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[ Abstract ] Objective: To probe into the effects of dexmedetomidine on hemodynamics, myocardial and brain function indexes in
children with congenital heart disease during perioperative period. Methods: A total of 98 children with atrial septal defect or
ventricular septal defect admitted into Hainan General Hospital and West China Second University Hospital, Sichuan University from
Aug. 2016 to Aug. 2018 were extracted to be randomly divided into the observation group and the control group, with 49 cases in each
group. The control group received conventional anesthesia, tracheal intubation and mechanical ventilation. The observation group was
given intravenous injection of dexmedetomidine at a dose of 0.5 pg/(kg + h) on the basis of the control group until the surgery was
completed. Hemodynamic indicators ( heart rate, systolic blood pressure and diastolic blood pressure ) were measured before
cardiopulmonary bypass (CPB) surgery (T1), 10 minutes after CPB (T2), 6 hours after CPB (T3), and 12 hours after CPB (T4).
Blood was collected at these four time points. Levels of S-1008 and neuron-specific enolase (NSE) , ischemia-modified albumin (IMA)
and cardiac troponin I (c¢Tnl) were detected by ELISA. Results: Compared with the control group, the heart rate of the observation
group decreased at T2 and T3 (P<0.05), while systolic and diastolic blood pressure increased (P<0.01). The levels of IMA, ¢Tnl,
S-100B and NSE in the observation group decreased at T2, T3, and T4 (P<0.01). Compared with T1, the heart rate increased at T2
and T3 in the observation group (P<0.05). There was no significant difference between systolic blood pressure and diastolic blood
pressure at each time point (P>0.05). The levels of IMA, ¢Tnl, S-100B and NSE increased significantly at T2, T3 and T4 (P<0.05).
Conclusion: Dexmedetomidine can maintain the stability of arterial blood pressure in children with congenital heart disease, reduce the
heart rate, improve the myocardial damage, and decrease the levels of NSE and S-1008 protein.

[ Keywords | dexmedetomidine; congenital heart disease; hemodynamics; myocardial injury; brain injury

SR MBS N WL e RAEIIE | L2228 JLIA
AR BB ST 8 DL, 5o e Rk OO R LA 22 )L
W EAT T ARIRYT . ARJE PO R B T R R
PR FTR 52 1422  ARSMIEER (CPB) 51 % 1 42 B S i m]
Bl 8 S AR BRAE BRI R W, & 2 30% ~

HEWMB . fmE ARBAIEETH , 45 818MS125,

40% 152 2 AT T AR LAFAER 22 7 [l i g
SR B AR LI T i T PR 24 % L E Y
IWHL B S AN AR R RS T AR B
e 3 A3k AR, , (EL BT S P Lo - TC AL
25 BRI TARIIT . A RFERE & —Ff HAT B 1k

TEZ R 2= (1981. 01-) , &, it @l AL BRI, 3 2 A I PRIFRESE T4, E-mail ; tangxin1981@ foxmail. com,,
BIRES  AEEER (1982, 10-) , 2o, 14, B EAEEEIN, FZ MG PRI LAE , E-mail: yaginxiong@ sohu. com,



<12 - JUAE2h 5 4 & 2020 SF 5 26 £ % 10 # Journal of Pediatric Pharmacy 2020, Vol. 26, No. 10

TAAPUERIETEIN o, ' _ERRERBEZARREhH, )iz
TSP IIBLIRIFE PRI U] 18] 24 45 670 Ao 7910 S 1) A7 SCHE K E
T g SRR 25 O BRURA SBCR , Dl AR R R | % ik A
FRRBFRAS R ABIFEE A i 7 8 ) 2748
B GO M TR PSR ) O LB A5 46 b e 1 A8 i 11 2R
FICIMA) O UNVES 8 1 LTl ) DK b 28 70 R S 1 s T
LI (NSE) #1 S-1008 £ H HY /K- 75 47 SEHEKRE R 5L
A BN B LI IR B 127 O IR 53 13 B4 520

1 RS

1.1 —#%H
PEWORE A N B & g S DU 1 R 24 46 V8 5 — 5 Bt
2016 4 8 H % 2018 4F 8 H Wtif iy i 18] b ik 45 5 2 7] b

AR T TE A A B L 98 i, R B AL B R 1 43 o WL 4%
LU AN HRZH 45 49 B, HEBR 3 i BT | 28 25 9 0 B i L
1 BB Dhekefs UL 2 BRI 2 r Bl HEBRAR
HE . (D) AR s HEsE b BT 2525 25 (2) A K
b RERIE B ARG ; (3) NEE AT OIET A, W
20 R LHEN AR R T | 35 RIS 0T Eh 25 (ASA) 43
G TR R AR SNIE I ] LA K = B ik BH D B 1) b A
ERTGHFE L (P>0.05) , W3 1, WELL B a] ik
UL 14 ), = ] BR B 8L 28 1], 7 1] B it A1 =5 i)
P A L 7 51 5 X6 HE 2R s T P ke b2 AR UL 16 3], = ] B
S B L 29 B, P (B) PR skl Fn = ] fR sk i S L 4 1], A
TR THUM R R A & e, T S5 LR RIE &
BRERE,

F1 WARBIL—BEBLLE

215 s SR/ A ER/% i /kg ASA( L %/ 0 %) /6 TFAREHE/min - ARIMEFFEFE]/min - 322 BKBEKTHS ]/ min
WS 49 23,26 2.85+1.07 12.69+3.52 26/23 93.41+20. 75 52.03+16. 81 27.38+6. 54
YR 49 25/24 2.61£0.94 13.13+3.87 27/22 89.76+22. 69 50. 48+19. 45 28.72+7.03
¥ 0.163 1.180 0.589 0. 041 0. 831 0.422 0.977
p >0. 05 >0. 05 >0. 05 >0. 05 >0. 05 >0. 05 >0. 05
1.2 F¥ 1.5 %t sE

ARATR A L FR K ST R FLF 0. 3 mg/kg,
BILEAFARZ GRS S, B bk 3 0. 05 me/kg
WKIAmME 1.0 ne/kg #7725 KJE 0. 3 mg/kg HFG IR TR Al
0.6 mg/kg WAL T PR IR &L 8K I dE A7 O 4 A R AW E
o XTI 1% ~2% LHEE,0. 1 ~ 1.0 pe/kg #7755 K
JEFN0. 1 ~1.0 e/ ke ARG R Fa] ] 28 56 24 15 BE %) BRI /K
- B L AEXT BRALIR Y7 JEmb b ko S A SE 0K R, 571
HWAHNO0.5 pg/ (kg - h), HEIF R, ¥7E CPB &K
i H Jostra HL 20 (o HLIEFT , LAZESRF CPB HA[H] AT

1.3 ik 3gArtem

1E5 )L CPB JFH4 T (T1) .CPB 457 10 min(T2) |
CPB J5 6 h(T3) Fil CPB J& 12 h(T4)4 /> [] 5 43 5 % 4k
3 mlL 58 30 Jik B2 5 Ik K A8 i A, AR 4l ELISA 250 &l
S-100B F11 NSE /KL K2 IMA ¢Tnl /KF, £33 (HR) |
S8l ik (MAP) M\ CPB R/ E] CPB 257 10 min PN
Fhi o O LR 75 32 23 o JUURR Pt I) T ( CK-MB) |oL>
HIE TR 195 2 45 & 2 F (H-FABP) | ¢Tnl 45 F5 5K J| W7, H-
FABP ¢Tn 1 A] ZECx JULEG 477 B DR R R S0 UL, 2 i
5 ,CPB 255 10 min #| AR J5 24 h, CK-MB  H-FABP ¢Tnl
AT, IMA W EEAE O HLER LS 5 ~ 10 min PYLEE
B JFEGR NS B P RS N FRLE 2 ~4 h, TE6 ~10 h
PP B IELR K-, 78 S8 KA IERS LA, RIS ¢Tnl
TG TR ARG 24 h ik B &0, it 59 5 AR
HIAHLE,S-1008 ZEAREEFF MR T+, — R AEAR S 6 h 55
il s NSE ZE AR BER FH i, ARG 24 h ik B mlg, Ktk
PHEHFEFFIEET(T1) .CPB 45 % 10 min (T2) .CPB J5 6 h
(T3) 1 CPB J5 12 h(T4)4 A B[] &

1.4 fifzh B F4en
TEBJL T1.T2 T3 F1 T4 4% B [a] & 49 )50 % L
HR W46 & &7k,

I SPSS 18. 0 Geil 84, THEUR BER F X K5,
THETERIL x+s 2R, I IA] LR A ST BEAR ¢ K6
ZH N AR I EC X ¢ RG0S [R] At 0] g5 1L 378 30 24 48 A |
O WL REFEBR AR ) 58 8 b 10 LU 55 R F 51 & 0y 22
M, P<0.05 HEFAGIHHE L,

2 &R

2.1 WAEILRE R A& FE A FIRARLER
S A bL A, P2 A L T1 F1 T4 BbE) 25 HR W46 )%
FIRE L ZE R G2 E L (P>0.05) ; MEL4 T2 Al

T3 W[A] 5 HR 4K T X FE2H ( P<0. 05) , W45 15 47 ik &
WE T IR4] (P<0.05) , 41P9 Eb%e, WLE 4 A% iR 4

T2 F0 T3 BFJa] S0 R THE (P<0. 05) 3 WLELZH e 45 1% A0
EP oK H A5 ) B] 5 H 30 22 RG22 B L (P>0.05) 3 X
WA ZH WS 46 FE AN ET 5k FEAE T2 A1 T3 BFA] &5 44K T T1 B[]
R(P<0.05),T4 I T1 B} B S A HE AR HLEL, 22 5 B G 1T
HE X (P>0.05), W2,

2.2 WA BILSILIh AL IE AT LA

TE T1 WFE] 25 WIZH AL IMA F1 Tl K F A 2% 7
TG4 L (P>0.05) 5 WLES L FIXT BEZH 76 T2 B[] o
IMA 7K F- T, T3 T4 B 8] A5 P AIK (P<0. 05) 5 W 2H 2 L
cTnl ZKEFE T2 T3 T4 BFHE S 75 (P<0.05) , B gL
ZHAE T2 T3 T4 B [a] &5 IMA FI Tl 7K B F X5 B 2
(P<0.01), W3,

2.3 WHBILIRIARIGIFILE

WiZH HJLTE T1 1A 5 S-1008 F1 NSE 7K M 2% &
TG X (P>0.05) ;76 T2 T3 T4 If[a] 5P 4H S-1008
HNSE ZCEAHX T T1 BB 54T (P<0.05) , H T2 ~
T4 B[] 25 P4 L S-1008 I NSE /K-8 FRsfas 25
B # L (P<0.05) , WA AE T2 . T3 T4 B [A] 45
S-100B il NSE 7KK T X HEZH (P<0.05) , W34,



JUAF 25 5 22 & 2020 5% 26 5% 10 27 Journal of Pediatric Pharmacy 2020, Vol. 26,No. 10 - 13 -

®2 WARILAERE RIS FIERRILE

au ik HR/ (/%) e/ mm Hg 3K E/mm Hg

Tl n 7 il T T3 T 1l v T T
WEH 49 1126442125 128.37+15.28 * 121.45£16.79 " * 115.3819.46" 107.45£12.58 1028421421 104 12+13.53 106.94£14.08 62.69:16.17  60.57+13.28  62.57+14.22  63.74:15.63
WAL 49 114.59+23.20 142, 15419, 16 * 129, 86£14.47 **119.43+18. 17%2 105.87+ 15.31 92.53211.60 * 97.75410.81 “* 102.31414.77" 63.48+18.54 55.21412.13" 56.85:13.71" 61.8316.35 "
F 0.188 15.492 7.054 1,134 0.311 15.476 6.631 2.5 0.051 4,31 4.109 0.349
P >0.05 <0.01 <0.05 50,05 >0.05 <0.01 <0.05 50,05 >0.05 <0.05 <0.05 50,05

Y« 5RHLTL AR, PO, 05, #5041 T2 IUEE, P0.05; A SR4L T3 I, P<0.05

®3 MWHBILOAINEEIEIRILE

. IMA/(U/mL) ¢Tnl/( pg/mL)
215 R
T1 T2 T3 T4 T1 T2 T3 T4
pUE 3] 49 75.37+5.24  80.83+4.59%  72.14x4.62**% 71.92+3.11** 0.09+0. 04 2.08+0.72* 3.96£0.79 "% 3.84+0.63 **
X 2 49 74.96+5.78 93.44+6.04*  83.85+6.37 "% 77.52+4.86**~ 0. 10£0. 05 2.82+0.85* 4.68+0.75**  4.26+0.67 **>
F 0.135 137. 569 108.514 46. 322 1.195 42.042 21.409 10. 890
P >0. 05 <0.01 <0.01 <0. 01 >0. 05 <0.01 <0.01 <0.05
o 5ARGH T1 HAS, P<0. 05 ;#5440 T2 He#, P<0. 05 ; A 544 T3 Fe4s, P<0. 05
F4 WHBILRINEEHERLEE
j S-1008/ (pg/L) NSE/ (pg/L)
415 %
T1 T2 T3 T4 T1 T2 T3 T4
WL LH 49 0.46+0. 13 1.24£0.31°" 0.96+0.24** 0.79+0.17 **4  17.58+0.52  22.76+0.46*  20.05+0.34** 18.83x0.33 *#2
Xf A 49 0.43£0. 11 2.26+0.29 * 1.58+0.25*% 1.12£0.20**2  17.7420.48  26.39+0.41* 24.17+0.40** 21.51+0.37 **~
F 1.520 282.912 156. 826 77. 440 2.506 1700. 490 3017. 964 1431. 790
P >0. 05 <0.01 <0.01 <0.01 >0. 05 <0.01 <0.01 <0.01
Heyox SR T HES, P<0. 05 ;#5441 T2 H#k, P<0.05; AS5A4] T3 &, P<0. 05
HSA TEJRZe i i 20 20 A A R AR s A el 748 O JUL R ol

3 g

ARAFFE T, WELLLAE T1 ~ T4 45 B 0] 2505 45 s Fn4F
KR B 22 R IEG2R X, X BB 2 Ui 4 e R &T sk FE7E
T2 A1 T3 A fa] g 44K F T1 Bsffa] 5, ELWLEE4H T2 Al T3 i+
V) A M 4 P T 51 287 v 1 X BB AL, Ui B A S FE K s T
5 56 A O IEAS £8 L st Jik I 1 R 5 L8 2 A %o i
20 T2 A1 T3 B[] & HR ¥ FE, T4 B[R] Sk 2 T1 B
6] 5 K fE IS4 T2 1 T3 ) 5 HR 2 8 % T X
FRZH  BERHTEAR G 10 min % 6 h, 43 B FE0K 2 6 W AL &
JLI HR, AHSCWFFE B 22 B, A SE B 0K v] 38 3 77 2 4K
P G R S SR A0 IR HR EX O UL A i 45 &
SRINRE AT R A G FE IR A 4 5 1 R AR ML
(1) 24-E k5 G R, 8% HR 2 E7F, R, 24
T X 7R IR FSF S 7 S5 SR80 5 0 % O A 425 1L 37 2 ) 2 A
EVES 5 (2) L gk T RE 27 A A AT SRR, i 64T
Wk A2 5 S A AR , I 1T B IS X Rl i A 7 5k

PERIE | A7 FEFOIRE T A5 R8s 42 32 AR SN A 7 By
DEEFARILER HR, WD O UFE E &, BEACTF AR,
955 1 B0 WE 2 5 A A 8 N 1] 0 B ARE X TE PR UL 25
AR I (2 2E 00 IE D RN S AR AIF T 45 1 R, 7E T2
T3 T4 B [E] A, 50T RE AL e, AR 4 IMA | ¢ Tl K-
;5 T BHE] S AR e, P2 AL T2 (T3 . T4 B[] 55 IMA
Fl ¢Tnl ZKSFEFHE, B IMA JKSFEFE T2 B J] 50k 1) B
¢Tnl ZKFEAE T3 Bif i) i 35 31 o 5, 26 W A S 4Tk v] o
U O LB I AP0 JIE 7 CPB 3 1R], O LR 15
F18) = B DR 55 O JUL S ot P T 0005 4 B R M I
LA 17 , o WILBI I P B 2 CPB F AR5 iy 22
DU A BEAR L, IMA H AL 18 1T (HSA) 7= 4=

B SRR 4L AT 77 A SR AR IR, 8 B N O S R R
FEHIBE AR IE 1 , T BOIMA JERL, IMA ¥R 7E.0 HLER i
J&i 5 ~ 10 min PYIRGHEIEN , 78 GO R R SR 3 4
%52 ~4 h,7E 6 ~ 10 h IR R FELKFE " oTnl A7
FETARA s 18] A Ry 20 LR 495 9 4 A v A i
AT, A7 0K E AL Uk BB & 1 HIE CPB R
24 h BEREAR oTnl K™ AT FE 4 R — 8,

S-100B HHE—FEGLE &R, EEH PR R
S5 v i S I A0 M A SR RR i, S-1008 28 P (193 i 2
I8 i AV A0 1 T e R A4 ) o 22 2R G A Y
MEPED ARG 2, S-100B8 T A2 J5 & M4 i e 1y
BRGS0 M 05 AR T S-1008
ML 7K SF 2 1 e it P VR o 45 7 R R A AR R
NSE ( — B 42 0 ) 38, 2 B # 28 0 FLEL T R T
Az S LR IR A SRR A, RE
k3 I 40 Y S, BRI NSE A1 S-1008 2 11 #7K
S ARBFGEITAL T ONSE il S-1008 K (A B K OF, 4
FWERLLAE T2 T3 T4 B[] 45 S-1008 H1 NSE 7K F-
TR B 415 76 T2 T3 T4 W) (8] 5 Wi 28 5 L S-1008 Al
NSE /KFAHXSF T1 BB ST, BLAE T2 T3 T4 i [A]
AL S-1008 A NSE /K- 2 TR #, 4 2Lk
A R 461 473 114 XU

25 TR A SE TR AL TR T 4R RS A O
Joa L BN K il e AR L R AIR HR | 2ot 0 LA 005 | B IR
NSE il S-100B #& [ /KF-, AR ek E s
SRS TARAT R, A5 T O LBEAS e i) Jey BR 5
A A= L A LA TAFSE , BT REAFAE— 2 B D
15 W TR ST SERE ST S A B Z R REAS R I T IR AR



.14 -

JUAF 25 5 2 & 2020 5% 26 5% 10 21 Journal of Pediatric Pharmacy 2020, Vol. 26,No. 10

S 2k

[1] GONG J, ZHANG R, SHEN L, et al. The brain protective effect
of dexmedetomidine during surgery for paediatric patients with
congenital heart disease [J]. J Int Med Res, 2019, 47 (4):
1677-1684.

[2] MOAK J P, ARIAS P, KALTMAN J R, et al. Postoperative
junctional ectopic tachycardia: risk factors for occurrence in the
modern surgical era [ J]. Pacing Clin Electrophysiol, 2013, 36

(9): 1156-1168.

SERRANO C V, SOUZA J A, LOPES N H, et al. Reduced

expression of systemic proinflammatory and myocardial biomarkers

(3

[}

after off-pump versus on-pump coronary artery bypass surgery: a
prospective randomized study [ J]. J Crit Care, 2010, 25(2):
305-312.

[4] PEYVANDI S, DE SANTIAGO V, CHAKKARAPANI E, et al.
Association of prenatal diagnosis of critical congenital heart
disease with postnatal brain development and the risk of brain
injury [J]. JAMA Pediatr, 2016, 170(4) : e154450.

(5] 50, Ak, £7FEMKE X257 98 5 ORI T A5 BUR 2
R[], TPEEEREZ, 2019, 26(1) ; 24-27.

[6] SU X, MENG Z T, WU X H, et al. Dexmedetomidine for
prevention of delirium in elderly patients after non-cardiac
surgery: a randomised, double-blind, placebo-controlled trial
[J]. Lancet, 2016, 388(10054) . 1893-1902.

[7] REN J, LI C, MA S, et al. Impact of dexmedetomidine on
hemodynamics in rabbits [ J]. Acta Cir Bras, 2018, 33(4) ; 314-323.

[8] HAN Y, HAN L, DONG M, et al. Comparison of a loading dose
of dexmedetomidine combined with propofol or sevoflurane for
hemodynamic changes during anesthesia maintenance : a prospective
randomized, double-blind, controlled clinical trial [ J]. BMC
Anesthesiol, 2018, 18(1): 12.

[9] BULTE C S, VAN DEN BROM C E, LOER S A, et al

Myocardial blood flow under general anaesthesia with sevoflurane

doi: 10. 13407/j. enki. jpp. 1672-108X. 2020. 10. 005

in type 2 diabetic patients; a pilot study [ J]. Cardiovasc
Diabetol, 2014, 13 62. doi: 10. 1186/1475-2840-13-62.

[10] CHO J S, KIM S H, SHIN S, et al. Effects of dexmedetomidine
on changes in heart rate variability and hemodynamics during
tracheal intubation [J]. Am J Ther, 2016, 23(2) : €369-e376.

[11] LUAN X D, ZHAO K H, HOU H, et al. Changes in ischemia-
modified albumin in myocardial toxicity induced by anthracycline
and docetaxel chemotherapy [ J]. Medicine, 2017, 96(32) ; €7681.

[12] ZHOU H, ZHOU D, LU J, et al. Effects of pre-cardiopulmonary
bypass administration of dexmedetomidine on cardiac injuries and
the inflammatory response in valve replacement surgery with a
sevoflurane postconditioning protocol; a pilot study [J]. J
Cardiovasc Pharmacol, 2019, 74(2) . 91-97.

[13] MICHETTI F, D’ AMBROSI N, TOESCA A, et al. The SI00B
story: from biomarker to active factor in neural injury [J]. J
Neurochem, 2019, 148(2); 168-187.

[14] TOMASZEWSKI D, BAELKOTA M, RYBICKI Z. Regional

cerebral oxygen saturation decreases during primary hip

arthroplasty: an analysis of perioperative regional cerebral
oxygenation (rSO,), S100 calcium-binding protein B ( S100B)
and glial fibrillary acidic protein ( GFAP) values. A pilot study

[J]. Med Sci Monit, 2019, 25. 525-531. doi: 10. 12659/

MSM. 910950.

DIMOPOULOS C, DAMASKOS C, PAPADAKIS M, et al.

Expression of S100B protein in ischemia/reperfusion-induced

—
—_
W

[

brain injury after cyclosporine therapy: a biochemical serum
marker with prognostic value? [ J]. Med Sci Monit, 2019, 25
1637-1644. doi: 10.12659/MSM. 912810.

[16] CATLI G, ANIK A, ACAR S, et al. Brain injury markers: S100
calcium-binding protein B, neuron-specific enolase and glial
fibrillary acidic protein in children with diabetic ketoacidosis
[J]. Pediatr Diabetes, 2018, 19(5) : 1000-1006.

(il - W HRT)
(ki H191.2020-01-16 &8l H 1 .2020-05-06)

1 18] PR B A Bk 7 R Tl 2 5k = oRE R 3 9T SOk R

B335 248 8 M (R R RN 27 BE BB BRI EE B , 1L 430056)

[(HEIEN.: S 2 NBZEHABESE 2(CPT2) 2R MEIE 2%, ik DB H 1 4] CPT2 s 2 5% BILM 6 R FH AL R
MMl zs R FATMELM, BR BB FTARFRER, B RIEREIE T AR BIUE M54 LB AR CPT2
AR FREE c.338C>T(p. SII3L) F= . 1711C>A(p. PSTIT) ,c. 338C>T(p. S1I3L) k B #% c. 1711C>A(p. PSTIT) k B %,

R H CPT2 $h 255, G518 B A AR 0 80 8B SO %

ME]F LI FTRE

AR B IUE E PR AE R MR 4e CPT2 sk 2 i i@ i3 K A A

[ REEIT | MBS R 47 B4R s N BAR I BEAEAS B 2 B 2 0 ;CPT2 A T

[ E4SZESR725. 8 [ XX #EFRIZAD A

[ XE4S11672-108X(2020) 10-0014-04

EE @A JHHIZF (1989, 01-) , L B, A B B I, £ 2 43I0 R4S MR R S ERIFST , E-mail ; 470230152@ qq. com,,
BIRESE : FHHE(1980. 06-) , %, it B AL BRI, 3 2 NS IER RGBT
444 (1961.05-) 5 i+ FALEN, TENF N ARLS MK R FEFRIFIE



