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Tab.1 Comparison of cognitive function assessment results between obesity and control group x+s M( Pys P9
Index Healthy control group Obese group t/7Z value P value
n 10 10
Gender ( male/female) 5/5 575 1.000 1.000
Age ( years) 31.40+5.34 30.30£4.95 0.478 0.638
BMI ( kg/m?) 22.07+1.52 46.80+7.62 —-10.068 <0.001
PTGES3 11.95+0.33 14.50+1.38 -5.685 <0.001
TMT-A ( s) 33.35(21.35 36.05) 31.00(27.98 36.30) -0.481 0.631
VST=2 (s) 15.21+2.30 18.22+3.16 -2.434 0.026
VST-3 ('s) 24.06+2.00 32.33+11.74 -2.194 0.054
Processing seed Z-Score” -0.48 (-0.71 -0.21) 0.24 (0.04 0.83) -2.270 0.023

! Processing seed Z-Score is the standardized information processing speed which is calculated as the average of the standardized TMT-A  standard—

ized VST2 and standardized VST-3.
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1 PTGES3
Fig.1 Correlation between PTGES3 level in peripheral blood and cognitive level
A: Volcano plot of different expressed proteins in peripheral blood of two groups; Dark red dots indicate significant up—egulation and dark blue dots
indicate significant down—regulation; B: Spearman rank correlation analysis between standardized PTGES3 and standardized VST=2 ; C: Spearman rank

correlation analysis between standardized PTGES3 and processing seed Z-Score.

2 4 . (n=10 xzs)
Tab.2 Comparison of body weight latency of MWM and residence time in the target quadrant of four groups ( n=10 xzs)
Index ND DIO DIO+Scramble DIO+shPTGES3 F value P value
Body mass ( g) 30.33+1.55 43.65+3.70* * * 43.39+£2.70* ** 43.68+3.77* ** 46.70 <0. 001
Escape latency in the water maze ( s) 13.74+3.76 25.58+2.02% * * 24.77+1.90 17.74+2. 72" 44.43 <0. 001
Residence time in the target quadrant ( %)  38.19+7.37 19.73+5.637 * * 19.83+5.63 31.55+4.39%* 24.31 <0.001

**¥P<0.001 ws ND group; ™ P<0. 001 vs DIO+Scramble group.

2 4 Morris (n=10)
Fig.2 Experimental design and representative video tracks of MWM in four groups ( n=10)

A: Flow chart of mouse experiments horizontal axis is the actual age of mice; B: Representative video tracks of MWM in four groups.
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Fig.3 Immunofluorescence and analysis of PTGES3 and HSP90 in the medial prefrontal cortex of four groups ( n=10)

DIO

DIO+

A: Representative images showed PTGES3 and HSP90 expression in the medial prefrontal cortex of four groups X20; B: Analysis of average fluores—

cence intensity of PTGES3 of four groups; C: Analysis of average fluorescence intensity of HSP90 of four groups; D: Analysis of codocalization levels of

PTGES3 and HSP90 of four groups; a: ND group; b: DIO group; ¢: DIO+Scramble group; d: DIO+shPTGES3 group; *** P<0. 001 vs ND group; *#P<

0. 001 vs DIO+Scramble group.
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4 4 (n=10 x10)

Fig.4 Immunofluorescence images of microglia in medial prefrontal cortex of four groups (n=10 x10)

3 4 (A.U n=10 xzs)

Tab.3 Comparison of activation levels of microglia in medial prefrontal cortex between four groups (A.U n=10 x+s)

Index ND DIO DIO+Scramble DIO+shPTGES3 F value P value
IBA1 117.30£3.95 147.88+5.46™ * * 142.85+6.83 124.61+4.40"* 61.29 <0. 001

***P<0.001 vs ND group; " P<0.001 vs DIO+Scramble group.
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The mechanism of PTGES3/HSP90 in the medial prefrontal

cortex regulating obesity-related cognitive impairment
Wang Jinyan Hu Jia Hu Rui Huang Chunxia Xue Qi
( Dept of Anesthesiology and Perioperative Medicine The Second Affiliated Hospital of Anhui Medical University
Key Laboratory of Anesthesiology and Perioperative Medicine of Anhui Higher Education Institutes Hefer 230601)

Abstract Objective To investigate the mechanism of prostaglandin E synthase 3 ( PTGES3) / heat shock protein
90 ( HSP90) in the medial prefrontal cortex regulating obesity—related cognitive dysfunction. Methods This study
consisted of clinical trials and animal experiments. In part one obese patients scheduled for bariatric surgery and
healthy adults matching gender and age were recruited at the same time to reach 10 cases in each group. The cogni—
tive level was assessed with trail making test part A ( TMT-A) and victoria stroop tests ( VST) . Four-dimensional
data-independent acquisition ( 4D-DIA) was used to screen the proteome changes in peripheral blood. In part two

forty SPF healthy male C57BL/6] mice were randomly divided into four groups: normal diet group ( ND group)
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high fat diet induced obesity group ( DIO group) DIO supplemented with the control virus group ( DIO+Scramble
group) and DIO supplemented with the interfering virus group ( DIO+shPTGES3 group) . The Morris water maze
test was conducted to evaluate the cognitive behavior changes of the four groups of mice. The immunofluorescence
staining was performed to detect the expression of PTGES3 and HSP90 in the medial prefrontal cortex and the acti-
vation of ionized calcium binding adapter molecule 1 ( IBA1) dabeled microglia. Results In the case-control stud—
y the cognitive function of obese patients significantly decreased and the expression of PTGES3 in peripheral
blood significantly increased while the level of PTGES3 was negatively correlated with cognitive function. In animal
experiments compared with ND group DIO group had significantly prolonged time reaching the target platform
otherwise the residence time in the target quadrant was shortened in the Morris water maze test. Simultaneously
there were significant increase in the expression of PTGES3 and HSP90 and the activation of IBA1 in the medial
prefrontal cortex. Compared with DIO+Scramble group mice in the DIO+shPTGES3 group spent less time reaching
the target platform and stayed longer in the target quadrant. The expression and co-ocalization levels of PTGES3
and HSP90 in medial prefrontal cortex significantly decreased. The activation level of microglia cells was also atten—
uated by PTGES3 interference. Conclusion  Obesity—velated cognitive dysfunction may be attributed to PTGES3/
HSP90 in the medial prefrontal cortex by mediating neural inflammation.

Key words PTGES3; HSP90; obesity; cognition disfunction; neuroinflammation
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fibroblasts ( CFs) in C57BL/6 mice under angiotensin 1I( Ang II) stimulation. Methods The hearts were taken
from 1 to 2 days C57BL/6 milk mice. After cutting and digesting CFs were extracted by different adhesion centrifu—
gation. After CFs attachment the cells were cultured under control medium and Ang I ( 100 nmol/L) medium
and treated using OE-SIRT2 plasmid to overexpression the SIRT2 gene. RT-qPCR was used to detect mRNA expres—
sion of SIRT2 proliferating cell nuclear antigen ( PCNA)  periostin ( POSTN) and type | collagen procollagen Al
( CollAl) Western blot assay was used to measure the protein expression levels of SIRT2 PCNA POSTN and
Coll1A1 CCK-8 assay and EdU assay were used to evaluate CFs proliferation rate Transwell experiment was used
to assess CFs migration activity. Results Compared with control group Ang II stimulation led to down-regulation
of SIRT2 expression in CFs increased collagen expression and promoted CFs proliferation and migration. The ex—
pression of SIRT2 was up regulated in CFs treated with OE-SIRT2 plasmid under Ang I stimulation CollAl
POSTN and PCNA expression was down regulated and CFs proliferation and migration ability decreased. Conclu—
sion  Overexpression of SIRT2 can inhibit the proliferation and migration of CFs under Ang I stimulation indica—
ting that SIRT2 may be a key regulatory point in the onset and progression of cardiac fibrosis.

Key words SIRT2; cardiac fibroblasts; Ang II ; proliferation; migration; cardiac fibrosis
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