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[Abstract]  Objective  To investigate the protection effect of dexamethasone (DXMS) on the memory
impairment and neuronal damage of neonate rats that caused by sevoflurane (SEVO) exposure. Methods 5-days-old
newborn SD rats were randomly divided into normal group (NC group) (10 rats), SEVO group (10 rats) and
SEVO+DXMS group (10 rats). Rats of SEVO group and SEVO-+DXMS group were exposed to 2. 5% SEVO 2 h
per day for 1 week, meanwhile the rats of SEVO+ DXMS group were given 20 mg/kg DXMS treatment before
exposure and the normal group was given the same amount of placebo and carrier gas as control. All rats were fed
normally till infancy. Then the Morris water maze test was used to assess the learning and memory function of rats
of each group. HE and Nissl staining were used to observe the histomorphology and neuronal changes in the
hippocampus of rats. ELISA was performed to test the changes in nitric oxide (NO), superoxide dismutase (SOD)
and malondialdehyde (MDA) level in brain tissues. The expression of silent information regulator 1 (SIRT1),
peroxisome proliferator-activated receptor-y coactivator-la ( PGC-1la), fork head protein transcription factor 3«
(FOXO3a) mRNA in brain tissue was detected by qRT-PCR. Western blot was used to explore the changes in
SIRT1 and caspase-3 protein expression of hippocampus. Results Compared with the NC group, the pathologic
damage of hippocampus tissues was severely in SEVO group, and the number of neuronal cells was decreased as
well. After SEVO intervention, the degree of pathologic damage was alleviated, and the number of neuronal cells
was significantly increased. The Morris water maze test showed that the escape latency, number of platform

crossing and target quadrant retention time between SEVO group and SEVO + DXMS group were significant
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different. The level of NO and MDA in brain of SEVO + DXMS group was significantly decreased than that of
SEVO group, while the level of SOD was increased. qRT-PCR showed that the mRNA levels of SIRT1, PGC-1«
and FOXO3q in SEVO+DXMS group were significantly higher those in SEVO group, but mRNA level of SIRT1

was still significantly lower than that of NC group. Western blot showed that the expression of SIRT1 protein in

SEVO+ DXMS group was significantly higher than that of SEVO group, and the expression of caspase-3 was

reduced in SEVO + DXMS compared with SEVO group. Conclusion

DXMS could reduce the level of oxidative

stress and suppress the apoptosis of neuronal cells, reduce SEVO-induced brain damage in neonatal rats and improve

learning and memory ability in infant rats.

[Key words] Dexamethasone Sevoflurance

BELH T A B K B A% 42 BT BRI
5 J5 By M A4 i A BEL L W A it 4 B e Tk IR g ik
A 55 7E PN Y 22 R8T 2R LS | i R #5352 4% T
oA SRR AR T Hrp B4y )L 4 B BRI L) Oy 12 A
LA S 7 v s S B RS2 VA R vl W 57
(sevoflurance, SEVO)J&—Fi# Bk A 2 4 B bR B
25 AE Y LA RRT AR i BAT 25 30 UK D7 7 L RR I
TR P 5 06 AR A5 R 50 % R 5 e TR e
KM Z Uk R 3 % DL 24 L 2 A R A
SEVO ] fig 5 5 AF 5 I 0 2 AR BE 5 L 12 12 71 18R 55
M2 E 7R fE MO MY L ZE R M
(dexamethasone, DXMS) J& —F A T & 1 Bz i
[T 76 G PN AT 5 R B R A2 RSS2 5
I A AR 5 5 T R DR o 5 fih T SR S HILAA
B R W K BT 3R T A e B I8 AE B A2 il ik
B R T AR L o AU e 2 B 405 N R T v R 4 R
FIEFY T R L © A B T S 5 DXMS X
L FUE R T i B5ORT AR R UG B 28 40 45 0 A HL A R A
YEFR WARE . A B 50K DXMS )i 7 SEVO Jif
T TR WL BT T A DR BT S 24 52 ) 8 5 AT
LR AP AL Ry e R 22 407 JLRR I8 245 ) 1) 5 Bk 4% S
i AR A3 1Y 48 K s o

1 #HERFE

L1 #8t

Fabius ik ¥ #l ( Drager) ; Vamos S & Wi #1%
(Drager) ;- JUbE 4% % fE (Abbott) ; i € K 4 Gl g
5L 245) s Morris K285 A 3236 214X . H s 818 )
T R G (R RRE R HCA R A R s — A AL A
(NO) . #8 & 1t ¥ 1 1k B (superoxide dismutase,
SOD) . N — [ (malondialdehyde, MDA ) ] iz 5
&0 B R R A TR BT RNA #3245 &
W) [ % e B 3L 5 S % 5k X SYBR Green 355 &1 A
TaKaRa; 8 1 # 8 M i i 7 (PMSF) | RIPA 2 figt
W.BCA #EHEElN &y WE LifEH = X

Memory impairment

Neuronal damage

caspase-3 JUERI 1Y H H 1 HTI (SIRTD) 2 5 [ b
TR i A B AR I B L E TS P A
HRAHAE W) s PCR 519 iy 1 A= W0 Bk A BR 2> W] st
BT A LR 1.

&1 31955

Table 1 Primer sequence

Gene Sequence (5'—>3") Length/bp
GAPDH Forward: CGAGAAATATGACAACTCCCTCA 23
Reverse: CAGCCCCAGCATCAAAGGTAGGA 23
SIRT1 Forward: GTCGTCATAGTATTGGTGGCGAC 23
Reverse: AGGACGGTGTTTGGCAACTAGG 22
PCG-1a Forward: CAGTGTCCCACCAGAAATCC 20
Reverse: GGGAGGCCTATCCGTTACCG 20
FOXO3« Forward: CCATGTCCTAGGGCTGACCGC 21

Reverse: TTGCGATGCGGCCCTAATACCA 22
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Table 2 Effects of DXMS on learning and memory impairment in SEVO anesthetized mice

Times of across the

Platform area Position navigation

Group n stealth platform detention time/s swimming distance/cm
NC 10 3.41£0.82 46.73+7.21 531.22468. 31
SEVO 10 1.2740. 44~ 18.96+5. 64 766.49+81. 25"
SEVO-+DXMS 10 2.61+0.90%* 30. 1148.03% " 683.50483. 607 *

* P<C0. 05, vs. NC group; # P<C0.05, vs. SEVO group
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Fig 1 Effects of DXMS on the SEVO-induced histopathological and neuronal damages of hippocampus in rats

A: HE and Nissl staining images of histopathological and neuronal changes of hippocampus in rats (arrow: Nissl bodies); B:Changes of

neuronal cell counts in brain tissues of different groups of rats. * P<C0. 05, vs. NC group; # P<C0.05, vs. SEVO group
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Fig 2 Effects of DXMS on the SEVO-induced changes of NO., SOD and MDA contents in brain tissues of rats

* P<C0. 05, vs. NC group; # P<Z0.05, vs. SEVO group
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Fig 3 Effects of DXMS on the SECO-induced changes on SIRTI,
PGC-1a and FOXO3a mRNA expression levels in brain tissues
of rats

x P<C0.05, vs. NC group; # P<C0.05, vs. SEVO group
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Fig 4  Effect of DXMS on SEVO-induced expression changes on
SIRT1, caspase-3 protein expression levels in brain tissues of
rats

* P<C0.05, vs. NC group; # P<C0.05,vs. SEVO group
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