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ABSTRACT Objective: To investigate the effects of propofol and dexmedetomidine combined anesthesia on cerebral oxygen
metabolism indexes, oxidative stress and cell pyroptosis factors in patients undergoing cardiac valve replacement (HVR) under
cardiopulmonary bypass. Methods: 136 patients who underwent HVR under cardiopulmonary bypass in our hospital from March 2021 to
December 2022 were selected. Patients were divided into control group (propofol anesthesia) and study group (dexmedetomidine
combined with propofol anesthesia) according to the random number table method, with 68 cases in each group. The hemodynamics,
oxidative stress index, myocardial injury index, cerebral oxygen metabolism index, cell pyroptosis factors and incidence of adverse
reactions were compared between two groups. Results: Time point after open aorta (T1) to after operation(T3), the heart rate (HR) and
mean arterial pressure (MAP) in study group were higher than those in control group (P<0.05). 24 h after operation, the superoxide
dismutase (SOD) in study group was higher than that in control group, and the malondialdehyde (MDA) was lower than that in control
group (P<0.05). 24 h after operation, creatine kinase isoenzyme (CK-MB), N-terminal pro-brain natriuretic peptide (NT-proBNP) and
cardiac troponin I (cTnl) in study group were lower than those in control group (P<0.05). 24 h after operation, the levels of NOD-like
receptor protein 3 (NLRP3), cyptate protease 1 (Caspase-1), megaphin D (GSDMD) in study group were lower than those in control
group (P<0.05). T1~T3 time points, the arterial-jugular venous oxygen content difference (Da-jvO,) and cerebral oxygen extraction rate

(CERO2) in study group were higher than those in control group, and the jugular venous oxygen saturation (SjvO,) was lower than that in
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control group (P<0.05). There was no difference in the incidence of adverse reactions between two groups (P>0.05). Conclusion:

Dexmedetomidine combined with propofol can reduce oxidative stress, inflammatory response and myocardial injury in patients with

HVR under cardiopulmonary bypass, and improve brain function.
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Table 1 Comparison of general data between two groups

ASA classify NYHAclassify Body mass index
Groups Male/Female Age(years)
(class 1T / class IIT) (class 1T/ class II) (kg/m?)
Control group(n=68) 38/30 61.58+7.48 39/29 36/32 23.66+0.82
Study group(n=68) 37/31 61.49+6.92 40/28 34/25 23.71+£0.91
X/t 0.030 0.073 0.030 1.425 -0.337
P 0.863 0.942 0.863 0.228 0.737

12 7%

P BE AR SRS, EATFARZEERATER
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Table 2 Comparison of hemodynamic indexes( xzs )

Groups Time point HR(times/min) MAP(mmHg)
Control group(n=68) TO 78.81+6.28 92.67+6.34
T1 62.79+6.53* 75.72+4.33*
T2 68.40+£5.26® 80.35+5.29*
T3 73.41£5.24% 86.41+4.32%
Study group(n=68) TO 78.55+5.34 92.34+4.32
T1 67.47+5.28% 81.10+£3.26"
T2 72.46+4.43™ 86.68+4.21™
T3 7747454 91.29+5.04
Global analysis HF coefficient 0.8642 0.8519
Group difference F, P 16.934,0.000 19.538,0.000
Time difference F, P 12.509,0.000 15.427,0.000
Interaction F, P 10.837,0.000 13.696,0.000

Note: Compared with T0, *P<0.05. Compared with T1, ®P<0.05.Compared with T2, °P<0.05. Compared with control group, ‘P<0.05.

2.2 | EFEFRXTLE
TO H[i] 5, P41 MDA . SOD ZH [a] % b o 25 5 (P>0.05 ),

AJ5 24h, W54 SOD & T3 IRZH , MDA fiK T3 FRZH(P<0.05) .
ARJ5 24 h, il SOD T [, MDA F=(P<0.05), L3 3,
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Table 3 Comparison of oxidative stress index ( xzs )

Groups Time point MDA (umol/L) SOD(U/mL)
Control group(n=68) TO 8.71+£0.92 81.72+7.69
24 h after operation 18.38+1.73* 63.73+6.71°

Study group(n=68) TO 8.59+0.87 81.14+6.38
24 h after operation 13.06+1.52* 72.17+6.41*

Note: Compared with T0, *P<0.05. Compared with 24 h after operation, °P<0.05.
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Table 4 Comparison of myocardial injury indexes( xzs )

Groups Time point CK-MB(U/mL) NT-proBNP(pg/mL) cTnl(ng/mL)
Control group(n=68) TO 25.46+3.52 463.93+23.16 0.54+0.09
24 h after operation 43.37+4.47° 567.01+24.82* 0.79+0.07°
Study group(n=68) TO 26.34+4.39 464.27+21.25 0.55+0.08
24 h after operation 34.21+5.26® 493.83+28.94* 0.67+0.06®
Note: Compared with T0,*P<0.05. Compared with 24 h after operation, ®P<0.05.
5 WAETE T (25 )
Table 5 Comparison of cell pyroptosis factors( xzs )
Groups Time point NLRP3 Caspase-1 GSDMD
Control group(n=68) TO 0.81+0.09 0.51+0.08 1.41+0.23
24 h after operation 2.04+0.13° 1.78+0.13* 2.43+0.38°
Study group(n=68) TO 0.81+0.12 0.51+0.11 1.40+0.27
24 h after operation 1.32+0.14® 1.13£0.12* 1.66+0.28*
Note: Compared with T0, *P<0.05. Compared with 24 h after operation, °P<0.05.
* 6 AR BHERRITLL (vs )
Table 6 Comparison of cerebral oxygen metabolism indexes( x=s )
Groups Time point SjvO«(%) Da-jvO,(mmol/L) CEROy(%)
Control group(n=68) TO 62.35+4.26 52.52+4.27 39.79+4.26
Tl 79.02+3.28* 36.19+4.35¢ 24.42+3.54*
T2 73.73+4.39® 41.86+3.29® 29.93+3.67®
T3 67.36+4.21% 45.47+4.61™ 34.35+4.24%
Study group(n=68) TO 62.78+3.95 52.93+5.63 39.64+4.32
T1 74.11+5.68* 40.18+5.24~ 30.59+3.25¢
T2 68.69+5.16™ 45.78+4.75™ 34.62+4.91™
T3 63.14+£5.27% 51.28+4.29% 38.21+3.87%
Global analysis HF coefficient 0.5743 0.7125 0.7652
Group difference F, P 12.59,0.000 16.554,0.000 19.840,0.000
Time difference F, P 11.628,0.000 14.864,0.000 17.589,0.000
Interaction F, P 13.479,0.000 10.691,0.000 15.637,0.000

Note:Compared with T0, °P<0.05. Compared with T1, ®P<0.05. Compared with T2, °P<0.05. Compared with control group, /P<0.05.

KTIARREEER[F(%))

Table 7 Incidence of adverse reactions[n(%)]

Groups Nausea and vomitting Hypopiesia Respiratory depression Bradycardia Total incidence
Control group(n=68) 2(2.94) 1(1.47) 1(1.47) 1(1.47) 5(7.35)
Study group(n=68) 1(1.47) 2(2.94) 1(1.47) 2(2.94) 6(8.82)
x 0.103
P 0.753

PRAMIEFR T HVR JEI0T7 O A 8 R A2 1 2 2207
&, A RGE B D IRE, (AR AT IR B, IR AT A
IEEL RSMEER T HVR % B T ARWIRIER N 13.6%, X 5
S AMEER T HVR (RSO0 T 46 S 45 i A v, 4L

PRRE T REBOIRAS , B R 5L 2 PR O AR A A2 5 Al A
IRRERT T, PRI B R T FER B , A RO PR R ]
FRF S (HJEARSMIEER T HVR szt n R YA 25 5 5 | & R
P IAN] SEA Tk AN RS RS, DR I PR R N



-+ 2056 -

MREYESSHE  biomed.cnjournalscom Progress in Modern Biomedicine Vol24 NO.11 JUN.2024

oAt BRI 24 VR 5f8T F  AG SRFEMKoE B B0 R ho Ak s
AIVHIRFIR VEA, TR HIARSMEERR & HVR B35 04 N
B A E RN S , BAT R M B ) B AR R0,

ARPHFFELE R 7, IR A7 S TR E 54 R T 4%
RSMEIA T HVR B35 AN B, 4655 i 2 ) 2488 . AR
PTG SE B, W S AL, 1 T A i B ) 2
Foo AEFEMCEFT ST N IR o2 T L IR R BEZ AR 1
S5 RYERHFR RBURACR S, Ah A7 EFE0RE 7] 8 i A il
HMGBI-TLR4-MyD88- NF-xB {55 j# , #& i/l % T4 %E K
AR UV Y BREL, B FTTE MO AL & E 28 i R AP BILTR 2
KPR s 2™, RIMGER T HVR [ I P
RS GRS EAN R T WNTIP ALY = b3 =R AW B
fil.o SjvO, . Da-jvO, CERO, J2 i R FI T 5 i A b A A H 4
ATz A A R R I 8 OGRS, AR R AR R, 4756 4E
WK BEA TR YA T A5 250 5 (RS MBI T HVR B 1 I S At
Hobr o IR R A SEFEIKE FTH A8 B 28 i 6t ik
ek AT 2 2RI SR AT S R A R i U 20, A7 28
FEBRE 10 BT AR RS 28 38 I 1412 15 06 78 M 28 BRI £ Tk R
8, A T ] S A I PR R BTSN T B A I B 5 |2 1Y
W ER A5 , A ARG ORAP R TP ARSMIEER T HVR 1] 23 Ky
O NETERFSEE B RS TR ML LS 5, R B SR S TE 4
A= PRI BET H BLE TR B W, SRS RO IR, CK-MB,
NT-proBNP cTnl $452 0] s it.Co (U 475 04 ™ S AR S H8 AR, Xl
UL (A2 W AT B o e e P R e SR () R R B, AR
RS R Bs , A7 SEFCIRE A N A B P U MR AMIE 38
HVR &R . Ik A SEFEIKAE AR a3 T O
HIERRZREK T, 10 T LA /D SR8 A1 PRl - Bl , DAL O
AU 2, AR T AR & A —Fh 5 SR AH DG )RR PP
AREFETJr =, FARRIE S NLRP3 4 #0% J5 , 5548 Caspase-1 Hij
A B NLRP3 4 i/ IMA, 530 GSDMD K 145 & A= 244, bt e
S AN IE T AR AR RE R T AR, T T AL AR
P20, ARRAFFEAER R, PIIAE A7 SEHTIKE A R ] A
BT AR T T KT . $E 8 A S FE R W] LAE A 1 4
NLRP3 Caspase-1 {33k, AR RIE SN . BEA TR AT
FARBBS I FNRAE TN, FFAE—EFEE b 80 10045 P9 B 4
o 3 hh X FREUR B SO R AR 2R 7.35% , BFGT2H ) 8.82%,
M ETE 2557 AR E A R 2R

25 LRI PRI B A RFEMRE 52 G BRI AT D8 A S MG 31
THVR BFEANE, 857 R A e bR 4 B AR T R ok
V- BT, HL2 A RS

% # 3¢ #f(References)

[1] S5, 248 2, 2§, 5. L5450 DR 5% B 2K sm AL )

AT R IED]. P AEE O I E R 2 &, 2021, 23(3): 321-322.
[2] #RA8, TN, ik, 4. 8 M HF L E B R AR 5P U8 2R 48 18] SvO2 A= HCT

5 POCD #y48 % 4o#7[J]. €K B 5, 2023, 52(2): 185-189.
[3] Zhan Y, Liang S, Yang Z, et al. Efficacy and safety of subanesthetic

doses

of esketamine combined with propofol in painless

gastrointestinal endoscopy: a prospective, double-blind, randomized

controlled trial[J]. BMC Gastroenterol, 2022, 22(1): 391.

[4] AR, 534k, FH, 5. A ZFekoT xR AR & F 0h Itk 4E
ARG Ae . KERRM K EZR [J]. 7 EEF), 2023, 58(4):
443-447.

[5] 24, hif &, vh A dE, 5. 65 ¥l b 258 5 SRR F RiGH
a6 R ATI]. F Bl BAT A, 2019, 17(9): 837-840.

[6] 7 &4, 4baTat, & RA, . S EMBLE B A S HERF AR
ZEoAT]. F B dE S IE AR 2 &, 2021, 28(4): 459-466.

[7] Fiane KKH, Dahle G, Bendz B, et al. Reduced inflammatory response
by transcatheter, as compared to surgical aortic valve replacement[J].
Scand Cardiovasc J, 2018, 52(1): 43-50.

[8] Zaktk, 3%, 8. & iA B ik 4w 04 51 23 K [J]. B IR AR
58 4 &, 2020,41(2): 191-195.

(9] Bk, kK, 5. RIAB 5 R R B # AL 6B IR
[31. P B s sk 25 22 5 4 &, 2023, 39(12): 1815-1819.

[10] &7 &, &4 o7, ek, 4. 4 & Feok 2ok 4 M J s M e AR 74
REFHLE o N FRARBERG Y a)]. AR EHE SR
J&, 2018, 18(2): 259-263.

(1] Z o, A3, 2250, F. A EHRELERNAB A THRE A
PR IR AE T & GRMACRAT R [J]. P B 2k, 2023, 32(7):
86-89.

[12] &, A3k, B, & £ieR T HUR AR A 6916 R AT L3 R[],
W E 534BT A, 2022, 26(4): 630-633.

[13] 25, 4. AEHKTGBERPERBILIH [J] EF45HE,
2019, 25(9): 1822-1826.

[14] X &F, B &, FH. & EiR 2 iedr Zo50H0d B F A0 2 A
#REN] B FFmEEF 5 582 &, 2021, 42(3): 283-287.

[15] Zhang JJ, Peng K, Zhang J, et al. Dexmedetomidine preconditioning
may attenuate myocardial ischemia/reperfusion injury by down-
regulating the HMGB1-TLR4-MyD88-NF-xB signaling pathway [J].
PLoS One, 2017, 12(2): €0172006.

[16] 4R 0k, FRR, FR4LK, 5. 30 A H kR 30  BAe Ao B 5 /R A R IR G
W a2 5 A7 0% B B B e K & A TRUG 69 3R AD]. PR E
25,2021, 16(12): 1808-1812.

[17] Liu M, Wang QQ, Lin WX, et al. Effects of EEG burst suppression on

—

cerebral oxygen metabolism and postoperative cognitive function in
elderly surgical patients: A randomized clinical trial [J]. Medicine
(Baltimore), 2023, 102(13): e33148.

[18] Qian M, Yuan C, Jiang W, et al. Effects of ultrasound-guided stellate
ganglion block on the balance of the supply and demand of cerebral
oxygen during permissive hypercapnia in patients undergoing
shoulder arthroscopy in beach chair position [J]. Am J Transl Res,
2022, 14(9): 6678-6688.

[19] RiF 3%, RAEM. & LR A ZRPAER 9155 BHEAH AR
#R[J]. %R 5 A, 2021, 24(11): 1046-1050.

[20] BAB, B4k, X & & A ERREANLEFAEHAF A
BB 95 B eall]. e R, 2021, 19(3): 272-275, 293.

[21] KAT, Bk, 44, . ZILHRINER T B A A& £ 46k 3
TLRA/NF-«B A2 s it 4t K38 409 Hoa )] e P AR K S FR(EF
#& ), 2022, 51(6): 840-847.

[22] kA%, Bk, TFIE, F. A FHR T PR E %R E LK
SIE IR AR 18] By 3R i A s Fe B POCD ¢4 %vh[]]. /AL EAF K 3%

&, 2022,43(11): 1333-1337, 1342. (THEE 2061 57)



DREYESSHE  biomed.cnjournals.com  Progress in Modern Biomedicine Vol24 NO.11 JUN.2024

- 2061 -

B ARG I F R[], 4P B 255, 2021, 39(4): 102-105.

[16] # oA Me, IME, TR, 5. 4H0 318 X477 = A 27 I % [J).
REE HFRFM(EFIR), 2018,27(2): 161-162.

[17] %) 73R, 3p Kk F. w2 [J]. Bt &% &, 2010,29(12):
809-810.

[18] £k, & F. (BHEXAR) FREXRGIEEREA [J]. FEH SR,
2019, 25(11): 120-121, 131.

(191 AxE, Am, 9%, F. A TERRBR)VRT Z MR £
% BARAUAE[T]. o [ B 25§43k, 2023, 20(2): 152-155.

[20] %38, KA A, & A5, . A RHIE [1]. 4T £, 2018, 38(4):
390.

[21] W2, s, REE A TFHBELBEAIRE L RERE AN
AEFRILHKARL [J]. ERAFHAK - P B2 IRAL, 2021, 23(8):
2897-2903.

[22] Scheer RC, Newman JM, Zhou JJ,

et al. Ankle Fracture
Epidemiology in the United States: Patient-Related Trends and
Mechanisms of Injury[J]. J Foot Ankle Surg, 2020, 59(3): 479-483.

23] 27 &, 3 d, Xk, F WX T BB G RN L EH

S o IL-1B o MMP-13 /K- B A B X 3 2 6 09 48 % M BT 72 [J].
AWM E 5 4 &, 2022, 37(5): 171-175.

[24] L, WRE, &2k MREB4TABZSERX T RIFELY
55 2 B 1L-6 IL-8 F= CRP #5 % [J]. B s AT 5, 2017, 30(6):
816-818.

[25] 4ok, 2o 3L, Fheds, . AT "AVE - Aok - ik " AT ARIR
AT G 97 A9 AR R 69 B SUAR L[], A+ &6 R & &, 2021, 37(4):
93-97.

[26] £, Bidh s, ¥ E-F, %, ik BALP,TRAP-5b & Singh 3% # 1

AR E AT ARG W6 AR A [T]. B Ak, 2017,

37(13): 3280-3281.

R P RRE, TR, F A2 BT RBAEERE | AKRRA

AR | BRRHBI K BB ES L RE TR ERE LI

I A M E S 3R, 2023, 23(21): 4125-4129, 4157

[28] EiR, %k A4k, 4+, F. fiF B-CTX, Cathe K, OPG #}% 4 OPF
B A e BT B A TRRMAL]. F B A R g4 &, 2022, 28(2):
205-209.

[27

—

(L#£5 2056 T7)

[23] 2R B3R, B4R, BRAK, 5. BUARIE R B fe TR 4L 22 53 CPB oo ki
R e ARG R AS LR 09 % vm (D). o AR 2 &, 2020,
40(9): 1066-1070.

[24] & =9k, x| R 2, feb0), F. UBHEER T8 C R B &G . KR
LA LT B IR B ER W £ A D] 6 R R E S 2 &,
2023, 22(11): 1194-1197.

o B S LS 8995 BT AT W AR E 25, 2020, 60(1): 74-77.

[26] Kumar S, Griffith N, Walter D, et al. Characterization of Myocardial
Injury With High-Sensitivity Troponin [J]. Tex Heart Inst J, 2023, 50
(6): €238108.

[27] FRIATE, FT36 Iz, Faffdr, 5. A £ 3R 2 ado JEHFRE B 8 K5 ©
Wukg £ 37 A8 A [J]. 75 fg B By & 25, 2021, 31(5): 386-390.

[28] Zhang J, Xia F, Zhao H, et al. Dexmedetomidine-induced

cardioprotection is mediated by inhibition of high mobility group

box-1 and the cholinergic anti-inflammatory pathway in myocardial

ischemia-reperfusion injury[J]. PLoS One, 2019, 14(7): €0218726.

29] x|, ik, B, F. B RREARTERETHEAETS
NLRP3/Caspase-1/GSDMD # A VA & Rl B & #:4 % ZAF R[], + 4
- Bom vz k3 SR 2 &, 2023, 58(12): 1215-1224.

[30] Yan H, Luo B, Wu X, et al. Cisplatin Induces Pyroptosis via
Activation of MEG3/NLRP3/caspase-1/GSDMD Pathway in Triple-

Negative Breast Cancer[J]. Int J Biol Sci, 2021, 17(10): 2606-2621.



