N I

2025 F £ 70% 5 22 #y: 3744 ~ 3756

< (Pl Rbey ) Atk

HERHE H2024EAREEE, TRERGTRFLHEA DT

SCIENCE CHINA PRESS
CrossMark

& click for updates

fivi Lok pilvp f e AR BLRIE SE AT UL i

AR, 2 20, g3 T,

1 P EBEERE B AR B E5 51297 KSR AT H0T, JEat 100191

2. W E B RRA B PRI 2 B LR B A 0FFE BT, JEat 100730
3. JERUREHINERT, dEat 100191
4. Jemt R E 2RI R STIT, JEaT 100191
5. JbERAAA S T AEEBE, dbat 100191
6. JLRURZATINT S ERITTEBE, dbat 100871
* AR A, E-mail: linlu@bjmu.edu.cn; baoyp@bjmu.edu.cn

2025-01-22 Wi, 2025-05-28 &[0, 2025-06-05 %%
[E R F K £ 101(2021Z2D0200800) 35 Bl

*ﬁ% YRS, MERERI2RAET A
KB EXEE fIFEX, WE
A G EGER M RFINE R FHE

E B YR B R R MR R R A AL,
B Fu 77 18],

Kkl WMERGE, WRR, BHRE, LFR, R L

Bl 22T R T, IR O R 4 3k A
Eﬁﬁ%&i@]}éﬁlﬂ A PEthF A HE (World  Health
Organization, WHO)4tit, 2BRZAT 10/ N ARG Pk
TR AR, 254N ZETT AL SR T UTE
Gt R R AL A &2 28 b S TR 28 1Y)
BivAHR TR RPRAR, S T AW Mg e 2= i 5T
TR AR R P U T — e 58, (HXFHAZ O R
%%HL%JE’JIE@E%”‘T FEJRBRER. BRI, AT
BHRMGEEA  Diae RN R, XTI AN
i’z‘ﬁﬁlﬂﬁiiiﬁ.

UTAER, PSR EAR Y K JE N 48 75 KA D95
YR ERYE b7 ey it N S DAL S . S i 20
PRI% (magnetic resonance imaging, MRI)F K454
AF 5 Sy Bk i 5 o 1) ot 28 e 1) 2 R AR 4 1 T i EEAK

, 2025-06-17 MR A %

TR ERRE, RREZOHEEWFNF XTI LA RALT
2 R BB B R R A 8 7R B R AR R B K R 4 A, o B PO R

HROT BA N

ARGEAN ARt R, MRTEMED RN A IR, R EHE
B B, AU & TUEA iR R AR 0 BT, R R IR T AT R TION  BY R AT R 2

HATT oM, FARELHFA

DU A R R BT R RO R R B L8 =, Al R LT B R 0 &

Pl )RR LR % (functional MRI, fMRI)FIILLL AR
Tl fiE A4 (function near-infrared spectroscopy, fNIRS)
FE UM e S M D) e M 4% ZEEL T T R 15 T SR
FAYSL TE B & S T2 4% (positron emission tomogra-
phy, PET). .+ & GTTHELETZ M4 (single photon
emission computed tomography, SPECT)FII:4R ik
(magnetic resonance spectroscopy, MRS)TE¥EIHAHK:
238 o S AR S ST AR 2 T T B
5+ R (magnetoencephalography, MEG)fEfE H=Z
TR ] 7 B, TEFRR KR K B8R T 5T
R TR A, e AR, (AR RS A
filei] . DhRe B ARAE 221 A B AR Gt o3 B i 5 1
B RIGRRE, A iEs A Py 2= oL S it T 4%
A

3744-3756, doi: 10.1360/TB-2025-0090

SRR Bk, XA, BT, 45 W58 OB i 258 QLTI T ik . Rlas@diz, 2025, 70: 3744-3756

Yu Q, Liu X, Bao Y, et al. Advancements in neuroimaging research on the mechanisms of brain and mental disorders (in Chinese). Chin Sci Bull, 2025, 70:

© 2025 ("PIEREE) Atk

www.scichina.com  csb.scichina.com


http://crossmark.crossref.org/dialog/?doi=10.1360/TB-2025-0090&domain=pdf&date_stamp=2025-7-17
emailto:linlu@bjmu.edu.cn;
emailto:baoyp@bjmu.edu.cn
https://doi.org/10.1360/TB-2025-0090
www.scichina.com
csb.scichina.com
https://doi.org/10.1360/TB-2025-0090

1 MRPERB R B ORI AL

MEEARBOR B 22T K TR A B B BIL TR F 5
fefit T 24, ARIBRARBORTEE B E AR,
TESEPRI TP A BAL S, REREWE R 2RI Eae oK. L
IR X R LA 28 R AR O B B R A S (I 1
FIi7R).

R IRAR B Fe Al A bR

MRUF FH 0 5 Fn S ik v i o AR & i 74, 9T
IR SRS A BUES,  RR AR R AT
BFBZ L. MRIEARENZERSHR, EEHE
TEAULE i H0 i I 45 K F DD e s sh BRI RAT
HEHARALE: (1) 45 PEMRI(structural MRI, sMRI): il
T I o DX AR B J2 P, G D0 A8 3 0 i 1) 5
PESAFE T REVE M 2 K =4 B2, S/ HT
IR (R R W T 58 AN il B D F 9, (HTE B
AR 2R S F RS, () IREGK S U (diffusion
tensor imaging, DTI): & T /K 4378 (R £F 4 P A 2
WY ECREE, DTIAT & Ak PFAS F BT (8O0 25 74 1) 5 2
PENOL(3) AMVIRIGHE 2o 4 418 i DX o 1 R 2 T i 42 2 e
Mg s Y, W ST S B AE #
H A MRI(resting-state TMRI, rs-fMRI)H T 73-H7 i X 7E
FECRE T B A ZMaiEsh' . 15 &S fMRI(task-

1.1

based fMRI)F AL HFEE PPN BUEIRAT S5, #7mAHK
il DX AE AT 55 B IS AR X, 35 BIF 9T il D) e
NS R AR 2L (4) BRI (magnetic
resonance spectroscopy, MRS): 18 1= I & 435 2 i XA C it
YR E, MRSHERETCOIITAL I ZU PR, (& AR
RN 8 g R v A

AEHL TR SHRUZS 5 YO TR SN2
D4

R B T IO M B R AA P4 43 A1 55 A T e S
B BEE 555K, PETHISPECTEAG I A 28586 R T6 51
ARG SACH A T R A AR, Bk,
PETH REM S L ERER G . bl i RS 48 TR )
RE T HAT SRR S, (ARG . BT
Bt SPECTIRHZERITPET, T 1Ak ki i i 1 A
FHEMZE R RS (INGABA) TG T, #PETH T,
E 73 [] SR 0 AR ARG AR, 36 FH T 7 ZE s ]
BER SRR R

ULZLANID RIS

FINTR S i S5 R s 00 i 248 1 212 1 45 IR A 10 728
1, BERS A MR R 2215 BRI, AR A [E] 3 R
AR, EHSRGE | AR A 2 Tk sg

1.2

1.3

F1 ELMZPAEANER. NARS. SABERMERALSE
Table 1 Comparative overview of fundamental principles, application characteristics, advantages and disadvantages of common neuroimaging
techniques
AR J3 DR R R [
MR TUHEEGRGEBK A IR AR RIS IOR A R, T N8 L S iR
TR e | 2 el 1 JERE iR B2 ) S H BT ISR AE AL ThRETS 3
IR 53 F7E BT 4R TR . il y DFTURR R FIBDEE Y R R AT AR TERADIF
pm i R PERERIBORAH = b st TR KRR,
MR WEIMEVKCFRE(BOLD)  #RAESMINAEESE, (ORI RSN ARRANE, @b g T IRREE,
(EREinGa S5 255 HT v DX AR e A FHIIRERLRRE LA LN
MRs  VUHRBEILRACEOREIS  RMRERE > Flsr IR RGN RS o AERI R 4121 22 A ARG
e 5E 53T oY AR B PRI Z IR 7R AR TE B i - '
PET AN R GBI B T DIOPOmARCM 23d i) mREUE, sEEiE W, AR,
WGBSR PG RGUARSCL T RS REAYZZ AL FUMIIEL EZ80 5o ] 3 HE AR
et RSP 7S B0 D00 Al VARG 1L 37 AR b AT R AAXTZTE, REVPAL 2 A PERART
SPECT nyneAmssmm R WemBorgmie o O GIERRT D e PET
FNIRS T £L ML R 2 2 S5 B SRy A X 11 48 JLEE, FAE . BAENSE EEE. KA. Xk 23 ISP HERAR, A
AT IR AT RIS WAL FER B IR D REB 5T W& B RG> AR R 2 i X
vEG  RWRZEESCENE  RRREMG UUSRRMEARN o R
SRS IR AR ARSCHA AL T2 7 ™ 155, BB Bt
R MmE 1l Z YL AR 7R BRMZHLHIBFT, K0 REE TS5, Bnsrtid 2,
wigiey AT RIS Bt U S T AR R
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) R i SR e S S R L S /e NS T I R
AR NG RPR BRI BT 0 FE).

1.4 izl

MEGH I a1 T30 e ARG A 2 0 Bl A
WSS LGS, BATZRGON I 1] 73 B, &S0t
FERIG B JZ WIS {55 SIS 18] P 4R AE. MEGTE RS [E] RS
JEE AT IMIRT, {EL VRO DX 200 7 455510,

B2V VL Sy

ERS MBS R USSR (AIsMRI
fMRI. DTI. PETAH)KE 0T, MEAHERE RS HER
TP ) B2 e e WL U I AR MR A 2 R
PETRIROWGER | Mooty . AEERD) S5 20
CEUARIER ML | 1T R BB ROER A R, N
KiHiS W RS T AL T Spr o i a2 ().

RS B BAUAE TR — RS X I 4544,
DRe s IR E B 1 R R, S DGR TR Al
R i Z (B B A2 5 S PR Bé AR, dETR TH2 Wik i
& S A YRR RIS, TER RO, RS
T3z T I 1) 2 8 RS HE o Y L
WL IFROPAL BT s FON S, AE )2, H
I 09 85 SRS AL A5 RS 40 37 53 3 (joint  inde-
pendent component analysis, jICA). Dl
BAELR DL S TR B~ S M 2 IR B G HOR. JICA
A3 o A A RIS B i 2L R ek ST oy, 8 s s
PSSR, GIANTEARTR o 2R A 58, 2t
il G sMRIFIrs-IMRIEHE, & BLATAR T B 5T (AR b 5
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Tkt
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Figure 1 Multiscale Organization of Human Brain (Created in BioRender)

3746

BRI M 45 (default mode network, DMN)IIREE# 5
W APRI AR, Sy 22 4 B R AL I B AL T
TEAELOL DU ST 22 RS A HE AR T A SR AR R A B
PEARHE P, HNHF IR 2% (Alzheimer’s - dis-
ease, AD)WIFFEIT, WCINHT K254 5 Ble My FE &L F UL
P2 MG OC R, /R B Al O I 2 B8 G RE
AENTL PREE 2 S Fi AR (AN B [ i )il g AR L vk
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245, HTIAEREE 532800, FE 2 AT 4R
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AR, MRISPETH AL A, MBS IIME R
5 ADZ 85 % (AHH G R B TR RLA . P98 & B,
I 0 0 A7 R D AL 6555 28 7 DA D 8 AR vy v e
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ABUZ A Hr, T ARMRISHABAT A 5 AR iz 15
5T 35 X RN B3 A A I L BB kS A 2 4. 90
] KA MR 53 1) R A5 0F 5% 5 BR48 7E AD 5 11
R B 55 R ) s S8 R TR 285 4 5 T e L A 4 ek
AU BT DTIAHFSE & PRIA 4> #%J% (Parkinson’s  dis-
ease, PD)EE I A RORES #1928 40 5 & Az A
B B4 XU 2 AR 2122,

FERRITSE T, M BRI 2R & R B4R
JoAgEH. MRIFESL, DTIFMIMEGZ:4 A MBS B,
AT B[R] B D25 44 1 1) BB 22 1T 97l B 00 o -
FALBNZSFFE. DT ARG /R T 5500 & A EAH SC Y H Bl
FRARARIS] MEGRENS A R FER0 & 8 0 N i 2 )2
Bl 7R P, s e R B M AR s BEAIL i
AR N2 o0 HIRA.

2.2 KEFEERE IR AR LRI 7S BTk e
221 NIEER

DBERERT, JE— 2R DL S AR A I IRl O B
AR R FERHE RRE . R WS R R AR E S
XM RS, Yageit, 2BRA M3 AN Z ki
S, HIL R AE e TR, SO R % (bipolar
disorder, BD)J2FK B R 2R 1%~2%2". JE4Ek, b
GARTRI Z AR H, (A5 X X S i PR At i
— K.

TARAE I #2252 AR 2 T AR 7 L1 22 48 i D 246
FRHIE. FHIsMRUESE 20, SBE R groad m &
Vi 0 5 2 R 5T A0 i DXk A A K B AR B 2 R
GP8. rs-fMRIBFFFE R, SI0IAE 2R & I DMNTE S,
RET 2N TR 5 )5 070 B pad B e, X b
SH SR F R A RS I T AR, AR
A, BFFEEGE IR S Y R B R R 2% 58
HALH. BRI, ARLE B A AEDMNIE 83 5 |
F e AT R 2% (central executive network, CEN)IJREVR
595 W F M % (salience  network, SN)JHT LIfEI AT,
XA 22 B T BEAA LI AR A SN 5 il i 5 bk
TP 2RI D. (ARG, ST ifFgT s
WAL G MELE S Hr R R, R B /R BEDLA 7 VA4 B
WAGAR S T HAR R AT RN, L PR L 5
GEAR I s, CENS SNIH] [T REE £z 5 7 75t
1 )2 T SIVARREAFAE LR OCHE,  $n iz R e
ORPNE W RFRAE, 16T RE 2 IR Sl BEUEFR A EE 2L
BLIEY,

T #2855 A0 55 45 L BD Y KRS P 7E i
Do) 26 SR AP AR T BB LA IR AR PR R AE . SR &2 VR
FH N DMN G BEGE S5 CENVR S, e & A
MZEP R SNAEH T . DMNIIRENM I, For i) o 1
IR FEMLARAIF 5T Sz B0 40 - T P 322 223 i 55 BD &2 9 XL
prezeRTEAUNADSE S S MM EINEUE: EXZ B3|
L 5 BDIIR G KIS AFE R R, O, X Fh
S R R I ARSI, B AR A 0T
AR ARREEAEAE, $ R HnT BE A BDAYAZ O BE I 2%
SR, AR KA LR AR AP,
222 HAF

AR EEEER N EE AL DA N, f4ES
80T AFET-P WG AR AR B
H RAT 055 224106 KR 0 26 Th RE S8 S DIAH G, 4B
PO RTIOAT I OETA R 2 A A A X,
WAESR, it 2RSS THE AR DTS MRS §
SER-IHRERA A, BP9 R A A SH B IHIRIA
A5 JOGE S SRR R, EHLS TR - % R ST RE
RS B, X FPEEAE-Th AR A AR T R
F1 R B M 25 HLRIRAE TR Y AR S A
FERE, BIRZFRA B AT R FERE A AU, (R
XoF IO7 P A X 285 S R A7 T S 3 22 5. o, SIDARAY: =
A% AU A £ 25 5 2 3 80 DMIN -5 iy 45 - i) 71 322 422
B, TR I L AR 5 R XU ) 5 SN A%
TF1] 40 322 1 S AT D000 S s ok B R, S ARG AR 1Y
F /AT R AT REXS O S B A 2 25 TR ML, X
SRy RO v TR e s AR RN o 52 APk T 005 s 4t
T EE SRR
223 FR VR E M ERR

R MR R PR L DILTSE . weAE . gk
REL . 5 RAT N S8 SRR e R R 28 Hh R B
FERRBEAT, IR > 280E 5 UL, 520 42K 292400 77
PO R sMRIBESE & A, S5 {d R st BEAT L, A 12024
JiE £ T A ST AR S 3508, ) R TR U AT -
VT [ 5 BT, STAESR, A A SR AE KR
i P90 4% ) B2 18 D O F 9 B B S T R, X 1Y)
T 72 57 DB — i X 15] 28 KB TR . BIFST % BIURS
Ay BURE B E e EORZE AT 5 ATt AP, DMNGG 3l
AKOETCHE 3 T, M CENXT ALl v v fig b
FH %, HSNAFFEAT S IRARS VI ey, X =A%
ORI A AR, AT RE B0 4 SLRE A U E
AREISEEBLHICSL Boh, AR, FT R
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H) F B8R BEA LU 5E 2, DMN-5CEN/A]E % 1) 515
VAR S AT BB SRR P A AU R R B A AR —,
[F] Fof J1F 52 D MIN 4 422 58 2 o AT A e 17%) S B R R
RN R, MRS Y. £, MEGHIfNIRS
SNSRI N, M MEEER TR T HH
FEM X I BEAFAE. FETMEGRIBFIT I, K424
U £ A R i X ] A [ A5 A K 3 R
INIRSHFFC UL R IR, K #4300 R TR BT 55, %
IR P A1) i 45 7 7S i AR, s e B R
-0 1) S R R BE R P SU0E AR AN T BE P
153 B B AR 2 A ML
224 WHEKBER

P&k B RIS RN A F i, Tk
KEE RN R, SEMHERENIET KB XM,
WE A LER AR, RSN Ee )],
ZHfE . R RNE SIEE 1 A T A KR .

IIAUAE TS 2 B A5 (autism spectrum disorder, ASD)/&
— P RS R B R, HALORHE AR RS
T3 AT X2 E B AT, SERERRA 1%, i
Wrs-IMRIFFFEHE/R, ASDHFA FEDMN H1 4535 s (U
BRI 0 (50 A4 R B2 i a1 gt — g
R IRASD 5 HLHH DMN-SN 22 7] 4 3 B Fl (EL 8
RIGVET BERRHE, $E7m il BE A8 I TR Rgsg i &
BEURAMEC). AR & R A AR R, SR T
TERS ) 48 B2\ ) 5 38 0 28 % B B i B 9 A8 Ak i
TH. #R$&/RASDEJLIE6~124 H BRI 23R
WAL Y 5K, HHY KR E SRR ASDIZ K
JERAICHOL AN, A WA fl R BEA LA B 5T R B, A
WA - B ~-35 4 L AR FR A3 B0 v 25 1S IAS D
KR, FBASDV] g 590075 0000 5 5 i OBy
SR SR YA

T B £ 8 f (attention deficit hyperactivity
disorder, ADHD)J&—Fl# WAL & B RS, 2EKIE
Rl N ) ERG RZ oN 7. 2% B AR F R ) R s 2
BB T HE IR Y2 AR IE. S FDTIRWF
FEHER ADHD S E TEEICAAR | 0oty [l S i 1) 1 o
LT A R A B 2 ) TR RE 4 |, IMRIBFST
KB, ADHDE# SN-DMN #2855, DMNZEAT 55 R 24
AN TIRERERS, X AT RE AN E AEAT 55 Ul S M
il PP R B BT I RE IR A 0. AR L, 2
PETHIFY & W], ADHDEHTEELC 4T X OUH
BUIRAR) £ 1 e a R i B E R B, R T

3748

ADHD & E AT Y REFEAS 15 )5 19 70 T ALH. e
FIMEGHFZE % B, ADHD 3578 = 45 i 254k 7 v 2 80
FAR - B J2 2 (RN il B i 42, #a o o J2 8l 712
SR,
225 ERRAEAMKER

FE 78 KRR G B (U405 )5 D SRR . )bk
LR | AR ) 2 R e R RS
T PRI B N REAE AR IURS BB, AR A I 1%
o A A A% S R AL A 96 ey 38 X i fi 19X 446 S % BIL il ¥
J&&. MRS K 3, |12 P £ R R 1 £ 3 A I PN A0 i
Rz 2 R Dy R E TR, 1% B ES SN Y
DMN, /5% #8305 A TS | T
TR B, FE )5 DO R AT R b, ST AR
SN2 {5 5 Fs (o] A4 o RE 74 e g, (H i)
DMNHICENIHEERE S T RE, $2m B E 114 B
PURIRE ) b, (AP TS 5N A B HIRE ) TR, X
Tl 2 47 0] i 2 45 A 102 0 07 38 52 17 92 A 1 o 42 i
B4, HAR S AE R S RV EAN 56 A5 1 S SRDMN I AE
S, AR AR XA E A2 5 Q0035 R iR
223N DMN PN R HEe 1 i A AT R sl 53, AL
A2 R RS A DMN 5 CEN . SNIH] Bl M T [ i 4
HERL BT, A FTOR I M 48 bR S A RS A, K
PIDMN-CEN 5 ARk, 2z P & s vk
T AR A B AR B, HER T ISR Y i - 3
R ARG BB A ENIR SHIFY & TR 12 M e B s
R E LSS HATS T, TFAMI AT - B J2 A HE 45
MR R TEE A TR, R T EEA SRR N
FE AT R I X TG s sE i AR Ak, SkRb TR G
BARAE S5 F  R R
2.2.6 4 FUE R BT Bk AR R OB AT N BT B B AR

B —Fh g v H 2 B R kg, FEREY)
FASRE EVE SR AT AEY BIIPETAFSE /R T AR
A B 2R A4 11 22 B Jie B8 ok 20 e D2 37 (% 15 T
R o 2 AR AR B T B A R A X B S 22 11
it RGN INRESH A T EIR AR BEAR. MRIS5 sMRIEE
BArRTR I, BRIRAS TR, BAR - SR i D RE R
5K TRRIEMC, Xl feEmE &k
SRR B8 A A s 100, MRSH AR Mk — 254878 T 21
Jfie R0 Z AN T R G S R Z I R BF5E
T, BEMR . GABATFHNZE T R 401 R 835 5 A
AT Ao, XA b 258 S AT D RE A 5
PREEAH G B X6 3, 0 A T ok YRR F A K



it N, i, A IR A PO R R PR, ST
TMRIEHE, A T Al P i %) PR R I 2 A58, 3R
Il S SN 5 I /R PR R e AR A, 4% CEN
EDMNZ I HIE BT, AT RERAERZ S0 & A% O
HZ ML,
227 EEER-WEE[ERG

I AR o PO 2 — ZE S M BRI O L S () IR 2
Mg, RV, 2ERZAI30%~50% M AR A Z A
[) S R0 A MR AR - B B A R 1) FMIRTF SR o, 18
P B B AT FE B DMIN S CENIR] A9 figtfl A LA B
SN T BE A, 55 45 pE AR AR s £ e A -
A0 e i A I 280 A7 A D) e % R 1 5, T B R R D)
FEER I ADMN-SN R84 I, 4275 P& 1E
i B - 0 T 5 1 4 D RE Y AR 28 X 28 BIL TR L AR AR 22
03000 ey IR Zh I EAR £ 7 4 A (rapid eye movement
sleep behavior disorder, RBD)J&—Ff LApkis AR 2 i %
191 18] LK 3 R 2 AR S5 SR AT R RRAE AR, B
N 2R AT VRSO B RT IO PETHFSE $ER,
RBD 8 (19 58 5T -SRI 22 T g RE 3 (6 A b 2 el s,
H 2 U e ia R 22 LR PR /KO b 35 AR, kot
75 Ak AT RE il 78 RBD A 5 oK Sk i A8 0 <6 80 1) DU 4

Egmﬂl

3 eGP BRI e 1t

MRE GBI I = 5 A BN Ho RIS TR 13
AR, Sl IR R RS S i R AR S 5, OF
FEH RS AR HEHL R B ) FIIRAAIE, U7 AL, I
B R A AR SRS, HfESh RS R S A
ZRG AU PR K .

3.1 RN bR SRR A RS W AP Sy

sl

18 G PRI 1Y) 12 A 32 L R RN AT S DA
5 5% Fo A AR A R B AR KRR %
el AR 3 2 R A% MR R ik DX P 254 AN D R S
W, OREEIR ARG | 2 R R U R T
TR EYARICY). B, B ERRZ LR e
W 2GR B A TR A, T i KU
WA, A RGLRE, B Ars-IMRISTTNHRARY
TR, m] PR R s KU AR (1 1~3 4 e AR 7
AREVEAY, LB T 5 80%!%. S5 4N, ENIGMA
R A A BR 174 0 1654491 H 3 12 88544 filt FiE A1)

FAEAEAE, M8 T LT DTIEIRE M RIS T &
G5, ZERGATAENA S AR AR A ST AS [ B B A
PRIRAS, AT R TR LY. ENIGMA-
MDD T AE4H W38 55 234201 [ B BA B (43 1305 6 AR
IE R M 160244 {8 ) RIDTIYE, & BLIIARIE &
() I 5 F S8 (B8 il I 9 BOR L R BOR A
SR ECREA R R B A BEER, NIEIK
O3 KR AR L T B R AR s,

EHAA TR, SRS AR IE R0
158 B —FE R B T AL RE SR BR. AR T2 R E R
JIE B 22 R R AE SR, 25 A MR UF G601 4202 25 4 1F H T %
ST 2 (FDG-PET) UG AN B AD B R 1112 Wi i
SRR, ZBRLLE X oA A g e A AR B DA R
TS AR R 15 82.9%, TN E Je AU A% B DA i v i FR 353
AR AD I VER R N 82.4%, X ELERIZ T /R Ik i
BRI EB A2 R U T594.23%, %o AR S 6] B ZH (14
Fre SN 86.3%, WA T4 ikl

3.2 AR PRI I HE

O 5 % Ao BHLATL ) DA B 45 e AR vy vy B T
fdi A5l R VAT SR W 1) i o e LA SE BN, TRl 2252
PREARTT LU 7R ARG 5 PR RE R Z A SE R,
ETMHE S MARIRT T ARI . Bn, R s EE
BiDavid B. Cappon##ZHEi T3 ML il 25215
R FRAG TR 22 P 0 R 8 (transcranial magnetic  stimula-
tion, TMS)JAYTHELL”. fludi i, PARAE B E R0 H 5
5 M TR A DU D) R 4 B m] TR YT
Wep O, K T BB HE IR (AN IMRT) 73 49 A TMS i IR
Pt TSI TMSHE s i PEAL B S 7 Ak T, fdifs
TMSAYTT A% LA R HERE a8 S PR i, A%
G B F ) M RAR MRS, % LR KR T American
Journal of Psychiatry, 5 35206 36 FAG MU 23 (Amer-
ican Psychiatric Association)llfi R+8 Rg A< K 1) & J& 7
)73, eI 25 06 74T, A T IE R R 225 Wniky7
R SRR S5 35 4 52 6 Jil B 4% 1ML Vi 2% Pt LA i 55
I RIHEAT T3 FIE 4N TAL S MR, 455 5
TN, IRYT RN B AEIRYT BN L A AT RS
W TAER N, #E— D — e T I
W53HT, K ETHT B RS RE AT 1.9% A MR 2 15
M3AYT RO, RIS SCRERT RO R R S
HARIRIFRCR BB TERAR AL WhR S, I AR ST
FEHEIRTT R FR B8 B2 5L,
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3.3 MR PRER T

PH IR 28 A B S 90 2 B0 T MTPD A5 o
SLARGPIRIIRYT. RN, AP R G
RIS, AR S5 16 Shint, 5 Sl
2, WER S TIRIT ORI PE AN 22, b TR
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Brain diseases present considerable challenges to global public health, characterized by rising prevalence, intricate
pathophysiology, and substantial disease burden. Enhancing our comprehension of their fundamental neurobiological
mechanisms is essential for formulating more efficient diagnostic and treatment approaches. In recent years, neuroimaging
technologies have progressed rapidly, providing non-invasive and multimodal methods to examine the structural,
functional, and metabolic changes in the human brain. These technologies have significantly enhanced research into the
processes of brain diseases, fostering insights across spatial and temporal dimensions.

This review aims to provide a comprehensive synthesis of recent advancements in neuroimaging research related to brain
disorders. Firstly, it presents a concise summary of the principles, applications, and distinguishing features of the primary
neuroimaging technologies, including structural magnetic resonance imaging (MRI), diffusion tensor imaging (DTI),
functional MRI (fMRI), positron emission tomography (PET), single photon emission computed tomography (SPECT),
magnetic resonance spectroscopy (MRS), magnetoencephalography (MEG), and functional near-infrared spectroscopy
(fNIRS). Attention is directed towards their distinct contributions in delineating disease-relevant features such as gray
matter atrophy, white matter integrity, neurotransmitter systems, functional connectivity, and cortical dynamics. We then
highlight mechanistic findings across a wide range of diseases. In neurological disorders such as Alzheimer’s disease,
Parkinson’s disease, and epilepsy, neuroimaging has revealed early alterations in brain networks and metabolic function. In
psychiatric conditions, neuroimaging studies have revealed distinct abnormalities in mental disorders, including
depression, bipolar disorder, schizophrenia, autism spectrum disorder, attention deficit hyperactivity disorder, anxiety
disorders, and substance use disorders. Recent implementations of Mendelian randomization and alternative causal
inference models have enhanced the understanding of imaging-genetic correlations, offering new insights into illness
causation. Furthermore, the clinical translation of neuroimaging is rapidly progressing. Imaging biomarkers are utilized to
enhance early screening, diagnostic classification, outcome prediction, and to inform personalized treatment strategies.
Innovative methods including connectivity-informed transcranial magnetic stimulation, pharmacotherapy prediction using
pre-treatment fMRI, and real-time closed-loop neuromodulation illustrate the tangible effects of advancements in imaging
technology. Innovative technologies such as brain-computer interfaces and artificial intelligence-driven clinical decision
support systems are transforming precision psychiatry, especially in instances resistant to therapy. In spite of these
advancements, challenges still exist. Data heterogeneity, small sample sizes, insufficient integration of imaging modalities,
and the underrepresentation of non-Western populations impede repeatability and generalizability. This review underscores
the pressing necessity for standardized, large-scale neuroimaging databases and multi-omics integration platforms,
particularly concerning the Chinese population. Future directions include cross-modal data fusion, explainable artificial
intelligence, structure-function coupling analysis, and gene-environment interaction models.

In summary, this review offers a timely and thorough overview of contemporary neuroimaging methodologies in brain
and mental health research. It emphasizes methodological advancements, molecular understanding, and translational
developments, providing direction for future initiatives to integrate neuroimaging with clinical practice in the context of
precision neuroscience.
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