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Functional Connectivity of Right Hippocampus in Irritable Bowel
Syndrome during Resting State
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Abstract: [Objective] The aim of this study was to understand the role of hippocampus and hippocampus-related regions in the
pathological mechanism of irritable bowel syndrome (IBS), we explore the difference of the right hippocampus functional connectivity
between the irritable bowel syndrome (IBS) and the normal control group in resting state using functional magnetic resonance imaging
(fMRI). [Methods] The resting state fMRI were performed in 21 IBS patients and 21 age, education, and sex-matched normal
healthy subjects. The right hippocampus was selected as the seed and the functional connectivity of the right hippocampus were
compared between the IBS and normal control groups. [Results] Compared to the control group, the IBS group showed significantly
deceased functional connectivity between the right hippocampus and some brain regions, including the right median cingulum, right
insular and bilateral precentral gyrus; the significantly increased connectivity with the right hippocampus included the left middle
frontal gyrus, the left superior parietal gyrus and the left preceneus. [Conclusions] The results indicated that the right hippocampus
functional connectivity in the IBS group was abnormal in the resting state. This study investigates the change of the brain neural activity
in the IBS group from the perspective of functional integration and promotes us to understand the neurobiological characteristic of 1BS.

Key words: functional connectivity, resting state ; functional magnetic resonance imaging; irritable bowel syndrome

[J SUN Yat-sen Univ(Med Sci),2013,34(6):932-937]

% 5 #4455 AIE (irritable bowel syndrome, IBS) FRAENT0 IBS Wl R 2R BE AT BE /it 4% AR 1 =R
SR R DI RETE R, I R SR IR HEAE 2] 45 1 B 8% S BT | W ) v ORI S P
K RABTCAR S P TR, W B R S5 20 NN S e MG A5 S = H AT, IBS By R K

Y 7s B H#3:2013-04-05

BEETA . ARARHLTRITH (2010B031600116)

EF B 20 B RS T7 18]« DHAE R IR B WK i SR AT SE , E-mail ; shumeiliO412@gmail.com; = {5 {E#  TTEESE  BAAR R 2
5B A A 00 BF5E T 1 DI RERE AR FST , E—mail ; jiangguihual77@163.com



55 6 RIS S W o B B SR T B AT RN A DNVAE 5 i T R 2 933

JAR AL 1 A S G, (2R A AL -5
[ D REZETL , VRS GE S LU SORS O B IA 3R
AR 0T BRI EEST E 20 D RE G L IR BR
(functional magnetic resonance imaging, fMRI) i
T IBS (ST, OF HR B, KA M S B
R BONFIE 55 oA s hode ), i o o
At A MR KR I S R
JRUFNBZ IR SR A AR ) iz W e 4, T AE 1BS fR
RN A e S B S REE RS AT AR R A
FRiE—2LWT5E o, NI, AR IMRI F2AR | B 7EHR
PIEREA T IBS BH IR SRR, i —
A M RN A W T S e I REAH G X 7E TBS i
BB AR

1 #H#H57*

1.1 —fgsEs

BB 21 B B 14 6, Lotk 7 ), 4R
1 (41.8 = 11.9) ]2 19 1BS HE . A Ik
BT 2010 4 8 A& 2012 4 4 ATE) KA % —
RERHANEELZH 1BS B, B—1 IBS &
T — B A2 w1 B i E A2 W
Wiz, AdibrfEn . O IBS BEHTE
Rome 2 WibriE . QFFA#GAE 4 HF, IEH
AT WA, 2588 RS T R o8 s R LR H el
LR/ T 1.5 mm BERA/NT 1.5°, HEBRR
e OB FEA R B A7 5 i 07 ; @ /35 A i
25 RS P 2R BRSBTS B G 2R A
I SRR TR AR e AR5 £ 0 Sk T 4 R
Y, @A NBHEAL B0 R &I H A ks

XA L am ) AR B SRS T 21 iR
JEEAE A IE 56T BRAH s %o ARG Ae 1) AR R
ZHEFE L5 1BS i AN UCE [ 5 H: 11 41,
10 B, F RS (359 £ 148) % ], R 1R
1BS 35 A 20 B 1 8 5% BE ZH PR 40 B4 N 112 DL R I PR
TR,

ABgEiE i P E AR A N R B B A
FEACHRZE DA AR, A 52 R 7E A A T A TR A
B NS K IR B G R E .

1.2 MR #iERE

JIT A B R 1.5T #E IR 1Y (Achieva

Nova—Dual; Philips, Best, the Netherlands) 17

BARRAE . R 2 E RN B R
i1 5 Sk A7 B A W ) Sk iz 3 s fEiE T
R R AN, Ve M o il 2 i 1 - b T A
AR, IR S o GOk A0 30, 25 1k i A R HIRIR
A MCHEMFI RSHMT, #EA BOLD-
MR DI HEAZ . Sl AL 22 )2, bk o 55 52 Bsf ]/ [ 6 1)
@ (TR/TE) =2000ms/50 ms, JZE/ZH=4.5
mm/0 mm , %5 4 (Matrix) = 128x 128, #L%f (FOV)
=230 x 230 mm, Bl £ (Flip Angle) = 90°,240 X
KA (8 min) , FIL VAT FRIF A 46 2k 3D
T PR TIWL Z5H45 . 3l 160 )25, ik vh 8 52 fif
[a]/ 171 3% BsF 18] (TR/TE) = 25 ms/4.1 ms, JZ8/Z
#H=1 mm/0 mm, SLE (FOV)= 256 mm x 256 mm,
AL ff 300,
1.3 HUEmALIE

K DPARSF #4418 240 /> [H] £ 49 EPI
FEHITR AT 10 AN E) 8L BR , DAHERR iR i G
ANEEY 57 B AN 7 3 R S 5 4R 1 230
RS B O SN S E R (R R
22 J2) XA B B D REAR AT I ] 25 AL E
(slice timing) ; ¥ 3k AR vE , 8 < 1.5 mm DL AJiE
¥ g <1.5°, X A ok 2F 17 2k 3h KR
(realignment ) ;¥ 3k AL 1E J5 B B0 bR v AL 1) MNT
BOWR (FRAE P HEEHN 3 mm x 3 mm x 3 mm) Jf-5%
FEE) MNT 25 [1] 5 25 (8], AR 4R = 7 Bl AL A e LA
LT TE (FWHM) A 4 mm 95 388 5 A i Ak s 1Y
DIRe R T 2 A1V 5 a SR T B DL Je 24k
PEEERS , 7E5E  E R TAL B 2 J5 |, %o 4 i i S e 1o
75T ROL (TR AR AT
1.4 RGEBXIRERE

HRAE Z FiF I RIFFE A5 A, A veE By 2 1BS 520 fi
VIR DX, T LAASAIE G i A v S5 4 R
TSGR X, N AAL BERR LA TR B, B 5% A i )
5 AT RE NN X 2Z [ R D Rg i e A

DIREFEAL T . B Se T A D o5 DX et (1]
FESNREME, SRS AT DN B X N 9 P-4 (B
554 i A AR 22 o8 091 S48 AT B IR 3 AE O 43
Bt s AT AR DG AT B 3k B 288, P 2415 5,
il 11 5% LA S WA 5 VA s e, DAY/ i 2
PRI 2R X B4 o BT 5 SR (R i) 5 S Je i AE S R B -
L AR 7 A i AT AR AR AL B 7 Ay B4R R
A e B Yy gk
1.5 SitHn



934 HriloRe AR (=

“ERFFRR) 5 34 %

i SPSS13.0 G it 43 Mr 444, R A Mann—
Whitney U 56 %t W9 20 [A] B AF % 32 208 12 5 2k
B CEXT B sh ) i fr 2 R, LA P < 0.05

®1 IBSmAERIEENRANANDOZFUR G #
Table 1 Demographics and clinical characteristics of IBS

and healthy control group

(W) WA Geit= 5 3, K H Pearson x2 K45 % PR HC IBS P value
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NA: not applicable; HC. healthy control; IBS: irritable bowel

syndrome. 1) Two sample t—test, P < 0.05
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Fig.1 Regions showing functional connectivity differences in the right hippocampus between the IBS and healthy control
groups
1)Two sample i—test, (Alphasim correction: voxels>54 ); 2)The warm color represents decreased functional connectivity in IBS group; The cold

color represents increased functional connectivity in IBS group
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Fig.2 The diagram of the right hippocampus and 3D render representation of the regions showing functional connectivity

differences in Figure 1
1) The left column represent the seed of the functional connectivity, right hippocampus; 2) The right two columns represent the 3D render of the

regions showing functional connectivity differences; 3) The green color represents increased functional connectivity in IBS group, the red color

represents decreased functional connectivity in IBS group.
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Table 2 Functional connectivity differences in the right

hippocampus between the IBS and HC groups

. . MNI coordinate
Brain regions Voxels ¢ Value
x ¥ z

Cingulum_Mid_R 6 18 39 266 4.76

Insula_R 39 -3 -12 08 3.77
Precentral L 39 -15 42 122 3.28
Precentral_R -36 -6 45 71 3.74
Frontal_Mid_L -30 0 63 84 ~3.60
Parietal_Sup_L -30 -66 45 146 ~4.07
Precuneus_L -6 =54 15 393 —4.35

L. Left; R:Right. Two sample ¢ —test, (Alphasim correction:
voxels >54); A positive ¢ value represents decreased functional
connectivity in IBS group, A negative ¢ value represents increased

functional connectivity in IBS group.
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