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Effect of hyperbaric oxygen on neuronal damage in rats with delayed encephalopathy after acute carbon
monoxide poisoning via regulating the AMPK/SIRT1/PGCla signaling pathway

GE Lei',ZHAO Yuxiao’, LI Jiao', WANG Xiaona', WANG Huanhuan®, WU Jingyue’
(1. Department of Rehabilitation Medicine, The First Affiliated Hospital of Hebei North University , Zhangjiakou 075000, China; 2. Department of Reha-

bilitation Medicine ,Zhangjiakou First Hospital , Zhangjiakou 075000, China; 3. Department of Neurology, The First Affiliated Hospital of Hebei North
University, Zhangjiakou 075000, China)

Abstract Objective To explore the effect of hyperbaric oxygen (HBO) treatment on neuronal damage in rats with delayed encepha-
lopathy after acute carbon monoxide poisoning (DEACMP), mediated by the regulation of the adenosine monophosphate activated protein
kinase (AMPK) /silent mating type information regulation 2 homolog 1 (SIRT1) /peroxisome proliferator activated receptor vy coactiva-
tor-la (PGC-1a) signaling pathway. Methods DEACMP model rats were induced and separated into the DEACMP , HBO (HBO therapy
performed with 2.0 ATA and stable pressure for 60 min 1 h after modeling),and HBO+Compound C (HBO therapy was performed with
intraperitoneal injection of 2 mg/kg AMPK inhibitor Compound C) groups. Rats in each group were scored using the mNSS. The Morris
water maze test was applied to measure neurological deficits. ELISA was conducted to measure serum 1L-18, TNF-o, and 1L-6 levels. HE
staining was conducted to detect pathological changes in the hippocampal tissue. TUNEL staining was applied to observe neuronal apop-
tosis in the hippocampal tissue. Western blotting was used to measure the AMPK,SIRT1,and PGCla proteins in hippocampal tissue.
Results The DEACMP group showed damage in the hippocampal tissue,including neuronal nucleus shrinkage ,reduced cell count,
and disordered arrangement. The HBO group showed a significant reduction in this hippocampal tissue damage , while damage to the hip-

pocampal tissue in the HBO+Compound C group was further worsened. The DEACMP group had higher mNSS scores, escape latency,
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IL-1B, TNF-a, IL-6 levels, and apoptosis rate,as well as a lower number of platform crossings, AMPK,SIRT1,and PGCla than the NC
group (P < 0.05). The HBO group had a lower mNSS score, escape latency, IL-18, TNF-a, [L-6 levels,and apoptosis rate,as well as a
higher number of platform crossings; and AMPK,SIRT1,and PGCla levels than the DEACMP group (P < 0.05). The HBO+Compound

C group had a higher mNSS score, escape latency, [L-13, TNF-a, and IL-6 levels, and apoptosis rate, as well as lower number of platform

crossings; and AMPK, SIRT1,and PGCla levels than the HBO group (P < 0.05). Conclusion HBO may improve neuronal damage in
DEACMRP rats by activating the AMPK/SIRT1/PGCla signaling pathway.

Keywords hyperbaric oxygen; adenosine monophosphate activated protein kinase; silent mating type information regulation 2 homolog

1; peroxisome proliferator activated receptor -y coactivator-1a; delayed encephalopathy after acute carbon monoxide poisoning; neuronal

damage
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RAE 2, R I H13%~50%, FET- 1] 153197
DEACMP 5 Z e Ui UIARE i [ 4 (hyper
baric oxygen, HBO) J&DEACMPZE & 16 J7 K W& 19 #%
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Tab.1 Comparison of the escape latency and the number of platform crossings in rats of each group
Group n Escape latency (s) Number of platform crossings
NC 12 9.15+2.26 1449 + 1.72
DEACMP 12 62.39 + 6.35" 3.15+0.83"
HBO 12 1527 £3.117 12.06 + 1.37”
HBO+Compound C 12 49.18 +5.26" 5.47 £0.96”

1) P < 0.05 vs. NC group;2) P < 0.05 vs. DEACMP group;3) P < 0.05 vs. HBO group.

2.3  HBOXIDEACMPK BRIl ¥ 1L-18 \TNF-a  IL-67K
(5 M)
DEACMPA I35 1L-18 TNF-oc IL-67K *F- 125 T-NC

21, HBOAL I I51L-18 . TNF-o . IL-67K ik T'DEACMP
2H , HBO+Compound CZH ¥ 5 HBOZ iy L ikfEH, 2
SEGIFE L (P <0.05) L2,

£R2 HAKXRMFIL-1B. TNF-o. IL-67KFELE (pg/mL)
Tab.2 Comparison of the levels of IL-18, TNF-o and IL-6 in the serum of rats in each group (pg/mL)

Group n IL-1B TNF-a 1L-6
NG 12 45.19 + 8.31 18.73 +3.05 411+1.73
DEACMP 12 128.74 + 13.19" 56.92 +5.97" 27.85+2.97"
HBO 12 61.48 +10.02” 22.05 +4.32” 6.29 +1.92”
HBO+Compound C 12 103.52 + 12.48” 4831 +5.12Y 19.02 +2.34”

1) P < 0.05 vs. NC group;2) P < 0.05 vs. DEACMP group;3) P < 0.05 vs. HBO group.
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A,NC group; B, DEACMP group; C,HBO group; D, HBO+Compound C group.
B1 fKAKXREIHLACAIRFELTL HE x 400
Fig.1 Pathological changes in the CA1 area of hippocampus of rats in each group HE x 400
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A,NC group; B,DEACMP group; C, HBO group; D, HBO+Compound C group.
B2 |BHEXRESALAWETATER TUNEL x 400
Fig.2 The apoptosis status of neurons in the hippocampal tissues of rats in each group TUNEL x 400
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1,NC group;2,DEACMP group;3, HBO group;4, HBO+Compound C group. *P < 0.05 vs. NC group; #P < 0.05 vs. DEACMP group; AP < 0.05 vs. HBO

AMPK SIRT1 PGCla

group. n = 12.
E3 HBOXM&ZHAARIEIALHFAMPK, SIRT1, PGC1oiE HFRIZHFNT
Fig.3 The influence of HBO on the protein expression of AMPK, SIRT1 and PGC1x in the hippocampal tissue of rats in each
group
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