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Study on Protective Mechanism of Dexmedetomidine on Cerebral Injury in Sepsis Model Rats Based on
SIRT 1/Akt/GSK3p/f#-catenin Signaling Pathway

DONG Xiaoliu', SONG Lihua', DONG Wei’, GAO Ming', ZHANG Xiugqing', LIU Weiran', XU Shijun', LIU
Tiejun’, CUI Lusha' (1. Dept. of Neurological Rehabilitation, Tangshan People’ s Hospital, Hebei Tangshan
063000, China; 2. Dept. of Neurosurgery, Tangshan People’ s Hospital, Hebei Tangshan 063000, China; 3.
Dept. of Anesthesiology, the Affiliated Hospital of North China University of Technology, Hebei Tangshan
063000, China; 4. Five Wards, Kailuan Mental Health Center, Hebei Tangshan 063000, China)

ABSTRACT OBJECTIVE: To investigate the effects of dexmedetomidine (Dex) on SIRT1/Akt/GSK3p/B-catenin signaling
pathway in cerebral injury of sepsis model rats, and explore the mechanism of its protecitve effect on cerebral injury. METHODS:
A total of 80 male SD rats were randomly divided into sham operation group (Sham group), sepsis group (CLP group), CLP+Dex
group (10 pg/kg Dex), CLP+Dex+Sirtinol group (10 pg/kg Dex+2 uL/100 g SIRT! inhibitor sirtinol), with 20 mice in each
group. Two hours before modeling, CLP+Dex+ Sirtinol group was injected with sirtinol via lateral ventricle. Sepsis model was
induced by cecal ligation and perforation in each group (in sham group, only operation was performed but no ligation was
performed). At 0, 3, 6 h after modeling, CLP+Dex group and CLP +Dex+ Sirtinol group were given Dex (10 pg/kg)
intraperitoneally, Sham group and CLP group were given constant volume of normal saline intraperitoneally. Cerebral tissue water

content, Evans blue (EB) content, apoptosis in cerebral cortex, the levels of IL-1B and TNF-a in cerebral tissue as well as the
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protein expression of SIRT1, p-Akt, p-GSK3p and f-catenin in hippocampus were detected 24 h after last medication. RESULTS:
Compared with Sham group, cerebral tissue water content, EB content, the number of apoptotic cells in cerebral cortex as well as
the levels of IL-1B and TNF-o in cerebral tissue were increased significantly (P<<0.05), while the protein expression of SIRTI,
p-Akt, p-GSK3B and pB-catenin in hippocampus were decreased significantly (P<<0.05). Compared with CLP group, cerebral tissue
water content, EB content, the number of apoptotic cells in cerebral cortex as well as the levels of IL-1B and TNF-a in cerebral
tissue were decreased significantly in CLP+Dex group (P<<0.05), while the protein expression of SIRT1, p-Akt, p-GSK3p and
f-catenin in hippocampus were increased significantly (P<<0.05). Sirtinol could significantly reverse the above-mentioned cerebral
protection and factor regulation effects of Dex (P<<0.05). CONCLUSIONS: Dex can protect the cerebral tissue of sepsis model
rats, which may play an anti-inflammatory and anti-apoptotic role by activating SIRT1/Akt/GSK3p/f-catenin signaling pathway, so

as to reduce cerebral edema, protect blood-brain barrier and reduce cerebral injury.

KEYWORDS Dexmedetomidine; Sepsis; Cerebral injury;

pathway; Inflammation reaction; Mechanism; Rats
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o R E W40 % 1L (CLP) 74 44 i 25 i K U
R KRBT — B A5 &, W H 2% I3 b 241 (0.1
mL/100 g) I8 i 19 G IR, BT BMO7 [51  , RE AR T )
FHBEIEHRYIFZ 1.5 em Y10 R E W, 45301 H
e W, OGBS A T Sk e 25 FLAL 55 M A o Hh a5,
A2 YR BEE AL, B NS K R BT
o N 75— [R) [l 9 s, 48 5 D) 11 . Sham 21 K BT 7
[FIFESL IR AL L LE W

CLP+Dex+Sirtinol 21 K il F1E R 2 h £ fiki == 7
SN Sirtinol , FAASRAE AT SR 2% K E H
Z-41(0.1 mL/100 g) [ f 1 SR I BRURR e, H4 JHL 11 e 7
ST AR ENIA L, LA 75 % £ B T Jr 2 522 1 E AT X A9
AL BRI R e s, T A 55T 1.0 mm, 7] J5 18 T
1.6 mm, F/NBUER S 1AL, 78 B FLARRE Sl T 5 e o
BEHEAGRIEL 3.6 mm Ak, LL0.5 pL/min {38 5 1 5 Sirti-
nol (54 4 2 uL/100 g; L 0.5% DMSO ¥ i Bt Lk 25
2 mmol/L IV, T4 CLRAT, B FHRTINNE 37 Cfi H:
BCE KA PR SEEE K S 5 24 5 min, Fifl
Je i A ) B AR 1 mm A5 5 min, 58 24k R A
ERE AL . AR PR BT AR 11 ORI PR 25 T He
PREETRIE

WRELE R 0.3.6 h )7, CLP+Dex 4 . CLP+Dex+Sirti-
nol ZH K L3 S B s 1 5 Dex (3744 10 pg/kg )™, Sham
41 . CLP 41 BRIV R S S AR A AL FEER K
2.2 IEFRET
221 KREWALEKE RHLHETEREEET
K, KI5 24 h , 415 BB 4 HR R, 2R F 25
J FA TR AR BE, 37 BT Sk OB B G 41 2, B R e KU
FN LA BRI 2 BRL L, IR0 B /Nl 2 Bk
A 3ANEB A 2 2L T 0 S 5 SRS B AR R
IR, HGE BT 100 CAYHERS R HERE 24 S AR
i, H AR, AR A R B TR R # AR
AL K I ZH 2 K e = (R — Tt )/
M x100% o MXZHZ 5 /Km0 R B A i
2.2.2  IMMGHHEBIRAE R EB/RESFIIEA TR
KRG Z 24 h , A5 B4 R R, T R ik 54
2%EB W (2 mL/kg) M7l o S, AT W R B 4n
TR B0 i TR AR s AR Sy i €6, 37 TR 5
Hio 2 hE B R BUREEIFAL ST, (I H074 1 PBS #E 1.0
U [ ELR O 1% < FH 10 % /K 58U (0.3 mL/100 g) TR
IR U , T R O e B F2 sl ik, B it 280 24k
WAL O EEE RSP GT, e OB —/N T,
4 PBS MK & 5 A K BRI, Je 518, 154 6~
10 min (G FE AR R 200 mL)T, 4545 K SN P i 730”
SEHEH o R RN (Y K B A O B S PR S A TG

HEZED 2020455 31 5 21 1

o, AR 1 AR, e ELAR B, DU B AR, SR E R ALY
Jei 3 R RSk UG , 2w MR R /DN , R A 2 B
i, O 10 mL A 2B A5 | [R] A 2L Fp oA 5 mL
TR , N AL AT A I L A A3 R TR
% 16 mL U, 308048 T 60 CEEAA I E
72h, WHLH)E, LA 1000 t/min 2.0 5 min, FFEVTIE,
BT, R A YE 6T 570 nm P AR E SAEA
KeBRfE 6% B (OD)E, MR ARIE S B (80,40.,20., 10,
5.2.5.1.25.0.625.0.312 5.0.156 25 ug/mL) , F| F Excel
FATH HARHEHTZE (y=ax+b) , FER A FE A 151 OD
AR B bR 2R A, T FEA EB ¥R ; FiAR
P AR K B4 2UH EB & it : EB 7 it (ug/g) =EB
W P (pg/mL ) x — B 356 B e {4 R (L ) /)0 42 5 £ (g ) o
KRG 2 EB & B 57 , 227 LA o7 B 5 e 2 2
JUEE

2.2.3 KRR )ZHL MM T- R R TUNEL/
NeuN G J2 ¢ H WAR Y A 3 TR . RIRZE 2524 h
J& 44T B A RRRR, $542.2.27 TR 5 A BE 5 EA 7
O IEHE R VE T B 5 R BB Sk BB , v U0 R (R
FE .8 um) , R 1 0.3% Triton-X100 T FLAK I , 25 Wl Bt
P41, FH PBS 35 & 5 minx 3 IK , 14 il NeuN — 4t (Fi B &2 H
1:500),4 CHFE LR W TSI A 4719 TUNEL Wl
W AT b, WonAE g A B (40 uL/F ), F
37 CF & NEEDEIEE 2 hs I PBSIHUE 5 minx3 ¥,
L FEDSOC AR TS . 7 Kk Bz J2 X S B AL A% B 6
AT RS {3 F Image Pro Plus 6.0 4% 45 5K 8] F )
DR RNk A B A i iE A T TR AT, DA TUNEL 24
£ P (58 T AT A0, FROR T T4l A% ) Fil NeuN 4t
O BHE (B8 T B4R a5, Fon g Ao ) i g i
PTG O (P T E AL R A T 408 , TR T 1)
AT AR, BOE Y E (A mm T 405N ) .
2.24  KEUKNHZ HFIL-18 . TNF-a/KF  SRA ELISA I
BEATAGIN . KRR EG 2 24 hm , 4% 20 I 4 KR, 4%
“2.2.27 N IR AR B G SEA T O R IR, K
ST S IO , w50 2 e HEAH R ) e idd B A
K FHBEFRALTF 450 nm ARG TL-18 . TNF-a/KF-.
225 KR 54 41 SIRTL, p-Akt, p-GSK3 B .
B-catenin 25 [1KIE/KF- SR Western blotting V2 #4745
W, RKIRGZG 24 h)m, 545 B4 R, 4#%2.2.27 5
IR A BE I AT 0 R T VR RN R, K RSk B
M o 43 B 2 20 BRI a4 75 2 1 g )
il 790 B4 2 A 24, T UK B R , T4 247 30 min. FF
HALPIREERL E 1.5 mL .08, L 12 000 r/min &0
5 min, B DA BCA YA I A& 1 vk B . IGE & 2R
F AR VR, DA e B0 R B - 3R TN A4 TR B 156 Je
VKT B FE R TR 5% 4 MLiE AR U= IR B AT 1 h A
SIRT1 . p-Akt,p-GSK3B . f-catenin —4i{ , f-actin P = (Fii
FEIEX A 1:1.000), T4 CHFE R ; 7 TBST IR

China Pharmacy 2020 Vol. 31 No. 21 - 2623 -
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Fig1 Immunofluorescence micrograph of apoptotic cells in cerebral cortex of rats in each group (x200)
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Tab 1 Water content and EB content in cerebral tis-
sue of rats in each group (xts,n=4)

ikl WA KR, % AL EB i, pg/e
Sham 4] 73231043 1382028

CLP4 78.12+0.767 3241036"
CLP+Dex 4l 74891057 1.62£0.17°"
CLP+Dex+Sirtinol 4 771914052 317046

F 06.948 34.942

P <0.05 <0.05

TE: 5 Sham 4 HL#%, * P<<0.05; 15 CLP £H FL %%, *P<<0.05; 5 CLP+
Dex 2] 44, *P<<0.05

Note: vs. Sham group, “P<<0.05;vs. CLP group,’P<<0.05;vs. CLP+
Dex group,*P<<0.05

3.3 FHHEKXRKALDIL-1B. TNF-07k FLbig

55 Sham 41 %%, CLP 41 . CLP+Dex 4 . CLP+Dex+
Sirtinol £H K FUIK 2H 2 IL-1B . TNF-a/K -2 8 & T
(P<<0.05) ; 5 CLP 4t %%, CLP+Dex 21 K Fil figi 2 21
IL-1B  TNF-o/K -1 i 2 34 (P<<0.05) ; 55 CLP+Dex 41
L4 , CLP+Dex+Sirtinol 41 K FRU 41 24 IL-1B . TNF-a
KR B E T (P<0.05) o £ 4L K BRAKALZH IL-18.
TNF-a7K PRl 25 4 035 3
34 HFHKRESHLF SIRTL, p-Akt, p-GSK3p .
p-catenin & A RIEKFLLE

55 Sham 4 4%, CLP 4 .CLP+Dex 4l . CLP+Dex+
Sirtinol ZH K 5l & 2 2 v} SIRTL ., p-Akt. p-GSK3 B .
p-catenin 2 [ 1A 7K P45 B A (P<<0.05) ; 5 CLP 41
Fe4s, CLP+Dex 4K FlifE Sh41 4 iR B 1R kK

Pz eI T “If
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F2 BEARKWMEEALBATHBMEBLNER (x+
s,n=4)
Tab 2 Number of apoptotic cells in cerebral cortex of
rats in each group(x+s,n=4)

A5 AT,
Sham 41 30621123
CLP4l 241312177
CLP+Dex 4l 189.204.16"
CLP+Dex+Sirtinol 41 268.75+11.34™
F 698.071

P <0.05

T : 15 Sham 41 HL#%, * P<<0.05; 5 CLP 4 4%, "P<<0.05; 5 CLP+
Dex H L4, °P<<0.05

Note: vs. Sham group, “P<<0.05;vs. CLP group,’P<<0.05;vs. CLP+
Dex group,“P<<0.05

R3 BAEAKXRBRWALFRIL-1p, TNF-azk F 4 45 £
(xts,n=4)
Tab 3 Levels of IL-1p and TNF-a in cerebral tissuse
of rats in each group (x+s,n=4)

415 IL-1B ,pg/mL TNF-a , pg/mL
Sham 4] 63.5418.16 73121561
CLP4 143.75+16.62" 23127423.19°
CLP+Dex] 106.28+1439* 107.54+1638"
CLP+Dex+Sirtinol 21 141.93+15.67°* 229851426
F 28.647 103.805

P <0.05 <0.05

;5 Sham 41 Fb 4%, * P<<0.05; 55 CLP 41 HL. 4%, *P<<0.05; 45 CLP+
Dex A L4, *P<<0.05

Note: vs. Sham group, *P<<0.05;vs. CLP group,’P<<0.05;vs. CLP+
Dex group,*P<<0.05

2% T+ (P<0.05) ; 15 CLP+Dex 41 H. 4 , CLP+Dex+

Sirtinol K FHE T 21 21 |3 B 11 3R IA KT 44t 2

ik (P<<0.05) . #% 4 K B & 21 21 v SIRT1. p-Akt,

p-GSK3B . S-catenin & 1R RG I ZE R L4 4.

x4 BAXRIFIHLA G SIRTL, p-Akt, p-GSK3p

f-catenin B AR IXKFRMLER (x £5,n=4)

Tab 4 Protein expression of SIRT1, p-Akt, p-GSK3

and f-catenin in hippocampus of rats after in

each group(x+s,n=4)

40 SIRT1/f-actin~ p-Akt/f-actin p-GSK3B /f-actin-~ f-catenin/f-actin
Sham £ 1.03£0.11 0.9410.16 1.02£0.13 105£0.17
CLpél 0.76+0.12" 052£0.117 0.65+0.08 0.70£0.10°
CLP+Dex 091£0.10"  0.75£0.12% 0.7940.117 0.86+0.157
CLP+Dext+Sirtinol 4 079+0.11"* 054000 0.62+0.07"* 0.68+0.14™

F 5010 10.092 13215 5.831

P 0.018 0.001 <0.05 0.012

5 Sham 41 Hb 4%, *P<<0.05; 5 CLP 41 HL 4% ,*P<<0.05; 5 CLP+
Dex 4 HL44,*P<<0.05

Note: vs. Sham group, *P<<0.05;vs. CLP group,“P<<0.05;vs. CLP+
Dex group,“P<<0.05
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