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[ Abstract] Objective To study the effect of mild hypothermia combined with edaravone on the expressions
of tumor necrosis factor —a (TNF-a ) and interleukin—6 (IL-6) in cerebrospinal fluid (CSF) of patients with severe
traumatic brain injury (sTBI) and on their prognoses. Methods A prospective randomizd controled trial was
conducted. Seventy—seven patients in the Center for Neurology and Neurosurgery of Affiliated Hospital of Logistics
University of Chinese People's Armed Police Forces were randomly assigned into control group (38 cases ) and treatment
group (39 cases) according to random number table. All the patients were treated with routine treatments such as
dehydration of intracranial pressure (ICP), neural nutrition, anti—infection, mechanical ventilation and maintenance
of water and electrolyte balance in control group, while in treatment group, the patients received mild hypothermia
combined with edaravone on the basis of routine treatment within 24 hours after injury. The contents of TNF- o and
IL~6 in CSF were measured by radio—immunoassay (RIA ) at different time points in both groups. In the meantime, the
ICP was also measured. The prognosis was evaluated after 6 months of injury according to Glasgow outcome scale (GOS) .
Results Compared to control group, in the treatment group, the expression levels of TNF—a and IL-6 in CSF had
no significant difference (both P>0.05) on the Ist day after injury, but they were significantly increased on the 3rd
day after injury, began to decline on the 7th day, and reached to the valley value on the 14th day after injury, the
degree of descent in treatment group being more significant than that in control group [ TNF-a (ug/L) : 2.43+0.39 vs.
3.12+0.47, IL-6 (ng/L) :83.53+11.48 vs. 101.69+ 13.64, both P<<0.01 ). Before the treatment, the level of ICP in
treatment group had no significant difference from that of control group (P>0.05), but it was gradually increased on the
1st day after injury in both groups, it reached the peak value on the 3rd day after injury, and began to decline on the
7th day after injury, the degree of descent being more significant in treatment group [ mmHg (1 mmHg = 0.133 kPa) :
14.88£3.73 vs. 21.76 £4.78, P<<0.01). The favorable prognosis rate was significantly higher [35.9% (14/39) vs.
21.1% (8/38), P<<0.05], and the mortality was obviously lower in treatment group than those of control group [28.2%
(11) vs. 42.1% (16), P<<0.05). Conclusion In patients with sTBI, mild hypothermia combined with edaravone
can protect brain tissue through alleviating high ICP and decreasing the expression levels of TNF- a and IL-6 in CSF,
resulting in promoting the recovery of nerve functions and improving prognosis.

doi : 10.3969/}.issn.1008-9691.2014.04.005
F LI H R HRRRE AT I H (81271392) 5 V5 B2 B34 (FYM201210)
WAEVES XSS, Email : physolar@sohu.com



P E PSS SRk 2014 47 7 A5 21 55 4 ] Chin ] TCM WM Crit Care, July 2014, Vol.21, No.4 e 259 -

[Key words] Severe traumatic brain injury ;  Mild hypothermia ;

Interleukin—6

RGN (sTBL) HA R 35 R BUR R,
SCHRHRIE sTBI BBE LR LR 30% ~ 50% , /™
JEE A N A, AfAT B i sTBT BB I RA K 2
WA P SRR A A R IR RN B
B2 A1, STBI Ji B4k & M1 il 22850 sh
EROR A RRTT A Sk K M A R A& sTBI
TRTTH SR AHIFFE R L A IR I A 2%
XF sTBI BB E HEATIRYT , B T ARG ISR, B4R &
L/

1 #EREFE

11— GOk SRR RE MR BRI 58 7 12, ik
£ 2011 45 6 H £ 2012 4F 8 A 7E AR B i Bl b0 &
SE WA 5 (ICU) WG I sTBI 835 77 Bl , AiEdn
#E: @ 4 15 ~ 65 2 AR @ Tl sh Ji2
S RIS BT EAI; G Uif5 24 h WABE, A
BJi 6 h PIICIET.; @ M HiilraF Bk it4yr (GCS) <
8 4% & ABEEAT/ CT 5% MR BI##i2 1T ; © 215
HITCHH 2 R G0 S A R Ge s o8 o B b e BlATL AL
TR AT RRAL (38 1)) FNIGIT 4L (39 i), X
WEZH B 20 191, 2otk 18 15 AR 17 ~ 59 %, -8
(36.8+11.9) % ;G741 55 1 20 ], Lok 19 1
AEHAS 18 ~ 60 %, -1 (37.2+13.5) ¥, PidH R E
B AR IS YA, 22 I TSR X (3 P>0.05),
ATk

BN R R PR Y (L 2 R i B P Y (L
BLEAEE T TR T B A B R i A IR
1.2 VAT T X BB 2H 4 T B K AR N T
(ICP). 3 7 Wi #i 5  Pi gk e P W ML 3 By I 0% L) e
YRR R A ST S5 IR YT R AL A R
B HATT S T ARG IR TR R AR
30 mg FPKIEE (B ), B 12 h 1R, EM 14 do [
W7 R B T KR (EE CSZ/AW]) LR,
25 T I ME 100 mg S 4k PR IR EE 40 mg £ Az FLER 7K
50 mL FRELTR AL, 25 ) H i R0 B AR i A8

Edaravone ; Tumor necrosis factor— o ;

D R LK T Bl R S8 bR R A TR, FE LR EE
BE A RIE AR T TSR S AT R, A B
JREEAE 2 ~4 h INFEZE 35 CLA R . WWITH TR T
AR IAYT  IE) A 2 ~ 20 h, 44 (10.3+8.5) h;
15 B R i E 33 ~ 35 °C, 1 (342 1.1) °C;
WARRIRY T AEHF 1~ 7 d,°F (68. 6£23.2) h, ICP
ERIER G 24 h, R’HAAREIR L (B4~6h B
1 C) ZOEWAREIRYT  FE 12~ 18 h i H B
iR R % 36.5 ~37.5C.,

1.3 KT AR KOk

1.3.1 P4 TNF-o K IL-6 K FER I SE : T 05 )5
1.3.7. 14d /107 : 00 i s = 515 | i 4 78 B A
W5 mL, B0 I FEA AT 70 CrkgR
FEOU I AP REA B T = R R TR AR R
WL WA o R RO S e ks I, 1A Sl
B AT (R ERHE K= AR Sy - s
HIE TR (GC-1200 7Y, v [ RME K2z P A F])
D7E TNF- o F1IL-6 A1 it , 50 G 3 h SE b B AE
Yy H AR5 Fr $ A48, b P Rt R) 28 5 R < 10%,
Tk ng/l . ng/L KR o

1.3.2 PR 1CP Wl Ko W LA AT B A B
JE AT E AT AR XAV AR, R )G sh &
W ICP L s o 28 I IR R Il 407 R 3 25 48 s, 48
6 ~ 24 h BB Sk IAT <. fila 6 > H iR
& PLI RS 43 (GOS) PRAG S F R, 7 MR
I hER AR AP AAT SET

1.4 Sty vk R SPSS 13.0 4k k41800 7>
Mrgeit S ra vORHAIOEL + frifE2E (x+s) FoR, 4
o] FLAR o K66 s HBOZORER D x> 463, P<<0.05
hZERAGIFE L

2 &% B

2.1 WA HRE AP TNF- o M2 1L-6 &5 Hig
(D) MG A, PALEFH B WP TNF-a K
IL-6 & i b 2= R g it 8 L (¥ P>0.05),

R1 WAREKE®D TNF-o . IL-6 SELLE (x £5)

i ik TNF-«a (pg/L) IL-6 (ng/L)
() i 1d Yile 3 d Bils7d  fifE 144 file 1d Hile 3 d Bile 7d fifG 14 d
XHAZE 38 14.17+253 18.87+3.88 11.02+1.59 3.12+047  198.43+2349 243.72+3043 168.08+21.12  101.69+13.64
YT 39 13234232 17.12+349  7.69+134 243+039 1903442546 212.67+28.12 12935+1624  83.53+11.48
¢ 18 ~1.700 -2.082 -9.947 -7.018 ~1.448 -4.652 -9.035 -6.327
Pt 0.097 0.044 0.000 0.000 0.156 0.000 0.000 0.000




* 260 - [ P EE 4 A bk 2014 4E 7 145 21 4655 4 ) Chin J TCM WM Crit Care, July 2014, Vol.21, No.4

Wi 3 d BT, 7 d NIRRT, 14 d ik
A, HIARYT L BRAR AR B 0] B o oy B 3 (P<
0.05 5{ P<0.01),

2.2 WIBFIRITRTIG ICP He#g (6 2) . MR
IRITHTICP R 2 5 R4 it 22 L (P>0.05), 15
Ja 1 d R ICP 35t i, 2435 3 d kg,
7 dBFGGE TR, BLORITAL TR A 3 (P<0.05
B P<0.01),

*2 WHBEARREMESICP LEE (x+5)

1% ICP (mmHg)

B st il 1d  fiE3d s 7d
HEZH 38 18.53+4.83 23.04+4.98 28.79+528 21.76+4.78
WBWITAH 39 17.96+4.56 20.13+5.12 24.49+543 14.88+3.73

t1E -0.533 -2.527 -3.522 -7.052
PE 0.597 0.016 0.001 0.000
7 : 1 mmHg=0.133 kPa

2.3 B ETUG L (R 3) JRIFTAHIKE BT
TR R S £ (P<0.05) 5 I16)T AR %R
B BT X IELH (P<0.05),

gkl

*3 WMABREWRERLE

ik e (% (Bi]) )

B Ry Y33 AR YA S
WAL 38 21.1( 8) 184(7) 7.9(3) 10.5(4) 42.1(16)
BITH 39 359 (14)" 154 (6) 12.8(5) 7.7(3) 282(11)*

SR A, "P<0.05

205

RIS

H Hii ¢ T sTBI 1y B 5% ) 55 4nfe] B i 4k &
PERGH 15, STBI J H B0 4 2 P 453405 B0« — k4T
7 SR AT RN UG ) R N T A Bk
ZH AU A K i | R E SR A I i o B
T 75 1 U K e A M AR PE IR A A, ROE RN 7E
X R R EE AR S (TR &
P T4 28 4 R Jeg i 1 A A 2 2 R R I A ot e
[0 IV 200 I T 1 40 I, L T A R A /DN S A
JE 35 B, DT 75 2 4% Fh 20 B R - ik 7. STBI S
HR B 1) 9 E 2 7 e i 22 ol 400 L PR - S A K
N AR, oA TNF- o M 116 2 3 2 4 4R E 41 i
. TNF-a K IL-6 372 iy I PN R 4 bk e
£ R I 40 6 555 BRG0P 28 R G
JINIE S BLTE A0 R AR 2 Tt T sk . AT
9% KW, sTBL 5 TNF-o % IL-6 14 3¢ 3k B i 4
25 TINF=- o B LE Y24 3 i g SR 3T D 1
ZAK (TNFR) A5, 76 1E % M I 4L 21 b & /0 i

TNF- o , EXTGERR A B0 1k Rk B M s BAL
YR EEMEH, TBIEH T TNF- o M REERIA
ESRRTC, DT S B0 /5 AT AR A 228 52 S 240 i
PO B A R, i — 203 i A N {5 5 i AR
{240 ML T FIRBE ) 16 A b 28 R R
ML 475 0 [ 480 (%) T2 DR, ZE A5 L RORE S I K
UYL Ty 1 R A5G 2R A W2 E L IF ELRESZ ma i
L S AR . IEFEDLT, 44 11L-6 11
FEIR AR, 135 op— AR 2, 76 TBI 41k 21
Uy IL-6 BRI W m , T RE S H5E I R 2
o 24 B3 A0 O )RR ECAE D, DA TR A e e i
Pt B KB TNF= o J% 116 3 3755 Hh R
RGN RN E " HUAS 58T R0 bR R
A IREIBE S T, g BiUs 221, Bk % i
TBI J5 B 3 Wi 5 W TNF- o K2 1L-6 & 1 198 AN )
RS, S BBy EFEEAMHC, TNF-a K&
IL-6 25 TBI J& (Y B A= B RE , EA T b 2
LU IIDES T

A, B F 751 sTBI Ji7 TNF- o 2 TL-6 (1) 25
AT DAyl i g e MR 51 40, el Pl o BRAE R A
YW, WAR IR IR YT 7T LA 110G 57 i ek 264 i 7K
Jifr  BEAIE 1CP, R4 HE Z il e e R R R, D
P2 TEIRBE, 2035 STBI £ 34 1) 0 25 1) RE e 45 A 13
JEHT L MR R R — R AR 1 el B R,
e PR, ik 24 Je s 1o 1l A E s, 8 50 bR
TG DAY 200 L T P R A 1 A U i T A il
FIB NGNS S AL Tl A 5 , DD S E A BT A A 1,
Sk JE R 22 T A2 (A AR R0 05 , A A T RE
U /D P W AR 7 A 1 46 1 F 3, X TBIL S 14k &1
P RAFAR P IR SRS, Mk 2
6B EARIRLTA Y7 i s 1L i B B T A e A, ek
e ERF TR Y ASHET A 56 WA IR AR Gk
PIAIRAIRY T sTBI B S, IR AR ML

ABFEXT 77 4] sTBI B F AT 1 BEHL 541 FIXT
TR, 5 R R, AL E )5 B W TNF- o K
1L-6 &SI AR E L ) 3 d ik =, A %
W RE e 1 d AL B TNF- o ) 1L-6
TR 2R TG G5 3. 7, 14 dIRIT
ZH R0 TR TNF- o S T1L-6 2838 7K 34 B A1
TXT IR, 25 5 3040 G it2F 3 S, 3 U0 I A I
B HGERLAR IR YT AR D B 0 5 RAEA BT AR
W TBL G gk R MR, 16T aT leifs 1 d 4
B ICP 2R g2 X, i)a 1 d M4LE# 1ICP
BT, 3 d IS BN, BLE 1CP B8 T R, e



P E PSS ARG 2014 45 7 A 21 2255 4 W] Chin J TCM WM Crit Care, July 2014, Vol.21, No.4

s 2061 -

3d M 7 dIBIFHL ICP IR TX IR A,

RS

B )R T dIBYT 4 ICP AR 2 E S .
T, TNF-a M 1L-6 Fik KPR fL LA 5 TBI
Je R R A B AR AR AT, U505 3 d AR E KA R
S0 IO P v WAt A e A VR A, R K
B TNF- o M 1L-6 327 i B A 4 1 ik 2 40 B ™
EHH . ARWUFRE A, IR A E K E R AR
FX AT, e U DU BH S AR X BE 2, $2 7 S AR
BRGRRHIZEXT STBI A B394k

g5 LTk, ARG B A R IR AR R T REA AL

REAR sTBL AR ICP, £ 5 (R I W T TNF- o J¢
L6 (7K, TR0 sTBT J& 98 i SR Ik 4 4k &
PR 197, %42 55 sTBI (8 A A1 %  FRIRAE AR R A

AEEF L
S 30k
(U] EAFHL, BT VAR, 4 TR e G 2 R .

(6]

(7]

HE SN AR 22, 2012,24 (11) : 690-691.

LR RS YR T LT DL b e E e SR
2006,18 (5) : 317-319.

Mangat HS. Severe traumatic brain injury [J].
(Minneap Minn),2012,18 (3) : 532-546.

ZRUFFS SO AT AT, AN A) B0m R 2 SO 45 B ak
B F SO AR BSOS R BIFFEL ) . e E e e 2,
2013,25 (3) : 174-176.

P OLEE, A A AR R 45 A I D R
KA szl J 1. op s e RS A ARk, 2014,21 (1)
18-21.

IV, R BEZE B e, A5 I R S R A I C-
N R IR A DEPEFGE[ T . sh AR fE ER 2OR R 22,2013, 25
(11) : 681-685.

Serantes R, Arnalich F, Figueroa M, et al. Interleukin—1

Continuum

beta enhances GABAA receptor cell-surface expression by a
phosphatidylinositol 3-kinase/Akt pathway : relevance to sepsis—
associated encephalopathy [ J |. J Biol Chem,2006,281 (21) :
14632-14643.

Ahn MJ, Sherwood ER, Prough DS, et al. The effects of traumatic
brain injury on cerebral blood flow and brain tissue nitric oxide
levels and cytokine expression [ J |. ] Neurotrauma,2004,21 (10):
1431-1442.

Hang CH, Shi JX, Li JS, et al. Expressions of intestinal
NF-kappaB, TNF-alpha, and 1L-6 following traumatic brain
injury in rats [J1.7 Surg Res,2005,123 (2) : 188-193.

PR, PR, KK . AT UG B R I A0 A
FE-2. 6 M0 16 A MR LT 1. v G o SRR 2, 2004,
16 (4) : 205.

5KFE, Rk it FALBUK QO CSF H IL-6 5 il A2

[12]

[15]

[16]

[17]

[20]

[21]

[22]

[27]

[28]

IR IR LY ] e 2 MR, 2004,20 (4) 2 311-
314.
Quintana A, Giralt M, Rojas S, et al. Differential role of tumor
necrosis factor receptors in mouse brain inflammatory responses in
cryolesion brain injury [J7.J Neurosci Res,2005,82 (5):701-
716.
Gebhard F, Pfetsch H, Steinbach G, et al. Is interleukin 6 an
early marker of injury severity following major trauma in humans?
[J]. Arch Surg,2000,135 (3) : 291-295.
Kabay B, Kocaefe C, Baykal A, et al. Interleukin—10 gene
transfer : prevention of multiple organ injury in a murine cecal
ligation and puncture model of sepsis [ J ]. World J Surg,2007,31
(1):105-115.
BT, P0VEE, BRIRR L 45 . U 454405 )3 I TNF=- oo L 1L~6 1Y
ALY ] BRI, 2008, 13 (3) £ 191-194.
AT YR L, ST, 45 e R0 T Yl ) 0 R i
AR IRIEIN - o S LA 3 -6 RIKEsEIR ) 1.
PHEESS f 2fAE 2011, 18 (6) : 329-332.
Erecinska M, Thoresen M, Silver IA. Effects of hypothermia on
energy metabolism in Mammalian central nervous system [ ] ].
J Cereb Blood Flow Metab,2003,23 (5) : 513-530.
Qiu WS, Liu WG, Shen H, et al. Therapeutic effect of mild
hypothermia on severe traumatic head injury [J]. Chin J
Traumatol ,2005,8 (1) : 27-32.
A Ji, R AH R, YR DL, A AR IR 06 A B 0 R B
B — EMREIE AT (I ARIA SR ) . o E PP RS 2
HI=ik,2013,20 (2) : 75-78.
Bouzat P, Francony G, Oddo M, et al. Therapeutic hypothermia
for severe traumatic brain injury [J]. Ann Fr Anesth Reanim,
2013,32 (11) : 787-791.
Ding Q, Wei EQ, Zhang YJ, et al. Cysteinyl leukotriene receptor
1 is involved in N-methyl-D-aspartate—mediated neuronal injury
in mice[ J ]. Acta Pharmacol Sin,2006,27 (12) : 1526-1536.
AHTIR, 3l 25, R . A 28 A A DR R R 2 o e i, /
HETEA O I O B Ve IO e bR [0 ] b el fs v ok 22
2010,22 (4) : 226-229.
W, 5%, KRB, A5 . ARIRRLAR IS S P I FoUAL L LS
AR i e o 2 st it / PEEE TR O BRI PRI SE L ] P E S
T 2P ,2012,24 (5) : 286-289.
EERS, A TEME, AL, AR ARIRNIZRIR YT 2 L
I RO L T 1. i PR P RS B , 2010, 17 (3)  182.
Amemiya S, Kamiya T, Nito C, et al. Anti-apoptotic and
neuroprotective effects of edaravone following transient focal
ischemia in rats[ J ]. Eur ] Pharmacol,2005,516 (2) : 125-130.
JEDERE , B2l , 7 AR . AR I A A T 28 1 S K IR
IR FETR T R N LT 1. T P BE R RS2 4, 201,28 (1)
138-139.
A AR S A L2 IR Y7 I i 93 i PRWLEE( ) 1.
T E S AR 2%k, 2010, 13 (10) : 76-77.
WRLVK, R, R, 55 R TR AR IR G HOA R TR T &
PERRESEY FRONEEL) ] AR PG R4S 4 2475,2008,17 (34)
5254-5255,5258.

(s H 9 : 2014-05-03)

(ARG 2T

AT ( hieEERESMESE) 2275 CN 12-1430/R
2013 F(HEBERAMER) E2H(PEBERIHESE)

Hsz iz EA T

EREIE St IFEAT]
EEEMEPFITE, BEKS : 6-58

EESSER

EN: B 14T £F168 T
2014 FE BT TIM A ZFEAT) 4L BRAERASE, FBiE : 022-23197150




