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Abstract: Objectives To investigate the alteration of gray matter density (GMD) and its correlation with clinical indexes and

cognitive impairment in patients with type 2 diabetes mellitus (T2DM) by the analysis method combining magnetic resonance

imaging with voxel-based morphology. Methods The magnetic resonance images of 31 patients with T2DM and 32 healthy

controls were collected, and GMD was calculated. After the GMD of brain regions showing significant differences were extracted,

we analyzed the correlation between extracted GMD with clinical indexes and cognitive test results. Results Voxel-based

morphology analysis results showed that GMD in the right cerebellum, the left middle temporal gyrus, and the left middle occipital

gyrus was significantly reduced in T2DM patients compared to healthy controls (P<0.001). GMD in the right cerebellum and

the left middle temporal gyrus was positively correlated with scores of mini-mental state examination. Conclusion T2DM patients

develop structural atrophy in the cerebellum, the temporal lobe and the occipital lobe, and the GMD of these brain regions is related

to the cognitive impairment in T2DM patients.
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T2DM E# K HILARE 27 #8be , 41 31 4], Horp
B 16, PR 15 ], F44EI% (58.4248.42) 4 . A4
B s (1) FRE AR 38~75 %, ASBRM , AR F , Fint
KADF VAR, i e ez 5 MR B 25903377 5 (2)
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PR, AT AR AR ; B WA BURAEAR , A2
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GIRERIE . HiES % EERE (TR)=11.184 ms,
[ (TE)=3.352 ms, )J2/8=1.4 mm, Z[Ai#F=1.4 mm,
BI%E £ (FA)=20°, 4 [4=256x256.
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Tab.1 Comparison of clinical information between T2DM patients and healthy controls

Parameters T2DM patients (n=31) Healthy controls (n=32) P value
Gender(male/female) 16/15 17/15 1.000
Age(years) 58.42+8.42 55.03+£7.81 0.710
BMI 26.30+3.82 25.57+3.24 0.420
Education(years) 6.77+3.78 7.914£2.99 0.190
Diabetes history(years) 5.73+4.63

FPG 9.05+2.56 5.45+0.43 0.000
2hPG 14.59+3.58 6.03+1.13 0.000
HbAlc 6.77+0.88 5.34+0.31 0.000
MMSE 26.52+2.05 27.59+1.90 0.034
TMT-A 77.13+£25.79 62.84+20.01 0.017
TMT-B 192.65+61.20 162.22+52.74 0.038

T2DM: Type 2 diabetes mellitus; BMI: Body mass index; FPG: Fasting plasma glucose; MMSE:

Mini-mental state examination; TMT: Trail making test

2.2 T2DM EEFAHSEEMBARRZ ELERILE
S E O BBZH AR L, VBM 25 5L 7R T2DM 3%

AN L AR ] A A F ] S5 %% B

WA (1=-3.57, -4.01, -3.40; P<0.001) , B H LA 1

M2,

23 REZEESERIEREANEXED

W BB U1 2 B S5 2 R G 0 i DX %
{5 1 AR A A 25 R B et R 48 A [R) 2R A7 40 M 2 i
Jei B IR, A /N ik I %% 5 MMISE 143 5 3% 1F
2 (7=0.377, P=0.037) , Zc AN vp [o] JK o 2% 5
MMSE 43 52 1 AH ¢ (5=0.413, P=0.021) . H{&{z
BILE 2,



3 BGHE, . 2 BRI S8 MO o B R 5 A2 3 A A SRR 5

- 367 -

E1 RERFEESWNRERRNRREEER
Fig.1 Brain regions showing reduced gray matter density

(GMD) inT2DM patients compared to healthy controls

A: Right cerebellum; B: Left middle temporal gyrus; C: Left middle

occipital gyrus
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Tab.2 Brain regions showing differences in GMD between T2DM patients and healthy controls

Brodman Peak MNI coordinates
Brain regions Hemisphere Cluster size t value
area 5 y =
Cerebellum Right 10 27 -65 -54  -3.57
Middle temporal gyrus Left 35 -56 -20 -21 -4.01
Middle occipital gyrus Left 18 7 -24 -102 6 -3.40

MNI: Montreal Neurological Institute

A Right cerebellum

B Left middle temporal gyrus

p=0. 037
r=0. 377

30 p=0. 021

r=0. 413
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2 T2DM £ 7k [R % E 5 MMSE [ #1835 14 (P<0.05)
Fig.2 Correlation between scores of MMSE and GMD in T2DM patients (P<0.05)
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