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Abstract

Objective: To explore the changes of regional homogeneity (ReHo) of hippocampus with cognitive
impairment in patients with late-onset depression (LOD) after one year’s invalid treatment and
their correlation. Methods: 25 patients with LOD selected from outpatient department into the
group. They were requested to determine mini-mental status examination (MMSE), Montreal cog-
nitive assessment (MoCA), revised euro-psychological test battery (NTB) and resting-state func-
tion magnetic resonance imaging (rs-fMRI) in the group and one year later. Finally 22 cases were
completed. The values of ReHo of hippocampus on both sides before and after the follow-up were
calculated with the software of DPARSFA. After a year of follow-up, the invalid treatment group
and the valid treatment group were determined by rate of 50% points in Hamilton Depression
Scale (HAMD) 24. The values of cognitive function and ReHo of hippocampus on both sides before
and after the follow-up were compared with two-paired sample t-test. Results: The differences in
the invalid treatment group were statistically significant before and after the follow-up in the de-
layed recall of MMSE, the sustained attention of MoCA, the visual matching and reasoning of NTB,
ReHo in left Hippocampus (P < 0.05). There were statistically significant differences between
MMSE delayed recall and NTB auditory learning test 3 (P < 0.05) in the other group. The correla-
tion analysis showed negative correlation in the invalid treatment group between ReHo in left
Hippocampus after a year and the sustained attention of MoCA in the group (P < 0.05). Conclusion:
The patients with LOD after one year’s invalid treatment showed a general decline in memory, at-
tention, and executive function. The hippocampus is not only involved in emotional regulation
centers, but also functional lateralization being shown as the left hippocampal activity increased
compensatory which was affected by the sustained attention disorders.
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HE: BITE—EBIT BB R INECEE (LOD) B E A K Th At RIS B —2HE: (ReHo) AL AT F A%
Mo Hik: T12BEHLEIELODEE 250, 4HITEAN AR M—E 53T 28 RS ER(MMSE). 545F
FURINFPEAE B R (MoCA). BT REMZ LM (NTB) UL & & B SEILIRME, - HDPARSFA
AT EAARE AT E XU D ReHol, —F/E5EmRbE226], HRENF/RMIAHER(HAMD) 24
TPES M2 2 AI50% 85, 45 NLODIRIT R (11BN RIAE R (114)), KA AREAR R L8
WS & BTIN DI, XN¥E D ReHofEZE R . 45 B : LODYEYT LA I Il —4E J5 ZEMMSEER [ 1Z

MoOCARFEEVER . NTBMLW LA & /218 S ReHoE LB E R A 42 E X (P < 0.05), VB AXRA
MIZEMMSEZEIR[E1Z. NTBWr 32 MR B ERA ST ERE (P < 0.05). X5 EB/RLODIETT L
R —F 5 E¥E S ReHoE 5 N AT MoCARFEER 2R AX(P < 0.05). Fik: &—FIRITLBMLOD
BEBIHLZ. EERANITYRAET FRER, HESAMSESBRET K, BIskiiik, RIA
ERDEEREMENERE, HZFEEEEEEM.
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1. 58

T W 745 38 I R SR SE (late-onset depression, LOD) &5 KI5 5 e 2 4038, R ILAE LR 7]
12 P TEIAT Thae . ERIRE. W F IR LE M ASEZ I [1]. 454 MRI BT R R LOD ¥ i)
PRGN FBON DI BERRRT[2], IR SR 3R [3] - 107 Cole [4]%F LOD i3 HIG YT BOR AT 2
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T 12 DA MBEVIRT L, R RZHEE ML T EAEIORES, HEERITRE. ETRLESR, At
T AP /RIS B R (HAMD) [5] 24 TS 373 2 50% 49 5, 34T —FWIREVS, JBER LOD & IR IE

IREM S KRG WEINRDIRER AL, FN s RGN, 2ata, 2P, rTREEMHEEN S
B IhREREILIR (resting-state function magnetic resonance imaging, rs-fMRI)$% AR H & #8— 251 (Regional

homogeneity, ReHo) 777261, S it 5 [X 35k ifn 45 7K ~F- 4 i (blood oxygen level dependent, BOLD){5 = [ i 1]
[FD M, DT AR W AH S 206 X ) T de, 2R DG DS AN [R1ST 2 LOD WA &nss L], Aile R R ITH2
i LOD Y7 R A PR, DA R A1 2 A8 i o 1) XU PT

2. WEE5H*
2.1, W&

2014 4 8 J1~2016 4 2 H, 1E XX K5t A FL I TiZFENLIE R LOD &3, ANZHRT =8 AT R AE.
TR R LG NG 25 9], Ho 5 14 ), Zc 114, Hep5 14 60, 4116, PR 69.92 + 5.34
Y, RIGER 60.92 +£10.32 H, “FYRFE 7456 £ 119.71 H . NHFrdE: 48 >55 2, #4 (ICD-10 ¥
AT ARG I8 WAL RAEC bR, S LENBERE, AFEMERFEGE. M. S DEEs
AR ARSI, HERR B SR AR, G A O R G i SR, AT NS . Mg
AW BIRRERMT, MHER. VitB12 k=, HURIEThAER T, RIS . Fra NS S e R
2t i PR BGMH FI(SSRIEYT , A4 HAMD24 2738 >8 4y, LU —4Ed (e [ 1 2Wiayr, Mok
M7 oM, —F RV HAMD24 g 4y —4F )5 3 BB FE IR UMbk, SLsepk 22 6, A5 14 i,
7 81, “FHIEERS 66.00 £5.56 %, KGN 60.55 £10.61 H, TG 80.14 £ 126.62 . —4E
HAMD24 TS I85> RIAT /21 A LR H > 50%, 11 #l; a4 HAMD24 TS5 < 50%,
114, HREFAEZ AT 2014 7 H 26 AfitdE, ZikEHEHFBLEEMERE.

22. MIRF*

1) NHK . —FFFEAT N MIReR: @ % 58 GeRS peR A 2 (mini-mental status examination,
MMSE) [7], G¥EE M. idfZ. iHHE. BT WA, BHAMEESE 1LAT7E, 8930 . @ ZFEF)
IR HIPEA B (Montreal cognitive assessment, MoCA) [8], LML BIFATRE J1. 44, idiZ. . 1B
S MR EYE. CRIAZ. B 15 8 VAL, &4 30 4r. WIRSZIAEZHEFR < 124,
WREEFM 15, ERIEZHEREE MG, B9 > 26 2 AIER. @ Ll DA F O = HET 5 1K
B OEINA(NTB) [8], GFEH T LML, &7 0~24 73 Wradid i@ 2 M BN ZIFIEE, 3t 8 M
gy BRAESESTINS: B 12 XPAE, NMEH 2 TR, RIS R S ( CERBAR) AR HE (TG S BRERAE) A%
XHial. G IR 0.5 43, WXERIETE 14y, g 27 3 PUSEHEAThRENLG : EIEThEERE R, 15 KR,
Bl M UCECAIHERE , B SN ZERZIAE S 1 B AT S OK” R BETE K&
AFEFPRRFESE: FIRIEE: #5921 7 5 IRARRE.

2) NALRF. BT —4FJEREAT HAMD24 505 <8 43 MIET, 8~20 4r Ayt FEAIAR, 21~35 43y
R, >35 S NEEHIAL. GLE AL PRE ., NIRRERS . HARCRE, IRZE. BEARFERG . 43k 7
TR F

2.3. BRI E

23.1. BHH
ffiH 3.0 T (GE, HDXT)i#8 % MRI 8 & %t, KH 8 il kA Ll dhAT 43 . JedbAT
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HI3AHE, MR ERCE KFL. BEWE TIWILL T2WI 34, TIWI K FSE (B A g% 51, 50N :
HEEWA|(TR): 460 ms, [FIEASAI(TE): 9 ms, UMRE(NEX) =2, T2WI XH FRFSE 7%, S5UN:
TR 3600 ms, TE 102 ms, AE(NEX) =2, %5 128 x 128, Z/E 1.0 mm, [&#H 0.2 mm.

2.3.2. fMRI 3%

7t GE HDxt 3.0 T MRI £ %i ¢ 8 I IE AH {2 FE 41 Sk il 4 B K42 MRI 2545 o F5 4 117 FH ¥ 4 B ] 7 e il
S, FRH RS T, VB ORI H PR, bR, RERFEAS). Rs-IMRI 3R E
210 /NETIR) A, S ECN: AKCERWL, SERCPICPAT TRl EER:, EER(TR) = 2000 ms, =% (]
(TE)=30ms, 2% =33, %% =64 x64, ME(FOV)=240mm, FHHEME =90°, EE =4mm, Z
JE =0mm. b4, FIF FSPGR ¥R =4 45 /15 UL T e S G i, BASHn <. TR=55
ms; TE=17ms; IT=450ms, fAZE K/ =1x1x1mm’; REME =12°,

B8 5 A2 :

£ Matlab R2012b - & F{f i B4 fMRI #5431 B F-(DPARSFA) v2.2 (http://www.restfmri.net)
JE AR AT AR R, D IR L BRAT 10 AR A, B RERIE, Skah R IE(K k3 PR > 2 mm Al
(BOFZ) > 2°HIMARAIBR), B TS MRRATRCHE I S MbRiElL, REVIER, (R8N (0.01~0.08 Hz),
BB ECLHMER, WARES, BEBIES). TUbEGIEREEE kit H ReHo, EELIEN:
e A IR R S S B ARAR ) 26 MR SR AER AT A BRI AR, 15 3R R A R AL
(Kendal’s coefficient of concordance, KCC). #&Ji5 EABEANMA 3 1) KCC {H B DL A= i BT A 1 3 KCC [1I341{H,
BEIFRHEIL ) ReHo. 55 SR FH 2F 554 5 (FWHM) 9 6 mm (8 1) [F) 8 s ko L dE 47~ g b 7

K AAL B b (0 XU i B G5 VR SRR, ) 3 EURE A K R U ¥ 5 [X 35k Y ReHo {8, LAHT
Gk

24. GtFESH

i1 H SPSS 16.0 Ziit5 4, XA LRI N H 5 RV HAMD24 TV 73 25 5, #EAT PRASZFEA t
FE36 BE VAT R AR ZhRE A XU ReHo (AT X FEA t K656, LA P <0.05 NN ZERREA ST
S o VBTSN D e 22 e 5 AU D ReHo fB 272 5 2E 47 50K 35 R R AH DG 23 1T o
3. /R

1) WBIT AR A ER . ER . RFER . RS, NN HAMD24 T3/ 45 B2 78
it (P > 0.05). PiE—4 5 HAMD24 TPy 45 B Lh i 2 35 B % 40175 (P < 0.05), JEIT IRk
H—4F J5 HAMD24 TiyFoy B RAR TI697 A 20 H, WAk 1.

2) IWHIINBEK . VEIT RN A —4E 5 MMSE &3, MoCA &3, NTB S0 F1 % Tk 115
g3 bE#E, MMSE ZE3R [F11Z,. MoCA Hr4EE R . NTB Ao UL FC AT HE B 1573 Eh i %2 e gt 24 = (P < 0.05),
—EJE LRI R T AR . BT A AN 5 — )5 MMSE ZEiR[EZ. NTB Wrog2E 15 3
B ERE SR X (P < 0.05), —4#J5 MMSE #ER [FHZAR T AN, NTB Wrdt 2 > 56 3 il
TG, WL 2,

3) i ReHo f. ¥ 1 B niEuiiX 1 B2, 1EY7 T NA R F—4 )5 /2 5 ReHo (A%
RAGFE (P < 0.05), —FERNARNTE. MR F—F G EIT LA RS ReHo H. JAIT7
A AU S ReHo {8 L% 2 7R W4t it 2 & (P > 0.05), W% 3.

4) AT WGIRTT TR — 5 /2 5 ReHo B4 %) 5 A\ 4L fl—4F )5 MMSE #EIR [F11Z. MoCA
FROERE . NTB ALSEVCEC A 25 RAT B I R ARG AT, RIBoRIRT B — )5 /235 ReHo
18 5 NI MoCA $r4kiE & 24k 55(r = —0.633, P = 0.037), 4K WP > 0.05).
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Table 1. Two groups of demographic data and HAMD scores were compared (X =5 )

F 1 FEAOZERNE HAMD S HEE (X £s)

YRTT R (11 f3) YRTT A R (11 1) THE P
PE5I 1.27 £0.47 1.45 £ 0.52 -0.861 0.400
e 65.82 + 5.62 66.18 +5.78 -0.150 0.883
RIAER 57.55 + 13.24 63.55 + 6.44 -1.352 0.192
Wit 96.82 + 160.70 63.45 + 85.06 -0.609 0.550
AL HAMD24 21.00 £ 9.26 29.27 £10.12 —2.000 0.059
—4EJ7 HAMD24 19.55 + 10.64 5.64 £4.34 4,013 0.001%**
W: "P<0.05, “P<0.01.
Table 2. The two groups were compared with the cognitive function followed a year later (X +s)
72 2. Pt NERT—FERIAFAThEERET LB (X £5)
AR (11 451) —4EJF (11 1) t1H P
VRIT TR MMSE ZEiR 5112 2.64+0.51 1.91+0.70 -3.068 0.012"
MoCA FFEHER 0.91+0.30 0.55 +0.52 -2.390 0.038"
NTB L5 VT B FHAE 2R 5.64 +1.91 4.64 +254 -2.345 0.041"
MMSE 4 28,73+ 1.74 28.36+1.12 -0.740 0.476
MoCA .73 25.64 +3.72 25.09 +3.70 -0.803 0.441
NTB &3 166.73 £31.30 165.09 + 12.04 -0.235 0.819
HITE A MMSE ZER [511Z, 2.55 + 0.69 2.09+1.22 -1.102 0.296
MoCA F8E 1.00 £ 0.00 0.82 +0.40 -1.491 0.167
NTB 5 VT B FHAfE 2] 4,91 +2.30 491+270 0.000 1.000
NTB Hr o2 ~J il 4 3 5.45 +2.07 6.55 +2.30 2.631 0.025"
MMSE %43 29.00 +1.00 27.91+2.07 -2.631 0.025"
MoCA .43 24,91 +3.18 24.45+3.78 -0.697 0.501
NTB &3 150.45 + 41.44 160.95 + 40.75 1572 0.147
F: "P<0.05, "P<0.01.
Table 3. The two groups were compared with the hippocampal ReHo value one year later (X £5)
Fz 3. FANERTII—F 58D ReHo fELLE(X +5)
NS R ti P
TRIT R (11 ) R 0.2295 0.2423 -3.030 0.013
eyt 0.2345 0.2388 -0.712 0.493
YATT AT R (11 f3) gty 0.2360 0.2304 0.558 0.589
FiiET 0.2329 0.2348 -0.204 0.842
F: "P<0.05, "P<0.01.
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—7.50

—836

Figure 1. Shows that the blue brain region is the left hippocampus, and the
left hippocampal ReHo value decreased after one year in the treatment of
invalid group (P < 0.05)

Bl ErEeMXREED, BT AMENANEED ReHo HIR
— IR (P < 0.05)

4. ¥1ig

PUIAR 25036 T7 R A 5 Dy B2 IR E 4 15 418 o Portella £ [9] % LOD 3 12 /™ H B 7 K BE,
IWHIDIRE A O, HAVREIRE M 5 KRR H 2 MR B ZER . 5E DU 12 G & kb
SIS R, JRIT A AU LOD B 7R SO BAT ThRE 7 T A BB [10]. BEE—DUNE 8 J&HT
rs-fMRI WL 525 B 1M 42005 5 B RV 90 B s V6 97 5 e R i B FE AT e 5 /o g 5 ReHo {H A N I%, (A
SIRIT R AR I 5 [11]

AW FEEE R EoR BL HAMD24 TS 873 % 50% WSR2 i 5 45, IAFNTh RSN 2% H AN o
BIT A —F 5 MMSE ZEIR[F1Z, MoCA FF&F . NTB L VCACFIHEEE /3 NI 1%, $&R7E
S7 IR0 B 7 AdAZ . EERIPAT T RER A TH TR, TR YT A AN B E B MMSE SRR R,
BT NTB Wi 2 2 Ee 3 720 1) EFb, B X — A R RHCIZ D Re i s o AR 14— R I
LOD 97 Joik /et Y ReHo (AN THim, V697 A REARISE RIMNTC 2 R o A B SV IERRE i 5 )=
FE TR I S AT R 2 a5 DR LAt A O DX el P A, 51k DAY T D = A ) AR SR Y PP RX
RAR[L2], A5 L ThRE S IAE AR IR R R AR V6T T, i —PE st Tl 5 2 5 T 15 B
X

AT, FREEAARRNECT, W S & o S E IR 75240, BER AR KT N = [13] . ¥ S fh 42 i
A AR P P S At A i T LA 77 IR IT UG L AR I [A], 5 9 1 57 A 4 48 7 G i) 42
Ur[14]. K EIEPRIAF TR, HUlaRZ) nl T BRI 28 TR B PR A 28 T2 B A [15]. Hitk
b, AFFIGIT A R HEIAB 2R T AE {8 LOD s N IR 758 78 BOR R - s, sEmis
FIASFEAR o ASHIF LG YT JE 2L LOD B35 P RE RN 29367 ik = RAFHAR AT, S, 1RIIBT IR, KRk
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AR ARZGSE IR, N BRI DA TUR BE R UM ARG E R BB R, R B 1 — R sefles, ik
P QLR D 2 1 By I R TR v

R T RN LOD ¥R Y7 AU —4E )5 2 5 ReHo fE 5 AN 2L MoCA HF2E & 2 A, A4
I} MoCA FFeit s /- Ellm, —H LMD ReHo EMAC. BEAHT IR R IUINARAE R D D e A7 7E AL,
{ETEIARREMIAL SR R [12] o ASHIT T 45 R Bl S ThRE ML I SR A 5 Fr sk RIS A A B VIR R, W
HaE B AR B RIGE, AR SRS RS B S AR, S DRt AT REE P R R RS,
RZMAIR

5. &g

gR Pk, 4 B RER T 5 /s 2%t LOD B BEAT Ml ST 4T B BT XTI AICAE IR /2 75 22 8 (9T R4l
BIVRT PRI FA R Th e S S DI RE AR R 3 o WA IR A AN ELBRAR ) S8 AE IR TR 25 ) e R
IRECE G X ZPIT IR SR Z A5 RS OL R, BEATEEXRH A RT3, G a8 R ks i, JRAR
N—HIRTT o B, ABTHRIRVEE TREARART N, S BARE LS SSRI YT, HEAHK . FIEA
JMAE, S5RNHEHE. E5Ja0E Ry AR RATRES 16/ KR ERIE LOD &35 77 A5 A
HREANIE S 2 Ui B R R

=
TR A X RFE AR RS R 4 RIT LA (PKJ2014-Y38).
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