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The Mechanism of Dexmedetomidine Protects the Brain Dysfunction of
Neonatal Rats with Intrauterine Distress by Inhibiting Oxidative Stress

Derived from Mitochondrial Dysfunction™
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Xi'an, Shaanxi, 710068, China)

ABSTRACT Objective: To investigate the mechanism of dexmedetomidine to protect the brain dysfunction of neonatal rats with in-
trauterine distress by inhibiting oxidative stress derived from mitochondrial dysfunction. Methods: Sprague-Dawley rats at the age of 24
weeks were conceived naturally in cages with a ratio of female to male = 1:2. Intrauterine distress model surgery was performed on the
rats with confirmed conception, and then they were divided into control group, intrauterine distress group and dexmedetomidine group.
Morris water maze test and traction test were used to detect the learning ability and exercise ability of rats. An electronic analytical bal-
ance was used to detect the water content of the rat brain, and the number of degenerative neurons was determined by FJB staining. The
levels of oxidative stress indicators glutathione peroxidase (GPx), malondialdehyde (MDA) and nicotinamide adenine dinucleotide phos-
phate (NADPH) were detected by commercially available kits. The protein expression of Hsp90 and p-AKT Thr 308 was analyzed by
Western blot. The mRNA expression of caspase-3, Bax and Bcl-2 related to mitochondria-mediated neuronal apoptosis was analyzed by
RT-PCR. Results: Compared with the control group, the maze test time, brain water content, degenerative neuron content, MDA and
NADPH content, and the mRNA expression of caspase-3 and Bax in the intrauterine distress group were significantly increased, while
the traction score, protein expression of Hsp90 and p-AKT Thr 308, and Bcl-2mRNA expression were all significantly reduced (P<0.05);
Compared with the intrauterine distress group, the dexmedetomidine group had a significant decrease in maze test time, brain water con-
tent, degenerative neuron content, MDA and NADPH content, and caspase-3 and Bax mRNA expression, while the traction score, pro-
tein expression of Hsp90 and p-AKT Thr 308, and Bcl-2 mRNA expression all increased significantly (P<0.05). Conclusion: Dexmedeto-
midine reduces mitochondrial dysfunction in rats with intrauterine distress, thereby inhibiting oxidative stress and improving neurological
deficits and brain damage in rats.
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Table 1 Rat water maze and traction test( xt s)

Groups Maze test Traction test
Control group 36.18+ 4.37 3.10+ 0.48
Intrauterine distress group 62.21% 6.33* 1.24% 0.15*
Dexmedetomidine group 49.75+ 4.35* 2.65+ 0.32°
F 11.510 9.123
P 0.015 0.025

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

2.2 HEFERIEX KRB R FER
B N A O R ZE K R AR A £2 0 T (P<0.

B

05), A CFEMRIELTEL S A 4L K & AR A 22 o i
fi(P<0.05). (K 1,%2).

©

B 1 BUpMHET FIB R B0E A AWRAE, B AENEIBAH,C AHEREKEH; Bar=20 pm)
Fig.1 FIBstainingof degenerated neurons (Note: A is the control group, B is the intrauterine distress group, and C is the dexmedetomidine group; Bar=20 p.m)

* 2 KRKEEMES| AWKt 5)

Table 2 Rat water maze and traction test(xt s)

Groups Brain water content( % ) Degenerative neuron
Control group 72.28+ 5.26 8.72+ 2.59
Intrauterine distress group 84.14% 7.19%* 2246 4.15%
Dexmedetomidine group 76.61% 6.44° 13.14+ 2.88*
F 10.502 9.217
P 0.028 0.015

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

23 AEREHIENGHENELFSHNENEIIsEER S

B NE A BN A GPx L, MDA 1l NADPH &
HFHE (P<0.05), £ EFEPRIEA BT M B4 GPx ST,
MDA F1 NADPH & [#IK(P<0.05), (£ 3),

2.4 Hsp90 / AKT {5 S E A RIL

BN E B R4 Hsp90 Al p-AKT Thr 308 ¢ 4 3

IRFEAK(P<0.05) , 7 SEFTIRIE LT 40 B A 41 Hsp90 Fil p-AKT
Thr 308 [ 2R A # A FH R (P<0.05), (R 4),
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Table 3 Detection of oxidative stress level in rats( x% s)

Group GPx(U/mg) MDA (mmol/g) NADPH( pmol/mg)
Control group 51.46+ 5.72 2.17+ 0.25 19.35+ 2.19
Intrauterine distress group 23.27+ 2.05%* 5.78+ 1.03* 46.26 4.36*
Dexmedetomidine group 40.53+ 3.76" 3.24+ 0.57* 32.49+ 2.76*
F 11.167 10.226 9.328
P 0.025 0.015 0.005
Note: Compared with the control group, *P<<0.05; Compared with the intrauterine distress group, “P<<0.05.
% 4 BEEEAH Hsp90 | AKT HEEFIS(t 5)
Table 4 Western blot analysis of Hsp90/AKT protein expression(xt s)
Groups Hsp90 p-AKT Thr 308
Control group 2.19+ 0.33 1.76x 0.32
Intrauterine distress group 1.09+ 0.15%* 1.05+ 0.25%*
Dexmedetomidine group 1.79+ 0.15# 1.92+ 0.35#
F 11.301 9.463
P 0.027 0.015

25 AERRIERBREANEERRNHETEAT
BN A B0 2 caspase-3 Al Bax mRNA Kk T,
Bel-2mRNA KA (P<0.05), 7 L FEIKIE L0 N0 41

(P<0.05). (£6).

F 5 PCR MHTATHXEAMNRIE(E 5)

Table 5 PCR analysis of the expression of apoptosis-related proteins(xt s)

caspase-3 F1 Bax mRNA 3 ik (% ik ,Bcl-2 mRNA F A F+ &

Groups caspase-3 Bax Bcl-2
Control group 1.12+ 0.14 1.06x 0.22 1.98+ 0.26
Intrauterine distress group 2.14% 0.25% 2.14% 0.41* 1.17+ 0.26*
Dexmedetomidine group 1.24+ 0.17* 1.18+ 0.14* 1.89+ 0.34*

F 10.372 9.375 13.123

P 0.030 0.015 0.025

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