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WE.BH WA (TBDE £ 2R FFERLE F(TNF-a ) . aA-% -6(IL-6)& C- R B %4
(CRP)5 /R A7 45 A2 4k X MR 8145 (SC R X %o J7i%  iRHR 98 4 TBI & 3 AR 4% L1k ] &1 TBI 49
SRGRESABA PRRER TBI, 55 A %A M(29 4]), PR E(41 4] )R ERM(28 #]),42 BliLE &R &
AR s B4 ;43 T TBI J& 1.3.5.7 & 12 d BSh A # ik, K A o 92 4 LR AL 5 % (SP) AR & 249 TNF-« |
IL-6 & CRP & ik KT, 5tk o3RRI, R TBl G 1.3.5.7 & 12d s TNF-« . IL-6 &
CRP £ A KF3 475, B T %42 TBI 5 B A0 A %69 o7& TNF- o \IL-6 & CRP &RiAKF34 3 T
(P<0.05);TBI /& 1.3 & 5d fizi B e Zi2 3734 % B K IPARARIZ #738 K, TBI /G 7 & 12.d i 3B e Z32 3008, )
IR AR AR R D AL AR I B8 h TNF— o \IL-6 2 CRP Ak K P FH FHRAMRFAHM(P<
0.05); PAILEA B e fF TNF- o IL-6 & CRP A RT3 & T2 4 (P<0.05);TBlI & TNF-« .
IL-6 & CRP &iAKF5 TBIAZHE Jx it fo B & KM RAR B EAR £ (P<0.05), 45it TBIAZE fud h$ Ak
JE AR R AR LG e F TNF— « \IL-6 & CRP % ik KT 2 fukp A BB Inta %, THE A TBI A R4 57 AR
J& BRI 38 AT, A TBI RIS 92 476 78 7 P AR5
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Expression of inflammatory cytokines after traumatic
brain injury and its clinical significance

Jia Wang, Hong-Yu Zhang
(ICU, the Second Affiliated Hospital, Xinjiang Medical University,
Urumgi, Xinjiang 830054, China)

Abstract: Objective To explore the relationship between inflammatory factors (TNF-a, IL-6 and CRP)
following traumatic brain injury (TBI) and brain injury degree and secondary cerebral injury (SCI). Methods
According to the criterion for classification of acute closed TBI, 98 patients were divided into mild group (29
cases), moderate group (41 cases) and severe group (28 cases). During the same period, 42 healthy volunteers
were selected as the control group. The peripheral blood was taken 1, 3, 5, 7 and 12 d after TBIl. Immuno-
histochemistry SP method was used to detected TNF-«, IL-6 and CRP expression levels; and cerebral hemo-
rrhage amount and cerebral edema volume were calculated. Results Serum TNF-a, IL-6 and CRP expressions
first increased, and then decreased 1, 3, 5, 7 and 12 d after TBl. However, serum TNF-«, IL-6 and CRP
expression levels at each time point after TBI were significantly higher in the TBI patients than those in the
control group (P<0.05). Cerebral hemorrhage and cerebral edema volume gently increased 1, 3 and 5d after
TBI, but gradually declined 7 and 12 d after TBI. Serum TNF-a, IL-6 and CRP expression levels in the se—
vere group were significantly higher than those in the mild and moderate groups at each time point (P < 0.05).
Serum TNF-q, IL-6 and CRP expression levels in the moderate group were significantly higher than those in
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the mild group at each time point

(P<0.05). TNF-a, IL-6 and CRP expression levels following TBI were

positively correlated with cerebral hemorrhage and cerebral edema (P< 0.05). Conclusions Serum TNF-a, IL-6
and CRP levels show single -peak shapes and are closely related to TBI degree, cerebral hemorrhage and
cerebral edema volume. They could be used as indexes for assessment of disease, treatment effect and progno-
sis of TBI, and also provide the basis for immunosuppressive therapy.
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B3P 5k 451 43 (traumatic brain injury, TB1)Z2
W FA 1 ZUWE R T3, S B 20, Ak &
Pt PN Sl Ok P BE R 5 B PR 2B MR o PRI s R T
BERR A SR 7, B 5 B0k 1 iR 451473 (secondary
craniocerebral injury, SCI), fL 45 5 H 1L B2 figi 7k ek o A
KARIE , TBI 5 ML 4 5 P 3R 38 KK 52 i & 1k
Wedh, TEARRIRE TBI &if & SCI Hh & AR 1)
YEFH™A, Grossman®ifF 55 A AR RRBE TBI & SCI 1)
W5 5 20 R £ =21 TBI R kE 2 WA oG o L 4F
S, A RE R REAVE K TBI B HL 4 ke | 17
PRAAE RN AAE T, WM R FE R F- - o (tumor
necrosis factor- o ,TNF-« ) .41 % -6(interleukin-
6,1L-6) S C W #& 1 (C reactive protein, CRP) X}
TBI TG FEIE | Ak A G 4 1 B fii 7K firb ¢ 2 e AR
Bl TBI R B AR A PURIBITHE—
R L okE TBI B BE . oA 1T —20 2 TBI #Y i
Jo BRI RL, A SCE FEIR I G 453 493 J A& AE Al
5 R R (SClSER o
1 #BREFE
— i T A
PEHCAS B 2012 4F 5 1 -2014 4F 10 H W A B
1RIT I 98 15 TBI AR, 4l 2 PP 5 TBI A 7Y
FRUE ST R i RIZH (29 ) R ZH (41 5] ) B B AL 4
(28 f71]) . $RTULHHE 20 f, 2tk 9 B, “FIAERE
(43.8 +3.6)% ; AL 53 14 28 ], otk 13 ], P34
iEH% (45.2 £ 6.1)%  SEARUAL B0k 21 ), Lotk 7 447
PIAEHE (45.2 £ 6.1) % s L AFIS , 1 531 Lo £51) 55— it
OBl 22 TG 2r T S TBI B R - 28l =ik 83
5], EAp IS 5 5], e s BA P& 6 19, B 4T 45 4 f41); TBI
Skt TG H i 30 48], A P R i 17 3], R EE A0 ol e
15 5], AN R s A 16 5], WRISOBRF B H afi 20
1] N ABRUE - TBI 5 12 h Nk BE 2%, 2 CT K dr
W2, IOt R Z AL EIRe s . 42 FlfERHE A R
HVERXT IR, Tk 26 B, otk 16 )5 4F % 22.2 ~
65.8 %, F1(38.5+4.0)%

11

traumatic brain injury; inflammatory factor; TNF-«; IL-6; CRP

1.2 Fik

3 F TBI G 1.3.5.7 & 12 d fhBURE 2 it
YA JEIFRBK ML 3 ml, 5CE 25041 15 min(2 500 r/min,
5C), /3 BN , BT -70C kAR B AR AE s R
JELH ALk (e 2 Ak ) (streptavidin-perosidase,
SP)AG I H 1) TNF- o \IL-6 M2 CRP Fik/KF-, H
AR 118 52 36 B e R 30 6 10 P P45 & T 1
T SR B AR ARl 2 FE T TR A S IffL e = 7w /6 x
£ x T x L K AT =CT Fnikt X - S
KX,

1.3 ZitEH*

KHI SPSS 12.0 Geit- A #-A T84 43 b, Tt ¢
RS I8 + ARdE2E (x £5) Fon, HHECR BT ¢ 2
KB s T fRARER F5 TBIFREE AN ifi 2 B2 i 7K e
R, % 1 Spearman #H PR3, P<0.05

S HA GRS,

2 HR

2.1 TBI fgMiERAEREFFRiEKFE. i 0= %k
7K PR FR I EE 1L

TBI J5 1.3.5.7 & 12 d Ifii 7§ TNF- o .IL-6 &
CRP FKik/KF¥ 5T, BT % 2 TBI J5 454~
6] A5 B LT TNF- o \IL-6 &% CRP ik /K FEH T
SHHRZH(P<0.05); TBI Jii 1.3 K 5d i i L Fe AS B4
% KB AFURWHE A, TBI S 7 K 12 d figi i il &
AN D K RSB N D3R 1.
22 A[ERE TBl FMERERFHETHL

W 2~4 frox, AL A B 1] A i T
TNF-« \IL-6 & CRP ik /K-35 TR R4 K
HIZH (P <0.05) ; R4 45N B] i A9 LTS TNF- o
IL-6 J CRP kK- T4 A2 (P <0.05); TBI
Ji TNF-a \IL-6 2 CRP Fik/K 5 TBI 2 I
A3 (r43590°k 0.662.0.371 & 0.324,P<0.05);TBI
J& TNF-« IL-6 J2 CRP ZRik7K-F-55 /it I 2 42 1F
AHE(r 4392k 0.314.0.669 % 0.302, P <0.05);TBI
J& TNF-a IL-6 K& CRP 3 ik 7K - 5 i 7K i 44 1
HIEMSE(r 4058 0.325.0.598 & 0.298, P<0.05).
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v E LA B Ak 526 4%
#1 TBI EMFEXRERTFRIEKE fHMERHEKMEROTNL (xxs)
215 TNF- a /(pg/ml) 1L-6/(pg/ml) CRP/(mg/L) g H 1 £ /ml JEiZK AR TR /ml
X R H 142.15 + 15.02 104.25 + 16.35 2.69+1.28
TBIJ5 1d 169.4 + 25.64° 243.6 + 124.301 29.68 + 12.36" 10.25+5.24 5.69+2.14
TBI J5 3d 189.2 + 32.25 268.3 + 138.80 45.36 + 15.69' 13.67+6.12 14.39+5.25
TBI j5 5d 220.3 + 35.35 237.5 + 125.30° 41.25 + 14.30° 16.35 + 6.87 30.24 £ 9.27
TBl 5 7d 205.3 + 32.35 212.3 £ 102.30° 35.32 £ 10.25 12.25 £ 5.07 22.25 + 7.47
TBI 5 12d 178.4 + 26.67° 174.6 + 78.50 14.35 + 5.36" 8.36 + 3.25 12.17+5.21
et SR A, P<0.05
£ 2 AEEE TBlFME TNF-o B9ZE  (pg/ml,x+s)
2151 TBIJ5 1d TBI J5 3d TBI J5 5d TBlJ5 7d TBI J5 9d
R 171.54 + 36.24 202.24 + 35.36 232.14 + 35.36 218.24 + 26.39 186.35 + 30.25
FRARIZ 167.65 + 25.14 189.24 + 32.25 221.45 + 35.16 204.27 £ 32.10 174.41 + 29.41
TRHIZH 142.58 + 23.31 175.35 + 28.35 211.21 +24.25 112.10 + 21.02 152.23 + 20.54
®3 A EEE TBIFEME IL-6 B2 (po/ml,x £5)
2151 TBIJ5 1d TBI J5 3d TBI J5 5d TBlJ5 7d TBI J5 9d
R 245.6 + 127.7 2786 +149.3 255.4 +136.3 2252+112.5 199.6 + 95.6
FRARIZ 240.2 +128.6 266.4 + 140.2 236.6 + 126.6 210.2 + 104.5 188.6 + 90.3
TRHIZH 232.3+126.3 239.6 + 124.2 218.2+112.0 201.2+953 172.3+£85.3
R4 AEIEE TBI/FME CRP L  (mg/L,x+s)
2151 TBIJ5 1d TBI J5 3d TBI J5 5d TBlJ5 7d TBI J5 9d
R 33.61 + 13.69 49.68 + 17.47 45.28 + 14.57 38.97 + 14.25 27.36 +9.69
FRARIZ 30.25 + 12.47 46.36 + 15.74 40.28 + 13.69 34.47+1124 23.69 + 8.45
TRHIZH 27.25+11.02 41.02 +13.25 32.25 +11.07 27.36+7.25 14.25 £ 6.32
3 itig A

TBI W5 e 4k & A 455 908 B F- I A 5 2%
PIM S, ZEADISEH TBI )G 1.3.5.7 M 12 d I3
TNF- o Rk K PHeThm, 7T 5 (5 TBI 5 454N
[B] 5 A IS TNF- o (CRP /& FXF B4, #E/R TNF-
o \CRP 1]k TBI R IE PEAG bR &Y, A5 TBINY
GRS Zhao A A, 1L-6 1 R SCER A FH 14 46 i A
5 0T TBI HAT P2 LR/ 5 i ik B 4R S i
B, mlnE SCI AT . ABFIE 45 %, TBI 5 1L-6
50 1 o B K P AR S AR G, $ R IL-6
25 SCl it #2 . T 5 A 4 45 B [a) Y I v
TNF-a \IL-6 } CRP ik /K-y TR
RIZH 5 v R ZH A5 A B () S B IS TNF- o (1L-6 &
CRP Fik/KFHm TRMA, A IME TNF-a |
IL-6 J CRP ik IAE TBIRIE Tl I 4L
KV A48 A5 , R R B2 i G T7 TBI $2 4t

TBI R E B JT R E M2 BUR R KO RAER
A, 5 E K TBI K SCI B AZAH S 5 1 A PN A8 9 S
IS R % TBI e STBI Film Ay BB N & . TBI 5]
LI JORE SV, 9 E P F i B 238 , - BUI B A
IRZEL | I 57 o 2 1 e A i 7K i B i 28 T IR B
4 R ZHAM, B TBI FER S, RAER Tt
RN B LN P 248 5 T A 4 o ) HLA
TAER X TBI HA 8t O EE HEE,

TNF- o 1] iy HOA #h 28 22 58 PN 22 ol 4400 20 36
N FLFEYITENE ;5 TNF- o SZIRZ5 G TERPE S
i SV P22 B S AT D R EE A S A
RUOBFFEIESE , TNF- o N TBI 5 et B A0 2 9 TR
T, 1E TBI S Je bk 2% R S o Hh vy JEE ik A
KB TNF- o ATZERE T 400 A9 S8 RO E T,
(35T B 4 i 2 07 B TNF- o 1] U078 I 45 P B 5 35
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P BB ) F 3, 2 & 40 A o 5 2 P
LM, FEC L TTIRIE 5 3 — 20 38 i il g 7 B 1)
B 175 R 7K I AR AE VR AE K i i oA B
IL-6 ZF51E ZFh A K F I T, 2 Fh e
E 20 B L [ A A B S AE R, 32 TNF- o 5%
SRIEEED, XFT TBI S RIA Y IL-6, F BRI T
2R AN A, VRN TBI R4 B ) 98 9 X F 7 TBI
I 5 BRI 25 L IL-6 7] %4 3% 35 10 i 52 o, 2
I T IL-6 By FRIAIKE o R RBRFSEIA R, IL-6
FUA ey R oeiB 5 R B o i 5V L, 2
%Hi P4 B LIRS
REAEAFFE 7R CRP By IA/KF5 IL-6 2 IEAH
XK, TENPER ST 50 T, 1IL-6 "R HEIF &
1531 CRPE, CRP AR 78 48 B 2 Mt £ 1 2 S
NS B 2R AR 1, AR A B SRE RN
B, TBI 5 CRP VR HLAASER ZUR s, s AMA
RGN e B4
25 AR, I3 TNF- o (IL-6 & CRP Fik/K
-5 TBIRREE il H I R K I AR R A A B P
FHESCZR IR TBI R TE VAR 7850 5 A A
T8 , R BGREHIIAY T TBI $2 UL 50 3 At
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