Y o ¢ 1 6 ® 6 =N
AMNANNWEIZHINEITINUNUD larianldsnantonastaauazdSuasanas
[ " a 6 v ~
laglzinadauuniwanislownng ndianarsamnuaaiandiv

The relationship between metabolite from 1H-MRS and brain volume

by magnetic resonance technique in methamphetamine users
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Abstract

Background: Methamphetamine (MA) is a highly addictive stimulant causes neurotoxicity. Changes of brain metabolites
and brain volumes in MA abusers have been documented. However, the relationship between changes of brain

metabolites at a selected brain location and changes of brain volumes at the same location has never been reported.
Objectives: To explore the relationship between brain metabolites and brain volumes from the same locations in MA users.

Materials and methods: Ten MA users and 14 Healthy control (HC). For the brain volumes, T1-weighted high
resolution images were acquired using 3D FFE pulse sequence. FreeSurfer version 5.3 was applied for
brain volumes analysis. Single voxel MRS was acquired in 4 voxel locations and using PRESS pulse sequence for
scanning. TARQUIN version 4.3.5 was applied for brain metabolites. Pearson correlations was used to analyze the

correlation between brain metabolites and brain volumes in MA users.
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Results: MA users showed significantly reduced NAA (p=0.023) and NAA/Cho (p=0.05) in left FWM, compared with
HC group. In left BG region, MA user group showed significantly reduced NAA/Cho (p=0.042) and increased Cho
(p=0.05), compared with HC group. MA user group showed significantly reduced FGM volume (p=0.043). For the
analysis of relationship between metabolites and brain volume, it was found that there are significant correlations
between reducing of NAA at FGM region and FGM volume (n=10, r=0.635, p=0.049), and significant negative
correlations between reducing of Cr at PGM region and OGM volume (n=10, r= -0.741, p=0.022).

Conclusion: Significant correlations between brain metabolites and brain volumes at FGM and PGM regions.
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Figure 1: Voxel placements at (A), Left frontal white matter; (B), frontal gray matter; (C), Left basal ganglia; (D), posterior gray

matter.
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Figure 2: Typical proton magnetic resonance spectrum; shows N-acetylaspartate (NAA) at 2.02 parts per million (ppm),

creatine (Cr) at 3.02 ppm and choline (Cho) at 3.23 ppm.
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(A) NAA at left FWM (B) NAA/Cho at left FWM
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Figure 3: Boxplots of statistical significance between Methamphetamine users (MA) and Healthy controls (HC): (A),
N-acetylaspartate (NAA) at left frontal white matter (left FWM); (B), NAA/Choline (Cho) at left FWM; (C),
Cho at left basal ganglia (left BG); (D), NAA/Cho at left BG.

Table 1 Metabolite concentrations of Methamphetamine users (MA) and Healthy controls (HC) in 4 voxel placements.

MA (n=10) HC (n=14) p value
Mean (mM) SD Mean (mM) SD
Left FWM
NAA 4.50 1.10 5.55 1.00 0.023 *
Cho 1.29 0.56 1.38 0.47 0.70
NAA/Cho 3.22 0.99 4.40 1.18 0.05 *
Cr 3.46 1.17 3.64 1.74 0.78
FGM
NAA 4.14 1.51 4.44 1.47 0.63
Cho 0.89 0.36 0.98 0.47 0.62
NAA/Cho 6.21 4.82 6.15 5.51 0.98
Cr 3.24 1.11 3.15 1.56 0.88
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Table 1 Metabolite concentrations of Methamphetamine users (MA) and Healthy controls (HC) in 4 voxel placements. (continues)

MA (n=10) HC (n=14) p value
Mean (mM) SD Mean (mM) SD
PGM
NAA 6.18 1.10 6.07 1.24 0.84
Cho 0.89 0.15 0.90 0.24 0.88
NAA/Cho 7.20 2.02 7.22 2.46 0.74
Cr 2.62 0.90 2.76 0.91 0.73
Left BG
NAA 4.29 1.32 4.33 1.13 0.94
Cho 1.15 0.36 0.77 0.41 0.05 *
NAA/Cho 4.13 1.93 7.46 3.93 0.042 *
Cr 419 1.78 4.86 1.76 0.37

* Significantly different; p<0.05 by Independent unpaired t-test
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Table 2 Brain volumes of Methamphetamine users (MA) and Healthy controls (HC).

MA (n=10) HC (n=14) p value
Mean (mm?®) SD Mean (mm?®) SD
Left FWM 73585.21 5055.306 75564.657 5253.164 0.365
FGM 164052 12343.62 177363.21 16529.85 0.043 *
OGM 44663.5 4073.109 47748.79 4804.502 0.113
Left BG 11045.05 513.798 11145.21 798.344 0.732

* Significantly different; p<0.05 by Independent unpaired t-test
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Figure 4: Correlations between frontal grey matter volume (FGM volume) and N-acetylaspartate (NAA) in frontal grey matter

(FGM).
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Figure 5: Correlations between occipital gray matter volume (OGM volume) and creatine (Cr) in posterior gray matter (PGM).
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