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Expression of neuron-specific enolase and phosphorylated tau in serum-derived
exosomes and its correlation with secondary mild cognitive impairment in elderly
patients with type 2 diabetes mellitus

Zheng Taolin' , Liu Chao’* , Peng Fan'
('Department of Endocrinology, *Cadre Ward, No. 921 Hospital of PLA Joint Logistics Support Force, Changsha 410003, China)

[ Abstract] Objective To detect the contents of neuron-specific enolase (NSE) and phosphorylated tau ( P-tau) in serum-derived
exosomes of the elderly patients with type 2 diabetes mellitus (T2DM) , and explore the correlation of them with mild cognitive impair-
ment (MCI). Methods A total of 114 elderly T2DM patients admitted in our hospital from Jan. 2019 to Dec. 2020 were enrolled and
assigned as the study subjects (study group), and another 100 healthy volunteers taking physical examination in the same period were
assigned as the control group. Exosomes in the blood samples from the study subjects were extracted by ExoQuick-TC. Enzyme linked
immunosorbent assay( ELISA) was used to detect the contents of NSE and P-tau in serum-derived exosomes. Mini-mental state exami-
nation (MMSE) and Montreal cognitive assessment ( MoCA) were employed to evaluate the cognitive status of the subjects. SPSS
statistics 19. 0 was used for data analysis. The data difference between groups was analyzed by student’s ¢ test and Chi-square test.
Spearman rank correlation analysis was adopted to study the correlation of NSE and P-tau contents in serum-derived exosomes with the
severity of cognitive impairment. Receiver operating characteristic (ROC) curve was plotted to analyze predictive value of NSE and
P-tau levels in serum-derived exosomes for MCI. Results The study group had significantly larger proportion of cognitive impairment

lower MMSE and MoCA scores, and higher incidence of MCI than the control group (all P<0.05). Based on the MoCA score, the
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114 patients in the study group were further divided into MCI group (n=71) and non-MCI group (n=43). The levels of NSE and
P-tau in serum-derived exosomes in MCI group were (13.27+1.61) pg/L and (17. 14£2.45) pg/ml, which were significantly higher
than those of the non-MCI group [ (10.86+1.43) pg/L and (14.49+2.25) pg/ml; t=5.728, 6.154; P<0.05].
showed that the levels of NSE and P-tau in serum-derived exosomes were negatively correlated with MMSE score (r=-0.547, —0.562;
P<0.05) and MoCA score (r=-0.583, -0.597; P<0.05) in the elderly T2DM patients. ROC curve analysis indicated that the area
under the curve (AUC) of NSE level to predict MCI in elderly T2DM patients was 0. 729, and that of P-tau level was 0. 741. And, the
AUC of their combination was 0. 827, which was significantly higher than that of NSE (¢=3.836, P<0.05) and p-tau (t=3.478,

P<0.05) in the prediction of MCI. Conclusion Higher levels of NSE and P-tau in serum-derived exosomes are closely associated with

Correlation analysis

the occurrence of MCI in elderly T2DM patients. Their combination has higher predictive value for the occurrence of MCI in the patients.
[ Key words] diabetes mellitus, type 2; exosomes; mild cognitive impairment; neuron-specific enolase; phosphorylated tau
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Table 1  Comparison of baseline data between two groups
Item Study group(n=114) Control group(n=100) t/X? P value
Age(years, x+s) 68.5+3.2 66.8+4.2 0.42 0.48
Gender( male/female, n) 44/70 35/65 0.30 0.59
FBG( mmol/L, x+s) 8.5+2.3 5.4+0.5 3.92 0. 00
HbATe( %, x+s) 8.0+1.9 5.6+0. 4 3. 68 0. 00
Education duration( years, x+s) 9.7+2.1 9.5+2.3 0.35 0.52
BMI(kg/mz, xts) 23.5+4.1 22.8+3.8 0.38 0.49
Hypertension[ n( %) ] 68(59.6) 51(51.0) 1.61 0.20
Smoking[ n(%) ] 62(54.4) 48(48.0) 0.87 0.35
Alcohol drinking[ n( %) ] 47(37.7) 30(30.0) 3.27 0.07

FBG: fasting blood glucose; HbAlc: glycosylated hemoglobin Alc; BMI: body mass index.
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Microscopic morphology of serum-derived exosomes

Figure 1

A: exosomes under transmission electron microscopye; B: electrophoresis result.

CD: cluster of differentiation; GAPDH; glyceraldehyde-3-phosphate dehydrogenase.
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Table 2 Comparison of cognitive assessment results between two groups

Item Study group(n=114) Control group(n=100) % P value

MMSE scale[ n( %) | 7.881 0.019
Normal (27 points < MMSE score<30 points) 24(21.1) 32(32.0)
Light/moderate damage ( 10 points <MMSE score<27 points) 62(54.4) 57(57.0)
Severe damage ( MMSE score<10 points) 28(24.6) 11(11.0)

MMSE score ( points, x+s) 23.74+4.25 26.93+4. 10 5.762 0. 000

MoCA scale[ n( %) ] 6. 409 0.011
0 point<MoCA score<26 points 71(62.3) 45(45.0)
MoCA score =26 points 43(37.7) 55(55.0)

MoCA score ( points, x+s) 22.54+4. 36 25.82+4. 14 6.105 0. 000

MMSE : mini-mental state examination; MoCA ; Montreal cognitive assessment.
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Figure 2 Analysis of correlation of NSE and P-tau expression with MMSE score and MoCA score

NSE: neuron-specific enolase; P-tau: phosphorylated tau; MMSE: mini-mental state examination; MoCA : Montreal cognitive assessment.
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Figure 3 ROC curve of NSE and P-tau expression for predicting MCI

A NSE expression; B: P-tau expression; C: combination of NSE and P-tau expression.

NSE: neuron-specific enolase; P-tau; phosphorylated tau; ROC: receiver operating characteristic; MCI: mild cognitive impairment.
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