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Effects and mechanisms of oliceridine fumarate on postoperative cognitive dysfunction in elderly rats
through TLR4/NF-kB pathway

XIE Dong', GENG Xiaoying”, ZHU Yushan®, LI Zhengxiang', YUAN Hengjie' (1. Dept. of Pharmacy, Tianjin
Medical University General Hospital, Tianjin 300052, China; 2. Dept. of Pharmacy, Tianjin 272 Hospital,
Tianjin 300020, China;3. School of Pharmacy, Tianjin Medical University, Tianjin 300070, China)

ABSTRACT OBJECTIVE To investigate the effects and mechanisms of oliceridine fumarate (TRV130) in improving
postoperative cognitive dysfunction (POCD) in elderly rats based on the Toll-like receptor 4 (TLR4)/nuclear factor-kB (NF-«kB)
pathway. METHODS Rats were randomly divided into the control group (normal saline), the model group (normal saline), the
TRV130 group (2.8 mg/kg), the TLR4/NF-kB pathway inhibitor (TAK-242) group (3 mg/kg), the B-arrestin inhibitor (Barbadin)
group (3 mg/kg) , and the traditional opioid drug (morphine) group (2.8 mg/kg), with 15 rats in each group. Except for the
control group, POCD models were established in all other groups. From the first day after surgery, drugs/mormal saline were
administered via caudal vein injection once daily for 3 consecutive days. After the last administration, the pathological damage of
hippocampal tissue was observed; the cognitive function, serum inflammatory factor levels, hippocampal neurons apoptosis rate,
and the expression of ionized calcium-binding adapter molecule 1 (Iba-1), glial fibrillary acidic protein (GFAP), and TLR4/NF-«kB
pathway-related mRNA and protein in hippocampal tissue were detected. RESULTS In the model group, the neurons in the CAl
region of the hippocampus were disordered and sparse, with decreased number, pyknotic and fragmented nuclei accompanied by
inflammatory cell infiltration. Compared with the control group, the escape latency, serum levels of tumor necrosis factor a (TNF-
a) , interleukin-6 (IL-6), and IL-1B, hippocampal neurons apoptosis rate, average fluorescence intensities of Iba-1 and GFAP,
mRNA expression levels of TLR4 and NF-«kB p65, and their protein expression/phosphorylation levels in hippocampal tissue were
significantly increased/elevated in the model group (P<C0.05); the time spent in the target quadrant and the number of platform
crossings were significantly shortened/decreased (P<<0.05). Compared with the model group, the cognitive function, pathological,

inflammatory, and apoptosis-related indicators were significantly
improved in the TRV130 group, TAK-242 group, and Barbadin
group (P<<0.05); the mRNA expression levels of TLR4 and
NF-kB p65 and their protein expression/phosphorylation levels
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POCD in elderly rats by inhibiting the TLR4/NF-«kB pathway and alleviating postoperative central nervous system inflammatory

responses.

KEYWORDS oliceridine fumarate; elderly rats; postoperative cognitive dysfunction; TLR4/NF-kB pathway; neuroinflammation
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R, 5IHEL AR, TRV 130 20 AR 5 MKt A& A= 28 K% b
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242 21" Barbadin 21", R i 21 K BR 4 1) 8 e ok v B
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GO BB, Dtt— MG KRR 2s [ cAZ6E
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S EBREE AL B UL N 3 0y (R AL
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AR RO, T 5 22 908 9¢ 5t . QRT-PCR , Western
blot SE56 BRI A0 LG S ZUVE T 4% Z R P b
TE 20 B K A A A G gk b (JR 5
pwm) . BRI R AT AR - (HE ) Y )5, R
FH 5 W8 T 2 U BRAR G
25 BIEMAETETEN

SR TUNEL Yyl B 2.47 50 ol xSl
Y] f, A B E oK B AR KAE S S, % TUNEL Jz
NI E 4 DAB B8 TRAK R Y GEW A, B AR
G BB I g S ph oo i TR, R4
JHLARFAE kg 240 A S A €0 A Al (8 OB R €2, A A%
P45 R, Yo (00 o 5 R e 2 Rt 8 440 B e AL O
T/MERIE R ; IE % 40 R i (. BEPLL BN &0
5, {1 Image J #AFHECEESFLEF N TUNEL FHP: 40 i
BOR AL, I B SR 2T T % . IS0
P12 (%) =TUNEL FH 405 S A0 i 4 X 100% .
2.6 @O ELA M Iba-1 GFAP KL

B2 47 0 F A AF R Sh 440, B R K | ok
YR (520 wm) , YI A 7E 36~ 2 i 30 min; A4 °CTY
i [# %2 15 min. 0.3% Triton X-100 &% 20 min, F-LL 5%
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- 1436 - China Pharmacy 2026 Vol. 37 No. 11

H &5 st — 5t (R RE Lok 1:500) , #E 37 °C 7
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£40.8 wL,cDNAfHz 2 WL, Jo RNase 7K 6.4 pL., 9" 4%
44 : 95 °CTRAS 1 30 5395 °CAS P 5 s, 60 °CiB 2k 30 s,
72 °CHEMHI 30 s, FL A0 MFIR . LA H T -3- B 1 i S 1l
(GAPDH) N Z, R H] 27 #1158 TLR4 NF-«kB p65
mRNA £k K. 514 TAY TR (L) BRhE
BRI IEG B, 51 F 90 S 3 3 =y RN 2 1
#*1 (qRT-PCR3|¥FFI R E=H K/

R BRI —3") RaIEa(s'—3") THE ko Mop
TLR4 CTCCCTGGTGTTGGAATTTTACG ~ CTCGTTTTCTCCACCGAGTCTCA 226
NF-kBp65 CAGATACACCAAGAGCGCAGCCC  CTCCAGGTTCTCGCTTTTCACA 0
GAPDH ~ CTGGAGAAACCTGCCAAGTATG  GGTGGAAATGGGGTTTCTGGTCT 138

2.8 ELHELF TLRA/NF-kB i@ X ELQRIERN

B2, 7" 00 R AR A2, LS G e L S 2%
R S A AL R A AR 1, S0 LR R B i, R
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minZEVE ; 5 (128 109%SDS- 3R P s Bk e 5 M L ik 20 85 (e
4 JE L A 80 V43 5 JiE L R oA 120V, LK s [T 24 90
min) J5 , B85 11 B (FE R 250 mA, DK T 6 BEE T [a] S
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A7 ) 1 b A TLRA (& B L4724 1:1 000) | p-NF-
kB p65 (Fi B LM 4y 1:1 000) \NF-kB p65 (i B L il Ky
1:1000) B-actin (Ff BE LUA71 4 1:5 000) —Hi, 7E 4 °CF
FE A A P (R B LB 1:5 000) , EiIRGE 2
h IR (A 58 B8 &2 05, >R ) Image J 50PF X 2571 K
FEAEHEAT 204, UL H B8 5 2 (B-actin) 88 45 K
FEMA R FUE R B 8 ARk KF, B ib 8 5ok
W 1R b A 11 2%l K B (B 1Y LA 3R 1% B 1 I i g AL
Ko
2.9 FitFEFIE

K HI SPSS 25.0 BAFHATH T 3 bT . AR E A 2
Shapiro-Wilk ¥ 56 5 WEATF & IE A0, hx £ s Fon s 241
(] FL 3R A PR R 7 2250, adE— 25 (%) 201 18] R 5 EE 38R
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3 HER
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4 5/ 7> (P<<0.05) 5 5 POCD 4 b # , TRV130 4H .
TAK-242 2 . Barbadin 21 K Rk i 75 fR HH 35 &) 25 45
(P<<0.05), HFRG: FRA5= 5 i) | 28 0 45 OB i 38 4k
KA (P<0.05) , i EZ K R kT8 45 25 5 ¥ L4t it
27 L (P>0.05) ; TAK-242 40 5 TRV130 41 e %, Fik
SebR L R SO L (P>0.05), S5,

F2 FEXREEERE BRFREERE FHTE
B (xts,n=15)

b A (s FI % R Eamt s ST RIAK
Control} B144612 30564331 4134042

POCD# 69134701 1530217 1254023
TRVI3041 301543310 284743140 3.89£039
TAK-24241 35.79+6.39" 26834305 3974041

Barbadin 41 4836+673" 2105+281° 2644034

R4 69.6316.85 15.18+2.13 1814028

a: 5Control4H V%, P<<0.05;b: 5POCDHA Lt#5, P<<0.05,

3.2  KRIMLE R RIEREFKFRMLEF

5§ Control #H Ft45 , POCD 2H K FUIfLIR H TNF-ou  IL-
6. IL-1B 7K-F- 4 i 2 FF 5 (P<<0.05) ; 55 POCD 41 [b %%,
TRV130 21 . TAK-242 4| . Barbadin £ & FUIfL 7% H TNF-t .
IL-6,IL-1B 7K - i F FEAIK (P<<0.05) , M MELH A B 775
AR pRZE G R (P>0.05)  TAK-242 41
H5TRVI30 41 e, Fidfabr e R G5 L (P>

0.05>o rﬂ%ﬁ%@go
F3 BAXBMBFPRERFAKELE (x+s,n=15,
pg/mL)

Eibl TNF-a 1L-6 IL-1

Control ] 20361433 13.26+3.96 8591355
POCD4 51064523 45924463 46154470
TRVI304 2785475 2035412 1633£4.0%°
TAK-2424 28631486° IRVETSE 1725+420°
Barbadin 359145010 2088 +430° 8424430
R4 50974514 45771459 46101463

a: 5 Control# 147, P<<0.05;b: 5POCD 4%, P<0.05,

3.3 KREDEAREBRGNEER
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B, B5CEE W S 0/, 2 PR A [ A R e SRR R AT R
A DA S8 AR iR s TRV 130 2H . TAK-242 20 K FLifE
L 200 B 558 POCD 21 4% I 35 P03 5 Barbadin 2 K
S T 20 2L 9 PR 05 72 B A T POCD 41 5 TRV130
ZH \TAK-242 41 2 [a] 5 Wb g 20 A SO =5 20 40 A4 g B934 47
T 5 POCD 41413 ; TAK-242 41 5 TRV130 41 HL4% ,
PR 22 . S5 ILAT L,
34 KRBEIMZTATRNER

5 Control A [(7.23+2.17)% ,n=>5 (K [a])] L%z,
POCD 41 K FUIfF DA 2 JC I/ TR [(28.61 £ 2.90) %] i 3
Ft (P<<0.05) ; 5 POCD 4 b #¢, TRV130 4 \ TAK-242
21 Barbadin 41 K FUE S 2 TR [0 51h (12.62 +
2.51)% . (13.14+2.65)% . (19.73 £ 2.73) % ¥4 i 2 B AL

T2 2026 AR5 37 45 1]

D. TAK-242 4] E. Barbadin 41 F. 2]

T ZT A7 S T A A0 1 R 28T 3 S 5 Sk T S S AL
Bl SAARSSAAFRERGELANZNEHME

(HE #£8)

(P<<0.05) , Ny Mk 20 K BRI 2 i 28 0 08 12 %6 [(28.56 +
2.87)%) 22 7 G2 & X (P>0.05) ; TAK-242 1 5§
TRVI130 4 b4, L iRfEds 2 7 LG it 2= 2 L (P>
0.05), Z5ARULE 2,

C. TRV130 24

B. POCD 41
" - o ——

Liﬂ‘.,.".""l"‘\ el

v
LXYe Re O kg ]
o

s o
; &
t Yot -‘4\
f% Al *w.:‘%«
B “?“7*
R [

o -
¥ - ’ e .
o, S, :‘Ql.' 5 4

E. Barbadin £ F. g2

D. TAK-242 41
L RAHEL TR AT LT
2 BAKXREDWHZTEATERER(TUNELEE)

3.5 KRiEDHELA T Iba-1 GFAP KL L R

5 Control 41 FL ¢, POCD 41 K FRUIAE 5 41 41 Tha-1
GFAP 45 o 5 1 i 2 T+ (P<<0.05) ; 5 POCD 4]
FbAs, TRV130 41 \ TAK-242 4| . Barbadin £H A fif th4H 4
i Iba-1, GFAP V- 345 i i 44 i 2% 541K (P<<0.05) , 15
MEZH K R Sl 2lrh k48 bR 22 S RSt 2H 0 L
(P>0.05) ; TAK-242 #H 5 TRV130 £ b 4%, kT dr 2
S ST L (P>0.05) ., Z5HLILEE 3. F 4,
3.6 XREBSAR =|: TLR4/NF-kB i #%#H5X mRNA &
HEAQREQNE

'ﬁControlQﬂHSiSL POCD 2l K fifg th2H 21 TLR4
NF-kB p65 mRNA ik 7KV S H A 11 2 38/ IR 1k /K-
158 2 T (P<<0.05) ; 5 POCD 4H %%, TRVI30 4 .
TAK-242 2 K FUfE S 4H 24U TLR4 \NF-kB p65 mRNA &
Ik K K H 3R 26 3R/ IR A 7K T 2 18 3 R AR (P<
0.05) , Barbadin £ At HEZH K FUEE S 21 2 ik e b 2
BTGB L (P>0.05) ; TAK-242 41 5 TRV130 4
e, Db EiR 22 RG24 L (P>0.05), 45
DL 4 25,
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Iba-1

GFAP

Control 21 POCD 41 TRV13041

R4 BHKRKRBBIDHELA B Iba-1.GFAP Rik/KFELLE:

(x+s,n=5,%)

50 pm

Eibl Tba-1 PR GFAP-FEPEL I

Control 41 32151490
POCD4 57634583
TRVI304 3862£5.08
TAK-24241 390114516
Barbadin 41 41914545 #8619
R 5758577 6326648

27.61£5.63
04.35£6.51°
35.01£585
36374602

a: 5 Control4l Hu3, P<<0.05;b: 5POCDHA He4%, P<<0.05,

TRt - . ., .-, 0

pNF-xBpos W S SN SN S S 65 <D
News s S A S S -
pacin M D SN D R e

A B C D E F
A:Control 4 ;B:POCD 4 ;C: TRV1304 ;D: TAK-242 41 ; E : Bar-
badin 25 ; F: kL
B4 FHAARBEDHELATH TLRYNF-«BEEEXES
FiLHEBEIKE
x5 HAKAXRBEDALD TLRA/NF-«BIEEEHERE mRNA
REEQRIEMEEBLKELLR (xts,n=5)

i TLR4 NF-kB 65
nRNAFAKE  BAESKE  oRNARRKE  BABRIKE
Control 4] 1L02£0.13 042006 100£0.14 020+0.04
POCD# 187£0.19° 136£0.14* 2138022 0.80%0.09°
TRVI304 123£015° 059£0.08° 136+0.16° 0314005
TAK-2424 129£0.16° 065£0.09" 142£017° 036+ 0.06"
BarbadinZl 185£0.19 133£0.12 2115021 0.77£008
LT 181£0.18 1354013 209020 0784008
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