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HE . BE R RRARBRES DIILRGE A A (POCD) A X EMILE T Hw. ik
RFE2017 F 7 A—2018 F 8 A TmM T P B ELASERREAZHFTEAHTRKEILOH, Fibo ~8%,
AR R RBER A 3 40 0 A 4R Pl SR 4546 (BIS) 44 50 ~ 59, B4R ¥ BIS 44F 40 ~ 49, C
AR BIS 44 30 ~ 39, A1 204, 3ABILHAERG 1d ARG 1. 34 7d KA MMES &4 MoCA
FRAATIRE, Lt EILH POCD K AE ; 28 TARIT 1 d. RE, RAKRE 1, 347 d4a0 3 8% )Lk
A IL—6. IL—10, S—100B & aRTF, LR 34K 1dEKE 1. 347 d 4 MMSE., MoCA 4 b 4
E . RE A LE 4 MMSE., MoCA #F4A £4] (P <0.05), 3 28 MMSE. MoCA #F45H £%] (P <0.05), 34
MMSE., MoCA #45 A HEH £5) (P<0.05), KJE1423d, 340 POCD XA F ik, Z2FAL%itFEL
(P>005), 3MAF 1d. R, 2ARE 1, 3487 d EJLfFIL-6. IL-10, S—100p EGK-FILELEE
R BF 1) & IL—6, IL—10, S—1008 & @ K-FH £%] (P <0.05), 3 AhiF IL-6, IL-10, S-100B & &
KFHZR (P <0.05), 345HF -6, IL-10, S-100B3 ZEK-FEREHEA £5] (P <0.05), £it Kk
BRRJE (BIS 4454 50 ~ 59) T AR/ LA & kB R G K B FK-FFe POCD K A F, B
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Effect of different anesthetic depths on postoperative cognitive
dysfunction and inflammatory cytokines in children*

Qi-tao Zhou, Yi Jiang, Jie-qiang Chen, Yi-zheng Li
(Department of Anesthesiology, Wenzhou Integrated Traditional Chinese and Western Medicine Hospital
Affiliated to Zhejiang Chinese Medical University, Wenzhou, Zhejiang 325003, China)

Abstract: Objective To investigate the effect of different depths of anesthesia on postoperative cognitive
dysfunction (POCD) and inflammatory cytokines in children. Methods Sixty children aged 6-8 years who
underwent orthopedic surgery in Wenzhou Integrated Traditional Chinese and Western Medicine Hospital from July
2017 to September 2018 were selected. According to different anesthetic depths, they were divided into three groups:
group A [intraoperative bispectral index (BIS) maintained at 50-59], group B (intraoperative BIS maintained at 40-
49) and group C (intraoperative BIS maintained at 30-39), with 20 cases in each group. The MMSE scale and MoCA
scale were used to evaluate the incidences of POCD in the three groups 1 day before operation and on the 1st, 3rd and

7th days after surgery. And the serum levels of IL-6, IL-10 and S-100f in the three groups of children were detected 1
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day before operation, at the end of operation, and 1, 3 and 7 days after operation. Results Analysis of variance using

repeated measurement design showed that there were differences in MMSE and MoCA scores at different time points

(P < 0.05), there were also differences in MMSE and MoCA scores among the three groups (P < 0.05), there were
differences in the change trends of MMSE and MoCA scores among the three groups (P < 0.05). On the 1st and 3rd

days after operation, there was no significant difference in the incidence of POCD among the three groups (P > 0.05).

There were differences in serum levels of IL-6, IL-10 and S-100p protein at different time points (P < 0.05), there

were differences in serum levels of IL-6, IL-10 and S-100B protein among the three groups (P < 0.05), and there

were also differences in the change trends of serum IL-6, IL-10 and S-100f protein levels among the three groups

(P < 0.05). Conclusions Low anesthesia depth (BIS maintained at 50-59) can decrease the levels of inflammatory

factors and the incidence of POCD in children after general anesthesia and reduce brain damage.
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ARJFINFHIIIHERERS ( postoperative cognitive disfunction,
POCD ) RIFARJFINAZNAERYISIE , 2By FRAE T A
JEiRte Iy HERIE . EAFEAHIRE I RGR , LUK
I RGO RAESE " ASCHRIE T, R [R R
FEXTEFH ARG POCD RAEAEYIRA, POCD KA
HLI AT AR5 25 R T4 56 ™ POCD Y & A AT B AR/
IUARJE XA R R E, A5 50IFRE, Lk
SN LI RGE T AW B IERR A AR L
JRRBEXT /ML POCD WA HE K A AE AR IR T RS20,
FEAR POCD A HEARHE

1 RS TTE

— &R
VEFE 2017 4E 7 H—2018 4F 8 A TN g =
S5 EBURIRHE I T AR AR EIL 60 #, Hrr,
R 6 ~ 8%, ASA T %%, GufGfrPuBrE T
BALNEEAR . T IETIRARS . BILAZEERIETT
BHLEE I BEDLECT, K 60 B ILS> R 3 FhOR[R] JFE
FRURIE, RRH 20 . A ZH i BUTEFE 5 ( bispectral
index, BIS) 4k 5 50 ~ 59, B £H BIS 4k £} 40 ~ 49,
C 41 BIS 4E45 30 ~ 39, AAFGE NG RL T A7 A A B
PNUSE e i B et (O (e o Al I (| R v i WO
PG R, JF& B IR IS R E 15 .
1.2 FHik

BILHEMESE 6 h, 251k 2 h, ¥R AT
2y, AEJFIFREK, RS, BIS W, W
O HLEL, JCRTIM A . KA i E AT EE (blood oxygen
saturation, Sp0, ), Fr A LR H 4 5L f KO B . R
i . TN 1 ~ 3 mgkg, 25 KJE 2 pg/ke,
B R 0.6 ~ 1.2 mgkg. B E NI E R B
i A L BOE <, W 10 mlkg, PR

1.1

14 ~ 24 bpmo R B AERE - K O 56 O R e
6pe/ (kg h), MW T2 PEMRE:, AP BIS (A
PHRE NIRRT RS L 3 20 BIS {H ZE e AR JE
A g L0 <60 K /min, #FEFHE S 0.01 mg/kg ;
I <30% SEfilfl, #EMEH 0.5 ~ 1.0 mgkeg. A
EeFBLIF T . A IR S, Sp0,>95% . A
I 6 ~ 8 mlkg IF 4K . B RAE - ARHET 1 d
BB IL, e BILEAG R, JFHE TN
REVESr, PR SAARDIT . RATIC SRR |
PRSI, R SRR . iR s A S AUESE . R
HC SRR B LA RRBERT ] . AR ] | A b i
By RN R ARAS I ] AREEIE LI R R 2L,
AT . WKk TR RS 1. 3 R 7 d BV L,
B[] — DU %o B LA TN RBP4y, DRSS 1S
B, REERIG IR RN

1.3 JEAEHR

1.3.1 A& FEEiES & POCD HI2  RAKIER S
RO A R (MMSE ) T INMINREITE .
43304y, KRZHESTUE T 4, BEZ 1 FEHE S
FUEIN 1 45y, 28F >6 FH T FUE R 24 5. KAl
INHIDNREVEIMIC T2 FHE A N T RE B, HEBRAS
R, ARG RS BORET N = 2 4 AN )6e
K, HIW R &4 POCD. 78475 2 0 25 Dy AR
F, BILXRER A A BRI R TIT HadfE, miJEEGA
I REMGE Y, LT RE D RES A s o
INAITNRE RS — P —8F, BRI 308 . MR
2N, FEARJEAT AL B YEF T3 Y s, nfn)
B AFR . M8, B AR o 2R T 2
FATEA

132 44 RikdmittEE & (MoCA) MoCA
5330 41, <26 SrafINTFARHIFERIME 2 43, “h&A: POCD.
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133 IL—6. IL—10, S=100B8  Zr3lFARui1d, R
e, DLRORIGE 1) 3. 7 d RAEBIURASZS I IR bk i
2 ml, mﬁﬁﬁﬂfﬁaf”ﬂ&f?ﬂ%@'mml/a IL-6. IL-10.
S-100 B K, B &W A r B AR
FRAAT], A IR 2 Ui B B A T84
1.4 SZUEFE
B SH R SPSS 19.0 Bt il T TR
B = bRiEE (xxs) Fon, RAEE MR BIT)T
225001 5 THECRBILLE 7% (%) Fom, H xRk
8% Fisher BHYIHEREE, P <0.05 N ESA ST FE X,

Z#HR

3 HEJLFARBIE MMSE, MoCA iE4tb%
3HBILARAT 1A, UKEARFL, 3M7dE
MMSE PF43bhd, SRAES W 2000, 245
Fe . DA FE] 5 A MMSE 375045 225 (F =87.819,

2

2.1

*2 SAHAEILAEIESR MoCA 4 LbEk

(n=20, x+s)
2151 AR 1d RJF 1d ARJF 3d ARG 7d
A4 2632+1.15 2441124 2511134 2628+1.13
B4 2634+1.14 23.02+1.12 2424+1.14 2621+1.14
C4H 2636+1.18 2214+1.11 2319123 2568+121
B
26 3.00
/\?25-
1;:524
PP
22
21 4

1: Rifi1d; 2: RE1d; 3: RF3d; 4. R57d
E 2 3%4HEJL MoCA iEHIT{L#aHt

P =0.000); @ 320 MMSE ¥ 7> A 22 %] (F =21.713,
P=0.000); @34l MMSE ¥ 4> 25 b #s 4 47 2 ) 22 3HARILAIF POCD ZA=ILE
(F=2.881, P=0.011), L% 1 FIl& 1, AJE 13817 d, 341 POCD KARLLA, 225
N '\_bL’jp:‘ \)
£1 3 @&IJLRERIESN MMSE 94 A2 FHEIHAR (P>0.05), W& 3.
(n=20, x&s) %3 3ABJIRERESN POCD % £ R ILE
A5 Air1d  AF1d  AFE3d ARF7d [n =20, #1 (%) ]
Ad 2421+125 2241+1.04 23.11+124 2431+1.22 ZH 5 A 1d ARG 3d AR5 7d
B 2447+1.14 2102124 2214+1.04 2411x1.17 A4 4(20) 1(5) 0(0)
CH 2436+ 1.18 2025+1.13 2145+1.12 2348+1.14 B 21 7(35) 4 (20) 0(0)
C 4 9 (45) 5(25) 1(5)
25 —1.00
—2.00 Xz{é 1.129 0914 -
3.00
244 Pl 0.288 0339 1.000
<R 23
= 23 3#4AZJLMFEIL-6. IL-10, S-1008 &H
= 22 A a
= Kb
21 1 231 TL-6 3ABILARFEN1d, REE, DIEAE 1,
20 317 dIfL i 1L-6. . IL-10, S-1008 & H /K F

1: RET1d; 2: RJF1d; 3: RF3d; 4. RI57d
B 1 34%=JL MMSE if4 s L

3 ABILARAT LA, PIAARFEL 3M7dW
MoCA P14 te#e, SRS MR 7 2200, 45
B ORI E] &S 5 MoCA PE/ A 251 (F =96.533,
P =0.000); @ 3 4 MoCA 3434 22 5l (F =25.685,
P =0.000); @ 34 MoCA ¥ 7> 45 1k & #F 22 4
(F=5.147, P=0.000 ), VL3 2 F1& 2.

B, RAEEM R0, 2558 . OARF
B8] 5 19 IILYE 1L-6. 1L-10, S-100 B & /K F-A 25
(F=157.762, 121.385 F1229.003, P =0.000); @ 3 %
M3 -6, IL-10, S-100B /KA 225] (F =24.278 .
6.010 A1 19.915, P =0.000, 0.004 1 0.000); @ 3 4
IM¥E 1IL-6. S-100 B /K2 s A 225 (F =2.601
F13.452, P =0.010 #10.001 ), 3 4LIlL7F IL-10 K FEAE
eI 2] (F =2.475, P=0.033). W4 ~ 6 Al
K3~ 5,
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AR B2 Ak 08 %

*4 SABILAERBESMME IL-6 KELLR  (n=20, pg/ml, x+s)

AH 33.21+9.21 55.34+15.24 69.45 +17.24 49.24 +11.96 31.24+9.14
B4 36.24 + 8.96 63.24 +11.27 77.24 +16.85 55.96 +12.93 3542 +7.63
cé 3452 +6.85 70.24 + 12.36 88.63 +17.21 66.24 + 13.24 34.96 +9.85

R5 SHABILAERESNME IL-10 RixKkFELEE  (n=20, pg/ml, x£s)

A4l 20.14 £ 6.24 33.52+£8.72 55.63 £ 14.58 49.68 + 14.63 33.52 £ 8.47
B4 21.63 +7.32 37.52+9.82 60.85 + 15.84 51.94+13.24 36.58 +9.14
CH 21.52£5.94 40.63 £ 11.25 65.83 +14.97 56.25 +17.51 35.85+7.94

%6 S3HABILFAEMESEMIME S-100p KELLE  (n=20, pg/ml, x+s)

A 122.25 £22.25 183.24 +26.35 231.25 +33.25 172.26 + 25.96 130.28 +20.21
B4l 123.36 + 24.36 201.52 = 36.59 27338+ 37.94 190.25 + 30.92 128.36 + 28.84
c4l 130.25 +21.76 216.58 = 26.84 280.52 + 30.74 200.25 +21.24 130.52 +24.26
] . | 100
100 _%:88 300 : - 5.00
3.00 - 3.00
801 % 250 -
= Z
% ~
= o ;ilé{ 200 -
< -
= S 150 1
40 E
100 -
1 2 3 4 5 1 2 3 4 5
1: RuEitd; 2. KR E; 3. RJg1d; 4: R JG3d; 1. RAj1d; 2. KR E; 3. KRE1d 4. RJE3d;
5. KI5 7d 5: R 7d
B3 34HHE)LIME IL-6 ThiER Bl 5 34%E)LMES-100p EATL#ER
] —1.00 151
70 By 3 T
3.00 . . - S
601 FAREBERIICNL T2/ AR Kb
%”‘ AL, RS, BERE BEGE N SONFIRE I AR
=40 POCD fY =R B, L0 B AR 1Y BE & I AR 7% it
T 301 7T POCD RANUAR 143010, ZHCEHIN
" 201 JPOCD W& FESBE A BNE . BN E LT
ol ARHZGAR . BITTAN, BIS SPITHMS % L
12 3 4 5 A2 W R RS P A e B () — 250k, mT AR I AR
1: 7'{ ﬁﬁ 1 d; 2: * E,Q; 3: 7k E 1 d; 4: 7k E 3 Cl; %ﬁiﬂﬁéﬁﬁ7qu%§/f’t [810 jtq:‘}ﬁ}zﬁ BIS %?ﬂ“ﬂﬁﬁﬂ
5. RFF7d SR AR PRI L PR R, AT Ak RS 24
B4 3HBILIE IL-10 Tias Yoy i K O FE I, v REAT B TN ERA S AN
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RERYIRER , BEMIE POCD A9 % A2 XU .

i, AP R Gk B I R LI R T
AIFTRES SEM L TT: . RN HEN AR K& RAEN
TRy ERE, & RKNEEA R IIRE R0, i
SARJE POCD YA AE " AT AL 45 Y I R IF Y 2R T
ANTA] BRI E X E 8 AR B POCD & AR A —E %
F o NI )RR T 24 B S [ YR 1) PR A B X /N L
RJG POCD [ R AFIEA SO E S, SCIEs L
7N, 34 MMSE ., MoCA PF4A[RIBFIE] & . dila] . 281k
RERAT 200 ARSCIRLE TR, VRIPREEAE X UR R
B, AR ELARIE POCD B9 KR AEZE ; RRBRIREE T LA
s EULARE POCD A A%,

IL-6. S-100 B 55 4AE 40 iAW /8 POCD 1Y
EeEb R, AT IR I AR T 16
S 50N . RAERNL . Aiffsrfb . BEmadfe, L
K &l . R TL-6 2 —Fh i R AE T,
TERREE . FARJGH A 51HE 1L-6 K FTHE . PN T
1= 1L-6 AT 1L-6 SZAREE &5 R S PRI 1 &
A IL-10 S —Fh TR BT, SRR HLAR G 1
(BB 53, 2 B ANMA TR 5 D RE A S HE R T,
AT LR WAL N 9E A oL " s ARG 18 0 X 77
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AR S A5 3 S AR . S-100 B AT RER 4
BT P e 22 R G B R LTS, S-100B 7K
ST R e rp o e 22 2R G A R P A ISR
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