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({#E] B8 B°F-FDG PET/CTMER B IhEE
IR % (resting-state functional magnetic
resonance imaging, rs-fMRI)FE# G ERREE
IAFNFERS (mild cognitive impairment, MCI) K&z R[E]
REM/RREBE (alzheimer'S disease, AD)RIIZH
AEXEHE (functional connectivity, FC). B&EEN
BHRBERES. B IMCl. FREEADEE
K10 MEEATTPET/CTHMER EAMRI, iTE LM
116X BYFCHNARERENE L (standard uptake
value ratio, SUVR), WUATEEAtHIELLIR5HR
ER2AEFCMSUVRENESR, LlPearsoniixy
FC. SUVR. fEZfEHIREELR(mini-mental state
examination, MMSE). R&F/RIAFIEHER
(Montreal cognitive assessment, MoCA)f8E#1T
HEXMEDH. SR ERASHEHIA. HFHIHLEZEY
FHEREZRHFCRSUVRIE(P$Y<0.05)s FC5SUVR
BEFEEEEXMENMX AN/ MRIX (P<0.05);
FC5MMSE. MoCA¥EREEXM(P>0.05),
SUVREMMSE. MoCAEEEZHEXMENRXE
FERMES . ML FR X (P<0.05), 4538
MCl. REEEADEEFCHMSUVRENEFEEER,
FCAREERAHE BRI AENAMER, &
HITE/ NS, BF-FDGS2XRMEXIEEIT.
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ABSTRACT

Objective To study the changes and differences in FC and glucose metabolism in patients with MCI
and AD by 8F-FDG PET/CT and resting-state fMRI. Methods ‘8F-FDG PET/CT and resting-state fMRI
were performed in patients with MCl and different degrees of AD,and 10 healthy control. The FC and
SUVR values in116 brain regions were calculated,and the differences in FC and SUVR values between
the 2 groups within the 5 groups were compared by two-sample t-tests.FC, SUVR, MMSE and MoCA
were correlated by Pearson's method. Results Differential FC and SUVR values were found between
the healthy and case groups,and between the case groups.(P<0.05);There was significant correlation
between FC and SUVR value in left cerebellar region 9(P<0.05).There was no significant correlation
between FC and MMSE or MoCA(P>0.05).The brain regions with significant correlation between SUVR
and MMSE or MoCA were bilateral hippocampus,bilateral precuneus and other brain regions(P<0.05).
Conclusion There were differences in FC and SUVR values in patients with MCl and different degrees
of AD,and the brain regions with abnormal FC and glucose metabolism appeared in in four major
networks as well as in the cerebellum.The correlation between ‘8F-FDG and the scale was better.
PAlzheimer Disease; Resting-state Functional Magnetic Resonance Imaging; Positron-emission
Tomography; Functional Connection Matrix; Glucose Metabolism

fl/RI% B EAR (alzheimer's disease, AD)EDEERR, BELIRIZREFFHR, B
ERAN—RISRANIRE, BEET"Y, FNF2050F, FENERAODESR
2120007, £HREEEEGZEABADYY, BT AFARENTEEESX81801Z7T
. RobertoZ 7E i 1BYFRF R R L9 45%HIMC I 58 % 7E 0 48 2 BORY 8] 33 SR SUAD R
R ADBVIIZIREI TRIEZ 12T, HANREBIRIMENEEN. METFEELSE, KL
SHHATHTEAHRE", WADMEEMMIRAEN, AILEEI. Rk, 2FH
+HEZE, BRI ARTEADFNN AR 2, S8 EIRM % (resting-state
functional magnetic resonance imagin%, rs-fMRI) AT [ B A BN X 19 2 [B] A AR 7E 1@ 14
HIFERT, IEMCIFIADARAAMINEERT Y, #ESMRAESESRENTENES,
T ESINANIIAERBIADEE ", *F-FDG PET/CTEARIBHAMK M= 41
15, BENEAREEENEEE IR EERREED ", AHTEILHFMCIRE.
f. EEADHIMX INAEEE (functional connectivity, FC)RMNEEESNNTME
7, MBAREERMNBX M EGNEGRIINEXIER, #MEBRREEBUNRER
BIHE, NADRIEEEIIARIREMINNA, NERIZHADIREEZEGRKIE.

1 BREAZ*

1.1 —EE WETARMIZHIMCL. ADEBERERHEEA. ANTRE: FE2011
FREEEIAERIESBIREPRRAMADEXERINS “RETGEAD" RIIZHTHR &R
(FHEFEISIZH SR FMEDAR) 2EiTE; MCIRF&PetersenfIMCIZBIRAE; IR
FREIRIFEEER (clinical dementia rating,CDR)0.59AMCIEE, 1-39RE. F. &
EADEE, HiNE: HXER, HtEAAERIEHE TR, BEXEA
(healthy control, HC): SMCIZADEEERLZNABLLE; T2 TFEER; #HEDL
BFEMAER, SCDRIFS=0,

LHTHENRZBIECDR. BHRBEHKRESER(mini-mental state
examination, MMSE). S FI/RINFIFEEHEZR(Montreal cognitive assessment,
MoCA)EFERTE, FIEA—FARTREESIMRILPET/CTHE, RARHIHLHAN
4361, HAMCIAL1F]. BEADALTHI. PEADASH]. EEEADATH; SimGIHALE
B9z A 1041,

FRE APET/CTEGHFEInE, SRAEPHEESIMRIFEITENTEIM, Hpf
EEXTFRLA10M, MCIZE8HI, 3READAHL1HI, FEADLH6GH|, ZEADHLG,

1.2 NBREFZ 8AT2MEAFINAE, BRIRSAMEHFEZ. IMRIFHES
. EEME(repetition time, TR)/EIKETEl(echo time, TE)=2000ms/30ms,
B AE(Flip)=90°, BEEImm, EE4mm, NEX=1, MIEFEHE (field of

(5—1EE] 8WE, &, B, TEBHRAH: MAR%EERMB. E-mail: blj1100@163.com
GENfEE] AkE, B, TEEN, TBARAB: ZEF, E-mail: zmrbt1975@163.com
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RECTRIMRIZE 2024498 £22% £oH 5 E17988

view, FOV)=240mm X240mm, %464 X64, KEK/N
3.8mmX3.8mmX4.0mm, FE#=33, SN ARE240MBIE R,
PET/CTHESE: HEERE=1.0s/r, FK&E=20.5mm/s,
Em=80mA, BE=120kV, BEEMEE=3.0mm, XH3DE
o, BEFEN128X128, E&E6min, BBREAXRAEEHD-PET
A(TRUXHTOF)#TEIGER, FRaENE. SREMRREN
PET. CTRFMENREE K.
1.3 fMRIZIBRAIE £ S 5MRIBURTAIE R FHGRETNAM f
EGRENBEDICOMBIVERANIFTIN; FIBRET10NYE = ;
BYEARE; KoIiRIE; MEEKFFI/REBERFMRAT(Montreal
Neurological Institute, MNI)IEiRIFETE; [ElIFERREMNZE
%, MBR. RERESNERES,; AemmEEeEa itk
T=EFR,
1.4 R 2SRThEEERE RIEFHESIMRIZUE, FBBEMEL
FRIEHEMR (automated anatomical labeling, AAL)"*3& 2%
DAL NRXEANEEET R, RNETMHX T RIERNFE
YEEFEY, BEESNZIHELIINRX M FIEIFES, BX
116X 11689%EFE, HEEXX B8 F5IRIPearsontEX R K
(rfE), FRIAFisher r-zZiE, SEENKMBIIIEEEREE, X
R ENEMINEEEREFEH TR AR, REFENXHI
BEVERE,
1.5 ¥F-FDG PET/CTE &S ERAEIFMINGED TR E
SceniumMPETHICTEIG BB ITRERERE, BEREED
Wit & X BT B E{E (standard uptake value, SUV)BIFIY
B, 332 ¥PET BrainFICT BrainB{& S \Scenium#f; ft
AEMNIFREEIRTIE; =& “Analysis” , RIBIF BHAALIE
R, BIiRECNEGRS A6 RKX; RENEMXAFIYSUV;
E X SUVIE/FEMI/MRISUVE=SUVR,
1.6 ZIHFESH XEHEREH T WA E12.0(statistical
package for the social sciences, SPSS 12.0)% . i+E&K

LIS iREE(x +5)KRx, UWRRRAESMSARER. =
BEER. MMSE. MoCAIFRER, HEIRMLLERFEALSD(H
EFTH)EDunnett's T3(AEARFTH)KI, SABEMIILERR
B2 E, WAt E RS HARNER 2485 B AMRI FC
f18F-FDG SUVREMER. FXAPearsoniEXFC. SUVR,
MMSE. MoCAME#ITHXM DM, P<0.05(FDRIRIE)NERE
FKIHERE N,

24 B

2.1 AW ER. 4. REABERERYTRIUTEFEER
X (P>0.05), HHEMMSE. MoCAIFRERERITEENX
(P<0.001), WKL,

2.2 BEAMRITHEEEEERILR SEEXRAML, KA
AN IMUER LB S AN Tb X KX DhaeiEiEig iR, SMCI
¢AFELL, BREADANMEINFRESAM /L. S5XINEEEER
o SMCIAMELL, FREADHEAMEIMUEL RIS HMEEPER T
EIFEMXEEgE, SMCIAMLL, EEADAELMZEIE T
Bl 5AEMRERERXINEEEZRE. SEEADAAL, R E
ADAEEMERZS AN NRKIXINEEEZ K. SEEADHE
tb, EEADAAMEBIENS/ NKEIE4. SXIhEEEZERE, 5
FREEADLAMELL, A MRS A M/ 1 X E 50X ThEE 1 R E
(P<0.001),

2.3 “F-FDG PET/CTRIE SRS S REEASHHA. HiHH
ZBSUVRIYTETER = RHIMIX (P<0.05),

2.4 B 5MRI FCAEMEES °F-FDG SUVRIEFEEHEERE S
ZEBXMERIRX A A MK (P<0.05).

2.5 BB AfMRI FC5MMSE., MoCAES M ERZM XN
(P>0.05),

2.6 °F-FDG SUVR5MMSE. MoCAFHFERZHEA MK &
ERMES. WNEFTHZFERX (P<0.05).

&1 S4A[EIRKRER. MMSERMoCAE S

A7) BI¥ FHS(F) B/=(BI/6]) SHEFER(E) MMSE(S)  MoCA(%)
fRRENIRR4E 10 62%7.1 5/5 924379  269%1.45 252%3.65
MCI 11 66+11 8/3 9+4.1 26.36+3.11 20.3%+3.66
RE 17 69+8 6/11 824+36  19.35+3.98 14.41%3.54
HE 8 70+3.83 5/3 6.88%+5.14 11.5+4.69 8.38%4.31
BE 7 678 2/5 10.57£1.05 4.57+£2.77 3.43+1.92
Fla/ x? 1.455 5.512 1.003 65.080 52.061

P& 0.231 0.239 0.415 <0.001 <0.001

=2 RENRASHAANEFTRBHRE ERNEXEEN

=3 RENRASHAASUVRENEXTRREBAERNRKX

AR X X tE PE X BEXRA(N=10)  HHIH(n=43) tE PE

AMEIMUER LR EM/NTbE 3.763 0.001 AR B 1.202+0.134 0.872%0.146 6.912 <0.001
EMNEE EMNETbX 3.966 <0.001 AENEINEE 1.267£0.171 0.952+0.219 4279  <0.001
AMgE FEM/NETbX 4.363 <0.001 ENES 1.169£0.12 0.691%+0.126 11.686 <0.001
EMERFE ANRT7TbX 4.213 <0.001 aMiEs=EaE 1.194%0.149 0.786%0.102 10.869 <0.001
EMBEBRER[E] AM/NTbE 3.853 <0.001 EMHRARE 1.241£0.077 0.998+0.138  5.294  <0.001
HMEEH 1.211£0.102 1.062%0.16 2.744  0.008

AMNETE 1.186%0.099 1.007£0.132  4.071 <0.001

/)N 451 ER6 X 1.004£0.137 0.864%£0.092  4.459 <0.001
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BEIA-E1C 1AK G Bt B AL BRI A £ Rt B m BRI, BN MGG Aol b e 4ERE; 104 4 U & SUVR GMMSEFE 72 B 340 X M (P<0. 001) .

33 i

ARINEERBHE MK RITRE, T RTEMINANY
BeHTRE B BALEDRE, SRR SFEE XM
¥, BEAIMRIBITEISIRFCEN RRERX fEE MR E T
EL. HEMSGIENEN—HMEE, MREXZENFCRERRH
EESEMIANENEERER"", RaichleXIZIEH T BiAE
R ML (default Mode Network, DMN)RIHES, ZWMDMNSIE
RN X RBABYY, HEANSRERS TEIHR, GLEHR
1314930 5 f2 BE Y BRLAAALL, MCIS{ADEEBEDMNMLHI T 52
MFCERE, HIMMMED5EEEREFCTR, MELRXENT
FCIERAYIER, MM SMH5NME RE. A0HinwEE S a0
HREDXZ, VincentE "R T Y AEHRDMNMLEHEREME T
1, SIMCIEEHTTIEMH, EX=FH, GLEMCIHERR
AD, XLEMCIEBEHDMNATEEEMILEE; (011 LTDMNERE
1128 SMMSEIT S FHAEX, B5E3FRMEEEX, XER
FAMREHRRANER, HPERFRBREITES, DMNHIIEER
EEMRTHEREE S, TN, TERRELES, ADEE
BIFCTTAEMIN TR, AT AEtHIMFCIEaRMIE R, BLEFCHIRTA
BERRFERERNRENSIFAR, SHRBLIUEY, HERS
fNE, DMNHRFCHILBE MR MRES, U LRI LKRE, &%
BAMRIGEE MR BEMCIFIAD B & B9 K S E shRFCAHAE, 18R
B BIRITHAE T 1k

ERIOHRD, EBEMEEADEENDMNEIES,
WMERBME, FESESATHINT PRHUITME (central
executive network, CEN). B;EEML(dorsal attention
network, DAN)FCR&, MEEZBEMNDMN. CEN. RERML
(salience network, SN)UAMEWFCEH AET HRE, FHM
ML EM B EMNRX bHRES, TUEY, BERFRLE,
HIITNAERE RS I AR RR %, XM T IR ENBEEIC
17 EBENURIEEN TS NNEEERE IS,

NE R EMESREADEEALL, PEADSRE /KA
BMFCTRE, MSiEBAML, READESE |\ FCY
B8, AR BEIIGENREASRENBAMAL, FLEm
X 5645/ \RiRX FCIE3R ; 1ER GBI mM TR tb 8T, W&
FHE, FERXS5HS/ ) NMKEE TR, REEEEADSE
EADEEMLLE, EEADERELMEENS/\KEE4, 5KFC
HILT 132, TGERSAIMRI FCIEMEIS A 5 E thisATfEAR X 14
AIFET LT, FC5 F-FDG SUVRIBEMBESAHEE MR E LM
INBIOR X EEFF SR I B/ B R LB X 0 2 5 I AT A2 Y
PNTAER, M/ \BikEFCREE, IAFTHAEES BRI ERIAER &
IRE, \FCIEADL B#iZhiRRE S E/EMA,

“F-FDG PET/CTR &N M4 K RANEDBENE,
AT LEARSE AR R SR A A EEASRIE, BTN
HR TR ThAEFERS L iR, BE RGP REAADIR (S
FHPEE, SCEN RRAREHRRTE RN — N AT
Ul EADBE AT, EFEMIE T HHATTHIECER )\ R4

HEE, ZhenELBMCIFADEERARRXIEHHE BZH/)
RRMHECE, NRRAINE SIS /AR ER
HHEEEFEX, 5XERXNEEEREESZAEX,
XN RARR A ECE T MATTINREE IR EEA, B9, DK
FRAABECE AT AL B A T RIS BUTURRPR B

Z=P3 EF-FDGA11C-PIBFHH B 1% 4 MAD & WM 5
M. Ei0HE R 2 A S B EEASNRIE, X
FIAMH &SI %E I 11C-PIBIRE, XiAEEEAS TR
BXAP R EEAIRNEXH R —K, BLHRR"'EM
“F.FDGEtS11C-PIBRGZHADHRHE. HRE. HHRENS
F ey A F-FDGE11C-PIB, HLEFFZ FIA F-FDGHMTaus
AEGFZNEEEAE TRNEXMNTauE B ARNNKSE
B4, BEARP S CF-FOCERANEEERIBLES, RUT
LUREMCIFIAD R E IS ERE, ARRLAMEFHMEGREAR
S58RITDESHAEXMEDINE, *F-FDGSERMMERXMLELFC
S8XRMNEXMBIE, XRIFRAF-FDGITADKIIA NI
EEMHE. M EHREEIEF B SHEGTIRSREBE D
B ERTUMBEINEE. REAERIEKTS 5 EHADIREE
ZHIEE, M EEIADIIS BT 2 151F,

— LR EMBEEADBEWMETH. FiNHERSHA
BIRETR, HEWURE FRATERI; MERFSHEE
NEIED. BEMH RSO THRS TR, YREA3EER
RES, SEMLRIFBMRSIRE" KHRELIEREBA
LERBIIONIR, LM TRMK; MCIEE#RM, 2
SEIRMBIX G E T ; BREADEERBREMNBXH—
$H%, RERERE#—FIBA; EEADEELMABHIT
B, MEAE TROMKKZANHF,. ALELY, FBEREINRET
BT, BRSREMNRXMRES SHETDMNESE, THE
EHE, EMRMEKEEIMINAEIER., BIKHRTELN, R
BE LB LEBRBERE, ABEET. AT E, REEMS
B R BRI K T OB TR 38 RS BT LUSRIE B2 EA
EMCI#E, ADBBEEERS TRIEENTEME R
Bfgm, it *F-FOGE UARENERNHE, BIMIARH
RAREEH, R R. SINEERE TREEMET, XX
552817, BREXNEELMEN R ARZINEZEE,
XL X BFC BB AS T SRADE EHIAFIRIZFER,

4 &

BEMREN, MEZRFHE, FCREMNZEECH TR
RXHERHEZ, HNEENRXARELDAMNES, F/NRB%
MIXBHIEE, XWENDNREINNERZP O LIEEEER,
“FFDG58RMEXMELF, WA F-FDGREBSIMRISIAK
MEEM X R BRY), 5 88IMRIS®F-FDG PET/CTHM A2 HT
AD, “EE, AN READHNIZHRHEESZER,
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