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The Effect of Dexmedetomidine on the Expression of Hippocampal
a-synuclein and Early Cognitive Dysfunction after Anesthesia Surgery
in Aged Rats*

ZHU Li-juan’, LI Xin', ZHU Jing'”, KANG Tao’, GAO N&
(1 Department of Anesthesiology; 2 Department of Neurology; 3 Department of Pediatrics, Shaanxi Provincial People's Hospital,
Xi'an, Shaanxi, 710068, China)

ABSTRACT Objective: To investigate the mechanism of dexmedetomidine on the expression of a-synuclein in hippocampus and
early cognitive dysfunction after anesthesia surgery in aged rats. Methods: Twenty-four SD rats aged 20-24 months were divided into
three groups: control group (no treatment, n=8), anesthesia group (laparotomy under isoflurane anesthesia, n=8), dexmedetomidine group
(before anesthesia) In 30 minutes, 25u.g/kg dexmedetomidine was injected intraperitoneally, and laparotomy was performed under isoflu-
rane anesthesia, n=8). The Y maze and pole climbing tests were used to evaluate the effects of interventions on cognitive function and
motor behavior. Western blot was used to detect the effect of intervention measures on the expression of a-synuclein, S1008 protein, cas-
pase 3, Bax and Bcl-2. The effect of intervention measures on the expression of TNF-a and IL-18 mRNA was detected by RT-qPCR.
The effect of intervention measures on the expression levels of ROS, MDA and ATP was determined by enzyme-linked immunosorbent
assay. The influence of intervention measures on the expression levels of NDUFV2, MT-ND1, SDHA and SDHC was analyzed by im-
munohistochemistry. Results: Compared with the control group, the number of trials and pole climbing time, a-synuclein, S1008, caspase
3 and Bax protein expression levels, TNF-a and IL-18 mRNA expression levels, ROS and MDA levels in the anesthesia surgery group
increased significantly, while Bcl-2 protein expression, ATP level and the expression levels of NDUFV2, MT-ND1, SDHA and SDHC
were significantly reduced (P<0.05); Compared with the anesthesia surgery group, the number of trials and pole climbing time, a-Synu-
clein, S100B3, caspase 3 and Bax protein expression levels, TNF-a and IL-13 mRNA expression levels, and ROS and MDA levels in the
dexmedetomidine group were significantly reduced, while the expression of Bcl-2 protein, ATP level and the expression levels of
NDUFV2, MT-ND1, SDHA and SDHC increased significantly (P<0.05). Conclusion: Dexmedetomidine inhibits mitochondrial dysfunc-
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tion by reducing hippocampal inflammation and neuronal apoptosis, as well as increasing the levels of a-synuclein and S1003, and pro-

tects early cognitive dysfunction after anesthesia in aged rats.
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1,MT-ND1), 3% ¥ 12 it & i 52 &4 W KE A (succinate dehydro-
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Table 1 Assessment of Cognitive Function and Motor Behavior

Groups Test number (TN) Climbing time(s)
Control group 25.35+ 3.18 521+ 0.13
Anesthesia group 77.96% 5.12% 14.16x 1.27*
Dexmedetomidine group 37.74% 3.20* 8.47+ 0.61
F 13.064 15.146
P <0.001 <0.001

Note: Compared with the control group, *P<<0.05; Compared with the anesthesia group, “P<<0.05.

22 =4 o- RfpiZFEB S1008 EAFRIALLE
5% RAA L, BREETFARL o- 225 A1 S1008 & H

RIKAKFHEM(P<0.05). HRRMETARLLALL , £ RFEKE o
ZEfAZ A F A S1008 2 H R KK F-RER(P<0.05), (% 2),

&2 o- RMZE AT SI008 RikkE

Table 2 «- Levels of synaptic nuclear protein and S1003 expression

Groups a-synaptic ribonucleoprotein S1008
Control group 1.34+ 0.12 1.21%+ 0.10
Anesthesia group 348+ 0.12%* 4.61+ 0.23*
Dexmedetomidine group 1.87+ 0.14* 2.06+ 0.24"

F 13.604 15.418

P <0.001 <0.001

Note: Compared with the control group, *P<<0.05; Compared with the anesthesia group, “P<<0.05.

23 ZHRERMKFLER

SR RRALAR LG, BRI TAR4] TNF-o F1 IL-18 mRNA ik

RN (P<0.05), SMRIEFRAIM L, £ FEFEKE 4 TNF-o
H1IL-18 mRNA Fik/KF-FRR(P<0.05), (F£3),

% 3 TNF-o #0 IL-18 mRNA kK F
Table 3 TNF-« and IL-13 mRNA expression levels

Groups TNF-« IL-18
Control group 1.33+ 0.14 1.58+ 0.23
Anesthesia group 5.76x 0.41* 6.13+ 0.49*
Dexmedetomidine group 2.39% 0.15* 2.46+ 0.28"

F 12.562 15.051

P <0.001 <0.001

Note: Compared with the control group, *P<<0.05; Compared with the anesthesia group, “P<<0.05.

2.4 =RMAETKFELL B

Ho, A EFERKE L caspase 3 Fll Bax 25 [ 315 /K FF&AIK , Bel-2

SR IRLHANLE, BRIET R4 caspase 3 Hil Bax AR IKAK  HARBAKFHIN(P<0.05), (£4).

SN, Bel-2 3 HRA KRR (P<0.05), SRRMETARLAA
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2.5 =43 ROS.MDA #1 ATP 7k FLb %
53 B4, BREEF AR 4 ROS Fil MDA Fik 7K SF4870,
ATP FiE KRR (P<0.05), SRR ARALAA L, 47 S FE0RkE

2 ROS #l MDA KKK [, ATP ik K-F- 5 (P<0.05).
(£5).

3 4 caspase 3,Bax #1 Bcl-2 EERIAKFE

Table 4 Caspase 3, Bax and Bcl-2 protein expression levels

Groups caspase 3 Bax Bcel-2
Control group 1.71+ 0.24 0.79+ 0.11 3.16% 0.12
Anesthesia group 4.87+ 0.21%* 3.78%+ 0.12%* 0.64% 0.11*
Dexmedetomidine group 2.03+ 0.34# 1.28+ 0.13* 2.68+ 0.16"

F 16.224 15.134 13.064

P <0.001 <0.001 <0.001

Note: Compared with the control group, *P<<0.05; Compared with the anesthesia group, “P<<0.05.
% 5 ROS.MDA #1 ATP 7k
Table 5 ROS, MDA and ATP levels

Groups ROS(pg/mL) MDA (nmol/L) ATP(ng/mL)
Control group 43.86% 3.53 4.23+ 0.23 57.44+ 3.69
Anesthesia group 88.65+ 5.41* 11.84% 1.12* 41.28+ 2.43*
Dexmedetomidine group 56.34+ 4.21% 6.34+ 0.51% 5436 2.87*

F 16.324 16.324 13.146

P <0.001 <0.001 <0.001

Note: Compared with the control group, *P<<0.05; Compared with the anesthesia group, “P<<0.05.

2.6 =48 NDUFV2 MT-ND1.SDHA #1 SDHC gyFRix/KFEEbE:
5%t MELHAR LG, BT A 40 NDUFV2, MT-ND1,SDHA i
SDHC [k AR (P<0.05) . S5 RIEF AR L, F7 4T

I %2 41 NDUFV2,MT-ND1,SDHA #1 SDHC [ 3% 3 7K - 34 i
(P<0.05), (%£6),

% 6 NDUFV2 .MT-NDI,SDHA #1 SDHC 5%k E
Table 6 NDUFV2, MT-ND1, SDHA and SDHC expression levels

Groups NDUFV2 MT-ND1 SDHA SDHC
Control group 8.32+ 0.48 6.93+ 0.47 7.21% 0.58 7.90% 0.55
Anesthesia group 2.11% 0.34* 1.37+ 0.32%* 2.05+ 0.13* 2.05% 0.13*
Dexmedetomidine group 7.18% 0.49 5.84+ 0.27* 6.58+ 0.45* 7.13% 0.42*

F 13.264 15.134 11.322 12.329

P <0.001 <0.001 <0.001 <0.001

Note: Compared with the control group, *P<<0.05; Compared with the anesthesia group, “P<<0.05.
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