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SEHEESEVEEGTH: TEM-

TR LIRS

O

(B PG I R D B2 g, BRVE A JLE T AR OB 547 @ B T S 95 ol
BV AT SN SR A S SRR, P 710062)

S EERHIIERHIER

=

A
8 K

M E REENEGSTOE AT B, ([EAERZ HFTE N TR < IR - R A7 R A B A RS
FEATENLE] . A T Z 2K IR0 FEE, SR IETE R DNA ZpBUHOR, TEP AN AEAR (EREAAD 7
407 BT DA, Myge = 12.77 £0.74 25 BAIFFEARAL T 109 275 /D4F, Myge = 12.54 £ 0.60 2 )R BRI ERE 5750
EAGATRIER, IEHEET - —5 BRI HPA flZ 3 SO fJa R, LABIARAY R A1 . 25
RAB: (DEFEWER 5D AT N IEMDE; (2) HPA Bl Z2 54 S5 705 BARIE FF A9 S AR RIS B2
HAEAGIAT R, WSS IR E A A 017, BRI, Al HPA R Z 5L Snis  BAR g i D 4E A
Fb, HPA fili 25 D5 SOINAS 435 (0 A AR L2 ) AR I B A A S e AR AT, AT i 17 36 B 4057 A 1 XU
FEEERAE TS — AP IRR) T HERUE, AFFE AR T IR IAIREG | 8 A% R KA P 3R 2 A TR AT
IRTEAE AT AR L, JF 7 4R A AR T IR T 5 1m .

XK HER
SFEE  B844; B84

[ 4

A T Rt A W A R BRI BELT,
MMEEERESGE A C W BSERASH A2
PPN R 94Ty, AdEEM . beth . 8% (Nock,
2009; THNER 4%, 2013), H AT R385 in i+
H AW R (Nock, 2009), MH & W rh i 31 B AR
B FREME%EYBrown & Plener, 2017; Moran et al.,
2012), HAAE AT A 2R S RAITR, 25|
W E )1z R0 . Tt oE & B E bR 4 H
Pk % A 17.2% (Swannell et al., 2014), fi7EH
[ AAF AR FL AR R385 T 27.2% (Fan et al.,
2021). HAEWIRAY A O34T R AT AT oK ok — £ 51
FA 0 B B TR) A8, G250 . B R XU 4% (Mars
et al., 2014; Wilkinson et al., 2011), #&72F 4F H 1
A7 R 1 JRURS: DR 3R B K A ML X 2 A4 B 0 ft
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HARWERE, A05, AR, T M- R, 25 2oy

FRA R X W oE R E AR W ER & AT 0
JAUBS: K25 (#1140 Baiden et al., 2017), HA®FFEHR
T Exi—FEA—"5 I JIf (hypothalamic—pituitary—adrenal,
HPA)fil1 5 K] K AR (A 1347 A e N R B X A 1
TN B (%€ 4%, 2023; Valencia-Agudo et al.,
2018), {HC THAEWERE \HPA st & 3K 5 AR
el 2[RI VE FSZ 00 E AT R, AT A D i [ R
ABIF 5 T R R < PR B — P SR A AT S R AL HS
MESR, WRAIRVDIT AR A OifT e R AN, i
AR H T R RS
1.1 EFHEGSEGI1TA

T BRI 2 5 > 4 B o i B 1) B 2 X 2R (Lob
et al., 2023), FYIA R EREERFS A 57T 2 00 ] RE
M\ EE A I — A 2 2 R W FUBAE W (Tob et all,
2023; Miller et al., 2018; Paul & Ortin, 2019), #HAF
WERHZE R WL R IR RAEE, F 2R 1E &



%12 B i # 4. BAEMERSE/DEBLGIT N T EN-—TEAR-"5 L AR5 2 3 5 K ER A /E 2117
JERF . KR ERR R FE 55 (Bernstein et al., 2003), NR3CL) F1JLAS B iz 48057 H B2 7% T 5k [A] (catechol -O-

75 110 2 JR A i g FHLAS 760 4 LR 3 A 3 400 005 48 T A
WTEZNHL. 164 . CRE TR N Re Ty, HEm &
AR B 5 0 77 2ok Bk A v 3 ) Y [
(Yates, 2004), [ i GBI FE H 370 vy P 25 40 2
AR RE R 1T BB BN B G 55 1 AN A 22 1 V) 3 B e
TG IS A B 3 9 XU (Nock, 2009), Bk Bk 22
() SEUERIT 98 o BEAE I A 5 8 04T R ] Y 56 R 42
HE TR o P MG & BLAE AL X B R L EE 7 2
AEREA T, Py BRI ER R MR TR B A
178 (Baiden et al., 2017; Gu et al., 2020; Wan et al.,
2015). DA BT R4 B T B AT 1) R 15 i 0% 000
/DAETE 3-8 N A JR (Garisch & Wilson, 2015) 5 2 4F
JE B AT R (HZE 45, 2023), —Hionsrir I #
AEIERF I =R AL 5 AT A O, RN R
I B IR R AR i (odds ratio = 2.31~3.03) (Liu et al.,
2018). LAFEMFIEIA K B, FEAF I R 1R (U He B 4 3
ZXF B 51T A ERGE BRI (Liu et al., 2018),
ot 2 AR ] FE 75 K Z R RIS AR R s, A 3
AR e T AN B R B AT S I R e R Y
(Zhang et al., 2022), Ut T EAEBERXT A 0174
HLA S AR H
1.2 HPA Bz EREMATIEAR

G LA ER MR ZE S h A
7 (N Wan et al., 2015), {HIfE A 20 F AR
1B B S IACET BT TR) AR B RS A s B )
R, PR SR i B () 2 (R 1 06 R 4 2 B AR
FEA Z B HER I (Tob et al., 2023), “EJE-JE 1~
TR B ) 48 T R XU 35 D) A S A 7 7 P A B8 v
A 5K B0 BREE AT R (7] R A XU (Monroe & Simons,
1991) ., “ 22590 7y SR ARUIA Ry o FERIARER T — A
WAL Ty A, T ) JBRE DR ) A6 B R i A
B o Rk, AE U R oA T AT R RS R
FE T A 2R 5% o )AL L ) A XL
(Belsky & Pluess, 2009), Fi~HLiSHlHH I 173K 5
WEERI A HAEF . HPA il 2 Go V8 1 52 I B 64 43 b,
FE D) O R B AR A, LD Rer w5 AR
I A5 PR PR ] DI AH C (Koss & Gunnar,
2018; Reichl et al., 2016), HPA %liAH &35 K 4nfe &
R B B R B ER 1 B2 R L Al (corticotropin-
releasing hormone type 1 receptor, CRHR1), FK506
A1 5 KN (FK506 binding protein 5, FKBP5) .
Wi B BUB R 2 R (2 AR 3, C ARl 1,

nuclear receptor subfamily 3, group C, member 1,

methyltransferase, COMT)%5:2: 5% HPA #hZhAE
(Oswald et al., 2004; Polanczyk et al., 2009; Stramecki
et al., 2020; Tyrka et al., 2016), ZFIWIRE N 12
FYE(HI U0 Heim et al., 2009; Piechaczek et al.,
2019). WF5E 7~ HPA Rl Z2 28 PR 345 500
PP TR ) R [ YOG 2R, TN 2 i T B0 5 BT )
W), FKBP5 J:[H rs1360780 Z2 245 T 45 LM 4
A H CC HE DA BIAAAT SR B4R B2 B3 ) L
[& fi5 XL % (Binder et al., 2008; Piechaczek et al.,
2019). X2 KA W4 J , FKBPS Jk 4]
rs3800373 2451 AA B ELMA LA C S AE
PR A B8 v 1 E AR LB (Roy et al., 2012) H i
TRIE HPA HhFE N 53R BTS2 B0 [ AT 0 I BIESE
58RAR D, WA — TR 58 25 5% 1 38 3 i F g J
FKBP5 %:[4 rs3800373 Z 25X & A4FE A Hif T i
o, S B AA PR AR 28 T v B AR I S R,
HCE 3 AR B 30T 40 1 T i R N T e, #EA C S
AL HE DA HL 28 g v 5 4F 30 18 A 1 7 /0 4R RIdE i 0
TR R Z 0 AT (AR 55, 2023),

DAFERY HPA il JE PR 9T 22 R 5368 IR A7
R EE R 5 8 A8 B4 RAEAEAAAEA — B0k .
A LER B T LIE ST HPA Rlisp L F A s 5 bk
58 A2 B 5w SR B A oY, R B — e it 5 SR B
FKBP5 rs1360780 £ 251 15 11 M FR358 38 B 5% I AR,
MR RS A TS S R S, T S5
PRI 5 B R XU A O, (HAL A W90 A 19 31 2
)45 5 (Normann & Buttenschen, 2019, 2020), iT4F
K, WFFREY] HPA AL g L iy L5 otk
IREEAC HAE AR OB EL ) (M cKenna et al., 2021),
LR R ST AR H, 22 3 DR B0 A5 43 (multilocus
genetic profile score, MGPS)HF 5% Jiu XX AE i 2 4 17
AL AR B, A w8 A R T R ARG 58 ) A%
(Cao & Rijlaarsdam, 2023; McKenna et al., 2021), 4l
Starr fil Huang (2019)% Bl HPA %l £ 3 K 2454
SRS A2 H 50 T AR, (45 B 2 25
PR HEFT A B B AR I T A R R 2 A A
A HAEM . A —BE 98 HPA fiZ 5
e A2 5 A AT iR T R, DRk
HPA %l 22 5 PR 0075 73 e (B s g 1 AU ) ) A s 22
I AR (R G AR W IEFr . HKIE PR S 2T
VR A I E ) AR (G 5 4, 2024),
1.3 &R S iE A

R Bk R < IR — PN SR B 17 R A i B AR
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57 %

L

#l(Caspi & Moffitt, 2006; K CHF 4%, 2021), HPA
BhEE R T SR A BAE B HSE  A it R, i
A BB I A AR B (] H AT o TERS s A5 2
YU, N RBLJEAE 5P R BT 5 HAEUE R ALK
1A% A ) VR ) AL R IE (Leboyer et al., 1998), AR
FEALFEMARTE 25 . 2SE0R | IARINREZ . bR
M 2 £ 3R AL A AE AR (Otte et al., 2016) ATER #F5T
SR TR (A% O IR 22— PRI Bk 2 (8 X i A 580 L
- BT AT T Sl 0 6 S BER A (2 /L; Watson et al.,
2020)VE AT Sy SORT P A5 QSR ARE | RS Bh 4 LAE
BN A (Umesh et al., 2018; Xu et al., 2020), HLAH
T GEPE AR 25 dngs B 5 Te Bl gk | PRUBk ok | A
HIIRESZ A0 452 H AR A AT 0 I TE N R AL (Hu
etal., 2021; Lamontagne et al., 2022), It4h, BT
HAIS A GRS, A Brodsky (2016)F H 100
B 55 18 1 5 TR Y 52 HATE AR 2 g 555 P 1) BRURRAIE
A& R N R ARG 25 S48 | 258 H), M
MG I B AT By . Rk, SABYE S A id TR
(R TE N R Y DL R 9 /D AR A | DL 1) 15 46 G 55
OPURHE, AT7E AR R R 5 G B R A2 B
it b b AR

H T4 B = SEERT Y B4 2R X — AR,
EA BRI HPA B2 3L R g 55 A R
IBE NI BR F . B2 7 B T ) 38 B3
e 5 AR W EORAE AR, 5 HPA B2 5K 2
BRI L, HPA il 2 3 B 245 43 v (RP &
B A% T SRR ) I AT Tk B v B T A AT
KU (McKenna et al., 2021; Starr & Huang, 2019),
L5 IR Be 8 53 B 2 7 A0 AR BE 8 9k 1) SN A 40347
(Fox et al., 2015; Valencia-Agudo et al., 2018), %=
AR K5 — 4 5 B DR Z /) A0 T A K
(Wu et al., 2019), HAWF5E K SAMARTE 500 55 5
AU I SC R i TP E I (Hu et al., 2023). 3T
Wi — 5T 2, FKBP5 3L B2 infHsr 58 R #
FRAT R 38 H SR A Ak T 380 11T 5 e 7 /D4R B AT
Sy, HLARIT, FKBPS 3 K S0 #5438 5 (f Q4 3 75
(0 2 ), A R BFRAT X 4R N AR IR Y 52
Me B R, TG T H A AT S B9 KU (Zhou &
Gong, 2023), {HA CHEFWEFFE S HPA #hiZ
FEP S B AR HE M2 E Ot h, A R

gi b, ARBEFEAN HE R < B8 - R AL 4T
ARSI A, R Z I 2nis o a
TEPIA ML FIREA T, B 5B ETF 57 D4R A
it h Z [ 56 2, HPA Hl 2 3L B4 i o

YER, VASAMARE h AR (BB W 1), 24
HPA il Z 3K R hnts o 5 # A WERF 3 HAEH]
W, XN SR BB R R
JI AR vs. <22 50 Gy Bk B R HE T K 56 (Widaman
et al., 2012),

HPA%H

Bl RigsimE
7. HPA %l MGPS 1R F o fini—3 -5 L AR5 £ 3L 2
(Y.

2 AN

2.1 #ik

ik A BEP A BT ef . SR HPA il
T ZHHAFFT, HPA HiliAH 56 2 38 N3R5 58 HAE
FH IR 31 8 25 PR 7K P B 2500 524 0.02~0.08 (McKenna
et al., 2021; Starr & Huang, 2019), X/ G*Power
3.1.9.7 JEATREAR AL T, 45 BoRAFE RS 80%LU
RS S (0 = 0.05), AT 101~395 &8
o AUFFEIA 421 BrhpA 25 T, AR
WEALFE TG PR 2B As, 3325 6 AN AT RS el 25 W i
FH, o E A B ARE . HEBR T S B4R L
FEAR B, K 9 24 HITERL & gk, fe2ert
AALE 407 2B DA, FFEPIEZOR, FEATY
R 1277 £ 0.74 %, Hbh B4 195 N (47.9%),
A 212 N(52.1%) o BESEZ ZE KA X LR
Fli 85.5%, EithE N 11.1%, LRMaUARR L L
FHh 34%. OERZHEKFIERIH L LLT # 5
78.6%, FiHhHE W 14.0%, LERIEAR XL EE L
7.4%. ZEEAWAMLT 3000 JCHY 5 22%, 3000~6000
JCHY 53.8%, 6000~10000 JCHY 5 16.8%, =T
10000 JTCHY 7 7.4%.
22 MIRIAESER
22,1 EFHES

K H L Z= W 4 5 1] % (Childhood Trauma
Questionnaire-Short Form, CTQ-SF; Bernstein et al.,
2003 )i 5t 75 2 A AE B A A A v 28 D7 1Y) 2 A E
WRBEDERSE, OF 28 AW H, Hd 25 4k
RITH, 3 MRUEWH izt R 2 HHEA R
UF 115 2503 (Wang et al., 2022), 5 F 40 & 15 e |
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R RERE . PRRERE . TE IR Z A K A 240 A 3 i 2.2.4 HPA HEXERFRR. 28514

FORHIERBIERFGS NI E, ez BA AN m vtk
2 SRIEEREY) R ERE(S AT H, dneg 1]
A NAT B I 5855 11 i 5l 59 28 3) FPE FE 15 (5 AT
H, e NE LU iy 7 il B R s L E R i 85 th )
A ERBOE N EE ER R R . H ARG
AIH, ek BA iR A SR HEZESOR—
FO YRR ZAR(GS AT H, AN “FRATE A ZENEARNR)
WA SR B E N AR Z 048 bR . MAERH S
RO ARERCIA, 5 RFREEY), 1orilkm 3R
W 2 A S RE A/ B KT By o A B 5 v B AR I RE
i Cronbach’s a ZREUH 0.85, FHEAWIZAAY Cronbach’s
a RHCH 0.80,
222 ER

K H Ui 98 o0 40 B & 2% (The Center for
Epidemiological Studies Depression Scale, CES-D;
Radloff, 1977)I+ 5 D AERMIARKF, #AM4F [ 3K
el 1% R AL 20 DI H (Gne— L8380 H A NI
AR, R 4 810 AR B A SR D
£, 3 AR s AT R, A IE B,
A3 e U AR 7K P iR & % R AR [ DA
BTz, A R ERE (WA 45, 2009),
AR5 AR Cronbach’s o RECH 0.91,
223 BG1TA

K AT FAT R A A it
(EZ3E 4%, 2015), MIEHKIET Zanarini 55 A(1989)
Yt il 14 341 % PR N K B A5 2 Wi (Revised  Diagnostic
Interview for Borderlines, DIB-R)H 1 10 > H {755
H, THEF4EL L 12 DMHAHAEGIT R, eEi;
Ao, “RrE >, <EmIE A S LAEUR 4
WH R st fAReE, 1R, 5
FWH Sy, S U AT b L, xR
C T EEH DAERR, SOEVE RO
(FE5% 4 2015; You et al., 2012). AHF5E T [ 4
17K Cronbach’s o R %N 0.88,

RAEMERAE AT DNA 20, B ACRAE 3 ml,
K HaE 2 DNA - Zifbid ] & 42 B DNA.
Sequenom (San Diego, CA, USA).ts 3 5 4 Bh 0t
fiEE/ L S KA TR} (MALDI-TOF) JFi-F- 4% 1110402,
rs1360780. rs4713902. rs41423247 Fll rs4680 £ 75
e e Y i T PN B i SV W N (A
99%,CRHR1 rs110402 .FKBP5 rs1360780 .rs4713902 .
NR3C1 rs41423247 A1 COMT rs4680 HLFH 25
PR R B 70 A 4455 Hardy-Weinberg V- (ps >
0.05), WK ZEL4E A FHE K 43 % (minor allele frequency,
MAF)Y KT 5% (W3 1), X SEHE R a7 5 30AR K
H 5 S AR OGRS R AV (LR 2), &R 28k
5] %) 7% B -7 (linkage disequilibrium, LD)7E Al $%
Z I (r* < 0.10) (Pagliaccio et al., 2014), S
1 HPA HliAH e Z 2 F BInfS 4> (multilocus genetic
profile score, MGPS)f¥ 115 J5 7% (Pagliaccio et al.,
2014), R4 £ B A% 1T R 2 A P (single nucleotide
polymorphism, SNP)S5#IAR K& [ 173 4H 5 XU 22 74 1)
KFR, HIR A RS 2 5 B R AT 1 )8k
0 (M) gmpd Il aAlhn, 4508k, EMEH
T B AR R B 2 B (L3R 2). A 5 Ay
HE DRV BUHE B B AE, DR IS 2 0 B LB R A AT i
9 AT A B (Coley et al., 2017).
225 FEMERF

AW G 28 32 B PG U 91 K 2 40 B 25 B 25 7 o A%
b, CEREIRT, R . MERAEACREE S DNA
PEPCEFIFRAI AT B M AR TR . WP A
BAEARN, A5 =07 B9 ANE R B 2 5 #E 1 T 5 dE R
o BIGIHTEARER . AR, AT N A
FRAIE, ARG REMERAEA, SORCRMERT 30 43
BRNRREIEE . TOK . WA . TSR, SRAE A
AR T, AT BT i . AR AS AT
ik B YR A FEIVET DNA #2HUS 438, e it il
SRR T 15 280 AR BRI O BRI 5T AR 58

®1 BRMSHEERBRSHERELR)

Hardy-Weinberg ~F-fiif

FH 7 55, BN AL AT (7SN MAF .
X p
CRHR1 1s110402 AA (316) AG (85) GG (5) 1 11.70% 0.07 0.79
FKBP5 151360780 CC (215) CT(162) TT(29) 1 27.09% 0.04 0.84
FKBP5 1s4713902 TT(242) CT(142) CC (22) 1 22.91% 0.04 0.85
NR3C1 1541423247 GG (254) CG (139)  CC (14) 0 20.52% 0.91 0.34
COMT 14680 GG (229) AG (147)  AA(27) 4 24.94% 0.27 0.61

H: MAF 4 minor allele frequency 455, 1038 IR S0 36 K43 A i %



2120 L piiil 2% iid
*2 BEAMERESMRBEREHBNXER
SNP £ SNP B H 5 AR RS R A 56 R
CRHR1 CRHRL & [H Zm i 41t 15 b i Bz I i Bl i 22 1 A0z 44, il 95 4 0 R Rz i R ik
rs110402 B X AR A, B0 B R R B I R R SRR A A 5 B L (Polanczyk et al.,
2009), WFFTER G Z R (I GG 8 GA FENAY), Wik AA FERBIAMA, HE
= AR KUK (Heim et al., 2009; Polanczyk et al., 2009; Ressler et al., 2010),
FKBP5 FKBP5 3L K 4t FK506 454 R H o 15k H S0 R T E 2 IR a5 G, BRARELXT B Joi i 1) £
1s1360780 e 3 53 HPA il 7 2 1508 59 (Stramecki et al., 2020), BF5E & B T 5 3 R #54 %
(BF TT 5k CT FHEANH L CC 4lif 778 5 = 1AM AR & B 43 45 KUK (Dackis et al., 2012;
Hernandez-Diaz et al., 2021; Piechaczek et al., 2019),
FKBP5 FKBP5 rs4713902 £ 410 FKBPS F£ik(Lee et al., 2018), dJEif M HPA il 5 5t
154713902 (Stramecki et al., 2020), BT R B T i 3L H#E# % (M) TT 8¢ CT ZHM), ik CC %
RIRIASA, F 5 7 AR 5 47 0 B i 4540 5C XU (Adrian et al., 2015; Martin-Blanco et al.,
2016; Stramecki et al., 2022),
NR3C1 NR3CL ik [H 2 il e I 28 32 A, W B T 3R 2 AR o A 7 SRS A B4 2Uh, AT Bk
s41423247 o Al L X 2 IO AL T A S M B R I AT R 5 SR B, 4 1] HPA
IR HE 1A S 13 (Tyrka et al., 2016), BF5Y &L C 257 B34 3 (B CC 5F CG FEHTY), T
Ak GG FEFEAIAAK, B E S IAE . 1545 517 4 I B AH 5 KUK (Plieger et al., 2023; Reuter
et al., 2012; Rovaris et al., 2016),
COMT COMT S PX g ih JLAS s i S8 o FH S 5L RS ilg, 17 90 JLAS I I 43 7 AR 1 (Oswald et al., 2004),
rs4680

T A AA 45T H GA 3% GG P BIAMAA B = AR B A A5 AHSCRURE(Choi et al., 2018;

GG=1,GA=1,AA=0

TT=1,CT=1,CC=0

TT=1,CT=1,CC=0

CC=1,CG=1,GG=0

AA=1,GA=0,GG=0

Fernandez-de-las-Peiias et al., 2019; Nedic et al., 2011),

£ : SNP ¥ single nucleotide polymorphism 45 5, NEAZFIRL SN,

23 HIERESSH

i /il SPSS 25.0. SPSS % #£/¥ PROCESS K& R
BT A TR AL B 5 53 B . 1 0, R RS A
K Harman 5P 76 56 77 75 47 3 8] 05 2% 0 22 462
5o HIKR, RAEZIRBRZEMXE KSR AR
] B M 5656 2R 8RR, oK A PROCESS 722 /¥ Model
8 XHE AR TR 46, K46 HPA il 2236 1 2 e
TR AR E R S AR H AT R OE R AL R Y
YR, B AMARTE L v i) v A T o A A A 0 v P 1)
AR T BAE I 2 A i A it R HERR R AR e
WFFEAS B ] A TN X EXG 45 B 10 T4 (Keller,
2014), 445l A% B 50750 A8 B (AR R AF . HPA
B2 5L 9 B IS4 ) B9 22 B RN Rl A- Model 8
HATHE M oK FH Bootstrap WA #E1T 5000 R BEALIHAF .
B IAE R FH EM i b (expectation maximization
imputation) A TAC B . XFELLAS F AT T hRifELL
REPR, Al 2 RS R R L I (false discovery
rate, FDR), XMFFE45HR 0 W E M7 T B-H £&IE
(9 < 0.05) (Benjamini & Yekutieli, 2001), H:[H 5
BEA AR 2 i AT T AR T, IR S
FoAk w105 43 By 2547 BLS B RUAS 55 (Widaman et al.,
2012),

BEAR, R 36 U5 S 8 W] FE PR A T OB AT -
(V)XF 45 B EE PR 05 43 Sl AT (RO RS R RG 50r (2) 8k
AT 5 SE PR AR R ARG B0, A B0 2 75 A7 E B R AL

SR 32 A0 R DR TR RN (KT, 4 ol o A i
FERI (AL FE 5 N FE AL A ERN L 5 NEEENLE S
INER 0 3C HARN | HEAT U RE A B A il AR a1 200
AL PR RO A AL (B 45 8 PR AE, K 5 AN FEH A S
(14 3 350N B e 55 3R 85 1) 58 T K0 B E AR A ), Ak
SRR RN AT o 2 T A S PO N A AR, D 1 B 1
A B 5 A B S5 PR A ) 3 R0 B PR ) 45K
(Y FETH, VA D 25 45 35k DRSSO MR i, T R 3 PRI A6 o
WA T 23N 2(Cao & Rijlaarsdam, 2023).,
24 FHEAMRER
241 HEFEREKRR

XPEAEIARERE | AR K A 0547 R B ) 46 EodE R
FH Harman 5 R 7K 56 5 1k R4 7 3 [6) 7 e 25 K 56,
X IT AT B3 H ST AR 1 B R R . SR
K, EREARPIE 12 NHEFRRFIEARKT 1, &
KR THITT BN 22.21%, (KT IR F45Fr 40%,
e WEE AN A7 A ™ 5 1 e [R] T v Al 22 1) A8
242 HWRMEITSHEXST

AR AT G T IE . BRifl2E B C R B 3.
HPA il Z 3 B i35y 5 BEAR W ERE | AR 20
YIRAEAE A K (ps > 0.05), HPA HhZ 3L Ehn
5 S5IAR . AT A i3 (ps > 0.05),
AR RE A SIAR(r = 0.47, p<0.001) ., BEAEW ER 5
HA4T R (r = 0.27, p < 0.001) X AMARS H 134T A1)
BB IEAE(r=0.43, p<0.001),



%12 i M 5% BEMEGFSEDEAGITN: T ER-EAE-5 -2 5 E X AR 1E A 2121
*3 BEWMRTEEMEXEHERN)

i 1 2 3 4 5 6 7

1. HPA % MGPS -

2. 0.11" -

3. AR 0.04 -0.07 -

4. HEEWZM 0.00 -0.07 -0.00 -

5. AR ETY -0.02 -0.09 0.06 043" -

6. AR 0.06 0.04 0.07 0.32""" 0.47""" -

7. BAT R -0.03 0.04 0.05 0.19™" 0.27"" 0.43™" -
M 2.08 — 12.77 20.81 19.33 16.00 1.04
D 0.90 — 0.74 7.48 6.20 10.85 1.99

E: HPA Bl MGPS 3R T FEfti—Tietd—5_EARAhZIER SA3 0. MR lE R, B4 =0, &k =1,

243 EFHEGESEVFERGITA-HPABSE

H R S5 RIMEBR1E A

AR ERRE N B AR 4,

i, HPA 2 I B e i 4y A8 i, FIARYE
Jprp A Ar i, R SPSS ZEFRIT ) Model 8 X%
BERIEA TR S, RIS . AR . SR 200
F2 RN B 5 WF 5% A i 1) 28 HLRON A0 B AL AT 4R
ilo G5 R WoR, EARWERES HPA HliZ 5 2
43 B8 L A5 X AR B 5 1 B 35 (B = 0.17, t = 2.58,

H it Ao R AL

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

p=0.010, g=0.041, 95% CI [0.04, 0.29]); #WALX} &
PAT R08 F22400 BB = 0.36, t = 6.84, p < 0.001, q <
0.001, 95% CI [0.26, 0.47]), FEAEW]EF 5 HPA i
22 3 R B INAS 43 04 38 H RN X B A5 AT R B R e AN
(B =-0.05,t=—0.67, p=0.504, q = 0.723, 95%
CI[-0.18, 0.09]) (WL3 4). #5H3RH] HPA B2 LA
FhnAs 5y 5 3 E R A8 BAE RN R W T
AR A AT R, T S AR ] 5 i T A AE A 4
10 A RPRI I W, A E R S5 AR R )

F4 BRITRBKE(EFE)

AR B(SE) t p q 95% CI R F
BiRL 1 (HAE R A1) 0.09 9.46™"
51 0.07(0.05) 1.39 0.167 0.223 [-0.03, 0.16]
AEIE 0.04(0.05) 0.84 0.402 0.402 [-0.05, 0.13]
AR ZM 0.09(0.05) 1.76 0.079 0.158 [—0.01, 0.20]
EEWER 0.24(0.05) 4.45™" <0.001 <0.001 [0.13, 0.34]
KT 2 (AR & . AR 030 13.77°7
5 0.06(0.04) 1.48 0.141 0.296 [—0.02, 0.15]
AR 0.06(0.04) 1.50 0.134 0.296 [-0.02, 0.15]
AR ZM 0.15(0.05) 3.13" 0.002 0.011 [0.06, 0.24]
HEAEWERE 0.44(0.08) 5.67"" <0.001 <0.001 [0.29, 0.60]
HPA ‘i MGPS 0.05(0.05) 1.06 0.291 0.349 [—0.04, 0.14]
AR e % <HPA Bl MGPS 0.17(0.06) 2.58" 0.010 0.041 [0.04, 0.29]
BiRL 3 (HAs & A1) 0.22 8.30""
el 0.04(0.05) 0.78 0.435 0.719 [-0.05, 0.13]
AEIE 0.03(0.05) 0.58 0.559 0.723 [-0.06, 0.12]
AR ZM 0.03(0.05) 0.51 0.612 0.723 [~0.07, 0.13]
EEWER 0.25(0.09) 2.93" 0.004 0.023 [0.08, 0.42]
AR 0.36(0.05) 6.84"" <0.001 <0.001 [0.26, 0.47]
HPA %ili MGPS -0.06(0.05)  —1.14 0.257 0.556 [-0.16, 0.04]
AR e % <HPA %l MGPS -0.05(0.07)  —0.67 0.504 0.723 [-0.18, 0.09]

E: HPA it MGPS 3878 T I li—T0 (A8 b IRA 223 B Z20n A5 23 o 4228 5 5 05 A8 i i) S8 EAR IS A TER T 2 Bl (ps = 0.027; gs >

0.118), "p<0.05; "p<0.01; "p<0.001,
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KRB HPA HliZ 3R ZAnASsr A s s g . H
Mok, X HPA fli 23N BInfEHR(MGPS =
M — 1 SD)RBLIK, BFARWER SHARN 2 3 E
HME@PB = 0.29, t = 3.53, p < 0.001, 95% CI [0.13,
0.45]); %+ HPA i Z 3L B hn353 = (MGPS = M +
1 SD)W 8, A D) R R S AR ) o 42 I 2 TE A
X(B=0.59,t=5.37,p<0.001, 95% CI [0.38, 0.81]),
BN AR R 2), HPA i Z2 38 K 201543
YRAEWERZEERN AR R 0.02,

1.15

095 ------ R 3R BmEsy
075 | P RAES
B 055}
2 L
T 03
A 015
005 |
~025 |
~045 |
~0.65
IREFEDER BEEHERS
Kl 2 HPA 23R BInig a5 EAAE Y XS /D4R
HB A2 (FAEAS)

244 EEERENZEHEAKRE

WE 2 s, Y EAEERKFBRA, AN FH
HPA i Z LR BmAS 43 19 75 2 AR AR 7K OF- T e 3%
25 =-0.06,t=-1.03, p=0.306, 95% CI [-0.18,
0.06]); Y H AR ERF KT m i, HPA i 2 FE P 22
INAS 23 258 v W 7 20 A LU AR A3 AR R 75 A0 48 A T
FIMAR K F-(B = 0.20, t = 2.68, p = 0.008, 95% CI
[0.05, 0.34]). #F— K HHSEEH 53 Hr i 1738
WG 5, M SER AR Y py = B +
Bix(X samies—C) + Bax(X wsmps—C)xMGPS + Byx Pk
G+ By + BexEEARHIZAL + BexPhBIx AR
WER: + BRI < AR JER + Bex BEAF I Z M x
A ERF + Be< M Gl XMGPS + Byox 4F #% x
MGPS+By x HE A Z M XMGPS + E. 58 X 45 C Y 55
fli T S 95% B {5 X [ (C = -0.30, 95% CI
[—0.90, 0.31])# i 1 2 4 1 & ¢ (B 15 Fl ([—0.70,
5.43)), H F K50 L3 W22 50 5 Bk 1 i) i
BRI EA W E TE K S (AR = 0.002,
F(1, 389) = 1.05, p = 0.306), 3<HH 3L K < IR 28 H A5
KGR - 7% (Widaman et al., 2012), Hf
FETH WA (s AR ERF) T, HPA R Z LA
F A5 535 B AR FEAS AR ARG TR A AR
AU .

245 HEMESH

TG, B BB R I AN AR A T R
BIRURG B, 45 B RBE T CRHRL rs110402 (B =
0.14, t=2.69, p= 0.007, q = 0.015), FHAhA7 S I
AR ExG R R HIAR B &2 i (FKBP5 151360780,
B=001,t=029 p=0.768, q=0.768; FKBP5
54713902, B = 0.00, t = 0.04, p = 0.971, g = 0.971;
NR3C1 rs41423247, p=0.06,t=1.39, p=0.165, q =
0.198; COMT rs4680, = 0.05,t=1.21, p=0.229, q =
0.274), 45 FIMAAILH N A, 25K R
P00 ORI AL i R, TER I LN 5 A5 5c |
YERIBS A TR A, R, R4 45 5k A0 152 7
R, 25 5 2 B0 0 M A5 A0 5 46 5L R A0 o A5 A8 (1] (1)
R il 28 AN I 3 (AR? = 0.02, F(8, 387) = 1.30, p =
0.240), BI4fiB AL I B A 35 O 1 4 36 DR A 1 A
R RIAARMEGTH HPA il 3 R SRR A3
DAL Py = S 2050 S 5 R T 00y ) A BRI, 355 A T
Z I BnAs it .

3 BSUEREARIEST

3.1 #ik

AW G B A — Al 57 A A thoXE A 5
Y A AR T A I . S RS HPA
fh 22 B IR BE 22 BAE RN i 0.02~0.08, K
G*Power 3.1.9.7 HEATHEA LA T, 450 WoR A2k
F| 80%Lh ISR T (0 = 0.05), B/DATHE
101 A, FTEREARZIN, BIMAZET 114 £
2 AT I UEREAS ST o AN A BR VAU HE T Bl L A,
A6 N H AR S 25 Y, Jo)™ A B AR
o HEBR 2 A R4 R AR A Bk, & 3 44 [l
BOERR B R, RS 109 A E /DM =
12.54 %, SD = 0.60 %/, 67 £ %), FEZHB K
SEAERIR UL T # 5 84.3%, EhE s 14.8%, &
B AR XA EF S 0.9%. SEZHB K]
FRLLTNE S 77.8%, mhE s 14.8%, TRIEAR
BERLL B 7.4%. FEEH WAL T 3000 709 &
13.1%, 3000~6000 JTI¥ 5 65.4%, 6000~10000 JT [
i 17.8%, 5T 10000 JTCH & 3.7%. TRALFEAR t K
R IR, BEFEA 5 BT AR R B A B
. HU1. HPA BB Ehnig sy . M. OBk
HERE ., ZETFHARA LT R 2R @ps >
0.05), {HIHIEFEAST DARAERS 20T A, 1(514) =
2,97, p = 0.003, MARAK = T EHA, t(514) =
-5.28,p<0.001,
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M S5 BEAEMERSHAE AT

T R B Rl 2 R D AR AR 2123

32 HIRIAESER
321 WMETH
[P T H S EAEARAE Y — 3, AP
FHRERE . AR L H 4517 M B9 Cronbach’s o 22451
oM 0.83. 0.91 F1 0.84.
3.2.2 HPA #ifAXEREEN. 2B 5it4
TR IS By i 5 AR R, BE R 4 7
KT 98%., CRHR1 15110402 . FKBP5 151360780 ,
rs4713902, NR3CL1 rs41423247 fl COMT rs4680 Ti.
AN F R 22 25 1 B Uk B A5 A3 B PRS2 (minor allele
frequency, MAF) KT 5%, 571 rs110402, Hifh%k
PRI PR B 2 A 9 755 Hardy-Weinberg -7
(ps > 0.05) (W3 5). HERR rs110402 T #7175
Oy MTEE R BAT B RS . HPA il Z2 3 H 20543
(MGPS) W18 75 ¥k W] EREARMFIT, 15505, 10
TS T = s A KU ol & B . A 2 Al
FEDBE S B AE, S5 2 A3 DR AT A A

AT B £
3.23 WBMERE

TE IR e ) EREASWESE, Tt ik 1] 5 =R AS B

FEIu] b —4F

3.3 HIEAEBSSH

i ] SPSS 25.0. SPSS Z#£F PROCESS & R

BETt AR A A TR AL B 5 50 B o AT T VR AR E ()
FREARMT . SIUAER AP a5, Bibre
A2 pE/N T 0.05 RIR G S5 A5 8] T B 5k
(Kuan et al., 2022),
34 WIEHAMRER
341 HEFEZREKRI

XT AR ERE | AR e 8 AT A B ) S R R
I Harman 50 R K 56 77 vk 47 30 [6) 77 15w 22 K 56,
XA 3 H ST AR ER 1 o R hr . 455
R, BAEREA TR 17 AT IER R T 1,
I RHEF T ZMmMRERR 19.59%, KT ilE A 8bn
40%, & WIEE A AETE ™ 8 1Y 2 W) 5 o A 22 [n] R
3.42 HWIRMSITEHEXDH

ST AR B T B i 22 KoM DG R L3R
6. HPA flIZ 5 RInigsr SEAF W ERF . AW
Z AR AAFAE B2 A (ps > 0.05), HPA il 2 3L A
FINAR5r S5MAR . B AT A A 3 (ps > 0.05)
HARW R SAAER(r = 0.32, p=0.001), AR [EF
S5 H67 M =029, p = 0.002) &AMWES S A Uit R
A 5 B IE AR (r = 0.56, p< 0.001),
343 EFHESSESVEEGITAH:HPABMESE

H R &5 RIER1ER
i il SPSS ZZ ¥ 1Y Model 8 X I BEAR A FE 17

x5 ERMARNERESHORIEFER)
1 i LR Bk MAF Hardy-Weinbers 105
X p
CRHR1 rs110402 AA (90) AG (13) GG (6) 0 11.47% 18.56 <10
FKBP5 151360780 CC (49) CT(47) TT(13) 0 33.49% 0.11 0.74
FKBP5 154713902 TT(67) CT(38) CC (4) 0 21.10% 0.24 0.62
NR3C1 1541423247 GG (71) CG (35) CcC (3) 0 18.81% 0.29 0.59
COMT 154680 GG (55) AG (43) AA (9) 2 28.50% 0.02 0.88
¥ : MAF & minor allele frequency F4HE, QIR BN ILH /04K
* 6 FEWMRLEEMMBXCRIEHEL)
A 1 2 3 4 5 6 7
1. HPA % MGPS -
2. -0.07 -
3. 4EHR 0.07 -0.01 -
4. HEEWZM -0.04 0.06 0.21° -
5. AW IETT -0.07 0.10 0.23" 047" -
6. WAl 0.04 0.18 0.07 0.18 0.32" -
7. AtT R 0.03 0.19" 0.15 0.13 0.29" 0.56™" -
M 2.12 — 12.54 17.42 18.71 22.23 1.37
D 0.87 — 0.60 432 5.29 11.30 2.15

1:: HPA #ill MGPS 10 R FEli—TEA— 5 IR Bhnisar. MR Ase, B4 =0, o4 =1, 'p<0.05; "p<0.01; "p<0.001,
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Kig o 25 R R, BARWETY 5 HPA B2 5L B
P93 158 B AN XTI ER B 52 7 p < 0.05 7K 1
BFEP=0.31,t=2.18,p=0.032, q=0.191, 95% CI
[0.03, 0.59]). HWHRXT A 1T R F RN AE p < 0.05
7K (B = 0.50, t = 5.36, p < 0.001, q <
0.001, 95% CI [0.32, 0.69]), FEAEHIETF S5 HPA il
22 FE R B INAS 43 10 58 T8N A5 4T A B R R
BFEP=0.14,t=1.05,p=0.297, q=0.776, 95% CI
[-0.12, 0.40]) (L3 7). %5 F W] HPA HhZHH &R
IS 435 AF W E RF 10 28 BAE IS BB i i 2
R GIATR, T L AR A AR 51T
Ko RIPRARLRETI N, BARWIESRE S5 HAR ] C
Z W HPA %l Z2 3 K S0 o34 hnni s i, HLAK
Heidi, XFF HPA fli Z 3L 2353 IK(MGPS = M —
1 SR #EIR, FEAF I B 5 AR ] A 56 R AN I 3%
(B=0.12,t=0.70, p = 0.488, 95% CI [—0.23, 0.47]);
X T HPA i Z2 3K 24553 = (MGPS = M + 1 SD)
ek, AW ERG SMARE 2 B EEMXP =
0.74,t=3.12, p=0.002, 95% CI [0.27, 1.21]) (JLI& 3).
HPA 2 3L K Bn5 4 5 23 4 W B 15 28 BAR Y
AR 7 0.04,

344 EBEEERENZTEEKXLRE

WE 3 frs, Y EEBER K BALE, AN
HPA % £ 3 [ 2 AR 43 1) 5 /D A AR K - T i 3%
25 (B =-0.08,t=-0.61, p=0.544, 95% CI [-0.33,
0.18]); AR ERF K T-A = i, HPA i 2 3L 22
TNAS o35 e 1 75 20 A LU AR A3 AR Y 75 A0 48 T
FIAMAEBK (B = 0.45, t = 2.36, p = 0.020, 95% CI
[0.07, 0.82]), it — LR FHF-ZS 401 50 B ith 17 B
BERUKE 55, WS ERIABEAL Y py = Bo +
Bix(X s mes—C) + BoxX(Xsaemes—C)xMGPS + Bgx 4
B + By + BoxHEAFEIHZM + Bex MR xH AR
WIERE + By AR < BEAEWERF + Bex AR 2 x
FAEMES + Box I B xMGPS+B o< 4 i xMGPS+
By x EEM Z M <MGPS + E., 38X & C 1y EA5HE
Ko H95% A7 X 6] (C = —0.45, 95% CI [-1.17, 0.24])
T AR I R R B LAV F([-0.72, 4.78]), H F
o 50 25 R R W << 28 531) oy SRR Mk A B < R o — s g R
BRI BRI A 22 5(AR = 0.003, F(1, 94) =
0.370, p = 0.544), FIILF <AL B FFERK
JE—JE 1 A5l (Widaman et al., 2012), BJYETH IR
B AR ERE) T, HPA B 3K s s

F7 BIEEBKRIEIRIEFEL)
A B(SE) t p q 95% CI R? F
B LA R AT R) 012 3.45°
51 0.17(0.09) 1.78 0.077 0.154 [-0.02, 0.35]
A 0.09(0.10) 0.98 0.330 0.440 [-0.10, 0.28]
AR 2 -0.02(0.11) -0.19 0.854 0.854 [—0.23, 0.19]
AR ERE 0.26(0.11) 2.45° 0.016 0.064 [0.05, 0.47]
R 2K AR & . $IAR) 0.21 2.07"
P51 0.15(0.10) 1.53 0.131 0.392 [-0.05, 0.34]
AEE —0.01(0.10) -0.12 0.901 0.962 [-0.20, 0.18]
AR 2 -0.03(0.11) -0.22 0.826 0.962 [—0.25, 0.20]
AR IERE 0.43(0.15) 2.81" 0.006 0.073 [0.13, 0.74]
HPA %ili MGPS 0.14(0.10) 1.37 0.175 0.421 [-0.06, 0.34]
AR & <HPA fill MGPS 0.31(0.14) 2.18" 0.032 0.191 [0.03, 0.59]
BEIRL 3(HAE R . HTTR) 036 4107
5 0.09(0.09) 0.98 0.331 0.776 [-0.09, 0.27]
AR 0.09(0.09) 1.06 0.290 0.776 [-0.08, 0.26]
WA Z M -0.03(0.10) -0.26 0.792 0.979 [-0.23, 0.18]
AR ERE 0.21(0.15) 1.46 0.147 0.776 [~0.08, 0.50]
eIk S 0.50(0.09) 536" <0.001 <0.001 [0.32, 0.69]
HPA %t MGPS 0.01(0.09) 0.07 0.948 0.979 [~0.18, 0.19]
AW E R <HPA fill MGPS 0.14(0.13) 1.05 0.297 0.776 [-0.12, 0.40]

E: HPA il MGPS /R T iR —TR R b ARG 23 R RG22 i 5052 i i 38 AR A E R 2 M (ps = 0.075; gs >

0.299), ‘p<0.05; "p<0.01; “p<0.001,
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1151
095 ------ fREHE B
075 REHEE B
- 055
=
g 035T
lﬁ\' 0.15
fr —0.05 AR
025
045
~0.65 " -~ "
IREAE ey TREAHER
El 3 HPA fliZ 3K Binfgsn 5 HAEY E R M
IS B 5 ) (S HEAE AR )

(YA A AR AR A A TR A AT XU o
3.4.5 BRMESHR

B, FH S A HIERAL 843 S HPA 2 5
K R InAS o3 AT RI ARG 3, R B4 B DR 67 S 31
BRI ExG B XHIAR M (CRHRL 15110402, B =
0.02, t = 0.14, p = 0.892, q = 0.936; FKBP5
rs1360780, p = 0.16, t = 1.51, p = 0.135, q = 0.404;
FKBP5 rs4713902, B = 0.13, t = 1.74, p = 0.086, q =
0.257; NR3C1 rs41423247, B = 0.08, t = 0.87, p =
0.386, 0= 0.773; COMT rs4680, p = 0.00, t = 0.02, p =

0.985, g = 0.985), 455 FRWIFNHIL AL s ST AH L,

ZILN B E B A SO ExG &0, H
WK, PEAT AR LR ARG 56, 45 SR e B i A
RN ANV R E] B R SRR B (AR =
0.04, F(8, 92) = 0.60, p = 0.776), FLHAWFFEH
HPA 5L KA 208 5 647 2 56 R 3ot .

4 HHE

R —38, AWt LMEENERFSE
AR QAT R B RS LIEAR KE T &
B A A7 P PR A A0 PR B[R] BUE BY ) 2
XU PR 2 (151 40 Tob et al., 2023; Miller et al., 2018),
M EAE I FERAE A 5 0L 0y I ARG, piA S
TR S 0 AT R AT O, S5 R HA B ik
1—2M:(Baiden et al., 2017; Gu et al., 2020; Wan et al.,
2015) AWFFEIN PR . A I B AR 200 FT e
W H 40517 8 (Brown & Plener, 2017; Paul & Ortin,
2019), AWF5E K& I A E R E DA H AT R
AYSZ IR A ] T PR L A S AN AR I 2L AT58R
F, R T EFEWERXF DA A Gt A BA AT
(RS o 5 /AT B B AR TT i X6k 1 ACRE | R4
220 45 4505 T B4 T f7 P8 (Starr & Huang, 2019), 11ij
FAR W BT IUE AN 4 . OC AR T I By N Mg

3, A ATE TG R e A R AT BRI A
R 7 A0 8 547 2 2K B X (Yates, 2004)

JRE ARG K I HPA & 5P 2 hnis 4y
5B AR FE R 22 BRI B s i DA A TR,
A% E HPA il 23K Bhnfssr 5 B ERF A 22
AR AR R i i AR AT . BRI
T, Ml HPA BhZ 3L SRS 8K m & /DR H H,
HPA il 22 3R B InA5 53 i 19 7 A0 AR 78 28 10 35 47 1)
JERF I A 5 i BB KOS, TR I T H A Hid Tk
YRV o X —Z5 R S i —3, R W] HPA 2 A
SNG4 5 AR B R 58 B AR X — Y 7E
RBPET W Q54T R, LFET LR <A BE - 3%
BI—F7 M R A A FRIS AR A (Caspi & Moffitt, 2006;
SRSCHT 4%, 2021), RIS 5 R84 3¢ BAE i i
PR R [l B R MR AT o R R AR L IR 5 R85 G A2 L F
Fh RN RENIER, AR THERER . HiES
> 34 B[R] R[] A < R I~ (Caspi & Moffitt,
2006), %45 F Al 35 T Brodsky (2016) 19 HH 18 W A4,
U R G A 0B R 5 st AR R R 32 BLAR
JH 38 3o 5 W A AR 15 24 M 555 2 0 B AE 0 1 4
Bitr IR o 33 25 JSIERFSE & B HPA Hili 22 3L X
550 M R B A8 B AR, & i R kSRR,
HPA il 757 38t % KUBS 19 75 20 4575 5 K A Al XU G
(Starr & Huang, 2019), i fARBES 1L [a] FT 7 2>
4F H 317 A (Valencia-Agudo et al., 2018), H S RiHF
FERVAR GRS T A MR S AT A X R
(Hu et al.,, 2023; Liu et al., 2024), AT 45 K40
T UAEREEE, #— PR T RN APEREE . HPA
BhZ A L IAR Il 3L RIS e A A 3 AT, R
TR BRAE [A5 47 A 00 B AR 92 5 BRML A R4t T
SCUE R AWFIT A A —E SR, R
X2 7 i R B AN AR ) R HLEL A HPA il
e g £ RURGE 8 AR, RIS 1A 7 R 3 9% i mT e
T A AF B 4T 8 A RGEAR

A5 Ik R 5 PR 5 58 B 4 AR 1 A5 2 A
FeR TR ERL, U 78 BAR W E R KT A
fF, HPA %l Z2 5L BmAs o3 8 m 0 i D AF H A 7 45
IG5 /D4R AR KO, R B 1Y HPA
il 22 36 DR SR IAS A3 3G 0 T A R TE S A PR T R D
IS8 JRURS: o ST to A B9 IR IR 5 P45 28 5% )
TARAE PN Ak I REAF A 2 o~y B R (i an: A
A%, 5K 3CHT, 2019; Keijser et al., 2021), HAiy, *T
HPA il 22 3L R 5 36 4 1 8 17 28 AR VB AE M 42
A BEHLH M ASTE M . —FR AT REA RS HPA hi3t
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R 5 AR EE A B 52 HPA Sl 3 PR %) 26 st 4 16
i (Klengel et al., 2013; Ramo-Fernandez et al.,
2019), A5 LI FKBP5 JEH rs1360780 251
PR T SR R AR 28 b LA IS A SR
) FKBP5 Ft[A B 4k /K (Ramo-Fernandez et al.,
2019), HAK/KF-H) FKBPS H:H AL 5 £ (1%
JITAHOGHER IR | N R GE V) fig 2k 8 (Klengel et al.,
2013) S T 22 (R4 AR A5 U FIL #L 1] 1A 2 (GroBmann
et al., 2024), ) —Fi ] GEAYfiF BE/E HPA i B IH 5 30
B3 A8 H RS W 3 4 F G0 AN 1 K% 19 45 40 5 1) g (Di
Torio et al., 2017; Pagliaccio et al., 2014), TMii1%% %
Lol 5 UIReny SR AT BRI AN AR . H SR E 4 Bt T
S IA] U ph 22 A (Quevedo et al., 2016; Zhang et al.,
2016), ANTFEE ZWF5EIE— %48 HPA £
B R 5 AR ] A A8 L2 0 3L B ()Y v AR
Bl

AT B REE T B < IR - R B 47 3R
B B AR ARG 1 AR A 5 i 7 /D 4R
H AT A N AENLE], RIH A AF A 0T R e AR
WIETY . HPA il 22 35 R S AWK P R AL [R) T A 45
W, R EEIRAE S — DS AR 2] T 5E . I
Ah, 5T ZE i (McKenna et al., 2021; Starr
& Huang, 2019), AHFFER I HPA LA AELL 20
(175 3K 5 PR 28 B O PR B[R] R, (] sl 22 3
PRl 2 0025 4 0 AR 4G 90 2 X 5 B 58 A2 107 I A 4G
PR T R WA AN AR [ 34T A 0 R
PUINERME T — @ 5%, Al HA B i 5
TRYTIT SRR HE T SIS . AR WA AE— 2L R R
P B, TEARRIMY R EET, 75 /4E 0 400 1y
fe 1 X F 547 WA AE 2 5+ (Brown & Plener, 2017;
Zimmermann & Iwanski, 2014), H7EAMMEK JBAIA
[ By B, & PR 5 3 5% 48 BAE A A AR =Xt T R A [+
(Ei#R 5%, 2023), AWFFRAFEALL T D4R R,
TR L R A REHE T B A AR R B B, A it —
AR, BB, BRI BNAE Sy b B R R A
WF5E BAT S A% A B8, (HAL R RE TR 75 52 0 A
DitT AT A AL 2 S, ISR AT FKBPS
rs3800373 £ 2515 PR A B A HifT R (H 58
85, 2023), ARIFFAIA LR rs3800373 £345
PELLBIEZE R, HARR AT LR H &R N4 5 35828
H W 5% (genome-wide by environment interaction
study, GWEIS)Ju sUIR R it fL B N 7E H 17 b iy
fEF(Jia et al., 2023), 25—, AWFFRH R
G BAR W B, ATREAETE—E BIc e w2, H

KA TR B, ABEUEM] AR G Al Y PR G R,
R AT R R ] 22 B ok DR R AT B AT 3] R R 00 4
IFSEATON B ER BT, BESE AR E R X F 1T
AR FE e B LA o 550U, SRR A S REA BN,
RN B JEAE R AIREA B 2R ET | oL 5k
PR B R A DA T o R i
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Abstract

Exposure to childhood abuse increases the risk of non-suicidal self-injury among adolescents. However, the
underlying mechanism remains unclear. Based on the theoretical perspective of gene X environment—
endophenotype—behavioral phenotype, hypothalamic-pituitary-adrenal (HPA) axis genetic variation as an
indicator of individual diathesis or susceptibility has been shown to interact with childhood trauma to affect
adolescent non-suicidal self-injury. Additionally, depression as a potential endophenotype for non-suicidal
self-injury can be considered a pathway through which childhood abuse and HPA axis genetic variation
interactively affect adolescent non-suicidal self-injury. Accordingly, the present study sought to investigate the
moderating role of multilocus genetic profile score (MGPS) of the HPA axis and the mediating role of
depression in the association between childhood abuse and adolescent non-suicidal self-injury.

The present study included two independent samples (the main sample included 407 adolescents, Mg, =
12.77, SD = 0.74; another retest sample included 109 adolescents, M, = 12.54, SD = 0.60). Scales including the
Childhood Trauma Questionnaire-Short Form, Center for Epidemiological Studies-Depression Scale, and
Non-suicidal Self-injury Scale derived from the Revised Diagnostic Interview for Borderlines were administered
to adolescents. Their saliva samples were collected for DNA genotyping to obtain the polymorphisms of CRHR1
rs110402, FKBP5 rs1360780, rs4713902, NR3C1 rs41423247, and COMT rs4680. The HPA axis MGPS was
calculated according to the number of at-risk or susceptible genotypes carried, with higher levels representing
higher genetic risk or susceptibility.

Results showed that childhood abuse was positively associated with adolescent non-suicidal self-injury. In
addition, although childhood abuse and HPA axis MGPS had no direct interactive effect on adolescent
non-suicidal self-injury, they indirectly interactively affect adolescent non-suicidal self-injury via depression.
Specifically, compared with adolescents with low HPA axis MGPS, those with high HPA axis MGPS showed a
stronger positive association between childhood abuse and depression, which increased the risks of non-suicidal
self-injury. Similar results were obtained in the retest sample, with a positive relation between childhood abuse
and depression only observed among adolescents with high HPA axis MGPS who have increased risks of
non-suicidal self-injury. The re-parameterized regression model tests in both samples suggested that the pattern
of interaction between childhood abuse and HPA axis MGPS supported the diathesis-stress model.

Findings of the present study supported the theoretical perspective of gene x environment—endophenotype—
behavioral phenotype, by suggesting that childhood abuse interacts with the HPA axis genetic variants to affect
non-suicidal self-injury via depression among adolescents. These findings shed light on the underlying
mechanism linking childhood abuse with adolescent non-suicidal self-injury.

Keywords childhood abuse, non-suicidal self-injury, depression, hypothalamic—pituitary—adrenal axis, multilocus
genetic profile score



