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Effects of Dexmedetomidine on Pulmonary Protection, Myocardial Protection
and Stress Response in Children Undergoing Cardiopulmonary Bypass*
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ABSTRACT Objective: To investigate the effect of dexmedetomidine on pulmonary protection, myocardial protection and stress re-
sponse in children undergoing open heart surgery under cardiopulmonary bypass (CPB). Methods: 80 children with ventricular septal de-
fect repair by CPB who were admitted to our hospital from March 2017 to September 2019 were selected, children were divided into con-
trol group (n=40) and study group (n=40) according to the random number table method. After anesthesia induction, the study group was
treated with dexmedetomidine until the end of operation, while the control group was treated with saline of equal volume. The pulmonary
function [respiratory index (RI), oxygenation index (OI) and lung compliance (CL)], myocardial function [cardiac troponin I (cTnl), iron
deficiency modifying protein (IMA)], inflammatory factors [interleukin-6 (IL-6), tumor necrosis factor - a (TNF-a), interleukin-1 g (IL-1
B)], and stress response [cortisol (Cor), blood glucose (Glu), noradrenaline (NE) and Adrenaline (E)] in the two groups before anesthesia
induction (T1), 6h after shutdown (T2) and 24h after shutdown (T3) were compared. Results: RI showed a decreasing trend at T2~T3
time points in both groups, and the study group was lower than the control group (P<0.05). OI and CL showed an increasing trend at
T2~T3 time points in both groups, and the study group was higher than the control group (P<0.05). CTnl and IMA showed a decreasing
trend in the two groups at T2~T3 time points, and the study group was lower than the control group (P<0.05). Cor, Glu, NE and E
showed a decreasing trend in the two groups at T2~T3 time points, and the study group was lower than the control group (P<0.05). IL-6,
TNF-« and IL-1B showed a decreasing trend in both groups at T2~T3 time points, and the study group was lower than the control group
(P<0.05). Conclusion: Dexmedetomidine in children with CPB undergoing open heart surgery can effectively protect their pulmonary
function and myocardial function, reduce stress response and inflammatory stimulation, and which has a certain clinical application value.
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Table 1 Comparison of pulmonary function indicators between the two groups(xt s)

Groups Time point RI OI( mmHg) CL(mL/cmH,0)

T1 0.29+ 0.08 527.87+ 25.02 529.33+ 23.12

Control group(n=40) T2 0.56% 0.12* 424.03% 34.82° 418.90% 36.21*
T3 0.43+ 0.15% 45524+ 28.65® 468.98+ 32.19*

T1 0.29% 0.11 526.21% 33.85 528.85+ 35.23

Study group(n=40) T2 0.44% 0.13* 458.61+ 30.13* 453.24% 30.38*
T3 0.37 0.09% 489.83+ 28.19% 497.21% 36.27*

Note: Compared with T1 time point, *P<0.05; compared with T2 time point, °P<0.05; compared with control group, °P<0.05.
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Table 2 Comparison of myocardial function indicators between the two groups(xt s)

Groups Time point cTnl( pg/mL) IMA(U/mL)

T1 0.07+ 0.01 75.67+ 6.86

Control group(n=40) T2 4.79+ 0.18° 87.69% 4.72°
T3 331+ 0.13® 83.89+ 5.37®

Tl 0.07+ 0.02 75.46% 6.33

Study group(n=40) T2 3.69% 0.21% 83.07¢ 5.56*
T3 1.97¢ 0.15% 79.41% 4.64*

Note: Compared with T1 time point, *P<0.05; compared with T2 time point, °P<0.05; compared with control group, °P<0.05.

2.3 MANFRMIEHRELE

W4 T1 B fE] &5 Cor GluNE.E Lk WSt 2¢ 2R

(P>0.05), PiZH T2~T3 Wf[a] &5 Cor Glu NE E 2 F&#4a#, H
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Table 3 Comparison of stress response indicators between the two groups (x* s)

Groups Time point Cor(ng/mL) Glu(mmol/L) NE(pg/mL) E(pg/mL)

T1 216.78+ 35.21 491+ 0.36 119.85% 16.56 23.37+ 2.67
Control group(n=40) T2 683.81% 40.19* 8.02+ 0.43* 163.49+ 15.62° 88.05+ 6.51°
T3 438.04+ 39.36® 6.35% 0.38* 145.38+ 20.26™ 64.12+ 5.27®

T1 215.92+ 36.43 498+ 0.32 120.32+ 19.34 23.75+ 3.23
Study group(n=40) T2 561.54+ 31.21* 7.15% 0.25* 146.29+ 17.59* 64.04+ 5.48*
T3 375.49+ 29.03% 5.72¢ 0.27% 134.24+ 18.43* 42.66+ 5.32%

Note: Compared with T1 time point, *P<0.05; compared with T2 time point, °P<0.05; compared with control group, °P<0.05.

2.4 MARMETFIERLE

WI4 T1 B [A] &5 IL-6 TNF-o IL-1B LAk MGE 124 2% F

(P>0.05),WizH T2 .T3 Bf[A] &5 IL-6 \ TNF-o IL-1B8 & F[&ifa s,
AR5 T3 IRAL(P<0.05) , 3 IL3 4,

* 4 FHERERFIERER (2 5)
Table 4 Comparison of inflammatory factors between the two groups(xt s)

Groups Time point IL-6(ng/L) TNF-a(ng/L) IL-18(ng/L)

Tl 61.87+ 7.22 8.71x 2.26 85.68+ 9.71
Control group(n=40) T2 118.26x 14.20* 27.60% 3.17° 134.62+ 10.74*
T3 86.02+ 10.57* 19.23% 2.97® 108.21+ 12.89®

Tl 62.11% 8.47 9.08+ 2.86 85.23+ 8.75
Study group(n=40) T2 97.34% 10.21* 21.23% 2.64* 112.25+ 15.34*
T3 76.29+ 9.78% 15.10+ 2.88% 92.14+ 11.45%

Note: Compared with T1 time point, *P<0.05; compared with T2 time point, °P<0.05; compared with control group, °P<0.05.
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