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vs. 3.34(2. 53)ng/L]. T ZE y(interferon-v,INF-y)[4.77(3.41)ng/L wvs. 2.00(4.48)ng/L7] . & R FE K F «(tumor
necrosis factor-a, TNF-o)[ (3.531+0.65)ng/L wvs. (1.7440.50)ng/L]. 3B HLW 2 i (computed tomography,CT)
HIIEA[(2. 0840. 58) 4% vs. (1.4840.50) 4> THAK (P <C0.05), ZP 5286 b . ORC 5 TBI K B A1 45 X w2
LI BB A X TBIH ORC 14 25 )5 Garcia #4 .CL A 1L-10 # ELISA £ R ¥ & F TBI 41, 11.-6 # ELISA A0
Wb 458 2L & TNF-a /) ELISA (945 R8T TBI 41 (3 P<<0.05), #if ORC Y5 TBI & RA A H T BE 3
X,

CRSiR]  foUG4547 5 S0 VG 30 5 b 93 IR BE R+ doi:10.3969/].issn.1007-3205.2025.09.005

[(FESES] Re651 [XHIRERD] A [XEHE] 1007-3205(2025)09-1018-09

Effect of Oxiracetam on inflammatory state and cognitive function following traumatic brain injury
WANG Li-yi', XI Wang’, ZHANG Shi-yuan*, ZHAQO Meng-sha®,
ZHANG Geng-yuan®, CAO Xu-hua®*

(1.Department of Hospital Infection Control s the Second Hospital of Hebei Medical University, Shijiazhuang
050000, China; 2.Department of Neurosurgery s the Second Hospital of Hebei Medical University s
Shijiazhuang 050000, China; 3.Department of Biochemistry and Molecular Biology .

School of Basic Medical Sciences, Hebei Medical University/Key Laboratory of
Neural and Vascular Biology » Ministry of Education ,

Shijiazhuang 050017, China)

[Abstract] Objective To explore the effects of Oxiracetam (ORC) on inflammatory

markers and cognitive function in patients with traumatic brain injury (TBI), and to verify this

[ Wk B #172025 —08—04

CHE4 000 H 0 db A8 B AR Bl 5k 4 e DY 500 AR W) B 2 006 A 3 4 s
B H (H2020206640)

fEH A 1 R — (1987 —) s L b A Z N LB R K 2
5 TR BERIIET B, BE 2 A0 R 2R A RL 2 R e 2 R [ A

* BIEMEH . E-mail: caoxuhual 985@163.com



oAb R R R 46l H oM

effect using a rat model of TBI. Methods Clinical data were retrospectively collected from
patients with TBI admitted to Department of Neurosurgery, the Second Hospital of Hebei
Medical University between January 2020 and December 2024. Participants were categorized into
the medication group (n =54) and the control group (n =47) based on whether they received
ORC treatment. Comparative analyses included Mini-Mental State Examination (MMSE) scores
and serum levels of 12 cytokines. In the animal experiment, 51 healthy male Sprague Dawley rats
were randomly allocated into three groups: sham surgery group (Sham group). TBI group, and
TBI+ ORC treatment group. A rat model of TBI was established via the Feeney method. ORC
(100 mg/kg) was administered intraperitoneally for three consecutive days. Nissl staining was
employed to observe Nissl bodies, and inflammatory markers were measured using enzyme-linked
immunosorbent assay (ELISA). Results Compared with the control group, the medication
group had higher MMSE scores [ (15.33+13.00) scores vs. (5.8145.52) scores] and interleukin
(I1)-8 [[14.81 (24.49) ng/L ws. 5.18 (7.94) ng/L], but lower scores of 1L.-6[63.60 (160.48) ng/L ws.
13.41 (36.08) ng/L], IL-18 [5.92 (9.53) ng/L ws. 3.34 (2.53) ng/L], interferon-y (INF-y)
[4.77 (3.41) ng/L vs. 2.00 (4. 48) ng/L], tumor necrosis factor-a (TNF-o) [ (3.53£0.65) ng/L
vs. (1.74£0.50) ng/L], and computed tomography (CT) scan scores [ (2.08+0.58) scores wvs.
(1.48+0.50) scores| were lower (all P<C0.05). In animal experiments, ORC was related to the
morphological repair of neurons in the traumatic brain area of TBI rats. After administration, the
Garcia score, CI, and IL-10 ELISA results in the TBI-+ ORC group were higher than those in the
TBI group, while the ELISA and Wb results for IL.-6 and TNF-a were lower than those in the
TBI group (all P<0.05). Conclusion

inflammatory state and cognitive function in patients with TBI.

ORC is associated with the improvement of the
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Table 1 Comparison of general data between the two groups

(z£s)
25 491 Bil% L €D FARM ] (h) ASA 434 (%) %EE%E&%@% 2 Il (m L) VIISEFIE D)
WE R GE S (43
Xt e 21 47 50.23213.62 3.6441.42 3.5574-0.80 1.5540.65 331.914-154.79 1.2120.463
i 54 55.22+12.76 3.8941.46 3.56£0.72 1.634-0.59 355.56+120.79 1.094-0.351
t {4 1.891 0.863 0.016 0.617 0.861 1.480
Py 0.062 0.390 0.988 0.539 0.391 0.142

1.3 WF5EHEbs O3 [ R 9 B Uil P 25 (American
Society of Anesthesi-ologists, ASA) 43 %% : ASA 43
Phr e, EEH T WA EFE AR D L2 5 A BAR
AL O 6 5ok MR A K A R (mini-mental
state examination, MMSE) ¥ 43 : 4 TBI £ & 1Y
INHIIRE . PF 4343 0 AR 1Y 5 1) ) g4 ) TR
1Ry RMCRE T i RE D) A DT AT L Aok
30 /N H LA EM 0~30 2y, SR ARE: CH#&
B 1T Gy ANE SO R B R <20 g, thAE U R
JELL B E <24 4. MMSE 20 B0 55 8 A 1
INH T RE R AE 1 MMSE ¥ 40 3L 547 2 IR BT
AMARHET TBIFAAN 24 h W52 K MMSE
V.7 d JE AHTRNI [E] 5 2R 2 Rk MMSE 143, S &
TERR BAFSE, BRIRIH 2 44 485 55 iy B2 A
V00 WO, O A0 M 7 12 50 0 a8 2 1f
WP Y 12 TR AR b 1E R L 2r 0 o A R
(interleukin, IL)-5 (0 ~ 8.7 ng/L). T i ¥ «
(interferon-a, INF-a) (0 ~13.2 ng/L).,IL-2 (0~
8.2 ng/L). IL-6 (0 ~ 7.0 ng/L). IL-18 (0 ~
12.3 ng/L), 1L-10 (0 ~ 9.1 ng/L)., IFN-y (0 ~
16.2 ng/L). 1L-8 (0 ~ 62. 0 ng/L). IL-17 (0 ~
19.0 ng/L) ,1L-4 (0~ 11.5 ng/L),IL-12p70 (0 ~
8.4 ng/L) . i & K 3k F a (tumor necrosis
factor-as TNF-0) (0~8.0 ng/L), @Rotterdam CT
PR AR BB AT Sk CT 4 4 45 SR k17 = Ak 7P 47
HARST o3 ¥k it CT FH R I 0 BRI rh 2%
A7 AR S o e e o0 5T S HE o =R A Y ot A 9
B LA TR . BRI IR R A2 AT 2R 3 X 0
1.2 43 s PRI <5 mm A 0 43, =5 mm N 1 45;
T AP I SRy 0 G, A BB AM I iR 1 g3 5 ik R
T i B PN I TS R A3 0 R 0 43 L
O3 VRN 1 g o B8 e 1 B

1.4 Zhysiss AR 180~250 g MY fatFR P

SD KB 51 R {15748 L5 sh P e ik ot . 548
JE5 : SCXK (i) 2020-0001) , 7 FH Bl L% 7 F B AL
43K Sham 24 (5 F A4 . TBI 4 (BERIL]) |, TBIH-
ORC 41 GGARIFT 4D . 541 18 H.,

AR IE E ARAF R AL B B K 2R B 2R B B 2
BT,
1.4.1 KRR TBIBRIH &5 W ARS8 507K 261
B IR ML [ 5 7 37 AR LA E ORI BE PR R
BUATRAE 37 “C. W HUIH T ORI VI IT 3k 2, 52 5%
A M0 Fi e OF R TE ROIRAE AT 2.5 mm TR 4%
O 2 mm sZICAE B — A BEEE AL (HE Y
6 mm) , PREFAT K ST, A EAZ 6 mm,H 40 g
4 B YN 25 cm YR AL A HH V& A o Y A
GBS 3 s G A8 47 » LA M BT P B 4 L DU
T N AT . B AT IR A A I R TSR
H AR KRN A b B

Sham 4 K BAVFE R R &AM 2.5 mm 554k
BT H 2 mm LT RHE SR - HBEY
8 mm B AL A IEATE Y A b I R L. RS
B RS TBI BRI ARA . B H B 8:00~9:00
HEAT T
142 ORCZ¥YTH TBI+ORC 4. K TBI
YRS L 3% 22 1 5 ORC ¥ 94 ¥ (100 mg/kg)
3 d IEH SR, Sham 4 (F A4 KA TBI 41
CRLARY ) R B, T s 32 82 1 5 A6 IR LI A B R K 3
KOAEW TR . O 2557 (100 mg/kg) « 7 4 H BA
FR R I 5% 1) ORC 7] AR 51 1 A 4 i A 2
JE UM [ Ca®" Ti FhEr, B 2 o0 4 i P 55 B T
e BE Ao Fe A/ Mk B 5 e o 0 P 8 T ME DA AR R E R Y
A BT RE G B Z AR . FERTII Y ORC IRYY
TBI K B 5% 4000 77 B & 3, 100 mg/kg 7 &
ORC 7] 7 0 i % JAK-STAT/PI3K-Akt {5 %5 i
% o R TR R 8 493 DX I 1 4R RE B IV I B il 42 )
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AE s & A AR T 50 mg/kg, %05 5 10 UG A L, R
PR F (A0 TL-6 L TNF-a) 100 il 8% 50 R 3 5 45 7 it
BT 150 mg/kg, KR 25 9 k. A,
100 mg/kg ZEFMIT R & VM E ., O% 250
] G AT 42 3 ) FE TSE S0 B B, 8 W58 TBI
KRB A SRR A L AIE S 3L L A A AE

D] L 265 245 B (1B 2 Sl W S I 3 2 3 7, Al d KRR B
PB4 1) 22 5, B 07 BB 96 ok 8 ) 2 ORC MYIRI7 1E
FH - 340 il it f PRS2 560 Jo 1 B K 5 B0 % 1R TR 9% CR R
) 5 BUAS L 25 ) R S 0 b RL A #E ) 5 Bl TR (A B
T BE U /D KR PR U0 R M 3 S 7 A 0 I 3 B £
Boe R, OB UE TS ST A
VBN BRI 5T ), 78 TBI K RS A o (LA HY 31
S T A L DO R B R E BRI SR 1 h R IR
WP, BRI 1 WS 3 d. 45 25 I ) [ & 1
B H B 9:00~10:00, 76K BUIEBARE T #4718
B, TREA TR 45 "4 B HET 259,
a3 I

143 KEMZLIEEIEM R ERJEMW Garcia ¥
gytromsidt 6 WU, A PE 4> 0~ 3 43, 15 4 X ]
3~18 43 A% 41 1 i 32 W K BRI Bl 2 47 Sy 2 AR 00
i, 6 WK 4> 5 R . O MEE 5 min B KR
B 0 S s @O ML K B AR Iz 3 6 FR o s @ L%
R RIS B 5 @ W %€ K BRI AT 45 R 588 € 2K 8 g
775 @ W EZ A 00 B A ik 5 25 g T 5 © WK B
WA A 2 Akl s 7 . B R K RAETE RS T . 44 24
B 20 min FIZ5 25 )5 20 min &0 1 ¥, BOF ¥ 182
SR H IS

1.4.4 YK 5] 52 5 (novelobject recognition,
NOR)  #)7iZ H T A sh W iy ic 42 g 01 28 1k,
E U N B IV N NI W NS A ol R T A
10 min; 55 2 KA UIZGRBY B , 78 150 A (9 X A1 4k 1k
B E  R ER BRAE X E R R4
10 min;6 d Ji7 JF 46 W3 B BE o B I v — A~ 9 4 B 46
VB R W N BTN TR /R NN 1 3 = R R LU R W ]
O HBEEER 10 min, & H KRS 0 200 1 1 R
T VB S 00 3 25 B 25 AR, KRR R BT 9280 A 5L PR
WL LR Zh W), B R VisuTack 3 #117
R A3 BT AR SR R R BRI A ], AR R BRR &
BRI E] T1 58K IHY K E T2, 15158
BTN F48 8 (cognitive index, CI) , A H148 B i3 2
KK CI=T1/(T1+T2) . A5 5 & F£on KR
T VAT Wl L

1.45 TBI A 5 UE 52 5%

=

K&,

Medss 3 40 SD K BN &

146 WiEKEANE 5B SD KRBk A4k 5t ,
FHAGE A AE 30 s P I A ERCHE DR i » 37 B 0 4K
25K 2R 1T I 35T 5 AR 5 FH R T 40 AT R B KRR K
(), 1 S A, PR K RO i T 70 CCHE R T
PRFE N0 72 b B EERT R T RO BR
FHFidsk. AXCH KRR SR =G8E—T
) /WE ]X100%.,

1.47 JEIRYefn  BOpF K BRI A7 D 45 X, iF
A7 T8 QY €0 K B2 {8 43 At B, T A3 3 TR o0 A 54
(i Tmage D) ALY (M58 B, M e, mT L
R DX S8 P ) S X5 AL e /N R e R BB L LA K
A3 6 %8 B (integrated optical density, I0D) %%
B, bR S B 20 R REAH A B AR T JE TG
0, BH 1 400 A 0, T DL A B 28 e 1 i B TR 5 5
5 kb B SR

1.4.8 B A 7 Wk BfE il % Cenzyme-linked
immunosorbent assay, ELISA) & Wl K B A M (&
M ik 4 28 TL-6  IL-18.1L-10 . TNF-o 235K F It
SD K B A KK . — 80 CHARAE ML) 3 VB 0 e
IR E S W HEAT I SE L% ELISA 50 & 38 ] 5460 1
R IL-6 (FEBR © AW, i 70 G5 382209-000) .
IL-10 CFE 8K A 9, ik 7] & 4t %5 297881-000) Al
TNF-a(FE 2R €A, 5] & it %5 341803-000) ¥
&R EFR RN ng/L.

149 HEHAFHEEICE (Western Blot, Wh) &
R BRAT I CERAND B 2H 28 116 235 K7 R HECK B
A M Eh 2 21 R AR I, A 30 pg, & 1000 B
B HL UK 23 B9 S5 55 2 PVDF 5, B0 2 h 5, 80—t
B TBST VR, BB 9. FR FHMBE
1.5 h B BRI G T = 8 ) ECL & 6 WK i Jf
BEt. A Image J #PF 43 B 45k K BEAH . 45 3 DL H
(44K 19 /B-actin JR B s,

1.5 BRI A B 5T 78 SR W S R AR BRITAG BY
BRHTHE., SHdERA NG MMSE 34 A &
MG . £ MMSE $F430 51, 64T 43 19 E %5
NGUHEAT 58— 350, 4T 0 30 . R A R 2
Z AR — B [ AT AT 4, AT A0 E R 1 he >
TEBHR 5 Ve L 5 0 (B AL B BE 3t vk vk B 7R e
B ORGE T 20 BT 2o R A B O

1.6 Siit=t ik W SPSS 26.0 48 it #1444 bt
s, A ESS MR TERH (@ £ FRR,
K ¢ K R R 7 25 4 A A SNK-g k3 IR IE
B AT SRR FHEM(QR) 327K, R I BK kG
B, ORI ECR O RS, P<<0.05 NER
A i
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0.05), 2 # IL-5.1FN-a,IL-2,1L-10, INF-y,IL-8,
IL-17 . 1L-4 \IL-12p70 () BH R 88 25 S+ L4 1T
B3 P>0.05), W 4,
*2 FAHAFIERE MMSE ¥4 CTIES LK
Table 2 Comparison of the MMSE score and CT score

2.1 FHZHFXT AN Inaef1k B CT H 4
B HZY A X B4 MMSE 34 f1 CT %4
FAs 2% A Gi it F E X (P<<0. 001) , LE& 2,

22 —275 21 F N 4 % @ :J:El TT 7J( _TP It iﬁ( @ﬁ\ i between the medication group and the control group
T ts,7
ORC W97 5 . JH 25 41 1L-8 7K - 75 T xF B 41 116, (e
I 718 INF*'Y TNF-« 7J(5]Zi’¢]{EE?X'J‘ﬁﬁQE %j—f‘ﬁ% 24 5 151185 MMSE 4> CT ¥4
X AL 47 5.8145.52 2.0840.58

2z 2 i
HEEX(P<0.05), L% 3, i ESE 54 15.33+13.00 1.4840.50
2.3 MW REREAHEERILE  1E 12 (1 1,899 5.580

IS MR bR A I L 25 40 1L-6 . 1L-1B Al TNF-o [ P —0.001 —0.001

PHAE R A% T X B 4L, 22 R A it B L (P<
#3 MHAMMRARMERKTLE

Table 3 Comparison of the levels of inflammatory indicators between the medication group and the control group

1L-5 INF-a 1L-2 1L-6 1L-18 1L-10

21 51 Bil%L
(r +£s,ng/L) (xr +s,ng/L) (x +s,ng/L) [M(QR).ng/L] [M(QR).ng/L] [M(QR),ng/L]

Xt HR 40 47 2.94+1.46 3.73+1.78 3.01+1.80 63.60(160.48) 5.92(9.53) 3.55(4.95)
FHZ54H 54 3.18+2.66 3.6242.03 2.7041.05 13.41(36.08) 3.34(2.53) 2.99(2.85)
(/7 14 0.559 0.290 1.050 4.092 2.618 0.480
P {H 0.577 0.770 0.297 <0.001 0.009 0.631
INF-y IL-8 1L-17 1L-4 1L-12p70 TNF-a
20 51 %
[M(QR) ,ng/L] [M(QR),ng/L] [M(QR),ng/L] (x +5,ng/L) [M(QR) ,ng/L] (x £s.ng/L)
X MR 2 47 4.77(3.41) 5.18(7.94) 2.33(3.82) 2.55+1.40 2.67(2.11) 3.53+0.65
FZj 4 54 2.00(4.48) 14.81(24.49) 2.33(0.77) 2.184+1.08 2.84(1.81) 1.74%0.50
t/Z 14 3.598 2.530 0.745 1.462 0.208 4.248
P14 <<0.001 0.011 0.456 0.147 0.835 <<0.001
F4 HAHEMNBAKXERRAMERLE
Table 4 Comparison of the positive rates of inflammatory indicators between the medication group and the control group
EO
415 1511 % e [ 2 10
ER FH 4 1B FH 4 IEH FH P 1B FH
Xf HR 2 47 36 11 47 0 47 5 42
EEE 54 44 10 53 1 54 15 39
X2 fH 0.364 0.879 — 4.648
P i 0.546 0.349 — 0.031
.- p—- \ 1L-18 ‘ 1L-10 ‘ IFN-y \ 1L-8
E# FH P E# FH P EH# FH 4 EH# FH P
papiicEil 47 35 12 41 6 44 3 44 3
JHZG A 54 49 5 48 6 52 2 44 10
PEN -] 4.753 0.066 0.025 3.300
P {H 0.029 0.798 0.873 0.069
1L-17 IL-4 IL-12p70 TNF-a
28 51 11 %% — - — —
E [{ERES 1E# ¥F IEH [{ERES 1E PR
X R AL 47 47 0 47 0 44 3 42 5
R 54 52 2 54 0 52 2 54 0
PER (-] 0.380 — 0.025 3.990
P {4 0.537 — 0.873 0.046
2.4 REMG S /KRN E (TBI AL AIEUE)  TBI ORC 2H A B i 149 fii 25 7K 32 R0 £ 7K 5 A 40 13

A TBI+ ORC 24 K BUK i ¥ 5 4 8 T Sham 41,
0 B K R 5 K B E 43 L T Sham 4, 22 R
B L (P<<0.05),3 4K BRI A T &
TBI 41 il TBI+

BEISIHEIT¥E X (P>0.05),

T Sham 4, 2 7 ¥4 G4 8 L (P<<0.05), Ui

Bl TBI R A v

G WK 5.

25 JBIRHmghR Shaméﬂﬁﬁjﬂuﬁ' 2L e K
R A ¥ 5] R 25 0E

LN EZ o OR N i
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TBI 4 K B K M o 28 50 J8 G AR 43 A AR 24 22 B B
AR 0T 25 25 46 A8 JE | 4 00 (AR A8 B R R0
TBI+ORC 4 K BLR i # 26 7T Je [G A& 43 A £z 3 1E
WAL A A 8T TBI 20 B K &2 L #4550 i 44
ity &R TR I I R A2 AP e B |

%, TBI 2H % {A X T Sham 41, TBI+ ORC 41 %
A& T TBI 20 M1 Sham 4 (P <<0.05),#&/8 ORC 7]
fe 5ok TBI 515E 1Y 8 K4 fF %, I
#6,

RS> SAXREESKENTL

Table 5 Changes in brain water content in the three groups

(n=5,x *+s)
! W (g) TH (g ik 2 7K i () i 5 K B 4 B (V)
Sham £ 1.32740.042 0.36340.012 0.96440.031 72.62540.229
TBI #H 1.66440.089~ 0.35340.023 1.3114+0.086 " 78.75541.540"
TBI+ ORC 41 1.7284+0.126" 0.37740.037 1.35240.095 " 78.23641.047 "
F {8 27.235 1.068 39.212 49.236
P 1A <20.001 0.374 <20.001 <20.001

% P {<C0.05 5 Sham 41 lL# (SNK-¢ ¥:56)

ShamZH.
ye ’|~
(‘0 vy r Kl
> r3 Lat® . ma Wiat
- < 4 » . ¥
TBIA ", : -7')". - f‘ .J
> f, S o®Z VL
z e Q
- .
’
TBI+ORCZH
100 pm

B1 KREREELER( x200)
Figure 1 Results of Nissl staining in rats( X200)
*6 SHERFLEBERIEE
Table 6 Comparison of the results of Nissl staining
in the three groups

(n=5.,7 +ts.7>)

izl BT FR T JE TG Y% £ B P 40 A 5
Sham 41 76.8004-8.379
TBI 41 40.000411.045"
TBI+ ORC 44 95.80046.181* %
F {8 52.396
P 1y <0.001
* P fH<C0.05 5 Sham 4 L4 # P {H<C0.05 5 TBI 4 L 44 (SNK-
q BED

2.6 ORC X TBI KEUAH T fig Garcia 343 (W 5%
M 25 2517 Sham 40 # Garcia 343 ¥ & & F TBI
41 F1 TBI+ORC 41 TBI 41 . K RS 7 4 ORC 3 d
J&» TBI A 1Y Garcia W43 ik T Sham 41 il TBI+
ORC H ., 45 2517 J5 Garcia TE4> 9 2% 1 . TBI+ ORC
4175 T Sham 411 TBI 4, 2 R A G228 L (P<
0.05) . 5 51478 ORC 5 TBI K FUE 5 X (1) 4 22 3

REME A, AR 7,

2.7 ORC X TBI K BUAMAS A0 24525 3 d
J& TBI K ELAY CI 44 5 % {K T Sham 4181 TBI+
ORC 1 (P<C0.05), TBI+ORC @ KM CI1 8
Fi T Sham 4 HI TBI 41 (P<C0.05). 455478
TBI A il 3 1k B A %120 fiE 19 3505 . ORC 15 ik 9%
TBI A AR RER A 5. WL3& 8.

*7 3HKXR Garcia FHER
Table 7 Changes in Garcia score in rats

in the three groups
(n=13,7 +s5,4)

415 25 251 Garcia )G Garcia ¥4
PE4r Garcia 743 A
Sham 4 14.40044.037 15.000=£0.000 0.60040.548
TBI 4 8.40044.037 " 9.60043.647" 1.200+0.447
TBI+ ORC 4 8.80041.483* 14.400£1.516% 5.600+0.894"
F 4.851 8.426 86.043
P 0.029 0.005 <£0.001

* P {H<C0.05 5 Sham 41 lb#%
q K%

# P {f<C0.05 55 TBI 4 M % (SNK-

*8 3ZHEXRINAMEHILER
Table 8 Comparison of cognitive indexes in rats

in the three groups

(n=13,x *s)
21 51 CI
Sham 41 0.46874-0.104
TBI 41 0.22440.150"
TBI+ORC 41 0.77740.190" #
F g 16.597
P 1H <0.001
* P {H<C0.05 5 Sham 4 % # P {5<C0.05 5 TBI 41 Fb# (SNK-

q B
28 ORC XM KB RERFHZEWE 524
3 d J5,.ELISA #i#277% , TBI+ ORC 41 fl Sham 41
By 1L-6 . TNF-o & &3 B Z KT TBI41,1L-10 & &=
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5546 5 9 I

BEET TBIH . ERHHIT¥E L (P<<0.05) .45
B4R ORC 1] fiE 5 3 26 40 g X 89 T & A FH A8
x, 05 9, Wb ¥l '8 78 , Sham 4H #1 TBI+ ORC

AP IL-6 SEHBYMET TBIAH. 2R A% ¥E X
(P<<0.05) .45 %478 ORC Wl RE 5 1L-6 (WL R 1E
FAEE, WA 2 #1310,

R 9 3AKMRELISA B4R LILE

Table 9 Intergroup comparison of ELISA monitoring results in rats in the three groups

(n=5,x £s,ng/L)

21 51 1L-6

TNF-a 1L-10

Sham 24 534.661+72.830

12.93042.259 1 845.1204278.087
52.7844.962" 602.766=102.155"

36.908£5.264* % 1 185.8544163.072" 7

TBI 4 2 194.430328.986 "
TBI+ORC 24 1028.131+£200.652" %
F 1§ 70.850
P1H <£0.001

105.135 50.675
<£0.001 <<0.001

x P {H<C0.05 55 Sham 41 lL#% # P {£<C0.05 5 TBI 4 % (SNK-¢ £ %)

[y e s oD CanD GETTD s G G

G e s T s SREos TG GRS G IS emm—

Sham#H.
B 2 Wb #& il ROC X i 5 5 X BR 2 14 [E F 9 3 I

TBI+ORCZH TBIZH

Figure 2 Wb detection of the effect of Oxiracetam on inflammatory factors in rats with traumaticbraininjury

F10 3HEXR Wo BMLEREER
Table 10 Intergroup comparison of the Wb monitoring

results in rats in the three groups

(n=3,7 *s)
4531 Wh 45 5%
Sham 41 0.98740.258
TBI 4 1.429+0.060"
TBI+ORC 4 1.098+0.031"
F {8 11.151
P 1E 0.002

* P {H<00.05 5 Sham 41 % # P {H<C0.05 5 TBI 41 Fb# (SNK-
q K3

3 % it

MR B 2 ke R T B DR 5 R R A 9T R 2
HUY L ARSI R AR B AR TR I R 1297 TAE S,
A TP R BE b BT — IS A ik
“ORC ¥t TBI B #H MM ae X RS, Z )5
JH Tl 7F 5 0 A WL 1 ML A 56 A Sk S A A A1 38
A5 AR PR Al AT 5 25 SR L FH I R 2 AT SR
£, X5 Youn U HESE B B KR R 7E T HAX
Sk T PR S I 19 25 ) L 0T 5, T AR B iR & T
AU 25 W HLERE 58 A g 2,

AR 5T Ry B b RO [l B B 5, 56 UE AL
AR Lin %5 Z v BEALSCE Y I R 56, 3
AR S R SR A s A R R L E T
BT RESE  WF SR 4 FE 0 o Z ok, vrrbh T A Y
—PE, AN, ARBFIE O A R TBI &3 e 1 3,
A TBI J5 T8 B 2% i i 4 23 0% 1 b © 7™ =8 0 2

A2 4 I 13 PR AR AR 0 BT, Xof AL AR 1) 45 40 78R R O
T T B2l D D) e B R B S, TR N
B, X R A A 2 AR L 2 5 M 40 2 3 i
LU BRA ARSI i b 37 B AR SRS AR I ik 3 B
REFRIBIT. I Livu FVNA TR R TBI
BH X BB E LT FARMATEHIET . e, AW
Y5 W G R A B B R 1 R T SRR TR

ARG 7R, ORC 5 Bl 38 TA 11 ) e A 48 1 ] 5
AKX, TE2 4 TBL BH —MRFEH CREWRNERE,
FARIN ARPARGHE BA T MR L5
XTI I, 2540 MMSE B &, CT HH i #
I, 1L-6 \TL-1B8 Al TNF-o W0 {E F0PH M R E AR, 42
A ORC 5t E NI ge M Lk = RMEHTFH
Ko PESCHERIRGED YL X 3 AN E B R AE H
TBI & B9 AR s 1% WK 521 0 H A 8 22 1im IR
B, fE TBIJE & Vil 7 &, v] LU i 8 s dl ik &
i S5 N TR I 32 408 2H 2RI i A4 5 (HL o B 3R 5K 25 5
KR AR 23 IIER I — 5 B A A IR, 3 — 20 i
i S RS AT = N S B VA 1 L B3 7 A i
25U YN M A I T 0 A 2 40 A G B N A4 X
P2 D REAK S 77 A= AN F 52 ]

T BEAE  TL-6  IL-1B Il TNF-o Y725 1k 175 1, 7]
DIVE R PEAL TBI ™ 5 F2E B A HS 09 0 76 AR ) b ik
P -6 FEMLIAR B AR | i B g A i I B N A
T A v T R L IR A R S TL-6 TH R rT BE R
DR 72N EAE TR (T W A B =X VA 957
N, IL-18 W7E TBI J5 Kit= 4, 5 1IL-6 —ig , fE4k
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R RAE RN S M 2 T T R A U FLAE
TNF-o U2 eh 1 fb 20 ™ 26 /N 3 F Z IR Y I
Xif B s A A A L R HILIR e e D RE A R A A
SR TNF-a P AE ZXT R 2 R h AW &
BEPEAE G A 5 4 M SN R A A A
S5 W Mt E N &k K. 7E TBL R FHE . X
L 3 P 200 it R 19 K P A2 Ak RT DL B TBIT 9 )™
T B RO % AR Ak

AHEFET R T 3Py 9255 - A8 TBI K AR Y 15 5L
e [ O i D [l A P O R T S T 22 T
(Garcia W43 Fl CD #$2 78, ORC 5 TBI K Bl #f &
a2 A E A K SRR ORC X AR
G R E g T R E R BE e A R — 5.
RIS, R ORC Al 5 28 %0 R 32 KA 2 4%
H (5 NMDA 7 & 3= 2 45 & i 28 ASN-599,
LEU-601, PRO-602 Ml GLN-604, 45 & fig N
—3.34 kecal/moD) , 38 i3 2354 /R 15 T 09 40 i N 45
MR LA 2 ER .

ARBFFEE 3 ELISA Fl Wh 6 0k KLk 25 4%
SNE T 1 A B, R 16 #9728 4k 5 AR I TR BF 5
53, 78 ORC 5 TBI K RUKZHZ 1L-6 /K F
BRI AT G, 25 & KEGG I FE i % i B 1k &
(IL-6 fEN JAK-STAT {5 5 i B% 19 5 5 I i 4 4%
HWF 2 558 M3 B . 18 il 1L-6 7 fE 2
ORC & #A/E 0 W% 75 b BB 7, it b, i 8 #F
1 W oR, ORC 5 & p-JAK2, p-STAT3 K
p-PI3K.p-Akt 3 ik F 4 #1 Prlr, Cdknla, Cldnl &
IR A (P $9<C0.01) , 3¢ W 101 45 5 IE )i I
NSRS ORC fE R ML T MR 4, 4L
T B 1Y S W] 56 3F (rescue) , HoUn A 1L-6R BH
o JAK-STAT #0570 47 Wi 3 #% 4 U5 #h i 1L-6/ 3%
i JAK-STAT B ORC &y L 3 [ 190 G 815 o5
S IE B % R L SRR L I R ORC 224
A RE R S I i

25 L ik, TBI & —Fh i W 46 R G 9 ii » &
5| A A 2% 1 e B A B N L HL R AR SN TE 9 1Y
K R RV A A AR b P OG0 3 e W
SN U TL-6 55 9 0E R, B A2 ] DL s 48 94k
SR 2 DI BRI S 1) 0 E XU o X A 3 1 i IR A
RS SRR AR TR L Ay ol R A A A R R &
PEAEEE A, A ERIGRE X, FELTHEL
TF 52 i 15 H B8 22 1 PR (e B FH A9 R DG R 1R 43 .
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