < 38 A ) 114 IS it 0 1T 5
FNE £ FIWTYoniFEAAT 4 GAHI ToM), 54 “Yoni”
XA O FE RS R A S R (TS B ToM). 45
Wk, SEFERH, vmPRCH AL i) B4 A BE
i b W Yoni” XF H O B B9 N R4 B R AT 09
B, AEE AT DL IE B FI W Yoni” 7E AR AT A, B J%
ToMIA I HAF )52 2451 3. it L7 1) 45 X6 3044 K ki
KRR BB TR, SR S52ZMR—3 &
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PR vmPECHHR 75 (1) #. 2% e vinPFC A & A= 95 728 il B 5 16
FEAF B I A L B 40 15 4 AR, Bl vmPFC /R 3
INAIIEAS BB 1 22 481, EP T vmPFRCTE A AL 1 o A2
HR G A U

2 RN S I SE

21 flHmF

87 2 (oxytocin) S — R 7E I 7L 3h W14 9 43 WA 1
PR, MR F A A b R 55 A R R AN i 22
JCA L, TEMFLIS Y (AL S ARG R A
YERPOL BFgE KB, fEF= R ph5ctE . #h&idie .
AR A ELAE IR VR P e R i B gE 48
= 20T LA IS 25 10 R Akt S5 RS i Tt
FEPO Xl R R BRI R0, =R RS R g
Z B ERH SO RSSO OB AT, B
ASD ., #h oIS . 5 AR BER FURS R 43 SL0E
AR T AR A I 5T & B PR 2R T DLYE T A, O
AR HEA AR 24 2170

= 2 A B TR R 15 46 191K, Di Sim-
plicio%: A VR Marsh % A PO BIF 5T 4 % B, & B4R
= 3G R T RO AR AL A T, (R R B
LB N TIEARAT B kst AR, 41 fLIE AR s
S F I 18] Y S B (17~53 ms), B3 AN A0 B (bR
SR AL, B (A A0 T AL R TR 0l o A 2 3
JNB7. 258l M, Fischer-Shofty5: A\ B8& 3, 522 7
A, 28 B gh i = g5 1 ok O AR 1 L AT
PO ARG . R H R R R T o )
TR I 4 R I A e 8L, (B = RO A T
(14 5% M0 o DA A S 5 2 01 0 S B 0 5k R 4L A L
B, o A 7 2RI S 0 A Y A0 Al N IR A R ) B R
AT B A AE 28 A 7 2R Ak B Ok HR 3 A 3 A A () G
JIt S BAG OOON SR, X — I 5T 4 0T A 15 B
102030 3 BE T 5 T A5 E) 09 P I 45 R T RE S R i
R MR 72 WA EAE S 800, B RAERRE 1
SAE T A RE VT AR IR AL [R], AT R B
AR A 1 2 R R 1 1 5

7= R AT ARG SR A A B, DA AR e 1 R
1. M RO E A W A1 5 B A (— A A B
WAFLE WAL T — & W S, JFAR 4R AH R i B R
5 S P rp N A8 BRSNS 7 ) A 28 i
(I B ILE B, A LT AR A0 A A B B, 5
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N 25 A 7 2R 0 R A I BN A g5 rh SR B 4y, B
18 7= 2R 4 1 X BB % T U A S TE A b N G 28 0
(EEAEAN LT 55 P R B B 22 500
SRMT, A58 X A5 4 4% 32 BI85 003 1) £8 3 2R A 744 ™
FAAH 5, OSBRI R R, X
485 S R WA 7 28 XA B LA A 8 Y RO T A A Y
T

J34b, De Dreu®s AT fi 7= 256 1A O Z 5 i
AR T S TR Z A B LR B, Flhn, i1k
IR 7 25 AT LA ek 3 5 A1 A P R ) ) A BN L
EMER—ct:, Mmil iR CR. E—2 MRk
B, A 2R P A OC 2R /R FH 2SO 35 20 T 1A
PN BB R ST R OKE), R ERB: SRR
FIZAARLL, SR G 2T, JLIERR TR i AR
BYTEASUAT: 55 D3R I 25 T Z2 2% fE A R 25 1 5 /D
B N 25, I R TR Y AT A R S A
K, MATTAE R B % A ANl 253 2, SRR 5
A, A EE AT LU AR i R D1 R
— Sl AR ) A S UL A, DT R v AT e TR 1Y
I 410,

7= R AN AN BB % 02 £t 5 g X ) LA B B, i
A] LA 5 ASD SR 4+ 2 B 8l RE 71 AU K 481 R 1 (O
PRBRGERE Y b i [F] A1) B A5 AF I8k, A B T 38 8 2
T 08 P14 R 38 3 AL B () 70 4 ASD HR A i ik i
=2, AT AR R I 2k T A AR O Y
FURAAEASDEE FH WA — ik LA IR K F, FEARE
PR v N0 R Ao A T R AT T A > A7 2 R EER
AxBF, BIVHR #9520 56 (reading the mind in the eyes
test, RMET)', 55 52 5 2 Jg 77 Ab B 1 58 3% A HL 2,
2 B 7= Z AL P Y BB 7E RMET X4 Hp A8 ) 40 Wy B
TG v, X B S5 H A A E B A I H e G HE B
U XSy B, 72K AT LS SR ASD AR ¥ %t
T IR el X T 26 RAS W B R, XA T Y
T HR G ] BER B —E IR TTE .

22 BMFE

2L E (testosterone) J& —F & IS [ B2, FZ
BRSNS, IR RS sy i
PEGETT, AR 5 5 U 4 b i K 2 R AT Lt
WAL 205, RPN B R AR L T~845 . SEALE
EEEM RN R, eI R A EE
HEHE . PR L, BARKFESEmARE
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HeAFRR ), PR EALE KR R, HOF R K
AR T Ao, Hb2s 5 AR A A7 e il dn,
1EE ML TR AR, — 2 WL g 5
R Z A R e AT 7. i HEQ-C
(empathy quotient-child version)i® il & & B, 6~8%/
ML 4% H 55 A LA e s U,

5 LAE BRI E K I S2 AL KT, B RS2
# (fetal testosterone) KF-, 50 MA Kl 1) 4544 5 1)
REM & R, T2 AR A HURIAT R, B an AR i
RGN (systemizing) (AT . BAE . T L FE AN
P gt 22 5 1 0] B4 i ) AN BE 7 A7) AN AR Y 7R i
BRI E, BAERNREREE B, LR
FHAKT Chapman®g: A 7Y FJEQ-CH2 F HMIRMET
XF6~8% M LEM 1 &8, BEM- i EIEK TS
EQ-Cit & MIRMET Y 738U i Wb 35 iy Sk OC, BV 7= i
BRG0P %, LN Re ks, 2R E
TA R AT BB 2 H 7 S AL 25 M i ) LR 1) 45 4
TR A&, 7752 AL 2 KT v WU i 19 &R e fk
O, I B RE AL, ) —Te T
T S8 LR A5 T LA X 2 22 DN BLZ5 G 1E (polycystic
ovary syndrome) & B JLUEATHY. RIS
FES& 2 P b s DR N 3 A 25 L, 5 SRR AU HE O D)
AL, VFZ/NEEI I 70 IR 515 [ (2 N 5L), FERE
FHIEWEE bt 2. X 20 00 LR A AE I Lot
M AT R L A, JET R B SAE B 9N ) 42 il A 5T
K, BILTET 5 WIS EKE R, 06 )L
EMAERAEZN B AT R, BAEAR Y g
BB 55, 3 86 27 4% AE HAE A OCAT: 55 v AR 4 THE
WA R R LLEAR Y. 55 B FH RMET 4 L
W —BE B, it RBEZERLE, s
F KT, JLEAERMET PSR, B =[S
HE K5 ILERE 1 Z AR R 5 56 R 770

AR RER, SZILRWMS T AE
e PE B ToM AN HR 1 25 R BE 7. ZERMETH, #¢ik
T R H N ) HIR S X S ) b 15 4 A B
R, SRR, SLRERAMLE, HFFAELER
IAERMET R A543 A%, LA 58 7 9 1 55 1),
WA B KRB, SR T R T 2R 1 A
D5 GBIy S T e A SR ) — N A) S, BRI T
A IE R 5 At 52 221 25 FRE B E R 7). Bos
4 N2 I EMRIBFSE & B, 52 R A e, 2
ALE AL BRES AL T /ERMET S #2 1 IFG 5 XU ACC Al

% Bhiz 21 X (supplementary motor area, SMA)fYIJfE
A, 1ZEIE A N IFG-ACC-SMA MW £ J2: 1 45 1 31
b T bk PR AN R S RO B B M s Bl Sy — I
fMRIFIBFSE Y, B2 RI R E, WA T
KGN, OFC, AT Efl = AR X 30 1 5k
PR, WA PR RGBS A X RS, X3k
W11 S 3R AT RETE +1 23 BB 24 ol 5 ok B 2
TR,

3 JEREAY R - AR AEA

FUAT 4 1k, R 22 50k 50 35 2008 1o AR 5 il XA 33
{1 R B A DA A h A T (A L 15 45 o B A S AT
AR AL, 10Xk NS IR A 15 M PR 55 R Al A 5
B T N R AL RIRSEAE T, FRATE e
XA T T AR AT S R B AL vk, i P4l
AL S IEE R A AR AL UK, SR BT L
VR, LSRR GE B 6 D 22 25 P TR 315
RIMES PR, fRa, MG NRERE
FWFSE, TR 2R H A 00 B ) RE v ik PR AR S xR
I B B SR S

3.0 SR R8O

XU FWF T2 AT T kst A% AR B A1
FAT Sy 2R A5 e B2 5 %) T B 9R 7 %, AR 4 [R] B9 XL
£ ¥ (monozygotic twins) Fl 5 BJ X 2E - (dizygotic
twins) % 25k PR S = A R0 e AR AR LR R o A 1 A T
N B, A TR S 8 A BRI DR R BT 3 A
AR5 (7] B AUAE - JL - =2 1 100% 1 158 14 FE Al
ST LATa) B9 XA - 22 ] 1 26 S 3 2R I T BR B AN [
S PR F LT T 50% () a5t AL SR AL, AT =z 1] 22
ok BT s AL MR BT R SRR . FEXT SR AT 3R
R 2458 T, Knafo 5 A BY%-E 100 XA 7 A
AR ZE S s AL PRI 5T (R 3R 1655 2 B B ) #E 47
LERGT, AR K IBAG R G T G 22 55 1 35%.
XEWFIED, AN I, ARG F i R
15 1 SR 22 53 43 51 30% F126% 52 ph 33t 1% PR 386 T 3
. Knafo NI BFGTE /R T it 535 2 1)
A HARE]: S —, BRAY T R E B 7 KU 25
st . Hermigid, HA TR PR s b L
RS RL A BEIS 2 e e & . SR, 1%
ST, SRR EF S TIER M ERE. £,
L 38 1% 000 Pl A8 A G A T o i f . 5 =, b
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175 B 7 G 8 A B2 18 A2 B4 S REOK.

AR Z2 PR 858 3R] R 23 52 2 A RO AT oA,
UNZRBE R EA B ACBFEUIR T 3 N BRI BRI A%
HOE SN BRI, SRR L Y S A
RATNAFAEARNE. BN, B 25A 8w 0 345 K F
B, 22 A2 32 B s 1 LA A RSk i
185K 5 55 0 AR K A SRR, (HIE A0SR
(¥ e K5 55 i A AT 2 IEARSE R R L X
] R L B S R 2 R R A KA i A ) 52
IR F KT T Tk~ 2, Tucker® AR I,
10~20% 1 Z AL RE 1 5 AR 2~3 2 S AH 1Y
LIS RE ) B B E IEMI SRR R, 0 F &AL fE
HAERB AR AR AL BE T 2RI R R IS
HWNR, LB/ L E AT RE 2B ) BEA R 5 AR
KAREIVERDILE BT N, F35b, JLBEAEAL T 7 8
VOIE], B 2R AR T B SCRpAT o R] LB L # A S
AE I, B SCRRAT B, LRI e D . [
e, 7EJLEAL TR I RS, B TR
(SRR AT IS B s i B R, 5 S A AR
AR A 1293 2 0] 2 T i 10 06 R A AT A
AERE SR, N, — IOk AR R F T R B,
HHEE T 5 AR 0 [ P 22 18] S AR K P2 456 AR YR,
L5 QA5 P 22 18] 47 A 550 85 7K 122 4 5% ZR 9 A A X
i A B T 22 1 A B Rz K A T I AR R £
T F) P35 2 52 Wi A ARz A Ik L O BE . i,
Cheng %5 AP B, 15 4F B 7 AH SC B (9 B CAH 1L,
B4 N D FE WL Al AP I 0 LA B g SE 5. H 2
AR 22 b= 2 e AR 2T AILAR) SR A IO 1) 282 5 500 =
A B N B SR R D BEAT YN R BN, N
PREgREVIZR . M P | SO R AR S BRI 55 7
VEARAT LATE B 4P A 5L 5 G b Al N P17 U 9 e R
T, AT R H A RO

3.2 AR SRS RS R

321 REERZGER

HHETAZI, 5= 58S KT RFRRA R,
J6FLIE A 2 G SRR R A5 7 T, X SR B A S BRI At
25 I REZ A, ) I ASD AU #h 43 245 P [R]iF,
R 28 B IR RS2 AR5 BE AR 255 M AR AL 234 7o A
N, G RIFE S3c A L A SO A 26 8 15 46
Rodrigues 25 A "OVHF 5% & P, A PE &K Z 14K (oxytocin
receptor) 5 K rs53576 4 i3 I i B K B 58 178
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A AR B A 5, RPN ERMET (7 2:4%) fn
IRI[A) 4 CRe B 3L 1) = 25 1 b, 5 GGRIBAA LA,
#5745 2 — A~ A-allele M) WK (AA/AG) R B ALY
F5 R A A . Smith & AU 1236 IR A7 5 A 5
WA TIPSR, Ml 7514 R 54
Bk, AT RN 5AA/AGHRIPHERAT L, GGRIPR R
PR O ) A S MR K S R TR B, HLAE IR
b A v S N s 2. Wuds AUV, AA/AG
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Figure 1 The theoretical framework of genetics-environment-endocrine-brain about empathy. Empathy was jointly influenced by genetics, environ-

ment, endocrine and brain
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As a vital ability for everyday communication and survival in a socical environment, empathy, including affective
empathy and cognitive empathy, plays a crucial role in helping individuals feel, understand and share the emotional
state of others. Affective empathy was defined as sharing experiences of emotional states perceived in others, in-
cluding emotional contagion and affective perspective taking; cognitive empathy involves the ability to engage in
the cognitive processes of adopting another’s psychological point of view as well as understanding other’s affective
and cognitive mental states, similar to Theory of Mind (ToM). Given that empathy provides the foundation of mo-
tivation and emotion in individual moral development, it can be used in clinical practice to optimize the medical
treatment by promoting patient—physician communication, reducing patients’ anxiety and distress. Thus, it is full of
social significance and clinical meaning to comprehensively and deeply explore the biological basis of empathy.

To get a better understanding of empathy, this paper will review relevant research on empathy and list the possi-
ble influential factors that may affect one’s empathy. First, based on the evidence from neuroimaging study on both
healthy individuals and patients with brain lesions, we summarized the neural basis of affective empathy and cogni-
tive empathy. These findings indicate that affective empathy involves specific brain areas, such as insula, anterior
cingulate cortex (ACC), and inferior frontal gyrus (IFG). In contrast, ventromedial prefrontal cortex (vmPFC) is
specific to cognitive empathy. Second, we expatiated the factors related to endocrine system that may influence
individuals’ empathy and their related behaviors. Whereas oxytocin facilitates the response of empathy, testerone
weakens it. In addition, fetal testosterone would influence the development of individual empathy. Third, the de-
velopment of empathy can also be affected by the genetic polymorphism of oxytocin receptor (OXTR), zinc finger
protein 804A (ZNF804A), serotonin transporter (5-HTTLPR), and D4 dopamine receptor (DRD4). With the devel-
opment of a child, the influences of environmental factors, such as characteristics of family members, parenting
styles, and schooling, on empathy cannot be ignored. Taken all these possible factors into account, a theoretical
framework for understanding empathy is proposed, which comprehensively reveals the biological basis of empathy
and how it can be affected by genetics, environment, endocrine, and brain. Furthermore, we discussed the short-
comings of previous studies on empathy, mainly due to the small sample size and/or the isolation of influential fac-
tors from the whole theoretical framework. Finally, we emphasized that further investigations on empathy should
focus on longitudinal studies with large sample size, and make efforts to reveal the interactions of the influential
factors (e.g. genetics, environment, endocrine and brain). More importantly, experimental findings of empathy re-
search should be well explained and translated to the social and clinical applications, as the improvement of empa-
thy can be used in promoting social harmony and enhancing clinical treatment.

empathy, affective empathy, cognitive empathy, brain, environment, gene
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