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B S iE & AR BRiE S E AT R RIER

MR

WE BN HEAWBSENINBIERE DML ET
HEER. FiE BUREBUREG &R U S &0, BEPLsr
Xt RRAL TRYABRAL TR A S &ML, R Amk
BE LG AO 5 (XTT) M S A B ARAS M # £ T T, Western blot
PRI H WS TR DG HE R . BB IR R BRUBEAIL 43 2 XF
MR THIHMAE RIS R A 5 EMEH, L 100 me/kg FIIH
Wy 2RI 1 ), R LA 50 mg/kg TR IAEE ZF 10 mg/kg 44
MEIRYT . SR Morris 7K 2K BRI K BN Z0 T 66, TUNEL %
RN B 2 TT IR TG O, e R B (O S 4200 B
WA L, Western blot YA Al A W 5 A T-AH G 3R ik, 4
R oBMAaRE BRI F N T TITH B B A T
S5PIA B LA L, W0 R 2 AU A G EE UReE 3 T/
MXREARE3 1 (LC31/LC3 1) 5 Beclin-1 k3 0m, {H
JH T8 1 85 D19 2 e = R B A -3 ( Cleaved-caspase-3) 5
Bax RILFEAL, EMBER T, ST0I0M 4 L, TN R4
K2R BT RV R D, BRI AR 2 41 TUNEL FH M 48 i %
5 Am/IMEE > AN, BRI R ALY R IR
B 1 (mTOR) #3KFEMT, H. L.C3 MT/LC3 1 5 Beclin-1 3k
Ham , Cleaved-caspase-3 5 Bax kL, HE X H M
FTHRERAZW, &ie FHERELIH mTOR
Ak, E— 2D UE T AN AW, 2 T B e A
ZInPET R T KRBT RE,

KEIA O TIIAM; AN AT AT AR TR
RESES R742

XHEkFRER A XEHS 1000 - 1492(2022) 10 - 1552 - 07
doi:10. 19405/j. cnki. issn1000 — 1492.2022. 10. 008

W BT K I BE A | BOR 22 2 I R 4%
FARIGIT . BIRA A NIFUR BN A i, AR
JE NN RE R A5 & A R IE AN It S
T A BE PRSI TG Fi , NIAEE— il
PR ISR R 251, BAT R 5 T4 il 571
W E R AL e R SOk Y HE

2022 -08 - 01 ik
HETH /R AR X HRRER S (45 :2019D01C116)
VR AL SRR B R BRI R EEBERRESRL, 58 K55 830001
FEESIAN M W, 2, B R
EEE, & W, BRI A S, AR E-
mail; 2339672366@ qq. com

PRI TE & 0 0 B R b 5 R AR5 A S RE R
B, FE B ML) 3 2 i o XM 2T IA T

ML TR MR RS T T 3, M Aot A
WA A B G R . AT A MRS T R
ZIAAFAES 2 IS 41, A Ik aed J3E S sl o 4 vl g
A T B RETES BR BTt A
SIATHR S5 T RIABHE SR RS A
RERERFRE AR, PR IR TSR F W i s 5 0
S PRA B S A 20 T I R

1 HESHE

1.1 EERFIAMEE A LR S (100
mg/10 ml, 1t ;2019050901 , P4 22 57 F il 254 BR 2>
m)) s N IA T FR 2 (10 mmol/L, #it5 : HY-294057 ,
i =99.0% , FE MCE A dl); HiAHEE (10
mmol/L, 1t 5 : HY-3501-2196 , 4 &£ =99. 0% , &
MCE /A7) ; M (25 g, 1t5:018]5342, 4 ¥ =
99. 0% , 3 [ Sigma /2 7 ) ; PI/Annexin V 32 45
& (2 Thermo 237 ) ; TUNEL 4% {033 57 & ( 4 [
Roche A7) 5 BUJRPATEFE Anti-mTOR Piik R if £
el Anti-Beclin-1 | FUE 558 B Anti-Bel-2 UK R
U2 TilE Anti-Bax (I = M A I H R A FRA ) 5
Y 5B T [ T ZH Anti-LC3 BT | A U8R vE e 4
Cleaved-caspase-3 Pl ( £ E Abcam 23 #]) ; BLR B
YEfE Anti-B-actin JLK  HRP Fric 1L FEPT B/ A 1gG
(H+L) (AR RAEMHEARGRAF) , Hll
A (15 Cyto Flex, DU 78 8 FE JR 45 25 fir Bl 24 8
Al 3 AW AR (15 . BX53, H AR Olympus 23 H) ) ;
HL 3% 5 2 IOBE (B4 55-. CXT7 Pro, 3¢ [ Thermo 2
Al s AL (5. 5100R, B REEAEWHE AR A

A,
1.2 RBEFR
1.2.1 BRI B2 x 10° DR ST T

96 LAk, 7 xf BRZH INTH I 2H R IR R A LA
Mg, O H AR R HY AL [ 2, 3-Bis- (2-methoxy-4-ni-
tro-5-sulfophenyl ) -2H-tetrazolium-5-carboxanilide , XTT ]
RGN A [ 9 2 PR T 5 %o 200 B 1% g 1) S e, i =X 4
ARKEM 100 wmol/L FHHARE R 5 20 wmol/L M+
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T PO YA B 75 5 40 B R 12 i 3 /E A, Western blot
RN B W S PR T R A

1.2.2 Ak 32 HZi KA BEdE, SPF 2%, 12
A PR 500 ~600 g, BT 5 22 B2 sh il 5
HUD AL ISR PEMESE 1 BEHLAY A R RA
BeH TR IATE R S A, BERXT IR B, I
TS PRI B LR S, 77 100 mg/ kg, FFEE 1 JE
K SRR Ma], B A A R A K RSS2 1 RS A
B, M 50 mg/kg, WML K RELE 1 FESE
M A5 10 mg/kg, $E T 2K, Morris 7K 2K BRI A R
INFIDIRE , TUNEL 4% A6 K B S dp 22 oo o,
FL 325 S 0 SO LS A0 L P 1) /MBS &, Western
blot Kl 1 g 5 98 T-AH DG (%A

1.3 ERWZTRERNEA/HE HEI6 ~18 22/,
i) J ARAT R B, AR ) 1 S R, 3 B8 2 R AR
M4, BUG D420, FHIREFBY & 55 D) s e e, 14
Ak, ARG FEHE TR B B 40 wm G 0 1 0 i) i 20 40 i
Bk, BOUEEDTIE , ARG FREE B 6 FLAR AL
FhZ 1 x 1074000, 15553 ~4 d J5,0. 25% JHEEG 1L
Je AT JE A

1.4 XTT #0024 A0 33 58 1 i 20 i, 4L m
A 100 pl & PMS B XTT 43,37 CHEOGHFH 2
h, 76 BEAR AL 450 nm P 4 A0 I 5E W 5% B (E (absor-
bance value, A). 409 1= b ] = ( Ay, —
Agegon )/ (Aspma, = Agpg) X 100%

1.5 AR HUMZGb 35 B AR, AR
TV AL 21 M, PBS PEI, LA PI 5 Annexin V 3 {5
{&,ﬁéﬁlﬁgﬁﬁ 5 min, MG PI 5 Annexin
V H ARk el

1.6 Morris KX  Morris /KK B LK 4 K
YIRS, YIRS RRL A 255 BRAR Uik
AKH, A B T A S (TR TR ,
90 s, AREE LU, WL SR IX B a] 24 ik
R, A7 KR 90 s MBI & 5] 5 27
& ICHRER I 90 s, SR 4 d, 5 5 KIF
JEINK 2k A & B K BURA K T, A HIRER
90 s, ISR K BRIFIK %, 1 R oF Rk 2B °F 5 S B
W], 2 Ml A S B OB R 90 s PIAESS T4 R 45 B8
IFrE] A E

1.7 TUNEL & O ERE A, B2 24,
4% ZRHREFE 4 CHARH ., BURAZIHE
BEE K , A AL VRS 3 ~5 wm D), PBS %
Ve, A E 0.5% Triton X-100 (%) PBS #% & 5 min,
BY) R i S K 9% F 15 min, PBS ¥k, TN

TUNEL 8 IRA 1K ,37 C#EMEH 60 min, PBS 1
PE, N streptavidin-HRP TAEW , #EHFE 30 min,
PBS YL, i DAB W, EIRMEE 3 min £k,
AP AR WSS AR L (4R Ly TUNEL FH:
4,
1.8 BHRELE BOKRIEGDHL, FERRIXE
21 mm® 2T, [ AR TR Y 2. 5% I /&, 4
CAHtfF, WH,PBS Pk, LA B 1% SR [H € 2
h, FELL PBS YR, A0 B P B R K . DA B/ 3
B AYR B 37 C Pk, B
AR R WL LI R 60 ~ 80 nm MBI A, fe )
W 5% BEBRAIRIE 0.5 ~ 1 h, M IRET YL, 5 ~ 10
min , BEZEKIF VR E A, FIH FL T35 5 W s g2
25 LHL A M Y A S MASR:
1.9 Western blot Y AEANM 5 K BUNHLEAR
SRR SRR R O, B A RS R ORI, &
SDS-PAGE HLUKEE L, 5 A i LAE, HLUK SR 11K
54 °C 30 V /30 min, 100 V / 60 min, 4 FFESE
el b e U S SO i PR LT A7 iy 3t I = B s o4
H % %2 PVDF [ L S5 4 <C .2 mA / 60
min, HPVDF A BB £ 2 h,4 CIEH
— PTG B (1 pg/ml) i$ 7%, W H PBST & ik
s LA B B (0.5 pe/ml) EIRFFH 2 h,
PBST &%t PVDF i, PVDF X F i hn ECL &5kt
W, i AR AR H R A AR
1.10 SEit=24b18 R SPSS 22. 0 Geit#k {45 #r
Bl G5 R LI + ARiE2E (2 2 5) R, BB
Z AR PR 2 225001, I8 Tukey K 56 5347
£S5, P<0.05 FREFAGITHE L,

2 gR

2.1 HEHEHEWAHAMBFSHAETAT ME
[RIEL R R ISR A L R v 1) [ R N Tl N
HI T PN TH B 50 wmol/L I, 440 35 J P A 2=
(82.85 £2.97) % , M 4 EEIA 3] 100 pmol/L i, 4
3 FIREAR 2 (65. 94 +3.36) % . AWFSE4E T 4
Ji 358 R AR E P I I ) A 50 pmol/ L, Pt X 40 A
AR 7, %] B A 22 5T Annexin V +/ PL+ (Q1)
XILPFEA T 400, ENAm TR, 50 A
AHEE, FZE00 Q1 XA T 40 &7 Lk3g hn (P <0.001)
SR AEFE AR THUR, Q1 X8 T- 40 b 9] BRI
(P<0.001), SUblmlny, & T 1 s A4 & T HH
TS SR A LT AP T (A 22 R RS T2 L
(P>0.05), WE 1,
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150 30 1
s HH
- >
100 F i tdjr 20 F
R jumy
H:E #H %
o ==} kkk
EE? 50 10
N
5y
0 0 R —
OCHHEAL) 5 20 50 100 SHRA M FIERA akd
c WS (umol/L)

A10° 10° 10° 10°
10’ 10° 10’ 10°
10* 10* 10* 10"

PI
10° 10° 10° 10°
100 100 100 10° 100 100 100 10° 100 100 100 10° 100 10" 100 10°
Annexin V FITC
1 ER#HZThEEATRNER

A XTT RIS 5] B2 P TR B % SR A AR 28T A2 5 B : Annexin V +/ PL+ (Q1) IXEEAWGE 58 5 C . it x4 B AKS I 15 W5 X6 P 90 1475 5 D
PR L ITCHIFEI ; 55X BRZH L3 ¥ P <0. 001 ; 5 NTABYH FL3E . * * * P <0. 001

2.2 HEHFERLDTERHZTHATHXEAD
Fix  SXIRAUAH L, PITAEY T T A R T, A
NPT H WA G H A FRIA, Hor LC3 11/LC3
I 5 Beclin-1 iR (P <0.001) , {HE, X0k
W DN A A e on PR T, BB, PRI A
Cleaved-caspase-3 \Bax & ik 4 it (P < 0.001), H
Bel-2 kU0 (P <0.001) . M4k, 570 By 20 A0
W, IR R T — g 7 LC3 I/Le3 1 (P
<0.001) 5 Beclin-1 ik (P <0.01), HFET-M %
FHH Cleaved-caspase-3 . Bax #£ ik (P <0.001) ,
H. Bel-2 £k (P <0.01) ., SIcREN, NIAE; |
SN p-mTOR 2 R E 2 AR/, H 5N B
A, SR FHFEMLT LC3 M/LC3 T (P <
0.05) 5 Beclin-1 335 (P <0.001) , HXF I 1740 €
EHFRBEA RN, W2,

2.3 HEHEXERABESARFICZINEE
FERS  Morris /K 2K B I, Bl K BRI 2R ik B0
I, A A RE VR AR IR L B T AR, AER 3 Kilt, 5
Xof REZH AR EE, PRI B 4 KRR 3k i vk AR 0138 in (P <
0.05), HFESN 4 X, 5SNIABAM L, minsE R4 KR
Bl kT AR 98/ (P < 0.05) o AR T, S5 N TH I 21
FH LY, G0 20 R Bk kv AR S ARLBL 2, 4540
K BRI PK R R A A, S5 FRALAH B, INYA B 4K
FRUE KBRS B a3 (P <0.01) , 7255 I 2R
PRI (P <0.01) 5% 8 8RB (P <
0.05), SNIAB AL, FHIHE R KR E K
G I D (P <0.01) , H 45 T 4 BR 45 23 it ]
A7 EESEIN (P <0.05) , 5 UL B, S X B
B A ST PRI A R, W1 .2,

2.4 BEHFENARWZTHABGEENMEE

x1 BAXRKEFINGHE RS BABRKILR(n=8,5s,x+5)

fsf ] Rl SRl A RA A FA{H P i
CAIPS 75.02 £6.98 74.18 £6.61 75.01 £8.13 73.37 £6.90 0.12 0.950
2R 44.03 £12.10 62.35 £15.02 47.52 +9.06 62.70 +12.81 6.19 0.002
B3R 26.27 £11.31 42.67 +14.09* 32.09 £11.63 45.48 £15.40 4.63 0.001
CLPS 18.04 £5.25 38.73 x11.36% 26.62£9.67° 41.24 +9.49 14.10  <0.001

SXFRRZ LA " P <0.05, " P <0.01; 5NTAM4 LA . * P <0. 05
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F2 BAXBAKEEMNXHEIFKER BREZEEFE  ENRREENE G SFEFERBELER(n=8,x£5)

izt pogi| [ERiEL e HEREA A F 1y P1{A
Weik #Z (mm/s) 213.06 £22.26 214.18 £26.24 214.83 £22.76 213.69 +21.93 0.01 0.990
HIRELATF G (s) 14.93 £4.27 36.34 +£8. 84" 22.73 £4.65" " 37.33 £9.69 22.40 <0.001
5 SRR FE B IE) (5 B (%) 54.99 £7.13 26.27 £2. 69" 42.12 £7.13" 27.38 +2.57 64.17 <0.001
ZEE B L 5.7+1.89 2.1+1.10* 3.9+1.85 2.6+1.43 10.10  <0.001
SXT AR P <0.05, P <0.01; 5IAB4L A P <0.05, ** P <0.01
MR NIy FEME R4 S XHERRZH TNV FmE R4l &Ed
Cleaved-
p-mTOR caspase-3
caspase-3
mTOR
Bcl-2
LC3 |
LC3 11 Bax
Beclin-1 GAPDH
) X R ZH
1.0 P4l
FHiHAE A
S
08 r e i
mmH #it#
ﬁ 0.6
~]I[ % sksk
_%jki Kidiiid
X 04 ¢
= *
## it
02 b ok s skokok .
0
p-mTOR LC3 II/LC3 | Beclin-1 Cleaved- Bcl-2 Bax
caspase-3

2 JER#HZITH LC3 OI/LC3 I .p-mTOR,Beclin-1,Cleaved-caspase-3,.Bcl-2 . Bax & 5 Rix
XA AP <0.01, ™ P <0.001; SABAE . * P<0.05, **P<0.01, ***P<0.001

A B C D

E3 FAKXRMALFIHITHBEE/NMEEE x 10 000
AUIRAL B TNIABYAL ; C. B IARE R 4L D S 4L T 7 % . FAME/IMA

i REUEE DM TT R R AR Y (B R S0 IRAL B AR L, TR AR R A A v VA n, B S
FHLE, NIAE AL A v/ MABCE A B, SR ARIMABER >, DA 3,
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2.5 HEHEHZAAMIBFSAREIHEZITA
T KEEDZIT TUNEL e 8 587 | 5% R A
e, PRTA 20 5 58 20 P TUNEL e 0 BH 40 i 4k i
Hm(P <0.001), SNIABAEAM, Fins R A
TUNEL &8 PH M4 i £y /> (P < 0. 01) , H 5
ZH PH A A TO P B AR Ak, 25 S RS T (P
>0.05), WK 4,

(=]
1

i

_|

(=)}
T

kk

N
T

[\
T

[ ]

A B C D

TUNEL b 45 it
(55X WE LA B (M X 605 &)

S

B4 FHHKRREBD CAl K#WET TUNEL L E52H 51T 200

AXTRRZH B IR ; C. BN R A D 4 ;S0 SE 1))
SPHEMRZ ;SR ARG E s X IRAL LA ™ P < 0. 001 ; STRIAMI 4t
. *P<0.01

2.6 BEHBERVABRFEAREIHETHE
THEXEBFRIE SXTIAAM L, P B AR X
p-mTOR kWA (LT IIE ZFE(L T p-mTOR
FkKF (P <0.001) , S5XFBELH AR Eb, P9 1A By 40
LC3 [/LC3 15 Beclin-1 A A AL, HNIAH
ZiH Cleaved-caspase-3 Bax ki (P <0.001) ,
Bel-2 iKW D (P <0.001) , 5HIAMAMLL, &
M E TS 7 Le3 /163 1 (P<0.001) 5
Beclin-1 335 (P <0.01) , M A T-ACHE H Cleaved-
caspase-3 \Bax KV /> (P <0.001), H Bel2 ik
HAN(P <0.001), MeAh, S84 L, W dE T
WG LC3 T/0C3 1 Beclin-1 58T

HEHRIRBAUE, WK S,
3 itig

ARJE NI RERE A& —Fh - J 2 UL A 42K
FARIFRIAE, B BFH T, 2T A 1 HAARSEIA
FITNRERRAG & A R Rk 25% |, B B E IR R 2 i 2k
FIARSE 3 AAT S PRI — 28I R H FH I RR 75
SR, B T | T R ) S ] L I
WG EMAAR A P8 2™ o SRTAT, AR5 Y R
PRYA I 22 5 S B8 3 sl s A I S RERAS . AT
FELAPRTH B 22 UORR B K B, 8 3 Morris 7K 3 5 73 Hr
REGAFIIRE , PPN K AT R 27~ 52 LI fg
SRS YNGRIE], PITE By 20 R e b T AR 30 Lt
MRAHSEAS , HLAESS 5 Kb, A By 2 R RUE R T
GPRASE BN I | L A5 2B & o . R, A
WFFE TR BRSNS RE R A AR ), S5t
)y, ASBIFSE W7 | F WSl 770 2 WA 2 3R TR YT 5 PR
TN A B JRR )N B R O AR A e Ah, AH O BF
et 1O R R D A T T LA 3 e 2 ST R 1K
LR BUAFITIRE , AWT5E 5 Z AT, A W] RE 2 S
R ST I AR ST 25 )0, R A, 4% 1o
WAL HE . AT TP ARG H T 1 1 1) 4
T JEARHE B 2 T AN T ) B A R AR — L

13 T 2 7L sh W) o7 ) S ICIC p X A v
DM 2 TE YA T K BT D RE 0 1 1) F2 25t -
Li et al' " BFFE7E 20 H & ZAFE KR, DL 100 mg/kg
PITA B RS S, B 50 me/ kg JREEZERE 3 h, 1l
KEARG 1T ~2 BT B2 8D RE R 65
JBE A A R 7E 2 A IR AR R,
300 mg/kg PITH BRI 22 FEAR R BRI AN R
Mo o, JF T y-2 AL T K, S BRIk M 28T
TEH AT XE LA | e 23t i 2o T, AR
THRERENG . XSEHFFEUESE 1 N TA M 245 10 K Bt o
MZTC, AWTSEEER B, 1A 1 A 8 R A
ZOCAMTG SRR . K U S 20, TUNEL Jt
BRI S, NTH B 4R U 5 e 22 oo i T,
TEMRE R b, Toie 2 B AR AR 22 T0 I8 J2 ¥ H XA
270, W PERE 2 R T2 8 [ Cleaved-caspase-3 5 Bax
FIRKGm, AR T8 A Bel2 SRk, SR, 1
FWEiE S RIAE R A TR, T8 1 Cleaved-
caspase-3 5 Bax ikl /D, M T-H H Bel-2 £k
.

I W 8 3 T 0 e/ DA 0 D P S 2 1
ZARAM AL SRR R G | e 2O T R AR
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MR N ERRERA SEH MHRAL A HMME R SEdH
Cleaved-
p-mTOR caspase-3
caspase-3
mTOR
Bcel-2
LC3 1
LC3 11 Bax
Beclin-1 GAPDH
Lo r XA
THEBL  wn
T %41
og b Al s
fokosk
prm
g 0.6 r
H\y‘ *k
{
Pﬁ 04 sk
=
=
02 *k it ks
0
p-mTOR  LC3-1I/LC3- 1 Beclin-1 Cleaved- Bcel-2 Bax
caspase-3

E5 HAKXKFKALT LC3 I/LC3 1 .p-mTOR, Cleaved-caspase-3,Bcl-2,Bax &ix

X IR LA P <0. 001 SATABI AL LA * P <0. 01,

H WP R, LUK BE DG IR, 4E R Al RS 1 —
FhAEFRIE S, LC3 ASZ At Bl A i, 75—
FRINEHRVER T T AWK -, Jfm Le3 T #
A5 PR AW MARTE i, BT LC3 TR R
A A WA E R, BTl Le3 T/Le3 Tt
ERTVER A WEATE iR 2 /D 4848 . Beclin-1
2 A WG IE R P, T AL AR LR = e iR
Wl (PI3K) 25 A Ja v ARk [ 2 A E IR
Foe— P AW, E ] mTOR 2 R 1k
VB AR A A i A ) G ) 3 ek
i PI3K 2635 ,08/0 PI3K 5 Beclin-1 X E &Y,
MITBELIRT i A= AR TR 25 5 R I
AR B2 TC IR T (H A WA DGR (R, i
AT RE ML BB 5 ) (3 B AR AT TR AR
RIITNIE S AWEAH OCE 1 LC3 T/LC3 15 Bec-
lin-1 FRIXHGIN, A W/ IMAKCED IS I, B0 T p 2 oo
PR, SR, AT A A e M A on T A
SO B AR A IR BB DL, X $E 8 G [
HABRERS A RO D R 2T T

ZE TR NI AUAE S T A2 oo i T, i

** " P<0.001

2 T HLUAACERIER I EIIRE . BARPNTA BRI A
A AT R T (H A0 3] mTOR {55 W2 S A
WA kA, R, L mTOR #6150 88 R
THUMH T mTOR {5536 4k, $ & 1 240 A1 oK
F JFEGE T AT,

(1] #Ww=, Fhes, T 58, % LRk BRn i AR
X AR R BN IS RE R AT ML A WP ST (1], RBIE R 27
#z, 2021, 56(4) . 577 -81.

[2] LiuPF, Gao T, Li T Z, et al. Repeated propofol exposure-in-
duced neuronal damage and cognitive impairment in aged rats by
activation of NF-kB pathway and NLRP3 inflammasome[ J]. Neu-
rosci Lett, 2021, 740 135461.

[3] Zhang L, Zhou Q, Zhou C L. RTA-408 protects against propofol-
induced cognitive impairment in neonatal mice via the activation of
Nif2 and the inhibition of NF-kB p65 nuclear translocation[ J].
Brain Behav, 2021, 11(1) . e01918.

(4] ik, £ 81, %HhEFE, % ETHEITHTS BRI
BIEIR IR IR 1 B A B =L (D], e R 22
&, 2020, 35(7) : 3584 7.

[5] GelJ, Huang Y, Zhang Y, et al. Metformin Inhibits propofol-in-

duced apoptosis of mouse hippocampal neurons HT-22 through
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Effects of autophagy activation on neuronal apoptosis induced by propofol
Mei Jing, La Hongling, Xu Guiping
(Dept of Anesthesiology, People's Hospital of Xinjiang Uygur Autonomous Region, Urumqi 830001 )

Abstract Objective To explore the effects of autophagy activation on propofol-induced apoptosis in hippocampal
neurons. Methods Primary hippocampal neurons were extracted and isolated from fetal rats and randomly divided
into control group, propofol group, rapamycin group and chloroquine group. 2,3-Bis-(2-methoxy-4-nitro-5-sulfo-
phenyl) -2H-tetrazolium-5-carboxanilide ( XTT) and flow cytometry were used to detect apoptosis, and Western
blot was used to detect the expression of autophagy and apoptosis-related proteins. Then, aged rats were randomly
divided into control group, propofol group, rapamycin group and chloroquine group. 100 mg/kg propofol was used
for continuous anesthesia for 1 week, during which 50 mg/kg rapamycin and 10 mg/kg chloroquine were treated.
Morris water maze was used to detect cognitive function, TUNEL staining was used to detect apoptosis, Golgi stai-
ning was used to observe autophagy, and Western blot was used to detect autophagy-related apoptosis-related pro-
tein expression. Results In vitro, rapamycin obviously reversed the apoptosis caused by propofol, but chloroquine
had no effect. Compared with propofol group, the expression of microtubule-associated protein light chain 3 I /
microtubule-associated protein light chain 3 T (LC3 II/LC3 I ) and Beclin-1 in the rapamycin group increased,
but the expression of apoptotic proteins Cleaved-caspase-3 and Bax decreased. In wivo, compared with propofol
group, the water maze escape latency of the rapamycin group reduced. In addition, the number of TUNEL-positive
cells and autophagosomes in the rapamycin group decreased. Furthermore, the expression of mammalian target of
rapamycin (mTOR) in the rapamycin group decreased, and the expression of LC3 II/LC3 I and Beclin-1 in-
creased, as well as the expression of Cleaved-caspase-3 and Bax decreased. But chloroquine had no effect on auto-
phagy and apoptosis-related proteins. Conclusion Rapamycin can further activate autophagy by inhibiting the acti-
vation of mTOR signal, ameliorate the neuronal apoptosis caused by propofol, which will lead to the improvement of
the cognition in rats.
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