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[EE] BaY: HERE AHK M Z4E first-episode schizophrenia, FES) K IIfi FR 5 /& (clinical high risk, CHR) AR
Al 37 %51 ' (medial prefrontal cortex, mPFC)#f 28 A A A ¥ 09 FFE s o ik 0 0T+ W 2L R % 3% ("H magnetic
resonance spectroscopy, 'H-MRS)HIiH 2 AZIARIE) 46 6] FES f#% . 4961 CHR % . 61 {535 f% /51 f& (genetic high risk,
GHR)# & 56 1] {# 5 X} #8 3 (healthy control, HC)¥) mPFC N-Z it K ] & Bt i & & #) (N-acetylaspartylglutamate+N-
acetylaspartate=total NAA, tNAA), [H#H & &4 (choline, Cho). & & R E 4 ¥ [glutamate (Glu)+glutamine (Gln)=
GIx]. WU (myo-inositol, MI)LEXT i LI 225, PPAG FES 415 CHR AL I RAEAR ,  JF FHRFER AR I 56
(continuous performance test, CPT)PFAl 4 20 A5 AT 58 S W2 B ) SOERf % . 85 : 4412 M Glx, INAA. MIKF-
2R G L (P<0.05), HHFES 4119 MI & Glx 7K-F- B AT HC 24H(P<0.05), CHRZ1HY Glx FHNAA 7KF-H] A%
F GHR 41(P<0.05), FES 413056 KT 5 1813 B A T HC 41(P<0.05). FES 21 Glx 7 #5038 S5 17 A ] 5 674 56
(r==0.41, P=0.05), Z5if: FESH#& MI K GIx KFFEAK, $s B 7o 3 it il BEA7 75 o 22 o 40 i 2 RE R 1 711
BRMBEIE BRI 5 1M GHR/MAT] REAAAE K M =, IR MR M 2L A R R 3R
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Abnormal neurobiochemical metabolites in the first-
episode schizophrenia and clinical high-risk population
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ABSTRACT Objective: To explore the metabolite characteristics in medial prefrontal cortex (mPFC) by
'H magnetic resonance spectroscopy (‘H-MRS) in the first-episode schizophrenia (FES)
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and clinical high-risk (CHR) people.

Methods: A total of 46 patients with the first-episode schizophrenia (FES), 49 people with
clinical high risk (CHR), 61 people with genetic high risk (GHR), and 58 healthy controls
(HC) were enrolled. The levels of N-acetylaspartylglutamate+N-acetylaspartate (tNAA),
choline-containing compounds (Cho) and myo-inositol (MI), glutamate+glutamine (GIx) in
medial prefrontal cortex were measured by single-voxel 'H-MRS. The clinical symptoms
were evaluated in the FES group and the CHR group. Continuous performance test (CPT)
were carried out to assess the visual and auditory accuracy and reaction time in the 4
groups.

Results: There were significant differences in GIx, tNAA, and MI concentrations among 4
groups (all P<0.05). Compared with the HC group, the FES group showed lower level of
MI and GIx. The levels of Glx and tNAA in the CHR group were significantly lower than
those in the GHR group (all P<0.05). The visual and auditory accuracies of CPT in the FES
group were significantly lower than those in the HC group (P<0.05). In the FES group, Glx
was negatively correlated with the reaction time of vision (r=-0.41, P=0.05).

Conclusion: The decreased levels of MI and Glx in the FES patients suggest that there may
be glial functional damage and glutamatergic transmitter dysfunction in the early stage of

the disease. The compensatory increase of metabolites may be a protective factor for

schizophrenia in the genetic individuals.
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A 43 Z45E (schizophrenia, SCZ)J&— i £ & i
THDE RELEIE 220K HEoh, 2R N
N B AT R PSS R . RN A
NBEH B2 5 B R 2R 1%, s 2Bk Rk R A
Z M, ARG PR R B R, SCZ B E TEB .
I 2 SO AT C AR I RE A s | AR P A
INFIDIRER S . NINETA 2 5154 . sibl. 2% .
TE 77 R FNAT Ry R34 v N I ) B DG 1 DG
fiii DX o BT mE A iR 9% 3% ('"H magnetic resonance
spectroscopy, 'H-MRS)fg% %1 i Py 2 Fp A 4 2k 17
TCENERTIN , 67 17K SOl A U . i tis
Fi. MZTC. AT RESE . JE4FE 'H-MRS €
P2 T SCZ it F . AR R F SRR, AT
SCZ B EAFAE NI FT A A K kA8, i B
1E B & SCZ(first-episode schizophrenia, FES) &1,
I[fi P 725 1@ (clinical high risk, CHR) ARET . 3814 & G
(genetic high risk, GHR) AFrh - fE7EZE IR s .
{H BT L R —, HAFTEZY) . Wi S2
PR A% R 28 A5 .

BT L L FES (i3 M2 CHR . GHR Fll it B
Xof HE DA 450 I SR 2 AU ) N- T R 1T A T 52
BPI[N-acetylaspartylglutamate (NAAG)+N-acetylaspartate

(NAA)=total NAA, tNAA], HHf#(choline, Cho). AL
fi (myo-inositol, MI). % Z 2 25 & & ¥ [glutamate
(Glu)+glutamine (Gln)=GIx]/K-F, #£Z&K SCZ FHI A
By B b 2 A AL W B RE i, R SCZ 11 BEAL I 0F 5% 42
AR

1 MHRRFiE

L1 3%

WX 4 R 201545 6 ] 22 2018 4F 12 A 7E R K
SEWAE B BET T2 WA 1Y 61 4] GHR AHE(h SCZ i
H 0 —YORE)E H A B IO RIS ) . 49 19 CHR
[ Z8 3 4 1 KU 2 & AiE %2 3X 15 1R (the structured
interview for prodromal syndromes, SIPS)#fi &4 & Al
IR 2R A AE2 WikR v (criteria of prodromal syndromes,
COPS), RHLEZILAYIAIT]. 46 7l FES B H 4717
(EEE M ERH2 W ST FEES S MD(DSM-V)SCZ
WRIE, AREZAZ5YNAYT]. RN HE S 56 iRk
X REE (G i 3R I B i s B A B
K g L ) B SN . BirAr 4L i ke A 2l
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W B SRS AT . ARBFIEZ
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(018)fEH [FHH5(009) 7]

1.2 Ak
1.2.1 W RIERIFAE

R FH BH A 093 4 i R it 2 (Positive and Negative
Syndrome Scale, PANSS)I¥Ali FES £ # A 41T PRAE
MR, SR RS A AT DKAE IR & 38 (the Scale of Prodromal
Symptoms, SOPS) Tl CHR A A 41 B Iifs AR AE K o
1o FH 457 2 4 #8 4 T 56 (continuous performance test,
CPT) VAl 4 4 R0 5 AT 1) 52 g s T R LE B 2%
1.2.2 '"H-MRS #%& 7 %

255124 h N, ff 1% [E Siemens Skyra
3.0T 5 MRIAAS 2 Geill 7 Bl 1 il A 9
T, BAER A EEEGR AR IR — 4

a2

L F L [F 5E . A MRIFE LR Rl —HLAs F
AT o AR E FL A IRIR Y, DAl ISk &2 3l A
FIAEE o T, InAUE R 28 (744 [ = B[] (repetition
time, TR)=2 530ms, [FlFH}[H](echo time, TE)=2.33 ms,
LT (field of vision, FOV)=256x256], 'H-MRS % H
PAARZR 553 HE I 3 AR (point-resolved spectroscopy,
PRESS)#$% AR (TR=3 000 ms, TE=30 ms, 4 Jil %=
80), 1 HRC P iy 4 At oAy JER %8R [X (region of interest,
ROI), K/INA20 mmx20 mmx20 mm, AT H &
3 K LCModel A5 3% f 2k WLIE 1. ik Keg R 2
B 55 — B )& = B {1 LCModel #1442 (M AS 6.3-1B,
LCMODEL Inc. CA)Xf Glx, tNAA, MI, Cho #H{7/E
AT, DAARIMEIKAE NS IR, 1R Glx. (INAA,
MI. Cho Fy4aXT & HE, I IE PR &R - 0 i
WS A 2 B ¥R 5 LCModel F it (http://s-

provencher.com/pages/lcm-manual.shtml)i# 17

s LYy
N » NAA
= Cho "
£ M| |
gﬁ w ' Glx \‘
5 | J
\Hi U . YL Mt
,,,,,,,, i ¥ 1T
%0 36 32 28 24 20 16 12
Chemical shift/ppm B
1 ANUBIEIM ENAL(A) K LCModel #8141 #125(B)

Figure 1 Location of medial prefrontal cortex voxel (A) and the curve of LCModel fitted MRS data (B)

1.3 SEitz4biE

R SPSS 20.0 e B AFE TRUR AP IT . Tt
PEORFL B bR 2 (Bes) s, 4 LI A T3 4700
Y BRI R J5 22931 (ANOVA), 732878
R CKE: . CPT A3 4l 2 564, I 2255 Bl
KRR T 225301 S LSD- a8, 77 22 AN FF IR ]
JESHL AL Kruskal-Wallis #6256 . 4 41N DI ETAR T

T A AR KT B LR ECR R 7 22508, 28 E
AR by B AR d DL A K S (A 52
Jf:2K H Bonferroni A X Z2 8 WA THF IE . X IEAS
A B A 51 R E R AT 43 S A5 T 56 Ty B AH G
PE 53 1K H] Pearson AHOCHHT, XEAAFG IEZR 5311 Y
K FH Spearman #H5¢ 434, LA P<0.05 22 534 G it 2#
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24 R A2 HFER 2 R A G L(P<0.01), f@FEXSHR
HIYZHEFERP D &S T HAM3H, A H2HRAE

2.1 AAZEHFMELE U

4L AR ZE R TEGE T E L (H P>0.05),
F1 ABABE—RABILER
Table 1 Comparison of general data among 4 groups
. e o e PANSS 4y SOPS ¥4y

5 e RS RGN EHEER ORRA o i T i

FES 4 46  20.46+4.94 31/15 11.304£2.34%*  12.5424.2 22.65+7.14  22.59+8.13

CHR4l 49 19.16+4.60 27/22 10.98+2.41%* 10.96+5.32  11.39+6.34

GHR4l 61 19.97+4.83 30/31 11.95+3.59%*

HC4 56  20.96+3.29 33/23 13.79+2.46

Fre 1.539 3.706 10.654

P 0.206 0.295 0.005

FES: B ARMM/TZEAE; CHR: IfREfE; GHR: #iE&EfE; HC: (@FEXTHR; PANSS: [H¥:SFAMAER & ; SOPS:
AR RTIRIE R R . S HC 4L H#e, **P<0.01.

W AT HC 4, FES 4 AYWT 38 E A SR I BAK T HC
2, GHR 2 i) Wy 5 1E #f 2R B 8. & F FES 41 (3 P<
0.05, %£2),

2.2 CPT&RLL%E

4 21 (58 BT B TE A 25 R A e L (Y
P<0.05), A5 B2 Wi s I Bisf [] 2 S 1) e e 2 2
X (¥ P>0.05), Hi FES 20 & CHR 4 (19 #4158 1 R

K2 4HCPTHERILE

Table 2 Comparison of results of continuous performance test among 4 groups

20 531 n i Gl

F2 T 1A] /s N ESA F2 i) /s ERZ/%
FES#H 46 885.24+82.02 91.42+7.54* 882.17+126.25 83.65+11.84*
CHR #H 49 876.80+96.67 91.44+10.33* 874.20+57.61 87.68+8.27
GHR 4 61 859.79+90.92 94.06+8.68 868.57+51.38 91.70+4.107
HC# 56 845.69+63.51 95.77+4.76 881.73+127.70 90.33£12.43
F 2273 3.743 0.233 6.538
P 0.081 0.012 0.873 <0.001

FES: HAMMsr24E; CHR: IGREE; GHR: #iffREifi; HC: fFEXTIR. 5 HC4IHE, *P<0.05; S5FES4]H#K,

TP<0.05,

2.3 RMIBTERM 54 B i

5 2 g R . 44010 Glx, tINAA, MIJK
25 S Ge it X (4 P<0.05), i Cho 7K F- 2% 5
TG4 L (P>0.05, £3).

HE— P EL RS SR . FES 41 A9 MIZKF-BH i
R FHAMIA, ZRWA5ITFE (3 P<0.05).

FES 4111 GIx KX T HC 41 &% GHR 4, %34k, CHR
20 1 Glx 7K B @A F GHR 41 (4 P<0.05)., FES 2 %
CHR 41 INAA 7KF-BH B/l T GHR 4134 P<0.05). 4
ML, Glx & INAA K- HL#34 5 GHR 4>HC 41>
CHR #H>FES 41,
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3 AHRMBTEAM K F L8
Table 3

prefrontal cortex among 4 groups

ZH 5 n  Glx/U MI/U  tNAA/U  Cho/U
FESZl 46 7.16£1.10% 4.04+£0.45 6.30+0.52* 1.26+0.16
CHR4] 49 7.64+1.00% 4.31+0.507 6.33+0.52* 1.29+0.17
GHR#l 61 837+1.19 4.46+0.521 6.63+0.40 1.31+0.12
HCZl 56 7.90+1.22 4.39+0.517 6.57+0.52 1.30+0.14
F 10.057 6.018 4563 1.700
P <0.001 0.001 0.004 0.168
FES: W AR Ms24iE; CHR: IMIKHESE; GHR: i#ifl
G HC: {#ERXTIE; Glx: RAMREEESY; MI: Al
s INAA: N-ZBERTT&BE A9 Cho: MMk, 5
GHR 41 [b4E, *P<0.05; SFESZHL#E, 1P<0.05,

Comparison of metabolite levels in medial

2.4 RBTER 5T 7K T 5 i PR A R 40 58 FR T
INRERIHE LS AT

B FES HE 1) Glx 7K -5 0058 F2 g B ] 2 53 A0 ¢
(=-0.41, P=0.05), HABESEYKT 516 KAE
AR RV 53 S CPT 1 LA 45 S 34 To UH I A OGP (34
P>0.05),

3T g

NAA B A —F & Ry, FeETFrs
JUFIH RS2 P, 8 T S B 28 ST i R 7K P 5
T 01, KT BEAREE 7R B 28 o0 0/ 17 5 AR o AR 15
fiF, AHFFE & BL: FES LA CHR 4119 tNAA 7K-F A
XFF GHR 4L FEAI, WA F HC 4125 5% R IE G 1T
B, (BT HC 4%, i SCZ R By
BHE E A NIRRT st 2, JF HaX s
AR FE 30 2 R I AT N T . IR 4545
WRIER S YR RONife ) RN, CPT &
B F VA 13 2 R R M ARG CPT 45
/N FES 415 Je Wi v E B % B I F HC 41, #&/n
FES & AAEERE 11, 454 FES 41 INAA 7K1
TR, E—2 UL FES 40777 IR A 2z 48, JF
HHE T RS0 R

B AR AR RGER BT MR 2208 T
X KM ) 2 B M 205 Sl GV E T . MIA R &
BEIC I B A M bR G, MK AR 36 B A7 78 5L 75
AN 2z 48t . FET TR AN B % R REARTY, MIJKSF- T
ot 2 TP PR A 7 G SR A L ) i A R R R A B A
Yo i 22T 0 S0 B M Bk T % ok et R AR Y,
TEANE RS TR AL b L A RS R 4B, T AP T k&

ERAMRAE S TR 0Es , HE—mE Lo
B, A€ SCZ B AE TPt A A R I, ARWF5E & -
S5 HCH A, FESZHAMI & Glx /K- VB BRI, 7=
WA R T ] fedk & F IR IR An i i ke s, I
O 240 B 1Y 56 B P T R R AR A S R /KT I £ T 1E
HOH LA, AR BEAE 9 G A £ X SCZ i 1) TH-
MRS #F5% $ 7~ SCZ 35 1k P9 Y MIZKSEU R Glx 7K
Fht o, AU DE A 45 S R FES A 11 520 J
P2t SCZ A AT PV Glx K- F . ik Sehif
FE 45 RN —FU JE R A] S AR ST XS — B0, BEAR
A B 10 S5 M SO 1 R R AR AT G, a Ak, AR
I8 K B FES 58 1) Glx 7K -5 4058 5 o Bisf 1] 52 7k
X, #— KU GIx =5 T FES M H# 4 # o
GIx KA, A58 S 0L I ), S W fiE 1 T Rk
B .

AHIFGE I A F A 4 A NTEI AT AT T Glx . ML,
tNAA . Cho /K-, %34 FCHH i47K 148 GHR
ZH>HC 41>CHR 4{>FES 4, FESZ#{ } CHR %5 GHR
AL, 7EGlx, tNAA K- 34 35 AR, R
B GHR BT 2 47 P & J b s A0 i 1) JRURS: S
12%~15%, 1 CHR A4 2 4F P9 1 7% A XU S 20%~
35%, BT GHR. X 2EffF 57 % B CHR MA N BB
TEAE W s R T SCZ, 1 GHR AU AETE 5t 1%
Tfar, IFARFRIH AT ARG Ao SRR RE IR, SO 42
T ARE, AL, X GHR BEAABES , & PR
O3 AEFEL A AE I 2540 S8 A (R A, B A 1) )
(ARSI 45 A 2 i e ) IR HPY, R B GHR A AT
TE SE 1 XURS (H A A A — 2 R SR AP HIL . AR
WF 78 H GHR H &SI K F ¥/ FHC 4, R
GHR R A7 2R AL 4 i A S KT, A
T 380 AV 2 AU A FH o

ZE b, A 4 2 E R P A Rt
Y1, KISCZFIHAS R B B 347 i P A5 4 /K F
PR S AR o 3K — T AR IS A 28 M I A i % v 25T
FITHEEIE . A2 IS ] e B W st E A7 T,
It HLF 5 s 6] A 4R RS AP i =, i 2 T M o 4 i
B ul D RE A B T BE(E SCZ A B N A &
i, M Inr AR, R T ARG o R A
YRR, SIEEIRE, GHR EENRG N1 K F
) 38 T 2t T i — AR P A A R B o

PR VEE PRI 45 0P 2
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