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Abstract

BACKGROUND

Radical resection is the main treatment for colorectal cancer.
The use of different anesthetic drugs during operation has a
great relationship with the completion of the operation and
the physical recovery of the patients after the operation.

AlM

To compare the effects of sufentanil and fentanyl target-
controlled infusion on the quality of awakening from
anesthesia, intrapulmonary oxygenation, and the oxidative-
antioxidant system in patients undergoing radical surgery
for colorectal cancer.

METHODS

Seventy-eight patients undergoing radical resection for
colorectal cancer from July 2020 to July 2023 were randomly
divided into either a sufentanil group or a fentanyl group,
with 39 cases in each group. The sufentanil group was
given combined anesthesia with sufentanil target-controlled
infusion, and the fentanyl group was given combined
anesthesia with fentanyl target-controlled infusion. The
quality of anesthesia recovery and the incidence of adverse
reactions were analyzed in the two groups. Heart rate
(HR), arterial partial oxygen pressure (PaO2), mean arterial
pressure (MAP), blood oxygen saturation (SpO2), and
oxygenation index (Ol) were compared between the two
groups before anesthesia induction (T0), immediately after
tracheal intubation (1), 30 min after pneumoperitoneum (I2),
and 5 min after surgical extubation (I3). Malondialdehyde

2024-03-28 | Volume 32 | Issue 3 |
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(MDA), glutathione (GSH), superoxide dismutase (SOD),
nerve growth factor (NGF), and prostaglandin E2 (PGE2)
were compared between the two groups at T0, 4 h (T4) after
surgery, 24 h (I5) after surgery, and 48 h (T6) after surgery.

RESULTS

Repeated measures analysis showed that there were
statistically significant differences in intra-subject and inter-
subject effects of HR, PaO2, MAP, SpO2, and OI between
the two groups (P < 0.05). Pairwise comparisons using the
simple effect LSD test showed that at T1, T2, and T3, HR and
MAP in the sufentanil group were lower than those of the
fentanyl group, while PaO2, SpO2, and OI were higher than
those of the fentanyl group (P < 0.05). Repeated measures
analysis showed that there were statistical differences
in MDA, GSH, PGE2, NGF, and SOD between the two
groups, as well as their intra- and inter-subject effects (P <
0.05). Pairwise comparisons using the simple-effect LSD
test showed that at T4, T5, and T6, MDA in the sufentanil
group was higher than that of the fentanyl group, while
GSH, PGE2, NGF, and SOD were lower than those of the
fentanyl group (P < 0.05). The times to recovery, recovery
of spontaneous respiration, and extubation in the sufentanil
group was shorter than those of the fentanyl group, and the
rate of adverse reactions was lower than that of the fentanyl
group (P <0.05).

CONCLUSION

Compared with fentanyl, target-controlled infusion of
sufentanil during radical resection of colorectal cancer
can effectively reduce stress response and the release of
serum pain mediators, and has less impact on the body’s
hemodynamics, pulmonary oxygenation, and the oxidative-
antioxidant system, with high safety, thus contributing to
improving the quality of anesthesia recovery.

© The Author(s) 2024. Published by Baishideng Publishing
Group Inc. All rights reserved.
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system
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R B%2020-07/2023-07 2 18] F N % —E 27841474 A
W JEAkia R B4, AL A FLa, B396). 4F 5 KR
T AT S K R Izt iz A REE, - KT VA5 K
Ryedz iy 2 B A RE. Yot MULREE AR, R R
RS & oA Hy 4 kB A0 (TO) . AEEF 5
BPZ)(T1). AME30 min(T2). FREKEJES5 min(T3)
BY %) F(heart rate, HR). 3hhikfn &% & (pressure of
oxygen, Pa02). -F¥3hlik/E(mean arterial pressure,
MAP). & joF=E (oxygen saturation, SpO2) & &4
F5 % (oxygenation index, OI)&ZT0. KJE4 h(T4). K&
24 h(T5). ARJ548 h(T6)8t %] 7 —E¥(malondialdehyde,
MDA). &JtH Ak (glutathione, GSH). #8 &AL
B(superoxide dismutase, SOD). #¥ % 4 K F-F(nerve
growth factor, NGF). #T7|#% % E2(prostaglandin E2,
PGE).

FZE

+H B 54 R, BmLHR. PaO2. MAP. SpO2%
OIE K M & F K18 2 5 LA A %3t 5 2 57 (P<0.05),
] L LSD-tR 3 e R, T1. T2R T30 %, 4
%K J4EHR. MAPH)#55- K e 4844, PaO2. SpO2%&
O 45 K A& (P<0.05); & 52041 877, W4
MDA. GSH. PGE2. NGF%SODX F/k R & % 4k]d]
R R 3t 5 £ F-(P<0.05), 13 5 R LSD-£R3T
WA 7R, T4, TSATOR %), 472 K R 4AMDAB G K
Jeti®, GSH. PGE2. NGF. SOD3¥# 3+ K R4afk
(P<0.05); 4T3 KRR FBR. B PRIk B R F 0t
AR A K 4R, R B RO FA 55 K RABAK(P<0.05).

2z

R T 5K, 24 A dEks Kb RAAF S K ¥
FEHE, THRORBE B R B, Ak F IR TR
A, AR EIFRE) S 5 BRI BN R G
B, A S, A B TR & R BN E

© The Author(s) 2024. Published by Baishideng Publishing
Group Inc. All rights reserved.
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S E R R R R, AWM mEOEES, e
WRIAAR AL B IRTT I 5 2, (B AR A 2 R it
AR, ARSI A fe R A G, S EER K 544,
SURARSAMLAE, AT 3008 3 i N SEBCIRAS, 380 pRi
FeF AR, TR A, 2 B e AR T AR A ORRIE 77 2
PN B IS AR EE VMK, 22 4] SE VIR 7 30 pR
TEFARSRIER $2miaTT 208, AR RERERE.
SCHRTE H, BEEEEARTA A b BT LAR 5 25250 L
SR EAT B R ADHIE R, SRR BN R, B
ARG RBORE & e R AT, B
THEPEHERT 2R 299 0t 7t 2 b T AR KB 5 5%
KJE HiZF K585 RIS IR b, SRT 6755 K8
5535 K J SR P A5 45 E AR A A R o (0 R X
bt H R WLETRIE. R, AT 7 0 R
M. WA A R AT R RS, St TR 2R K
JE 525 A JE SR AR 45 L R R e AR B R K S
ROR, BE IR B 42 SR80 3.

1 #RRTSE
1.1 AH AT IR A HE S 5y 2 v A, 16 HX2020-
07/2023-07 A1) E 11 55 — R BE 78 14T 45 B AR iE AR IR
H, PNFRE: (D)BSREER B2, RS EEERG
ARARIE; Q)E I W, Az HAbBUMRIA YT, (3) B EL
Ho Bt A . HEsbrie: ()™ EIER RS (2)
M T REREAGEL ) B S i, QYO ks E
IR 5 (4)TEAE BCIRa Bl™ B N T RERRAS 25 (5)al 4]
B E R, EEAMET R, (6) KT AR
BRCVEIN 52 F- AR (7Y G5 o o Bl v SR 25 A A A

HRARE BRI 7 58934, #3941,

SRR J32901, 2210/, £E6437-75(54.41£6.25)
2, A EFa i (body mass index, BMI)18-26(21.8741.55)
kg/m’; ‘0>F (heart rate, HR)(75.24 +3.57){X/min; V315
Jik Hs(mean arterial pressure, MAP)(92.2043.75)mmHg; &
SERAY: ghllm320, BT, Dukessr #A: AA6f,
BII33%; ASAZZ: T 24291, 11 Z¢10%1; 25K Je 415
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274, 120, FFUE36-78%, SFIIAFS(55.37+7.80) %,
BMI 18-25(21.1941.02)kg/m’; HR(76.12+4.09)7/min;
MAP(91.89+3.82)mmHg; ##AEFAL: 4533001, B
9%, Dukess#: A7, BHI32M; ASAZr: T 2430
i, 11 2090, Bi414ERSY . ASAZr2%. BMI. HR. JEfES
B MAP. 51 K Dukes #1254 T EL(2>0.05).
1.2 7 % WUIIAT IR BEEs B mIRARA R, AHTH As
K, NEIRE T IOE R, ™% RIHR. MAPZA:
ATAAAE, 10 mL/kgBERRENFRAS BT, BE/SRAH0.4 ng/
kg#P25 R JE 0.15 mg/kgif Hth ZEdL . 0.04 mg/kgkik i
B S 1.0 mg/kg PRV G S EAT DO BRI 5 5. 55
I, ERRBHLRTN R, EHIER PR 12, TN
WPE50%- WP AI#E12-16{/min. 7T #8-10 mL/kg.
IR E2 L/min). SR BRI B &, WEET RN
JE FFRJE R THB IR, R4 29I 218
SR THEEA AR, PRIV 22 T ] R4 A 5 B R S8 g ke
VRN SR, T BT IR, THEALE )
TR TN, RN Je s, 25 75 PR AR Rk 2 )
SERIE R, R I ROIR AR T

AR JE A K& 25 K Je & & AT S 1 v
YEFFRREE, THVAEN4.0 ng/mLELF4, MR T 4ERE3-4
mg/L, #7755 KJE0.4 png/LEEE I, MK EE4ERF1EL-3
mg/L; 5 RJEAH: KA K8 26 T Ay s fd 4+
JERIE, PAE914.0 png/mLEEF 5 E, MR E4ERF3-4 mg/L,
IFARJE2.0 pg/LEEF A, MR B 4ERF7E4-10 ng/mL.

EPSFRIBAFR T F ARG HRAT30 minfs (4, A
J 5% B IS P VA LA, PR R IR N TR
1.3 WA F5 A7 MEZ LU AN S 111(TO) B E
JERIZI(TD). AUE)E30 min(T2). FAIKE G5 min(T3)
IFZIHR. MAP. I %1 F1E (oxygen saturation, SpO2)-
Sk M4 7 [E (pressure of oxygen, PaO2) N A & R4
(oxygenation index, OI).

ML LR PATO. RJ54 h(T4). KJ524 h(T5).
AR JF48 W(TE)I %A ¥ (malondialdehyde, MDA). %
W H Ik (glutathione, GSH)~ A AEAL B (superoxide
dismutase, SOD). 14K [AF-(nerve growth factor,
NGF). Hi ¥l &R E2(prostaglandin E2, PGE2). i 845 i 4
JEVIL, 3 B A ARAS, R FH bt B AR AR R AR A Bk
Go B R &l EMDA . GSH. SOD. NGF /2PGE2
K

NN AN N YN g E it NG S E AR VI~
TR B ARE I 18] B AN R SR AR,

G it £ AL SPSS 19.00 4T, THEU TR Hn(%) 3R,
2R HHE R (mean® SD)ER IR, ML REAAS K
B & 7 ZE i, RS /K iHEa = 0.05.
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PP B AR B0 LA G127 22 57 (P<0.05), a1 ERA%
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RN LSD-# LA IR, T T2 XT3 ZI, #5725 K8
#1Sp02. PaO2 K OUAHIS K JE 4l Hi(P<0.05). W2

2.3 BB R % BEENESHTER, BAHMDA,
GSH&SOD J A4 P Je F A4 IO L Geit 5 2 5
(P<0.05), i RN LS DXt LI o, T4 TS K TokT
Z, #55 RKJEAMDARSF K Je s, GSH. SODIJHZY
KJBAHKP<0.05). W3K3.

2.4 dFERA R EENESHT IR, PIZANGF. PGE2
TR B PR SONE P Gu it 2 2 5:(P<0.05), T 5
R LSD-¢ A LI R oR, T1. T2 KT3I %, 4725 K JE4H
NGF. PGE2¥JHZFRJEAKP<0.05). W34,

2.5 REF G BRITE SPAS KB H PRI . iR A
PRI (R 25K JE 2H.(P<0.05). ILEKS.

2.6 RRE K AEF FFKEAA RN F(12.82% vs
38.46%) 525 K JB ALK (P<0.05). IL#6.

3 Mie

3.1 REVF K £ deds iz st i sy h S 69 %h
Js a4 B R IE R AR O, ST, AT s s &
71, RN R, dE— R I N T, B RO
MR, KE) LR BRI, S E0a B/ WA,
B FRIA B B T AR W 3 5 S s kP, A
W T2 R, BRI AT 5 0 JI i 3 45 E stV AR A
Bl AR SN 12, (HT1. T2 RT3 Z, §725 KJE4H
HREMAPHIEZE K JE K (P<0.05), TR ET 57K e findz
AR A RS 1R E M R T2 R, Bl
AN AT AR 28 2 15 B B AR A, DAtk
PN RIS N, 2P Ee R W, MR T2 K8, £155F
KIGHREAE/D, (R3N85, v S A 4 Re
Bl 3 R PR, AR 72 45 AR (A
()2, 4 RIS B alifn] 2R 25 ok, AR T8
ARGV, AT T8 R B e, H SRR AR
PR, TR B bR SRR v R H &,
BT B3 B A BRI IR FE, (RIS m] el DA 1 24 3 FEE 8¢
BIE RPN PEIRBENG, AT RAES T AR i
VAL yen

3.2 REVF R R feds iz sl M 80 %n &8
PRI T AL I8 <= R 3G 0 B 8, R e R AR I T
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ARAGOUT, ATEETE, TR I E, AR TSk
A3, A LS 2 U3 o, S fis Py 42 i P 4
A FREAT 5] R REE G AREHERR TP R R AN,
TR £ ORI R A A AR AE. it py LA DR A
SpO2. PaO2 X OWwAIK, 1t i A </ ML 2k, AT BAIG
BUABE, SRS ERARIAMLE, #mFAR &R
U R FUR , REIA L n (R i R . E
PAR BB A ) AT ik R RIS T T2 K
T3 %I, 725 KB 2HSp02. Pa02 K OIHZF KB4l
(P<0.05), P& T2 K Je #E45 i, #7257 K Je 845
T 45 B AR A AR B TR R N 2B s )N,
J R T e AE T IE R SR VA ARG, 258 N I 2 R A7 AE
AN[RIFR BECo LA D Re ], ELAS 5 PR i) B[] P9 TG
TR, FEFIRA LR (R RE, S0 T Bl H AChE K
A SRS, R P 8 GO, AT S5 R JEAE R M iR AL
BURZ9Y), BURRUN ARSI RIS B A T 2R R, 255K
FE T HRPIAN GRS AR N85S, AR TR A TRk E.
3.3 RREF K K dedsmiz st BAREA R % A&
TN IR Hre AN T AR R L —,
Yt 0 S NP IR S A ON I B S SR e NS
PRI, B it R E AT E b A, AR
R ARG FUAE e, B BEAR YA A S A R S 8
PEIRREFEAH LS, BV N EoRR ™ o, PRk B 2, T
PRI IN 2 [ P 3 ISR S U B FEE Y. NGFil
TENUA TR BE 2RI 2 = RS, Jhimss in
RS IE I T, (A8 S IR R NTBOR, 5w AE 5 15
FEVIFM; PGE2JE T AL FIR 1, HoK P TR
AR R 3 SRR, R T e v AR (™, I R
YONTEINHINGF. PGE2FIE AN LA FE P p
PR, AT T4, TS LT %, 755 K JE HMDARSF
KJE4 =, GSH. SOD. NGF. PGE2HHIZF KB4,
PEARET S5 R JE X 5 B AR A AR S R 5 A R
AL/, BB AR R IR B, AT IR, AT R
B T4 BRI AR FAREIHEOR, WUARRLER MR EY,
AAPUE I R, RS IRBON™E, 18T 55K e B
BN, N R AT A R SO SR T 2 A R
FE, B RBOREN AR S, AR RARRE, PR XL
PSRBT A AT (1 5.

3.4 RREFT K R 3ets iz B RBRREAR R
B4 %ee AT R BoREFF R A . HE
WP S R AR I (RIS S5 K Je 2R, BN AR T 55K
JB, FF2FRJE B P R, R, AR5 B nI R
BWE I, SR, A TARSERFIRE. Ak, #755K
JEHA BB RAEFART 25K e 40, $7n &7 55 e B H
T EMEREAR T, 2, EERETE YR
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& 1 WAEMRENDZFLER(mean + SD)

E=1 485l fBIEL T0 T T2 T3 Ftrm Fam Fam
FHNEH 39 75.17 +3.68 84.17 +3.82 83.65+3.13 81.07+3.28 12.834 56.415 20.337
BABA 39 76.04+4.01 89.07 +3.26 86.77 +3.45 83.74+3.64
HR(Z/min)
HE 0.998 6.093 4.183 3.403
PE 0.321 <0.001 <0.001 0.001 <0.001 <0.001 <0.001
FHANEeH 39 92.12 +3.84 106.54+4.29 10142 £4.12 101.43+324  14.112 62.314 25.863
BABA 39 91.79+4.12 117.83+545 107.38+3.87 104.27 +4.13
MAP(mmHg) HE 0.366 10.166 6.585 3.379
PlE 0.715 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
HR: INE; MAP: SIS nBKE.
®R 2 FRESSIKTSEIREER (mean + SD)
E=1 A3 BlIER T0 m T2 T3 Fotra Fig Fom
SAANBH 39 97.34+£056 9237+042 94.82+065 96.62+0.87  10.994 54.123 18.415
FABEH 39 9740+0.64 91.84+050 93.14+0.54 95.25+0.56
SpO2(%) B 0.441 5.069 12.415 8.269
PiE 0.661 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
SFAANBH 39 9283+6.25 85.06+£3.96 88.25+4.26 91.47+588  12.102 48..374 20.114
BABEH 39 9247+584 8237+4.11 86.01+3.78 87.41+6.03
PaO2mmHbg) e 0.263 2.943 2.456 3.010
PiE 0.793 0.004 0.016 0.004 <0.001 <0.001 <0.001
S ABHE 39 493.25+40.87 454.27 +30.21 470.23+32.41 495.26+40.17  15.679 62.837 20.415
BABE 39 49244 +4572 430.84 + 2536 452.88 +28.99 475.36 +34.29
OlimmHg) B 0.082 3.710 2.493 2.353
PiE 0.934 <0.001 0.015 0.021 <0.001 <0.001 <0.001

SpO2: MEIFFE; PaO2: TIAXEN[E, Ol: |E1EEL.

& 3 MARRAARGERE R (mean + SD)

£t 285l Bl TO T4 T5 T6 Fism Figm Faa
FONEeH 39 712+1.18 532+085 587+092 6.56+1.12 10.841 35.964 15.669
SAER 39 733+120 443+072 514+080 592+0.94
MDAMmOIL) 0.779 4.989 3.739 2.733
PiE 0.438 <0.001 <0.001 0.008 <0.001 <0.001 <0.001
SFHABE 39 215141287 24022 +20.13 23041 +16.94 22146 +14.33  12.415 42.639 21.337
SANER 39  21694+13.12 25596 +22.94 242.83+ 1841 230.89+ 16.28
GSH(mg/L)
HE 0.612 3.221 3.100 2.715
PiE 0.543 0.002 0.003 0.008 <0.001 <0.001 <0.001
SFIABE 39 7284+556 8122+517 77.14+4.83 7492+359  14.023 48516 25.336
FSAER 39 73.12+541 8437+526 80.41+5.04 7825+4.44
SODUU/mL) HE 0.225 2.667 2.925 3.642
PlE 0.822 0.009 0.005 <0.001 <0.001 <0.001 <0.001

MDA: IR_EZ; GSH: &St HAK; SOD: BRYIIZIES.

BT 2R 259, SF RN FIE NGRS E, KRR, I 7 BB R e i A RS AU T 25 K JE
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x® 4 BAMBERBNFHEEER(Mmean + SD)

‘

=T 483 BlIEL T0 T4 T5 T6 (R Fm Fon
SFAANBH 39 3244+412 56.83+£7.25 43.31+622 36.47+4.23  10.362 35.276 14.338
FABA 39 3241+506 61.27+847 52.88+7.13 4538+5.98
NGF HE 0.029 2.487 6.316 7.596
PE 0.977 0.015 <0.001 <0.001 <0.001 <0.001 <0.001
SFAANBH 39 1347811283 227.83+21.88 19841 +1832 15042+1439  11.027 44.362 21.337
FABA 39  135.62+13.14 250.14 +24.36 22541 +20.15 187.44+16.33
PGE2 HE 0.286 4.255 6.192 10.622
PE 0.776 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

NGF: R E KRS, PGE2: HIVIREKE2.

xR 5 MAREHEERELER(mean + SD, min)

A3 fBlEL SEANSER=LNE] FREEBYIE] RENE
SR ANBAE 39 6.10+1.02 8.94+4.13 13.37£3.12
SABA 39 7.24+1.78 15.26+5.14 22.35+4.13
HE 3.470 5.986 10.835
PE 0.001 <0.001 <0.001

x® 6 RERRRNAZERLERN(%)

483 BIEL TEINROE =& SE 18 INEDITR BARER
BHANed 39 3(7.69) 1(2.56) 0(0.00) 1(2.56) 0(0.00) 5(12.82)
FSAEAR 39 7(17.95) 2(5.13) 2(5.13) 3(7.69) 1(2.56) 15(38.46)
B 6.724
P 0.010
B8 ANS0 B O MU R G s R foatv /08
B By ] 2R 25 WA B I AR IR AR A 1 R AR R%
M\ N o N g o
4 &5k LT, B e B, R Y LLAT S KB 5 3R e

T SPRJE, (EETEI MR ACTOR TR SR ASRRRAE o . (E R WA 20 25 R AR A A P O o
STk, A ORISR I, M IE AR TR, 0w oo,

HUARILTESN 2% it PO A B R R G

I, BANER, HITRERE R R, (AR LRAA

TRRG R BN, J8 T8 A OAMEARTI,  BEIRRFIF AR S35 AR HE P ARG AR P 1% 25
A BEAETE ifds, BLRZ AT SF A CRSS R B RIRIE 0, (B RAR T e TR TR 300 T IR T A

TR BRI 5T, 15 75 13— B SRS 5 —E I s L
AT TE A% R = i T RE AL 7 I 7 v, e IS R
XEEE AT G 4 AN AT 2 B A (R A OCHBAE, B M BRI 245

H A, 45 B i £ B S 4 E e R VA R TR T . WIEIETT B RARIE A T 2 .

B2, PR H T TR VPR 2, 45 H S

BRI A FERZ AR P EZ L RAR G E A AR SERER

FRIRE . T1. T2X T3 ZI, 555 KJeAARL, &7 558 K H )0
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. CPEEIKE. MEEKR T BTSIRERE2IEUIL,
SpO2. PaO2 ) OIJH . T4, TS M TOHIZI, #7255 K4
P RS R e s, BMcH Ik, A B mE
SRR,

FPOF R SRS B ARG AR, JE A ST, X R 1
PRI R B v, 0 S AR RARIE Ao/, & ax bk
RS B .

REh=

AWEFCHEL T 55 K e 58575 KIefE 48 i@ itia A
7 R S, IR PRIRIER Bt 1 — 8 IOl 2 R L E2
AT T bt NEEARTT I, LR REAEAE S, L
BRZEF 55 RS RIZE AR JEA R BERR s 7e, ATt —
SRS
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