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ik I A RR S SPEAUMEIE C57BL/6 /N RFAALY # shamZL, MIR—ControlZ1, MIR —SevoPred, #4110%,
48 B AR SPF M IR 3R R B 3Lrk (APN KO) /) A FEALS A KO—sham 28, KO—MIR—Control L, KO-
MIR —Sevopre 2, KO—MIR—Sevopre—AdipoRon#i, #4010 2, #0320 C57BL/6 /s RAEAER B R pe b 22
J& 12 h fn 3 845 P Ak T B IR B AL ; A2 Morris KB 52 3ot 328 C57BL/6 1N RAEAEA 5 4] 3, 3 BB 4k
PG 24 h o vkak B Fa R A 420 APN KO /N SRR ) AT B A 22 G %1 R B 2 R 5 4 Reg#R .
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sham 283648, MIR —Control 21 & B a] & R B 2E K (P <0.05), 5 MIR —Control 2L }b4% , MIR —Sevopre 28 /s A & B
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Sevoflurane preconditioning protects cognitive function of mice
after myocardial ischemia reperfusion injury by increasing
level of plasma adiponectin®

Chun-hui Wang', Yi Yue’, Shao-kai Liu', Xiao-xia Liu', Yuan-zhen Liu', Yan-qing Zhang’
(1. College of Anesthesiology, Shanxi Medical University, Taiyan, Shanxi 030001, China; 2. Department of

Wk B . 2022-02-28
ST - FE HREEIES (No: 81700327) 5 111 P 4 FERIAF 72 1K1 70 H (No:202103021224401 )
[FEfEVEE | KW, E-mail: sxtyzyq@sina.com; Tel: 13935195692

+ 33



EBREAE 93245

Neurosurgery, Shanxi General Hospotal of Chinese People's Armed Police Force, Taiyuan, Shanxi 0300006,
China; 3. Department of Anesthesiology, The First Affiliated Hospital of Shanxi Medical University,
Taiyuan, Shanxi 030001, China)

Abstract: Objective To investigate whether Adiponectin is involved in the protective effect of myocardial
ischemia reperfusion (MIR) in mice pretreated with Sevoflurane. Methods Wild C57BL/6 male mice were
randomly divided into three groups, each group had 10 mice: sham (sham Operation Group), MIR-control (model
group), and MIR-Sevopre (pretreatment group). Male adiponectin knockout C57BL/6 (APN KO) mice were
randomly divided into 4 groups, each group consisted of 10 Mice: KO-sham (knock-gene sham Group), KO-MIR-
Control (knock-gene-Model-Group), KO-MIR-Sevopre (knock-gene-model-pretreatment-Group), and KO-Sevopre-
adiporon-MIR (knock-gene-pretreatment-drug-group). The concentration of high, middle, and low molecular weight
adiponectin in plasma of C57BL/6 mice in three groups was detected at 12h after modeling or control treatment. The
swimming rate and swimming latency of C57BL/6 mice in three groups were detected at 24h after modeling or
control treatment by Morris water maze. The incubation period of mice in APN KO four groups was detected on the
Ist, 2nd, and 4th day after modeling or control treatment. Results The swimming rates of CS7BL/6 mice in the
three groups were compared on the 1st, 2nd, and 4th day after model replication. The repeated measurement design
was used to analyzed the results, which showed: (1) There was no difference in the swimming rates of mice at
different time points (P > 0.05); (2) There was no difference in swimming speed among the three groups (P > 0.05);
(3) There was no difference in the trend of swimming speed among the three groups (P > 0.05). The latency of
C57BL/6 mice in the three groups was compared on the 1st, 2nd, and 4th days after model replication. The repeated
measurement design was used to analyzed the results, which showed: (1) there were differences in the latency of
mice at different time points (P < 0.05); (2) The latency of the three groups was different (P < 0.05). Compared with
sham group, the latency of MIR-Control group was longer (P < 0.05), and the latency of MIR-Sevopre group was
shorter compared with MIR-Control group (P < 0.05); (3) There were differences in the change trend of incubation
period among the three groups (P < 0.05). Compared with the plasma adiponectin levels of C57BL/6 mice in the
three groups, there was significant difference in total adiponectin, high molecular weight adiponectin, and medium
molecular weight adiponectin (P < 0.05), but there was no significant difference in low molecular weight adiponectin
(P > 0.05). The latency of sham group was negatively correlated with plasma adiponectin level (» = -0.480, P =
0.033), that of MIR-Control group was negatively correlated with plasma adiponectin level (» = -0.300, P = 0.040),
and that of MIR-Sevopre group was negatively correlated with plasma adiponectin level (» = -0.730, P = 0.019). The
latency of APN KO mice in 4 groups was compared on the Ist, 2nd, and 4th day after model replication. The
repeated measurement design was used to analyzed the results, which showed: (1) There were differences in the
latency of mice at different time points (P < 0.05); (2) The latency of the four groups was different (P < 0.05).
Compared with the KO-sham group, the latency of the KO MIR-Control group was longer (P < 0.05), the latency of
the KO MIR-Sevopre group was no difference compared with the KO MIR-Control group (P > 0.05), and the latency
of the KO MIR-Sevopre-Adiporon group was shorter and compared with the KO MIR-Sevopre group (P < 0.05); (3)
There was no difference in the change trend of incubation period among the four groups (P > 0.05). Conclusion
Plasma adiponectin is involved in the protective effect of Sevoflurane pretreatment against MIR injury in mice.
AdipoRon can take the place of Adiponectin in the protective effect of Sevoflurane on brain cognition after
myocardial ischemia reperfusion in mice.

Keywords: myocardial ischemia reperfusion; mice; sevoflurane; adiponectin; postoperative cognitive
dysfunction
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244 AL B AT DA 4% MIR 513 #9 POCD , 2 1 AL
W AR5 W o IRIKE R R — b 32 i AR U7 At 53 0
AN R, Hofe— e #R B B AEZE T POCD 1) kA %
JRT AR g AN T A L U AL S SR AP AL R S S
BRIEZ Y LA G

A 5 AT B A= il B AT SPEF 9 EYE C57BL6
/N BRORD f B R AF SPF ¢ HE P R BBE 2 3 N A R
(adiponectin knock—out, APN KO) /N E., & ] MIR 45
AU 3L 2 ff B2 ) 3R i B 2R A L o Tk Ak AR AP
MIR B AL/ FAHI D BE AR H
1 MESFEE
Y GRFI RAL R
B7 A fd B R AE SPF 24 kM C57BL/6 /N L 30 H,
B 8 ~ 105, RHE 20 ~25¢, W9 HILTHER K
W) S O [ Bh ) SR B AR PR R IE S . SCXK
(&) 2015-0001]; f 5 B 4 SPF HEM: APN KO /)N Ff
40 2, Wi 8~ 108, KhHFH20~25¢, H LI IT
B A W B A RS w) B AR 2 1 52 8 A 7 1 AT HIE
5. SCXK (%) 2015-0001], LAt (b fE 5 B
24 BRA W, FE FUEZ H20070172, HLKS < 100 mL) ,
/0N BB TR 25 B o 28 AU Je 0o iR & (92 I
HfEA Y TRARAF, EK0596), JgBERECH]
(AdipoRon) (3Z[E Med Chem Express 2] ), 2% L&
ot ((iEfE R R RRAE, 5. 19101331).
NS AL (32 & Harvard 23] ) o
1.2 ¥ ESERESH

C57BL/6 /)N BB HL 5324 sham ZH . MIR—Control 41
K MIR-SevoPre 21 , 5341 10 H . APN KO /) BLUFfAL 5>
3 KO=sham 41 . KO-MIR-Control 2 , KO-MIR-Sevopre
4 2 KO-MIR-Sevopre—AdipoRon #H , % 41 10 H .
MIR-Control 2 . MIR=SevoPre 2 . KO—MIR-Conirol .
KO-MIR-Sevopre 1 . KO-MIR-Sevopre—AdipoRon 41
K FHZEFL e AR 20 Ik 20 iR 32 30 min VR 52 8 7 A 5 1%
S MIR #EAY 5 sham 41 A1 KO—sham 41 H 27 28 AN 2%
fL ;5 MIR-SevoPre 241 . KO-MIR-Sevopre £ #il KO-
MIR-Sevopre—AdipoRon 21 /N i & F R #E . Gl A
2% £ FkE 10 min J5 38 A 95%0,-5%C0,, G 3K,
% YK 6] B& 15 min, KO-MIR-Sevopre—AdipoRon 4 :
REAY A AT 10 min, L FUEE 1040 2 A9 APN KO /)N ]
A RS T KW AdipoRon 20 mg/ke

1.1

1.3 Morris 7Kk 5 5236

341 C57BL/6 /N R B2 4 21 APN KO /)y fR 34 75 A5 Al
SISO A RSS2 K. B4 RibT
Morris 7K 2 B 928 . 2 B BARNHART 45 (% 7 511,
UK /NPT, 2. 4R AR A KL, 2
SR /N B TG SR N R 27 s fE), RIVERERIN L i
W/NEFE 1 min WIREAREIE-&, 515/ NREPES
120 s, ARIIFE 1 minif.
1.4 [MEEAEBEEKTE

KA 3 4 C57BL/6 /Iy BRAE A5 2 A i) i o) At Ak 24
J5 24 h B # Sh K M 2.5 mL, 4°C .3 000 r/min &5 0>
10 min, HCEIEW, RS B/ BUIR IBE 38 W IE f g2
XA & 0 15 3500 G U B A5 I s g 1 R K OF o
A OEEAVE R A, BB R KA i o
oy, RT3 R, 3 2 C5TBL/6 /N B
M ANREEE . ST RIBIEE . T FREIRERE .
7l |1 G
1.5 #FitEHE

K H Excel 2010 #2537 8048 4, R SPSS 26.0 4¢
TR AT BG4 BT o T i R S5« bRt 22
(xxs) Fx, HECRMER W& 2 500
o 220, dE— A LA LSD-e A 55 s SR
Pearson 32 K 36 4 e P . P <0.05 22 58 G il 2

Y,
2 Z#R
2.1 34AC57BL/6/NRIEEIEHIFE 1 R . FE2KH

% A RHYFEKIEE LR

34 C57BL/6 /N B G il J 5 1 R . 55 2 KAl
S54RI IFKCE R L ER, R H S S Ty 2
AT, B QO [R] B TE] A 0N BT Dk 38R T 2
5 (F=0543, P=0.584); @3 4/ FIiFIK#E R I
#% (F=52907, P=0.375); @340/ RiokidE %

M A fe #6225 (F =1.266, P =0.295) .
W1,
&1 S4HCH7BL/6/MNFREBEEFIEE 1 R FE2XRFE 4K
FEKIEZREEE  (n=10, cm/s, X+s)
2H 1] EADS 2R VDS
sham 41 17.72+0.61 1743048  17.47+0.39
MIR-Control 41 17.62+043 1745050 1776 £0.55
MIR-Sevopre 41 17.11£0.68  17.32+079  17.33£0.53
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2.2 3#HC57BL/6/MNRIEBIEHIFE 1 R . F 2K
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341 C57BL/6 /NRBE R il 555 1 R . 52 KM
S AR b, SR M a5y U7 2553
B, 558 QOA [ B E SN BOE KA 2 57
(F =1662.005, P =0.000); @341/ ERGA
%5 (F =38.685, P =0.000), 5 sham 4 b %,
MIR—-Control 4 £ i [H] g WA AR A SEH (P <0.05), 5
MIR—-Control ZH %8, MIR-Sevopre ZH /)N B4 I [1] 15
AR i (P <0.05); 33 41/ Ay i fR 10128 1k
A LR (F=5.870, P=0.002), W32,

*2 3HACS7BLO/NREASHFE 1R FE2RXMFEIRH

EIREALLE: (n=10,s, x+s)
ZH 5] EADN 2R AR
sham 28 3409+135  2673x098  10.29+0.97
MIR-Control 41 35.41+3.20° 3006+ 1237 1557 +1.27"
MIR-Sevopre 4l 3430 +1.63% 2726 +1.09%7 1022 +1.28%

E O sham 4 L&, P<0.05; @5 MIR—Control 4 145, P <
0.05,

2.3 34HC57BL/6 /MNRHIBEEAZ K LB

341 C57BL/6 /N ER B R 16 K LA, SR
ZorHr, BIRERE . M FRERE. P TR
FREE R 2R B G E X (P<0.05), fK5rF &
REZRLGIT¥E XL (P>0.05); #E—L WAL
#, 5 sham M, MIR-Control 41 1Ml 3¢ B HEHK % |
mATRIGIKE . P FRIFEEE KR (P<
0.05), 5 MIR-Control 4 X, MIR-Sevopre ZH Ifil 3
SRR E . maFRIBKE . P REIEREK
FTHE (P<0.05), W3,
2.4 34HC57BL/6/MNRINENThBE SAEEE R K F /Y
X

Sham 21 /]y B9 7 AR 00 5 B8 B0 28 7K 52 AR O
(r=-0.480, P =0.033), MIR-Control ZH /> F i ¥ 1A
W5 RRER R KPR AAEE (r=-0300, P=0.040),
MIR-Sevopre 21 /Iy B9 ¥ AR 10 5 i 006 3 /K1 422 17 AR
* (r=-0.730, P=0.019),
2.5 4ZHAPNKO/NREBEEHIFE 1R . FE2XH
FARBBARBLER

4 21 APN KO /Iy RS A2 ] J5 565 1 R (50 2 KRR
554 R R LA, R R 0N R O 2541
Br, g5 5 OAS [F] B[R] /N B AR A7 22 5% (F =

o325
* 3 34HC57BL/6/MNRAIFSEEZEKFLLE
(n=10, pg/mL, x £ 5)
o I [P T K5+
= JoNIE R S
RIS RS RIS

sham 2 898+0.16 3.59+024 198+0.11 1.48+0.09
MIR- o -

499 +0.14Y 1.98+0.13"Y 1.48+0.11Y 1.48+0.10
Control 21
MIR- ° 9 o

776 +0.16% 2.53+0.15% 1.67+0.11% 1.45+0.09
Sevopre 41
FAH 170.261 6.461 16.978 0.688
P 0.000 0.000 0.000 0.511

1 : D5 sham 4 HL# , P <0.05; @5 MIR-Control 4 lL55, P <
0.05,

1428.137, P =0.000) ; @4 41 /)N B i1 w5 AR 00 A 22 5+
(F =34.611, P =0.000) , 5 KO-sham 41 It % , KO-
MIR-Control £ {# K ] #E K (P <0.05) 5 5 KO-MIR-
Control 21 #H It , KO-MIR-Sevopre ZH W e 2 5
(P >0.05) ; 5 KO-MIR-Sevopre 1 [t # , KO-MIR-
Sevopre—AdipoRon £ WK M 45 1 (P <0.05) ; B4 41/
B 7 R 39T 19 78 Al 3 T 22 S (F =2.054, P =0.069) .
4.

F4 AHAPNKONREREHEE 1R . F2RMEIRH

BIREALLE: (=10, s, x£5)
215 EADS EYEN E¥ES
KO-sham 41 3590+3.73  31.90+191 1130+ 1.49
KO-MIR-Control 1~ 41.90 +2.13% 37.60 = 1.51V 16.30+2.21¢
KO-MIR-Sevopre 20~ 37.50 +1.58  34.00+£2.45 15.00+1.70

KO-MIR-Sevopre—
AdipoRon 21

1 : D5 KO-sham 41 L3, P <0.05; @5 KO-MIR-Sevopre £H
4, P<0.05,

36.90 +2.02% 3230+231% 1420+ 1.75%

3 itig
R IE 2% 2 1R 7 40 B 43 s i — b 2 Th Rk 2 1,
XF AR G359 EL A R AP 1 MY, A [ BA A9 S 06 45
WRRIRECR S5 7 L JUk 7 Je 45 2504035 MIR /N R
(R TA N ) B ) e R 2 b 1 O 75 5 1 4 A 6
RAFTH A 2%, P Z RS HLAg 7 o AT
K ATHL
MIR J2 Ifi R H UL A6 5 B A= BB O JOE I 9 A1)
PRV 2 5 R LA R P AR BRI X0
o145 22 A W 7 A R WA, A BIF 5 45 S (R IE B 7
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MIR J& 24 h MIR-Control 41 Fl KO-MIR-Control £ f#J 7K
HEVERIAE R N T REZ Bt o TR i AR F 5 245
R AR S i 5 45 2H /N BRI DK SR TE B B 25 5 X
$E7R MIR 521 CS7BL/6 /)N B TA 1 T BB (H F AN 52 i
INRIZEShTRE . AR, LR R
AT MIR A5G F DA 0 B g LA 8 22 46, AR 0F 5%
45 B[ B i 7 KO-MIR-Sevopre—AdipoRon ZH 1 1k 1
i NI RE R E . A BFAE R, MIR IR A IR
1k KT B AR, i AR B 2R K OF 5 A A TR AH
KM G AR AR — 8, AR E SR 3H
C57BL/6 /|> B BiE 3K 22 7K 7 R\ 0 B e 1447 AH DG M
GyBT R, Wi 2Z ] UG

2013 4F , 45 51 K% OKADA-TWABU #{ $7 25 i
TE 5 N6 R AR AL /N T ARG W 9T i 24 R BR 1k
R Z R sh7) AdipoRon,  AdipoRon J& 75 E. A Fl 5 B
FARRLA A0S R BIE S . AR E5 R &
M 5 KO-MIR-Sevopre 4 It % , KO-MIR-Sevopre—
AdipoRon £ AR B 45 45, 1 KO—MIR-Control 20 5
KO-MIR-Sevopre 21 2 B8] JG B} &} 22 5 , 487 L Rk &
FEHAR R SRR E A X

AT FEATI AT HE— 28 S5 B < 26 T/ RO S g
ARG 6 7 2% B — | o7 R AT Ry 2 i 3R LA AH G 2R
FR AR 256 09 07 3 S i g5 R 22 . Ik
b, b STk A B MIR 453495 5 /0 B 60 2 i A £
P4 R 5 R AR 8 2 5 A AT A0 40 [ 42 i
HNHIN R R AR A Rtk — 055 .
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