38T I Sirtl/ TLR4/ NF-«B {8 B 305 2 £ X RA SN LR

Rk, BE A, NS, LT (lE A RER BRECS EARME SR, R AR ER, Wik A RER, FH 450003)

WE BB KA % E 552 F KR KB A% I 48 5 #F ( postoperative cognitive dysfunction, POCD) #9 % a1 & & 4 F #L%H),
Tk W17 Qe SD KR E AR — RS, AL s R (Control ) 20 427 (Model ) 28\ 42 A + 24 % 35 (Model + Nal ) 22 4%
A+ 4y £ 35 + EX527 (Model + Nal + EX527) 48, 448 8 X, 4 Control 2B}, 4% A & A% fk B Fe 3] IR & K& 5 POCD A 4,
Model + Nal 28 X R /2 FR 8% 37 30 min & FiE40. 1 mg - kg ™' 2558 44 £ 35 ; Model + Nal + EX527 48 X & 42 fk 8% %87 30 min
K FiE470.1 mg - kg™ BB £ 35, AT ES 10 mg - kg ™' EXS527 [ AZ &A% B F 1(Sirtl ) #p4] % 1. Morris K% F %
BiF R kit o KRG % 3 RARKR, FARFEAFL(HE) FENRE DAL AL T L, Tunel R ESIAHZATHA T,
BEBE 5, 9% R Myl € (ELISA) 7 ik 4 AP 98 3R 5t B F a( TNF-a) Fo & g e i~% 6 (1L-6) A% , & & Ji % 9% ¥P i ( Western blot) 3%
Ho ) B-2m itk &8 B F 2(Bel-2) \Bel-2 48 % X & & (Bax) \Sirt]l \Toll # %4k 4(TLR4) o4z A -F B & p65 ( NF-kB p65) & &
FARKF, R 5 Control 284816 , Model 28 K 5, & ik s[5 57, 5 & DG K A4¢ 250 1 WA, DG R A Z LA k3 %,
TNF-o #= [L-6 4% 34 4o, Bax, TLR4 #= NF-kB p65 & & % ik 3¢ Am, Bel-2 F= Sirtl & & BA& (P <0.001) ; 5 Model 28 48 3t
Model + NalZ8 X R A%k 77 5 3% , i DG RA¥ & TG 4%, DG R Ay 208 e i 7, TNF-o F IL-6 &% %1%, Bax , TLR4
#a NF-kB p65 & & £k, 1V, Bel2 #= Sirtl & &3 A (P <0.001) ; 5 Model + Nal 28486, Model + Nal + EX527 28 K K.k &n 4k
BRI, D DG KA 2 445 5 he DG K A 2 ibd‘lttbifljiﬂ?y TNF-o % 1.6 4% 3 #v, Bax.TLR4 = NF-kB p65 & & £ ik
¥, Bel-2 Fo Sirtl & X BAL(P <0.001) . 51 % £ 35778 1L Sirtl /TLR4/NF-kB i@ %, 32 POCD % % X R At & X JE Ao dd
ZARG , R EIN S A REEAT
KRR A ENHF R ARB R R A U AZ BRI Y B 1 Toll %4k 4/4 BT «B
doi:10. 11669/cpj. 2025.06.006  FESKS:RI65. 1  TEAREAG:A  TELHS:1001 —2494(2025)06 — 0604 - 08

Nalmefene Alleviates Postoperative Cognitive Dysfunction in Aged Rats via the Sirtl/ TLR4/NF-kB Pathway

ZHANG Lin, TANG Fudong, LIU Yuedan, GENG Hongfang ™ ( Department of Anesthesiology and Perioperative Medicine,
Henan Provincial People's Hospital, Zhengzhou University People's Hospital, Henan University People's Hospital, Zhengzhou 450003,
China)

ABSTRACT: OBJECTIVE To explore the effect and molecular mechanism of nalmefene on postoperative cognitive dysfunction
(POCD) in aged rats. METHODS Seventeen-month-old SD rats were randomly divided into control group ( Control) , model group
(Model) , model + nalmefene group (Model + Nal) , model + nalmefene + EX527 group ( Model + Nal + EX527) with 8 rats in each
group after one week of acclimatization. The POCD animal models ( excluding the Control group) were established by sevoflurane anes-
thesia and exploratory laparotomy. The rats in Model + Nal group were subcutaneously injected with 0. 1 mg - kg ™' nalmefene hydro-
chloride 30 min before anesthesia induction. The rats in Model + Nal + EX527 group were injected subcutaneously with 0. 1 mg - kg ™'
nalmefene hydrochloride and intraperitoneally with 10 mg + kg ™' EX527 (Sirtl inhibitor) 30 min before anesthesia induction. Morris
water maze experiment was conducted to analyze the cognitive abilities of rats. Hippocampal tissues were collected 3 d after surgery.
The pathological changes of the hippocampus were observed by HE staining. Neuron apoptosis was analyzed by Tunel staining. ELISA
method was used to detect the contents of TNF-a and IL-6. The protein expression levels of Bax, Bel-2, Sirtl, TLR4 and NF-kB p65
were determined by Western blot. RESULTS Compared with the Control group, the cognitive dysfunction was seen, neuronal damage
and the proportion of apoptotic neurons in hippocampal DG region were increased, TNF-a and IL-6 contents as well as the expression of
Bax, TLR4 and NF-kB p65 were elevated, while the expression of Bel-2 and Sirtl was decreased in the Model group (P <0.001).
Compared with the Model group, the cognitive ability was enhanced, neuronal damage and the proportion of apoptotic neurons in hipp-
ocampal DG region were decreased, TNF-a and IL-6 contents as well as the expression of Bax, TLR4 and NF-kB p65 were reduced,
whereas the expression of Bel-2 and Sirtl was elevated in the Model + Nal group (P <0.001). Compared with the Model + Nal group, the

EEWB a4 B2 BHE B G 2 250 B ¥%¢ Bl ( LHGJ20220065 )
YEB® A K3k, Lo, W B RARBEIE RS ) /N LRI Rl 55 1 R CBEWAEE BKADY, &, L, B AT BE WIFSE 7 1) « R e
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cognitive ability was suppressed, neuronal damage and the proportion of apoptotic neurons in hippocampal DG region were increased,

TNF-a and IL-6 contents as well as the expression of Bax, TLR4 and NF-kB p65 were elevated, while the expression of Bel-2 and Sirtl
was decreased in the Model + Nal + EX527 group (P <0.001). CONCLUSION Nalmefene can reduce neuroinflammation and neuronal
damage, and improve cognitive dysfunction in aged POCD rats through regulating Sirtl/TLR4/NF-kB pathway.

KEY WORDS: nalmefene; aged rat; postoperative cognitive dysfunction; Sirtl ; TLR4/NF-kB

AR JG AN B GE & 5 ( postoperative cognitive dys-
function,POCD ) 2 TR Z J5 W 4 R G2 3T KAE,
FERIANFIRE S B2 R AF5cie e o
PAVE 23 ] ] 38 5 i P R T /B ) 45 D T 1Y) P
o B R B POCD A5 B AR 1 % 5 R N
17% ~43% , H HAL BB A P AR RS THR
D BEFE R, POCD Al HR4E 50 B HUE, S
SRE AL R AT BE I (8], I 7 RE - SO A0 1) B (A F0
KSR , BN AE T, 4 8 M i i R U 1Y)
AR BB A DB, BAE R E TR T RE W
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RIS BE ARG INHZIRE , A Z AR S SE IR
MRS, HAE HETC T35 5 POCD 56 R 1yt
YD HANSEZR M POCD (4 HIAILHI 4 A A
UG GRS 1 (Sinl) 7 POCD BRI Syt 22
IRREAIR, BT 7] SRT1720 Sa@ s 4] Toll #5214 4
(TLR4)/#%HF «B(NF-kB) i % 2t 3 /]y F, POCD JiE
AR AT S PRGN S5 AT Y Sirt] g
R BVt PR 0 o PRI, A9 £l L RUE JRR
AR A AR S AR K B POCD B> 5%
WS I5F % POCD /R, IR R e HAE 2 B 5
Sirtl/TLR4/NF-«B JH &A%,

1w oM
L1 R
32 FUSPF 4% SD HEPER R 17 A8, 06 it

T E 2527 2025 45 3 H 55 60 B4 6

470 ~530 g, Jb st 4Eim A LS S P EAR G BRA A,
VFAMIES SYXK ( 52) 2022-0052 | 5 JiF A K BT 4B N
KEESLEG B SPF R T 3k W i 7% — i [ i
B 20 ~26 °C IR ¥ 40% ~70% ,12 h S&/BE63F ] .
ARSI 2 W A N REBEsh Y 5L e 122 D1 25k i
(FLf42 . HNSRMYY2023-019) .
1.2 EFEKA

LabE (VL7518 iy 2= 25 iy A FRAA | ik 5
22090631) ; FhFERYH 5 (V5 % FH H 25 A BR 5T A
A5 :230401, B A% : 1 mL:0. 1 mg) ; Sirt] 515
EX527 (mg st ik AW B A IR A A, 17 5
TEP1062 ) ; Ji o7 A i # B bR 10 F AR ( Tunel ) 241 i 174
TR IR & (R k) ( iR = RAEYRHCA IR
3 E], 545 C1098 ) 5 M R AL H F o (TNF-a) 1
YA 2R 6 (1L-6 ) FEFHK e s W FFH 5 ( ELISA) 125
& (b BB E Y o A, 48 5. ml002953
ml102828 ) ; iU G UTVE L (RIPA ) i . — sk
FH 272 (BCA ) R vk B I 0 6 L 3 i R A b2
JG(ECL) Plus 88 8 & G H b -3 - 52 It &
(GAPDH) /MR e DU (b st R E R R A
], 5. R0010 ,PC0020 ,PE0010 ,K200057M ) ; B-4ji
J bk L8 R 2 (Bel-2) S 22 s BE BT AR ( 35 [E Abcam
] S 1 ab196495 ) 5 Bel-2 AH2¢ X 2 1 (Bax) 4
T REBTIAR Sirt] SR S REHTIA I NF-kB p65 fg i
TLREPLIA (35 H Cell signaling technology /3], it
#14796 #9475 #8242) ; TLR4 /)N M v BBk (3£
Santa Cruz /A &), #Ib'5 :5¢-293072) ; HiAR i S AL
fit} (HRP) #5329 1L F-HT /N B 1gG —Hi Il i
IsG —Ht (RN LEAY TRARA A, ]9
BA1050 .BA1050) ,

2 71k
2.1 POCD # & #1

275 3CHR[12-13 J 57 POCD JCRURREARY £ T 1A
BUM L 5% -CIRBERINF T, 5 min Ji7 SRR TR 2K
2% LRBEHESE, I 2B AT R R A AR (AR )5,
W IEER Al — 2 3 em 1Y) O, 4R 5 AR UG 2
f ST N8B SRR ) , PRI R ZY 15 min, B &
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WA G, R FARLES N, 860G,
7 B3 S A 60 000 U H AR, 2N 3 d,
BRI, B I ARG B o H R B & e i AR |
Bl 1k HAA TR AR, B 250 F s e v

2.2 B 54%

KEFEYLT AT 4 41, 540 8 H . %} i ( Con-
trol ) ZH 57 ( Model ) 2, 55280 + 2435 2% ( Model + Nal )
20 SRR 4+ 45525 + EX527 ( Model + Nal + EX527) 4.,
Hrfr Control ZHANHEATIRRBEAN T A, 3 4b — 4 444 IR
“2. 17 IR Jy kST POCD AL, 4065ty =X
FFIE 22 SR MR T A TSE B0 285 1, R BB
TEHHNETS R T 0.1 mg - kg ™' X R BUIA I T RE MYk
255 0.1 mg - kg™ GYSEIFRR 2 IR 2, R, 4
FIFMHREERERE 0. 1 mg « kg™ o Model + Nal 41K
FERRR 531 30 min S 1% FYENT 0. 1 mg - kg ' 4
BR 4N 35 25, EXS27 my i 49 X F il & 2 % X
mk(15-16] . EX527 FyPRlad FE 4R :50 mg EX527 %
FHRHA 1 mL DMSO, fid # 50 mg - mL™" /1% 4%
W, SR AR B KO AR B 2.5 mg - mL™' 1y T
YEW . Model + Nal + EX527 £H K F 75 JBR ¥ 75 5 Al
30 min@id B2 NS 0. 1 mg + kg™ ERIRANFEIT, Il
IR ST 10 mg - kg™ EXS27, HABLLL T45t K
FITEL 5% — H ZEEHL(DMSO ) #7551
2.3  Morris K3k B L3

TEARHTS d FIARJGE 1.3 K47 Morris Kk F
SELG LA R AU T S8 RN S (R E L, R A R
B 25 ()27 ] FIHCACRE ST o ARSI AE— N BE Y R
L BE AR ( EAR 120 em, TREE 50 em) $#E4T, SE344%
WA ANGRCT I VIMANIV) o 7655 IV BRAY o g
P ECE D BEEF- 6, BRTEK T2y 1.5 em &b,
KETFEARFE S RIFHINLR, ELLINZR 4 d, HK 4
Wo TERDINGRH KRR 4 DZRIRA Y —
AR LS B AT BN & B I E] CEP SR K B
P REREE RN , WRTE 60 s NIA K EE-&, 5]
SHZEVE HEV& BE/E 10 s, TARATL d A
ARIGH 1.3 KRR 3R Ty 2 g 20 O B i) 106 s v
PRI TEARIGH 3 RIS B AR 0] 6 h J5, 7%
BRoF-6 KBNS TR R A K, 858 60 s 4
R a JiF- f DXs) Y B (5 F 5 0 B
TV 65 T E S BR A5 R I 1]

2.4 HAKE

UNEE RPN i aE skl v s N A ER N
TR 5 T % L e BRI, SUME I 72 40 BB . 3TV A
KN g it By A 2, B R BRUA PN Eh 1 21,
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FRERZE VIR (PBS) YV Tt J5 , 1 R B S
M LI 32 ) IR A R, BT - 80 CukAf
VRAT: , FH 37200 M PR R0 1 i), 4 HOR LY 5
— i ShZH A (3 32 AN) A BT 4% Z R
P ] 5, F T S A I

2.5 ELISA &

15 DK UR B 2H SUREAS A O i i A AR BRER UK
FEVK ERSIHER 7803 510 2 05,3 000 - min ™' B0
10 min, Y5 B3, SR M4 ELISA 00 & 3] 45
PRAF I LGP TNF-o 1 1L-6 554
2.6 FRFR-FL(HE) 36

i3 T 2 1A o 00 B 4% 2 R W b [E E
48 h, AT B AR, A AL S wm JERERY AT D) A o
RS, B R CBEROK G, #ET HE g )i K
B, R IR S R WA
2.7 Tunel 34

HRAFE Tunel 30750 &5 100 I 45 #5446 I v 25 4H 21
M T BN . ZTRINT S pm AT
FEAT B RUKAG G N 20 g - mL ™ S B AR
WA B2 ( DNase ) 1) 25 (i K 402 20 min; PBS 1)
JETR Ve g K, i 80 3% 1,0, 801 Fy b
FR) A D o 2R A O Tl A, T AR B RE A Y SO L
Tunel 2 BRGYHREOCHEE 1 ho TIN50 pl B
AL AR IC BE 25 5K AR (Streptavidin-HRP) A
W, %R E 30 min 5o 3, 37- g B I R ik
(DAB) 25 10 min, JRARRXTAME TR YL
Ja, R TS IEHIE S T AL R
PR 20 MOAZ S A 5, ( Tunel BHE) o 31545 08 T 20
P )i kA NER e
2.8 & H JR % B3 (Western blot) 4

AT S A SR VRIS, 7 RIPA 24 H 2
WAL P E A B, 1 BCA 37 & I 5 vk
Z 5, B2 R B AR 5 - e B R - SR Y U
IR BERE HL UK (SDS-PAGE) 73 B o SRR I 1 70 15
AR 1 5% 7 31 R i — 9L £ s (PVDF) I |, it &
B 5% TR IRy S IR BT 2 b, s S — T Bax
(1:1000) ,Bel-2(1:800) .Sirt1 (1:1 000) ,TLR4(1:
500) .NF-kB p65(1:1 000) .GAPDH(1:3 000)4%C
WEE . WEUERE—BUE  IAHRIRY HRP FRicil
ProRaE /N P (B EE I 1:5 000) % i &
45 min, i ] ECL GBS E 1 2547 . Tmage J 5k
PR3 BT 450 IR (ER X B 1 FRB I T i
2.9 JUFHN

Bl VAR + bR ZE (x = 5) 7R, ] GraphPad

2257 2025 4 3 55 60 55 6




Prism8. 0 {41750 . 224 10) 22 5 HL ek FH B R
Ry 20, Wi L 8 1 Bonferroni £ %,
P <0.05FEMERHRITHE L.

3 & R
31 AAKRRFIMTITE N LR

ARHET 1 d, PUZH A B b v PR 0 G B 3% 22 7
(P>0.05), HERGEHE 1 KM 3 K, 5 Control
ZHAH E , Model 2H 3 & TS AR SE 4 (P < 0.001) 5 5
Model 4141 F , Model + Nal 20 ¥k i v (R 3] B 2 45 45

(P <0.001) ;5 Model + Nal ZH#H Lt , Model + Nal +
EX527 2 ik ikt v Ak B g K (P <0.001) , ik
Sk, 5 Control Z1AH H , Model 21 K B 28 5F- & 8L
FAE JE - & B 78 4 BR 450 B B |) 3% S8 2% ok 2>
(P <0.001) ;5 Model 414 I, Model + Nal £ Kk f
ZEBT- 5 YWCBORAE JEF & T 46 52 B 455 B9 B[] 41 i
24E K (P < 0.001); 5 Model + Nal 41 # Lt,
Model + Nal + EX527 41 K ) %5 # F & CEOR 76 Ji
- I 52 R 5% B8 1 () 24 4 25k /D (P < 0. 001 ) .
TR L,

Navigation test

Spatial probe test 3rd day after surgery

2
-\
|/
B
/
A
/

Model

Q-
N
N
o
%

1st day after surgery 1 d before surgery

Model+Nal

Model+Nal+EX527

Nal - 442675 ; EX527 - JUBR{E B4 B F 1 (Sinl ) 05 o
Nal — nalmefene ; X527 - Sirtl inhibitor.

NI
SPSPSwd

Bl AAKREMAATERAEERE LR FRARLH LM, n=8

Fig.1 Changes in swimming trajectories of rats in each group during the navigation test and spatial probe test. n =8

3.2 ARBIEDCRXMETHELL
HE Yo 2E WK 2, Control 41+ KA DG
DXCHZ2 TCAS F T M, HE S BE 5% ; Model 41 DG X M4

T E 2527 2025 45 3 H 55 60 B4 6

JUHEFIZEFL, M 2 e A A% [ 45 5 Model 448 B,
Model + Nal 21 K DG X Z JCHES 3 55, &% [ 45
U/ 3 5 Model + Nal 25 #H [, Model + Nal + EX527
- 607 -

Chin Pharm ], 2025 March, Vol. 60 No. 6



R 1 Moris KR E LI 0T EARRFIMIRLEA n=8,xxs

Tab.1 Morris water maze experiment assay for the learning and memory abilities of rats. n =8 ,x +

Escape latency/s

Platform crossing Time spent in target

Grow 1 d before surgery Ist day after surgery 3rd day after surgery times quadrant/s
Control 13.88 +2.85 12.12 £2.90 10.87 £3.48 7.12+1.13 46.75 +4. 06
Model 13.62 £2.45 52.87 +4.58") 42.50 +4.75" 1.75 +1.031 24.75 +5. 341
Model + Nal 13.25 +2.82 40.12 +5.222 31.25 £3.54%) 5.37 +0.922) 42.25 +4.17%
Model + Nal + EX527 14.12 £2.17 50.75 +5.573) 40.12 +3.683) 2.37 +1.06%) 31.50 £4.04%)

T HXHRAL AR, D P <0. 001 ; SHUUALLEEL, ) P <0. 001 SHU + 44363541 Lz, 3) P <0. 001,
Note; )P <0.001, compared with control group; 2)P <0. 001, compared with model group;3)P <0.001, compared with model + Nal group.

x40

%200

Control Model

Model+Nal Mode+Nal+EX527

B2 HARE-FL(HE) B e A R &SR E(DG) X 4 T0HH 3 & (x40 f1 x200)
Fig.2 Pathological changes of neurons in the hippocampal DG regions of rats were detected by HE staining( x40 and x200)

AR DG XM IeHR L, B4 2 .
3.3 KRBEL DG X#H#ZTTHETEINL

Tunel Y8 545 41K BRI i 2o T 1% O
200 %A1 400 £5 8 T 45 R WK 3A, 5 Control 41
AHEE , Model 2K [y DG X I8 T- #2486 He 91 &k 2%
WP <0.001) ; 5 Model Z14H [t., Model + Nal £
KE S DG X T #f & JC L 1] W 2% W >
(P <0.001) ;5 Model + Nal [ #f] H., Model + Nal +
EX527 41K fE D DG X8 T #0280 Ho 41 i 2 4% Jin
(P<0.001) (& 3B),

Western blot 6l ¥ By il 1A SC 2 1 40K, 45
BILE 3C ~E: 5 Control ZH4H Lt , Model £H Bax 23k
1, Bel2 35 F i (P <0.001) ;5 Model £ #f
kb, Model + Nal 4] Bax 3k T i, Bel-2 ik [
(P <0.001) ;5 Model + Nal 25 #H Lt., Model + Nal +
EX527 41 Bax 3 3% L i, Bel2 F i T
(P<0.001),

34 BIOUARPRUEEFEREARIL

ELISA i Th2H 21 TNF-a 1 IL-6 3k 1H 0L,
ZEHLLE 4, 5 Control ZH A E, Model 4 1% £& 4
PRl F e By rp ik ) I (P <0.001) ;5 Model 24
AHLE , Model + Nal 2H 3 #6458 ' A £ 1 B rh ik 1
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T (P <0.001) ; 5 Model + Nal 4 4f ., Model +
Nal + EX527 2033 26 48 Pk [ 75 i 5 v 33K 24315
(P <0.001),
3.5 KH#EDKX Sirtl/TLR4/NF-kB & i 48 % & &
RIEFR

Western blot #; ¥ & 7 Sirtl \ TLR4 Fil NF-«xB
p65 Kk, 4 R W& 5: 5 Control ZH#H Ft, Model 2H
Sirtl & ik [& Ik, TLR4 F1 NF-xB p65 # ik 7 &
(P <0.05) ;5 Model ZH4H Lt;, Model + Nal 44 Sirtl &
K900, TLR4 il NF-kB p65 FikFEIK(P <0.05) ;5
Model + Nal 2H #H kb, , Model + Nal + EX527 2 Sirtl 3
SKFEAIG, TLR4 Fil NF-kB p65 F2ikFHE (P <0.05) ,

4 iF it
POCD 2 4 & A5 W WLt 2 R4t &
S o JTEARROBES TR I b 2 T T R
ZHAES POCD 1A ARV . -EIRbE R I IR
FHEUE AR, BAT R IR W R
BESh T e R AR N Rz AT
FE R, LU T 3 AR K B A 2T
TR GAE , i AR DB . R, A 5Tl
FIT ASEAT BRI T A R SO0 AR, 1 B2 (2
257 2025 4 3 15 60 B4 6 1)
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A - DG X122 JT Tunel Jei ( x200 F1 x400) 5B ~ it DG XARZTLI T3 5115 C — Western blot Kl T 2H 21 Bax Fil Bel-2 R IAHHIL; D - Bax HH
FREIGETIITE - Bel-2 2B FIRK RIS AIT ; 50 TRALECEL, D P <0. 001 ; SHERIZL AL, 2 P <0. 001 ; S50 + 4433541 e, ) P <0.001

A —Tunel staining for hippocampal neurons ( X200 and x400) ; B — apoptotic rate of neurons in hippocampal DG region; C — Western blot assay for the protein levels of Bax

and Bel-2 in hippocampal tissues; D - statistical analysis for Bax protein relative expression; E — statistical analysis for Bel-2 protein relative expression; )P <0.001,

compared with control group; 2)P <0. 001, compared with model group;*)P <0. 001, compared with model + Nal group.

B3 A£AARELDCKWETATHERLLE, n=4,xxs

Fig. 3 Comparison of neuronal apoptosis in the hippocampal DG regions of rats in different groups. n =4 ,x +s

400 1 A 250 3 B
3) 3)
3 300 200
g 3007 -
2 2 150
T 200 2 )
= % 100 2)
A =]
Zz 100 so
0- 0-
.3 o > N > 3 > A
Qéo Qb@ X%‘L‘ 4‘9, Qéo ch X%fb ‘*9,
§ ¥ & SEER N
& o S N
> Xé“ D X%‘l‘
4 4
& oy

A~ ELISA £ {ll TNF-a #3%; B - ELISA # Il 1L-6 3%3k; 5% I 41 L%,
DP<0.001; 5 L 41 b 4,2 P < 0.001; 5 BEAL + 44 3 95 41 1L 4%,
3P <0.001,

A — ELISA analysis for TNF-o levels; B — ELISA analysis for IL-6 levels;
P <0.001, compared with control group; 2P < 0.001, compared with model

group;3) P <0. 001, compared with model + Nal group.

B4 ELSARMNEAAFBELZALTHERTLET o
(TNF-o) F & 20 A5 6(1L-6) ik, n=4,x %5

Fig. 4 ELISA assay for TNF-a and IL-6 levels in hippocampal

tissues of rats in different groups. n =4 ,x *s
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AKT/Nrf2/HO-1 3 [ G2 fift O Jili it i AR K B POCD
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JAT-7E POCD By &mbILfil R A HEAEH . 5
RIME I T8 H Bax 75T AR T 1) POCD 45
RIZh v 338 W3 R, Pt T8 1 Bel-2 Fik
BETZ . AHFSEE T Tunel Yo 4 BN 5655
A/ POCD B K fUiE 5 DG X 2 o T, i
i Western blot S 6 00 94 T 4F 56 4 19 2% 3k & LTE
- 609 -

Chin Pharm J, 2025 March, Vol. 60 No. 6



A B [¢ D
\X‘S" 15 15 15
& > 1
o FF . . n ] : .
SIS =% 10 2L £7 10 3) 5% 10 2
—-—- gg " g8 : £
o < o m o
——— = o ~ © v o 2)
R E2 05 3 5.2 05 1.2 05
TLR4 [ S Sl s & | 0510’ AE 7 3) 2F 2) By
K] 1) K &
NF-kB p65 | W S a— | G510’ . . .
N > D A > > D A > > D A
S El L 3 b& 4 > 3 4 B > 3 ¥ v >
) Cf’& K z}xé Qj’lb & ¥ @\xé Q)‘p c‘o& ¥ Xé ij
F X F X F X
> W S >
< X 3
06@ Gb© 0&‘
W <+ W

A — Western blot #:ill Sirtl \‘TLR4 1 NF-kB p65 i H &k F00; B - Sitl HHRZ R0 C - TLRE A RIK RG24 D - NF-«B p65 & H R KRS
VT 5 50 FRAL S, D P <0. 001 5 SARRZ Hedse , 2 P <0. 001 ; A5 + 45354 LAk, 3 P <0. 001,

A — Western blot assay for the protein levels of Sirtl, TLR4, and NF-kB p65; B —
tein relative expression; D — statistical analysis for NF-kB p65 protein relative exp:

group;3) P <0. 001, compared with model + Nal group.
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statistical analysis for Sirt] protein relative expression; C — statistical analysis for TLR4 pro-

ression; )P <0.001, compared with control group; 2)P <0.001, compared with model
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Fig. 5 Comparison of Sirtl, TLR4, and NF-kB p65 protein levels in hippocampal tissues of rats in each group. n =4 ,x s
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