2604 B 222 5 K224, 2026,48(18) http: //aammt. tmmu. edu. cn

W -

B8 & 1 & 1 8 75 PPARYy #1 %] TLR4/NF-kB/NLRP3 BN SHMHERELREEZE

INBRARIEINFN T BE PR S

e I wm R OB T4, RmE D B, E A, S keI R E SRR,
22522 M R B H ] TR s, R 22

(HZE] HM RENHTI6EE l%ﬁﬂaa(postoperative cognitive dysfunction, POCD) 5 Bl A i 28 2 i
JINJE J5 A0 LAY 98 365 Ak B Vg Th b 28 ST 30 B VIAH O o JBF A T (muscone , Mus ) i H A BT MR 2 (4 77
FH AR LB A5 238 BRI R 175 2 19 POCD AR AL v A B . A 9E B ZEFR T Mus 2 75 38 33 8 47
PPARy #H A5 5, i TLR4/NF-«B/NLRP3 3 #% /> 5 19 95 SOE , Tk 3 POCD . Jiik (Dil i
SwissTargetPrediction , PharmMapper , SuperPred F1 TargetNet 25455 J4 15 Il Mus £ F #4538 5 GeneCards
DisGeNET Fl OMIM {4 & W 42 POCD AHICHE £, i 35 Mus T35 POCD F9 1 76 A FH A o530, 4 8 11 -2
PSR B A FH I 48 91 0 1 A% OB 05, R4 T GO T RETE BEFN KEGG 38 [ & 48 7341 5 5K FH 20 1 X 07 Mus
SRS B A B ESS A RE S . Q% 32 H 12 A I AR EYE CSTBL/6 /N IR FEPLEL 7Rk N
(n=8) :NC 4 .POCD 4 .Mus £ Fl Mus+GW9662 41 , Hirhr 6 HAN AT R 225011, BR NCAh, Hapr & 4%
5 ke R R E A 1R B P 9 1 2 R 57 POCD A% . Mus 2H 45 T Mus 10 mg/kg 8 15 7 55, Mus+
GW9662 41 1E Mus 25 25 B 24 T PPARy f1 il 771 GW9662 1 mg/kg. AJF 45 3 KT H ARSI 5286, R s
55 3~8 KEAT Morris KK B 5L, PFA /N BIRBIIC AL B 28 [0 2: 2T e fg o AT 2SR 45 s , HE Fi
NS e i %2 5 CA 1 X A 48046457 5 R FH RT-qPCR F1 Western blot K /) A% ¥ B 2H 23 R AE R F L R AE
FAUFA S+ S PPARY/TLR4/NF-kB/NLRP3 AH 43 F 3R K . QR IR 2755 BV2 /N Jit 41 it
SERIERAD 43R NC ZH LPS 2 . LPS+Mus 41 Fll LPS+Mus+GW9662 2H . CCK-8 {14 Mus X2 3% /117
SEM IR E RSN TR EE , B3 Griess 15 i xCHHAEA \RT-qPCR Fll Western blot Kl NO ik .CD86/CD206
FH RAE FF S PPARY/TLR4/NF-k B/NLRP3 A5G 73T 1 ik o #F— DU E 45 41 BV2 dH i 45 (A s 97 4
A3 HT22 4, 5% FH CCK-8 5 1 2 20 i ARG HT22 40 k3% 1 Je 1=, &5 DMus T POCD 1
VAT o R B A T ARRE RV T R i AHOC # , PPARG 2 LW ZEAE T 5 22— /X
45 AR Mus 5 PPARy HAA W EZS S a3 . QT #4508 oR , 5 NCAIAH L, POCD 21/ B) Morris
K 2 BT 2 RO 5 OB D [ (1.33+1.03) ws (5.83+1.72) , P=0.000 3], H A5 % B 5 83 i 18] 47 45
[(22.1122.94) vs (44.13+6.95) s, P<0.000 1], 87 #F i 2 15 £ AR [ (0. 37+0. 11) ws (0. 72£0.05) ,
P<0.000 1], K385 F B[ (-0. 2620. 23) vs (0. 43+0. 11),P<0.000 1], 5 POCD ZHAH L, Mus T-Him
IN BB 5 B N [ (5. 83+0. 75) ws (1. 33x1.03),P<0. 000 17, H b5 FRAS B2 I [A] S 4 [ (42. 98+
7.06) vs (22. 1122.94) 5, P<0. 000 1], 575 i 22 1§ BRI S B0+ 5 (34 P<0. 01) 5 GW9662 ] #5431 Hil
55 Mus 19 _ER MR . 4l GUR 45 1 o, POCD 4/ BUIE T CA T X A 2ot HES 2580 NS U5 , Mus T
TG Ao O, T GW9662 A RS FLAR P VE RS o 70 F il 25 5 7R , Mus 7] B POCD /)N B
W Th A ZURE A T S INOS ik, BRI TL-10, Argl A PPARy 635, 3 F 8 TLR4 \NF-kB p65 Fl NLRP3 %

[(E€mB] Hil&E SR RI—FE 2 & AU H (26YFFA006) 5 H b 2 T A= fdt e 5 A A 30 H (2026SWIWRC003) 5 Hlt 2 e & BHIF L 4
— 35 H (24JRRA914)
[BEMEE] B4, E-mail:1dyylxh18@163. com

2097-0927/Copyright © 2026, A2 K2 (5 =2 R %) o X RIFHORBCCE#EG CC BY ¥ 7] PMY (https: //ereativecommons. org/licenses/by/4. 0/)
Sl AR GG, S0 X3, S B 3 2 555 PPARy ] TLR4/NF-k B/NLRP3 il [ 5 13 28 0 4035 B AR /N RO S I D BE s [ ). Bl
TEREE R AF 4], 2026,48(18) :2604-2621. DOL: 10. 16016/). 2097-0927. 202605079.

Citation: Yang Z H, Guo L, Zhao Y, et al. Muscone ameliorates postoperative cognitive dysfunction in aged mice by modulating PPARy to suppress TLR4/
NF-kB/NLRP3 pathway-mediated neuroinflammation[J ]. ] Army Med Univ,2026,48(18):2604-2621. DOI: 10. 16016/j. 2097-0927. 202605079.



http://aammt. tmmu. edu. cn Bl 7222 155 R4, 2026, 48(18) 2605

53 GWO662 I /Wi ks . BCCK-8 45 5 7R, 10 wmol/L Mus 2 24 h XF BV2 A1 HT22 41 it 15
I S ANEIER o 3R I ZE SR R, Mus 7T R#AIK LPS 175 519 BV2 41 i NO BERCRIE 48 IR 7238, i
1 CD86 PH AR & MW A% , I F 8 TLR4 \NF-kB p65 HI NLRP3 #5643 1315 . BV2 40 5555 5 e At
R S R, LPS 1755 A9 AORE P 45 A4 355 5 R wT B AIK HT22 40 B 3% 77 738 i 4i B 0 T, Mus T U5 19 2%
P85 FR IR HT22 547, GW9662 I #7551/ EH . G518 Mus 1 24038 S5 RUBE R IR ER & TR
PR EA/NR POCD , HAE W RE 5 415 PPARy HHOCAE 5 0842 TLR4/NF-k B/NLRP3 3 B A5 1 pil 22
BAE , DA T 038 /NI o 440 5 i RS I Dk RE SR A T i e bk & A

(R8BI | BRI ARJEINHIERAE ; W2 SAE 5 /NI AN AL 5 3 S A0 W) AR 334 51 00 50 2 AR y

[HEESES] R285.5;R741.05;R745. 44  [CHtkRZRAG] A

Muscone ameliorates postoperative cognitive dysfunction in aged mice by
modulating PPARy to suppress TLR4/NF-kB/NLRP3 pathway-mediated

neuroinflammation
Yang Zhihual, Guo Lul, Zhao Yil, Liu Yajuanl, Liang Aichenl, Ma Yanl, Wang Haoz, Lii Xinghual'2 'First
Clinical Medical College of Lanzhou University, Lanzhou, Gansu; 2Day Surgery Center, First Hospital of Lanzhou

University, Lanzhou, Gansu, China

[Abstract] Objective Postoperative cognitive dysfunction (POCD) is closely associated with
perioperative neuroinflammation, proinflammatory activation of microglia, and hippocampal neuronal injury.
Muscone (Mus) exerts anti-inflammatory and neuroprotective effects, yet whether it can ameliorate anesthesia-
and surgery-induced POCD and the underlying mechanisms remain unclear. This study aims to investigate
whether Mus ameliorates POCD by modulating PPARy -related signaling and suppressing inflammatory
responses mediated by the TLR4/NF-kB/NLRP3 pathway. Methods (1 Network pharmacology: Mus target
prediction was performed using SwissTargetPrediction, PharmMapper, SuperPred, and TargetNet databases.
POCD-related targets were collected from GeneCards, DisGeNET, and OMIM databases. Potential targets
through which Mus may act against POCD were screened, a protein-protein interaction (PPI) network was
constructed, and core targets were selected. GO functional annotation and KEGG pathway enrichment
analyses were subsequently performed. Molecular docking was used to evaluate the potential binding affinity
of Mus with the core target proteins. (2) Animal experiments: 32 aged male C57BL/6 mice (12 months old)
were randomly divided into an NC group, a POCD group, a Mus group, and a Mus+GW9662 group, with 8 mice
in each group initially and 6 mice per group finally included in behavioral analysis. Except for the NC group,
all other groups underwent isoflurane anesthesia combined with tibial fracture internal fixation to establish a
POCD model. The Mus group received an intraperitoneal injection of 10 mg/kg Mus, whereas the Mus+
GW9662 group received PPAR«y inhibitor, GW9662 at 1 mg/kg before Mus administration. Novel object
recognition test was carried out on postoperative day 3, and Morris water maze test was conducted from
postoperative days 3 to 8 to assess recognition memory and spatial learning and memory. After behavioral
tests, 3 mice from each group were subjected to HE and Nissl staining to evaluate neuronal injury in the
hippocampal CA1 region. RT-qPCR and Western blot were used to detect the expression of inflammatory
factors, inflammation phenotype-related molecules, and PPARY/TLR4/NF- kB/NLRP3-related molecules in
hippocampal tissues. 3 Cell experiments: An inflammatory model was established in BV2 microglial cells
induced by lipopolysaccharide (LPS), and then the cells were divided into NC, LPS, LPS+Mus, and LPS+Mus+
GW9662 groups. CCK-8 assay was used to evaluate the effect of Mus on cell viability and determine the in
vitro intervention concentration. Griess assay, flow cytometry, RT-qPCR, and Western blot were used to detect
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related molecules. Conditioned media from the 4 groups of BV2 cells were subsequently collected to treat
HT22 cells, and CCK-8 assay and flow cytometry were carried out to detect cell viability and apoptosis of
HT22 cells, respectively. Results (D Potential targets of Mus intervention in POCD were mainly enriched
in biological processes related to inflammatory responses, immune regulation and neural injury, and PPARG
was identified as a potential target. Molecular docking suggested a potential binding interaction between
Mus and PPAR7y. @ The results of behavioral tests showed that, compared with the NC group, the POCD
eroup exhibited fewer crossing number in Morris water maze test (1. 33+1.03 vs 5. 83+1. 72, P=0. 000 3),
a shorter duration in the target quadrant (22. 11+2.94 s vs 44. 13+6.95 s, P<0.000 1), a lower novelty
preference index (0. 37+0. 11 vs 0. 72+0. 05, P<0. 000 1), and a decreased cognitive index (—0. 26+0. 23 vs
0.43+0. 11, P<0.000 1). Compared with the POCD group, Mus treatment increased crossing number
(5.83+0.75 ws 1.33+1.03, P<0.000 1), prolonged time spent in the target quadrant (42.98+7.06 s vs
22.1142.94 s, P<0.000 1), and increased both the novelty preference index and cognitive index (both
P<0.01). GW9662 partially attenuated the above improvements induced by Mus. Histological examination
showed disorganized neuronal arrangement and reduced Nissl| staining in the hippocampal CA1 region of the
POCD mice. Mus treatment alleviated neuronal injury, whereas GW9662 weakened this protective effect.
Molecular analysis showed that Mus reduced the expression of proinflammatory cytokines and iNOS, increased
the expression of 1L.-10, Argl, and PPAR<y, and decreased the expression of TLR4, NF-kB p65, and NLRP3 in
the hippocampus of POCD mice. GW9662 partially reversed the above effects. (3) CCK-8 assay showed that
treatment of 10 wmol/I. Mus for 24 h had no significant inhibitory effect on viability of BV2 or HT22 cells.
Molecular analysis demonstrated that Mus reduced LPS-induced NO release and proinflammatory cytokine
expression in BV2 cells, attenuated the shift toward a CD86-positive proinflammatory phenotype, and
downregulated the TLR4/NF- k B/NLRP3 pathway-related molecules. The BV2 cell-conditioned medium
co-culture experiment showed that LPS-induced inflammatory conditioned medium reduced the viability and
increased the apoptosis of HT22 cells, whereas the conditioned medium from Mus-treated BV2 cells
attenuated HT22 cell injury, and GW9662 partially attenuated this effect. Conclusion Mus ameliorates
POCD induced by isoflurane anesthesia combined with surgery in aged mice. lts effects may be associated with
regulation of PPARy-related signaling, alleviating TLR4/NF-kB/NLRP3 pathway-mediated neuroinflammation,
improving inflammatory status of microglial cells, and alleviating inflammatory microenvironment-mediated
secondary neuronal injury.
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#1 RT-qPCR3|#IF3
Table 1 Primer sequences for RT-qPCR

Gene Sequences(5'—3")
Forward: ATGACCACAGTCCATGCCATC
Reverse: GAGCTTCCCGTTCAGCTCTG
Forward : GGGCTGTCACGGAGATCAATG
Reverse: GCCCGGTACTCATTCTGCATG
Forward : TTTGAAGTTGACGGACCCCAA

Gapdh

iNOS

IL-],
b Reverse: CACAGCTTCTCCACAGCCACA
L6 Forward : TTCTTGGGACTGATGCTGGTG
) Reverse: CACAACTCTTTTCTCATTTCCACGA
Forward: ATGTCTCAGCCTCTTCTCATTC
TNF-«
Reverse: GCTTGTCACTCGAATTTTGAGA
Forward: GCCAGCAAAGCCTAGAGCAA
COX-2
Reverse: GCCTTCTGCAGTCCAGGTTC
4 Forward: GTACATTGGCTTGCGAGACG
rgl
° Reverse : ATCGGCCTTTTCTTCCTTCCC
Forward : TTACCTGGTAGAAGTGATGCCC
IL-10
Reverse: GACACCTTGGTCTTGGAGCTTA
Forward : ACCTCTGCTGGAGGATCTGAA
PPARy
Reverse: GGAATGCGAGTGGTCTCCCA
Forward: ATGGCATGGCTTACACCACC
TLR4
Reverse: GAGGCCAATTTTGTCTCCACA
65 Forward : TGTGGAGATCATCGAACAGCCG
b Reverse: TTCCTGGTCCTGTGTAGCCATTGAT
Forward : TGGTCAAGGAGCATCCAAGCA
NLRP3

Reverse: AAGTGTTCATCCTCAGGCTCAAA

1.3.6 Western blot K Il /s BLIF B 40 41 58 oiF 36 7 K,
PPARY/TLR4/NF-«B/NLRP3 Ml G (1 £ ik &£ 4
Bl AIL I 3 /N BROVEE 5 2 20, A RIPA 24 i 70 53 %4
fif, vk L S B B R B BCA I 2 25 1
W . HUCE R ARSI EARZE o, B AR M IS
#E4T SDS-PAGE HLUK 73 &, I 2 PVDF i, 5% I
SEUS  RH 5% JBURE Wk = A 1 b B S i ACHH
N —40, T4 CWE SR, WHMHTBSTUREES , A
HRPFRiC —H BB H | he FRRBEMES , R ECL
b2z ROk B2 I HBEIE UGS RGREEIR . U
B-actin /RN Z:, 2K H Image) A2 Hr B A9 8 AT
FkKF,

1.4 fape =5

1.4.1  LPS 53 BV2 /NI T 40 i 98 A A 7Y 4 7 )
Mus/GW9662 1l  BV2 4RSI 4> N 4 4 . 28 X
M4 (NC 41 ) . LPS 4 | LPS+Mus 4 #1 LPS+Mus+
GW9662 4 . Hij iR Fl CCK-8 ¥ K51l Mus XF BV2 41l ity

15 77 052 0, JF 4 2 2 2 AE R EE A 10 wmol/L
LPSFI GW9662 MV E Mk 25 MR A SCiikaf 2 , I LPS
YRR 1 pg/mL, GW9662 443 4 10 pumol/L™*
R 3 A [] S 56 5 G 2 FP BV2 40 i . CCK-8 A6 il s 422
4x10° LD T 96 FLA s NO 75 HHl 52 i 10x10° 4
FLEEFR F 96 FL A ; FH F RT-qPCR . Western blot B , 4%
410" A /FLEEFD T 6 FLAR . TR 4N BEJ5 (8~12 h) F
TTordiab B NC A4, TR BUG IR 35 LPS dln A
LPS Zb 2 ; LPS+Mus 2H 56 H Mus Tl Zb 3 2 h, B J5 A
LPS 4k 85 5% 24 h; LPS+Mus+GW9662 £ 4 GW9662
T AL # 30 min, B0 A Mus FiLAL R 2 h, BfJ5 i A LPS
UkLEHEFE 24 he AL FRZE RS AR N Bk 8 7E i
FIa Sk

S LEE BV 2 4 4 A PR S X A 28 T0 R 41 L 1) 52
We , SR I BV2 48§ 5% 17 355 77 B Ak 1 HT22 20 if . 1%
HT22 4 Jifl 53 53l 42 Fh T 96 L AR F1 6 L AR , H2 P 4% 1 43
B 5X10° A /FLAT 6xX10° 4N/l . FR 40 M58 4 W BE S
R TR, I PBS Wk S, A ik 4 41 BV2 41 /i
Ab B Y S B SR B AR S 1 95 24 b, BEJS 2E1T CCK-8
0 60 355 ARG B 4 A A I
1.4.2  CCK-8 5 g5 I 4 3% ) 4 BV2 4 43
Pl 96 FLAR , B5 3% 12 h Wi BE S5, 0 B A 1..0.,2. 5,
5.0.7.5.10.0.15.0.20. 0 wmol/L Mus &b 3 24 48 FI
72 ho HT22 4 A e 52 b 42 b 2% 1 42 P 96 LA , I
BE G I A 1.0.2.5.5.0.7.5.10.0.15. 0 F120. 0
pwmol/L. Mus 4t F 24 48 F172 h. 55K HT22 41 jifg 32 Fib
T 96 FLAR , Wi BE 5 in AN [R] AL FHL2H BV 2 4t 254755 57
EET 24 he WIEEHE , BALINAE 10% CCK-8 K
) BT e B 25 AL ORI E 1 b, SR AR A I
AT 15 R (% ) =[ 0D (450) 44 . —OD (450) .5 )/
(0D (450) 4yu5—0D (450) ...z ) X100%. Tif 1 2% H
CCK-8 ¥E KM A R He J& Mus 7 24 .48 F172 h Xf BV2 4H
L3 T B o ZR A AR TR 1455 R SE LPS SAE AR
TR A 38 ) B sl A K Bsf [) 45 33 SR (R AR S s
AT FEHEFE 10 pumol/L Mus VE 4 Ji SR AN S 56 T i vk
B IELL 24 hAVE R 2SI ] 55
1.4.3 BV24EMINOMIE 4% 2H BV2 4 i 4b #2485
R WSO A0 M 3R 3 R A NO RS I 3t 7 6 DU
NO &, $2 B G Ul T, DL NaNOJC i) A [A] vk
Bl ST AR ER o HRUPRHE i e £5 L35 97 B3
A 96 FL A, MK K i A Griess Reagent 1 Fl Griess
Reagent Il , &% 5 I 5 T 540 nm 38 K Ab 46 90 W2 S
BE 0D (540 {E , i 4EdriE M Ze A4 4L NO & i .
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1.4.4  Fa40 0 AR K BV2 40 ig CD86 A1 CD206 1)
FRik SRR AR BV2 4 i 5% 71 CD86 A1l
CD206 [k, &4 BV2 1AL FIZE RS, FE o s 9%
B, PBSTE R 2 UK, WCAE A M T ) A8 B A AR M . G
A0 MR (1x10° A /mL) B 0 5 3 E i, 100 wL
PBS & 4l i, 43 5 i A 2 Y6 bR 12 1 B B CD86 Al
CD206 Hi R4 1 WL, 4 CHEOEIFE 30 min, W H 45
J&i , FH PBS VR AHML, T4 °C 300 Xg B5.0> 5 min 5 LI,
JFEETF 300 WL PBS . i R FH O =40 SR
A3 B 4% 2H BV2 41 Jifl & CD86 il CD206 fY BH 7 3 ik
E i

1.4.5 RT-qPCRHIWestern blot kil BV 2 4 2 E K 1
J PPARY/TLR4/NF-«B/NLRP3 M Fik K4
BV2 41 b FEZE TR S , 7525 6 FLA P A 85 35 55, I PBS
RERVE VRN 2 Y o T RNA G0 % 28 9 hi A Trizol
WA 7840 240, BE 5 2EAT B RNA $2 1L ) 7% 5% S RT-
qPCRAS I 5 FH 25 PR 00 %) 200 B Jim A RIPA 242 7k,
UK b 30 00 46 Fe WA AL 243, T4 °C 12 000 xg
B0 15 min B3, #5478 U & .SDS-PAGE HLIK |
RERE BUARIEE SR T . AH R TR R 24

SUREA
1.4.6 V40 M ARK I BV2 &35 55 5 AbH S
HT22 45 17 HT22 400 2245 4 BV 2 4 F s 3 3k

AEER 24 W  WCEAN I . 404 PBS TS BRI L R AN
 EDTA B9 85 A H AL, T4 °C 300 xg 50> 5 min
5 b, FFH A0S PBSTEVE 2 IR . Bl 5 4% IR0 R 1
a7 & 1 B A5 44, IR EHEIEE S min J5 , R
It 2 A0 SR T HT22 40 i 98 T 1% B, I 43 45 2H 4n
MR T

A

Muscone Postoperative cognitive dysfunction

210
(20.7%)

1.5 %itF o

& H GraphPad Prism 10 B 47 55 112 43 A Fil
BRI o B Dl xes TR o X BT IE ST
25T MRS ARG IR A HLJr 2255 W 2 4 18] AR
FH AN 2 5 225087 (one-way ANOVA) 5 2475 22 55T,
% H Brown-Forsythe fil Welch ANOVA, 7{->K FH Dunnett
T3IEMATZ EHE . P<0.05 H %5 HA G2

2 #R

2.1 MBI F 5N 5Ttk

2.1.1 M &% 25 1 == 4 SwissTargetPrediction
PharmMapper F1 SuperPred 040 2 T 25 R 25175 91
L I G— A bR L R A4 K, 263845 286 1~ Mus
ELEAE I 5 s %5 GeneCards . DisGeNET A1 OMIM £
JE KL R4S B POCD A OCHE S AT 3 R I L
A FRAREAL , IE3RAS 803 4~ POCD AH G H#E 5 . —F L
G A4S 77 4 Mus T 1 POCD (1 7 78 7 F #8 5
(F1A) o ¥ LR s SR A 5 A STRING $40 2 44 4
PPI M 2% , 31| FH Cytoscape 3. 7. 1 FAF 4T X 4% v 410
SN M. K CytoNCA i {334 440 5 19 BC
CC.DC.EC 1 LAC 5525, I LA AH N 2 550 rb o7 B
2 A5 AV R 0 BB bR e AR AT 4 A% 0 B, D
PPARG (PDB:2Q59) ,STAT3 (PDB: 6TLC) . AR (PDB:
1XOW)F1 TLR4(PDB:2762) (& 1B) .

2.1.2 GOEEMNMTLKECC HEMT  GOFE
A3 BT 7R, Mus VAT POCD (19 ¥ 75 8 5 329 I BP.
CCHIMF =285 H . BP EE R4 THA N JE 2
SR AR AR T B NE /N AR R 4 S T

P - Rl
ACACA GETPL
[ o
M
o SLeoAs e -
D | P19
*Dh TS)
. | MADA
[ W =1/ SV
LADE T N _ nos
a % .
TR SERFINE!
LY 7 f + LES
CYPaAG | NRIGT
ol y o150
e MK I s ACE E
ACHE y oy Q% NFEAZ
N e
™~
] -
aa FIGS? — - o

X ’ [
. A rin

QR ~— DRD2 7 EsEaR ores
MTCR :
AR B
ks

CATEAIR  CACHATH

BCHE | nq PDGFRB

A: Venn diagram of common targets between Mus and postoperative cognitive dysfunction; B: Protein-protein interaction network of common

targets between Mus and postoperative cognitive dysfunction

1 Mus FRARBANNDERBHEEERESRERR-ERREEERAMES T

Figure 1 Analysis of potential targets and protein-protein interaction network of Mus in postoperative cognitive dysfunction
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M R CC B 4 T IREAT A X % 28 fish A ¢
e IR | M B R N B N S U EZ ) DG T
MLET R 245G B A AR R TG P (B 2A~C) s KEGG & 4
O3B HEARAT 40 ZAH A5 5 0 I, 255 20 L S I i 245
BN BUA W 5T, PI3K-Akt , TNF | Toll ¥ 52 /& K NF-«B
{5 5 3 B% 7] fiE /& Mus T 15 POCD fY 5 5 AH 56 i %
(K 2D .E),

2.1.3 e ARG R BN Mus 5 BE
T AR O T R B — i B B 25 5 s vk, Horp 5
PPARG HUZE G RERK , $278 PPARG 1] fig & Mus T3
POCD AU FEAE I S 2 —(F2) . TRk Zs R iR,
Mus 5 PPARG . AR & TLR4 ¥ i & i & 5 45 40 5.7k
2R S8 5 2 0] n] BEAE R R e I & Rl 45
(E3). STAT3 B HAG —&E45 G he S, (H AR ML 2]
SV B DR AR R AT B A B T AR R R .
RS R , PPARG 7] fig /& Mus & #5 1 1i POCD 1E
FH B Z AT

2.2 ARAEBRLER

NC A1 Lt , POCD 41 /N B 28 8 i - 5 8k 20, B s
SRR R B B 4 0, 25 5 A et 22 X, $278 POCD
BTN R 2 (]2 2120 BE ) 22 46 . 5 POCD 41 AH L,
Mus 3 /)y BRUZE T 5 B i, B AR BR 5 88
BFRIRE R , 22 S Geit2# 8 L. A PPARy #1)1 il 71
GW9662 Ji7 , /N FRUZFE 8 51 5 YRS Mus 3k 20, B AR
S PR A5 BE IR R) 46 45, $2 75 GW9662 7] il 55 Mus % POCD
/NS RS G R s E T (6 3) o

Hr RN S8 25 IR R, 5 NC 4L A, POCD
ZH /N BB AT 22 48 BORA A8 SO B AIK, 2 S A S0t
0 R POCD A AN RBUIEIZRE 1 24, 5
POCD ZHAH EE , Mus 55 /I BRUBT 75 it 2 Fi ZRIA 0
TEEI TR 2R AR EE L. A GW9662 )5 , /1N
BRI 23 O o 8 BRI AT 4R 08 Mus 4 R AIG, $ER
PPARy #4115 7T 3843386 % Mus %F POCD /N ERIRHE 12
IR ER (R 4) .
2.2.2  Mus & POCD /N FRUIEE 5 CAT X 1 28 50 9 #1L

2.2.1 Mus 3% POCD/NRIRBICIZ M Zs | 2E )i B HE Q@ R, NC A/ A5 TiE T, CA1
VA Morris KK B 28 MR R LI AR EoR, 5 XAM)ZESE, AP BN ; POCD 476 5 CA1 X 4 i
R2 Mus5Z0OBOp)D FXEER
Table 2 Molecular docking results of Mus with the core targets
Core targets  Binding energy/(keal/mol) Docking center(x, v, ) Docking box size(x, y, z)  Hydrogen-honding amino acid residues

PPARG -8.4 -20. 153, 0.953, -25. 552 40, 40, 40 ARG-288;GLU-295
STAT3 -7.2 0.231, 32.470, 33.516 40, 40, 40 —
AR -6. 1 21.932, 5. 344, 10. 888 40, 40 , 40 ASN-756;THR-755
TLR4 -5.9 13.988, 0. 115, 8.276 40, 40 , 40 ASN-137;ALA-139

A lower binding energy indicates a potentially stronger predicted binding affinity ; “—" indicates that no definite hydrogen-bond interaction

&3 Mus Xt POCD /\R Morris 7K 2 'S 5236 45 R Y 22 M (n=6, X+s)
Table 3 Effect of Mus on behavioral performance in POCD mice by Morris water maze test (n=6, ¥+s)
Group Number of platform crossings P Time spent in the target quadrant/s P
NC 5.83x1.72 44.13+6. 95
POCD 1.33+1.03 0. 000 3° 22.11+2.94 <0. 000 1°
POCD+Mus 5.83+0.75 <0. 000 1” 42.98+7. 06 <0. 000 1”
POCD+Mus+GW9662 2.33+1.37 0. 000 3° 25.27+3.56 0. 000 3°
a: Compared with the NC group; b: Compared with the POCD group; ¢: Compared with the POCD+Maus group
&4 Mus 3 POCD /MR TR 5 LI 45 REYFIE (n=6, x+s)
Table 4 Effect of Mus on behavioral performance in POCD mice by novel object recognition test (n=6, x+s)
Group Novel object preference index P Recognition index P

NC 0. 72+0. 05 0.43+0. 11
POCD 0.37+0. 11 <0. 000 1* -0.26+0. 23 <0. 000 1"
POCD+Mus 0.71+0. 14 0. 000 8" 0.43+0. 28 0.000 8"
POCD+Mus+GW9662 0.41+0. 10 0.001 8° -0.17+0. 21 0.001 8°

a: Compared with the NC group; b: Compared with the POCD group; ¢: Compared with the POCD+Mus group
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A: Bubble plot of GO functional annotation analysis; B: Bar plot of GO functional annotation analysis; C: Circle plot of GO functional annotation analysis; D: Bubble

plot of KEGG pathway enrichment analysis; E: Bar plot of KEGG pathway enrichment analysis

B2 MusFRARBINNTIEEEREEHL AN GOIEES KEGG BB EE ST

Figure 2 GO functional annotation and KEGG pathway enrichment analyses of the potential targets of Mus in postoperative

cognitive dysfunction
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JZHEP R 55, Jm iR a5 A i . 5 POCD ZHAH LY, Mus
T 1D CAT X A0 2 S5 M A X 52 48, HED 25 AL &
ZH SR AR BE U ;A PPARy I )5, Mus X i
Ih A LSRR I DR VR RIS L CAT X 4H i HE 5] 2% R0 0
K AER AN SO (B 4A~D) . NSYaLs R
7N, NC 419 5 CA1 X B 28 50 2 75 i, NS 24 (L 500K 5
POCD ZH CA1 X NS Byl 55 , # 28 U HES A s Mus 1
Tl , CA1 X NS Gy (i, pf 28 50 2 3% 2L S HEF IR
AR T 2 U035 5 T PPARy I 570 A0 BR S , NS Y (6 )
55 , i 2 e ke AR R AR (K 4E~H) . BiR 253
$E7R , Mus 7] 3l POCD /N B 5 CA T X3 B8 453 1
M2 ou 0, HAE AT RE S PPARy A3 A9 AR B 800
EEP

2.2.3  Mus F&{K POCD /) B S 2 R F ik Jf I
WP RMEZ M ESGh:  RT-qPCRE5HR TR, 5NCAH
FHEE, POCD 41 /)N BRUTE S5 41 20 TL-18 L 1L-6 1 TNF-a
mRNA 235 75 , 4 Mus T 5 , IL-18 1 1L-6 mRNA
FEIRFEAR, TNF-a 238 2 FFEEH . [T, Mus 7] 19
IL-10 Fil Argl mRNA 35, LA GW9662 J5 , Mus Xf %
NE R 7 B4 8 95 VR FHUEES (8 SA~E) . Western blot 45
7R, POCD 41 iNOS 8 [ R ik TH sy, Argl 25 Rk B
I ; Mus &b PR 5, iNOS 3235 T B, Argl KX T+ .
GW9662 T Tl J5 , iNOS & [ 3k TR IH i, Argl 2
FR AR SF~H) . b 25 5 R0, Mus 1] 417 i
POCD /)N B B 72 98 S W I i B e /& 2 AH DG R 8
1M GW9662 1] 1il 55 H: iR 845 /E A , $75 PPARy 7] fig
Z: 5 Mus XF POCD /)N iU 55 S iE J b A R4 o

A': Protein surface and secondary-structure models of Mus docked with PPARG; B: Protein surface and secondary—structure models of Mus docked with AR

C: Protein surface and secondary-structure models of Mus docked with TLR4

3 Mus 5#0EBRES FIHEER

Figure 3 Molecular docking results of muscone with the core targets

A _ : B
NC ol CAl ., POCD CAT
7S [
500 500 um 50 um o e
C D —
Mus CA1 Mus+GW9662 o W
N . :
5 )
i !
p 4 3 e ~ i
500 pm 50 um 500 pm . 50 um oo '/

A to D: Representative images of HE staining showing the histopathological morphology of the hippocampal CA 1 region across groups

4 Mus3iPOCD/MNRIBE CAlRARFEESRMBETHRGHIFN (n=3)

Figure4 Effects of Mus on histopathological morphology and neuronal injury in the hippocampal CA1 region of POCD mice (n=3)

(H4E~-H# T R)
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E to H: Representative images of Nissl staining showing neuronal morphology and Nissl body changes in the hippocampal CA 1 region across groups

ZE4 MusXPOCD/NRIED CAl RARREHERMETIRGHIFM (n=3)

Figure 4(continued) Effects of Mus on histopathological morphology and neuronal injury in the hippocampal CA1 region
of POCD mice (n=3)
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A to E: Relative mRNA expression levels of IL-18 (A), IL-6 (B), TNF-a (C), IL-10 (D), and Argl (E) in the hippocampal tissues by RT-qPCR across
groups; F: Protein levels of iNOS, Argl, and B-actin in the hippocampal tissues by Western blot across groups. G and H: Semi-quantitative analyses of protein
levels of iNOS (G) and Argl (H)

El5 Mus¥ POCD/NREDHARERFRRERBEBRS FRIZWHFIE (n=3, x+s)

Figure 5 Effects of Mus on the expression of inflammatory cytokines and inflammation-associated phenotypic markers in the
hippocampal tissues of POCD mice (n=3, x+s)

2.2.4 Mus I 7% PPARy JfUi # TLR4/NF-kB/NLRP3 ~ mRNA %3k} % 13575, PPARG mRNA & PPARy
W FHRAER N, RT-qPCR 2 Western blot 25 &R AE FREEHE . Mus THi)5, PPARG mRNA K&
WK, 5NCAMLE, POCD 41 TLR4 ,p65 1 NLRP3 ~ PPARwy % [ % 15 B & Jh &1 , 1fif TLR4 . p65 Il NLRP3
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mRNA J 2 I F R BEAK (F 6A~1) . I A GW9662 ),
Mus % b R H8 A5 08 98 55 VE B8 43 H 55 , $27R Mus X
TLR4/NF-«kB/NLRP3 i 1%\ 5 R A [ W 124 H
A[fEY PPARy MM S LIHA XK.

2.3 ARSI ERRZR

2.3.1  Mus ] LPS 15 5 19 BV2 40 g #f 28 R 5E [
A 20555 N WAL T s, NC 4H BV2 41 fitl £ &2 [

AR AU EA A AT DU SRS . LPS AR B, 24 M i
PRIG I, BT oK CURE 2 6 B (23 22 5 Mus T T, 2804

i 5 (R 5B I in A PPARry #1157 GW9662 )5 , 4
I 255 LPS 4 AR (K 7).

RT-qPCR &5 % B/~ , 5 NC 414t , LPS 4b B J5
BV2 4 ifg 7 iNOS \ IL-1B . IL-6 \ TNF-o #1 COX-2 mRNA
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A to D: Relative mRNA expression levels of PPARG (A ), TLR4 (B), NF-kB p65 (C), and NLRP3 (D) in the hippocampal tissues by RT-qPCR ;

E to H: Relative protein levels of PPARy (E), TLR4 (F), NF-kB p65 (G), and NLRP3 (H) in the hippocampal tissues by Western blot across groups ;

I: Representative images of Western blot bands of above molecules, with B-actin as reference
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Figure 6 Effects of Mus on PPAR<y expression and TLR4/NF-«kB p65/NLRP3 pathway-related molecules in the hippocampal

tissues of POCD mice (n=3, x+s)
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Figure 7 Effects of Mus and GW9662 on morphological changes in LPS-stimulated BV2 cells
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Figure 8 Effects of Mus on LPS-induced inflammatory responses and proinflammatory phenotypic shift in BV2 cells (n=3, ¥+s)
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A to D: Relative mRNA expression levels of PPARG (A), TLR4 (B), NF-kB p65 (C), and NLRP3 (D) across groups of BV2 cells by RT-qPCR;
E to H: Relative protein levels of PPARy (E), TLR4 (F), NF-kB p65 (G), and NLRP3 (H) across groups of BV2 cells by Western blot ;
I': Representative images of Western blot bands of above molecules, with B-actin as reference
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Figure 9 Effects of Mus on PPAR‘y expression and TLR4/NF-kB p65/NLRP3 pathway-related molecules in LPS-stimulated
BV2 cells (n=3,%+s)
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