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Remifentanil improves coagulation function by modulating the inflammatory
response mediated by NF-kB signaling pathway in adult cardiopulmonary
bypass surgery

LIU Xiao-ning' s WANG Yan-ying' , WANG Yang”,ZHAO Cheng-xiu' , WANG Chun-yang'
(1. Department of Anesthesiology ;2. Operating Room s Handan First Hospital s Handan 056002, Hebei ,China )

[ Abstract] Objective: To study the role of remifentanil in improving coagulation function by regulating the inflammatory
response mediated by the NF-kB signaling pathway in adult cardiopulmonary bypass cardiac surgery. Methods: The research
subjects were 204 adult patients who underwent cardiopulmonary bypass cardiac surgery. They were divided into two groups
based on different intervention methods. The patients in the study group received targeted remifentanil infusion anesthesia,
while those in the control group received intermittent sufentanil infusion anesthesia. The differences in hemodynamic indicators,
surgical indicators, inflammatory response, stress response, coagulation function, NF-kB signaling pathway and complications
were compared between the two groups. Results: The differences in HR, MAP, CVP, CCI, SVV, PAP, SPO, and BIS at
different time points between the two groups were statistically significant (P <C0. 05). The cardiopulmonary bypass time,
operation time,sufentanil dosage and propofol dosage in the study group were all lower than those in the control group,and the
aortic cross-blocking time was higher than that in the control group (P <C0. 05). After the operation, The inflammatory
indicators in both groups were significantly increased. The levels of I1.-6 and TNF-« in the study group were lower than those in
the control group (P<C0.05) ,and IL.-10 was higher than that in the control group (P<C0.05). The oxidative stress indicators
in both groups were significantly increased,and the levels of ACTH,Cor and C3a in the study group were lower than those in
the control group (P <C0. 05). The coagulation functions of both groups fluctuated. Moreover, the TT, APTT and PT in the
study group were all lower than those in the control group (P<C0. 05). The NF-«B signaling pathway indicators in both groups

improved,and the P50,P65,Actl and IkBa in the study group were all lower than those in the control group (P <C0. 05). There
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was no statistically significant difference in complications between the two groups (P >>0. 05). Conclusion: Remifentanil

regulates the NF-«B signaling pathway,influencing the expression of P65,P50, Actl and IkBa proteins,reducing the release of

inflammatory factors,and improving coagulation function. This demonstrates the advantages of remifentanil in analgesia and its

significant role in postoperative immune regulation and the recovery of coagulation function.
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94 Bl s 4E IS (57. 0642, 09) % IR i it 15 %0 (24. 73+
2. 1D kg/m? ;& I & LK 102 4], 4 FR 9 81 4], &5
A IfiL5E 88 141 5 2.0 2 5 1. 43 8 (Left Ventricular E-
jection Fraction, LVEF) (58. 53+ 2. 36) % ; 3¢ [ Jf
i = Ui Pr & ( American Society of Anesthesiolo-
gists, ASA) T %% 118 i, IV 2 86 il ; 2.0 E &F 5K K
W B 1 (Left Ventricular End-Diastolic Diameter,
LVEDD) (55.35 + 2. 11) mm, .0 i kb (0. 61 +
0. 05) , 4% B8 T 101 75 XA [F1K 58 5 43 ORI 5% 20 Rkt B
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WEF AR s (20 BRA: 35 sl bkosk 3 52 3 (3) 7™ = iT B 2
AEAN A (O TR SMIA A I (8] =>25 h; (5) 5 #
it 20 Jik v 3 5 (6) Fi % A Je b 5 (7) BE 1 ) ik K AL
SR s (O ARFIAIFRIAE .

K1 FMHABRE—MENER [« 5, % (n/n)]
il Bk L IR I ML gE ASACIT/N)  IAFit#%(ke/m®)  LVER(%)  SE@&(%)  LVEDD(mm) DK
BRM(n=102)  52/50 49,02 (50/102) 37.25 (38/102) 45.10 (46/102) 56/46 24,77£1,23 58.514£1.33 57.18%1.26 55.33%1.32 0.63%0.05
MIBH (n=102)  58/44 50,98 (52/102) 43,14 (44/102) 41.18 (42/102) 62/40 24,68+1.31 58.54%£1.39 56.94+1,26 55.36+1.22 0.62%0.04
1 0.710 0.078 0.734 0. 320 0.724 0.506 0.157 1. 360 0.169 1.577
P 0.399 0.779 0.392 0.572 0.395 0.614 0.875 0.175 0. 866 0.116
1.2 A% W BN 500 mL/L, W# i E 6 L/min, Y.
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PEEE SR 0.1 mg kg '-h 'L REIE G K
Je A5 B UbE AR R 585 B B, T LU IR £ 25 K
JETESIW 0.5 pg/kg KR TRFE be v Bl S Wk (375 M
M 25 BRA DS mg BB TEST AR AT LA ik
JAAIRIT MR & 2F K TE S 1.5 pg/kg K
ERPRFEHE v BT S 20 mg A .
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FHA R TA By R AT I0 5% . (3) S8 1k S« % PR 41
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I ) CTT) B2 37 A 5 S 35 AL 38 il 1o 3] CAPTT) A7
Kl . (6) NF-B {5 5 i i« X P24 F AR R e F AR
J& 8 h iy P65 H P50 & 1\ Act]l H M TkBo 3
F AT A
1.4 HitZESH

fdi 1 SPSS 26. 0 #1F o3 Hr B il . W R AE S
A IH OB (2 £ ) 3R 7R, 4L 1A] LU 3ok FH 2k ~r A
Ao K N BRI RTREA ¢ K, TH 8%
BEELCn (00 1387 5 21 ) LG B R Bk SRR AR X
8, B 53 A % F Kolmogorov-Smirnov #:5, P <<
0.05 AZFRAGLITFEE XL,

2 #HR

2.1 MWABREMRINZEEIRIER

WigH ¥ 7E To, T4, T8 W} [E & HR.,MAP,
CVP.CCI,SVV.PAP,SPO, M BIS [b#5 % R4
GiiteEE X (P<<0.05), WLk 2,

®2 PMAMRHNZHERLE (x+5)

415 HR(X/min) MAP(mmHg) CVP(mmHg) PAP(mmHg) BIS CCIL »min " om %) SVV(%) SPO, (mmHg)
WMRA(=102)  73.79+1.19 81.25+1.31 7.78+1.23 10.95+1. 14 92.56+1.16 2.81+0.17 13.89+1.24  38.61+1.25
o MWA(n=102)  71.07+1.25 77.0341.32 6.71+1.13 9.53+1.14 88.0841.37 2.48+0.23 15.76+£1.38  36.44+1.41
MRA(n=102)  77.55+1.17 79.83+1.15 6.06+1. 38 10,4141, 15 43.05+1,37 3.9140.23 12,4441, 21 38.32+1.4
" XA (n=102)  70.01%1.31 75,9741, 34 7.39+1. 24 9.31+1.36 38.5+1.19 3.79%0.19 18.4141.25  40.2441.29
WRAn=102)  72.83+1.23 80.57+1.38 6.8141.35 10,0941, 42 89.5241.31 3.1340. 14 8.04+1.14 37,9941, 24
e XA (n=102)  73.63+1.37 78.29+1.31 7.44+1,28 9.05+1.29 91.17+1.26 3.05+0.16 9.73+1.28 36.48+1.17
F oy 18.005 16, 111 20. 44 17.701 15.671 13. 444 14. 349 12. 692
Py <0. 001 <0. 001 <0.001 <0. 001 <0.001 <0. 001 <0. 001 <0. 001
Fgpemp 15. 408 16. 84 12.962 18. 233 19. 049 19. 994 15.873 12. 935
P seap T <0. 001 <0.001 <0. 001 <0.001 <0.001 <0.001 <0.001 <0.001
Fmap B 15. 605 21.176 12.935 18.299 17. 609 15.378 12. 704 21,821
Py <0.001 <0.001 <0.001 <0.001 <0.001 <0. 001 <0. 001 <0. 001
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W55 L AR SME ER B R] L TF- AR B[R] &7 28 K e R s
BEUIRR FH A PR 0 e 3 T B 2H (P <<0. 05),
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2.3 THBHERMEIERIEER
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F3 WMABEFRIERLER(xEs)
4151 AMEIRI ] (min)  FSHBRBLBE ] (min)  FARBE (min)  REEREFRE AR () FIHB A (mg kg™ b H
W54 (n=102) 116,756, 34 48.48+4.22 324.58+11.21 147.33410. 26 2.91+0.18
XA (n=102) 121.545. 21 45,9545, 14 360. 76 +26. 39 172.83+13. 42 3.3240. 24
A 5.846 3,842 12,744 17.593 13.803
P <0.001 <0.001 <0.001 <0.001 <0.001
R4 TAHEBEXMEFEER (x+s,pg/mL)
11-6 1L-10 TNF-«

28 51

FAMG FAE FAMG FAE FAMG FAE
W4l (n=102) 14.73+1.41 70.09+4.18 44,6141, 39 75.71+5.42 2.93+0. 40 3.424+1.37
A (n=102) 14.88+1.23 95.95+5.31 44,5941, 24 70. 324,42 2.9140.19 4.4641.38
¢t fH 0.810 38. 647 0.108 7.784 0.456 5. 401
P1{H 0.419 <20. 001 0.914 <20. 001 0. 649 <20. 001

x5 MABRESUMBIERIER (2 +s5,pg/mL)
ACTH Cor( C3a

20 51

F AT FARE FAMG TFARG ER N TFARJG
I (n=102) 20.59+1.29 74.05+11. 34 141.37432.35  394.44+32.35  430.63+41.31 634, 74+54.19
Xt B4 (n =102) 20.48+1.32  219.82+31.29  141.11431.35 427.55+33.42  430.68+41.39 654.82+33.31
¢ 1l 0.602 44,235 0.058 7.189 0. 009 3.188
P1{a 0.548 <<0. 001 0. 954 <<0. 001 0.993 0.002
2.5 WHABEZFRMINEELLR TT.APTT.PT il T-X§ 20 (P <<0.05), W3k 6,

TR 0 4L I B 4 B L e 4

®6 WHBMINBELR (xLs,s)

TT APTT PT
453
FAHT FAE FAHT FAE FAHT FAE
WL (n=102) 15.31+1.21 15.14+1. 26 38.7443.42 37.6243.39 11.7743.33 11.94+1.32
Xt BE2H (n =102) 15.3641.24 18.9041.47 38.79+3.22 38.58+3.15 11.88+2.22 12.57£2. 36
¢ A 0.291 14. 397 0.108 2.095 0.278 2.353
Pl 0.771 <0.001 0.914 0.037 0.782 0.020
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FARE, WA NF«B 58 KM EP<
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P50 P65 Actl IkBa
A5 - - - -
F A FAR F AT FAR F ARG FAR F AT FARR
W4 (n=102) 1641.54411.42 913.84+111.31  618.094101.38 459.27+12.31  888.58+101.34 454,72+11.24  407.75+111.27 335.57+11.19
XA (n=102) 1641.41411.33 1441.24+111.37  618.15+121.34  467.93+E11.22  888.55+121.28 466.53+21.21  407.164111.15 355.14+11.39
i 0.082 33.828 0.004 5,251 0.002 4,969 0.038 12.378

P 0.935 <€0. 001 0.997 <C0. 001 0.998 <€0. 001 0.970 <€0. 001
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