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ABSTRACT Objective: To investigate the role of Sirtl in hyperbaric oxygen preconditioning to isoflurane induced cognitive dys-
function in mice and the effect of BDNF and GDNF expression in mice. Methods: 64 C57 male mice were randomly divided into sham
group,HBO group, ISO group, HBO+ISO group; and NS group, sh-Sirtl group, sh-Sirt]+HBO group, NS+HBO group (8 in each group).
After the last exposure for 24 hours or lentivirus transfection, the cognitive function test (Morris water maze test) was carried out, and
then the mice were killed. The mRNA levels of BDNF and GDNF in hippocampus was measured by Real-time PCR. Results: (1) Isoflu-
rane could cause significant cognitive impairment. Compared with sham group, the percentage of target quadrant exploration time in ISO
group was significantly reduced (P<0.01), and the expression level of BDNF and GDNF mRNA in hippocampus of ISO group was signif-
icantly decreased (P<0.01). (2) Hyperbaric oxygen pretreatment can improve the cognitive dysfunction of POCD mice. The percentage of
target quadrant exploration time in ISO+HBO group was significantly higher than that in ISO group (P<0.05). The mRNA expression lev-
els of BDNF(P<0.05) and GDNF(P<0.01) in hippocampus of ISO+HBO group were significantly increased. (3) HBO pretreatment could
significantly increase the expression of BDNF(P<0.01) and GDNF(P<0.05) mRNA in the hippocampus of POCD mice. SIRT1 down-reg-
ulated by shRNA mediated by lentivirus could reverse the changes of BDNF (P<0.05) and GDNF (P<0.01) mRNA expression in the hip-
pocampus of POCD mice. Conclusions: HBO preconditioning is a useful treatment for POCD and that Sirt] may be a potential molecular
target for POCD therapy.

Key words: POCD; HBO - PC; Sirt1

Chinese Library Classification (CLC): R-33; R743; R459.6 Document code: A

Article ID: 1673-6273(2020)22-4213-05

*IEGTUH  FEK A AR AL H (815713095 81904280)
VEETIA  #E 5 (1985-) 2, Wik, FBWETE 71 B2 BN, BRI £ 029-84771141 , E-mail: xuefen029@163.com
A ISR : S (1986-) , 2, FIRERIN, FZERFFEJ7 1) B A W), ¥ 135 : 029-84771141 , E-mail: wudi2017@163.com
(Wi H1:2020-04-26  $5:3Z H 1. 2020-05-21)



<4214 - DREYESSHE  biomed.cnjournalscom Progress in Modern Biomedicine Vol20 NO.22 NOV.2020
W HrERE T HUG 24 /NN HEFT MWM U Bifi 5 AbSE/INER, T
g

ARIGINHI T RERE S (Postoperative cognitive dysfunction,
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Sirtl J&—Fft NAD+ i LI L ISR , 2 5101208 0
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T EAE AU Sirt] £ 7583 50 BDNF #1 GDNF £ 5 HBO -
PC 205 S FUBERIAS 1/ D ERICAZ B A AR AP VE T W AT R

ASCHEH] HBO-PC A7 5 JiUEE R B 5 1) POCD A5 44/)N
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20:00) B sl . SEH0 O 288k 2s AR KAF S ISR PR 2 B
St

112 (UERFNKF i FE AU O B & ks & AR
FR N, 7145 NG9O - 1IC) ; Morris 7K 28 B (15 5 5 R F R
FHIRAF, HE D) ; AR E R AL (RWD, H1E ) ; PCR X (Thermo
Scientific, 35 ) ; SZAY £ f PCR {Y (Thermo Scientific PikoReal ,
EH); FREEN A BT 25L 4R AT BR 2\ 7 ; Trizol (Takara,
108-95-2, H[H ) ; [ 5 5557 £ ( Takara, RRO36A , Ff [H ),

1.2 7k

12,1 LWHARTE  LE—: /NG HERSE 7 K5,
1 32 FUNBURIE REA B T 30200/ N U HL Ay 4 21 X R
(Sham) |5 4040 (HBO) | 57 B ZH (1SO ) | &y He el + S AUk 2H
(HBO+ISO), f:4H 8 ., Sham 411 HBO ZH11)/)N B4 45 57
gL 5 RIIBYT . SRIGHCETE TR AR % = H . 1SO,
HBO+ISO .HBO 41 1)/ REz3Z TRl HBO V89T, AJEE
1SS e A P 2 o CRAIR WL T 30 FIrf /NRUEE
HBO 1, Sham J5Y7 2 /N5 #4T Morris 7K 5 (MWM) Il 2,

E ;R BDNF £1 GDNF 7K,

I X /NS R PSR T R K 32 HU/NERBELY 4
4 4 X BERESIALINS 41) | Sirt] il 4 (sh-Sirtl 41) 6f I
Bl + 5 A AL B4H (NS+HBO 27 ) Al Sirtl #5] + & & ikt
B (sh-Sirtl+HBO 24 ). FrAi/NE#E5Z 1SO {Ry 7 R T4
W, ansEEs— ik
122 SESRHAE SCHAEY S EEMRER 10 5040,
{RFFHE PN BEAE 98-100%F11 2.5 4%} JE  (Atmospheres abso-
lute, ATA), ) 0.2 atm/min (733 38 T FRE B /NRCE 1 /)
b, 82 5 Ko R L A0t W T 400k 3, ORFAE PR AE 23 -
26°C 2z, XHRA/NRAER BRI E RS ST . BREAE
[F]— e [R] FF LR S, LAV /DT B A= 15 A 520
123 BREBAHFE  ERF—IK MWM il 24 /N5 IF
U /N ERBAL R B E % AR ) 5 iU LA 4 L/min SRS e
2955350, HEET SR E B D] 1.5 AR ARk
(Alveolar concentration, MAC) , I {f£5fa 52 2 /. B/ NERAE
AR 1 /NG X BRZE R B PAAR 9 H IR A R
1.2.4 Morris ZKEFIRIE KR EREH— A S1EK, |
& 122 JEOKR G IEITE A oK b g AR, 7K s A — 7 /9 Bs 1
W o IR 20-22 "CRYZK, BREES 40 cm, 43 DO R Bl
W —ANRIR WG, IFENBE T — Rk A&
(B 10 JEK ), A5 K BB 5 BRSNS [ o7 7 18 BE
AN, #5/NERATE 60 s WAREIE &, W ARr A & L arsefs
BA 10 s s s 02 5K L 60 s A R B & A5
FRERZEA,IFATEAEG LTHERE 10 s, 7EIEEHY 3
RATHAR , BRI HN R T YRS M 2K . 7
Ba—RINGEHREBERTG, KR A -G XA K
A HIES) 60 s, 8 A 0T R (£ E Clever £%5)
e AT
1.2.5 & PCR #&il]  ™4&$% I8 Invitrogen 2\ & TRIzol &7
VLA BT, 18 LIS 4E TRIzol Fy 5 4k in A FH S
TEVK B4y B ER I RNA, TN ASERFRY 5 R EEUL0E RNA it
L, H TS 75% B RNA, I 5 %# + DEPC /K, BX
1 pL B H T RNA R BEl % . H Prime - Script RT 5 &
(Takara) Jz [m) %% 5% . IlbJ5 , F Prime Script RT Reagent 57| &;
(Takara )47 2% 5% , #17 cDNA E# . LI GAPDH Jyxifi, R
FH AACE P HRAH DGR R IBKE M, PCR BFAM S N
GAPDH L i 5| #) :5-CCAATGTGTCCGTCGTGGATCT-3';
GADPH T ii#5|4):5'-CTCTGCGACCTTTCCCTCTG-3'; Sirt1 |
it 51 ) :5'-GCTGACGACTTCGACGACG-3';Sirtl K JiF 5] ¥y :
5S'-"TCGGTCAACAGGAGGTTGTCT-3',
12.6 BRBELEAR  FHAEREERZAIOEH 1 (green
nuorescent protein, GFP) F12 525 4k (A5 Yl 454 o afif b iy
JEHUER RNA 5 Sirtl - shRNA . i 7K A 548 (400 mg/kg ) PRI
INBR, AT LTS E 104 b SRIE AR R ARk
Y1 FETE S B —A~/ ML, UL bregma 28, DG 9 A4k
AP=-2mm;ML=# 1.5 mm;DV =- 1.9 mm, {fi {4 30 543k
MG TE S ZELL 0.25 wL/min {3 FEAE DG i gf 4 pL (K
ARG R o XU , WSk BRAE AL 5 434, LA DR
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BTV B, ARF A R
1.3 GitEa

R SPSS19.0 #EATHRS b, BdiE v U E R . A4
Z RV Eb A P B R T 22 00T, R AR L A iR A T 225
M6 Vo B 7 25 55 SR ) LSD-t ¥ 5% , 75 2% A 75 % i Dun-
nett T3 K45, 1% P<0.05 BJA Sit2# 5 L.

2 R

2.1 REFRELER

/NI KR B SR v, 328 BhE JE (F;,0.732, P=0.543)
iz s B (F;0=0.574, P=0.638) ) 0l % 2% 5 . 15 Sham £
L, ISO 2H #1152 B 45 B3 s ) 1/ 43 Lb b 98Ik (P<0.01),ISO +
HBO 41 1] 5 33855 3 — % (P<0.05), WL 1,

1 SARRAREZRERMELR(xE 5)

Table 1 Comparison of water maze test in each group(xt s)

Percentage of target

Groups Amount Speed of movement(cm/s)  Distance of movement(cm) quadrant dwell time(%)
Sham 8 1.21+ 0.23 84.59+ 16.07 48.33+ 9.18
HBO 8 1.23+ 0.30 93.28+ 21.23 52.77+ 12.86
ISO 8 1.43+ 0.43 100.31+ 30.39 26.74+ 10.52%*
ISO+HBO 8 1.33+ 0.37 92.87+ 26.01 39.06% 8.38*
F value 0.732 0.574 9.836
P value 0.543 0.638 0.000

Note: Compared with Sham **P<0.01; Compared with ISO “P<0.05.
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Fig.1 Comparison of BDNF and GDNF experimental results in each group of mice
Note: **P<0.01, vs. sham; *P<0.05, #P<0.01, vs. ISO.

2.3 125 shRNA Tif Sirt] %t BDNF #1 GDNF &ixH 800

PCR %55 5l 7R 420 BDNF (F3,=12.27, P<0.01) F1 GDNF
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T POCD B IRl i R 56 4 48 A RIS K . 0k

FAR AT RGAFE R R 22 POCD 1y & A", BETERFFEIE
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POCD XU Wt i T HL A BRI AR T, S Gl A2 [l A A
I APEASIRZG Y , 22 57 SRR A JE o Hh B AE 12T
e sl > SCAZ AR 5 S AR S RE R e 202 il ELF AT TR AT AT AT
LA IS BRI A AT NIRRT SOAR I ST 8 &% /)N
SN S R B A IV POCD A, 2 3 1SO /)N FRAE R BRAR
BRI FT 73 LoD T ey 4 A B T DA e X — 2808, DT
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[ 2 shRNA #E[5 i Sirtl /5% 4/ BDNF #1 GDNF £ R LE i
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Fig.2 Comparison of the results of BDNF and GDNF in each group after sirtl-targeted down-regulation by shRNA
Note: **P<0.01, vs. NS; “P<0.05, vs. NS + HBO;*P<0.05, vs NS; #P<0.01, vs. NS + HBO.

Sirtl 7R Hhim Rk, FESHMAICHL, #2015
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FRIZAKOE B 2 n] B, ks 3xTe- B /R 24 1 BRAS 7Y
/NEIAATRERY, BDNF H GDNF 2 8 32 [l IR A 2878 55 ()
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