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Effects of long-term mild hypothermia on brain injury markers and oxidative stress indexes in

patients with severe traumatic brain injury
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Abstract: Objective To investigate the effects of long-term mild hypothermia therapy for severe traumatic brain injury on brain
injury markers and oxidative stress indexes. Methods Sixty-two patients with severe traumatic brain injury were divided into short-
term (2 d) mild hypothermia group (control group, n=30) and long-term (5 d) mild hypothermia group (observation group, n=32)
according to their therapy methods. After 6 days of treatment, coagulation function indexes, brain injury markers, oxidative stress
indexes and occurrence of complications were compared between two groups. Moreover, coma duration, 30-day disability rate
and 30-day mortality rate were observed during follow-up. Results After 6 days of treatment, compared with those in control group,
the levels of serum prothrombin time, thrombin time, activated partial prothrombin time in observation group were higher (P<0.05),
but the serum D-dimer level was lower (P<0.05). In addition, the levels of serum myelin basic protein, neuron specific enolase,
S100 protein, malondialdehyde and superoxide dismutase in observation group were lower than those in control group (P<0.05).
No significant difference was found in the incidences of intracranial hematoma, reduced gastrointestinal motility, urinary tract
infection, pulmonary infection and stress ulcer between two groups (P>0.05). The coma duration of observation group was shorter
than that of control group (P<0.05); and the 30-day disability rate and 30-day mortality rate of observation group were lower than
those of control group, but there was no significant difference between two groups (P>0.05). Conclusion Long-term mild
hypothermia can improve the coagulation function of patients with severe traumatic brain injury, reduce brain injury marker levels
and oxidative stress injury, and shorten coma duration, without increasing the risk of complications.
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PEHL 2017 4F 1 H~20194F 1 A 1[E] I8 i i = =
B TR 1 62 91 5 3 i 403 403 S A . A AKRME: (1) A
HF B 5 A 745 58 5 (2) 48 CT  MRI B2 Jy T J3 f i 451
13 (3) 321 B AP it ] <4 h; (4) 8 Fr BT 5F & 26 1F 4
(GCS)<8%%; (5) 41 18~80 % ; (6) B H KB B M
TR A . HEBRARE : (1) ABERHINAET 5 (2) 15 47
TG I TR] <1 J&] 5 (3) A I Bk i A 71453 1 At B2 R 15
(4) A IFE kR0 5 (5) i I g H i i 7250 e 2
AR AT B i SR A 5 (6) BE M D e S 8 o R AER
I7 7 SOK 62 151 8 43 oA JE ISR WA IR IR T 4 () R
2H, n=30) A I B AR IR IR 97 4 O 4, n=32)
X HEAL P 518 ) & 12 ), 4F Y 35~80 %, -1
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B 1.0~1.5 C/h, JLI H AR M 33 C~35 C, #5285 d,
FENGINE R BT h 25 SN %R 4% 200 mg T
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Bro P<0.05NZEFALGITE L.

2.1 WMABERFTEEEMINEEIEIRILE
WITHT, 2 8 % PT . TT . APTT J D-D /K - 2%
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B PT. TT APTT K35 FRY7 1T (P<0.05) ,
H gL & T3 B 4H (P<0.05) s 1897 o 48 6 RIF, W
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Tab.1 Comparison of coagulation function between two groups of patients before and after treatment (Mean+SD)

a1 ., PT/s TT/s APTT/s D-D/pg-L!

RITHT IRITES O R RITHT IRITESOR RITHT IRITESOR IRYTH IGHISEE PN
Xf R ZH 30 12.79+41.55 14.10£1.61%* 15.60£1.01  18.26+1.33* 25.76+1.33  28.49+1.68* 866.44+120.39  618.79+106.81*
WELL 32 12.80+1.38  14.97+1.59* 15.73£0.98  19.52+1.47* 25.80+1.26  30.05+1.74* 878.91+125.37  564.87+88.40*
HH 0.027 2.156 0.518 3.555 0.123 3.613 0.402 2.190
PiH 0.978 0.035 0.606 0.001 0.903 0.001 0.689 0.032

*Fon 5 RUURYT T AL, P<0.05

2.2 WABRE BT RBERGREYKFELLE
JRITHT, Wi 2H B 3 1fiL i MBP \NSE . S-100B /K °F
Z R TG 2R L (P>0.05) G754 6 K], 4

3% 1L MBP . NSE . S-100B 7K ¥ ¥ 1% T 18 97 Wil
(P<0.05) , HILELA AR T3 B2 (P<0.05) , L 2.

2 MEREBTATERIRIAIR SR PR T + 5)

Tab.2 Comparison of brain injury marker levels before and after treatment in two groups (Mean+SD)

- ) MBP/mg- L NSE/ng-L! S-100B/ng- L
IBITHT RITIEH 6K JRITHT RITIEH 6 K IRITHT TRITIEH 6K
FHEZ4L 30 20254311 17.53+2.06* 49.66+8.15  44.57+6.30* 10.3542.66  8.48+2.03*
WS 32 20484335  15.70+1.89% 50.0947.28  41.15+5.38* 10.29+2.85  7.10+1.84*
(i 0.282 3.677 0.221 2.323 0.086 2.831
Pt 0.779 0.000 0.826 0.024 0.932 0.006

o 5 RUURYTIT AL, P<0.05
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6T HT , P41 8 17 MDA |, SOD /K- 22 5%+ ¢
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(P>0.05). PEULF4,
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12

- 1547 -

®3 MARERTAIRENWHIEREER (7 « 5)

Tab.3 Comparison of oxidative stress indexes between two groups of patients before and after treatment (Mean+SD)

MDA/nmol-L! SOD/nU-mL™!
215 n o . P :
TRITH TBIT S 6 K bEvagl AT IR 6 R
Xif iR 2] 30 4.14+1.33 3.16+0.79* 64.17+12.86 52.78+10.99*
NEEL 32 4.18+1.20 2.64+0.71* 64.93+13.50 46.27+8.06*
tE 0.125 2.752 0.228 2.698
P{E 0.901 0.008 0.820 0.009

*FN 5 RIALRYTTRT HLER , P<0.05

=4 FEEETHREE. 30 dBFHRRR 30 dFRRLER

Tab.4 Comparison of coma duration, 30—day disability rate, and 30—day mortality rate between two groups

251 n kAt [)/d 30 dEERAE[ (%) ] 30 dAEIER (%) ]
Xf HRZH 30 8.24+3.35 7(23.33) 8(26.67)

pUE 37| 32 6.57+2.11 4(12.12) 5(15.15)
X1t 2.390 1.371 1272

Pl 0.020 0.242 0.259

AR B AR EER R (2 d) VK
AR (5 d) PR 7 X - A TIRTT .
3.2 AR IR BT M Ih sE 35 R A0 S 00

PR 453 405 T 5 | A Y 5 0l R 4, LA A T
BERAS 5 27 ¥ Tk, (5 7T P I T8 B RS 38
AR T BB TG AR R MG B IRTT
J& L3 PTTT  APTT 7K F- & T-Xf B 41, D-D 7K A%
TXF R PR MR A R BT e AL X2 T
AR IR YT A RO A T P 54 T 7 ) R B 2T
PR S, i B A S AT R 3R 7 4 B 0l ) 8 el 3 7
TR TR AL, AT RE 2 H T A IO 40 ¥ 958l PR+ 5
I T A6 I, S BEL Lk 95 ot it e B BTG o g e A
P& AH T A AR A I AR AR T VA A R T 2 i
AU A A 47 SR IR BEIR A, 5 AR AR 4 R
—3,
3.3 &) B A2 TR B X R 35 4 % SR AL R B 9 B2 i

ik 2 254 A7 s B R P A 407 RR A B R BRI
DAL I DAy 03 47 8 T 0 S I R AR . AR 9T
WL R 2l BB IR 97 JA L ¥E MBP ., NSE. S-100B .
MDA ,SOD 7K V-S4 F X B2, 46 W8 4l i K 48k
JOF RN A7 3] — A EE A, LA 4 R R AR A
Gy BT I R B TARIR AT X F R B AR AT T
il 8RS o X 7 7 B fii 4 SRR R, A/ i 2H 21
=y RN S N T R TIPS E AR AR Eist e IE
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003 5 B AR S5 NSE K- 2538 5 28 i W 4502 T BT
SRy, ok D) A ST AV T 96 9 X T 0 2 P ik 4 A 14 98
(I 2 N 3 R 7 N i R o (- R B 17 @
RSP AR ES G B A B R AR A A e R
2 IHE I SOD MDA & i, S54RI 78 25 - —2 .
3.4 AEAETRBEXH £ E K 58 5T Um0
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R W I RAE R A F 2R G E R X —258H
], TRy LSS i KRR IR G YT B AR AT
ERHETG HIABEREAT L IR IE R

ZE LR K iR AR IR T A R ok
i 153 40 5 B L ) R A AT I 453 0 A 7R 7K O B
EACR AT, A Sk ], FR BN I &0 & A=
AR  AEASAE I PR e 1 o

[ xik]

(1] &—, 233, 7047, . TR RS 4 i AR S & & L
[J]. P B Z A% E, 2020, 30(15): 1859-1861.
FENG Y, WANG J L, SUN H, et al. Detection and significance of
biomarkers in patients with severe traumatic brain injury[J]. Chinese
Journal of Health Laboratory Technology, 2020, 30(15): 1859-1861.



— 1548 -

i B B R

384

[2] COOPER D J, NICHOL A D, BAILEY M, et al. Effect of early
sustained prophylactic hypothermia on neurologic outcomes among
patients with severe traumatic brain injury: the POLAR randomized
clinical trial[J]. JAMA, 2018, 320(21): 2211-2220.

(3] F®iR, e 2, REM, F . RFEALEEAIS LR ST A
PRIG AR 48 97 ZE ST s A K A8 ARG FHom [T ], I AT 290 &,
2020, 17(4): 459-461.

LIY B, SHANG J X, ZHAO Z H, et al. Efficacy of hyperbaric oxygen
combined with mild hypothermia in treatment of sever e traumatic
brain injury at different times and its effect on serum indexes and
prognosis| J |. Journal of Clinical Neurosurgery, 2020, 17(4): 459-461.

[4] ROSARIO B L, HORVAT C M, WISNIEWSKI S R, et al. Presenting
characteristics associated with outcome in children with severe
traumatic brain injury: a secondary analysis from a randomized,
controlled trial of therapeutic hypothermia[J]. Pediatr Crit Care Med,
2018, 19(10): 957-964.

[5] Z5tH. Kb RAKR &7 R U457 ZE[T]. P E 5% A
A 2% kA de &, 2014, 17(3): 55-56.

MENG G S. Efficacy of long-term mild hypothermia on patient with
severe traumatic brain injury[J]. Chinese Journal of Practical Nervous
Diseases, 2014, 17(3): 55-56.

(6] EmMI, B4, fEk, & . RaM BAKR S 95 & A PR RAG 09 97 2
FN[I] EFFR AL E, 2019, 48(8): 166-170.

WANG S F, YAN T T, FAN B, et al. Effects of long-term and short-
term mild therapeutic hypothermia on sever traumatic brain injury[J].
Journal of Medical Research, 2019, 48(8): 166-170.

[7] GEERAERTS T, VELLY L, ABDENNOUR L, et al. Management of
severe traumatic brain injury (first 24hours)[J]. Anaesth Crit Care
Pain Med, 2018, 37(2): 171-186.

[8] O'LEARY R A, NICHOL A D. Pathophysiology of severe traumatic
brain injury[J]. J Neurosurg Sci, 2018, 62(5): 542-548.

(9] #3, R, EWeAk, . BAKRIG 7 2P0 b A K RS AT H 5
W %o A ALE [T]. & EA K S 53R, 2020, 40(9): 1359-1364.
PENG Y, LIN Y, HOU X L, et al. Effect of mild hypothermia on
behaviors of rats with intracerebral hemorrhage and the possible
mechanism[ J . Journal of Southern Medical University, 2020, 40(9):
1359-1364.

[10] bk . ARG 57 & PRIGH4G K G &4 0916 IRy 2 #r[T).
W6 R E A& 42 &, 2019, 47(12): 1466-1468.

YUAN S. Analysis of clinical curative effect of mild hypothermia on
patients with severe head injury after operation[J]. Chinese Journal
for Clinicians, 2019, 47(12): 1466-1468.

[11] Efd, 3V Bk, 23045, 5 . R B2 RAKIR 36 57 1 & 20 PR R 4R 1
BT AT A R [ T]. A 2545 5 Ak E 3, 2021, 16(5): 300-302.
WANG D Q, LIU G D, QI X W, et al. A comparative study on the
curative effect of different duration of mild hypothermia treatment on

patients with severe head injury[J]. Neural Injury and Functional
Reconstruction, 2021, 16(5): 300-302.

[12] 2= &R, EE 5%, ¥ KA, 5. KP4 BIKIR 5 402 BAKIE 4 7 &
ARG 09 FLARBF T[T ], P A E R AR E S, 2019, 31(12): 1440-
1444.

LIZ G, JI1 X R, ZHENG T Z, et al. Effect of long-term and short-term
mild hypothermia in severe traumatic brain injury: a comparative study
[J]. Chinese Critical Care Medicine, 2019, 31(12): 1440-1444.

[13] ALBERT V, ARULSELVI S, AGRAWAL D, et al. Early posttraumatic
changes in coagulation and fibrinolysis systems in isolated severe
traumatic brain injury patients and its influence on immediate outcome
[J]. Hematol Oncol Stem Cell Ther, 2019, 12(1): 32-43.

[14] B &, 18k, K2, 5. &5 9MR 0 PR I 45 & & B S b R K
PRTFHEAFRT]. FE I A&, 2018, 28(2): 200-202.
XUEL, XU L, ZHU J, et al. Study on changes of coagulation function
and inflammatory factors in patients with traumatic brain injury in
emergency surgery [J]. Chinese Journal of Health Laboratory
Technology, 2018, 28(2): 200-202.

[15] Zi )4, Tk 5 . KPR AR 57 sk x & AL AU 4147 R JG 31 5k o

AeARAT . BAC B AR AT SO B TR e a1 50 EA R
3 3R 2018, 43(2): 200-205.
LI HW, ZHANG W H. Effect of long-term mild hypothermia therapy
on coagulation system, oxidative stress parameters and levels of
inflammatory factors in patients with severe craniocerebral injury[J].
Journal of Guizhou Medical University, 2018, 43(2): 200-205.

[16] HUANG H P, ZHAO W J, PU J. Effect of mild hypothermia on
prognosis of patients with severe traumatic brain injury: a meta-
analysis with trial sequential analysis[ J . Aust Crit Care, 2020, 33(4):
375-381.

[17] LIU X, WEN S, ZHAO S, et al. Mild therapeutic hypothermia protects
the brain from ischemia/reperfusion injury through upregulation of
iaspp[J]. Aging Dis, 2018, 9(3): 401-411.

(18] HAk, x| 2 #, T ok . REI ARG 77 B 1) 45 &5 IR BAR 76 77 2 &

P AR ST A N T R R SR e [T P E R S R
8 % &,2019,41(3): 184-188.
PENG Y, LIU H Q, WANG B. Mild hypothermia combined with
intravenous thrombolytic therapy can improve cognitive functioning
and stress response after cerebral infarction[J]. Chinese Journal of
Physical Medicine and Rehabilitation, 2019, 41(3): 184-188.

[19] 4 3E, katk . R B2 ARG 97 £ F BRI AG &4 P 49 97 20k

21 6 REmM L E, 2019, 39(2): 338-343.
YU F, ZHANG L. Efficacy comparison of application of mild
hypothermia therapy with different durations in patients with severe
traumatic brain injury [J]. International Journal of Pathology and
Clinical Medicine, 2019, 39(2): 338-343.

(44t I AR)



