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Effects of dexmedetomidine combined with sevoflurane on lung injury in patients
undergoing cardiopulmonary bypass
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[ Abstract] Objective To investigate the effect of dexmedetomidine combined with sevoflurane on lung injury in the patients under-
going cardiopulmonary bypass. Methods A total of 80 patients scheduled for heart valve replacement under cardiopulmonary bypass
were recruited and randomly divided into 4 groups (n=20): dexmedetomidine group (D group), sevoflurane group (S group),
dexmedetomidine combined with sevoflurane group (DS group) and control group. For the patients of groups D and DS, dexmedetomidine
were continuously pumped into vein with the loading dose of 0. 8 wg/kg 10 min before introduction of general anesthesia, and then the
speed was adjusted to 0. 6 g/ (kg + h) to the end of surgery. For those from groups S and DS, 2% sevoflurane was inhaled for 15 min
before and after the ascending aorta was blocked, and also before and after the ascending aorta was opened. Oxygenation index (OI),
alveolar-arterial oxygen partial pressure difference [P, ,,0,], static compliance (Cst), and plasma levels of tumor necrosis factor-a
(TNF-a) , interleukin-8 ( IL-8) and soluble intercellular adhesion molecule-1 ( sSICAM-1) were recorded and measured before
anesthesia induction (T1) , immediately after cardiopulmonary bypass (T2), after surgery (T3), and 1 d after surgery (T4). SPSS
statistics 21. 0 was used to perform the statistical analysis. Results The plasma levels of TNF-a, 11.-8 and sICAM-1 in control group
were the highest when compared with those in the other 3 groups at T2-T4 (P<0.05), and the levels was significantly lower in DS
group than those of D group and S group at T2-T4 (P<0.05). At the time period, the P, . O, was significantly higher while the Ol
and Cst were obviously lower in control group than in the other 3 groups (P<0.05). And the P, ., O, of DS group was significantly
lower than that of the D group and S group (P<0.05), and OI and Cst were notably higher than those of the D group and S group
(P<0.05). Conclusion Sevoflurane combined with dexmedetomidine can alleviate lung injury in the patients undergoing

cardiopulmonary bypass, and the effect is better than the combined anesthesia of sevoflurane and dexmedetomidine alone.
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Table 1 Comparison of general conditions and perioperative status among four groups (n=20)
Gender Mitral valve Aortic valve
Age Body mass LVEF CPB time Operation time
Group (male/female,  replacement replacement
(years, x£s) (kg, x£s) (%, x+s) (min, xxs) (min, x+s)
n) (n) (n)
Control 15/5 10 10 65.9+2.9 67.7+5.8 58.4+3.5 94.7+9.8 218.6+25.3
Dexmedetomidine 11/9 9 11 66.8+3.0 67.9+6.3 57.6+2.9 94.9+11.4  218.3+23.0
Sevoflurane 13/7 12 8 66.0+3.3 66.9+£5.7  60.1x4.2  94.8+12.3  225.2+29.7
Dexmedetomidine + 10/10 13 7 66.1+£3.4 66.6+6. 1 59.1+4.0 93.9+9.7 223.6+26.2
Sevoflurane
LVEF'; left ventricular ejection fraction; CPB: cardiopulmonary bypass.
F2 4A%5EEH S TNF-o IL-8 SICAM-1 K LL &
Table 2 Comparison of TNF-a, IL-8, and sICAM-1 at each time point among four groups (n=20, x+s)
Group Indicator T1 T2 T3 T4
Control TNF-a 30.2+6.9 82.3+15.2" 118.9+20.6" 78.2+18.2"
1L-8 2.3+£0.2 22.3+2.8" 26.8+2.9" 15.5¢2.1°
sICAM-1 262.8+44.5 325.6+37.9" 356.7+38.2" 378.6+38.9"
Dexmedetomidine TNF-a 28.6+6.7 70.5+19.9*# 91.8+19.6** 63.2+16.5"*
IL-8 2.1£0.3 17.9£2.77% 21.5+2.8%* 12.1x1.9"%
sICAM-1 264. 1£44.0 295.8+36.2"" 326.6+37.1"" 348.2+38.2""
Sevoflurane TNF-a 29.2+6.2 69.1+16.2%* 93.2+19.3%*# 63.8+16.1"*
I.-8 2.2+0.2 18.3x2.7"* 22.0£2.5"* 12.0+1.8*#
sICAM-1 264.8+45.8 293.3£35.2** 326.2+36.7"* 347.1+38.3"*
Dexmedetomidine + Sevoflurane TNF-« 29.6+7. 1 57.2+17.9*#4 74.7£18.9*4 47.8+14.5%*4
IL-8 2.220.3 14.3+2.8%%4 17. 72,4774 8.8x1.6"
SICAM-1 261.3£43.2 279.2£33.2*%4 295.8+35.9 %44 304.8+37.6 %4
TNF-a; tumor necrosis factor-a; IL-8 interleukin-8; sSICAM-1; soluble intercellular cell adhesion molecule-1. Compared with T1, * P<0.05; compared

with control group,

x3 4HBEEHAP,, 0,.01.Cst ByLLE

#P<0.05; compared with dexmedetomidine group and sevoflurane group,

4 P<0.05.

Table 3 Comparison of P ,_,0,, OI, Cst at each time point among four groups (n=20, x+s)
Group Index T1 T2 T3 T4

Control P00, 39.8+16.6 150.7+28.6* 220.5+33.7 " 102.3+27.8"
01 437.1x64.5 313.6282.1" 276.5+63.3" 334.8+76.9"
Cst 46.424.2 33.5+3.3" 35.7+3.5" 40.8+3.0

Dexmedetomidine P(A,a) 0, 42.6+15.9 125.2+27.2%* 176.4+31.6** 81.6+26.3"%
o1 434.1+67.5 357.4+81.6*% 330.9+70.5** 368.7+75.0""
Cst 47.1+4.9 37.2+4.1°* 38.9+3.8%% 42.7+3.2*

Sevoflurane P a0z 43.2+16.7 123.6+26.8*% 177.1£32.3** 81.1+26.8**
ol 432.5+66. 3 350.7+88.2** 322.6+76.5"* 361.5+77.2**
Cst 47.424.9 37.4+3.9** 38.9+4.0%% 42.5+3.1*

Dexmedetomidine + Sevoflurane P(soa) 02 41.9+17.1 101.7+24. 5%~ 140. 6+30. 1*#4 63.3+22.6"%4
01 435.3+65. 4 388.6+73.9 %% 369.1+£77.6**4 399.5+76. 8 *#4
Cst 46.6+4.2 39.9+3.5" % 42.423.9"% 45.9+3. 5"

Ol oxygenation index.

2 p<0.05.

sevoflurane group,

Compared with TI,

“P<0.

05; compared with control group,

#P <0. 05; compared with dexmedetomidine group and



<644 - HHERAPZIREPOZAGE 2019459 H 28 H 551845 %59 Chin J Mult Organ Dis Elderly, Vol.18, No.9, Sep. 28, 2019

3 1 it

FHSEHY Meta 30T & B8 CPB 42255 42 B R4 [T
@%é’?ﬁ( systemic inflammatory response syndrome,
SIRS) ,SIRS /& CPB filifii 5 iy EZ A 7E.0E
FARS, T CPB &2— IR BE IR L R, ML Y
M5 N TAPRHE fil, BF 2 AR A KR,
BUR N BE R 1 07 5 Rk, kil PR i s, R |
PR B X TR B4 17 T80 S I, 3K 6 DR 28 STl AL AR B4 A
WIS R G0, 45 R GO 5 7= A A8 R 1 A0
YERL, 51 R HIL A4 P 5 i 468 495 A0 O 19 4il il B 7 (an
TNF-a IL-8 sICAM-1 25 ) 3 A s 7

HH O S 56 & B 2Pk Il 463 45 Bt i 2H 23 H i
ICAM-1 W] 5 F+ 25, ICAM-1 f% v 5 B 5 il 2 4L 1
5 5L IE AR E, IR TCAM-1 it 28 3k ] Ul 42 il 41 21
B0, DRI TCAM-1 8 4 A 2 i 46 405 1 s 25
Z—. W T sICAM-1 & ICAM-1 1E40 M AMFELE )
B, T LA PR L 38 3 A 1M 3 Y sICAM-1 2k
SR AR E LS 2 il 2 2z B I B P
(1% 5 105 200 L 98 TG, R B TNF-oc, 38T 4% % S
TF—kB, #E— 2 5| il P9 4 P B v 1)« AR 7 2Rk
B2 AU Y TNF-o RERS 14507 Sl 1 e 40
I R oA P9 B 200 O T i LT 5 % 40 A 1 )
A T2 R AT AR, HL e B B T v AT s e it 41 4L
BGRREEN  TL-8 HAT Fa b b v b 40 i 1k A 5% 1
LR T B SC R BFoE £ 00 1L-8 = S8 a
5 4% Py A S P 0 M TR, JE e B %) T v 5 B 46 455
AR EEIEAR S S P, 0, .01, Cst tL 2 2 fiti 2
RESEI 0 FHAS bR, O 358 5K S vy i i 48 & 2
e P L, 0, FERV M VRER AR Cst E B
52 IS PR B 1L L P, O, {ELARES , OF, Cst R
%, FoR i R A

L B RE AL IS CPB 45, B iR 8
bk B AE BT 32 30 ki BT = sk ik
Tt == 3h ki AT S E A A 2% 9B Rk
15 min, & 3L UBELH Y TNF-o IL-8  SICAM-1 ¥ &
A S AR AL J T %) o R 2B, AT i 5 -6 JRU k1
il 4= B J i A& SN PR AT G A7 Je 4Tk /&
— PTG a2 Z RIS, HA I JAE A T R
PR BN P VE . R F D E CPB 3256 v i i
JPREEZ S HT 10 min PIFETE 0. 8 we/kg Tl (47
EFEREMATLL 0.6 pg/ (kg - h) FHFLEHE T T
AREEHR S5 F BRAR T XA G A RIS 5, 47 S Gk
FELLY TNF-o F1 IL-8 fIXF X HEAL, S BESCik Y

SRS TR ARG T - B RS AT SEFERRE (1 RR
P55 %t CPB il 475 B 5

AR EE RN BETEARSMERR G R Z) TR
i )E ARG 1 RE, RS A SRR e A
TNF-o \IL-8  sICAM-1 ¥ B B i fIG T35 R4 A7 5 4E
WK e A2 5 BRI 2H R -1 Uk A2 5 JRR IR 4, H L FeU Ik I
BAEFEREA P, 0, (3 H Al 3 4IFEAK, O,
Cst [EHHAD 3 2T, $n-L kI & 7 4Tk
(R T IR RS CPB il 45 % B2 0l , HLASCRAE T
PR 245 A 9 525 PRI

25 Lk L Ik A A SEFE K E B BRI T T
REVE CPB i 4bi 40 A 5, FLACR A -1 Sk A7 38
FERRE B 2 BRI

[ &% k]

(1] B3, #0357, B0, B4R B E O NET ARG W WAL OGP i
RIERABTLI]. PEEBFZAREBIRNE, 2015, 14(4) .
263-267. DOI; 10. 11915/j. issn. 1671-5403. 2015. 04. 061.
Zhao Y, Sun F, Mu XW. Clinical analysis of ventilator-associated
pneumonia in patients over 70 years old after cardiac surgery[ J].
Chin J Mult Organ Dis Elderly, 2015, 14(4) . 263-267. DOI.
10. 11915/j. issn. 1671-5403. 2015. 04. 061.

(2] RZIE, BIalk. ARFTREMMI TR T]. e
BlE:, 2016, 14(8): 1386-1388. DOI. 10. 16766/j. cnki.
issn. 1674-4152. 2016. 08. 046.

Zhou JL, Liang QS. Advances in research of dexmedetomidine on
lung protection[ J]. Chin J Gen Pract, 2016, 14(8): 1386 —
1388. DOI: 10. 16766/]. cnki. issn. 1674-4152. 2016. 08. 046.

(3] WAWRES, Wi, JHSRI, S8, - SRU5E IR TH 9 R TR it s 26

H AN T AR [T ], A5 0 T REEA IR,
2011, 27(6) : 659-661.
Hu XL, Tang HH, Zhou ZG et al. The effect of sevoflurane inhala-
tion anesthesia and propofol total intravenous anesthesia on peri-
operative cytokine balance in lung cancer patients[ J]. Chin J Cell
Mol Immunol, 2011, 27(6) : 659-661.

[4] Chai], Long B, Liu X, et al. Effects of sevoflurane on tight junc-
tion protein expression and PKC-a translocation after pulmonary
ischemia-reperfusion injury[ J]. Exp Mol Med, 2015, 47 e167.
DOI:; 10. 1038/emm. 2015. 27.

[5] K&, Zid, BRIHER S0 A R HTIKE XHASME R TR 1

MMty [T]. W RIEE S, 2016, 27(17): 27862789,
2790. DOI: 10.3969/j. issn. 1003-6350. 2016. 17. 012.
Mi Y, Qing ZS, Ou Yang MW. Lung-protective effects of dexme-
detomidine among patients receiving cardiopulmonary bypass
surgery[ J]. Hainan Med J, 2016, 27(17) ; 2786-2789, 2790.
DOI: 10.3969/j. issn. 1003-6350. 2016. 17. 012.

(6] @¥rfe, s, 58, L JUBEXT N O JUE T AR ARS8 BR i i
PRPHEITEY Meta 2387 [J]. KHBEZY, 2018, 46(5); 487~
492. DOI. 10. 11958/20180555.

JiZH, Wu T, Cai L. Meta-analysis of lung protective effects of
sevoflurane on cardiopulmonary bypass in adult cardiac opera-

tion[ J]. Tianjin Med J, 2018, 46(5) . 487-492. DOI. 10.



B Z AV B PIRAE

2019 49 H 28 H

18 % 9 M Chin J Mult Organ Dis Elderly, Vol. 18, No.9, Sep. 28, 2019

- 645 -

11958/20180555. 86-88. DOI: 10.3969/j. issn. 0253-9926. 2019. 01. 034.

[7] #EE:, tol, xlig, % HRAMESRSUGS AP [ M]. dbat. Jiang YY. Effects of application of small tidal volume mechanical
AR T A: H Rk, 2007 83-85. ventilation to patients with acute respiratory distress syndrome
Dong PQ, Yang J, Liu F, et al. Extracorporeal Circulation Injury number[ J]. Shanxi Med J, 2019, 48(1): 86-88. DOI. 10.
and Protection[ M ]. Beijing: People’s Medical Publishing House , 3969/j. issn. 0253-9926. 2019. 01. 034.

2007 83-85. [13] BOUGH, Wb T, S5IH. NIRRT 85 RS MEER O

[8] Z=Z, M EMe, BeAk X, 4. $1 CD14 BT BEHUIRRT IR EEAE K JUERR R A S I D RERY 2R [ )], AR 2 257, 2013,

SR ZH 2 Ak 181 7 R0 ] i 4 00 ] 86 BEE IR — 1 R A i 3% 33(11): 1293-1295. DOI: 10. 3760/cma. j. issn. 0254-1416.
W[ J]. PARIGPREE G2 4 (B AR ) , 2016,10(21) ; 3203- 2013. 11. 001.
3209. DOI. 10.3877/cma. j. issn. 1674-0785.2016. 21. 013. Dai SB, Gu MN, Qi J. Effects of pulmonary static inflation with
Jiang Q, Fu YM, Hou LY, et al. Study of the anti-CD14 mono- different pressures on postoperative lung function in patients under-
clonal antibody on sICAM-1 and KC expression of lung tissue with going cardiac valve replacement with cardiopulmonary bypass[ J].
sepsis in rat[ J]. Chin J Clin ( Electron Ed), 2016, 10(21) . Chin J Anesthesiol, 2013, 33 (11): 1293 -1295. DOI. 10.
3203-3209. DOI: 10.3877/cma. j. issn. 1674-0785. 2016. 21. 013. 3760/ cma. j. issn. 0254-1416.2013. 11. 001.

[9] Gao M, Xie B, Gu C, et al. Targeting the proinflammatory [14] Xmm, Rfh, HF. ANFERE X ARDS 5 il 55 P4 F1
cytokine tumor necrosis factor-a to alleviate cardiopulmonary MERS[]]. EIRES:, 2018, 47(4) . 548-550. DOI; 10.
bypass-induced lung injury [ J]. Mol Med Rep, 2015, 11(4). 3969/j. issn. 1671-8348. 2018. 04. 038.

2373-2378. DOI: 10.3892/mmr. 2014. 3050. Deng YJ, Wu Q, Du L. Effects of different lung recruitment

[10] BaE22, BROgHE, Rk, L Gk 5 pa ot 203 < Mg methods on lung compliance and blood pressure in patients with
Ji P05 AR LA B B T BB A S e [ 0], AR N B 2 B 2R 4 ARDS[J]. Chongging Med, 2018, 47(4) ; 548-550. DOI; 10.
2017, 37(1): 10-13. DOI: 10. 3969/j. issn. 1000-2065. 2017. 3969/j. issn. 1671-8348. 2018. 04. 038.

01.003. [15] ByeE, MEIC, EmeE, 2. LB ARSMERR O T A &
Shan YL, Chen WG, Zhou XL. Effects of sevoflurane and propofol FHA RN B[ T]. P EEmEE &, 2017,
on perioperative pulmonary function in lung cancer with lobectomy 40(6) : 486-490. DOIL: 10.3760/cma. j. issn. 1673-4904. 2017.
under single lung ventilation[ J ]. Acta Acad Med Xuzhou Med 06. 002.

Sch, 2017, 37(1):10-13. DOI: 10. 3969/j. issn. 1000-2065. Lyu JP, Tian SY, Nie LX, et al. The effects of sevoflurane on
2017.01. 003. pulmonary inflammatory response in patients undergoing cardiac

[11] Bougioukas I, Didilis V, Emigholz J, et al. The effect of amifos- surgery with extracorporeal circulation[ J]. Chin J Postgrad Med,
tine on lung ischaemia-reperfusion injury in rats [ J]. Interact 2017, 40 (6) . 486-490. DOI. 10. 3760/cma. j. issn. 1673-
Cardiovasc Thorac Surg, 2016, 23 (2): 273-279. DOI. 10. 4904.2017. 06. 002.
1093/icvts/ivw105.

[12] K. NN EHUNGE S0 200 W 838 2R 1R
WY EAEBAEmT]. I EZ 24, 2019, 48(1) (%%, 1T)

° Y\ﬁ/ o
(PEZEZRERRFER)IEIMEL TR RERIE
SR IR DR B A RIS R 1 3 T A ) R o B Al 1 A R TR TS AT AR S AR A I8 SO B R E G f S 3R

(1) FER FA %iﬁé)&ﬁ/ﬁ\ TEIIH 5 (2) ]

HLiE: 010-66936756
P4k . www. mode301. cn
zhlndqg@ mode301. cn

E-mail ;

Ut HAT [ A AU K B9 BB PR BRI CRIE SC; (3) AU S i 16 il 12
AN B0 BTV B LT, 3 T X AF S b v 0 1, BPR AR

JLEELSR L BRH G 5 7 A 2 118 30, AF 3 B 3 5 Fag SRl
KFIH
Hidik . 100853 JbatTh & 24K 28 5, (PR BAE 240 B 24 8 ) g 3



