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i . B WAL EFKE R T CX3CL1-CX3CRL 15 5l B X Z 4 K BT VIBR AR R 5 A EnThgf#AS (POCD)
FIEE1ER . 3% 60 K SPF 4 SD KR FENL A AT ARA . HAIA ., P IRA. A LF0mE 4R CX3CLL fifk+
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R B X CX3CL1. CX3CR1 mRNA KEAMRIE, R  HEFARANE, BB KRB 720 5505 B 5t
TF, WA SRR, WA LMK R, B ALSERN KT TR, #5X CX3CL1, CX3CR1 mRNA
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Abstract: Objective To study the improvement of dexmedetomidine on postoperative cognitive dysfunction (POCD) after partial
hepatectomy in aged rats by regulating the CX3CL1-CX3CRL1 signaling pathway. Methods 60 aged SPF grade SD rats were
randomly divided into sham operation group, positive group, model group, dexmedetomidine group, and anti-CX3CL1 +
dexmedetomidine group. The rats in positive group were administrated with ibuprofen suspension 35 mg/kg by ig, 3 days before
surgery, 8 h/time, for 3 consecutive days. Except for the sham operation group, rats in the other groups were underwent partial
hepatectomy. Rats in the dexmedetomidine group and the anti-CX3CL1 + dexmedetomidine group were all administrated with 40
pg/kg dexmedetomidine by ip at 30 min before surgery. Rats in the sham operation group, model group and positive group were
administrated with equal doses of saline by ip. After liver resection, Rats in the anti-CX3CL1 + dexmedetomidine group were
stereotactically injected with 1 pmol of CX3CL1 neutralizing antibody into the lateral ventricle, and a single dose was administered.
The POCD of rats were evaluated by the new forearm experiment. Nissl staining was used to observe neuronal cell damage in rat
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hippocampus, and the number of viable neurons were calculate. ELISA was used to detect the levels of TNF-a and IL-6 in rat
hippocampus. RT-PCR and Western blotting methods were used to detect the expression of CX3CL1, CX3CR1 mRNA and protein in
the hippocampus. Results Compared with the sham operation group, the proportion of new arm movement distance and residence
time of rats in the model group decreased, the number of neuronal cells survived decreased, the hippocampal neuronal cells were
damaged, the level of inflammatory factors in the hippocampus increased, and expression of CX3CL1 and CX3CR1 mRNA and
protein in hippocampal decreased (P < 0.05). After the intervention of dexmedetomidine, the proportion of new arm movement
distance and residence time in POCD rats increased, the survival number of neurons was increased, the damage of hippocampal
neurons was reduced, and the level of inflammatory factors was decreased (P < 0.05). After dexmedetomidine intervention, the
expression of CX3CL1 and CX3CR1 mRNA and protein in POCD rat hippocampus increased (P < 0.05). Conclusion
dexmedetomidine can improve POCD after partial hepatectomy in aged rats, and its mechanism may be related to the activation of
CX3CL1-CX3CR1 signaling pathway.
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H—80 CHRAFMIMFSLLHL, F% 25 mL/g In NZE
HERK, BHEE A1, 4 CESOHL I, #% 18 ELISA
PG A P IR 5 X TNF-a. IL-6 1T HR I,
AR BRI B K 450 nm AEMROGEE(E, %t S bs v
M2k, 5% TNF-a. IL-6 &&.
25 SERTREEE PCR #& CX3CL1, CX3CR1
MRNA X RIEAE

H—80 CIRAFHFLAH L, Trizol yEAREUE 4
Zih i RNA, 2 R sl GRl @i 4% 55 cDNA, B
JIE ke I L K 24T CXBCL1. CX3CR1 cDNA 314,
PR A IR S U B R R, OV 2% A
95 CHiAE 3 min; 94 ‘CAFME 205,60 ‘CiB-k 35,
72 CIEff 60 s, EH 35 MEH, FIR 72 CLEff
10 min, LA B-actin AN IR, 2742 R H FEEH
xR IEE. ERNGIYFHIE 1.

*1 EESIHIF5)
Table 1 Gene primer sequence

B A eIkl

CX3CL1 F: 5-GCTACGGCTGTGAAGTGTAGTG-3’
R: 5’-TAGCTTGCATGCTGTAACGTTA-3’
CX3CR1 F: 5-GCTATGTCTAGTGTGAGTGT-3
R: 5’-AGACTGTTAGATCTGAGATC-3’
B-actin F: 5-TTACGTTAGCGCTGAGTGACTCC-3
R: 5’-GATCGTAGGATGTGTACGGTACT-3’

2.6 Western blotting A% CX3CL1, CX3CR1
FEAEMNFKIEE
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FIE IR TE A 1 h, IIA—F, 4 CiEd
W, TBST ¥l 3 Ik, IAZPilFE 1 h, DAB Gt
e, £ Image J BT H ISR KEEME, DA
CX3CL1. CX3CR1 52 B-actin K EEAE LLE A&
AR Rk &
27 BitFESHh

KH SPSS 20.0 Guit ki A b B AR, 1HE
FORHA LA x 2es FiR, PIFEARLLEAE t ik, 24
At EFRHUBCR R R T 204, PIRFEALL
BRI LSD-t #6556 . P<0.05 NZERA Gt Lo
3 &R
31 KEIAFINEEELEL

SEFARA R, BRI K R 5 B shia
B, BT R R S R TR (P<
0.05); SR, FHMEx R4 54 EFk ek
R R R B Ll BT N TR & e T
(P<<0.05), H.BAM:X R 547 B0k e 4K B B
FahFE R L B R A] & L R TS
B S4AEFEKEAE, CX3CLL Hifk+473%
FEK 40K RO S R shiE =g i b S
8] 5 EE ¥ R % (P<<0.05). W% 2.
32 BEENAREFNRRHETTERIFRALLR

Nissl 0 BoR, FARUAKRFS CAL XHE
A TCAN A e R, HEFIRESE, AR A% T B o
8, R KRS CAL XHEAMZ ot g
HeyiFaen, Mo2gml, 48, B, PR
BAEL LK EHRNRIED CAL XHEAMEIT
PGB, P e AR 355, Mgk
WZ, BABONTEW, WA e GE AR,
CX3CL1 Hufh-+4 EFEmk e A EFEmk e 41K R
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PR To e, SEZETE IR X0 WA 1. 0.05); PHPEXTIEZH 547 SEHEIK E 4 K SR A& o i

SRTFARAE, BARA N KR e fF
HHCE TR (P<0.05); SHRAHLL, FHPEXIHAS
A SRFEIR E ALK SR 22 Te A A s SR g (P<

R BEZE R TG0EE 5 E 4,
CX3CL1 Hifk+4 FEFEIK e 4K A& e i A73s
BEI D (P<<0.05). 5% L% 3.

*k2 FEXRHFEBIESLHL. MREFBEE SR (X4, n=10)
Table 2 Comparison on proportion of moving distance and staying time in new forearm of rats in each group ( X s, n = 10)

2H ) &/ (mgkg™) B R BE B % T A5 I [A] 7 E/%

(EERZN — 62.35+8.87 55.35+5.42

it — 23.32+4.83" 21.47+3.50"

EiTRl-22x 35.00 54.02+8.01"* 46.02+£5.02" "

HRFKE 0.04 50.84 +7.25"## 43.15+4.717%

CX3CL1 Hifk + 47 FEFEmk 0.04 24.01+£5.28"4444 224514014044
5EFRALE: "P<0.05 "P<001; HSEAINE: #P<0.01; SAKIFAHLK: 22P<001; H5HEFEKE4 LK. 44P<0.01

"P <0.05

**P < 0.01 vs sham operation group; *P < 0.01 vs model group; 2 2 P <0.01 vs Ibuprofen group; 4 4P <0.01 vs dexmedetomidine group

BFAR

A 155

i FEFEkE CX3CL1 fifh+ 4 FEFEmk e

Bl HEXREDMETRRREE (X400
Fig. 1 Nissl staining of hippocampal neurons of rats in each group (><400)

#3 BEXRWETHARFEEHELLER (X45,n=10)
Table 3 Comparison on survival number of neurons of rats
in each group ( X #s, n = 10)

7/ AN
ek .
(mgkg™) EEHE
[ESRZN — 125.25+14.24
iR — 42.2846.40"
K- 35.00 105.20+11.35"#
o Eadll 0.04  98.33+10.12"#

CX3CLL fitk+A4i3&4Tke 004  4558+6.30™""**
H5ERFARMLE: "P<0.01; SHERHE: #P<0.01; H5TIKF
AL 22P<0.01:; S5HEFEREALLE: 44P<0.01
**P < 0.01 vs sham operation group; #P < 0.01 vs model group; ““P <
0.01 vs Ibuprofen group; 44P < 0.01 vs dexmedetomidine group

3.3 BSX TNF-a. IL-6 7KFEELER
HHEFARMALR, SHAEHKREDHHAF
TNF-a. IL-6 /K FTHE (P<<0.05); SR ELE,
BH M6 B AL 5 47 2 FE Kk e 4 K Rlg A 4
TNF-o. IL-6 /KFRZFHFF(IC (P<0.05); H: WA

[H] TNF-o. IL-6 /K FZERESRIFFERE L 5H%
FEBK B HL A, CX3CL1 Fidk + 4 £ 0K E 40K
RE 24 TNF-a. 1L-6 K°FTHE (P<<0.05).
W& 4.
3.4 BIO[X CX3CL1., CX3CR1 mRNA #Ext&iA
ENERFTAELR

H5HEFRALR, HBEMHKREDSHH
CX3CL1. CX3CR1 mRNA 5EAMNRLEEE
PE%, (P<<0.05); SEEAYAELE:, FHMEEXTRA S
FAEK T 4R RIS ZiF #) CX3CL1. CX3CR1
mRNA 5 & B FREEHEE N (P<0.05); H
PZHIA]f) CX3CL1. CX3CR1 mRNA S5EHAEIAEZE
RIS FE N SHFEFEREA I, CX3CLL it
i+ 4 FFEIK E H 1) K R B ZH 40 CX3CLL.
CX3CR1 mRNA XA R B FFK (P<<0.05). 45
R 5 A 2.
4 g

POCD Z KAETHEREY, HRAENHIW K
HZE R HEMAE RGW T, #HE RGN
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F£4 BEAREDX TNF-a. I1L-6 KFLEEE (X 25, n=10)
Table 4 Comparison of TNF-e and IL-6 levels in hippocampus of rats in each group ( X 4s, n = 10)

2H ) 7 &/(mg-kg™) TNF-o/(pgmL1) IL-6/(pg-mL1)
BFEAR — 42.35+6.87 62.3548.40
Rt — 120.32+12.33" 155.47 +£15.87*
5 35.00 68.28 =7.50""#* 90.20412.81™#
1 EFEKE 0.04 71.25+8.25"# 93.15412.25™#
CX3CL1 Fiufk+ A =4k E 0.04 115.36+10.58"4* 150.314-14.3344

H5EFPARALE: "P<0.01; SHALLE: #P<0.01; SAEIFHIE: 44P<0.01l; SHEAKEMAILE: 44P<0.01
**P < 0.01 vs sham operation group; #P < 0.01 vs model group; ““P < 0.01 vs Ibuprofen group; 44P < 0.01 vs dexmedetomidine group

%5 EIX CX3CL1, CX3CR1mMRNA 5EBMEXFIAELE (X5, n=10)

Table 5 Comparison on relative expression levels of CX3CL1, CX3CR1 mRNA and protein in hippocampus of rats in each

group ( X #s, n = 10)

i3 Fl—v] MRNA FIX} ik & | MR R IAE
(mgkg™) CX3CL1 CX3CR1 CX3CL1 CX3CR1

BFA — 1.0240.10 0.85+0.08 0.45+0.07 0.40+0.04

it — 0.28+0.04™ 0.3240.05™ 0.18+0.04™ 0.12+0.03™

EiTRl-22x 35.00  0.48+0.06"* 0.5040.07"# 0.3040.05"## 0.21+0.05™#

i FEAEKE 0.04  0.45%0.057# 0.48+0.06™# 0.28+0.06™# 0.20+0.05™#

CX3CL1 #iff+ 4 £HE0kE 004  0.30%0.05™***  0.35+0.057*** 0.2040.05"*4* 0.13+0.037™"*4

S5BRFARALE: "P<0.01; SHEALLE: #P<0.01; 5MKIFALE: 24P<0.01; SHFEFEKEALLE: 44P<0.01

**P < 0.01 vs sham operation group; #P < 0.01 vs model group; ““P < 0.01 vs Ibuprofen group; 4 4P < 0.01 vs dexmedetomidine group

CX3CR1 —— W D — -~

CX3CL] M o S A e

B-actin-~~ Ry EedEy

BFAR B A A%FEE CX3CLL ikt
T AERRE

[ 2 Western blotting #ll CX3CL1, CX3CR1 & B
RiLE
Fig. 2 Western blotting detection of the relative expression
of CX3CL1 and CX3CR1 proteins
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P RS RIE R Yi AR, 45 RFEKE RE
HIK RS2t AV, LB UL A 5Tk
BAME IR ME RBRAE, RIPHEITAE,
HESEA R FEPKE BeIE T i PR A RG R AE, R
FHREITAIM, 23 POCD.

AW ARG RE RN, fHRFEKEH KRS
TNF-a. IL-6 K FE TRFARMA, HIGTHAAH,
CX3CL1. CX3CR1 mRNA J & X Rk mAk T
BFERL, HEFHEAA, TNFo. IL-6 K
CX3CL1. CX3CR1 mRNA J% & X} 2Rk & 5B
PEXTREAH T B 22 5, UL SEFERKE s 2 4F
KEIH VIR G NI Re, HLw e S
CX3CL1-CX3CR1 155 iHES G A <. CX3CLL
RN T F kR CX3CL M, 78K R EsEhT
ZAEAE, AefEH T HAR R VESZ/K CX3CR1, £ 5t
ZIuMEE . TS, §f 58 B0,
CX3CL1-CX3CRL 5 S IHE A £ 0 2 5 /MR B 41 i
FHE G I GBS 5 I8 EE,  Ae M /N o 40 i vs
b, PRI ATIE TR T IR, R R
FHYER . 34t CXBCLL AR A JERE SRS O
BT, AENRBAEMAL T AR SRR, BRI
N RN R, HIARE REAORE, IREME T
F1152%, Zhuang %P1\, CX3CL1-CX3CR1 15
S O] R 2 P SORE(E S IE S, B 1k SOREE 5
2B EE L5 . Bemiller 52 SAsd i 4sh1)
ZRGRNAE, AR RS E A 0268 ). Rt
F ALK E REIE T #2 5 CX3CL1-CX3CR1 mRNA
MEARIE, ML TRAERG, 355 KR
POCD.

Zx FPR, A L HTIKE RE S 2 A R R 4
VIBs AR J5 POCD, HAL#I5 Eii CX3CL1-CX3CR1
MRNA J 85 RIE A %, AN A EFERE A
9 POCD (1) i[5 14 FH 2542 4it 1 SIie BLfit
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