llsa R BE R i

2021 £ 11 B 35FE 4 4

B 1w B i wn ] B2 il 2
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SRR ER BRFWRT MEN BWE° RoRS

1. HH¥RETHESLEER, BH;
2. BMERR KT, 2EHZHLIMN;
3. EREEER, #X;

4. mMNEEFE, BN

#  Z | WA (Bipolar Disorder, BD) XIRANMNGEE, BREIANSHRE,
ZIREBREIAE 3%, BERHZENABHRMNER, WAREARRDNE
RIENEPEE | B, XBEBRIENEEE | 205, IhRFINEA. B,
GHBVER, R ENEBRERRE. BEMENESE. WARS. B
RMERSKIBSZPoIE, ANARRBEIMIFARIRABT HERIE. I
PESEBRNDMOARMEZIABKRES “IESAHLIKTAR” (Transorbital
Lobotomies) £ =, W HEFEZOHARKI, WOESES0IRM
SEMHTIMMANEZSERARE FASE2R, HHWTMER. 12100
. BHE T BERESABRESFOM, AERIRME (MR [EAMR
A—IOROHERAMTE, BFNRRAZEARPEIINEAEIREAMXENHT
A, DNREHRIRAVR AR BRIV ER SR, BT &KX (Blood
Oxygenation Level Depended , BOLD) BYINS EINRERGFET T BEKEMN
& (Diffusion Tensor Imaging , DTI) BYNBRINEER G EBRINBEN 2
NINEEH R IRNE R A, [PPSR REZNAREIERNERESD, &
RN EBEBEEM=2NG, BREEXERRBEUT/ITHRSA: £—, X
IR BN ERIA S BN OIEIS L SHRENZH; £, WENEIFAET,
HPA HiISKINVERMEXR; B£=, BFEARDEETZEEIRT,
BEEVANN—BBEARBITINA BSEONAEISHER, Philips HA

BIES: v, ZEEFRRRAFHRME,. ARHO: BRREES. RESWER, E-mai:
1244528366@qq.com,

YESIF: 2EE, ™5, FFM, F. NAREESREHKRESHEHERTRZIVHERERSTIOU [J].
IGFRESAHS, 2021, 3 (4) : 100-119.
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£ 2003 F R, BIEALBROBEAT EREPERIBTEMSEE (VPFC) |
BESNITEZE (OFC) | B0t BRUBOERNSIE. IRISURIA. TSI, /) \iRislEs.
NTE (. RS FARRIDEoIZ. MIRSENIRZ. BRI o
BUARFEZASRABERE. IPRBERRS . FEBERN . SIEREE,
BlRAESaEHEIMURE (DL-PFC) | BIBRITAMIKE (VM-PFC) |
I OBNRE (DL-ACC) | BEFNRBIEBERIAT. BEHE. TIF
WCIDEET], WERBHRNEARERANKEELNE T RNOFES64E
ZEBFNR, SOTEZERAANRAEBX (ROIs) SISERENAR
T
KR | WORRtS; AIsitRE; WEEERR; SOEES; DEEss
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1 WHEMEE—AS#HERESNMIER

AT, A B2)= (PRC) S2— 5Bt (UL 1), 0 BRI ECR A
e b SR L i B 1A W RO R L VAN (282 I (3 AR S s P
WA RAT i, B SN AR (S5 5 I S S AERR I e A [ i X
(S 5 RN TR, i A1 4 B R 2 A AT D, TR i) e i
SRR — R R AR R A2 B, S EUR BRI BN IER |
AEEE SERBL M SR BT S At S SRRSO AT o, o A A2 SR B 2 ik
ﬁ%“ﬁﬁ%”,mﬁﬁﬁ&ﬁﬁ@ﬁﬁﬁﬁﬁﬁ,%MTE%\MTﬁ%ﬁ
WAPRZE BT, B ZH A5 P A 2235 T S A KL, Y h IR AR IICAL L A5
Zou KRWNCICAE ki T R 2R AR A (5 B AL Sl s i iR sz 24, ARG
TELRICILAFRM, AN YA R e E R AR e, S 2R RAT
A, R fRIEL AR, FEBR. WUARERT . JZALERZEAAE T o /N
BUIR M EAZ B 2% P R 22K 4, Schmahmann AT RERE 1527 & 30/ i 4535 2
SCHEA A, PRI, IR OB —SCRIE—E HBR— i —/ Mk
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— P EZ IR B sh R4, Fescindl 20l Ttz b, B o AR
frR . TR AT ThReRER o (DLE 2)

1 HFEESK

Figure 1 Broadman Division

2 HIFMEEShSMERS

Figure 2 Prefrontal cortex and limbic nervous system
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B AR B 2 — 30 G M 28 2R 8 S 9 A TR ) i R R A Bz )= (VM-
PFC) | BEPEAT N BRI AY HTA I 15 SMI B = (DL-PFC ) LI s o i 17 [l 2
SEAN, —SE AR PR SURAE AR | IR R IR A L BRI O 2R Ik
ST RE I A 45 R 15 1) B S0 A0 O SR IR e 22 I 2% 1 5 S 0 22 M 11~
fifi? FFAPREZE—1TiE

2 MmEHREEENMARAE

Y 2 e T Y I8 SR R AR Tk (58 P EL A 1) 45 4 s 5 A o A i J
MHRIX (Regions of Interest, ROLs) , {H P A4 v [ 35 A 14 A B 9] 35 4 A7
TEAR Y R 22 50k, ALK A D18 S 5 K BT S (WE 1) , AR
FBRTE R S M TR ) R 04 i 3 R AR R R S, OO R R R
I3 RO TR REAN A, 3 B0V 22 W0 A0 B 2 1 524802 i R ARG T i 45 7T
2 AR R ORI AL ROTs il X, 5 28 B A I 5 21 F G4 i) B i 42
B ER RS R E B2 AN BRI %%ﬁ%ﬁi“oﬁTﬁﬁﬁ—ﬁ
FERR T, ASHIEFE R T T ROk BEAS I Ty vk, — RO ARG AL G A B
DX, 2 FH A 0 o i o A A0 B )2 0 M 9 5 [l bt g i o X, K
T 43 KPS B A 43 BT /N X, /MR B 5 E BES BN BE B T g
R X, R 2 32 R AR 22 2 T O R R
PEo Witk R 58 A BABCR AR R IIE S0 7% ( Voxel-based Morphometry,
VBM ) , VBM J& #8520 KM — ST ARHESR Y, X BRZH A Ho At 32 103
AT, LML EN D ES 5 X T, BRAREARR D, RES
2% LR 25, AELR 3 o 12 R T 5 5 0 A DU S XL [ i 4 AR 3 T A P
B 2 e IR A L, JEL R AR, B IO A O B AR AR, AR A R
J2 8 3k 2 AR R Y A AR R SRR, 5 A T T G
L IEH ANAS A BF ST P BACKE A IR 1 R PR I 5 i, X LT i A AR
AT I 2H L2 AR 1 P2 A ) A A AT
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3 EEMMEMEE (VPFC, BA 10, BA 11,
BA 47 )

R IR K 2 (VPFC) FZEENE G HSAT R, %X — H 3 n) gk
2 1 B[] B AR A RAEAR o 5 M2 O e il 5 (R 8 vk (VBM) i
P A B, X B i £ o LD iR I AMI e 2% (VL-PFC, BA 10, BA 47)
H PR BUA TGN, 31X 5 Dickstein P B & R [m] B i 1) 75 A0 48 S 5 I PRJFSE
W—2, BEE LR R IR R, BRI IEM 2 (VPFC, BA 10, BA 11, BA
47 ) FFUR I B TR R4 | SRR I ST AR 5 X0 o e i 8y 2 A e St B A7 A G
X[ A i 309 AR AR TN 2 J2 (VPRC ) 2840 8 B T rp S 4F i AR 1)
R T, B IR SR & 9 A BsF 8] 18] B 23 Bt 2 A R AU 2 2 (VPFC)
ZAE R R IEAHSC, AR IE M2 (VPRC) S22 8 XL e fs- F 1 5 1 1 %
AR e X I, (L 1)

F1 BIHMENEER (ESEE ) HhSESSXIEE
Table 1 Broadman division function of the ventral prefrontal cortex

(orbitofrontal cortex)

Iy (OACS g

BA9 i PATINAIIRE . fRE
BA 10U, H T o] AR AEREX (A5 o] i 5 o] fw B 0 A 3 20) A TS A
BA 11 [0 A0S T , i B2 DXCHE (], B A Lt Bl RO ) —# o3 )| 3 . 1928 . (5 BAE

BA 12| %[5 AR i 71 2 8] 4 X 35, FIHTIN i i 2 R 45
BA 47| FAIM B2, Bt . E R AbPRVE S A TEE

R IEAMIEZJZ: BA 10, BA 47

Ketter 222 /E % ( Continuous Performance Test, CPT) fdi 9 18— it %
HWZHE (18F-FDG ) PET i) 8 5215 i 7= WL I e Ak £ 35 1 40 it 2 8 A1) 1 )22
(VL-L-PFC) fRiffssm, B FAeiim, g4 g 2R 5m - .
FHRAY B ) B i R FERRE AR 245 T AT S5 1 f-MRI &I i & 38 BA 11
IGshse, AT “WHIT5" BRB BA 11 XIGhss, htnl il BA 11 X
JE SRR THEA G, TERLINBRAE X i 1 AU 38 1 — 25 B AR MR B TEIN
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7 -MRI #1 N-back” TAEICIZ @ AE5MAKIT, %3 L-BA 10 Fl L-BA 47 X8
BRI 2 AMI B )2 (VL-L-PFC ) {52055 150, pH I AT DAIE SERiAs 26 M i
JZ (L-PFC) it BESOE A XU BRI TE M B )2 R © L 5
HA- 5 SMIlEz 2 ( DL-PFC, BA 9. BA 10, BA 46) WFFEAHLL, R4t Pyl
FZJZ (VPFC, BA 10, BA 11, BA 47) 30T 8B A5 n] #5000 B i 3 3076 4 XL
I A 3 O B e R AR S, FE TR 254 55 1, Ak 7 AT 10 1y L 1) e
SR DIHTAR T R IR )2 (VPRC) BT BESE TUAT, AL ZEAR A PR A i X
] A £ VPRC B “BUXAR S R e AT S50, 3D
iE SR Y VPFC IX R AL T2 B 0E TOAvARAS o bl 28, Wi o JE P A 2
JZ (VPFC) S22 7 3 [ i k-5 B ) e i £ 3 15 EL AT o 28 5 e R I ) e AR
X

4 [EFEE (OFC, BA11. BA12,. BA47)

A A0 2ok | RER . B AR (DAL ACh FESMBIE ) |
FofiRi . IEMBEEE X (VTA, DA FEMMNE ) S A, LR 0 |
Wt A%, WSEL R EARSMI (5-HT. NA. GABA. B #ERE. P2

(©  N-back {452 — R G0 B2 SN TR AAE 55250, SRl TR 57 103 K TR L 05 )
BT RITESE N AR T LR, W f 2 R S E AR R B A R BRI S A R, R AR
BTG S S BUE, BRI, B RIRAIE R R 2R S g Btk (1] . hELOH2E
Ay, 2021, 3 (9) : 924-931

@ TAEIEIZ (Working Memory, WM ) JE2—FH {5 B A& I T A AEI 45 A FRIGICIZ RS,
N L Z N ANG S PR EAE . 1974 48, Baddeley #1 Hitch A “ T4EiC42”  ( Working Memory,
WM ) BARFEM “SI012”  (Short—term Memory, STM) #4&x, W5, TARCIZHENITIZAE TR
B SRR . TARIC ISR A0 B4 4R A S I T A 15 BTG 2 7 2. A —Fi e 2o T
A4, EZRRAFEE, ZadBREn TAARTA KBz, TAHCIZ S8k, R,
TARCAC SRR RV ARAZ , FERRSZIRYT STV 3657 B T AT 3095 28 BE 75 A i 4845 18 B v ]
PIXHE BT BRRIRE ST, P ARIRYT I A SRR 20 B L 1B MR SUE R, DUSCRBRRY
BRI EEA TR 0 TAEICIZ RS . 7RI RERA AT 55 10 TAEICIZAE -MRI fi# )% B RZRELIT 6
KINHLXIL . FFAMUATAT T R 2 . MU K2 . il . w2 . BUR /et e, T
FEICAZ AN BB L A Sl — i RHE I — B (R —E RIS — R IIRE . TAEIEIZAT S5 52
S BB, IS P 57 45 A e B RS M R A IS W B A TR IE .
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oy EEAE ) o IESUZZE (OFC, BA 11, BA 12, BA 47) . #{ #%. Hidn
I (ACC, BA 24, BA25. BA32) WIE5 AL ™ EAHCHRIEXIL © .
MEAR K2 R BR TG4 N2 40, S SME 24T R, Hrh 14" diEh
HIE A0 ¢ SR ARG A5 B S AT e AT S e S B4R g | R i —Fh A 53007 1Y
W2, IEFKR )20 5ERER ., Wtk Wik, Bk, W05 ALM-LFH
N G, NERR 2T R D eIL . AR g R R LA A T A T A T
AT R IS WA R 2SR AT Y “HEAIH- DI WA ”( Transorbital
Lobotomies ) FEAITAEBE . W ZE . HA BRIy Mm SOt SRR R,
RN — I AERE He i SC R AL S R A AL ATt

41 &S “EES” (Devaluation Task ) BIFT A

FE 1988 AEAE FE MBS I R ph 6 BL 22 AR S HER I 501835 (The Mysterious
Orbitofrontal Cortex ) 5234 F LI T “HEARMHEM Y 2T MERPEE” It
P (Value-based Decision Making ) X248 A1 H [ BT K IF &7 8K £
RAR RS, TR AR S LA A (Subjective Value ) Y, 5 [E E 7 TAEWF
FEBit Elisabeth A. Murray BRI SEE @0 THERM “W2fEiE55" , £HH
BASRBAUR IS B0 A R B, AR TR BRI ZE VIR B B R e
MG, SEHH BRGNS B EH Rk — M — BIZ A T B A, 2
— AT, ARSIk, SIS —BOE I ARG BY B, A
P03 R © 20 BOR VIR Bk S W nes , p A Hic R o L R L
Wz, AR T EYRs e R eiEI S, Wiy hEhicie .. L.
1ol W DSERMATIZEAL, AU BRI LS TR TS o T e
BT R SEANEIELT TR, XA IE T R CHERI WA
I 1848 413 [E gk it T\ HE & 7 o 45 B 400 P 000 1 J2 23 e s BT R I A 7 =
WAk B A, S UbIRIET, 2835 AT A R BRI I i B %R X (ROLs ) 5% JR4H IE
R L FA (BB b, i3 B A 453 475 A e B 0 ] S ) A 1
BRI A 268, PRI > B Bl SR B AT B e AN K, (HX R A
550 S A0 B M E AR AR SR IS — ARSI e S
IO A TP . (LA 3, 5[ 4)
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E 3 FRR#HITREESIIZNER

Figure 3 The training phase of the devaluation task of the macaque

E 4 BRREITREESHNKH R

Figure 4 The test phase of the devaluation task of the macaque

4.2 R5%H#Z (Economic Choice Task ) (FRHIMRIER

1F 2019 FFREMERFES T, ok AR Camillo Padoa-Schioppa #(
B GBS R MM EEE ST, DU 2 i
HRV" B R, FEEH TS Camillo SCHGHF & H, 76 A
TG 0 . 2T 15t oK 53K 45 4 2 A AR BRI LA, AT LA 4 s v e B AN 1
LEVEPEPAL, X BT S B O ) BRI DUAE R I et R 2, i B
VIR I 2257 DO 2 X it 2 3R A 2 R~ X T i 0 T 2 B S v S M0 L
PRI, A2 R SIS TN S B, R G H R, ZRERK LS
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WL PEA TR HARHN S, AR ) 7E 2D AT SR . AR SR T AR T
R A TR 25 R B A AR L S v e B AR IR 2, SE WIS A
AN BRI CEEdh . Zhah . WIIMEDR ) A2t 30t LR 30 228 AN A R 1) B
o AEFHERAIE, — BRI NHEBRTE L3R 0h 26 B PR IR, ) anve e ok
AR E H (. 11, 214, 37, B3R5, 520, 618, LAMHEATY . 1111,
1212, 1224, 1231, RIFAERT) 25 KB RIEEIT 21, IR 0175 25 811 2 11
HELUMERN W E 2 (RIAEREN AR Lt ), BrESERK LN
SMAECR PR T —FRRER BN A REAE O, 5T T BAFEAST Camillo
SCEEIE ER, RS BRI MR AR B S R
RSERIZERAFAW) &, B0 W) AR AR . P A B B S T PR 2 5
PEWGSE (fln. ZE . 24 5 Wi B RBGEN . Pl i B SR £ 4 Pk
WK (fan. e, EEREEMS) o &5, Camillo & PR IER A
(R 28 0] DB B L 15 R SR (LR e PR 0 AN, AN (B T 2
TUCRERER, RBEARELF . W2 SRR ERA 2 T AR S,
HIE A5 -5 B AN RIS I S A e — . T ERAe M) A, KNP PAZR & %
I LA AT R TR SCRARAIE M AR PR IR 00 5 M [R) R 25t LA HIE 25 2 J2
B

H4fE Camillo ZAZAENE S 20 F IR s R, 2835 MIBATE M 2D RERE
2% (3 T fMRI AT 1 30 PET BF5Y ) JBERET RN, WWFER Bt AR IRUERTE ik
RGP RS H BT, N-back AN HIRNE 45 4155 40 th BLRTAR I K2 2 (PFC) %
WS, EFHL. THRALR 5T, A SRR I 5 F i IR AR i 2 8
XoF [ B O SR RS A T8 BRI R I, OV 2 B ] e 1 9 D IS A8 A B XL ] e i
B, HRXS WY =Mt BRRRREE RN, R BT 3C A E E
PP AR E AR M D TE 21 . #RRe M R IEA )2 (OFC) B 7 .
B2 H VA BRER A RN, TEWENCT REETT A IR, [5) 28 o)
Y R LIRS SR LG S LA R B, AR TR O RERR 22 B2 )2 ( L-OFC,
L-BA 11, L-BA 12, L-BA 47) 36/, [F26Z 08X e Blumberg [ BA7E R HL
150-H20 () PET WF5¢ & B, BRAEIE B E TR AR UL TR I AE &4 U 2 2 (R-OFC)
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AR, 1 IERSRIA R TR AR WA BRI D, M BRAEAE A Ab T RERRAR
AHRTHEREZ)Z (OFC) &b,

5 @iMEFEREE (ACC, BA 24, BA 25,
BA 32)

BT I S R TRt R U5, THIR T BRI AR A AU B J2 T 7 (the
Subgenual Prefrontal Cortex, SG-PFC, BA 25) , 5[ i ZE 41 21 IR i) SE B Y
A IR MR 2 (VM-ACC, BA 24) | Fiiy B SMi 52 2 (DL-ACC, BA
32) o HUAEZET AR (BA 25) S5A% RS E%AMIE, I HMRERS 5%
S5 M AT (VPFC, BA 10, BA 11, BA 47) &5 BBGEMEH. 7l
Fa7 [l (BA 24, BA 32) FFin 5 HAR - 00 DX KA e 2 i 2, 5
Z: 550 R R AR T O G DX T A B . TR, AR R R R (SG-
PFC, BA 25) SaiF0AF I 2 (ACC, BA 24, BA 32) 1EZ0K5 K A9A 0 A
BIIRER AR, BEWHRSIT NS, XA ERXT , B
BREAG B E G AR L AR M SRk ], ESHSEAR A= R B, AT Il B )2
(ACC, BA 24, BA 32) fERIZ M AR A tha] R 2 OCHE Rkt rboCr o AT
KIERLHR X (ROIs ) 5k, SfaHE 2R X e & B In) B fi £ . B ) [
MARRE R . —FHRMAERIEAR LR E (UHR-NP) X =RFHARATAR T 2
T (SG-PFC, BA 25) {RFRBA /N TIER A, MZ5PNRIT SR ZE1m N2
AT, 7RISR X (ROTs ) 75 1 AU FERN 22 1 8 ik % T8 245
My (VBM) fEASAFSE 5 AR N J%, 76 & B i 0 28t S i n e
22 (ACC, BA 24, BA 32) JREBTHANGY “HAEBLAR” [HBEA R ) A 9o
PR, IKTARUE W2, HHEW R AR . R B —IF TR,

i Erad, w0 R p I 2 (VM-ACC, BA 24) S 5L AL, W
F17 [0 35 4MI Kz 2 ( DL-ACC, BA 32) 2 5% &iH#%. 7F Liotti, Ridderinkhof
5j Tsai Chengchung AIBAIA & B, Fifna Mz )2 (ACC, BA 24, BA32) %5
TG MEIE L, e RS BRI A S AR 25 R B ph 2 Sy, Mlsiz
AR 2 4. SRIT9R 18— A M4 0E (18F-FDG ) PET (IR 14 .
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IR, ARG ZGYNIRYT L W INARAE & TEHEAT DU S AR H IF R (Beck Depression
Inventory ) Wi Y PR = 5 . Fi 0 Ml K )2 (ACC, BA 24, BA 32) #ff
RN KR4 X (ROLs ) B8/, 28 3 i 53 A BA 221052 i Lennox
PUBZ T BAEAEAE HEAT N-back 4550, &4 LR = AN XA 54 55 A7
(1) IFHMIRTHIH )2 (BA9, BA10, BA46) A 1-back IAAME S5 TAEICHZ
ER KA ial;  (2) M (BA10, BA1l, BA47) fY 2-back %
BAHBNFERFIN;  (3) B —ToSE g . s Bl —a ARGE B . 3B 3-back
A0 PRAERE IR (1 A X B S5 200, SR 25 3R &2 IFAE U Lennox 48 Hi )
BRAEAE B NS 254 55t BRBOA v SRS, RS 25T 55 B IR AE B4 TR
MICEEFE ], A RO HA S5 & e, H 32 AT B2 R Lennox 78
TS W EARFE . N S T Y TOR RS B R E R, A S8
LB SO A 1 AR B L1 25 4T 55 PR U s 19 2578 . AR, Malhi H1BA
BEXTIARAE £ & AT I 485 T 55 I (s BT n 9] 2 2 (ACC, BA 24, BA 32)
WG RR AR, DASCEEXHIARAE 8 5 A 718 SR A T T H0A YT AR R R ) R
R R 2 (ACC) BTSSR RS

NI R IR, FLERIRYT AR BT AE SUMAR KA 5 0 2L OB RS . RS
PO LI PR Ay b B s SO AT, R IRTE AR AR, — B2 fE I 23 il
PRERAE S %, WA IR 22 (ACC, BA 24, BA 32) 57240 iz J2 1 6] i 9
MFERE RGN HRER A TR Ry B fm) B A v LR o) B i R B, XY
[e] A £ v S S — EL S IR R AR R 2R A AR W B R P R 22, — 4%
HARMAERIEC AR (UHR-P ) R A SURH B A B BP0 50 57 AT
40 % LU AA O MY BB T RICR A

6 ®I#MESMAE (DL-PFC, BA 9. BA
10, BA 46)

AN SIS 2 (DL-PFC) 4FSAMINBITNAE . TARICIZ SR,
M R T P A TR I, 160 BT 0 W B2 e
KECNAIIER S, Horh, R & i A (VPFC, BA 10, BA 11,
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BA 47 ) 505100 H B B A . 38 R BB 4ER X (ROIs ) FAZR LA
Witk (VBM) K3, An FEhe 8 F w0 B2 (ACC, BA 24, BA 25, BA
32) MR SR 5 SRR Y 25 1 — 2, i BN B 45 % 1 A4
M5 SMIUEZ )2 ( DL-PFC ) (4% AR JF R UK BT 2245 . Mayber $4H 1“1
IS —T D R SAR DGR L it BRI AT o] — 307 L BRI ) e B 134
2 PEUR NI X H BRI RES I, Yamasaki FH BABIESSFTH07H 7] 52 J2 ( ACC,
BA 24, BA 25, BA 32) & 5 Mayber i “Hi% M 18— M1 Zh A A MBI
AU K2 (VPRC) Tt S i 208 S 3t AMIl K 2 ( DL-PFC ) 4k
RMESE, (&2, £3)

F2 WaERREEFWHMEE. siELEENINEETL
Table 2 Functional changes of prefrontal cortex and anterior cingulate gyrus in

patients with bipolar disorder

X4 I X ineAE ik
HIARIIE MR 2 334 0 ORI AR —SOR R —5 3R — Fe I s 2 1
( VPFC) W, DIATEIRS EHIT R . AL ST e
B 2 (ACC, BA 24, BA 25. BA 32) A RARN 5 M
iR E 2 (VPFC, BA 10, BA 11, BA 47) FiEGIRZ . &2 4h
(ACC) iz 2 (DL-PFC, BA 9. BA 10, BA 46) IAFURE:, MHATRAE
PRER. AT, A, UGS A S M
HUAR A AMUIK 3L AR EHOR . SR G SRS B —seiR A —& A Bk —
2 (DL-PFC) ¥R EHEIR, DIEATEERSHEITN
BB EM K2 )2 BA 10, BA 11, BA 47 2 X5 L I fekars-Sa8og g ks .
(VPFC) TR
B AR LR R S SR )2 (ACC, BA 24,
BA 25, BA 32) BR&55F, SREMIAMEM L Z (VPFC, BA
10, BA 11, BA 47 )JoykWads | P/ S0 slairasint i 52 2 ( VPEFC,
BA 10, BA 11, BA47) S RE. WHHEZIE R EMIAT,
ARRE I AR XA T B

IWHIDNRER TARICHZ . Ry W B A 5 3R

EFA

P TG H g P
B (ACC)

TR A M

2 (DL-PFC)

H”@ﬁf;rlﬂi‘é”‘“fz)% R 2

A A 2 R Je] i fiek 7 2 B 5 R AR B TR R, Ardnai ol j2 )2 (ACC, BA
(ACC) 24 BA25.BA 32 )IEFRTT G RS, SN S5 45 2k,

K TAEICAZ RN 2 1 SN ) RE B T KA
RIS AMIE 76 IMRTFRES T, ToRteMbA I DB TARDA . TS N5
2 (DL-PFC) %%k

MRI A&
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# 3 AR EERENHBESERE S XITRE
Table 3 Comparison table of abbreviations and divisions of the English

abbreviations of the prefrontal cortex in the new and old versions

HsC BA 43X CBr) TR IHFR
HIART 52 PFC PFC
RIAAN 2 7 2 L-PFC
AT A R 2 R-PFC
HTAR RE A 7 2 BA 10. BA 11, BA 47 VPFC VPFC
HAR AR A M R 2 BA 10, BA 47 VL-PFC VPFC
HAR 22 A M 7 2 L-BA 10, L-BA 47 VL-L-PFC VLPFC
RUBRT A WE AN B 2 R-BA 10, R-BA 47 VL-R-PFC VRPFC
A JEL P A 2 2 BA 11 VM-PFC VPFC
HIAT I A2 T PN R 2 L-BA 11 VM-L-PFC
HIAT A L 2 R-BA 11 VM-R-PFC
HIBT 5 2 2 BA9. BA 10. BA 46 DL-PFC DLPFC
MEZ 2 (Rt ) BA 11. BA 12, BA 47 OFC OFC
AR50 A £z J2 L-BA 11. L-BA 12, L-BA 47 L-OFC
MERA I )2 R-BA 11. R-BA 12, R-BA 47 R-OFC
CIE AR BA 24, BA 32 ACC ACC
CIEGHELEUA A BA 24 VM-ACC
HTF0AE [ Sl R )2 BA 32 DL-ACC
A R T BA 25 SG-PFC SGPFC

7 FOFRAAFHIHRESRAREREPFIY

Ao SURE 3 36 T B A% 2 Bk L I A DR A0 HL At — 26 R 2R B 5
B HE X" (Ultra—high Risk, UHR) 5 H85 bK &% (UHR-NP)
FG KK #H (UHR-P) PHIE, AR SCR I XF G 2 48 L1 e A A8 3 10— 55 L
FRIMFEARKWHE (UHR-NP) S E . (AT 2N 4 UHR-NP 1R 7]
fie 5L OS2 18 MRS #7225 ( Chronic Schizophrenia, CSZ) , 2@ &
P UHR-NP (RT3 MU R 2 . F&in 2 )2 . dns s ml . it 1wl 5
Rz 2 T AR A BN T IR RN o SR B ARG Bl o 2R R e XUR
BENIE, REIEFRATEN XS B LRG3 2L5E ( First Episode of Schizophrenia,
FES) BFEMEWEI, 4 Lk, WA E 0 T 8 R 2E &
AR AR BN B TR, T L 2R A 04 I DX 0 ) A AR A7 SR 0 i 45 i
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A, U AN A SRUIE R E 50 NS A SRE R 3[R 9 Ml X
KSR T REB B B B el By R, IF HH BT KB 2 4

7.0 SR AERIR MR S RARSEI RIS

HRAE PR e Ay, RS BUE A A 2o BE RGN
JR TG A FR /N 14 J5E PRS2l 28 T L A 22 i) Ao 2 2 4R TS BRI 5 21, a2 52
SR FIRH OC 5 i BE filt 25 48 S ZE 40 /L, O T BOKS Bl 7 BL0E F8 35 K S5 1A B ik
/INo Pakkenberg Z 24 8 Bk 1 73 20 L FI 16 ) 1EH XF BRAH, AT
PG B, TR AN BRZH Y J J2 Bl 22 o0 V- X80 H O 22.06 x 109, K5 HiH 43
ZUERYECH b 22.12x 109, PIEEIERA S 2 (P=097) , K5
Selemon. Goldman—Ra—kie. Tsai Chengchung 7ERT &M K 2 . FnifF 55 ] . 3t
Bl /1S o) P N N VB =07 L A < R G R L K2 o B SR e
FETHIESE , LIRS e A A 23 2400 B IR B AR N . oo B, A
U PR IS AME " TR LA ) 28 00 22 1) 1 B B 45 /0N T R 28 7T 1 R A8k
AN, W RAE RS (Synaptic Prune ) &) MRI $0AR$E 77
AR RE AR (16 ~ 30 %) MIBTEL, A SR G R 2 R o Ay 2 fil
PAEBTIHER, AR E A o 2L 76X — o A% R L BN R 20 5

W2 T R METERY SR, Feinberg SEIMHED 7 40T D4R B A RS0 RUE . H /0
EXLABERT . AARBERT . S E I FdE 2 B BEAG S AT ol 5 4
A, ARKAT R AT DA I 2 S B A B R B B, R R

2065 2 fi ok JEE 488 B TSR LR AROK HY B 1 0 SR B R B | iR BT L B S YR
Tsai Chengchung L4 A #7320 (U= SR 2278 S 15 AL O e b A, A
BRI MAT N G730, AR T AAFAE A B T A AT e R I AR 1
IO 5 AN I R 7 22 (AU, 3RS R e S8 e DT U R SR AR E MR IR A g
MR

7.2 NOfESSB8RES
M DT £ AR 19 4% 1] 52 ( Fractional Anisotropy, FA) 1§ I R R
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IYSUE (FES) f74E 3 ANHRIX A FA (RN, 202 (1) 25154
P 5 SR E BTN P 2 2 (ACC, BA 24, BA32) HEKX; (2) 25
MAEHEN . BT I DR BN 4508 S S GO I AR AR [0 (ITG ) HR
X5 (3) 2509 2 RS oA 55 A TR S RUE BA B A B R i
(Precuneus, BAS. BA7) FAJEIX, 1fi H FA {H 542 AAHKE, JolLE

MR AR FRAE R IG5 2 ~ BARZ I R IR ZE 40 . 5 K, Hm s
BT S8 LUk B ] R - AR E SR FA (B Al vmn 9020 s #0300 o LK) e
MEE S b, A RIEDRIRG . iy . SO . R ARAY FA (B e
BRutZ A, Joie R B R SR AR B, KR S4ER X (ROLs ) HIEH
NAHEE FA (X BT R 8/0, ax B6 I A 2 17 X Jo 8 ) AN 1 7 T O TR A A 2%

Mo A FA (ETENE TR 2000 FA T D il B 25 TR 22 BELVAR 700 A [l A, 61 i
K #0055 24 ( Chronic Schizophrenia, CSZ) K3k # L BHLAE R SEATIRTT, H
JE 2GR RIAE P 235 R R A £ Ko oA R A 284, JUHC IR A8 18 1 J5 114 20 5 e o 4 i

=]
/Ej‘f‘o

7.3 MHRERLERMRIR

SRS . RSP AR R BRI PR R AR AR Y FA (E ] LSS
PRSI R (CSZ) IR TIER A, XEK T Whitford #2111 “FEREHHE
fixiit”  ( Corollary Discharges, CDs) $2F|Y 4% CDs 2 5 AL A1 H BT £F
AR 5 5 A S LS P AR, TEBEEEIE MRS 33 FA (B8N & A 78 % 42
CDs 2 RIS gL L BTLFAE B, 4R107 CDs A% 53 B2 UM 7T 512 CDs R B AR T
HLEA A F ARG PERBCR RGN, QR IR L A CDs J27E R —
I b [ B 36 4% A5, TEIR Bk RME B A AR 1, SRR . I
JESIRLEH . MR ZARIEASEE . BT S B UE B A I S A X AR
SERE AN B PR G PR PR I %ﬁiﬂUiEﬁ—ﬁ@ﬁﬁﬁéﬁmﬁ%L%
T84, (ARXE(E B SRR RIS . B ) A O R
M S HIERG A, WPRME B U SR i fE B A, N CDs
R BHRAE BN T A8 2 BRI R, — BAE B R SHBOR R 251 1

https://doi.org/10.35534/fcm.0304012 www.sciscanpub.com/journals/fcm



R EfEISEE BT RE SINGRR RFRENGL RSO s

PR, BEERICE SRR ARG B S 2B B RS R A R
LWrERIUN KGR IX (ROLs ) 5 IEH AAHLE FA EE R, ik AR
EIRHE SRS Z BB = CHVARAE ) XU BB A th 1915 J0ik
D BCA B AL L —FEE B, X R SRS R . AR RO AR R L L
BT R AEAE S B9 FA fEV] 2 RS MRS o (3 (CSZ) T T1E W K
A H R

8 /&

PET Fl fMRI ¥ EIE S X ] Bty . B HAR . e W . — SRR
FIRTAI IS M 2 (VPFEC, BA 10, BA 11, BA 47) HFLIIABA:—fd BEA
W45k, 7E Yurgelun-Todd 1 Killgore P BA ST 2 47 4% oh 228 A5 7 £L %) Je e ) 3 i
By, BB 5 g A R ) A 3 P O e I S A 1 R R B R A
JEN 2 (VM-L-PFC, L-BA 11) FIFI&I A7 18 MM B2 (VM-R-PFC,
R-BA 11) HIME /KR (BLOD ) |, {H B0 FE R S54RI 5 I 70k 5,
2P BN B AR A 1 R, XL Tm] i A 3R 00 X Ak SRR i 7 o 3R ) 4 e
DRI 2 T 0 /L o 63 U 0 R L AR A X 0L B L B ) SR L B RS 4
SRBFE LRI, WEE S R RE R E B L, MRS R E 54
I 52 A AR OCAR AT BB R AR R I B I A b 3R i X 30 44 LA S0 5 1 0 ) g
EiL, NEELZNEEENUEFILE—H R EN %R, BEMm
AT LR DI T LA I AT AL S AN EE R, IS LA <
7 AT R R AR TAAT A A EE , T LARAS AR 06 b A 28 18 3] i 1
Bio XAEEUE T Yurgelun—Todd A1 BA 55 — 0 # sh R A 17 L 14 S8R AT 55 S5 50 I
R LS R— B, B W] A2 1 A B, A5 /N BOLD 00 B i 3%
SR TRBATO Al /) Pl A A PE R i 175 S JE B 6 BT /Nl | BRI BRI
i T 2 [ M 58 1A il RO G2 2l (0 T4 N, A 8 388 0T 5 R R ) SR T
ARz, (WL 5. Bl 6)

g FRrk, RTERMEM )2 (VPFC, BA 10, BA 11, BA 47) 7EXUji] &
5 AR 28 A W) 22 AL b R SRS E Y . TR IO I 25 Az sh AT 55 1) 2 A
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RESA AR WE T R I, R Jw) s i 26 5 T 400 5 000 60 A0 9 5 3R G AP AE S
AU SMI K2 )2 (DL-PFC, BA 9, BA 10, BA 46 ) 375855 2 A 20A
B, A SHERTEHENE)Z (VPFC) FREiferuik, tf nl eI Chb
SESCHVBL, A TR, A A R 2 A A A R R R L R A

5 12N EpERSEE M E K& (BOLD ) #iEER (BA12)
Figure 5 Blood oxygen level dependent activation in patients with chronic bipolar

disorder

6 MEBFBRRHMEERK G EEIFSH

Figure 6 Negative regression analysis of visual emotional stimuli and age
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Neuroimaging Diagnosis of Prefrontal Cortex and
Peripheral Nervous System Lesions in Patients
With Bipolar Disorder
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2. University of New Orleans, Louisiana, USA;
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Abstract: As a commonly seen mental illness with a global prevalence rate of
3%, bipolar disorder(BD), also known as a bipolar affective disorder, ranks
top 6 among global disabling diseases. Besides the categories of hypomanic
BD type II and I, BD also shows the clinical symptoms in cognition, affection
and movement, such as out-of-control emotions, abnormal autonomic nerve
function, impaired cognition, psychotic symptoms and impulsive disposition.
In this paper, based on the transorbital lobotomies of inchoate neurosurgery
for mania, attention deficit hyperactivity disorder (ADHD) and antisocial
personality disorders with violent tendencies, and the comparison between the
studies of modern neuroimaging, it was found that there are great similarities
between the symptoms of patients with BD and those with transorbital
lobotomies, such as personality difference, memory loss, hypophrenia, mood

disorders and personality defects. Functional magnetic resonance imaging
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(fMRI) is becoming a popular non-invasive tool for brain region imaging with
active functions. As an important means to explore brain functions based on
blood oxygenation level depended (BOLD) functional imaging of the cerebral
cortex and diffusion tensor imaging (DTI) based functional imaging of the
white matter, fMRI has become the most widely used technique. Several
neuropathology research models are used to conceptualize the underlying
neurobiology mechanism of mood disorders. Nowadays, the attention of global
experts is mainly paid to the directions as follows. First, the destruction of brain
reward circuits leads to obvious motivational impairment in patients with BD;
Second, in a stressful environment, the relationship between the HPA axis and
the brain’s mood response; Last but not least, mania and depression are a state of
mutual adjustment and balance. In neurobiology, it is believed that the damage
of the nerve tissues is the major cause of BD. According to Philip’s findings,
the nervous system of regulating human emotions is mainly concentrated
in the ventral lateral prefrontal cortex (VPFC), orbitofrontal cortex (OFC),
insular cortex, ventral anterior cingulate cortex, nucleus accumbens, amygdala,
cerebellar vermis, and brainstem nucleus (raphe nuclei, somatic motor nucleus,
special visceral motor nucleus, Reticular formation, reticular nucleuslocus
coeruleus) in 2003. The ventral system is mainly responsible for sensing
emotional stimuli, forming emotional states, and generating autonomous
responses. In contrast, the dorsal system involves the dorsal lateral prefrontal
cortex (DLPFC), dorsal medial prefrontal cortex, dorsal anterior cingulate
cortex and hippocampus, which are responsible for regulating emotional states,
emotional inhibition, working memory, and concentration. Over these years,
the development of magnetic resonance imaging and spectroscopy technology
has changed the neurophysiological research of bipolar disorder. Structural
imaging can also identify regions of interest (ROIs) in the brain to guide the
research efforts of latecomers.

Keywords: Bipolar Disorder; Prefrontal Cortex; Peripheral Nervous System;

Structural Imaging; Functional Imaging
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