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NAEA B (R o B A R) BF(F8H12~19 %) . KA a3 IR ORAE (MRI) 3£ K, 2T 18 41
FEAHN LA REL A IS FIMA FiAE A EFTRLRERTHERET SRR 4
A, AR B — B kAT YE, A SPMS BT RAMHEA B, R 5 EFARBRAMEL, TR

A o LR B & U A AR et A ) % Z (medial prefrontal cortex, MPFC) # & & fid 7 3h 69 B 3% — M B 4K
(P<0.001,4k % >20); jizr;iju/e’jili—‘ B¥HER, it T L i%z‘#'\"fﬁ%‘?&i‘ﬂfﬁﬁm )
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Primary study of resting state functional magnetic resonance

imaging in early onset schizophrenia using ReHo

JIANG Shao’ ai' , ZHOU Bing’, LIAO Yanhui', LIU Weiging',
TAN Changlian® , CHEN Xiaogang' , TANG Jinsong'
(1. Institute of Mental Health ; 2. Department of Radiology , Second Xiangya Hospital ,
Central South University , Changsha 410011, China)

Abstract; Objective To explore the regional homogeneity of resting state brain activity in
early onset schizophrenia using functional magnetic resonance imaging. Methods  Schizophrenia or
schizophreniform disorder was diagnosed according to DSM-IV-TR ( diagnostic and statistical manual
of mental disorders, fourth edition, text revision). A total of 18 adolescents with early-onset schizo-
phrenia ( EOS; onset of psychotic symptoms by age 18) and 18 age- and gender-matched healthy
volunteers were tested in a resting-state fMRI scan. Regional homogeneity approach was used to ana-
lyze the functional imaging data , and statistical parametric mapping 5 ( SPM5 ) was used to perform ¢-
test in ReHo maps between the patients and controls. Results In comparison with the controls, the
early-onset patients showed significantly decreased regional homogeneity in bilateral medial prefrontal

cortex (P < 0. 001, uncorrected ; voxel >20) , but no brain regions showed significantly increased
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regional homogeneity in the patients. Conclusion

Regional homogeneity of resting state brain activi-

ties in EOS was decreased in bilateral medial prefrontal cortex. These abnormal changes may be in-

volved in the psychopathology of schizophrenia.
Key words ;

early onset schizophrenia ;

gional homogeneity ;  default mode network

A o3 24 RE B 280 BAL I 0 BF oY — B 2 —
PR BRI ROk AR 2 A IE 4 B2 R RS oy
S & — TP i D) BE B A L HL R OC TR o 2
i BB U) 0 IR = A TS AR N Y o R M o> RE
ZRAETERERW, HZERAAH 4% 190 N1
18 24 it & 5, Hn Tk AR R O R R L X
L6 55 N WA g A R Moy BAE (early onset schizo-
phrenia , EOS ) . EOS J& ¥ #ff 73 RIE B — 4> 45 5k 2
e, 5 AR R Pl 4 240E AR LL 5t A% fE I R R RO
KR E W R A ki e bk % 3 O 3R
EM . Bk X EOS 1 0F 5% vl BE 56 25 5 & BLKS #
Gy BEE B DL B A B G B S a0 O BF g
K P23 L0E B s B AR B R AR AR T — DR R
IR AT A BB SRR A . R R — P (re-
gional homogeneity , ReHo ) J5 % J& — Fp DA i1 8 15 &
IR A8 2 81 ( Kendall ’s coefficient concordance , KCC )
Shy L Tl 1 A A AT O AT R i X SR S A )
Fe 0 0 ) A5 4 o A B 5 R ) BE R 4R AR ( fune-
tional magnetic resonance imaging , fMRI ) 4% K i F F
EOS # B AW 5T, Ho¥ ReHo J5 ¥ H T %04 70 4,
M ReHo 1 1 B2 #8082 F EOS 832 19 ik 2 fiE

£
Ao

1 NERE5FE

1.1 BRxr%

R NS I o i e R S e ol D G
() FHREEMERZES ST T 08
4 R ( DSM-TV-TR ) #5 #fi 3 2LAE 55 53 24 B K o 1
LR HES 5 (2) 4E W 12 ~19 %5 (3) 18 % LU
K (4) BIR LW, WBE/NT LAE; (5) HE B
DSM-TV %t T H: At % 95 5 (6) HEBRAF #h & 7 38 W ;
(7)) HE IR H A o 22 28 G0 B2 9, R K 4R 952 0 g 5
(8) B4 3 NTE AL 6 A G T Uk 3E 47 I IR V4
I A W A pRar B40E o R A8 A 18 RS B 4y
SURE BE WO DUIR A R T o 14 NAE R A

magnetic resonance imaging ;

resting state;  re-

HP ¥R BORS M0 25 W06 97 5 T8 BEAT g 3L AR 1R
( magnetic resonance imaging , MRI ) £ 7 7ij #F 47 BH 14
AT SE IR B 2 ( PANSS) ¥ 73 K A i 4 h K IR
FAAEAT 25 4 o [R) i e 46 4F % L 1R 1) L ROR K A -
JE T 09 T H N 18 VR Sy b BRAH . F 58 6 G 1 ik
AME L UL AR 1, AW 5T o v R R A O T R B
EERMESSFE, I TRERNSR T AN
ARG/ B E NI R BOF B T R
) & 45 o

F1 —RARAIGKRAER TR (X £5,0 =18)

Tab. 1 Demographics and clinical characteristics of sub-
jects(x =s,n =18)

bR N papics:| FLRR 43 e P
AR % 16.4 £0.8 16.3 £0.9 0.58
PR (B4 9/9 9/9 1.00
G % — 15.4 0.9 —
Wit/ H — 9.6+5.9 —
HHER/ AR 9.5+0.7 9.6+1.0 0.84
PANSS 43 — 91.8 6.7 —

1.2 HERE

MRI P4 54 R 4R T B0 2 56 [ o W 2
A Twin-speed 1. 5T @E3LR B R 5. £ — 1 IE
52 Sk fHUER VBl N 5E A A 5 4 Fl IS S DA AT A R
1555, 2% BN TR DR 5 4 B # R R 3l R
FR O E, RN BEAT 25 R A 7 R A e
TR 38 /0 328 3 i s T4

O MRI 74« 719 38 B A A5 4 i o >R AT B
HE JE 9196 7 81 (spin echo , SE ) X B¢ A # 5 2
Frme i A0 M B R B R 2R SR TL R
(TIFLAIR) . A il o2 49 48 ik 26 P 47 T )5 1% & &
A S B F A : TR =2 000 ms, TE =24 ms,
TI =750 ms,JZ &5 mm, [@fE 1 mm, 20 2, H
AL (FOV) g 24 em, 5 B 256 x 256, 3 &
WKH(NEX) 2 2,
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1l %8 4K #i 7K S ( blood oxygenation level depend-
ent, BOLD ) $1 4 : LA T1FLAIR Sy 5& £ 4% , 5% FI °F if
0] % ik 1% ( echo planar imaging, EPI) F¢ %] 7E T1 45
P A5 ) - T 491 Al SRS TN T RE LR . A
Z8 TR =2 000 ms, TE =40 ms,90° B4 £ .
FOV 524 em 555 K 64 x 64, )2E K5 mm, [8] [§
1 mm, B[] 50N 180
1.3 73k B AR ¥ TR A 2

H 4G & F MRIcroN ( http : // www. cabiatl. com/
mricro/ ) ¥ FF 3 B Y 181 1% (i DICOM % =X % 4 oy
3D img 4% 2, 8 B #7082 R A DL R 32 il E X
PR 3 N R IR S BR AT 10 AN I ) R
K 1% . $X Jo & Fi Statistical Parametric Mapping 5
(SPM5, hitp://www. fil. ion. ucl. ac. uk/spm/ ) #f
A AR B 7 T AL PR B f A - i (R 2 GE (5
JE B A A 2 T AR B TR] RS [E] ) 5 Al T 4 4 25 1A
13k 3 2 5, 34T Sk 8 A1 0E 5 R 3 4 P 1S 45 4 &
BARUEAL 2] SPMS 1y b5 E EPL B2 A, JF o 1K R &
RAEEHN 3 mm x3 mm x3 mm K/ho 285k g
Ja A AE S AT (o, y, 2) BF 31N T
1.5 mm, 5 3 0 M B /T 1. SO BF SR R A 1
PEAT HE— 2L 53 B o SR )5 R REST {4 ( SONG,
et al. , http://resting-fmri. sourceforge. net ) #f 17 2
LR RS FIUE U AL FE (0. 01 Hz <f<0.08 Hz) ,
Ul A AT AR B O LA D v R A PR R A0
W L B
1.4 ReHo it &

K I REST B 31 55 4 > S K B ReHo &1,
I KCC 7R Fr %6 By 7K R 5 H 48 0T 19 K R 72 1t
[Fi] — I [8] 7> 51 v /9 ReHo , KCC B ( 2 FR ReHo {H )
BT AR R, N0 = 1R AN
S (RO (R

1 2 3
K _
2 (n” -n)

B Ab W OR SR BT R MR R B9 & KCC i,

/4

A O 3] 1R 855 i BRI R = [ (n +
1)K]/2, 48 Ri (-F 34918 5 n 48 B R (L Ak n =
170) ; K 45 By iU & 19 31 5 300 ( 2 > MBI 1A R
4 8 B 3 55 ReHo 1 d5c /) B2 5T ) i ) 1 471 14 %
H, sl K =27, B0 27 A 48 80 Sz 05 1 vb iz
bl i A R e H TR BLAR A8 i 26 A 1R R
Z A,

T X ReHo i A7 4R v AL A0 2R, B 45 AR R
ReHo & LA 4x lili ReHo {8 . 4K J5 #F 47 %5 18] °F 3 ,
B2 1) ] A g 30T T DA R IR A ) B S O DD &S
[F] s 9 A 3 AR BT Ok /Y 4% 22, A5 (8] i IR 42
5 (full-width at half-maximum , FWHM ) 54 mm x
4 mm X4 mm,

1.5 %t Fam

FEAS — i 9% R I SPSS 13. 0 47 70 #r, 41
) 4F % A1 2 AR BR P8R ¢ K8, 5 ot e
i % F R 7 K2 % o ReHo 4 8] [b 48 78 SPMS 4K {4
HgE I, SR JH DARR Dy BRI RE AR K 5, JF H
20 MU EESE KRB RESH XA WA A
2HMESFARITEEXHXE (P <0.001,
cluster >20) , & T W /DR FH 44 # , [F B} 3% & cluster
7K - KL 5 1R & P K (false discovery rate, FDR) Hf)
ZHEMBMMUIEFW P<0.05, ZRARITFE
S X B B E 2 SPMS [ 23 8] AR o ik DL GE A
4

P R

* H xjView B A ( Xu, http : // www . alivelearn.
net/ ) ALK, FEEAR ¢ I G AS R WK 2,
B1, 5 IR X IR ZH A L, EOS i & Y B A %
M P K2 /2 ( medial prefrontal cortex, MPFC ) ## &,
AN B ReHo 1% ; R & BE ReHo 3§ = i X .

R2 BRBEWSRESE ReHo TRAMRKEX

Tab. 2 Brain areas with significantly lower ReHo in patients with EOS

MNI A f5

i X % Cluster 7KF- P {f Voxel /K3 P {H t
X y z
ZE MM BAF - AN R 2 49 <0.001 <0.001 5.67 -12 36 -15
5 O A ) gz 2 29 0.011 <0.001 4.81 9 39 -15

Voxel KR IE P <0.001, cluster >20; cluster /K3 FDR 24 1EJ5 P <0. 05, MNI; montreal neurological institute, il I8 ) A K = 4k A4 b 7€ {57

B8
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{SPM T}
A

{SPM T}
B

Bl BxRBEMORIERE ReHo THEMMX A ZEMFIH I NMIEZ; B AT MRTHUT AMIEZ . Voxel K4 IE P <

0.001, cluster >20; cluster 7K FDR 4]1F)5 P <0.05,

Fig. 1 Brain areas with significantly lower ReHo in patients with EOS. A. Left medial prefrontal cortex; B: Right medial pre-

frontal cortex. Volex level uncorrected P <0.001, cluster >20; cluster level FDR corrected P <0. 05.

3 #

ReHo J5 ¥ J& it 3k [H 2% % Zang 2577 2 ) iy —
BT A9 b 2 SR S Ty BB W L 4R (Rest-fMRI) %4
PR T, R TR T T RS Y 5
BE T3 X Ab T4 58 4 10 T B %00 X1 1k & B AT
BB ) — B0t . ReHo 3 # BOLD {3 5 7 7] —
i 6] 157 970 3 0 R L R, T LA R R R IR
IX 25 75 3% 3l ) I ) — B R, ReHo T 75 42
TR JR) R 25 T % B ) b 1 T R 45 ReHo [
RSN 5 2TV o) il [T oy < I 1 s o W 5
ReHo S W] fig 4 7 Jmy &8 # £8 JC [ 25 1 3% 2 i)
MR R LR R

AWEFE UK ReHo J5 i Al T EOS 1 #F 58,
ZE R KW 70 B AT EOS B TE WU A A N
) Bz J2 #0525 I 35 3 19 ReHo 44 . 2% EOS &
5 XU R A P e 2 B R 2 T ) A A 3
BAEAE S L . ARBFIE SRS Lin 27 6 A
K A 40 W B 58 2L, (R R 7E Liv S5 BF 58
ReHo 54 [X 38 8 Jy |32 , 1M A< BF 58 EOS & %
ReHo S 4 X 48 4% g Jy B, 3 ft 2 53 A6 5 0
Sy BLRE 9 N [ % 06 4E I A 5 o

HIE A0 0 P00 R )2 R A T 4 i — A T B
X o BRIA K42 i Raichle 25 F 2001 4F 42 i
1 — A B, 32 MBI R I TE TR AT 45 1 3 IR
IR S R R AETE A 22U I IX 3 BB B, IF

[N R A R S NN R O e - v T R D T 1
A7 (] 5 L K AR G Y AR A P B = A
NI N 7 N R N 2 K G = 1
KA WHE S o AT BRAY — 28 5% et 3 I KA 1)
Gl REHAT 3 A7 M T AE T« WA AN R B
WAEL B S F A ke B4, H AT A o5k
PURG A4 ZLRE R AR T B R 3K i R
96 AEAE BROIN ) 45 Dy B B 4 R . Zhou 25T R
EOS 1y 2y B 2 42 70 M7 v I8 e B It B2 JZ (il 3l D
W N B SR ) 5 A0l el 2 RE I R R . A BESE
H kB EOS i % 7R | A A B2 2 19 ReHo [
%, 33X 2 RS it 0 ZRORE AS 0K A 9 2% ) BE AT A
SeE 0 ELAE BR A 4 4 A P R AT A SR S A 22
JG [F) 25 k3 Bl i B .

N IS S T D= e 3
HE M BORAR LR B il S KR TR R R ik
% IR AR 5 D), X 2 i R R R s X 2 X ]
fE AT A B0 A 3 B 1R RS P IR A A A DR
P 1 R8T 5 BB S MM S . T Mason
FEXT A P O AE 18 i 0E AT BF 5 i A B . 8 AR T8
55RO 0 2 AR AR O, T L, G 32 AR A 2
B AT B2 2 o EIE R AR AR SRS T
218 9 e PR R BD R B N B R B3 Bl
WA 5 Bl AT 5 19 082, 8 4R T8 T 19 K 2R AR
S, A P B R A 0 2 g o X 28T g
B 7% A P I R 2 B D) RE S W AT RE O S HORY
o3 BEAE 1 JE 2 i U (B UL A kT S8 4R Bl )
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S W EALH 2 — .

A 5T R ] ReHo 75 7 X} EOS & 35 Rest-{MRI

BAR VAT 0 0, R B EOS (3% 5 IE % A M HL A7 78
Jigi 1% 2y ReHo [ 1%, 5 (49 & A7 3 22 ¥ K aij it ot
P B 2, 3X — S 0 B T BE SRS A SRE B9 9
HAL A K
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