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Abstract

Objective: To investigate the effect of citicoline sodium on postoperative cognitive function in elderly
patients undergoing laparoscopic surgery and to analyze its potential mechanism of action. Method:

Atotal of 72 elderly patients who underwent laparoscopic surgery in our hospital from June 2023

toJune 2025 were enrolled and randomly divided into a citicoline sodium group and a control group.
Patients in the citicoline sodium group received an intravenous infusion of 0.5 g citicoline sodium

20 min before anesthesia induction (diluted in 250 mL normal saline and infused within 30 min), while

patients in the control group received an equal volume of normal saline. Mini-Mental State Exami-

nation (MMSE) scores, serum S1008 and interleukin-6 (IL-6) levels were assessed 1 day before sur-

gery, and at 1 day, 3 days, 5 days, and 1 month after surgery. The incidence of postoperative cogni-

tive dysfunction (POCD) was also recorded. Result: There were no significant differences in baseline

indicators between the two groups before surgery (p > 0.05). At 1 day and 3 days after surgery, MMSE

scores decreased while serum S1008 and IL-6 levels increased significantly in both groups (p < 0.05).
Compared with the control group, the citicoline sodium group showed significantly higher MMSE scores

and significantly lower serum S100f levels, IL-6 levels, and incidence of POCD at all postoperative

time points (p < 0.05). At 1 month after surgery, no POCD was observed in the citicoline sodium group,

whereas 2 cases of POCD remained in the control group. Conclusion: Citicoline sodium can effectively
improve postoperative cognitive function and reduce the incidence of POCD in elderly patients un-

dergoing laparoscopic surgery. The underlying mechanisms may be related to the inhibition of neu-

roinflammation and alleviation of neuronal injury.
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1. 5|8

A JEINEITh e R S (postoperative cognitive dysfunction, POCD)fE & 4E-F R EEA T & —Fh BRI R IR = 1
P RG IR, HFEZEREFACIZ R . R ILEES . EMAN RES., S OESEKS
FAAEBCIRITI E], o B R T H AR B OE R 1] ST RAA a0/ RERMIS, 2
Z R TAMELEEFAR ARAR T CO, ME 2 T BUEE WFEEA L 5 SRk B2 MUAE 5 38 23 2 3F 98 0 N 7R
TR AR PR 98 s AR IR 2 B0 R TR, N E oK M S i bR R . R, AR R
POCD MR RE T m[2] [3]. BEA&EZR N TR, WK B2 FARIGTIEEEFHBRBL, K
ARG ZFBER G NMIIEER 77, K POCD M4, HAEEZRImKIMME.
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MRS SRR, BET R 2 40 M 1R AR BRI B BECSCE IR IR S AR I BAG I 50 RS, ez
H B 5S4 R E LR VR [4] [5] MHOCSCHRIRIE , B AEAEA T G S5 Sk i e A 2 v P 53 45 B 3
NI DR REIR 6] [7]. HRHERBEETFARZEEREE DI POCD MR LARAERMLE] H TR 9
WG — . AR LEFEEEEARRF RN R, RATIEEREILN BB, W8 s i
PR E ARG INAITIRE I3 2 0E K7 R a8 br SR md, PRI G R B E . A B s
RIFINFIThRE. TiBF POCD [k A= 42 A8 i B AN 732

2. IERBER 5754

2.1. —f%&ER
P 2023 F 6 A E 2025 5 6 H LT AR I s B2 B AT I s 8 F AR (H VIR A) I 72
B, BEMLS> MO RE B2 A Xt HE2H, BE2H 36 Bl I NFRTEE: FEH 65~80 %5 ASA 7 ZRI~11Z%; ARAT MMSE

Vo =27 o (HEBR AR BTA R T REREAS ) ZHCE I3 6 4L by JEACUbeAg s I — A AR AR AT AT HURS
TR ARSI 2580 . HEBRARE: S IF ™ Ea, i, FFAF R SR ThREAN 2 FhERS A S5 IR A
FEIPRZGY; BB IR S s AR T IT IR RS BL™ B AR . R REAL S 7 RIEH B N
Xf WA AN J BRI, 4 36 191

22. /&

P AR BT AR AE A, NRJE IO E P R SRR (SpO,) . B HEAR AL T FRAR 55 5
AT 20 min MR JE E Ak VE PR BEAE RN 0.5 ¢ (L AR EPURRZDE AR AR, EHZ54#ES H20055277, #i
F&: 0.25 g/2mL/3%) (AEFEER/K 250 mL #8F), T 30 min WIMIESE . MRS TR BEAT K. Bk
75 K KR S PRI £ 0.03~0.05 mg/kg #7457 KJE 2~3 ug/kg. WRFEIKIE 0.15~0.3 mg/kg T i 7
B 0.15~0.2 mg/kg, SEREEATHMIESR, 4R AOR A MK K (PETCO,) 35~45 mmHg. AFIRA
GR35 BRI, 170 Do #58 JO AV IURAT 1 4% 0.03~0.05 mg/kg ZEFEWLAIRA S, R4 T- 1950 ik 5 (MAP): 5
AN FERIE I 20%, S8 D4ERFE 12~14 mmHg. FARGEFSBEEHB TS, WHIKEE, KBRS
HREI R .
2.3. WERIBHR

2.3.1. INFATH RV,

ST ARRT 1 R(T0). RJF 1 R(T1. 3 K(T2). 5 R(THLEAE 1 MH(THFHFE SRR SH AR
(MMSE) H [ — Az B i g A G S B AT 14y . MMSE BEE /). B2 7). HE IS5 E N E, B
30 73, 70 BOBAR AR R A KN T RELZZ [ 8] POCD 2 Wi bR AL A 5 A — N [] 50 MMSE 1P 73 B0RHT T 522 73 [9] -

2.3.2. MBFEFREREN

ST ARRG 1 R(TO) RJG 1 R(T1) 3 R(T2) 5 K(T3)& 8] R4 B S IEEIKIML 5 mL, 3000
r/min &0 10 min, HUMLIEE T—80°CUKFEIRAT - K F BRI o2 W FVE(ELISA )R IfLiE S1008+ IL-6 7K~F,
WG H ISR AR A, kg2 HE A .
233. FRRE

OERWAHBERG 5 RNBOIKHE, L8, BZESARR RN RSN,
24. GHE Rk

HeH] SPSS 26.0 it BAFEAT AL B Mo THEBIRILA(X £5 )RR, AR 1] m LSRN &
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Jizo i, LA FUBCR AN AEA (i . THEBTR LR ()&, AR HECRH 2 fls. Plp<0.054
ZRAA GRS

3. R
3.1. FHBE—REREER

PRI B AP IR . AR A REETEE . ASA 2 T ARB(E IR E I FEY) G A) & — gk
T, ZREGTEE X (p > 0.05) (M 1).

Table 1. Comparison of baseline characteristics and ASA classification between the two groups of patients (x £ s )

1. FHBE—RIERI ASA SR (X +5)

it A Y
gy s s an, )
JH 12 BEL B ZH. 36 21/15 71.8+49 58.6 £ 10.1 14/18/4
X REZH 36 19/17 72.0+4.7 57.8+10.9 13/19/4
gt 21=0224 t=0.176 t=0.325 22=0.188
pfE 0.636 0.861 0.746 0.910

3.2. ¢HBE LR FRRE A MMSE ¥4 EL#5

ARHT TO W%, PR A MMSE PF4 825, 4855 (p>0.05), AP EH KRS 2.

PIALEEFEARSE T1 R T2 ) MMSE 4 ¥R BT TO B 21045 5 KR EE (0 R F(p < 0.05), BB FARM
PRI NGNS e — M. HEEEREWE, WrigEE T,

PR ARG T1 A1 T2 f MMSE S5 Y8R BT TO B 21075 3 RIEE R %(p < 0.05). i, T1 i
ZIM 2 S AW R (p < 0.05), X UL ANABERRGRA NS5, A S 5 EITh e iR v] G175 BT R, I
AR TF NI B o

ARJE 1A, S NMINEE A G R B, EBEHGRZ MMSE W0 AR 2 AR A1
AT, T BT IR T AR BT AT, $2oR SRR A AT (2 3 o RS A A hBE R R (L3 2).

Table 2. Comparison of MMSE scores between the two groups of patients at different time points (x £ )

Fz 2. FHEETFEATE S MMSE SMEEEE (X £5)

5 1% NIBIPS Y NEBIS Y NERIPN ARG 5K ARE 1A
(TO) (T1) (T2) (T3) (T4)
e B JIF B 2 36 28.7+1.1 252+ 1.7% 26.5+1.8% 282+1.9 28.6+1.1
X HEZH 36 286+1.2 23.1+1.6% 245+ 1.5% 26.7+ 1.8 27.8+1.3"
t1E 0.362 5.387 5.084 3.465 2.860
pfi 0.721 <0.0001 <0.0001 0.0001" 0.006

He HNLLES: 5 TO FUE, #p<0.05; AAELH: SXRALE —m A s g, "p <0.05.

3.3. FMABEAFREAIE S1005 EEKEELE
ARHTTO %I, PALE MLIE S1008 & H/KTFAHIL(p > 0.05), ZRLSiHFE L.
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ARJG T1 J& T2 B %1, P2 S1008 /KP4 5% F+ =13 p<0.05), $&mF AR S bR 0] 6g 175 5 1M
RG0S et . BEJE T3 WHZET N .

AR ELAS R BT, T1. T2 T3 k20 i AE B TL-6 7K P2 bk B2 2 25 (34 p < 0.05), T1 B2
FIRNRE (P < 0.05). FARBFALRIE R, MR LR IEM SRR, R R AR A
PR A5 BCAR A LG BF B T e (L 26 3).

Table 3. Comparison of serum S1004 protein concentrations at various time points between the two groups of patients (x + s,

png/L)
3. AR ERFESIE S1008 BEAEKEL B (X +5, ng/L)

el 1% ARET 1 K(TO) RJG 1 K(T1) ARG 2 K(T2) RJG 3 R(T3)
Y 12 BEL B 2. 36 0.63+0.18 0.91 +0.15% 0.79 +0.14* 0.68 +0.13
X REZH 36 0.64 +0.16 1.47 £0.13* 1.22+0.18" 0.79 +0.17%*
t1EH 0.24 15.42 11.76 3.31
pfE 0.811 <0.0001 <0.0001 0.082

He HNLES: 5 TO HEL #p<0.05; AMELE: SRR —I A A LA "p < 0.05.

3.4. FABEAR R 8] R I0E 1L-6 7K L3R

ARHT TO %I, PALE MLIE IL-6 /KPS & L(p > 0.05).

510 B ZIMEL, ARG T1 K& T2 B2, P4l IL-6 KPR EF &3 p<0.05), 2 BRI 5 5E & M
RS . T3 I ZIACPRE LR, HIE &0 & T AR AT

ML TR, JEBEIRTRALAE T1. T2 f T3 201 IL-6 /KP4 B E AR TR A (Y p < 0.05). T3 i
212 AT AR B3 (p < 0.05),  $um LB H A J5 7] BE R DARRSEAHI] E5E [ S (W22 4).

Table 4. Comparison of serum IL-6 concentrations at various time points between the two groups of patients (x + s , pg/mL)

4. FARESRESILE IL-6 ;REEE (X £5, pgmL)

2H 5 B ARHET 1 K(TO) RJg 1 R(T1) RJG 2 K(T2) ARG 3 R(T3)
Tt HE g 2. 36 52.8+55 952 +8.2% 78.3 +5.4% 594+53
R 36 53.4+48 123.8 +9.2% 106.7 + 8.3* 83.9 + 4.5
t1H 0.492 13.974 16.421 21.683
pfH 0.625 <0.001 <0.001 <0.001

He HANLES: 5 TO HEL #p<0.05; AMELE: SRR —m A A LA, "p <0.05.

3.5. FtAEE POCD B4 LR

P AR J5 POCD &AL 35 FE I [A] 2B 4 5212087 T Ffa s .

HIA LR s, JRBEIHGRALAE T1. T2 & T3 B8] £ POCD KA R BUE T XA, %R B A5
RN p<0.05). K, RfF 1 RERRNLE12.5% vs. 27.5%).

ARJE 1A H(THR, HBEAERRA R M EZE] POCD K4, Md LA 2 ] 35 4745 POCD, {HPHZ4
FA L Gi v L (p > 0.05) (WA 5).

DOI: 10.12677/acm.2026.1662232 406 I IR 2= =23t e


https://doi.org/10.12677/acm.2026.1662232

IRER 5%

Table 5. Comparison of postoperative POCD incidence rates between the two groups of patients [n (%)]

5= 5. MEBREARE POCD 4 R0 (%)]

5 11 ARG 1 R(T1) ARG 2 K(T2) AJG 3 R(T3) K 14~H(TH)
o 15t AR s 36 4 (11.1%) 3(8.3%) 1 (2.8%) 0 (0%)
X 20 36 10 (27.8%)" 7 (27.8%)" 4 (11.1%)" 2 (5.6%)
e 4.183 3.022 2.956 2.06
pfa <0.05 <0.05 <0.047 0.151
e AL SXTRRA L, "p<0.05.
4. Wig

ARJGINEN T R AT & — Fh i WA G I AORE, B A 56 475 4 . POCD M KR RN Z,
FLFEERS . ARG IR . RAT & EE RIS TR REEZY . R IR e k%, itk
HAAR A IE R i ML ARAELAE « vk IR L 5540 B Dh g 25 L & POCD 5 KK & [10]. £ POCD ¥t
BEURHERT, SREEEEN . KE/RKRHARY, EFEEETFREEES HIAFES, It
FLR AL 7 4 B RIE IR B [10] [11]e MBS FARE XA BEWR, fESRIRA SR FARF
O T J FH o (HAR Hp AU 2 F 3 T i kB O L 2, COn RIS | R R B R IURE , 53K
B T I E VA R S BB AL 2 OE IR R (R] B 40 MR TS RE R -, IR PR S s R
FRRRRRAAAL T RESZ PN T, S EUTIP E T, AR K S U B R 2] [3]. Rk, ZAEIE R
Bi & POCD IR M 2 BT =i[3] [12].

BTZFEFH POCD Mk, PR EERGEINMINRERER, TP IR R A, =2 FIEIR
7 H T I 1 26 B . —, BRI B H AT R M TE B R T . A RE A S — 2 i
ARG, FEMGREETT ob )2 F T M A« o 002 005« o i ot B S 2 BT - PR B R AR 2
S8 2 Z A iE, 4k R e s, Ry g (kP E FR YA B ATP £,
BB A A RE E AN A KA RIEER, FRIE 702 M KAt A4, ORI MU bR e Th g HAams B
FHAE. JORERTREI, SRMRMR 4 4 I A AL PR SORE R 73 [4] [5]. 8 2 SCHRHRGE , BB AR BN o] A R0 76
St PR 2 e L P 51 ER S I N D BE BB [13] [14]0 AYZEHIT 9T &k BB Bl HERR0: 55 v 368 1k 400 o) Ji 200 P 452
i, R R RT3k, a1 NIHSS PF4r PR MMSE VR8I0, %o PA G 1 P i 453 4 S 3 1)
A TR SN EI D BE B A B YE I 13]. Almeria 25T 50 10F 52 Ml A Bk S5 32 04036 oG 1L 4590 B 3 OV E 7
715 81271 BATIHRE B B Re 15, WA TN Z 28 B E A EIThRERZIR[14]. FRATHIHE AL AR R W,
P4 E ARAT 1| K MMSE W4 B 25 5RAT 1 K MMSE 14 Lhig, WA EE ARG 1. 3 K MMSE
PR BB (ERBEIEBRZLIAR)S 1. 3. 5 K MMSE ¥4 838 i T BB AL, 0F S A Bi7 Ao sk FIE B 790 Ak 2 ]
5 ot SR IR I R B R R AT RE, BRIREE POCD k4. #— BB ERE | MR, KE
oy B NI B8 W] BERT BB, (H MR AR R R KRR AF . AR5 1 AN H B MR
T2 AW 22 3 POCD KA, 15t FRALATIAEAE POCD 5], $2 7 il RE AN e 6% 23 R 5 LI KN Th A,
IR RERTE AN R R B B — e R EH .

SRR N T Bl JEL 0y 5 A S A RN T R AR F ML, FRATTERE LIS S1008 25 A IL-6 1 ATl 45
Fro S1008 8 1 3 BRIE T XA KGR TR R AIM, ENUAR E S AR, H AN I & 508 5 4855
TERRARAKSF s (HAR S AN SZ 0. IR BR B A IR, 128 S KRNI, & VE PPl A SN Th RE 4155
(1) B AR F AR AR 15] [16] FHICHI FUUE ST il BRI v] DU 25 PR 2 4F B W iRVE R B R 5 LG S1008
HAKF, B EERFENRINEE[15]. Ge SE0F FL4RIE 4 5 BRIEF T A7 bR 3 Ak 55 2% F AR B # AR5 g
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S100p MBI A, Sl T Re 8 G RPEOE RS S B F ARG 18 P B E hRE R RS, X —
R HLAM I JE SN . 4 S1004 8 AR IE AR A 2<[17].

IL-6 /EA—FEZE(E KK+, 5 POCD MR MEHE VMG, mK V- IL-6 2 MBERNH L RIEW, A
s BERE, fEma 2 g A, B REORGINENTIRE FRE[18] [19]. WFFTIESE, 3 A) SUIKHEA v] &35 T i
LM BT AR EFINHM AR K RIEARE TR, B RSGER G NI REIRES, FRICAR S IR D RE
BEAS (POCD) & AE KBS 18], Wu S5 I S 7, — HOOUITCE it B L 40 BB A Z-6 (IL-6) TL-18 LA K JiRE
KHCIH F-o (TNF-o) IR IE &, FFAD A eE T IS, A R0H] 7 ARG IMETh RS R4, X —HL
HITE T BB IR P4 R RB[20]. FRATHIBE A R o, WALEZE ARG 1 K. 3 KIIE S1008 H A
IL-6 ZKF5ARHFT 1 RAHECEIS T &, (AREBEIHRAAR S 1 K. 3 R 5 KRILIE S1008 & EH A IL-6 /K15
FACT XA . DL BB T2 R R B AN 0T 2 AF BB RS N A D RE ARG, T Bed i 1 4 22 980 fie
Pi IR ARG BRI B B A T BOR S E . (B AHIF FUAK (B AF AR B2 B bes, T ELFRAT T R 5l
BB, EFRIRR ZE SR B 25 R 0 v s AR BRI T RS 1 AN HABEYS, A= K
WHIDIREZE R W 5E, M AR B & 8 2 A A D RE I 2 ik = 17, 0 R VP A JHLRhze 0 A 1% T ) 56
Wi s SRR Rl AR BN C5 38 DA R0 3 B 11 23 - RS 5 B B AT B IR AN IAR AL . S Bt AR IRA TR T R 2
HC s R B8R SR AR TR A 5 s E— 20 R 5 M 198 FIEL 6 0 503 A S WA SN T e 1) B AR 23 T B,
N AR BREN FH T POCD [ B VA B2 (it 58 U S f 3 S

BT R BERRGREN i s 2 AR B B E R SR N ThRE, B IR T2 R
POCD kA, AFFNLEI T REHDH AR fH 22 RGESE IR #0 A A S0 1 26 DDA %

= A
A RAE GO AT A LA, PTA BER AT B R [ 1.
E&ME

TLPGE TARZERMET R E (4i 5 202212004), YLVE4 H 258 3 /A TR E (455 2022B1037),
TLVE4 HARBL A 4 (Y05 20224BAB206095) I 7T R 2 —

SE 3k
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