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Protective effect of thyroid hormone on neurological
damage in cardiopulmonary bypass

Long-fei Jia, Qun-ging Chen, Yuan-zhou Wu, Shao-bin Li, Yu-sheng Yan, Jian Tong
(Department of Cardiothoracic Surgery, Zhujiang Hospital of Southern Medical
University, Guangzhou, Guangdong 510280, China)

Abstract: Objective To explore the protective effect of thyroid hormone (TH) on neurological damage in
cardiopulmonary bypass (CPB). Methods Totally 152 patients performed with heart valve replacement were
randomly divided into treatment group (n = 76) and control group (n = 76). In the treatment group, 50 pg
levothyroxine sodium (Euthyrox) was given daily from a week before surgery to the morning of surgery. Serum
levels of S100-B protein, neuron specific enolase (NSE), interleukin 6 (IL-6), C-reactive protein (CRP) and
free triiodothyronine (FT3) were detected at the time before opearation (T,), 30 min after beginning of CPB (T,),
when CPB was ended (T3), 6 h (T, and 24 h (T) after CPB. The patients’ cognitive function was assessed with
mini-mental state examination (MMSE) before operation and 1, 3 and 7 d after operation. Results The concen—
trations of plasma S100-B protein at T, T, and T, were significantly lower in the treatment group than those
in the control group (P<0.05). During operation and within 24 h after operation the concentrations of plasma
NSE, IL-6 and CRP were significantly lower in the treatment group than those in the control group (P <
0.05), and the concentration of plasma FT3 was significantly higher in the treatment group than that in the
control group (P<0.05). The MMSE score was higher in the treatment group than that in the control group
within 1w after operation (P < 0.05). Conclusions Preoperative application of TH can effectively improve the
perioperative serum TH level and produce certain cerebral protection by inhibiting the inflammatory factors in
cardiopulmonary bypass.

Keywords: thyroid hormone; cardiopulmonary bypass; cerebral protection; low T3 syndrome; neurological
damage
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2051 PN ARJF1d AR5 3d ARJF 7d
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ToWl A&, AR FEAR T IR, T Hidd
FT, /K P T35 BE2H (P <0.05) . Malekpour Z5U8AF5%
FEWT, MIEAR T KPSk — 25 s i 461477 , 9 5L A&
HIFET H 5 MIEL T KPR VIC . 258 AREMW
ZH MG S100- B A [ .NSE.IL-6 .CRP ¥ iljZh 5, AR
HIAG IS M AN 7S TH REA B4R R R 5 1T FT, 7K
S SRR A5 9 RE PR RE R, AR HE R T e R o

25 TR TH RBUEGEAI T, 2R & 10F, Bk CPB
U JFE R R 480 A 20 2 LA U 3 A3 6 s, 92 LR
IR RN, M8 S8 IR G INFI Yi6e, A —E
PR AR . R SRR I IR 25, &4 B
PSSR AEATIE— S5 e BT CPB i v

- 66 -

www.fineprint.cn



http://www.fineprint.cn

PDF pdfFactory Pro

553 1

Bl K, A R BRI (A MG R 5 £V TR B 5

i O BIL I 2 4, TH 8 fili O 47 WL A 15 2 — 20 B

G, I HARCR iR i Kbl R BIFTE S B 2 (AN 8 A

IESE

S & X W

[1] Bruggemans EF. Cognitive dysfunction after cardiac surgery:
pathophysiological mechanisms and preventive strategies[J]. Neth
Heart J, 2013, 21(2): 70-73.

[2] Carrascal Y, Guerrero AL. Neurological damage related to cardiac

surgery: pathophysiology,diagnostic tools and prevention strategies.

Using actual knowledge for planning the future[J]. Neurologist,

2010, 16(3): 152-164.

WRHENE, 12 B A HOIRIR A O ERS R P Y 1 FH (9], o o il

EHNRHIf R 278, 2005, 12(6): 426-428.

Macdonald PS, Aneman A, Bhonagiri D, et al. A systematic re-

3

-

[4

o

view and meta-analysis of clinical trials of thyroid hormone ad-
ministration to brain dead potential organ donors[J]. Crit Care
Med, 2012, 40(5): 1635-1644.

[5] Mdzinarishvili A, Sutariya V, Talasila PK, et al. Engineering tri-

—

iodothyronine (T;) nanoparticle for use in ischemic brain stroke[J].
Drug Deliv Transl Res, 2013, 3(4): 309-317.

[6] Bersani I, Auriti C, Ronchetti MP, et al. Use of early biomarkers

—_

in neonatal brain damage and sepsis: state of the art and future
perspectives[J]. Biomed Res Int, 2015, 2015: 1-10.

Yuan SM. Biomarkers of cerebral injury in cardiac surgery[J].
Anadolu Kardiyol Derg, 2014, 14(7): 638-645.

Cheng F, Yuan Q, Yang J, et al. The prognostic value of serum

(1

8

—

neuron-specific enolase in traumatic brain injury: systematic re-

view and meta-analysis [J]. PLoS One, 2014, 9 (9): DOI:
10.1371/journal.pone.0106680.

[9] #h3c4&, TRANLE. L SRk b FEXTH AR SMEIR O P BT AR 83 [
FARIMAIEADP]. T EBA R, 2012, 22(22): 96-99.

67

[10] f5FBAK, sKpTHh, kRS, A5, AR MR U XHASME PR BL 0
BB T IR D). P EBAR B 2= 44k, 2009, 19(24): 3748-
3752.

[11] Pearlman DM, Brown JR, Mackenzie TA, et al. Blood levels of

S-100 calcium-binding protein B, high sensitivity C-reactive

protein, and interleukin-6 for changes in depressive symptom

severity after coronary artery bypass grafting: prospective cohort

nested within a randomized, controlled trial[J]. PLoS One, 2014,

9(10): DOI: 10.1371/journal.pone.e111110.

[12] Worthmann H, Tryc AB, Dirks M, et al. Lipopolysaccharide

binding protein, interleukin-10, interleukin-6 and C-reactive

protein blood levels in acute ischemic stroke patients with
post-stroke infection[J]. J Neuroinflammation, 2015, 12: 13.

[13] Lin HY, Davis FB, Luidens MK, et al. Molecular basis for cer-

tain neuroprotective effects of thyroid hormone [J]. Front Mol

Neurosci, 2011, 4: 29.

[14] Genovese T, Impellizzeri D, Ahmad A, et al. Post-ischaemic

thyroid hormone treatment in a rat model of acute stroke[J].

Brain Res, 2013, 1513: 92-102.

Babazadeh K, Tabib A, Eshraghi P, et al. Non-thyroidal illness

syndrome and cardiopulmonary bypass in children with congeni-

tal heart disease[J]. Caspian J Intern Med, 2014, 5(4). 235-242.

Choi YS, Kwak YL, Kim JC, et al. Peri-operative oral tri-

[15]

[16]
iodothyronine replacement therapy to prevent postoperative low
triiodothyronine state following valvular heart surgery[J]. Anaes-
thesia, 2009, 64: 871-877.

WA, B SO, WRIR 3, 45, IR BRIECER B0 FH X X O IR
R AR R 5 B AT AR R A BEATLARF 5T (3] AR R
IfiZLit, 2013, 24: 11153-11156.

Malekpour B, Mehrafshan A, Saki F, et al. Effect of posttrau-

(17]

(18]
matic serum thyroid hormone levels on severity and mortality of
patients with severe traumatic brain injury[J]. Acta Medica Iran-
ica, 2012, 50(2): 113-116.

(FEFST SitH)

www.fineprint.cn



http://www.fineprint.cn

