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Figure S1. Forest plots of brain GABA levels in affective disorder.

The diamond-shaped red symbol represents a summary of effect size. The size of the purple squares is proportionate to the sample size used.
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Figure S2. Subgroup forest plot of GABA levels (without combining ACC and PFC). ACC, anterior cingulate cortex; PFC, prefrontal cortex; Lower GABA, represent the lower relative deviation from zero as the standard reference point, indicates that the GABA concentration in the patient group is lower than that in the control group when comparing the two populations; Higher GABA, represent the higher relative deviation from zero as the standard reference point. Diamond shaped yellow symbols represent the overall effect. Blue squares represent the subgroup effect and the size is proportionate to the sample size used for each region.
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Figure S3. Subgroup forest plots of brain GABA levels in affective disorder(A) and neurodevelopmental disorder(B). Diamond shaped red symbols represent the overall effect, and the blue diamond represent the subgroup effect and the size is proportionate to the sample size used for each region.
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Figure S4. Forest plots of brain GABA levels in neurodevelopmental disorder.

The diamond-shaped red symbol represents a summary of effect size. The size of the purple squares is proportionate to the sample size used.
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Figure S5. Forest plots of brain GABA levels in psychotic disorder.
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Figure S6. Forest plots of brain Glu levels in affective disorder.
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Figure S7. Subgroup forest plot of brain Glu levels (without combining ACC and PFC)
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Figure S8. Subgroup forest plots of brain Glu(A) and Glx(B) levels in affective disorder.
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Figure S9. Subgroup forest plot of brain Glx levels (without combining ACC and PFC)
[image: image10.png]Study name

Diagnosis Statistics for each study

Brix et al. 2015
o et al 20172

o et al. 2017b
Hegarty et al. 2018a
Hegarty et al. 2018b
Kolodny et al. 2020a
Kolodny et al. 20200
Kolodny et al. 2020c
Kolodny et al. 2020d
Kolodny et al. 2020¢
Pretzsch et al. 2019
Pretzsch et al. 2019
Horder et al. 2018a
Horder et al. 2018b
Maier et al. 20222
Maier et al. 20220
Maier et al. 2022c
Pereira et al 2018
Kubas et al. 2012
Anne et al. 2021
Robertson et al. 2015
He etal 2021
Wood et al. 2021
Ramsay et al. 2021
Kahl et al. 20222
Kahl et al. 20226
Marmiya et al. 2022

Hedges's Lower Upper

9 limit pValue
ASD 0213 0861 0434 0519
ASD 0172 0477 0133 0269
ASD 0227 0117 0572 019
ASD 0158 0983 0667 0707
ASD 0263 1026 0501 0500
ASD 0264 0742 0213 0278
ASD 0031 0444 0506 0898
ASD 0345 0133 0824 0157
ASD 0059 0534 0417 0809
ASD 0076 0551 0400 0755
ASD 0027 0639 0694 0937
ASD 0221 0447 08% 0516
ASD 28 3674 2221 0000
ASD 1064 0526 1602 0000
ASD 0193 0613 0227 0368
ASD 0264 0685 0157 0218
ASD 0367 0056 0789 0089
ASD 0720 1408 0031 0041
ASD 4036 1812 0259 0009
ASD 009 0498 0691 0750
ASD 4523 2208 0837 0000
ASD 0144 0244 0532 0467
ASD 0000 0500 0500 1000
ASD 0628 132 0067 0077
ADHD 0063 0478 0604 0820
ADHD 0607 1183 0031 0039
ADHD 2573 3472 1675 0000

0287 0533 0041 002

200

.00 0.00 1.00

Lower Glx Higher Gix

200




Figure S10. Forest plots of brain Glx levels in neurodevelopmental disorder.
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Figure S11. Subgroup forest plots of brain Glu(A) and Glx(B) levels in neurodevelopmental disorder.
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Figure S12 Subgroup forest plot for field strength on GABA, Glu and Glx levels across all disorders.
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Figure S13. Forest plot showing the summary effect sizes for the log coefficient of variation ratio (VR) of metabolite measures in patients compared to healthy volunteers (HV). Significant results are shown in blue. Variability was significantly higher in patients relative to HV in the OCC (all GABAergic metabolites), Thal (all glutamatergic metabolite) and FC (Glx). CVR is defined as mean metabolite levels correlate with standard deviation. CVR, 95% confidence intervals.
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Figure S14. Funnel plots for the studies of GABA on affective disorder, neurodevelopmental disorder, and psychotic disorder.
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Figure S15. Funnel plots for the studies of Glu on affective disorder, neurodevelopmental disorder, and psychotic disorder. 
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Figure S16. Funnel plots for the studies of Glx on affective disorder, neurodevelopmental disorder, and psychotic disorder.
Table S1. Clinical and technical characteristics of studies included in the meta-analysis.
	Study
	Diagnosis
	Measured metabolites
	Regions of Interest
	Patient
	Control
	Male
(%)
	Meds

(%, period)
	Field

strength
	Editing technique

	
	
	
	
	N
	Age (SD)
	N
	Age (SD)
	
	
	
	

	Affective disorder (61)

	Godlewska et al. 2013
	BD
	GABA/c, Glu/cr
	PFC

OCC
	13
	23.8(3.6)
	11


	21.9(2.7)
	45.80
	0
	3T
	SPECIAL

	Kaufman et al.2009
	BD
	GABA/Cr, Glu/Cr、Gln/Cr
	BG

WB
	13
	40.5 (12.5)


	11
	41.2 (14.0)
	37.50
	100
	4T
	J-resolved, 2D slab-selective, spin-echo

	Prisciandaro et al.

2017
	BD
	Glu/Cr
	ACC
	20
	36.3 (11.4)


	19
	38.0 (11.1)
	44


	0


	3T


	SPECIAL

	Muzzi et al. 2020
	BD
	GABA, Glu, Glu/GABA
	ACC
	50
	33.3(10.6)


	38
	25.7(5.7)
	47.80
	100
	3T
	JPRESS

	Skok et al. 2016
	BD
	Glx/Cr, Glx/H2O
	Frontal lobe

TP

ACC
	10
	43(11.27)


	27
	40.2(11.99)
	32.40


	100


	1.5 T


	PRESS

	Magnotta et al. 2022
	BD


	Glu, Gln, Glx
	Vermis

Putamen
	64
	39.2(14.0)


	42
	37.8(13.2)
	35.80


	100


	7T


	MP-RAGE,
semi-LASER

	Wang et al. 2006
	BD
	GABA/Cr
	Occipital

mPFC/ACC
	29
	34.4(12.0)


	12
	37.2(16.6)
	56.10


	100


	3T


	GABA-edited point
resolved

	
	
	
	
	
	
	
	
	
	
	
	

	Brady et al. 2013
	BD
	GABA/ Cr
	ACC

POC
	14 
	32.6(13.6)


	14
	36.9(10.4)
	64.30%


	100


	4T


	MEGAPRESS


	Wise et al. 2018
	BD
	Glu/Cr
	ACC
	9
	31.44(8.23)
	20
	31.44(8.23)
	20.70%


	100(2 weeks)


	3T


	PRESS


	Bhagwagar et al. 2007
	BD
	GABA/Cr，Glx/Cr
	ACC
	12
	40.6(4.2)


	11
	34.3(4.1)
	44.00%


	>6months
	3T


	PRESS


	Öngür et al. 2008
	BD
	Glu, Gln, Gln/Glu
	ACC

POC
	15
	36.3(11.6)
	21
	34.3(10.0)
	50%


	100


	4T


	J- PRESS


	Soeiro-de-Souza

et al. 2015
	BD
	GABA, Glu, Gln, Glu/Gln
	ACC
	50
	31.7(9.1)


	38
	25.7(5.7)
	47.70


	100


	3T


	J- PRESS

	Ehrlich et al. 2015
	BD


	Glu
	ACC

HC
	21
	45.9(12.3)
	42


	39.3(7.8)
	61.90


	95


	3T


	PRESS

	Li et al. 2016
	BD
	Glx
	ACC, mPFC

PC, PCC
	3
	31.0(7.6)


	20
	31.7(11.4)
	48.50


	100(2 weeks)


	3T


	2D MRS-PRESS
, PRESS

	Kubo et al. 2017
	BD
	Glu, Gln, Gln/Glu
	ACC

ltBG
	20
	45.0


	23
	46.4
	65.12
	100
	3T
	STEAM

	Soeiro-de-Souza

et al. 2018
	BD
	Glx/Cr, Glu/Cr
	ACC

ltBG
	128
	32.04 (9.38)
	80
	28.13 (8.19)
	38.50
	35.6 (2month)
	3T
	PRESS

	Brennan et al. 2017
	MDD
	Gln/Glu, Glu/tCr, Gln/tCr, GABA/tCr
	ACC
	10


	38.5 (12.2)
	19



	38.4 (14.1)
	55.20


	100(2 weeks)

	3T


	MEGA-PRESS
JPRESS

	Liu et al. 2015
	MDD
	GABAþ/tCr, Glx/tCr, Glx/GABA+
	ACC

BG
	20
	23.(1.6)


	20
	23.6(1.4)
	0
	100
	3T
	MEGA-PRESS

	Zhang et al. 2016
	MDD
	GABA, Glu, Glx
	PFC
	11


	34.09(8.78)


	11


	33.64(7.187)
	0


	55


	3T
	MEGA-PRESS

	Price et al. 2009
	MDD
	GABA/water
	OCC
	24


	38.3 (12.3)


	18


	37.25


	50


	100（2 weeks）


	3T
	J-edited spin echo

	Gabbay et al. 2017
	MDD
	GABA/Water, Glx/Water
	ACC
	24


	16.07(2.64)


	15


	15.33(2.68)
	51.30


	71


	3T
	PRESS

	Bhagwagar et al.

2007
	MDD
	GABA/Cr, Glx/Cr
	OCC
	15


	37.6(14)


	18


	37.0(13.8)
	48%


	100(3 month）


	3T
	MEGAPRESS

	Bradley et al. 2018
	MDD
	GABA/Water
	Striatal

ACC
	20
	15.49(2.46)
	16
	15.56(2.64)
	56%
	100(7 half-lives)
	3T
	J-edited MEGA-PRESS

	Abdallah et al.2015
	MDD
	GABA, Glu, Gln
	OCC
	23


	43.0(2.2)
	17


	43.8(3.1)
	72.50%


	100(4 weeks)


	4T
	J-editing

	Draganov et al.

2020
	MDD
	GABA, Glu, Glx
	PFC
	23


	37.29(10.8)
	54


	41.77(10.1)
	45.36%


	100(2 weeks)


	3T
	3D-MPRAGE

	Benson et al. 2020
	MDD
	GABA+/Cr, Glu/Cr
	ACC

POC
	51


	33.2 (14.4)
	25


	33.9 (14.6)


	34.20%


	100(2
weeks) (or 5 half-lives)
	4T
	MEGA-PRESS

	Persson et al. 2021
	MDD
	GABA+/Cr, Glu/Cr, GABA+/Glu
	ACC
	42


	29.2 (9.4)


	45


	29.5 (11.2)
	44.80%
	100
	3T
	MEGA-PRESS

	Bhagwagar et al.

2007
	MDD
	GABA/Cr, Glx/Cr
	OCC
	 12


	40.6(4.2)


	11


	34.3(4.1)
	44.00%
	100(6
months)
	3T
	PRESS

	Shaw et al. 2019
	MDD
	GABA, Glx
	PFC

OCC

Subcortical
	19


	23 (2.6)
	37


	21 (1.5)
	0%


	0


	3T
	MEGA-PRESS

	Binesh et al. 2004
	MDD
	Glx/Cr, GABA/Cr
	DPw


	15


	72(8)
	33


	72(8)
	41.67%


	100(several months)
	1.5T
	CHESS

	Godlewska et al.

2015
	MDD


	GABA, Glu, Gln
	OCC
	33


	29.9(10.6)


	27


	30.3(10.6)
	41.70%


	100(111 

weeks)
	3T


	SPECIAL

	Smith et al. 2021
	MDD
	GABA/tcr, Glu/tcr
	ACC

POC
	 9


	70(7)
	9


	67(7)
	50%


	100(past year)


	7T


	MP-RAGE

	Hasler et al. 2005
	MDD


	GABA, Glx
	PFC
	16


	41.0(11.6)


	15


	27.7(8.8)
	22.60%


	0


	7T


	(PRESS)-based J-editing

	Hasler et al. 2007
	MDD
	GABA, Glx
	PFC
	20
	34.0(11.2)


	20
	34.8(12.4)
	35%
	100(4 weeks)
	3T
	PRESS-based J editing

	Song et al. 2021
	MDD


	GABA、Glu
	MT
	16


	22.8 (4.1)
	20


	23.4 (2.1)


	47.37%


	N.A.

	7T


	STEAM

	Sanacora et al.2004
	MDD
	GABA, Glu, Gln
	OCC
	19
	41.9(9.9)


	37
	35.7(11.4)
	0
	100(2-weeks)
	2.1T
	J-editing

	Walter et al. 2009
	MDD
	GABA/Cr, Glu/Cr, Gln/Cr
	ACC
	13
	40.0


	11
	34.6
	31.81%
	100(1 week)
	3T
	single-shot echo-planar

	Kantrowitz et al.

2021
	MDD
	GABA/Cr, Glu/Cr
	P&A
	34
	37.2(10.7)


	32
	35.1(9.6)
	53%
	100(14 days)
	3T
	N.A.

	Kugaya et al. 2003
	MDD
	GABA
	OCC
	6
	36.2(10.4)
	12
	36.2(10.4)
	100.00%
	100(6 months)
	2.1T
	N.A.


	Epperson et al. 2002
	MDD
	GABA
	OCC
	9
	30(5.3)


	14
	31(2.9)
	0.00%
	100(9 months)
	2.1T
	J-editing

	Block et al. 2009
	MDD
	Glx, Gln/cr
	Hippocampus
	31
	36(10)


	10
	36(19)
	39%
	100(2 weeks)
	3T
	PRESS


	Caetano et al. 2005
	MDD
	Glu, Glx
	PFC
	14
	13.3(2.3)
	22


	13.6(2.8)
	63.89%
	100(7days)
	1.5T
	PRESS

	Jollant et al. 2016
	MDD


	GABA, Glu
	PFC
	24


	35.0(9.9)
	30


	35.0(9.9)
	40.74%


	100(7days)


	3T
	SPEACIAL


	Li et al. 2016
	MDD
	Glx
	ACC

PFC

PC

PCC
	33


	29.9(10.6)

31.0(7.6)


	27


	30.3(10.6) 31.7(11.4)
	41.70%

48.50%
	100(111weeks)


	3T


	2D MRS-PRESS, PRESS


	McEwan et al.2012
	MDD
	Glu/Water
	PFC
	12
	28.67(7.45)


	12
	29.08(4.89)
	0%
	100(3 months)
	3T
	STEAM

	Merkl et al. 2011
	MDD
	Glu
	PFC
	25


	51.76(13.16)


	27


	46.38(12.93)


	26.96%


	0


	3T
	PRESS


	MICHAEL et al.

2003
	MDD


	Glx
	PFC
	12


	63.4(10.6)
	12


	62(8.7)
	41.70%


	100(3~8 days)


	1.5T
	STEAM

	Milne et al. 2009
	MDD
	Glx
	hippocampus
	14


	32.14 (9.26)
	13


	30.00 (8.90)
	63%


	7


	3T
	PRESS


	Mizrad et al. 2004
	MDD
	Glx
	ACC

OCC
	13


	15.54(2.39)


	13


	15.36(2.48)
	38.50%


	0


	1.5T
	PRESS


	Nery et al. 2009
	MDD
	Glu
	ldpc
	37


	36.6(13.7)


	40


	40.0(12.3)
	35.10%
	100(2-weeks)
	1.5T
	PRESS


	Pfleiderer et al.

2003
	MDD
	Glx
	ACC
	17
	61.0(11.2)


	17
	60.1(10.9)
	29.40%
	100
	1.5T
	STEAM

	Portella et al. 2011
	MDD


	Glu, Glx
	PFC
	 10


	44.50(8.7)


	15


	40.47(11.6)
	60%


	100


	3T
	SVS- PRESS


	Rosaa et al. 2017
	MDD
	Glu, Glx
	PFC

ACC
	31
	27.7 (4.8)


	23
	29.0 (6.0)
	0%
	N.A.
	3T
	PRESS


	Rosenberg et al.

2005
	MDD
	Glx, Glu
	ACC

OCC
	14
	15.63(2.33)


	14
	15.47(2.42)
	35.71%
	0
	1.5T
	PRESS


	Taylor et al. 2009
	MDD
	Glx, Glu/cr
	ACC
	14
	32.6 (18–57)
	16
	31.8 (19–63)
	30%
	79(38 months)
	3T
	PRESS


	Taylor et al. 2017
	MDD
	Glx, Glu
	ACC
	17
	22.5 (4.6)


	18
	23.9 (4.6)
	48.60%
	59
	7T
	STEAM

	Venkatraman et al.

2009
	MDD
	Glu
	PFC

MT

Right
	14
	72.1(5.3)


	12
	72.7(4.6)
	46.15%
	100
	3T
	PRESS


	Wang et al. 2016
	MDD
	GABA
	ACC
	19
	53.90(2.56)


	13
	52.62(2.18)
	0.00
	100(6months)
	3T
	MEGA- PRESS

	Auer et al. 2000
	MDD


	Glu
	ACC
	19


	50.2(12.2)
	18


	50.2(12.2)
	37.84


	100


	1.5T
	PRESS


	Neurodevelopmental disorder (25)

	Kahl et al. 2022
	ADHD
	GABA, Glx
	SMA/M1


	26


	11.61(2.54)
	25


	11.12(2.74)


	50%


	0


	3T
	PRESS

	Puts et al. 2020
	ADHD
	GABA/Cr, Glu
	ACC

DLPFC

PMC

Striatum
	26


	26(7.70)
	24


	24(7.38)


	46.00%


	19


	7T
	STEAM

	Edden et al.2012
	ADHD
	GABA
	PMC
	13
	10.2


	19
	10.6
	71.90%
	54(1day)
	3T
	J-difference

	Ende et al. 2016
	ADHD
	GABA, Glu/tCr
	Left Frontal
	22
	30.05(6.7)


	30
	27.53(6.6)
	0
	100(2weeks)
	3T
	MEGA-PRESS

	Bollmann et al. 2015
	ADHD
	GABA+/H2O,Glu/H2O
	ACC
	16
	38.4 (11.8)


	19
	31.6 (9.2)
	42.90%
	100(3days)
	3T
	MEGA-PRESS

	Mamiya et al. 2022
	ADHD
	Glx
	ACC
	18
	42.6 (1.73)
	16


	41.0 (2.36)
	25%
	22
	3T
	MPRAGE

	Brix et al.

2015
	ASD
	GABA+, GABA+/Cr,
Glx
	ACC
	14
	10.2(1.9)


	24
	10.2(1.8)
	100%
	100
	3T
	MEGA-PRESS

	Ito et al. 2017
	ASD
	GABA/Cr, Glu/Cr, Gln/Cr Glx/Cr
	ACC

Left Cerebellum
	112(ACC)

114(LC)
	6.4(2.3)

5.6 (2.3)
	65(ACC)

45(LC)
	6.7 (3.1)

6.5 (3.0)
	ACC:74.6% LC: 79.9%
	100
	3T
	Stream, MEGA-PRESS

	Drenthen et al.2017
	ASD
	Glu/Cr, GABA+/Glu

GABA+/Cr
	PFC


	15
	16.2(1.4)


	18
	15.3(1.4)
	93.80%
	100(1day)
	3T
	PRESS

	Hegarty et al. 2018
	ASD
	GABA, Glx
	RCH

PFC
	14
	22.57 (4.36)


	12
	23.17 (3.04)
	80.80%
	0
	3T
	MPRAGE, PRESS

	Kolodny et al. 2020
	ASD
	GABA, Glx
	OCC

TEMP

POC
	31
	22.7 (3.6)


	40
	23.0 (3.5)
	61.80%
	100
	3T
	MEGA-PRESS

	Pretzsch et al. 2019
	ASD
	GABA、Glx
	BG

PFC
	17
	31.29 (9.94)
	17
	28.47 (6.55)
	100.00%
	30
	3T
	MEGA-PRESS，IR-FSPGR

	Horder et al. 2018
	ASD
	GABA, Glu

Gln, Glx
	Striatum

PFC
	25
	30.98 (1.81)


	36
	28.91(1.40)
	N.A.
	100(6 weeks)
	3T
	MEGA-PRESS

	Maier et al. 2022
	ASD
	GABA、Glx
	PFC

ACC
	43
	34.1(11.7)


	43
	34.8(10.7)
	73.30%
	Y
	3T
	MEGA-PRESS

	Pereira et al. 2018
	ASD
	GABA, Glx, GABA/tCr, Glx/tCr
	PFC


	20
	13 (2)
	14
	13 (2)
	N.A.
	Y
	3T
	MPRAGE

	Kubas et al. 2012
	ASD
	GABA/Cr, Glx/Cr
	BG
	12
	10.55(4.90)


	16
	11.35(4.20)
	N.A.
	100
	1.5T
	FLAIR

	Harada et al. 2011
	ASD
	GABA, Glu
	FL

LN
	12
	5.2 (3.0)


	10
	5.9(3.2)
	N.A.
	100
	3T
	MEGA-PRESS

	Anne et al.2021
	ASD
	GABA, Glx, Glx/GABA
	OCC

IF
	26
	32.2 (9.5)


	26
	30.9 (8.3)
	50
	N.A.
	3T
	MPRAGE

	Robertson et al.

2015
	ASD
	GABA, Glx, GABA/Glx
	VC
	20
	29.61(9.17)


	21
	29.10(8.14)
	80.5
	100
	3T
	MEGA-PRESS

	He et al. 2021
	ASD
	GABA, Glx, GABA/Cr, Glx/Cr
	SM

Thal
	42
	10.32(1.49)


	46
	9.69(1.21)
	79.50
	100(1 days)
	3T
	MEGA-PRESS

	Cochran et al. 2015
	ASD
	GABA/Cr, Glu、Gln
	ACC
	13
	14.9(1.5)


	14
	14.7 (1.8)
	100
	Y
	3T
	PRESS,

MEGA-PRESS

	Wood et al. 2021
	ASD
	GABA/Cr,

Glx/Cr GABA/Glx
	SM
	29
	14.57(2.7)


	29
	13.09(3.0)
	67.24
	37
	3T
	MEGA‐PRESS

	Fung et al. 2021
	ASD
	GABA/Water, GABA/Cr + PCr, GABA/Glx, Glx/Cr + PCr
	Thal

PFC
	28
	26.6(8.3)
	29
	26.6(8.3)
	63.20
	71
	3T
	MEGASPECIAL

	Ramsay et al. 2021
	ASD
	Glx、Glu
	ACC
	19
	37.68 (9.26)


	19
	38.37
	100
	26
	3T
	MPRAGE

	Rojas et al. 2014
	ASD
	GABA+/Cr
	TEMP
	17
	14.01 (5.18)
	17
	12.44 (5.20)
	45.20
	21
	3T
	MEGAPRESS

	Gaetz et al. 2014
	ASD
	GABA
	OCC
	17
	35.3(9.1)
	17
	35.3(9.1)
	20.59
	24
	3T
	MEGA-PRESS

	Psychotic disorder
	

	Rowland et al.（Youger&Older）2012
	SZ


	GABA. Glx
	ACC

CS


	11

10
	30.2 (6.6) (Young)

51.1 (4.0) (Old)
	10

10
	33.4 (6.5) (Young)

49.4 (3.9) (Old)


	66.70

70
	63
	3T
	MPRAGE

	Reid et al. 2018


	SZ


	Glu, Gln, GABA, Glu/Gln
	ACC
	21


	23.2 (4.4)
	21


	23.5 (4.5)
	23.80


	100


	7T


	STEAM,

MPRAGE

	Thakkar et al. 2016
	SZ
	GABA, Glu, Gln, Glx, GABA/Glx, Gln/Glu
	OCC

RSTG

LSTG
	21
	36.4 (7.3)


	24
	33.9(9.3)
	68.89
	100
	7T
	J-difference spectral editing

	Chen et al. 2017


	SZ
	GABA, Glu, Gln
	PFC


	24


	26.6 (4.7)
	24


	26.6 (4.7)
	41.67
	100(2 weeks)
	3T
	MPRAGE

	Brandt et al. 2016


	SZ


	GABA, Glu, Gln, Glu/Gln
	ACC


	27


	37.5 (16.7)


	27


	36.6 (14.6)
	72.20


	100


	7T


	MPRAGE

STEAM

	Wang et al. 2019


	SZ


	GABA, Glu, Gln, Glx
	ACC/CSO/DLPFC/OFR/Thal
	81
	22.3 (4.4)


	91
	23.3 (3.9)
	57.60
	100
	7T


	STEAM


	Ragland et al. 2020
	SZ


	GABA/Cr. Glu/Cr
	PFC

ACC
	39


	23.5(4.6)


	50


	24.2(4.7)


	68.32


	77


	3T
	MEGA-PRESS

	Öngür et al. 2010


	SZ


	GABA/Cr、Glu/Cr
	ACC

POC
	21
	39


	19
	36.3
	65
	100
	4T


	MEGA-PRESS


	Rowland et al.2015


	SZ
	GABA, Glu, Gln
	Frontal lobe
	45
	37.7 (12.8)


	53
	37.1 (13.1)
	62.20
	N.A.
	3T


	short-echo


	Marsman et al. 2014
	SZ


	GABA/Cr, Glu
	PC

POC
	13
	27.6 (6.1)


	19
	27.7 (5.3)
	27.50
	100
	3T


	MEGAsLASER


	Xin et al. 2016


	SZ


	Glu
	PFC
	25
	24.8 (6.1)


	33
	25.4(4.5)
	62.10
	100
	3T


	SPECIAL


	Chiu et al. 2018


	SZ


	GABA、Glx
	ACC
	19
	29.11(6.68)


	14
	27.71(5.88)
	60.60
	100
	3T
	MEGA-PRESS

	Hjelmervik et al. 2020
	SZ


	GABA、Glu、Gln、Glx
	LSTG

LIFG

ACC

RSTG
	77


	29.83(11.48)


	77


	30.23(10.23)


	100

	100


	3T


	PRESS


	Stan et al. 2014


	SZ
	GABA/cr, Glu/cr
	Hippocampus
	18
	41.94(8.5)


	18
	35.63(11.74)
	63.9
	61
	3T
	(J)difference editing

	Wijtenburg et al.

2021
	SZ
	GABA, Glu, Gln, Glx, Gln/Glu
	ACC

CSO

PFC

Hippocampus

Thal
	39
	34.2(12.4)


	36
	30.5(10.5)
	53.85
	9
	7T
	MPRAGE

	Marenco et al. 2015


	SZ


	GABA/cr, GABA/Water
	ACC
	25


	28.4(8.7)


	184


	30.6(9.2)
	48.80%


	100(14 to 29 days)
	3T


	SPGR


	Wang et al. 2016
	SZ
	GABA, Glx
	PFC
	16
	22.13 (5.49)


	23
	22.52(5.50)
	38.70%
	100
	3T
	3D-MRPAGE

	Bojesen et al. 2020
	SZ
	GABA/Cr, Glx/Cr、Glu/Cr
	ACC
	11
	23.0(5.4)


	31
	22.7(4.4)
	N.A.
	100
	3T
	PRESS

	Gota et al. 2009


	SZ
	GABA/Cr
	Frontal lobe

BG

POC
	18


	29(11)


	18


	30(11)
	50%


	100


	3T


	MEGA-PRESS


	Kelemen et al.

2013
	SZ
	GABA/Cr
	OCC
	28


	24.9(8.3)
	20


	24.2(6.9)
	66.70


	100


	3T


	N.A.

	Kegeles et al. 2012


	SZ
	GABA/Water, Glx/Water
	PFC
	16


	32 (11)


	22


	33(8)
	65.80


	100(14 days)


	3T


	J-edited

	Tayoshi et al. 2010
	SZ
	GABA
	ACC

BG
	38
	33.8(9.5)


	29
	34.9(10.7)
	49.09
	100
	3T
	STEAM

	Fuente-Sandoval et al. 2018
	SZ
	Glx, GABA/Water
	PFC
	28
	23(6.1)
	18


	23(3.8)
	82.60
	100
	3T
	SPGR

	Fuente-Sandoval et al. 2018
	SZ
	Glx, Glu
	DC
	24
	26.58(8.49)


	18
	24.56(5.07)
	50%
	100
	3T
	SPGR

	Sivaraman et al.

2018
	SZ
	Glx
	Striatum
	14


	22.86 (5.78)


	18
	23.22 (5.39)
	65.60
	100
	3T
	MPRAGE

	Tarumi et al.

2019
	SZ
	Glx, Glu
	ACC

Caudate
	31
	42.4(12.6)


	29
	43.7 (11.7)
	45
	100
	3T
	PRESS

	Taylor et al.

2017
	SZ
	Glx, Glu
	Thal
	16
	22.7 (2.9)


	18
	23.9 (4.6)
	70.60
	100
	7T
	STEAM

	Goldstein et al.

2015
	SZ
	Glu/Cr，Glx/Cr
	DPC


	42
	30.7 (7.2)

35.0 (7.3)


	16


	33.7 (8.6)

34.1 (7.9)
	56.90
	0
	3T
	point resolved spin echo

	Other psychiatric disorder

	Prisciandaro et al.

2020
	AUD


	GABA, Glu, Gln
	dACC
	23


	27.00(5.98)


	20


	24.30(3.16)
	69.80%


	100


	3T


	2D J-resolved PRESS

	Wang et al. 2021


	AUD


	GABA, Glu, Glx
	ACC
	23


	45.70(9.62)


	22

	46.41(11.67)
	20%


	100(2 weeks)


	3T


	MEGA-PRESS


	Behar et al. 1999


	AUD


	GABA + homocarnosine, Glu, Gln
	OCC
	10


	35(7)


	5


	46(11)


	N.A.


	0


	2.1 T


	homonuclear editing

	Lee et al. 2007
	AUD
	Glu, Glu/Cr
	ACC
	13


	33.8(5.8)


	18


	32.9(0.9)
	N.A.


	100(2 days)


	1.5 T


	GE Signa

	Thoma et al. 2011
	AUD


	Glu, Gln
	Bilateral medial frontal cortex
	7


	35.50(8.16)


	17


	32.25(7.85)
	58
	100
	3T
	3-D MPRAGE

	Hermann et al.2011
	AUD


	Glu
	ACC
	47


	46.3(1.5)


	57


	45.1(1.5)


	79
	100(3 months)
	3 and 9.4 T
	FISP

	Mon et al. 2012
	AUD


	GABA, Glu, Glx
	ACC
	20


	53.9(8.8)


	16


	49.0(10.1)
	86
	100
	4T


	STEAM


Meds, psychoactive medication use; T, Tesla; Rowland 2013; 2015 are two studies, both distinguishing a young and an old sample. N.A., not available; AUD, alcohol use disorder; ACC, anterior cingulate cortex; BG, basal ganglia; POC, parieto-occipital cortex; PFC, prefrontal cortex; F, frontal cortex; Thal, thalamus cortex; Temp, temporal cortex; OCC, occipital cortex. MPRAGE, Magnetization Prepared Rapid Gradient Echo; SPGR, spoiled gradient echo. FISP, fast imaging with steady precession.

Table S2. Meta-regression analyses on age, medication status, and field strength.
	
	Metabolites
	Variable
	Coefficient
	Standard
Error
	95%
Lower
	95%
Upper
	Z-value
	2-sided
P-value

	Age
	
	
	
	
	
	
	
	

	
	GABA

	
	
	Intercept
	-0.215
	0.141
	-0.492
	0.062
	-1.52
	0.128

	
	
	age
	0.003
	0.005
	-0.006
	0.012
	0.62
	0.527

	
	Glu
	
	
	
	
	
	
	

	
	
	Intercept
	-0.268
	0.231
	-0.721
	0.185
	-1.16
	0.247

	
	
	age
	0.008
	0.007
	-0.005
	0.021
	1.21
	0.226

	
	
	
	
	
	
	
	
	

	
	Glx
	
	
	
	
	
	
	

	
	
	Intercept
	0.049
	0.258
	-0.456
	0.555
	0.19
	0.848

	
	
	age
	-0.006
	0.007
	-0.021
	0.008
	-0.84
	0.399


	Medication status
	
	
	
	
	
	


GABA
	
	Intercept
	-0.194
	0.087
	-0.365
	-0.023
	-2.230
	0.026

	
	Meds 
	0.028
	0.037
	-0.044
	0.100
	0.750
	0.451

	Q = 0.57, df = 1


	Glu

	
	Intercept
	-0.263
	0.227
	-0.708
	0.182
	-1.16
	0.247

	
	Meds
	0.008
	0.007
	-0.005
	0.021
	1.21
	0.226

	Q = 1.47, df = 1

	Glx

	
	Intercept
	0.01
	0.159
	-0.302
	0.322
	0.06
	0.95

	
	Meds
	-0.074
	0.058
	-0.188
	0.041
	-1.26
	0.206

	Q = 1.60, df = 1


Field strength

	GABA

	
	Intercept
	-0.237
	0.132
	-0.496
	0.021
	-1.80
	0.072

	
	Field strength
	0.028
	0.033
	-0.037
	0.092
	0.85
	0.396

	Q = 0.72, df = 1

	Glu

	
	Intercept
	0.120
	0.132
	-0.138
	0.379
	0.91
	0.362

	
	Field strength
	-0.044
	0.028
	-0.099
	0.011
	-1.58
	0.114

	Q = 2.51, df = 1

	Glx

	
	Intercept
	-0.241
	0.246
	-0.723
	0.240
	-0.98
	0.325

	
	Field strength
	0.0262
	0.067
	-0.105
	0.157
	0.39
	0.696

	Q= 0.15, df=1


We encoded the collected medication status data, with the data for metabolite levels divided as follows: receiving treatment, short-term (durations of discontinuation less than six months), long-term (durations of discontinuation more than six months), and never received treatment. We analyzed the collected field strength data for metabolite levels divided as follows: 1.5T; 2.1T; 3T; 4T; 7T. Subsequently, we conducted a meta-regression analysis. 
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