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P I - ) 5 PTGES3/HSP90 45N bk
AR N SRR I WL 5

FERS (8 BLEER B B
(RBEA K F 5 W B E KRS S BRI E 34
REEBAYMEFEBTEASHRELLEE, S 230601)

WmE BH W AMIETEIT B RS IRER E A a3 (PTGES3 ) /4K sa 8 1 90 (HSPOO ) 1 #2 HE fH AH G I 1 Zy BE Rt sk (1) 4
IR A& B R R S S 2 AR o SR — ARy, SRR AT IR TR A AE AL A8, W) TR S A 1%
FHVCFC IR (R BAR A, REZEAS 10 il LAGEZEINIA A (TMT-A ) R 2 A1) M40 45 452 D3 ( VST) SEAS AR -0 5% DU 4 2
FRHRR AR (4D-DIA) J5 IL e Ah A i 3 AR Ak . 35 8000, e 40 FL SPF ZRAdRRAEME CSTBL/6J /N BEHL 70 4 41
@ EEREMIFH(ND 24) ;@ mF R E AL (DIO ) 5@ IR R e ¥ 5 AL + X B9 25 T2 49 2H (DIO + Scramble
A1) ;@ ERRKEIAFIERE + TH0% 8 41 (DIO + shPTGES3 41) . fifi il Morris /K 3K B SR PEAL 4 41/ A9 IA AT W AR 1k
R IR DG Y (G AL AR B 5t PTGES3 1 HSPOO 1935 8 LK B 785 4 Sk 70 1 (IBAL) AR B9/ 5 40 i i
Ko BRI - A BB R s MR D S RE S 5 AR, ) Ik A1 JR] i, o PTGES3 5 4 B R 39 i, H. PTGES3
KGN R FARSER R, ShPsciadh, 5 ND 41 g, DIO 41708 Bl Morris 7K 2 B 52 56 Y (R 301 48 4 R A 52 BR 457 £ B i
AL, P NI T B2 5T PTGES3 i HSPOO 25 i W S 4% 22 LK/ N J5t 240 M B 385 AL 7KCF- T o 5 DIO + Scramble 2] FLAL,
DIO +shPTGES3 ZH/]N Uiy Morris /K 28 B SCUG BRI 4 A, H AR R A5 B8 IF )8 4, PN U4 B 5 PTGES3 Al HSPOO 235
VAL K- 24 W AR, /0 B T 200 435 A K Pt b o 58 AE AR S IR0 D BE B % mT BE -5 1A U i 45 - B2 J5t PTG~

ES3/HSPOO 451 FPAX i 22 AE A 5K

XK4#IE  PTGES3; HSPOO; AL ; IAKIZHRERLAT ; 122 JEAE
HESES R338.2+5
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BRI 1A R XU o M JHE 5 vl Al 2 26 o
FELEARSCPE ™, I L 22 I I 40 M 4 2 78 P R 5
S SR AE BN BN g S DA At B ) S B 9K sl I
FU o PO AR R AR DG B S AR I JLAR
UERIZ S AEIREFI RN B AR R S b o DR T e
JBit H ) B2 TR I R 240 3R 0 2 A JHE AR DG A AR R A
SR T PR A S5 0 A 00 A 1 38 38 T
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T RE AN R Zh B8 B A5 A 5G9 43 F HILHITIAS TS 48
FHE RGeS SN BERE I Il 2 R 5T
g As 0 HR 5T 8 1 90 (heat shock protein 90,
HSP9O ) st —Fh 2 5 b 2 1R AT PR 98 428 1) 43 11
REA . MRS R E A B 3 (prostaglandin E
synthase 3 ,PTGES3) {E- HSP9O 1) =%/ T FE(EZ
— BN S T AR Y R, PTGES3/
HSPOO /2752 5 1 A DCIA R B RE R ht B HiT i A
W1t . 1ZWF S PTGES3/HSPOO 7 I i AH 5
I REFRERFAO1E T, Dy A AL 3R Bt 2%

1 #MR5ET=®

11 #H

1.1.1 smel 4 ik 2020 457 A 15 H—2021
£ 7 A 23 HAEZRUBER R 728 b B e TRl ik
FrsE T AR AC AL 28 5 ([ BEALIF5 PJ-YX2018-
026, 1F 5 ChiCTR1800019236 ) , #4 A ¥ #fi: D
ASA ( American society of anesthesiologists, ASA ) /2%
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TEL ;@ 4EIE 18 ~65 % 2RI T A BH ;O
i BMI > 40 kg/m’ 8 >35 kg/m’ &I — i JL Ak
PRI s @ BFIEF R, HEBRARUE: D H N 4r AR
W n R IIERE ;@ 6 I TR IZ PR AR I 259 ik
i, 7 E O UE IR SR ; B B i D g
B (@) AEALE R UURE P B 0 (AT BB W YA T 33N
PEH) o BRZNA 10 1, FHSF VS AR AR VL 1Y
AR AR N 10 i), A S 4 BREXT BR2H (A8 BEAL1F 5
YX2021-122, 735 ChiCTR2200059230) , 44 A Fi
#E: @ ASA 739 1~ 111 445 41 18 ~65 % [ fth
No HEBRFRUE: @ A I 8 50 ™ F0 ME P B El
JHEHESE N 5 ) B I REFRE g 5 B) A P 2 ) sl b 22
RGP @ FAE R UG MR © TR 259
BRI RZWINTT : © FEAEE TR PR .
1.1.2 Swship By SPF G EREM: C57BL/
61 /N8 A WA 20 ~ 25 ol Wy 1T AR ARG
FRAE DB A RS 7], V5 ATHIE 5 - SCXK (95 ) -
2018-0008 ] , PRIEAHICSLIAT A SPF SL5 3h 4 Bl
FRIE 755 52 50 3 Wy 4 A1) 55 48 RSN (f8 B
LI1.SC20232161) , FRE/NRAE(23 +1) C M 4ifF 12
h (R AIG , JF B R AR RO Rk . SR T BB AL
Horakn: B/ 4 H(n=10) . @ HEKER
FRAL(ND 4) ;@ mlF k7 SILREA (DIO 4)
@ =i Mg Tk & 75 T I e X B s 2 1 S 41 (DIO +
Scramble 41) ;@ & A8 K &7 T M0 Bk T 40 995 5 1 5
ZH (DIO +shPTGES3 4H) .,
1.1.3 JepgEfegd s DIO 4 . DIO + Scramble
2H \DIO + shPTGES3 41/ Bl 25 T i g 4l AL i 75 1) e
P35 :MD12033 VLA i AR Y E 2 FRA ) ,
RS N H . kR L o 160 % A8 17,20 % Bk
KRG 20 % EE T, MIFEARRER 3 4/
PR RT ND 41/ BUA TR 30 % RIS AE JE A5
UK ) R
1.1.4 fRpmsegalg AR E e K
SRR P /N AR R, R BB . SRR IE
INERAE T 2RSS IR AS T il SRR i 5
1.2 7Hi&
1.2.1 i mopaeag it aasr  (E0E T ARETR
FEL I A (trail making test part A, TMT-A) f14E %
)0 Hr - 1) 2 (victoria stroop test 2, VST-2) |
2k L2 ) W B 38 M3, 3 (victoria stroop test 3, VST-
3) VAL A 32 0E DI RE . PRI H AT g
J B TR 2 B AT D REFIE R T o ik
SERUN A (AL s) , S 7R 321 A RN 2 g

[UP =S

1.2.2 4} fo PTGES3 K -Fe94m  HEUHH %
KEMAME I, 3 000 r/min 8.0 15 min J5 42 i
K, - 80 CURFIIRAF >R DU 4E B4 AR AR R 4
( four-dimensional data-independent acquisition, 4D-
DIA ) & 1 4 H Jo 41 5 SR B 1 9 4 0 R 1 A1 Jo] 22
FRBEH .

1.2.3  PTGES3 &) T8  AC A H 37 58 iU
DIO + Scramble 1 /)N {2 B & K 1E 5 200 wl 3& B R
5.57 x 10” vg/ml fy XF B8 5 B ( rAA-U6-shRNA
(scramble ) -CMV-EGFP-SV40 polyA ) , DIO + shPTG-
ES3 41/ R # A ST 200 wl HeHE N 5.19 x 107
ve/ml ) T #f 5 B2 ( AAV-U6-shRNA ( PTGES3 ) -
CMV-EGFP-WPRE-PA) ( g IUAK 3 ik B 22 B AR AR
AT o REETESE DR SRR B2/
i gy

1.2.4 Morris Kz g %3 Morris /KT RS
—ANEAE L2 m TR A K Y 4 5 | B K
THI G LL Je—%& Morris /K 2% B WL 43 i R 48
(Smart 3. 0, FHIHGREEAE A RHECA BRA ) o Bk
MW 4 AR A LR N S E T RIR
DCAS H e T I R SR /0N B 2 R R B ALK
FEHRBK R P G RFEIT UK FU A R g, b
FHREWT/IN U 27 2 TCAC N2 [N S5 077 T 1Y) RE
LI AR N 3 WO ARSI d) sk
Wit , (5 8 kAL L em 2245 o 4 /R
SARUCK B BE A K b, B KA U R T 4 3K
SR, BT PR A UK 15 20 30l JECLE P4 AS ] A8 o2
B O SRR E AR B e G FROX 11 52 BR 4w
(8, /NRIEK T B BHRZR 1 min, @50 1 min R4
IR S S IR ANl S =B S AN e o o= B <t
15 s, @ FHEREH (S d) 5@ L8 B0, f-F &5
BT KA 0.5 ~ 1.0 em 2247, AL 7K M 9 B RS
W7 B4R, FE A B S N - S AL E
E o A 4 /N3 UK B BE TR A K Y AR
B /NPT 4 RS, TR 4 AL B TR
LT o /NBAEK T B HHRZR 1 min, #5d 1 min R
ErEIR s I I e N IR = S AW N R e = oy
B15s, @ TFEM ) T 5 /M E
HbR BRI E A . DETEKTH BHRR 1
min, 053/ Bz Shd R MBS 22000 o TEESRE R/
B — R YIRS TR, SRR ST, Wb BN A T IR AT
BET RS — F/N BUAT 7 BEK 1t 2 ) 2648,
B FU/INEBUCT K A A 1] 1] B A 20 T 20 min
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1.2.5 SRk e i 3% LRk R/ R
JEIEHE , el TS ) PBS 1 4% 22 3¢ W e 280 I
FEOMHEVR T , R BN S UR B T 4% Z R
B, T 4 CHlE 24 h, X2 B 00 3 REE A
#(10% \20% 30% ) H 533l i /K 24 h, OCT (L,
VK A HL (5. NX 50, 56 6 28 2% QiR Bl
BN ED) VI SR, JE S 20 wm, - 80 CHrfi
o HPBS W VMK A 3 UK, B K S min, =i F
0. 3% Triton X-100 ( 4% 5-: 1139ML100, 7% [& Biofroxx
/NE)) 3% 15 min, 5 % BSA[ 55 : A600332-0025,
AT TR EE) RIDARAR JEMH 1 h ),
JFE FF S — T PTGES3 A4 (1 = 200, $ 5.
ab92503 , ¥2[# Abcam /2] ), HSP9O fR.4T (1 : 200,
B9 :60318-1-lg, ;i =Y HE ARG RA A,
IBA1 43 (1 : 400,455 :019-19741 , H A 646 24
Tolkkszstt) .4 Caid . PBS Wk 3 WK, B IS
min, 70T LR SEE —HT (1 2 500, 525 : A-
11008 , & [# Invitrogen S ArHe AR H]) 2L E4t
o= Hi (1 = 500,585 A-11011, 22 [E Invitrogen
PN EMEARLN ), EIRIFFE 1 h, PBS i UL 1f
PCFEE VK B 1 (& DAPT) (4745 PO131
25ml, B = KA HARBAS A BRA 7)) #E47 £
F o RH VS 200 WFFEIE R 8 R 58 (H A Olym-
pus 23 7)) #EATIASE . A Image J A 5350] 73 By 4
/N B PA 00 i 25 1 B2 5t PTGES3  HSPOO ) ~F- 24 7¢
5 B A ALK, DL s ik 4 ]
(ionized calcium binding adapter molecule 1, IBA1)
FRic i /N o 200 M ) 3 A 7K o

1.3 ZEit#4b3E R SPSS 23. 0 B fF AT 047 o
TSI T POR AR + ARUEZE (» £5) IR,
FEIESD TR RILL M(Pys, Pys) Frno MR

TEZS I 1RO P AL EBER F B SRR AS ¢
K, Z2 20 8] L BER R 07 2000, AR IEZS 0 A Y
B¥E K Mann-Whitney U 46 55, A1 5GP 53 2R
Spearman FEZARK T, P <0.05 N 2257 A Geita

2 H#R

2.1 lgR#EAH PTGES3 HRIERES5IAMINEE
RIZRSH ARSI B - X IRAF I 45 1 oR , 5
FREXTREZHAR L, N JHE2H FR 35 VST-2 1] 2B F AR 1k
FEACFE R 18 (P <0.05) , $&/R A HI D) fig o
AR, [R] >R 4D-DIA g 5 85 ot 4H 27 BOR i
P32 A 22 S 3Rk B 1, O R 4L 2Z 1)
(1734 log, 1 EL LA JARRL Y P A, 1 & I PTG-
ES3 &0 B (FC =3.26,P =1.225 x 107°) ,
FRARAH PR 43 775 4y, PTGES3 f4 & 5 5 VST-2 i}
[E] (P =0.008,r, =0.573) Anfbfs QAL BEB FE (P =
0.011,r, =0.556) T IEHIE A, B PTGES3 5%
DIReR A, Wk fE 1,

2.2 E{E PTGES3 3BE B /)N FR IA &0 Th B8 B9 22 i
h 1 05T PTGES3 FENEBEAH DG IA M T e i
H AR 76 S I R 5 S A E S R B 2 37 58 U
JE VK SF A L 1) 23 9 1 B PTGES3 Rt {1k 75, 55
R R IA 4 J8, JF IR Morris KA B 9255, 5 ND
ZHAH L, DIO 41 /)N BLAE Morris 7K 2K B S5 o 11 106 3
TS ORI B S, 7 H ARG BR %) 452 B INF[R) 4 et (P <
0.001), 5 DIO ZHAH L, DIO + Scramble 44 ik $5
WhES TSI ¥E X (P >0.05), 5 DIO + Scram-
ble 4 [ %5, DIO + shPTGES3 21 ¥k i 8 fA 1 45 J , 76
HARS PR 45 B I B £ 4 (P < 0.001) . WL 2 F
K2,

F1 ERELET RN AE ML RELEE [ x =5, M(Pys, Prs) ]

Tab.1 Comparison of cognitive function assessment results between obesity and control group [« +s,M(P,s, Pys) ]

Index Healthy control group Obese group t/7Z value P value
n 10 10

Gender ( male/female) 5/5 5/5 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 VST-2, and standardized VST-3.
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A Sigi38 Sig:132 B ¢
FO(EE) 0.263 flfdgf: <0263 3 r.=0.573 r.=0.356
20 log,(FC)<0.26 85( )<-0.26 5 P=0.008 g 1.5 P=0.011
E ?)igniﬁcanlDown o | ‘;).) 1.0
? Ng;‘-r;igniﬂcant [—I' 'lg 0.5
50 10 Sl%mﬁcanlUp ;) §
:50 N-2 -1 4 1 2 3 ..CED_Z -1 05 1 2 3
0 P-value=0.05 2 § -1.0
'y -1.5
~
-0 05 0 05 1.0 Z-PTGES3 Z-PTGES3

log,(FC)

E1 5MEM PTGES3 /K FEFINA K HIHH K 1%
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-regulation 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.

R2 AHMRBEREKEEXRERPRERGRREBREAELE(n=10,x£5)

Tab.2 Comparison of body weight, latency of MWM and residence time in the target quadrant of four groups (n =10, x s)

Index ND DIO DIO + Scramble DIO + shPTGES3 F value P value
Body mass (g) 30.33+£1.55  43.65+3.70" "%  43.39x2.70"**  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. 727 44.43 <0.001
Residence time in the target quadrant (% ) 38.19 +7.37 19.73 +5.63***  19.83 £5.63 31.55 £4.39% 24.31  <0.001

*** P <0.001 vs ND group; " P <0.001 vs DIO + Scramble group.

A
Normal
diet ND group
SPF C57BL/6J DIO group
(male)
High fat
diet rAA-U6-shRNA(scramble)-
CMV-EGFP-SV40 polyA DIO+Scramble group Water maze
AAV-U6-shRNA(PTGES3)-
CMV-EGFP-WPRE-PA  DIO+shPTGES3 group
0 8 week 28 week 32 week
Tail vein virus injection Behavioral test
B
ND DIO DIO+Scramble DIO+shPTGES3

B2 4 8/NRKEIRITH Morris /K ELRARMEHEE (0 =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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2.3 PTGES3 5 HSP90 tHE{EA 4r FHABAESE
H BT & R B AR S v & 5 B AR T, PTGES3
fEoh HSPOO 25 FHHEZ —, —H R R ILF =SS
NEFHEAR DGR D RERE G A RERF ST . e sty
RER, 5 ND ZH Feds, DIO 25 /)N B ) iy 40 - e o
PTGES3 F1 HSP9O (1) 7 & DA W # IL 338 1 /K (2
Z L (P <0.001), 5 DIO 2144 It , DIO + Scram-
ble 1 FiR$EMr 22 F G IT¥# L (P >0.05), 5
DIO + Scramble 21 H. %, DIO + shPTGES3 41 P4 fill ij
F: Bz 5T PTGES3 A1 HSPOO 5 i LA K P 5 Hh ik 1
K> (P <0.001) . BLIEL 3,

2.4 B PTGES3 Xt fhiR A RIEM MM X
P2 RAE SN i % V) A5G |, PTGES3 J& 5 il it
HRR 28 AR AE 2 5 I8 TR AH DG I 0 ) e e 15 A 15 3
WE. 5 ND ZHAH E, DIO 21 /) B PN 00 e 45 P e /)
JIE 3 248 e 1) 3% Ak K - B S R (P < 0.001) . 5
DIO #H4H Lt , DIO + Scramble 2H P8l iy 451 M- Bz Joi /)N e
FEA MG K 22 55 oSt i B L (P >0.05) , 5
DIO + Scramble 41 [1.%5¢, DIO + shPTGES3 4 PN fill Hif
BRI R 5 /0N I S5 41 L3 A KOS B AR (P < 0..001 ) .
UL 4 F1 3,

A a b c d
PTGES3
HSP90
PTGES3/
HSP90/DAPI
B C D )
200 e 250 L5
Fokok o
_ Hih 2
- = 200 F s
= 150f 5 = .
< < i S 1.0}
2 = ES it
=} <] o
2 100F ) I
g = <
@ = 100t =
%] g o051
[a] a o
= Z 50 %
i m
a @)
£
0 0 0
a b c d a b c d a b c d

B3 4 A/NRAMBETEM & B PTGES3 HSP90 % & WSt E R 534 (n =10)

Fig.3 Immunofluorescence and analysis of PTGES3 and HSP90 in the medial prefrontal cortex of four groups (n =10)

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 co-localization levels of

PTGES3 and HSP90 of four groups;a: ND group;b: DIO group;c: DIO + Scramble group;d: DIO + shPTGES3 group;

###P <0.001 vs DIO + Scramble group.

" P <0.001 vs ND group;



B EMKRFF® Acta Universitatis Medicinalis Anhui 2025 Apr;60(4) - 601 -

ND DIO

IBA1

IBA1/DAPI

DIO+Scramble DIO+shPTGES3

4 4 HNRAMETERMN BBV AR EREZKE (2 =10, x10)

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

x3 4 HNRAMBTH RN RAEREL K FEREE (A U,n=10,x=s)

Tab.3 Comparison of activation levels of microglia in medial prefrontal cortex between four groups (A.U, n=10,x £5)

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.

3 g

HRX Pl 28 S E S B A 2 TT B 0 | 5 fd ] A
SEAR UL B 284 5 Ty R B ] i ] R o v R i 25
2B AT VB 9 & B . PTGES3 2 i 91 iR 3%
E2 4 Fiff ( prostaglandin E2 synthases, PGESs) [ = 85
ﬂ:ﬁit[ 12] o R ZE E2( prostaglandin E2, PGE2) 1E
RN Hp 1) 7K P T e i) S BOM 28 ST 1 AR E T
i, PTGES3 i i 84 PGE2 p4& K, S 54 5
RAEFIFFLL AR AT PR S , DTS A TN RN ) e B
PRI AR o PTGES3 fFESE ] 4 5 51 24
H BT PE ", R, PTGES3 & ikt 22 AT g AN
THRAE MWK, & BN D RE R . X BF IR,
PTGES3 7E AL A1 ) it vh ) &5 2 5 A R B K
ARG R R b, IR IR/
NEJHEASE AL A7 SRy 2 D a4 SR R IS JHE /DN B 2 0 D &
LA RE S AF ARG D RE /K B AR T IR H AR/
o PRBETOLYL A B, A B2 5T PTGES3
BEEZ AT Z N A eSS T i
— 0T PTGES3 TEHL AR SCINFI T RE R A% P 1
F, J 3 R w2 0 B R B AIRAL /)N Bl PTG-
ES3 f3kik, A7 2l & 3, L /N B 2T 59l
TCRE I B, Il A O i A5 S Bt PTGES3 &5
SRR, /I 5T 200 B 0 U2, X SE 25 AR W] PTG-

ES3 K -5\ H Dy BE &2 A E R, [ PTGES3
B AT DL R RN B A FN D e RS

HSP9O 1E 1 7 F 1115, il i 5 PTGES3 4558
BEAWRY EAFRNITS R MR EE
PTGES3 £ HSPOO (% B R 7, i 448 HSPOO %o
FARE AL AR, JF M 28 &R 8 e 4 i iy
MIThAER#E" . L, HSPOO 5 PTGES3 2 [ iy A
HAEFIE R EEARTT . %W R RE AT P
TR, Y58 PTGES3 11 HSP9O )& & 5NN fig
I EFR . PTGES3 [t 3 5y f: Bl AE b /D B P ) iy 25 -
B2 J5T HSPOO 7K - Ft iy, PR Fh 8 11 e e A6 385 o 171
PTGES3 ik & A F W Ja, s o 0w 4 i Bz o
HSPOO (1) 7 it LA S W 5 0 ARG, IR
PTGES3/HSPO 7KF-F} 1 7] fig T B 28 R AE , 2 1
FEONAITEERES . AL PTGES3/HSPO0 %Kik )5,
FEAL /N B A AT RS B K D) REAS 21) 1 35 ok 3

Ph_b 25 SRR W AR SN FN D e bt 5 R
T4 - 12 B PTGES3/HSPOO (144 £ 45 % , PTG-
ES3/HSPOO 7 AL JH: #H 5 DA %0 ) fi & 1 v v BB &k
HEZENER ., PTGES3/HSPOO 1] RESE AL FEAH S IA A
BB (VR AE YR T B A 2 — |, UM 56 43 T R AL mf
REIE T AT R 28 RORE AR R AEAE T 30 T
JHEAH G A T B R0 18 3 97 R0 10 B 2L A 2 1 R
X
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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,
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forty SPF healthy male C57BL/6] mice were randomly divided into four groups: normal diet group (ND group),
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 (1BA1) -labeled 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 ani-
mal experiments, compared with ND group, DIO group had significantly prolonged time reaching the target plat-
form, otherwise, the residence time in the target quadrant was shortened in the Morris water maze test. Simultane-
ously, 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-localization levels of
PTGES3 and HSP90 in medial prefrontal cortex significantly decreased. The activation level of microglia cells was
also attenuated by PTGES3 interference. Conclusion Obesity-related cognitive dysfunction may be attributed to
PTGES3/HSP90 in the medial prefrontal cortex by mediating neural inflammation.
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fibroblasts ( CFs)in C57BL/6 mice under angiotensin II( Ang I ) 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 centrif-
ugation. 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 ex-
pression 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
Coll A1, 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 [l 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 Il 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 I ;proliferation; migration; cardiac fibrosis
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