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Effect of remote ischemic preconditioning on postoperative
cognition in elderly patients undergoing liver cancer surgery

Biao Zhou, Yan Lou, Hong-li Bai, Guo-rui Han
(Department of Anesthesiology, Luoyang Central Hospital Afiiliated to Zhengzhou University,
Luoyang, Henan 471009, China)

Abstract: Objective To investigate the effect of remote ischemic preconditioning (RIPC) on early
postoperative cognitive function in elderly patients undergoing liver cancer surgery. Methods Sixty ASA Il and III
elderly patients scheduled for liver cancer resection were randomly divided into 2 groups (30 in each group): a control
group (group C) and a RIPC group (group R). The same anesthesia was applied in the two groups. After anesthesia
IL-6, TNF-0 and S100p protein were

measured and Da-jvO,, CjvO, and CERO, were calculated before operation and at the end of operation respectively.

induction the group R received limb RICP. The serum levels of 8-iso-PGF,,,
The incidences of postoperative cognitive dysfunction (POCD) were recorded within 7 days after operation. Results
In both groups, the serum levels of 8-iso-PGF,,, IL-6, TNF-a, S100 protein, Da-jvO, and CERO, significantly
increased at the end of operation compared with those before operation (P < 0.05). At the end of operation, the serum
levels of 8-is0-PGF,,, IL-6, TNF-a, S100p protein, Da-jvO, and CERO, in the group R were significantly lower than
those in the group C (P < 0.05). The incidence of POCD in the group R was lower than that of the group C within
7 days after operation (P < 0.05). Conclusions RIPC can decrease the incidence of early POCD in the elderly
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patients undergoing liver cancer resection, the mechanism may be reduction of oxidative stress response, inhibition of

inflammatory response to the patients and improvement of the cerebral oxygen metabolism during operation.

Keywords: remote ischemic preconditioning; hepatocarcinoma; aged; postoperative cognition
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EHL 2014 4F 10 H -2017 4F 7 A BN K2 i
BHH O BE BEISCA A BELITEE — 1T N AT A DIBR AR
CAE IR 60 . Horh, B3k 34 45, Lok 26 £
ASA T M9 4E8E 65 ~ 75 %, 14 (69.5+6.8) %
RFEHEEL (BML) 18.0 ~ 25.0 kg/m’, F-34 (24.2+4.5)
kg/m’ 5 T A 3 I hBE Child—Pugh 732434 4 A 4%,
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®1 WABERPERLER (n=30, xzs)

CH 265.6 +5.7 228.8+7.2 223+6.3 3.6+04 774+1.0
RAH 270.5+4.2 219.6+54 234 +8.0 34+0.6 725.+1.7
tfE 1.164 0.795 0.930 0.526 0.568
PiE 0.531 0.468 0.334 0.782 0.698

22 TWHIY 8-iso-PGF,.. IL-6. TNF-a & 2.3 MWAREREHERNLLE

S100B EHAKILLEE P4 Civo, AT, ARJFHE, ZRERITFE
P 4 8-iso-PGF,,, IL-6, TNF-a J SI00B # X (P >0.05); PiZl Da-jv0,. CERO, R 5 AKJ5 It

FILTE S A SR, ZRA5FEY (C 0 &, ZRA%IHTEEYL (CH 1 =3223 f14452,

4 :1=3.451, 3.678. 3.310 f12.715, ¥ P=0.000;R Z1: P =0.000 ; R 41 : ¢ =4.646 F14.112, #J P =0.000), A

t=4.003. 3.556. 2.778 13324, ¥JP=0.000), RJ5¥  J5E TARRE ; RATHL Da-jv0,. CERO, lLi, #5H

PR 5 RATHAL 8-iso-PGF,, . IL-6. TNF-a K& FTHT#=REL (P>0.05), RIGFALE:, 29 H501

S1I00B EH MG SR ILE, ZREGH¥EL (P> 2EX (P<0.05), RAMKT c4l. W3,

0.05), RJFPIL 8-iso-PGF,, , IL-6, TNF-a J2SI00B 24 REALITHEENE

EAIME TR, ZRAE5HFEL (P<0.05), R W4 B 4 21 ] (35%) % A= AR5 POCD,
AT C 4, WK 2 Hot C 214 ] (46.7%), R 4701 (23.3% ). Widl

*2 TWHBHEME 8-iso-PGF,.. IL-6. TNF-a % S100p EEMEE (2=30, X+s)

c4l 2592+44  371.7+10.7" 120£0.11  1.79+0.12" 55.9£4.29 111.9+£759"”  091£0.10  1.33+0.11"
R4 261.6+34  3064+21.6"7  1.19+0.13 1.34+0.08"" 53.4+5.63 745+386"7 0.89+0.18 1.02+0.14""
14 0.445 3.987 0.586 3.565 0.698 3.324 0.701 3.124
PH 0.812 0.000 0.624 0.000 0.521 0.000 0.412 0.000

e 1) SAATHEL, P<0.055 2) 5 CHIHLE, P<0.05

*®3 MAMERPERHLEE (230, xzs)

(oF::| 1173124 1165+ 11.4 1.08 +0.12 1.74 £0.14" 53.7+1.29 107.4 +4.57"
R4 1152+ 10.1 116.9+9.5 1.07 + 0.09 142 £0.06"% 54.4 +4.63 734 £3.65""
X 0.668 0.689 0.589 4.112 0.584 4.441
Py 0.429 0.359 0.499 0.000 0.647 0.000

e 1) SARBETIE, P<0.05; 2) 5 CHLE, P<0.05
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0.000 ), R 4T C 2. SRR R AR R T 5 RS AP FILHAD 2 B D RER R ™,
. FH T SN BIIAEEE, R
3 Wk oo Hh ARV M B A PO e, SOt

CAFREABENARRATE R D, (UARE B2 3BE, RIGHZItRANE. POCD B2

- 04 -



251

JEI, 4 - TR BRI T B AR R T T AR A S5 AR D RE A 5

0 £53 47 fr B DL ) I RRE 2 — o ARFEARJF AT AR RE
LERY I KRS 7 d NS E R POCD, BF5E & 31
ZAE AR T AR ARG F A M ) e i i & AR R
25% ~ 40%"", ABFIREEFR T C A EE R POCD &
AR IR 46.7%, L, FHEF AR RE P G R 2 R
FRAE H A E N 2

S100 B =2 ph e o 4H it At J7 4R Rk, AR 3R
A TFHIAMYRY S100 8 2N ng/L ™, il £
IV B i v B T i, T L 28 5 I 240 i 0
5 S100 8 F& FIAE M Pk BEAR DG ™0 AR,
PIZH R ARG G S100 3 4 (A 1Y 1 14 ik v 2]
lpg/L Pl L, mi b AR, $REE FARE N
T ORI R BE A #3475 . RIPC & — i s % B s 2
S T 1 AR B P A B P R A ) 4 R
S XSF B I PV A 0 7 A T A2 T B — R S S Y
I, ARG RER, RARG SI008 EHSH
K RAEARIT POCD BEFART C 4, $Eomat bk i
AEFEA B T HGE IE TR B I R B, AR SS
) POCD By &A=

ABIFFE HREAS () SR AR 2 N B B AT AT i 2
SN KBRS, ARG K I A B EAN
MK IR, AN REMERA T AN 2 2 AR LN 4R
(IR, T ELRE RS S MR 2 2 4 A 0L J8OR 9 RE B2 1 7K
Vo 8-iso—PGF,,, AEMEHER S A4 N S A0 R ) Al 41
AR ™, TL-6. TNF- o J& 5 B9 0E SV ) 32 B A
i M AR A R R TRGE S P AL 8—iso-
PGF,, . IL-6 Fl TNF- o 3G, $7s B 2 T TBH
W KA, SR I P i — i AR 5 R LA S AL
o7 KT 1 R RN SE RN S5 . Da—jvO, F1 CERO, 7£
AR5 ARG, DR TEA S I s B, St
AR, T AR R . B R ", RIPC fig
U/ PR A0 L P T T LA B AL 8 A 400 i PR 114 58
K, AL R BN, R4 8-iso-PGF,, . 1L-6 Fl
TNF-o ZEFAREHRG ST C4H, BHERHELT
RIPC JE WA A IS W 0 SAE B 52 Sl
Da—jvO, #1 CERO, 1y /> i — LU Bl RIPC 7] 3% i
BRI, TR B RRIA5: PR 2 ] 5 ) B S0 A X35
AL, AP EA RS POCD & A B I
2", WIS POCD %K AR 5 ML 48 5k 4 i P
THME S IEAE Y. I, RIPC RERFAREA BB AT
FETARAR G R RE AT 1Y A= 58, HALHI AT BE
SO AR , , SRS SN, e il A A

EEES
FARGREEZ IS FH NI R Z, A0
FAUR R T IR R MEE, BEA R/, X T RIPC X AT
T AREAFBE ARG BRI RE R S BAAPLH]
T BEREEA . 2l . BEPLSE R — PR UESE

& £ X #k:

[1] FIDALGO A R. Experimental insights into age-exacerbated
cognitive dysfunction afterperipheral surgeryafter peripheral
surgery[J]. Aging Cell, 2013, 12(3): 523-524.

[2] BERGER M, NADLER J W, BROWNDYKE J, et al. Postoperative
cognitive dysfunction: minding the gaps in our knowledge of a
common postoperative complication in the elderly[J]. Anesthesiol
Clin, 2015, 33(3): 517-550.

[31 Wel=05 . VrtaZk . BRI 2R IR B AR ARG A R AR
HIR A S5 FIIA I RESZ N (1], IR 4244 | 2016,
44(1): 64-68.

[4] ZHENG X U, MA Z, GU X. Plasma levels of tumor necrosis factor-

alpha in adolescent idiopathic scoliosis patients serve as a predictor

for the incidence of early postoperative cognitive dysfunction

following orthopedic surgery[J]. Exp Ther Med, 2015, 9(4): 1443-

1447.

SRR 00 ARSI BRI X R AR S R

INAITRERSZN [J]. hARRREE 2 2% | 2011, 31(12): 1427-1430.

REZE Ap¥y . T B i T AL FILRS R G5t i, / -FEF9E T 453 4%

PRIPHE R DESEHE RS ()], [ PRBRBE2A 5 S 95275 | 2015, 36(4):

361-364.

IMRIE , 7, B, 55 . ORI B iy ik B E

I £ A7 (7). 88 DEBE |, 2017, 46(6): 764-767

DAI T, DAVEY A, WOODARD J L, et al. Sources of variation on

the mini-mental state examination in a population-based sample of

centenarians[J]. J Am Geriatr Soc, 2013, 61(8): 1369-1376.

XUBRMG , L3k, RAT, A . WAk A 2 AR E A I

BIBGA r R ke i P TR 3005 S A BZ AR RS2 [J]. T e

A2 | 2017, 37(7): 1723-1725.

[10] GE Y, MA Z, SHI H, et al.Incidence and risk factors of

postperative cognitive dysfunction in patients underwent coronary

[3]

(el

[7]

(8]

9]

artery bypass grafting surgery[J]. Journal of Central South
University (Medical Sciences), 2014, 39(10): 1049-1055.
PLOMGAARD A M, VAN OEVEREN W, PETERSEN T H, et

al. The safe boosC II randomized trial:treatment guided by near-

[11]

infrared spectroscopy reducescerebralhypoxia without changing

earlybiomarkers ofbraininjury[J]. Pediatr Res, 2016, 79(4): 528-

535.

RUSTANI R R, BALDISSERI D M, WEBER D J. Structure

of the negative regulatory domain of p53 bound to s100p3

(betabebe)[J]. Nat Struct Biol, 2000,7(7): 570-574.

[13] TACCONELLIS, CAPONE M L, PATRIGNANI P. Measurement
of 8-iso-prostaglandin F2 alpha in biological fluids as a measure
of lipid peroxidation[J]. Methods Mol Biol, 2010, 644(2): 165-

[12]

- 05 .



R BREE 2 Ak 828 %

[14]

178.

EWEN T, QIUTING L, CHAOGANG T, et al. Neuroprotective
effect of atorvastatin involves suppression of TNF-alpha
and upregulation of IL-10 in a rat model of intracerebral

hemorrhage[J]. Cell Bionchem Biophys, 2013, 66(2): 337-346.

[15] ZHOU Q B, JINY L, JIA Q, et al. Baicalin attenuates brain edema

in a rat model of intracerebral hemorrhage[J]. Inflammation, 2014,
37(1): 107-115.

[16] SHIMIZU M, SAXENA P, KONSTANTIONOV IE, et al. Remote
ischemic preconditioning decreases adhesion and selectively
modifies functional responses of human neutrophils[J]. J Surg
Res, 2010, 158(1): 155-161.

KOTEKAR N, KURUVILLA C S, MURTHY V. Post-operative
cognitive dysfunction in theelderly:A prospective clinical study[J].
Indian J Anaesth, 2014, 58(3): 263-268.

[17]

e s

(FEHRREZHRE) "B

(PRAAREFLE) 217 T 1991 F, HF)F ISSN1005-8982/CN43—-1225/R, &1F], % ¥ BAH &L L LT
B XA PR FARBF) (RCCSE) (A-) Z#d b HEHT), yBem. 7r#k
B REZEBR, £B (KFLHE) (CA), BFM (LH&E) (A]) FEAS S MR ZBKE, ATTEAT,
AP RFEAREFRERFTHREIETNEGREFFRET, RS T REHZAMBRAR, RtENSEF
FALAPEFFLREARE, GPdXF. PoAXFHMEERI D, Hd 4 MIEE SRR AR RN B,

AR FRGAELANE S EAMES . BRES ., A EFAEPMXZHGILE, HRR, HRRAL
EFE8. 5%, XRALAFAFR, Sl3HE, SRR, XFLREH, IR, Hhk, AFREABAL - &
FLOBRFR - . R BT - #F. BARRE, FARARE, RAREFLZE ., FRARELLLF
BAEHAE 3000 F AN ;A PIARE K0 L FHAZHE 800 FOAN, R AL | ERL | R4 W5,
% (AT RNBEAmN ), X498, EX. 5F LK,

AF) 2B RO FAT R X BOE SR BB LIRMR B A R ARGE AT F R, — AR 2AAA
HRF R, ZABEFHLE, FEE BATEFAR M35 (www.zgxdyx.com ) A ML &R Je R F 47l 40,

TR kS, MLk E 2 K,

3

1. XWMARIFIEE, HMH, BN ; CAER. BE, gRREXE
HER ; NRRIEF. BEEFARNEX, HARERKIE. #
ENSEXABYHE. HHH. BSLLEHE—. WFHER, ¥
MR ERAMBENZLEIENEEE, SBUER.

6. IR EEMXERA 3 ~ 54, HAlEERE. ZRBEMFOIREIFHI
KA, EREBFHREIXBHFTZ,

2. XABHRERARLFEMRIE, BEF—RERERELERE, WE
AZAHASRMEZERN, HTFERXHRLESH P2, %
EESHERRIHERE (LATESHEL LR ), EXPERE
RRXFEMRIER, HETERXHRALESHIXER, ARESHE
AR LR IEXEREE, AN EAH. ARNERIER

7.BR. Bl ( BERGRFSAER, KN S5cmx7cem), MEXZNRAR
AL, MR, BISE TR A AR ES, ESERAEEER . XLERS.
BFRBERAR (L. T)

3. BUNAERG, THRGFE-—HBsR, XAM ELRB/AXE, &
FZNEERFANRZHIEX Word XFRE—TT,

4. FTAEERBNPRIRXER. FEREREFERMNTFE (B
it ARE— AN EESEM, ERNTUEEEN AR EERNETA
EM, REEFEEENLAE TBREEERANRIEHETE, U
B ),

8. TEEESEXHMEI A 10 £ L, LR 5 F£xriAE, 5IHRTIRERXA:
& X8 . Flg, £, % (H): BIETE ;S| APENERXAY . BE . BL .|
K. WA - AR, E£9 BT . ; 8&SENEMI HIEEER, mBd
3%, WEIREERSE, PXEX : B#Hz , BAF, BEK, . 2498k
s« fNETE DEERI AT RE R EEALED [J]. FEIEF IR, 1998, 8(11): 3-5.
R : SZEMAN B, NAGY G. Changes in cognitive function in patient with
diabetes mellitus[J]. Orv Hetil, 2012, 153(9): 323-329.

9. FIRE—EEMAR T LERFRIER ( %30k 35 UL ),

5 EEXMPRIMENER : BE. WRIEE. FERARTFHEL
MEFE, FREM. FE ER ERMOERHES, 200 ~ 500 1F,
SRFPRBEFE, FTEROZZNE, WABENZRFER
FRHE, RHRELEPRBE,

10. LER. 4HBAEANZEES, H1EE, 863 TN REAREAIKRENH
B, BEREEEREESIHMAEXTE#EXFHES BN, TiNE
RF, MEBFEHFRANERGEEE. RAMERBAXN, BEEKERMR
BAEBANRZHIEY Word XfakRE—T,

- 06 -




