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Mechanism by which esketamine improves postoperative cognitive impairment in rats with hip fracture
through AMPK/SIRT1/PGC-1a signaling pathway
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Anesthesiology, the First Affiliated Hospital of Hebei North University, Hebei Zhangjiakou 075031, China;
2. Operating Room, the First Affiliated Hospital of Hebei North University, Hebei Zhangjiakou 075031, China;
3. Dept. of Pharmacy, the First Affiliated Hospital of Hebei North University, Hebei Zhangjiakou 075031,
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ABSTRACT OBJECTIVE To investigate the mechanism by which esketamine improves postoperative cognitive impairment in
rats with hip fracture based on the AMP-activated protein kinase (AMPK)/silencing information regulatory factor 1 (SIRT1)/
peroxisome proliferator activated-receptor-y coactivator-la. (PGC-1a) signaling pathway. METHODS Rats with hip fracture surgery
were assigned into model group, esketamine group (10 mg/kg), inhibitor group (250 pg/mL AMPK inhibitor Compound C), and
esketamine+inhibitor group (10 mg/kg esketamine + 250 pg/mL Compound C), and rats undergoing sham surgery were used as the

control group, with 12 rats in each group. New object

AEE£TB sk K ORI H (No.2421055D)

" E—EE RGN B WO I R 5 R 1B recognition and Barnes maze experiments were used to
E-mail : 448231 @163.com evaluate cognitive function in rats. The levels of serum
#BIEEE B BT EIN, BIEZ it DF5E07 1 I R R AR tumor necrosis factor-a (TNF-a) , interleukin-18 (IL-18) ,
JH1LIT . E-mail:aeqequ@]163.com superoxide dismutase (SOD) , malondialdehyde (MDA) ,
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gamma-aminobutyric acid (GABA) , dopamine (DA) and glutamate (Glu) , and the apoptosis of hippocampal neurons were
detected. The pathological morphology of the hippocampal tissue and the ultrastructure of mitochondria were observed. The mRNA
expression of B-cell lymphoma-2 (Bcl-2) and Bcl-2-associated X protein (Bax) , the mRNA and protein expression of AMPK,
SIRT1 and PGC-la, as well as the expression of phosphorylated (p)-AMPK in hippocampal tissue, were detected. RESULTS
Compared with the control group, the hippocampal neurons in the model group of rats were disordered, with more neurons necrotic
and swollen mitochondria; the new object recognition index, the SOD, GABA, DA levels, Bcl-2, AMPK, SIRT1 and PGC-la
mRNA expression levels, and p-AMPK, SIRT1, PGC-la protein expression levels were significantly reduced, while the latency
and number of errors for locating unknown holes, the TNF-a, IL-13, MDA and Glu levels, neuronal cell apoptosis rate, and Bax
mRNA expression levels were significantly increased/prolonged (P<<0.05). Compared with the model group, the esketamine group
showed reduced pathological damage to the hippocampal tissue of rats, and the new object recognition index, the SOD, GABA and
DA levels, the Bcl-2, AMPK, SIRT1 and PGC-la mRNA expression levels, and p-AMPK, SIRT1, PGC-la protein expression
levels were significantly increased, while the latency and error frequency for locating unknown holes, TNF-a, IL-13, MDA and
Glu levels, neuronal cell apoptosis rate, and Bax mRNA expression levels were significantly decreased (P<C0.05) ;the inhibitor
group showed the opposite trend of changes in these indicators compared to the esketamine group (P<<0.05).AMPK inhibitor could
reverse the improvement effect of esketamine on the above indicators after hip fracture surgery in rats (P<<0.05). CONCLUSIONS
Esketamine may improve postoperative inflammatory response and oxidative stress levels in rats with hip fracture by activating the

AMPK/SIRT1/PGC-1a signaling pathway, inhibiting neuronal cell apoptosis, improving mitochondrial structure, and promoting

postoperative cognitive function recovery.

KEYWORDS esketamine; AMP-activated protein kinase; silencing information regulator factor 1; peroxisome proliferator

activated receptor-y coactivator-la; hip fracture; cognitive impairment
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*®6 BHKAXREDEL AMPK. SIRT1. PGC-la
mRNA RiEKFLEE (x+5,n=6)

45 AMPK SIRTI PGC-la

TR 140,11 099£0.10 102£0.11
A 04610.05 04210.04 0512006
pGiEd e 091£0.10° 0.8740.09 094£0.10°
AL 023003 0.16£0,02° 028£0.03°
AN AL 0.54£0.06° 050£0.05° 057£0.06°

a: S5XT R R, P<<0.05;b: SARAIL H#R, P<<0.05;¢: 53R
TR ZH L, P<<0.05,

p-AMPK S s SR~ sm— (2kDa

SIRT1 - — - — . 110KDa
PGc-lo (D w— D ———— am— 0! \Da
pacin | M. S — 0

A B C D E
A X HRL 5 B UL 5 C - 2L W GUMRIRZL s D - 09040 5 B 2 26 7 4
-+ 4L
El4 HHEAKXRIEDHZE AMPK, p-AMPK , SIRT1,
PGC-la EHRIZHEIKE
R7T HHKRIEDHL AMPK, p-AMPK , SIRT1 ,
PGC-la EHRIEKFELLE (x +5,n=6)

4 AMPK[Bactin -~ p-AMPK/B-actin -~ SIRTI/B-actin ~ PGC-layB-actin
R4 1.000.09 0.85+0.00 146017 1.34£0.16
fRR 102011 037£0.04* 068+0.08' 059£0.07
LA ANERA 103£0.12 0.78+0.08° 1312015 12240140
i 1.01£0.10 0.1240.02° 037+0.04¢ 024£0.03
AR A 105+0.13 0434005 0.81£0.09° 068£0.07

a: SXFIRL AR, P<<0.05;b: S LAk, P<0.05;c: 5L A
JHeTiZH LA, P<<0.05,
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