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(=] HIY WEEESAEWGE N ( hyperbaric oxygen preconditioning, HBOP) Xt & B K figi 7 3 ik 4] ZE ( middle cere-
bral artery occlusion, MCAO) J&5 F{#H 2R3 4E FH 51 400 25 4835 FL 6B 85 25 1 (osteopontin, OPN) iR m . Jii: MM
SD K72 R, WEF AL, HBOP + {EF R4, 5.4 MCAO 41 HBOP + MCAO 4, 5341 18 H o R ANl sh ke vk
LK MCAO #5878, FARJS 12 h BOb, MLEEK B 22 D BE RN A FE A8 AL A% 00 s HE. Y £ 56 8% T LS e il DX i 4 2 ) 9 2
TESAE , Western blot Fill R ML IX. OPN [13RIA84L, 8528  MAETIREEEITE4r: RS 12 h R T R4 K HBOP + & T
*?ﬁﬁ/}ﬁfl 0 43, Bzl MCAO #H(3.80 £0.79) 43 ,HBOP + MCAO #£H (2.50 +0.97) 43 E#58E J11E4r: A J5 12 h [RFAR
24 Fr HBOP + {5 FAR4H K BB GE J13E0 38 5 43, B4l MCAO 26 (1.50 +1.08) 43 ,HBOP + MCAO #H (2.70 +2.95) 43;
JRRESEA ARG 12 h F AR S HBOP + i FARZR RAESE R 0, izl MCAO 2] (49.22 +7.07) % ,HBOP + MCAO £
(41.96 £3.15)% , W] I 540 MCAO 41 145, HBOP + MCAO AI7EAR )G 12 h #H &I REG R T4 W AR (P <0.05) ,°F
HrRe 14 2R (P <0.05) 5 Hu*ﬁi%?%ﬁd\?ﬂﬁi?@ MCAO 41 (P <0.05) ;HE Ju{e, g ifin DX Fi 25 23055 B 453475 B S 9k
1% ; Western blot kil $27% OPN fy3eik & 5w, 8508 = REHUE B 0] LIS T K B MCAO J5 i #t & /8 A, AL
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Effect of hyperbaric oxygen preconditioning on osteopontin expression in MCAQO

rats

Huang Yuxing, Hu Shengli, Zou Yongjie, Chen Tunan, Li Qiang, Li Fei, Feng Hua ( Department of Neurosurgery, Institute
of Neurosurgery, Key Laboratory of Neurotrauma Prevention and Treatment, Southwest Hospital, Third Military Medical University,
Chongqing, 400038, China)

[ Abstract ] Objective  To observe the neuroprotective effect of hyperbaric oxygen preconditioning
(HBOP) in rats after middle cerebral artery occlusion (MCAO) , and to investigate the effect on osteopontin
(OPN) expression. Methods Seventy-two Sprague-Dawley rats were randomly and equally divided into 4
groups including a sham group, a HBOP + sham group, a simple MCAO group and a HBOP + MCAO group
(n=18). The neurological deficits and cerebral infarction volume were detected in the rats at 12 h after perma-
nent MCAO. The pathological changes of ischemic regions were observed under a light microscope by HE stai-
ning, and the expression of OPN in ischemic regions was determined by Western blotting. Results  The
scores of neurological deficits at 12 h after MCAO were O in the sham and HBOP + sham groups, 3.80 £0.79 in
the simple MCAO group, and 2. 50 £0.97 in the HBOP + MCAO group. The scores of balance ability at 12
hours after MCAO were 5 in the sham and HBOP + sham groups, 1.50 +1.08 in the simple MCAO group, and
2.70 £2.95 in the HBOP + MCAO group. The proportions of cerebral infarction volume at 12 hours after
MCAO were O in the sham and HBOP + sham groups, 49.22 +7.07 in the simple MCAO group, and 41.96 +
3. 15 in the HBOP + MCAO group. Compared with the simple MCAO group, the score of neurological deficits
reduced significantly (P <0.05), the score of balance ability increased significantly (P <0.05), and the
proportion of cerebral infarction volume was significantly lower in the HBOP + MCAO group at 12 h after MCAO
(P <0.05). The pathological injury of brain tissues in ischemic region was significantly relieved, and the
expression of OPN was upregulated in the HBOP + MCAO group. Conclusion  HBOP plays a neuroprotective
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role in rats after MCAO, and the mechanism may be associated with the upregulation of OPN.
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[4] 2 ( middle cerebral artery occlusion, MCAO) #5570 | I,
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1 HRSHE

1.1 A4

fa IR SD KRR 72 eV T I, 1T 240 ~ 280 ¢
(BB =R R Y O34 |, 43 W IRF A4 HBOP + (&
F AR gl MCAO 20 HBOP + MCAO 21,454 18 H,

1.2 i p ik

KEBAZES  BGEYOK, EWRE . @EASYR(HE
VKSR AT R A AR Z Ve 10 min, (A8 Py 00K JE 15 3
100% , #JEHA HBOP + {8 TR HBOP + MCAO 41 KB,
KBHETT, 2N 20 min ZE 0. 25 MPa, ity Py iLE 23 ~25 C,
FERHE T ARE 60 min J5F, 20 min P9 AT 2 5, BUE KR,
I SIS = B I A SR, R 1, L HGE N 5 de
T8 17 56 AU 24 h BRI

BRT-ALH B .4l MCAO £ [a] it g AR R 406 P, AR
WA AAT (T B2 AR , A5 TG 1 4 3R 5% , 76 A8 5 4R 97 60 min
Ja—RIBGL KR, i S ge s B R R SR, R IR,
5 d fERIXF ISR . 24 h JEI TR RLHIME
1.3 FHypERH &

K FH Han 2517 ity K BRI ) Jik 26 4 9 7 57 kL MCAO
B, LAY ARFEER 12 h, g HKK, 5% KE& & B
35 mg/kg JEWETEST R, ZE30ATE Y 0 BRI 4 B A 35
B ik ( common carotid artery, CCA) K Fish k43 X, 7 E 53 55 )
CCA B, A F 43 LA 3 03t 0.5 .15 mm AbE 3 AR FF AR 2228
(8 ~10 em/MRAY 1-0) o F43 SCALFT I 45 Hr 5 FHLIT I 378 , v 9] 7
YR MITIH G AT E U ASBHWT M, O o 22 2R 25401 H
FEIBTIMGRE , 3 AL FT 25 ¥ AN BT 228 Pl o $2 3R 38 00 g 22 28 2 i {1
CCA FEHRE 2 ~3 mm &, IRE}BY HAL T F CCA FEI 00 56
LRSS 2 FT4540 (BERS BBk 40 XL 5 ~ 15 mm 40) B —/NET
O IR B RG vE A S r AR 2R (AU AR AR B A ) 42
H) 2/ N B CCA I RTHERE 2800 43 AL S5 HLER, hr B

(B 2228, Rt 0 LA TG 45 R A0, B FE A B 18, U A 283k
BEAN KA (18.0 0. 5) mm, K FUIF 0 W] A7 J B ke, o0 Bk
B PR RI R T

BT AR ZH IR BUAH ) 45 4 I % B 3 B8 4 0 3358 30 ik % 391 5
ik 5y 3L, 5 LA SRS K AR ARR S . KV,
1.4 REshMAT 50K
41 WERIMEEHSIMIK B8 Bederson 257 E43 15,0
43 TCAREDIREERIS 5 1 43 g kXU ETTUR #H 5 2 43« S AN
REREXTHIR B XTI A HE ST 5 3 4 AT E RIS 4 4 38 B sl AT
FE B [ REBE M US55 4« PR BRI s B iR ek
142 PN SR HES T A TE N,
B HlSE#A, K2 80 em, 52 2.5 em, 2] 70 em, {1 F1fifE
TVE5T,5 47 PR E , DURBERE (58 2.5 em) b5 4 43
YRR R s E £ 853 451 AECE Z 1) NAB R g T
K 2 00 BRI ARUT R 1 4 s e b H
LTk 0 4 WA AT P A 8
1.5 Sy kuie st ey YL e

SEEG AN ARG 12 h Ab L, R UG 5 2 4 R /)N il 1
AL T, F - 20 CF oK 30 min, 17 R m Y] A, Y1k
5 R85 1 JIF AR SRS EL A 5 2 TI A FIAS
S35 3 JIEIR R 5 4 JITENR - SRR Z A, 4% 11
2,3, 5- = RFLE AU &M (TTC, 5% & BIOSHARP A w] $241L)
TR EL % v Y o, LA AT AU AL K /N TTC G 25 53¢ - IE
BT i 2H R DX S Sy 21 T S AL ASE B X A i 2 2 K
FHHL (SONY DSC-W170, H 4%) 411 MR 5, 5% 15 25 S A1) 1 3 1
IMAGE-PRO PLUS 6.0 {443 ¥7 £ 45 (MED iaCyberne tics Inc,
U.S. A)AbEE 23 5iiE 5% 5 5K R 18 22 4 PN AT B8 X T A, 242
2 A 0 S AR FE X T AR 5 4550 IX T AR 2 B LA AR A B8 X T AR
ZRBI R R
1.6 HE #¢&

IO V) R, 0 Y0 5 R 0, IR ARG R T
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P 1 min; B PO DK, I RIBI PR E R OB T
b3 Y
1.7 Western blot 4|

Western blot 45l OPN 7E K B 15 5L [X. H 1) 2 3K 17 100
SEER I T ARG 12 h 40 FE, 42 B4 4 8h 9 Al figi B X 50 ~
100 mg 2 4G R F IF 0@ H 5 8, 47 SDS-PAGE Hijk kil
KGR AW — % & M B (PVDF B, Se K I BER A 5 ~
10 s) 32T & OPN-1 Hi (3£ & Santa Cruz 24 F],1: 500) 1
L4 CHEWE, BEFIEEEZ 30 min, TBST PR 3 WK, 4
K 10 min  ARYE—HUIM ZH0, FEIRFE 2 h(1: 1 000) , T 51b# %
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JIRYIESE S ~ 10 min, A7 Jr o A Quantity One (1-D
Analysis Software Version 4. 4, Bio-Rad Inc,U. S. A) 73 #1185 4%
4 OPN ZE 1 i F- 4L % A
1.8 “itspas

B L 2 £5 2R, R SPSS 17.0 et B A, 95 26 i) B3
FEBAT IS REAS ¢ K565, 20 4 8] Rt LU AeA T B0 R 3R O 2290 # o

2 HR

2.1 A7H X
2.1.1 MZEIIREEBIIES T ARYI HBOP + R F R4
KERP 2D e 35 0 BB, BLitiv 234k 0 43, 4l MCAO 4
12 h J5HI 2T BETESY 24 (3. 80 = 0. 79) 43, HBOP + MCAO 41
12 h JFRIZIRETES M (2.50 £0.97) 4%, HBOP + MCAO 413
A3 WA A T B.4E MCAO 4 (P <0.05),
2.1.2 PHERESIES IRFARY K HBOP + {RF AR K
S RE K T B, -4 B8 S PE A B 5 4. B4l MCAO 4
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12 h J5 A5 fE J13E43 M (2.70 £2.95) 4%, HBOP + MCAO 4
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MCAO 4143 2 (I F 24l MCAO 41 (P <0.05), WK 1,
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E1 HAKRFEEL TTC LEIWE

2.3 HE % ¢&

TRF AL B B XS 58 %8, ] WA 2 4 ) s, I
HEFA e J2 U B s AN A A0 S 8 TR AR IE W A, %
AT IRSBET 5 S FRITR] B ICK Mi, R DLAEAEAL . MCAO 4K BT WL
SRS Z 28, A 1, A TR e s S
BUAL, ZHEUKIM, & AR T, BSR4 4. HBOP +
MCAO HIRRBH i il (AR ] sk, UL 2.

s 5% B e AL O AN C RS2y A,

AfBF A20;B:HBOP + {55 K41; C: MCAO 41; D.HBOP + MCAO 41

2 MCAO #£#/5 12 h R AKXREEMEIXE
FREFEWE  (HE x200)

2.4 Western blot #2245 &
BFRAAIZE LT SR, H OPN ik ABLA K, i
X MCAO 41K B, TUE M5 12 h A B, &40
TREEAH 3 B BRTARZ(0.43 £0.09) \HBOP + R F- A2 (0. 61 +
0.11) .MCAO £ (0.95 =0. 13) ,HBOP + MCAO 4 (2. 13 +
0.24), Hrfr HBOP + MCAO £ 5 MCAO 41 b 2% 58 it
MY (P<0.05), HLE 3,
1 2 3 4
L e S

i af

OPN(41x10*)—
B-actin(43x10°)— e G G S—

1 48 F K 41;2 : HBOP + {8 F K413 : MCAO £1;4 : HBOP + MCAO 41
3 Western blot #;il] OPN 7£ & 28 X Ff % I Ay 20 41 o By R ik

3 it

Fl 1996 4 Wada 2" % 51 HBOP X fl fi 14 i 45
P B T AR, /25 s 4 T00E 17 14 1 72 oA 2 3
Stk TRATHTHIRIATSE & B HBOP REW ik 3% MCAO
KRBT HF, i /N A E AR 5 5 3 %o K B
BET R B BIF 5k I 15 s 48 TG 17 7T - 3 K U B
LI F ARl OISy &8 A A L iOb - o N}
Xt K R 28 R G R s B e T s e — 2B 1
IR SE 7% /25 1 48 T3 I 71T LA s B v B P o 45 4 /5
F1 I 5 P08 175, AR AU 5 7K e, 45 28 R 2L 41 440
ROy IS 0L 0, T 2 2 R AP o L T R
3 3 8 4 R R R A3 T R AR AR B RO
ANHFE S I, i HE SR T3 B ] Bl A Bl MCAO J5 (g
ZINRE W INAEFEAL , IR IR 2 SR s B 05 . T
WL BSR4 T 107 8 7T L7 S % R M5
i Hh LA 2 A T o Hu 250 3000 2 TR e 1R A
I AE A% 4 5 4L U4 20 T B J o e i L O i, DR
JFC LA 5 B 445, DT 1038 B o8 DB 52405 )5 1
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W2 I RE. T Qin %1 B 5T & B B R AR P B AT LA
TR S IS 8 Bk K i 15 S 2 DR AP R

SR DG T 8 R A 1003 755 el 2 DR AP/ T B AL
PIATERTERE . BT SE 3R & R A 008 Y AT g2
L PR P AR R TR S AR AP R, R
PRI FHLRIA I . AR LB, i R S e s %
YL e fe A Qi B 3 i1 2140 B ATP 177 A=, F
BT AT B8 A e T 40 AT DA fulf 0 Mk Jie i B 0 — A% R
( nicotinamide adenine dinucleotide, NAD) [ i J& 7%
NADH %84t NAD + , J535 B A 8 i = IRIR G 1 )
A, TGS RL1AR ATP [y 26 5 1 ATP W] LU i 5
BRI SZ A P2Y1 454 G Rho W5 530 %, {5 200 i
HA ) E 1 2 1 (osteopontin , OPN) ik B 4257

B 240 A 3L i (extracellular matrixc,
ECM) iy —Fh B ZINREtE R, B S AR - H 2 R-
KA AR (Arg-Gly- Asp,RGD) F51, | Z RIBTEIR N
ZRA L FAEY R b ARk, Rl 22 R R
OPN 225 T i KRG WG G B &84 U, Kang
LSRR S B BT I Bk L 7 K RO T X T Ak
(/NS J5T 40 B PN RT UL 3 OPN Je J CD44 32 AR (1 38
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