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T ERITERERE T 7T BR(CD) BENINEET
WIE R, FHik WEL3FIEREKRIZETACDIEE UK
DREZERESEEE(HC), WHiAEHTEZE IREK
EFER(MMSE). XNEZINEBER(HAMD) ML, FH
REE BRSIIhBE IR R 2R, DAFFALFFH
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E(zZFO)HRBERLERSIRKER. MMSEFIHAMD
BOHITHEXDIT. 4R SHCHML, CDAEE
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ABSTRACT

Objective To investigate changes of brain function in patients with Crohn's disease (CD) in resting state by
the fractional amplitude of low-frequency fluctuation (fALFF) combined with functional connectivity (FC).
Methods A total of 13 CD patients and 12 healthy controls with their Mini-Mental State Examination
(MMSE) scores and Hamilton Depression Scale (HAMD) scores were recruited. All participants
underwent resting-state functional MRI scans. The fALFF assessed differences in spontaneous regional
brain activity. Differences between the groups were selected as seeds for FC analyses. Correlations
between disease clinical data and zfALFF/zFC values in abnormal regions were analyzed. Results
Patients with CD had significantly lower zfALFF values in the left inferior parietal marginal angular gyrus,
supramarginal gyrus, angular gyrus. They also had higher zfALFF values in the bilateral supplementary
motor area, dorsolateral superior frontal gyrus and right precental gyrus. FC strength in the right middle
occipital gyrus, middle temporal gyrus was found to be increased when the left supramarginal of inferior
parietal was used as the seed point. The zfALFF value in the left left inferior parietal marginal angular
gyrus was correlated positively with disease duration as well as the zFC value of the left inferior parietal
marginal angular gyrus and right middle occipital gyrus (r=0.555, r=0.623, P<0.05). The zfALFF value of
the right dorsolateral superior frontal gyrus was negatively correlated with the course of disease, the
zFC value of the left inferior parietal marginal angular gyrus and the right middle occipital gyrus were
negatively correlated with the occurrences of washed microbiota transplantation (WMT) (r=-0.614, r=-
0.681, P<0.05). Conclusion CD patients have functional and regulatory abnormalities in the brain areas
responsible for external environmental monitoring, cognitive processing and sensorimotor processing,
and WMT has influence on brain network of CD patients.

Keywords: Crohn's Disease; Resting-state f-MRI; Fractional Amplitude of Low-frequency Fluctuation;
Functional Connectivity
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1.1 —fB/H ZMELERCEZASFEZIVEMHUES: 2013-
KY-034), FMERRAEEZEMBERRR. WE2022F88 F20224F
D2AZHBEVERHOIZEACDH 13 BEMAREAAE, H
FETE. 66l FEEL2HIREEREEANERAHC), H
$261, 2104,

MANITE: (1)CDEBENRIGKRIL, 2)WAEERIYE
18~75%; (3)CDEBEEBEZTHNENII=ZMEAREZBREATH
RAEFEEELY),; (4)BREBNEFF. HRME: (1S
BEEMMIMALEZERRE; 2)KIAEFHIFHRIEERE;
RBWINEBFRLIRNEERE, (A)WAEBRZ BN LI TH
>2.0mmaLfie%iBid2.0°%

WE2AHIAEBENFER. 5. SBERE. BB TSR
BFEXRE D (mini-mental state examination, MMSE). XZZ4ER
231549 (hamilton depression scale, HAMD)&CDZEEHEXHIIE
RAREIERFIE. M (erythrocyte sedimentation rate, ESR).
CR M ZEH(c-reactive protein, CPR). & EE#1E (washed
microbiota transplantation, WMT)RIEWMTAREITIER.

1.2 rs-fMRIBUERE Frawit9EAGERR3.0TH I IRITE
X (Premier) R 48388 L B Lk B R E 1B EUIRE, #UBRER, B
Wil EFE, FREZERKERS, AESRREETATNLE
ZEIEERE, HBEEFHKL, ARRSEERS, RE
REFS AR, RAETHEREOHY R &L FmBE R
% (gradient-echo-planar imaging, GRE-EPI)F%|XErs-fMRI
B, J#ES83: TR 2000ms, TE 30ms, ## /A 90°, W
240mmXx240mm, %EFF80X80, BE 3mm, H#60ZF, HiETE
EEE2M, HRE2401MERINEIE, £M3DE D HERT.WI
LMGRSH RERH166/E, TR 2510ms, TE 2.96ms, &
f8°, BEImm, fLE256mmX256mm, %EFE 256X 256,

1.3 $UBRE #HEFMATLAB2013bT A MIRINAE R IR ER 14
B DPARSFA(data processing assistant for resting-state fMRI
advanced edition)X LR HITTIE: (1) &FRE1100 8
B R URIEEZ MR ENRSIRE, (2)BEEBRIE; (3)ksh
KRIE; (4)i5EL: BIEEGILERFAEEBE AN 2M3DE 71
KT WILEH & L, BFADARTEL(diffeomorphic anatomical
registration through exponentiated lie algebra) =B &S
ERMEZ EIEC & EAE R S FI/R= 8] (montreal neurological
Institute, MNI), HFEFFEERI3IMmMX3Imm X3mmAKNEIE
=, G)BEBER: XALREFEEASMmNEIZETEEF
BRELREEGNEERI., RENAEFHIMRIEBIEHTE
SRR, REREME B,

fALFF3#fr: XTI IE 5 RO EU3E 8 FI DPARSFARR 43t 1TfALFF
Difte BEBERAPNE MERETEFHIE R R T E SR
R, HEHYAR, %F0.01Hz~0.08HZEERESER
ALFF, ZAERESENMIZFEEN(0Hz~0.25Hz) X HIRZ
b, 1BEIfALFF, RERBERIMFALFFE#FTFisher-z5iR, 8%
IEIAES D B BIZfALFFE,

FCHO#r: fERDPARSFARRMBIALFFRTEEFEEERMXA
RESBEMMAEREAMFR, BMHFINTHNEFRYS
2REMEENN EIFESPearsontBX DM, IHEHEXRK(r
f6), FIAFisher-ZHIRGrERMRBETESHHNZE, EUHE
HITFBUAEERIMTFRSLMIFCHRER, BIAzFCE,
1.4 St D47 FASPMI123EITCDARHCAMZIALFF{E R zFC
EFTHIFAUON, UEHR. M5, SBEMNERFIYLHS
#(mean FD_Jenkinson){EAhZ &, ITEFMAENERMX, K
X &R RNE 2 X #S B ahtric iR (anatomical automatic
labeling, AAL), fAZRKFEHNFITEHREIREAP<0.001(KRIE),
BIKFATFDRIRIE, P<0.05, fA&% >38, FEMNMXENNZERM
X, FEEHEEE RMmXMZALFFRzzFCIE,

Gt RASPSS 26, P<0.05IAAEHITERN . IHHE
EIRBSMEERT, TERRRAYEIIREE(x +5)RR. BE
FRXINEEEIE S w2, ESR. MMSEfF%317SpearmantEx sy
#, 5CPR. HAMD#E % 1TPearsontBx o4, B, FBEE
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2.1 —fR&EH CDASHCHEEER. HAMDIEN ZREFHEBEE
F(P=0.026, P=0.002), MMAEMT]. SHEEEURMMSER
SHEEEAEEE(P=0.053, P= 0.780, P=0.429)(%1),

R1CDEEMHCHA ORISR

b= CD HC P&
H3(B/%) 7/6 2/10 0.053
R (5F) 32.31£15.28 48.17 + 16.88 0.026
SHERERE(F) 12.08 + 4.75 12.08 + 4.12 0.780
TRIE(4F) 6.27 + 5.48 — —
WMT(R) 3.00 £ 3.08 — —
JEWMTATT () 2.15+1.28 — —
ESR(mm/h) 13.17 +£10.01 — —
CRP(mg/L) 3.73 +3.85 — —
MMSE(53) 27.46 £ 3.10 27.83£2.92 0.429
HAMD(%3) 9.38 £ 5.35 2.92 + 3.68 0.002

S CD: RBREE, HC: RENE; WMT: HREEBIE; ESR: AAMTRE,
CRP: CRRIZEH; MMSE: BE28TREREERESD; HAMD: NETHIEERSED,
2.2 BIThEED T fALFFOWMERER, SHCAME, CDA
EEMFERNMT&ARE. & EENRABEZFALFFERE(t=-
4.488); mEALMEEENEX. BIMUET O] (t=4.490) LA KRG M
HEhEsX. MU ERE]. HRE]E](t=5.200), CDARHCA
ZfALFF{EIE S (P<0.001(RARIE), HIRFDRIRIE, P<0.05, A&
#>38; k2. El),

&2 CDASHCARINREEN T ERBIX

X EA¥HK  (KRY tE MNIUEE = 4447
X Y z

fALFF

T 4£BME b 32 -4.488  -48 -48 39

A i 4

% £[m i 2

WENEMX ' 31 4490 -9 -6 63

HIMUER £ i 4

LIMIBLEE A 35 5200 15 -12 69

HBhzEIX P 10

PR AE a 3

FC?

e A 53 5203 39 -84 27

P A 4

A UENTR M ARIEESLFEE AT =, CD: RBRERE; HC: BN,

B1 CDZL SHCH b RzfALFFEH ST ¥ £ RMIK; . WA, ZHER
FE DR K 5 S8 AE A R B AAT R AR i B, 216 1K 2 f ALFF(H Y
BRI, FEMBTAGRTEGRAL; BENRKIALFFE B,
e Ee R TRERY R, REARTHRITEMERE HP. 001 Gk
RIE), EIHATFATEDRIZIE, P<0.05, fR&E#>38,
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IFCHMERER, COARHCAEMFEEMAFEABES
AN RE. BhEMFCEEE(t=5.203; P<0.001(R&KIE),
RFDRIRIE, P<0.05, &&#>38; M&2. E2).

2.3 BEMDH £NTR RS MAEZALFFE(r=0.555, P=0.049)LL

REMM T4 /AR5 G Mk EIzZFCE(r=0.623, P=0.023) 5 &F12
ZEMXXER; MAEMNEIMUER _ERIZFALFFE S %2 (r=-0.614,
P=0.025). AMIAT&AESHEMLFEzZFCIESWMTRER(r=-
0.681, P=0.015)F&RI A fatEX (MKR3).

B2 CDALLEM T T4 e AM T . 54 WAL+ B 6 2FC{ER & IPL.L: &

MITT % fAE; MOG.R: AWM+ E.

RICDBEZRBREXELIHER

ERMX KRR o ESR MMSE CRP HAMD WMT

rfE PE r{& P& rfE P& r{& PE r{& PE r{& P&
fALFF
MT&MAE & 0.555 0.049® 0.522 0.067° -0.175 0.568° 0.269 0.373¢ -0.710 0.818 -0.208  0.516¢
WBhiZEIX &£ -0.075 0.808° 0.050 0.872° -0.102 0.740° 0.024  0.939°  0.103 0.739° -0.119  0.713¢
ESMUF LR A/ -0.614 0.025° -0.177  0.562°  0.150 0.624° -0.069 0.823°  0.061 0.844°  0.103  0.749¢
FC?
ARE A 0.623 0.023®> 0.136 0.659° -0.105 0.734° -0.253 0.404° -0.268 0.376° -0.681  0.015¢

ot LENTR TS AEEESLIFEEmmARFS; ° Spearmanihlh;

° Pearsontel; U1 RHEXSH; CD: RPBEE;

WMT: JEAREBSIE; ESR: AR, CRP: CRNEH; MMSE: BIRENRSHEERSS; HAMD: NETIMERSTD.
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AR AALFFBAFCH A ERCDRERIEEERER:
S5HCAELL, COATEAMRFEAE. AN EE. AMNAEL.
SUNFEENEENX, SNEIMURL EE. AN R SmX EES
EER, ENATSARSENLTES BN FCER SIS,
NESRX S IR SHEMWMTRBEERY%RR, BCD
SAHAMDENAE S TFHCA, XRACDEENINBIREES,

SHC4AELL, COAEAMIRFEME. EN% EERk AN
ElHEE RS, ZEBR X ALTFIA /M (inferior parietal lobule,
IPL), IPLRIERFRER—EHMITSESHEENES,
MEES RIS N ERME, AES5TETE. BSREAE
SRR RS SFHEMINNTIAENERE R, RELRNK
BIEE, M. IRHAMNES, WEBIAM. CEEIPL,
MBI EIRE B RITEET R fE—ITRX T REARMERAE
FIUEHERE R & 5 B SMINAERAR T, EMAERBEMFALFF
BEAMIPLEAZRE"", RPINECRS ST MIPLAESE

o AHREEIMERERFIEHE, BIXMZALFFEBIE,
XEGEBEBEEEAAEZIREA, BRI R ELIIZMN
X zfALFF{E5MMSES{HAMD Z [al17Z1E R R BX 1%,

A RIECDRE F M AR RS IMIE LB 5 HBhEsh
R LMEENLR, BEMROTHRMN, SMREHEEN—
%, SHREERES5EHET, TN EEEHNIERERT
A B EEshss s X RER™ ™, ZEEKBIANESE
NG RENGEH AT, BBEERBRELRTEHTH, EERM
MBRRA T, LR, N8 5RBRAZZRE
BRI —E4y, WENEMX A S5CORENRITIEHNREEX,
ENEESETERCDEESERBNRN, KSR g
THRRUAER, B8, EXFINaEMMAENSHERRFRN
BRIAME IR (default mode network, DMN)FFERH AN ES
ARHCATHEE K EEREERY, IRTRENEERS
REGSFTE RN, SHRS ERER—B, BNEXESTR
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BE5iRIZA%. BRABHEEMERISE, IPLEDMNWEE
Ao XIS ZFRAXRENRERSANE S EEHNReHOMH
s BEAIERRENIPLULRE Y E N THE RS
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WABE M, ERESHAFEMGHH—NEREN LIPS
AR, BANMBESANGHERNGEETBHI T EMR
M, BMREM, WERATIPLAEhERXIEEH R HFC
BEBEE ™, XL IITRDOMNAINL M 2 Bl Al sETZ E TN AEME 3%,
BRI HIER T, MEDFER, ZEMNZFCER
MEEFRNEKMETILE, MERTWMTATE, BITEE
HEREIN R, MAMRKE, HEEENTLAEEITE NN
MeEEBEEEEEm ™Y, XIETWMTTAESXECDEER
B BER A E R R T S PR T AR E R I B S,

ARREE—CBRY: —SMAEARR)BRARKR
FEEMBIRELER, XAESHAREREIERRE, THRK
B RISMNE S HICDEE H B3 5T BB AL D ALIRS
ZERWETUNAEE;, —SARRTEINNIERRERME
ZR/), REBZHTLSELRKRE, BINREERIRNTEE;
SEBENEGINE—, SHENZETNBRYHINFR,
Bl T2mapping. IVIM-DWIZE, MMEERMITECDEEMNY
RIS o

AARRAIALFFBEAFCH A 9 T CDEEMMINAEE
T, HEFERINT: COBENMINAEERKAMMNE KT ESIE
BAGEREEE, XERTAAHRRM T CDESEEIIIRE
WS, SAEIIN T AR BB E T AL B THAERE S B %, CDBRED
NESHXHWEEEESHERE. WMTATEERE, Xk
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