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(CRP) \HAZE-6(IL-6) FIEIRIEIA F-o (TNF-0) S i 2 045 S v A B AL 8 ( NSE ) 7KF, Bl 3 H #R40 Bl o
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Effect of Long-term Mild Hypothermia Therapy on Coagulation System,
Oxidative Stress Parameters and Levels of Inflammatory Factors
in Patients with Severe Craniocerebral Injury

LI Hongwei' , ZHANG Weihao’
(1. College of Medical Examination, Guizhou Medical University, Guiyang 550004, Guizhow, China ;2. Department
of Neurosurgery, Affiliated Hospital of Guizhou Medical University, Guiyang 550004, Guizhou, China)

[ Abstract] Objective: To investigate the effect of long-term mild hypothermia therapy on coagulation
system, oxidative stress injury and levels of inflammatory factors in patients with severe craniocerebral
injury. Methods: 130 cases of patients with severe craniocerebral injury were divided into group A
(long-term mild hypothermia group,n =48), group B ( short-term mild hypothermia group,n =44)
and group C ( normothermia group,n =38). All groups received basic treatment and corresponding
therapy for severe craniocerebral injury. The changes of fibrinogen (Fbg) and D- dimer (D-D) levels,

coagulation indexes such as prothrombin time (PT), thrombin time (TT) and activated partial throm-
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boplastin time ( APTT) in the three groups before treatment and 8, 12, 24, 28 h after treatment were
recorded. The changes of oxidative stress injury indexes such as nitric oxide (NO) , superoxide dis-
mutase (SOD) and malondialdehyde (MDA) before treatment and 1, 3, 5 d after treatment and at re-
warming were statistically analyzed. The levels of C reactive protein ( CRP), interleukin -6 (IL-6),
tumor necrosis factor ¢ (TNF- o) and neuron specific enolase (NSE) were determined before treat-
ment and 1, 3, 5 d after treatment and at rewarming. Results: Afier 8 h and 12 h of treatment, Fbg
and D-D were increased, while PT, TT and APTT were shortened in the three groups. After 48 h and
72 h of treatment, Fbg and D-D were decreased, while PT, TT and APTT were prolonged (P <0.05). Af-
ter 1d,3d,5dof treatment , NO, SOD, MDA, CRP, IL-6, TNF-a and NSE decreased in three groups
(P<0.05) , and NO, SOD, MDA, CRP, IL-6, TNF-o and NSE decreased in group A and group B at
rewarming, the changes of NO, SOD, MDA in group A and group B were more significant than those
in group C, the change of NO in group A were more significant than that group B. The incidence of hy-
perfibrinolysis and cerebral infarction in group A and group B was lower than group C (P <0.05).
There was no significant difference in the incidence rate of other complications (P <0.05). Within 3
months”follow-up, The excellent and good rate of prognosis of group A was higher than that of group B
and group C (P <0.05). Conclusion: The auxiliary application of long-term mild hypothermia thera-
py can alleviate hypercoagulable state in patients with severe craniocerebral injury after operation, in-
hibit hyperfibrinolysis, relieve oxidative stress injury and the degree of inflammatory reactions, and op-
timize the prognosis.

[ Key words | mild hypothermia; severe craniocerebral injury; oxidative stress; blood coagulation; in-

flammation
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T PRI it 2 4% + 200 mg 5 P R AR LA S S Ak
PRI S R R AT v R R AL B, DL (0.5 ~
1.0)°C/4 h (f 3 R AT 218 5, 45 FH LA ) +
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~33 C,Ff8E 2 d A5 FHWAGRIA AL WURA T 54
WA, SR TR IR YT, e L TR
JE 2k 36 ~37 C A AT 155 & R UK B A 7 4 38
T, BCAH A AL B
1.3 WEIER

(1) BEM TR MM - yR 7 T AR YT G 8,12 .48
72 h i AR R K O, 0 AT 4 B R
(Fbg) \D-RAK(D-D) eI B )5 ] (PT) (& 1l
g EF 1] (TT) B 396 A6 38 43 B8k 1L 3% g B 5] ( APTT) 5
(2) FALRL S bR IRITRTFAIT RS 1.3 &5 K
R A A TR 5 SR A i i ., 0 — 4 AL A (NO)
ALY AL (SOD) KN % (MDA) ; (3) RAEFE
PRUREE IRITRIANAYT S 3 T 5 KA IR R4
kL, P 5E C R (CRP) \FAFR-6(1L-6) |
PR SR BE B F-o (TNF-o ) M 28 TRy S M M B L Tl

(NSE) Ko (4) I AAEWEE g3t 2 difyr e f
FRESERGO , AT S REBH (B S N
MU PR AR . (5) BUS LSS LB E AR5 3
A A 33 5 MG U7 IR A SR A B 3 R US4
(GOS) "IPFETR , 430 AT (5 43) (P BEER ¥R (4
o) EEERRIK (3 7)) I AEAT (2 1) KRBT (]
o) s Bs RAFA =3 7, BUE AR <3 70
1.4 Ziiterib s

FIrAT B4 35 A SPSS 20. 0 4iit2% , i 50ve R
R X A, VTR BORER T ¢ K50, 42 T 4 500
RITT 2200, HANAT LSD-t K%, P < 0. 05 2
SREENIE -9 8

2 #R

2.1 Fbg D-D,PT.TT % APTT

3 20 R UG A 5 B8 A R R IR YT T Fbg (D-D,
PT.TT J APTT W2 R IG5 L (P >
0.05) , 5IGIT T L, 1697 8,12 h B, 3 A B
Fbg .D-D | FF, PT . TT,APTT 4% ; 497 48.72 h
if, Fbg, D-D &A%, PT, TT. APTT $ K (P <
0.05) ; 55 A L, IS FE 2 4 R85 [R]— B A
Fbg A . D-D [ TT APTT L2 S A Gt % E
X(P<0.05), K52 2 4497 48.72 h [} PT
KT HIRA (P <0.05) KA iy f4 2 420 [A] Lh 4 2
RIS FEX(P<0.05) , L1,

F 1 A4 FAFMBRGAEEH Fbg D-D,PT TT & APTT 5 (x £5)
Tab.1 Comparison of Fbg,D-D,PT,TT and APTT in patients with severe craniocerebral injury in the three groups
45 [ Fbg(g/L) D-D(pg/L) PT(s) TT(s) APTT(s)
KB4 5 2.71£0.81 873.51 +140.36 13.81 £1.41 15.61 +0. 84 25.81 +1.42
B8 h 3.41 £0.81V® 1637.24 £549. 71V 11.61 £1.23V 13.91 +1.23V@ 22.91£0.82"@
B 12 h 3.62£0.72"® 3079.83 £947.61"®  11.21 £0.83" 13.33 1,220 21.41 £1.03"®
YT 48 h 2.91£0.83®  650.41 £108.36V®  14.51 £0.62"? 17.12 0,74V 27.91 £0.74"®
T 72 h 2.21£0.76"®  406.83 £50.97"® 14,91 £1.23V® 19.72 £0.89 V@ 30.51 +1.03"®
ERTERYL YT 2.72+0.84 873.52 +140.35 13.82 £1.45 15.62 £0.85 25.82+1.45
Y78 h 3.42£0.83%  1640.26 £550.78" ) 11.23 £1.43" 13.93 £1.22V@ 22.92+0.85"®
W7 12 h 3.64£0.68 3080.46 £900.48V®  11.41 £0.89" 13.35+1.23V® 21.32£1.11"®
WGI7 48 h 2.92+0.850®  660.41 £110.457® 14,53 £0.65® 17.11 £0.81 V@ 27.89 +0.75"®
WP T2 h 2.19£0.81"®  405.45+50.22"®  14.90 £1.20V® 19.73 £0.92V@ 30.52+1.05"®
WRAL AR 2.73£0.83 871.45 +141.26 13.84 £1.23 15.60 +0. 86 25.80 +1.44
WBIF 8 h 3.98+0.77"  2865.41 +685. 12" 11.91 £1.03 10.51 £1. 12V 22.81 +0.65
B 12 h 4.22+0.91Y  4126.71 £+1170.32" 11.61 £0.82" 9.81 +£0.82"" 16.71 +1.22V
G748 h 3.41+0.81¢" 944. 68 +747.56" 12.12 £0.81" 12.12 £0.91" 18.21 +1.03"
WP T2 h 2.71 +£0.65" 681.52 +160.33" 12.14 £1.03" 14.22 +1.23" 24.71 £1.23"

O BIaFEET L, P <0.05; P R4l e, P <0.05
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2.2 NO.SOD A& MDA

3 ZH FE R UK 4 05 A8 RS IR 7 R NO L, SOD
S MDA W ZE R ICGE ¢ X (P >0.05) , 51k
JYHTHA, 3 HAEIRYTHE 1.3 & 5 K, NO SOD

NO .SOD 2 MDA #3697 i P ¥ FEA, 22 5 A Se it
R (P <0.05); Km B 2 40 NO,SOD K
MDA REARIEE & TR, 2R AR FE (P
<0.05) , KHFFRL NO BRI B 3 e T iy R4

MDA ¥JREA% (P <0.05) 5 (KA A 2 4152 3

ZEFRAGIFE (P <0.05) , WK 2,

%2 HAEHRFMBAAE EE NO.SOD & MDA [ E (x £5)
Tab.2 Comparison of NO,SOD and MDA in patients with severe craniocerebral injury in the three groups

205 i (1] NO(mg/L) SOD(nU/mL) MDA ( nmol/L)
KR4 TRITHT 36.52 +7.33 66.21 +13.91 4.16 £2.28
BRI 1R 18.74 +4.33(V@® 50.22 £2.65V@ 3.45 £0.260®
WITE 3 K 16.95 +3.26"*® 47.26 +3.410® 3.01 £0.06'"
VBITEE 5 R 13.11 £3.12"®® 43.14 £2.26"® 2.66 £0.12"®
=RITN] 11.32 £2.81"® 40.21 £1.76"® 2.41 £0.05"®
FE IR IRITHT 36.53 £7.32 66.22 +13.98 4.15+2.27
BT 1R 23.22 £3.410@ 51.23 £3.111V®@ 3.44 £0.250®
BITE 3 R 20.41 +2.36"® 48.23 £3.51"® 3.03 £0.07"®
BITH S R 15.21 £2.65® 44.23 £2.430® 2.65+£0.14®
=R 13.22 +1.78® 40.25 £2.450@ 2.40 £0.07"®
HIRH TRYTHT 36.54 +7.31 66.23 +13.99 4.16 £2.24
I AN 35.71 £7.26" 58.91 £5.64" 3.79 £0.22"
BITH 3 K 30.23 +4.26" 55.23 +4.78" 3.24 £0. 12"
BT S K 26.51 £3.41" 51.26 £3.74" 2.98 £0.06'"

O ERITRTHEL, P<0.05; Y AR, P <0.05; SagmiARg HeEs, P <0.05

2.3 CRP.IL-6 TNF-a J% NSE

3 4UIAYF R A CRP . IL-6 \ TNF-a & NSE % Ji
AR, 25 LG EE L (P>0.05), 5
TRITHT RS, 3 AAEIRITHS 1.3 I 5 Kif, CRP IL-
6 TNF-a % NSE PR (P <0.05) , K55 B FEp 41

1E 4 AT, CRP IL-6 'TNF-o J% NSE #3597 B4 %
fR(P <0.05) ; KP4 CRP IL-6 \TNF-a
NSE FARIE B & T iR 4l (P <0.05) , KafFE 4
CRP IL-6 \TNF-a J¢ NSE [ fIG i B 3 i F By 72
(P <0.05), 133,

*3 ZAEAFWBAA G E#H CRPIL-6 TNF-a & NSE LE (x+5)

Tab.3  Comparison of CRP,IL-6,TNF-o« and NSE in patients with severe craniocerebral injury in the three groups

20 51 I ] CRP(ng/L) L6 ( pg/mL) TNF-a( pg/mL) NSE( ng/L)
KR BT 78.63 £17.33 245.26 +16.35 220. 63 +50.26 49.15 +15.33
WITESE 3 R 54.26 £10.27" @ 170,17 £51.25V@® 170.26 £30.41 VPP 35 06 £10.22VP®
BTSSR 45.23 £10. 11V 122 26 +40.11PS 120,21 £25.26" P 30,23 £5.51 V@@
=811 40.24 5,48V 101,23 £15.23VP% 100.01 £16.52VP 28,12 +4.26
EFRE RS 78.62 £17.34 245.26 +17.56 220. 65 +50. 31 49.18 £15.35
WITIEH 3 R 58.41 £7.98V® 200.26 +10.71V®  181.23 +20.26® 38.41 £7.56V®
WITES S R 50.26 £9.77V® 176.56 £9.871V® 170.26 +15.44V® 34.26 £4.56V®
=RI=AiN) 46.61 £5.11"® 150.26 £10.23V®  150.23 +14.33"® 31.45 +£3.250®
WIRA  RITH 78.65 +17.35 245.31 £18. 12 220.71 £50.27 49.21 +15.38
BT 3 K 70.26 +18.74" 220.16 +17.26" 199.23 +34. 15" 43.26 +10.41"
WBITIES S R 65.22 +15.44" 200.21 £15.26" 180.23 £20. 44" 39.61 +9.78"

O EASTHT LR, P <0.05; Y SH IR e, P <0.05; Y ST A, P<0.05
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Tab.4 Comparison of complication incidence in patients

with severe craniocerebral injury in the three groups

I K AE KRR Fampfedd HRA
5L PA AL 1(2.08) 1(2.27) 2(5.26)
LT 1(2.08) 1(2.27)" 6(15.79)
JF 5 ThRE S5 2(4.17)  3(6.82)  5(13.16)
i e e 3(6.25)  3(6.82)  6(15.79)
AR R 7 2(4.17)  2(4.55) 3(7.89)
ki FE B 0(0.00)" 1(2.27)  4(10.53)
W R A, P <0.05

2.5 fi)s

AJG 3 ABEVIENR B, KN PR TS R4
i EE BT BRI, S A Gt A (P
<0.05) ,B K141 LB S ICGe i RS (P
>0.05), W35,

£S5 34 GOSIFp AT E (n,%)
Tab.5 Comparison of prognosis in patients with

severe craniocerebral injury in the three groups

Ly K2 SN AR (R
GOS P43 (1)
5 24(50.00) 13(29.55) 7(18.42)
4 11(22.92) 11(25.00) 8(21.05)
3 6(12.50) 5(11.36)  3(7.89)
2 3(6.25) 8(18.18) 7(18.42)
1 4(8.33) 7(15.91) 13(34.21)
Tia RAT 41(85.42) V@) 29(65.91) 18(47.37)

i, P <0.05; SN R4 e, Y P <0.05

3 atig

A PN P i AT WLAEIN B
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SRR 5 R T 5 R A Z I E
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W, P EONEPEEE L R GO, KA IHG LR
SAMEEBE LR 805 , 4k R P ITHE, R R
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U7 AT, 3 LR BEI R IIAFE—E R
fiL, 8 Fbg D-D ik EJF,PT TT APTT 4%, §2
AHURLE T R BEIRAS . TIAE T AR TS, K
R I A A T 38 ' A I A8 6 A R AT T
(P <0.05) , G ¥7 A [7] i [ 5 1L 45 b5 24 4 35 2403,
SR IG ST I R FEALN L 22 A LR
X (P <0.05) , $2 /R WAL IG5 AWl Ao 42 47 e
V5 PR BELT A HLA S, £ 2T AR5 AR T
B ZEL A, 400 3 58 1w A1 3 B 058 1t Tl , BEL A
VR L Aot B O A O, I B A R,
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Wy Jsieik LA, 4] = A 2 A R AR AR T, ST
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PRI E = T R 2, RN AR NO FRAR I 5 =
TR REA, S5 WA Y 7 0k R B A R AR A
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A IRIR YT, A6 B2, AT AE 3 S0k K il in A
UL A AT KB, K RRARIRIAT T K
I REZH FLJRAE 45 s A A 2 1y T 2 I AR 4 i
21 TN PR ZE S T LA, B AR TR T R A
TRIA T X H A SOAE SN R R A B W, U
PAR A AR IR 7 ik A, 228 5 KA AR IR IR 7 Al



200 AW R AR A o B AU VAR S5 B REAR B  AAL IR BRI S R K (R

FFSEA ] AR S AE 7= 0BT, PR3 i i B e,
PTG o A AT R B, K
IR LT T HE I BE AL A A R IR T 7 4, 5
LR A e — B R WARIR YT i T b E
AP 0 S8 IR T T AR A AR o TR i A
BB BUR KA FT G e flm TR, 5 5 0RE
SEVCARIT , 5 T AR 7 95 g F Y i i 453 17 S8
ORI (I R

L5 TR, R R AR Y 7k v A i R i
0 B LIRS SRS, T 21 DT HE el AR
CIRE SR AR €8 Fi (S I oS iy N R i
AR R E WU IR R R AR

4 SEW

[1] AMORIM R L,DEANDRDE A F,GATTAS G S, et al. Im-
proved hemodynamic parameters in middle cerebral artery
infarction after decompressive craniectomy[ J]. Stroke: A
Journal of Cerebral Circulation, 2014,45 (5):1375 -
1380.

(2] skl e, VPR, ARAE 1L, 55 . AR X 2 o 28 f i 453 3
S IR P S-100B 25 [ I A K T K S 1452 1R
[J]. ERE2E, 2012,41(33) :3486 —3487.

(3] AR, FrBRIVE , REEL%, 2. T AL i 464 J I NSE
1 MMPs 1) 8l 2578 A Kl PRI SCLT T 180 /e i3 R 2
FR(BE2ERR) , 2016,13(4) 107 - 110.

(4] SH R, AR, B, 5. FHUE TS T ARR IR
I E Y U AL 3 5 8B R LT C OS2 K- Y
e [T]. A B 4E 22 2k, 2013,33 (19) :4730 -
4731.

(ST E/NW, &1, 259, 4. Beri s FAR B0 AF Bk 70 2
PR VAL U B0 R S UG BRI Br T ] o
= PR 15 A= 2k, 2015,43(8) 236 - 309.

(6] 1% i AR 5 1 22715 1 N80T 96 1] 55 74 A 52
T LT ). 5 = F R R4, 2012,34 (12)
1217.

(7] WRazms, 5058 , B A4 , 45 I RE ARGl 7 0 S Pk o
TR f N4 S SR I RE R [ ) ] el 2R
s, 2016,32(6) :574 -578.

(81 gkt ARG 7 %) 28 i 453 3 A6 & 1L 75 PR I 58
AP A/ R AR (1] TLHRBE 2y, 2014,
40(18) :2164 —2166.

(9] EZM, FKk W, XUSCRE, 45 3R i 46473 19 ARt 3
FPRE[T]. Ul BE, 2012,33(2) ;246 —248.

[10] JARAS, P}, 830, 4. WAL G Y7 X0 52 Y 5 45

P ML S100 B 8 452 Wi e ik PR 37 £
L] ) MBS 2B 24T, 2013,41(6) :34 - 36.

(1T ] Sk B ARG I 7 o 28 i 452 £ 34 4911 S8 WL ¢
[J]. SR ERIm RS, 2013,10(5) 1195 - 197.

(12] W7 T3 REATR, S5, SEARCIR VA 97 X 2 7R A 54 3
KL A S I L 9 A A~ A B S [ ] 96 g B
2Bz, 2015,21(7) :933 -935,938.

(13] MEEZHE, MDEH , FHEER, . AR X = 24 ft % 452 3
BE RV 7 RAh 2 DR s [J]. 9 [ B2y
2016,26(6) ;608 - 611.

(14 ] f00T 2R, B/ , BT AR, 25 R AR X Sk
TP 47 58 A R £ A0 S e D RE R 2 [T ] v
i R pp 28R, 2012,17(2) <85 - 87.

[15] LEE J H,CHOI H C,KIM C, et al. Fulminant cerebral
infarction of anterior and posterior cerebral circulation af-
ter ascending type of facial necrotizing fasciitis[ J]. Jour-
nal of stroke and cerebrovascular diseases: The Official
Journal of National Stroke Association, 2014,23(1) ;173
-175.

[16] 220 AL St . AR IR X 55 284 i 81 495 5 1 37 Bt ki
PriAFn CRP & B isme [J]. o E SRR = 2,
2011,21(28) :3510 - 3514.

L17] XU, IR AR A /N, A6 AR I X R0 /A 454 3
BERI TR ERGEINRERI N [T ] PRl RO
5%, 2015,32(11) :2279 - 2281.

[18] LI Y,MARGRAF J,KLUCK B, et al. Thrombolytic ther-
apy for ischemic stroke secondary to paradoxical embol-
ism in pregnancy: A case report and literature review
[J]. The Neurologist, 2012,18(1) ;44 —48.

(2017-12-05 Yi# ,2018-02-03 & [H])
O X P B SRR

205



