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[ Abstract] Objective To explore the effects and mechanisms of the cAMP/CREB signaling pathway on cognitive
and memory impairment induced by propofol anesthesia in rats. Methods From December 2021 to February 2022, an exper-
iment was conducted in the Animal Laboratory of Enshi Tujia and Miao Autonomous Prefecture Central Hospital in Hubei
Province. Thirty rats were randomly divided into a control group, a propofol group, and a group of 10 rats each containing 8-
Br-cAMP and propofol. The 8-Br-cAMP+propofol group was injected with the signal pathway agonist 8-Br-cAMP+propofol,
while the propofol group was injected with propofol and the control group was injected with 0.9% sodium chloride. Observe
the changes in cognitive and memory function of rats after 1 day of anesthesia. Results Compared with the control group,
the propofol group rats had a longer escape latency time and a lower number of crossing platforms (P<0.01 for all); Compared
with the propofol group, the rats in the 8-Br-cAMP-+propofol group had a shorter escape latency time and an increase in the
number of crossing platforms (P<0.01 for all). Compared with the control group, the propofol group had a decrease in the
number of grooming sessions, cross grid sessions, and standing sessions, while the central grid stay time was prolonged (P<0.

01 for all); Compared with the propofol group, the 8-Br-cAMP+propofol group showed an increase in grooming frequency,
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cross grid frequency, and standing frequency, while the central grid residence time was shortened (P<0.01). Compared with the

control group, the MDA level in the propofol group increased while the SOD level decreased (P<0.01 for all); Compared with

the propofol group, the 8-Br-cAMP-+propofol group showed a decrease in MDA levels and an increase in SOD levels (all P<

0.01). Compared with the control group, the mRNA expression levels of cAMP and CREB in the propofol group decreased (P
<0.01); Compared with the propofol group, the expression levels of cAMP and CREB mRNA in the 8-Br-cAMP +propofol

group increased (P<0.01). Compared with the control group, the relative expression levels of cAMP and CREB proteins in the

propofol group decreased (P<0.01); Compared with the propofol group, the relative expression levels of cAMP and CREB

proteins in the 8-Br-cAMP-+propofol group increased (P<0.01). Conclusion Activating the cAMP/CREB signaling pathway

can alleviate cognitive impairment and memory decline caused by propofol anesthesia, and its mechanism may be related to

the regulation of oxidative stress response.

[ Key words)

protein;Cognitive function; Memory function; Oxidative stress; Rats

PIA B2 H A TR PR 75 e () A S0
B R DLER Dk 4 SRR 25, i PR, FHACH Tz,
AT fE s AR E AN G2 e R, Hope R Je i %k
KEMEA A EAE BT o] fEREL S X g B0
it s B 1 B R I {H I R A A B e D) g
(LR ML o A 5 4 WA 0 L BRI R/ B B IR IR
TRV TeH 45 & 8 (cAMP/CREB) {5 518 s m] fie ik
PRANMIAFTE e B A P 2 Bl Sk AR 2
—,{H cAMP/CREB 155 i }% 7 PN 11 B JBR B 20K FUA
TR g T Re T R IR UV A TR — 2R
W BT, AR R T T cAMP/CREB {5 %
30 %X PR T P JRR P SR RO N D R 45 | 1C A2 T RE Y
S S AL HGE T
1 #MR5AEE
1.1 AR (1) 3h%. $EHUSPF 94 Wistar KR 30 H,
AW 5~11 A KB 210~300 g, g [ 7 M H 2R
YIRHE A BRI ] STERRE 40% ~60% | % i 22 ~28C
(B T ) s Hh R AT 3E R PR SR 5 d, i e R AT 5K
5. sS4 T IES . SYXK (#)2023-0318, 2 I sh ¥ 5
B A FRELR A AHDCRILE HEAT AR SEI A, H B BR Bt
PHZE By 2 vE [ 2 (20210612) . (2) X258 . HTA
By e AR Sk A R | (185 S30930-25¢) , 8-
T-IRRHE R (8-Br-cAMP) Iy H 3 & HERL 4 A PR A

525 14431-10) , il 3K 5 95 W B 22 ( enzyme-linked
immunosorbent assay, ELISA ) {7 & W F I ¥ 45 4=
YIRHE A BRA 7] (585 XY2479A) ,cAMP .CREB #ii4&
WFRI T EmER AR AR AR (RS
PL0403123) , (3){X#F1% %5 Morris 7K 5 1 17 b 3¢
R AR A BRA R (A5 ACT-200A) , 6%
BB T A st P A KRR A IR R (RS Ss62-
XTL-220) , B A3 {00 T LU 4R 3 AR e BB A PR A
(%1% LD-96A) ,PCR {04 H i AU E MR A TR

Propofol; Cyclic adenosine monophosphate/cyclic adenosine monophosphate responsive element binding

N (S 2720)

1.2 SEE P 2021 4F 12 H—2022 42 A Filldesd
Uit = F G R IR L BEBE sh ) 52 50 2= A TSE 5
ZRESCHR[ 7] 7 R B R IER BB, 30 R R
TENPEMRTR 5 d S FEHLECT-25 50 Rt BRE T2 |
8-Br-cAMP+AHERZA145 10 H, 8-Br-cAMP+P I M3 4 K
AN ) 25 7 5 cAMP/CREB 13 53 J& 1% 2 77 8-Br-
cAMP 10 pl, 7F 5 10 min J& , XF NIABI 2 . 8-Br-cAMP +
PITAE K R K0 7E S A TS TA B 10 mg/ ke, FF 80
TERSHE G AN IAES 24 mg - kg™« h ™' 4EF5RRIR2 h,
DA R T A A48 ) RS2 SRR A e Bk o Y 2
AN ), XA KRN E S 0.9% A ik
14 ml/100 g,

1.3 WIFEbR-5 vk

1.3.1 KRB MES . TG 1 KX 41KR
RAGH  BA A R IE O TS R,

1.3.2 Morris 7K BN TG 55 1 RiF4T Morris
JKE B B B 50 em | ELAR 120 em 7K iR 25°C Ay 1R
WK 4 DGR, 7R 1 PR3 E HAR 30 em
$i 10 em 5B K R S e K P E
TR BEA R AR, R B 1R K A WK T -6, 7K
HRCEER R, SEIR A e 2T BB S d R C BB T d.
FE2 2] By BT R R R — B[R] 2E 52 R v o R B A K
o BAGS I SRRER 60 s N TR 15 Jr i B 1) ( dk skk
WK #5860 s WICH 60 s, B RFEAT 4 222,
55 5 Rk IR IAAE I e 45 3158 6 RIGTF B
2 KRB ATK AR —Z R, e SR L2 8T 58
1.3.3 Wi . TRREE S 56 2 RT3 50 4
SEEG, W AR A SR A TC TR SR (80 emXx 80 em X
40 cm) FAIR 53R 9 8, 8 K BUVE T b gk, b AT
5 min { HERR , 38 1 EG W R G0 0 KRR BB L,
rh AR 45 B ) B5 AR OB (2D 3 S A AR AR ) Ll



+ 236 - BEMERG 245 2024 452 A 5523 55 2 81 Chin ] Diffic and Compl Cas, February 2024, Vol.23,No.2

SERE (TS > 1 em) #EATSETHIC %, B8 H KRS
B R 75% SR TR

1.3.4  JRIAIER . T Ll S50 58 LR , 3 R BURR B
JE AL, 3B BURE S 20, bR AR, - 80°C 1447,
Vi T 21 230 2o Ao VPR I K A I LM SR LT
JE 5 wm, HE 5 B SR FHAS BEVIORE | ZR IR K AT 7K 4k 2
PR, Z A HE Jeta T2 s X K5
HAR L SR TSR

1.3.5 g B VR AN s oK A . B 1.3.4 h
PRAFFRLI Sy 2 21, 4 FE ) e 1 B 45 i 1 Vg Sh 4 21
AP0 B B FVE R, 38 0T ELISA A 4% 41 K B
T IL 41209 % (MDA ) B 48 1L 9 5 AL il ( SOD ) 7K
-, ELISA a7 &5 th 8 I DUUR 2% 28 BB A R
feft,

1.3.6 542 cAMP .CREB mRNA 2k &A1 . B
1.3.4 FRAERE RV Sh 4 20 BEHUEL RNA, DL SR 2%
J6iE B E cAMP .CREB mRNA ik, ¥ 441
W) RNA i i Takara 33 5% 56 3 7] & 356 % ¢ R
cDNA, 5155 % H Primer 5.0 %31, 5 3 PCR
10, It 2722 )5 kB cAMP  CREB /) mRNA
Tk,

1.3.7 5404 cAMP .CREB #& H K . K UG 24
U AR R IR AL 218 1 4R G0 & B R AT 2R I,
c¢AMP CREB ik & i iF Western Blot 72 #4746 I
TR AR S HLE A 80 pg J5i#E1T SDS-PDGE
FLUK , VKSR e A L 2 PVDF I 1, 5% B Ag
Wiks ) PVDF i 17 £ 1], cAMP ,CREB — 47T (1 ¢
1 000) THEIK FZE IR E 120 min, 58 85 % H TBST
PEWE 3 WK, 5 min/IK, J5 K ¢cAMP  CREB —#i (1 :
1 000) FHEPR L= IR F 60 min, 5¢ 55 K A TBST
VEAR 3 YK, 10 min/IK, b 2% %06 52 >k A ECL, DL
GAPDH HNZ | XS 257 JK B 6% (R FH Image J
A5

1.4 GiitsEorik R0 SPSS 19.0 i 4 ity

ARG AT AL B, FFA IEA AR 1T 2 R D v +s
IR, 22 21 (8] Lo Bk O 22 3 #r, 2 4L TR) B Bk
LSD-t# 45 . P<0.05 WEFH G2 L,

2 & R

2.1 3HRE—MIEH G X B4 KB K/ME i
B ESIER, OV R, BAOGSE B IE R ; NIA
ARBMEIR R, BEIOLE, I AT 81R 2%, K #f
F2JEE 5 8-Br-c AMP + PN {1 13 21 R BUAH X 36 ik 4 o, B &
trs, HFEIER  EA R,

2.2 3 I KRE Morris /KR EIAZE R LI SXFRAH
FEAEE, PRI B 20 K B b VB AR T s ) S 4 | 27 07 5 0K
%&?F&(fko-(“ ) ,'—ﬁ?ﬁ/ﬁ%‘éﬂ tl:?i, 8-Br-cAMP + TN JA
Py 2 K B b s PR IO B ) 408 2, 28 BT 5 B T (P
<0.01) , W1,

F 1 34K Morris KRB ML R L (52s)

Tab.1 Comparison of Morris water maze test results among three
groups of rats

4 no HEEEEREI(s)  FHOTPARE(R)
popiekiel 10 6.23+1.02 4.29+1.06
[RlELLE 10 24.59+2.17° 1.58+0.27*
8-Br-cAMP + A M £H 10 13.57+1.59" 2.92+0.74"
F1H 12.287 3.351
P{A <0.001 <0.001
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23 3 MKEW NS SR IR, )

ZH BRI 3l ST BT B, v g 45 BE )
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Tab.2 Comparison of open field analysis among three groups of rats

4 n BB UWEL(K) Hh A 45 BRI ] (s) EERERE(K) ST REL ()
X R ZH 10 4.29+1.02 4.30+0.58 42.89+10.03 12.13+2.57
RN ES) 10 1.80+0.36° 6.72+1.12° 25.63+6.18" 6.01+0.72°
8-Br-cAMP+N YA 41 10 3.18+0.59" 5.67+0.69" 34.72+8.60" 10.12+1.25"
F1H 2.979 4.806 1.955 2.224
P{H <0.001 <0.001 <0.001 <0.001

SRR AR, P<0.01; SN IABY A HL R, P P<0.01,
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Fig.1 Comparison of pathological changes in rat hippocampal tissue under light microscopy (HE staining, X 200)
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Tab.3 Comparison of oxidative stress index levels in hippocampal

tissue of three groups of rats

A5 n MDA ( pmol/L) SOD(U/ml)
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P <0.001 <0.001
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2.6 3 ZHREMEDLAHL cAMP .CREB mRNA £iki It
BOGXRRA E, NIA M4 cAMP . CREBmRNA %
IR (P<0.01) s 5N ER A L AL, 8-Br-cAMP +14
B4 cAMP .CREB mRNA 358 F7H(P<0.01),
WK 4,

&4 3HKRE cAMP CREB mRNA FiAH L (x2s)
Tab.4 Comparison of cAMP and CREB mRNA expression levels

among three groups of rats
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P <0.001 <0.001
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Tab.5 Comparison of relative expression levels of cAMP/CREB
signaling pathway related proteins in hippocampal tissue of
three groups of rats

4 n cAMP CREB

papitckiel 10 1.00+0.01 1.00+0.01
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PiH <0.001 <0.001

T 53 RS, " P<0.01; STATAEA LL L, P P<0.01,

B2 34K S 440 cAMP/CREB {5 5 3 % 4 OC & 11
WB [&]
Fig.2 WB diagram of cAMP/CREB signaling pathway related pro-

teins in the hippocampus of three groups of rats
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