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[Abstract] Objective To retrospectively analyze and investigate the conversion of cognitive
function and characteristics of hydrogen proton magnetic resonance spectroscopy (‘H-MRS) in patients with
mild cognitive impairment (MCI). Methods Mini - Mental State Examination (MMSE) and Montreal
Cognitive Assessment (MoCA) were used to assess the cognitive function of 75 MCI patients and 17 normal
controls who were matched in sex, age and education with MCI patients. 'H-MRS was performed in the left
hippocampus and left frontal lobe with 3.0T MRI respectively to evaluate related metabolites in the brain,
including N-acetyl-aspartate (NAA), choline (Cho), creatine (Cr), myo-inositol (ml) and glutamate complex
(Glx). Results Compared with normal control group, the Glx/Cr ratio of left hippocampus and left frontal
lobe in MCI group were significantly lower (P = 0.030, 0.030). By the end of follow-up, 7 of 75 subjects
(9.33%) in MCI group had converted to Alzheimer’s disease (MCI-AD subgroup), 55 cases (73.33%) had no
change on their cognitive function (MCI-MCI subgroup), and 13 cases (17.33%) were considered returning
to normal (MCI-normal subgroup). The Glx/Cr ratio of MCI-MCI subgroup was significantly higher than that
of MCI-AD subgroup (P = 0.040). In normal control group, 13 cases (13/17) had no change on their
cognitive function, and 2 cases (2/17) progressed into MCI. However, none of them converted to AD.
Conclusions The decline of Glx/Cr ratio in left hippocampus and left frontal lobe could possibly be the

sensitive biological indicator of worsened cognitive function in MCI patients. Further study with enlarged
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samples and prolonged follow-up is still needed.

[Key words] Cognition disorders; Magnetic resonance spectroscopy
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Table 1. Comparison of clinical data between 2 groups

Control MCI X ort

lite (N=17)  (N=75) value © Yalue
Sex [case (%)] 0726 0.39
Male 1 (1/17)  40(53.33)
Female 6(6/17)  35(46.67)

Age (x x5, year) 61.65+£5.69 61.36+7.46 0.799 0.374

Education (v £, year) 13.06+3.67 10.53+3.16 0.774 0.381

Hypertension [case (%)] 13(13/17)  43(57.33)  2.131  0.144
Heart disease [case (%)] 5(5/17)  14(18.67) 0976 0323
Diabetes mellitus [case (%)] 4 ( 4/17) 21 (28.00) 0.140  0.708
Hyperlipemia [case (%)] 4(417)  15(20.00) 0.105  0.746
Stroke [case (%)] 9(9/17) 29(38.67) 1.165 0.280
Smoking [case (%)] 7( 717 24(32.00) 0522 0.470
Drinking [case (%)] 6(6/17)  20(26.67) 0509 0.476

Two-sample ¢ test for comparison of age and education, and x* test

for comparison of otherss MCI, mild cognitive impairment, £ & 1A
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Table 2. Comparison of brain tissue metabolites between
MCI and normal control groups [M (P2s, Ps)]

Control MCI
(N=7) (N=175)

Ttem Z value P value

Left hippocampus
NAA/Cr 1.08 (0.39, 1.64) 1.39 (0.44, 2.34) -0.296 0.767
Cho/Cr  0.94 (0.68, 9.00) 0.70(0.27, 1.67) -1.162 0.245
ml/Cr  0.51(0.12, 9.00) 0.45(0.23,1.20) -0.520 0.603
Glx/Cr  1.17 (0.62, 12.00) 0.40 (0.20, 0.66) -2.174 0.030
Left frontal lobe
NAA/Cr 1.77 (1.44, 3.09) 1.50(0.36,1.87) -1.217 0.223
Cho/Cr 1.54(0.91, 1.82) 0.77 (0.43,1.13) -1.641 0.101
ml/Cr 1.87 (0.98, 14.76) 0.69 (0.35,0.86) -1.323 0.186
(

Glx/Cr  3.33(1.00, 4.44) 0.45(0.25,0.74) -2.170 0.030

MCI, mild cognitive impairment, B2 N4 2 S NAA, N -acetyl -
aspartate , N-& It K 2 %2 ; Cr, creatine , LR ; Cho, choline , JH B ;
ml, myo-inositol, ILEFE ; Glx, glutamate complex, 2+ 2R 2 A9

R3 AIFARI I RE R A 20 A8 ik 2 BUIRA ) B EL
|:M<P25)P75):|*
Table 3. Comparison of brain tissue metabolites between

MCI-AD and MCI-MCI groups [M (P2s, P7s)]*

MCI-AD MCI-MCI
(N=4) (N=16)

Ttem Z value P value

Left hippocampus
NAA/Cr 0.41(0.25,1.25) 0.89(0.14,1.33) -0.144 0.886
Cho/Cr  1.88(0.02,2.94) 0.70(0.29, 1.45) -0.526 0.599
ml/Cr 1.31(0.22, 1.42) 0.45(0.29, 1.03)
Glx/Cr  0.15(0.09, 0.50) 0.74 (0.45, 1.15)

-0.503  0.615
-2.057 0.040
Left frontal lobe

NAA/Cr  0.07 (0.06,2.05) 1.43(0.68,2.02) -1.014 0.310
Cho/Cr  1.24(0.22,3.07) 0.88 (0.52, 1.11) -0.845 0.398
ml/Cr 0.63 (0.05, 6.88) 0.98 (0.65, 1.21)

Glx/Cr  0.20(0.03,2.54) 0.40 (0.10, 0.93)

-0.338 0.735
-0.338 0.735

*In 25 MCI patients who were performed 'H - MRS, 4 cases
progressed into AD (MCI-AD), 16 cases had no change on their
cognitive function (MCI-MCI), 5 cases returned to normal (MCI-
normal) MCI, mild cognitive impairment, % B A HI 5t 55 5 AD,
Alzheimer’s disease, B[ 7K J 18 BRI ; NAA , N-acetyl-aspartate, N-Z
i K 4 %4 & ; Cr, creatine, L& ; Cho, choline, IH % ; mI, myo-
inositol, L ; Glx, glutamate complex, 7+ &R K 5 ¥
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