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[Abstract] Background Brain - derived neurotrophic factor (BDNF) plays a crucial role in the
pathogenesis of Alzheimer’s disease (AD). MicroRNA (miRNA)-132, which is widely expressed in neurons,
is involved in BDNF-mediated neural development by regulating the expression of target gene. This study
aims to investigate the effect of miRNA -132 on BDNF and its neuroprotective effect. Methods The
hippocampal neurons were transfected by miRNA-132 after 72 h in vitro, then exposed to amyloid B-protein
(AB) on the 7th day to build AD models. The difference of miRNA-132 expression between AD group and
control group was detected by real - time fluorescent quantitative polymerase chain reaction (PCR). The
alterations of BDNF mRNA were observed in the neurons of different groups. Finally, the cell viability was
observed by methyl thiazolyl tetrazolium (MTT) assay in AD neurons transfected with miRNA - 132 or
incubated with BDNF. Results 1) MiRNA-132 was significantly decreased (¢ =13.888, P =0.000), and the
expression of BDNF mRNA was also reduced in AD group (1 =-12.274, P =0.000). 2) Green fluorescence
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was clearly visible by inverted phase-contrast fluorescence microscopy after transfected with miRNA-132.
BDNF mRNA was upregulated when miRNA - 132 overexpression both in control group (¢ = 16.135, P =
0.000) and AD group (¢ =8.656, P =0.000). 3) Cell viability was obviously decreased in neurons exposed to
AB (t=-6.023, P =0.000), which was improved when transfected with miRNA-132 (¢ =3.385, P =0.007) or
incubated with BDNF (¢ =3.672, P =0.004). Conclusions The expression of miRNA-132 and BDNF was

reduced in neuronal AD model. MiRNA -132 played an important role on neuroprotection against A 3 -

induced neuronal damage via upregulation of BDNF. It could be expected to provide new perspective for

the diagnosis and treatment of AD.
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Table 1. Comparison of miRNA - 132 expression in

hippocampal neurons between AD and control groups
(xxs, %)

Group N MiRNA-132 t value P value
Control 6 100.03 +12.94

13.888 0.000
AD 6 2329+ 3.96

AD, Alzheimers disease , B ZK ¢ 18 BRI s miRNA , microRNA , f/)N
RNA

Rz2 ORIAAL PR Bl 22 50 BDNF mRNA 2 ik KF 1)
W (x+s, %)

Table 2. Comparison of BDNF mRNA expression in
hippocampal neurons among different groups (x s, %)
Group N  BDNF mRNA  Fvalue P value
Control 6 100.68 +12.51
AD 6 2296+ 9.17
Control + NC 6 97.32+17.61
181.256 0.000
AD +NC 6 22.62+ 4.27
Control + miRNA-132 6 239.68 +17.00

AD + miRNA-132 6 99.85+19.73

AD, Alzheimer’s disease, Bl /K 2 ¥ 2R 5 NC, negative control,
P X5 B 5 miRNA, microRNA, 7 /N RNA; BDNF, brain - derived
neurotrophic factor, il Vi 14 #f £ 8 72 B T

R=3  ORIFAL B T Bl 22 50 BDNF mRNA 2 ik K F 1)
P Eb 45

Table 3. Paired comparison of BDNF mRNA expression

level in hippocampal neurons among different groups
Paired comparison t value P value
Control : AD -12.274 0.000
Control : Control + NC 0.381 0.711
Control : Control + miRNA-132 16.135 0.000
AD:AD+NC 0.081 0.938
AD:AD + miRNA-132 8.656 0.000
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Figure 1 Hippocampal neuronal cells were clearly
visible by inverted phase - contrast fluorescence
microscopy at 72 h post - transfection, which suggested
effective transfection.

Rd AN Ab LE U D A 2 ST AN IS T A (R £, %)
Table 4. Comparison of cell viability of hippocampal
neurons among different groups (x s, %)

Group N Cell viability F value P value

Control 100.04 £ 7.47

AD 57.62+15.55
12.771 0.000

6
6
AD +miRNA-132 6 85.65 +13.02
AD + BDNF 6 86.52+11.39

AD, Alzheimer’s disease, P /R 2% % 2R 9% s miRNA , microRNA , f#/]N
RNA; BDNF, brain-derived neurotrophic factor, M P 2 R
¥ The same for table below

TS5 AN [F) Ak SR U A0 25 T AN I 0 T P LA
Table 5. Paired comparison of cell viability of
hippocampal neurons among different groups

Paired comparison t value P value
Control: AD -6.023 0.000
AD:AD + miRNA-132 3.385 0.007
AD:AD + BDNF 3.672 0.004
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Figure 1 Optical microscopy showed the characteristic
abundant  eosinophilic  cytoplasm  with  prominent
granularity. HE staining X 200 Figure 2  Optical
microscopy  findings Immunohistochemical  staining
(EnVision) x200 The cytoplasm and nuclei of granular
cells were positive for S-100 (Panel 2a). The nuclei were

positive for TTF-1 (Panel 2b).
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