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(=] BNy W58 EEE & M (hyperbaric oxygen preconditioning, HBOP) Xt /)N B A i v 3l Jik 4] 2E ( middle cerebral
artery occlusion, MCAO) (L4 7EF BT i N P2X7 24K (P2X7R) FikmysEmi, Jii: ¥ 72 Rt C57BL/6 /NEL 4y
I BT ARAL (sham) |85 SUBUE B 15 F- R 4L (HBOP + sham) . .45 MCAO £1( MCAO) | % JE 4 HUE B MCAO 41 (HBOP +
MCAO) . 334 F i 57 /I L MCAO BB AR J5 24 h S Longa 35 X8 /1N B AT 1 26 0 R 37 45, G0k = A 3 D0 S e
(TTC) Btk FIW K AT AL B0 , TUNEL U4 2 AN 119 DL, S 23 5 PCR(RT-qPCR) 5 0L%¢ P2XT7 Z A& mRNA
ik, G4t MCAO ZAS 24 h,HBOP + MCAO 414 28 D) flg 2 PP 43 W1 i I T MCAO 41(2.33 +0. 44 vs 2.89 +0.59,
P <0.05) ;HBOP + MCAO £ [ 1 5E W] 8./ T MCAO #[ (44.08 +8.46)% ws (63.00 £5.25)% , P <0.05]; HBOP +
MCAO 41 T FHEAIIECR P2XTR mRNA 34K -] G T MCAO 41(P <0.05,P <0.01) . &5 & H 4L BUE 1z ]
DA SR PE MCAO /N U Z28 Ty R 50 i/ AT FARRL, /0 40 LR T, ELAT T M 07 P, B 0 T i
53E%E MCAO J5 P2XTR M3k THEE .
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Effects of hyperbaric oxygen preconditioning on expression of P2X7 receptor and its

neuroprotection for cerebral ischemia in mice
Zou Yongjie, Huang Yuxing, Li Yuhong, Chen Yujie, Fu Chuhua, Cui Gaoyu, Feng Hua ( Department of Neurosurgery, In-

stitute of Neurosurgery, Key Laboratory of Neurotrauma Prevention and Treatment, Southwest Hospital, Third Military Medical University,
Chongqing, 400038, China)

[ Abstract ]| Objective  To study the neuroprotective effect of hyperbaric oxygen preconditioning
(HBOP) , and the effect of HBOP on the expression of P2X7 receptor in mouse middle cerebral artery occlusion
(MCAO). Methods Total 72 C57BL/6 mice were divided into 4 groups: sham-operated group, HBOP +
sham-operated group, MCAO group and HBOP + MCAO group. The MCAO model was established by suture
occluded method. The neurological deficits and infarct volumes were detected at 24 h after MCAO in mice. The
apoptotic cells were detected by using the terminal deoxynucleotidyl transferase mediated dUTP nick end
labeling( TUNEL). The expression of P2X7 receptor mRNA was determined by RT-QPCR. Results Compared
with MCAO group, the scores of neurological deficits were reduced obviously in HBOP + MCAO group ( P <
0.05) ; compared with the MCAO group, the rate of infarct volumes decreased significantly in HBOP + MCAO
group( P <0.05); compared with MCAO group, the apoptotic cells were significantly diluted in HBOP +
MCAO group( P <0.05) ; compared with MCAO group, the expression of P2X7 receptor mRNA was reduced in
HBOP + MCAO group(P <0.01). Conclusion The results suggest that the HBOP have a absolutely neuro-
protective effect, it can attenuate the injury of the experimental MCAO model, reduce the infarct volume and
dilute the apoptosis, and the neuroprotective effect maybe concerned with the delayed of P2X7 receptor’s
expression after MCAO.
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AR I A 22 SRR S UL 0 5 A E , TE R 2250
BEPAR T &R e R AR S 08 R
BRI LAY IR K Ak (A I BN AL
P T B R R R R R A2 R R
T13& [ ( hyperbaric oxygen preconditioning, HBOP)
HCHA 2 A A B L B, AE SRR R S5 7 T A5
BT RR . BT 20T, HBOP i 5 b
ZEITX AR I A S2 R, B IO 1 (H A
BB AR, AR A BESED ) & B, P2XTR 76 Bt
I PERRB A P i T R A T EL AR AT R
KB R RE IR Y P2XTR (38K, R, AR 5T
FIH /N BB I A 26 ik 141 2 ( middle cerebral artery
occlusion, MCAO) #i 7Y %< HBOP X 5246 #4: MCAO
FyA 2 R E TR AR AR P2XTR A b g fE

1 #R5FE

1.1 Sz

TR Y CSTBL/6 /NEL 72 H R i 22 ~ 25 g(5
SR RETFERIMEIIT ST I S8 sh By o B L A MR TR
20 ('sham ) | /=5 FE 40 T 33 7 T K 2 ( HBOP + sham ) | B4
MCAO #[ ( MCAO) . 7 JF 48 Wi 3@ Jif MCAO 41 ( HBOP + MCAO)
444 R 18 H
1.2 S
1.2.1 RS W v e IR AR ST i 7 v
TR R BUERN . ¥ C57 /NRE T REA N (5 KA
FRT A BB RIS 22 ~25 °C MR T, A AR 5 1/ min
PEAR 10 min, A6 P9 SR > 98% 5 3¢ P HEIR, 1 4 i S
L, HAEN R F 15 min IR R 2.5 ASRAJE(0. 15 MPa) ,
Fa 120 min; B 45 45 A0 sy 15 min 2% 181 k/d, 4
5d,
1.2.2 MCAO shiyimihil s 7E3CHk[8 ] M FEml [ 2 7 ok
KLAZR AR/ B MCAO B : S B8 Sh AR |G 12 h 286, A Ak
Ko 1% G Z 40 50 mg/kg M6 1 i SRR I, A0 BIMOE 6 522
TS A e ) 11 4 5 - . R 4 80 Jbk | S 9 sl ik B 30N B ik
Se5 IAE LN K AN S ki 0o 370 22284540, PR30
SMNBIGIEC di FH 6/0 22 2R 25 3L, I H3i 0 0 BLER 6/0 25 4L
& eI KL S TR 4 2 A WAy 18—/~ a)
PN E AL 6 80 Bl PN, 45 FL 9 B 22 4%, 8 I 3R 3l Tk
N BHIKEEFLLR T | K 2 1013 -2 A 25T P 3l ik 1 P B L 2 38
FRH T, LR B A BE S Bh iK 5 AL 0.8 ~0.9 em, AT [H]

710 ~ 15 min, sham 20 HBOP + sham ZH /> B2 48 5 75 [
MCAO 4, {HH£R4H A 25 0.5 cm 5, HBOP + MCAO 41F
R 1 W 0 f5 24 h B
1.2.3 W& IREFAIT5 MCAO )5 24 h, 5k F Longa
WU R EEFTEESY 10 43, TR ARG 5 1 4, 4 R N U AT
PSR , ASRE ST 2 i (R EE I35 457 ) 52 43, ICA T IS i) )
JiEtt , S8 (rh BEAN A 43 ) 53 43, il ST B pi) R 005 459 ( 2 R A
Zi03) 54 43, 06 A 30 s IR R
1.2.4  JRFEFE 20 2 MCAO #HL)S 24 h, FAHL 6 H/\N
B, 1% 3 B L 22 A BE R I I WSk U, F — 20 °C 35 20 min
Ja, VIl mm A BV R BT 2% /92, 3, 5-=# A
AW (TTC, Sigma 2\ w] ) BER 522 vhif 37 “CEEIEE 10 min
J& , F 10% ik R o 12 h f B ] 4 4 1 il A 4
T FAALA M8 R4 )5 , FHl Image Pro Plus 6. 0 S Fif 545 S E 474
B, 4% Swanson 251 {7 g A REAE 3 AEFE R = (IE WM
I — B FEAN I 5 AR AR / TE B A % 100%
1.2.5  JE A oK Sty b 1 4 R 5 (TUNEL) 46 00 48 A 9 1~
MCAO FEA5)S 24 h, BEFIUR , A IS E , BB LY o %
8 Roche 23 B #RAF U8 B HEAT R SRR : A5 —3% H, O, F B
WEA 10 min—20 wg/mL FEE HEE K #3515 min—20% fif 4
L7 +3% BSA £/ 30 min—3i il v'TdT 2 W IR AW, IF7E 37 °C
BRGNS 1 h— %% 46 77]-POD ( converter-POD) , 1% &
30 min—DAB B R ANEE YL,
1.2.6  SZAT#56E it PCR(RT-qPCR) K5l P2X7R mRNA ik

MCAO #ALJ5 24 h, B 4145 WL 6 S FEAS, Kl P2XTR 1
mRNA 25357k, P2XTR 1§54 :5'-CCTTCGTCCCCGGCTA-
CAA-3' R84 :5'-GTGCCGAAAACCAGGATGTC-3" | K/ Hy
127 bp; ¥ B B-actin NS, FiES|#:5 -ACCCCGTGCTGCT-
GACCGAG-3', F i8] ¥ : 5'-TCCCGGCCAGCCAGGTCCA-3' | Kk
/NH 249 bp, 20 pL R R H1A Z : cDNA 2.0 wL P2X7R |-
TW5I 4% 0.5 pL, SYBR Green Reatime PCR Master Mix
10 wL.ddH,0 7.0 pl, RJVFEF:94 CHASM: 5 min,94 °C A5
P30 5,57 CiB 2k 30 5,72 C#Eff 30 s 3 30 MEI; )5
72 CHEf 10 min, BEARERLAFAT 3 Uk, Bdlge 2700 g3
JEATHIX Fek AT
1.3 %t o

FrA AR, & £ 7R, N SPSS 17.0 Gei T34, 21 1] 22
AT E T ZMT .

2 HR

2.1 MZIHPiFy
sham £ 2 HBOP + sham £[1/) U #H £ Sh REXY Tt , M 22 2h
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RBSPE4r R 0 43, MCAO 4 24 h JFH &I BEPESr R (2. 89 =
0.59) 4y, HBOP + MCAO %1 24 h J5 #i & I Ag 174> (2. 33 =
0.44) 43 ,HBOP + MCAO ZH7F-43 B A% T MCAO ZH (P <0.05) .
2.2 JEARSLE B e

sham 2 & HBOP + sham #H /)N LR WLAEZE 4, MCAO 24
24 hSEHEBEZ H7(63. 00 £5.25)% ,HBOP + MCAO 41 24 h J5
HHAEHR N (44.08 £8.46) % . HBOP + MCAO 4% 5% % I i 1%
T MCAO 4 (P <0.05,& 1),

A:sham £8;B:MCAO 21 ;C:HBOP + sham %1 ;D : HBOP + MCAO %1
E1 TTC & ENEMELEE

2.3 Az mpe TR

sham ZH il HBOP + sham 2H A T35 B4 A%, 70301 4 (2. 25 +
0.32)% F1(1.97 £0.19) % ,MCAO A T- 485 (52. 48 =
9.49) % ,1fif HBOP + MCAO ZHF) T35 %00 (39.71 +8.86) %,
HBOP + MCAO Z i i T~ 45 %k b 2 flk T MCAO #H (P <0.05,
E2),

A:sham #1;B;HBOP + sham #1;C:MCAO #1;D;HBOP + MCAO £
E2 MCAO #4524 h RE/NRHIEFTHESR (TUNEL)

2.4 RT-qPCR #:m P2X7 %4k mRNA # & ik

HBOP + sham 411 P2X7 3Z{& mRNA %125k F(1.35 +
0.12) 7 F sham 41 (1.00 0. 08) (P <0.05), 7 MCAO J5,
HBOP + sham £ 1 HBOP + MCAO #1 (1.34 +0.16)24 h ¥
P2X7 & mRNA % ik K EAS b A K, MCAO 41 24 h () P2X7
ZAK mRNA AR X R 35K (1,69 £0. 19) {7 T sham 4 (P <
0.01) ,1fii HBOP + MCAO 41 24 h ) P2X7 5Z{& mRNA #%f3=2ik
K Z A F MCAO 41 (P <0.01)

3 g

[ 1996 4F Wada 25'% % 38 HBOP X i it 1 45 i
FER LK, th TG R B b 1 %2 4 R A6 B 22 AR
OB TR Z ) e, A5 R, HBOP BB
R ME Y RE R R A B X
I 52 R, 6 F AR A v gl it B 3 K %A 455
R EERE X,

FEAR LG v, FRATToR FH /DN BR324 1 ik A
MCAO 7Y 2745 RN T3 BT fi, 7= A 1 e i i [l mp
S RUEMER, EE VRS, s/, AT B T, 2
SRy R ke bR G S AR IR ) 9 L AR
B PR GRM A RIAR L, BEAA 08D B T AR 0 SR
R PR ST s ) IR B 2 DA S i R S 3k Bt o P
BRI A PR A Hh R s LR
PR RR A R T8 & HBOP X i it it 453 45 9 V6 . 3%
A58 & 3, HBOP fig B 8 38 % /)N L MCAO J5 i fih 48
Difg2e i, 4a /AL, sl /D pp 2 A e i g T, B
AW B IR B 3 5 FRABE I I BRI P Sk I
PRI RIE T 45 SR AT, BRI A SRR RGE
HBOP R 7k AP B i 35 A W i A 44 TS (B A1)
AR A i 5 H R B (9 HBOP 58 R[] 52 538 20 4 il
&N iR il B4 it 52 A5 R LA K MCAO #5050 1 45 T vk 45
JRPRAT X

P2X7R J& P2X Z R plRe i — AN, ST g
A E SRR B S I T LR AR 35 B o 1)
PH B -3 38, 17 v 3 R 8 70 sk i) ke e &2 i 25 T
A 75 3 X 437 o 3k 900 1) R 43T 1 S B AL 3l
FEANMIET . P2XTR FEM S RGN IZAETE, /DR
JO AL | TR B 0 240 L /0 5 e I 240 i v T A 42 T A
M AE 4 P2XTR (R Ik, FRATE LI b &3,
HBOP A L - /)y BRUIE 5 Bl 4 2L P2XTR 11 & ik 7K
S, TiZE MCAO #:45 J5 , HBOP + MCAO 4 /)N UK 41 41
P P2XT7 SZRF IR IE L BAKF MCAO 4, X il g5
HBOP [ 54 11 A 3¢, M SemFsEt %W, P2XTR
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e B A G 4 Ak s L i A R A s e 3R
150 SRR A L ARAE SV 200 00 1 M S e 1 A 45
Uit A . Chu 260 BF 58 & B, P2XTR )4
FIE BN 75 A 1 /N J52 I 4 e 2 T B S 200 B8 s %) 2R
N TL-18  TNF-o J 1L-6 &35, T 21 ©5 CAL
X2 TR0 T D AR T A RS (R BE T
PR o Jun ZERIESE KB, ATP R i i3 P2XTR 5
AL TC SNATAL (Y 4 MR BRI K, 5 5 4l L IR BE, i
FH P2XTR 1 41 i 57 8 98 5 A 28 7T 0B 1 25 (oxygen
glucose deprivation, OGD) %5854 o e 1fit o 5 | 362 i 454
03" Melani 25" BF 55 % B, /I8 2 J5 40 b % 3K #Y
P2X7R &5 T AHFEALJE B A 4L 2345243 , g I P2XTR 1)
TG AT LARA Sk el b 2 D RER 03 , 46 /M AL AR
Fp 2 A4 /5 . L4k, Domereq 2% BF 5% % B,
P2X7R 1 K e 1ML J A5 23 X6 2> 5 Jie I 400 Jfd 7 A4 4
Uk, FAT 1A HBOP X ik it (9 47/ , vl 2
1 FEZE /N MCAO J P2XTR Bk T Ve .

M2, HBOP X /INBRL S 3 M MCAO A5 7 1 i £ 3
Ve FHRAT , o i 2E28 MCAO Ji7 P2XT7R #y36k T ml
RS2 LR AR R ) FEEAL] , X 3R pl 2 AR
AR B HAEARTTHEST HBOP 7] LA %R 1A e i 4 Sk
(R K I 25451405 , %F HBOP (141 PR 1 F B2 44t T 85 22 119
P IEAE, RRARS I A A — o 1 R FR P, AR 4
i HBOP Xt P2X7R 23k (4 5% 1 0] 8 2 i £ 7 45 FH 4
B (E R 0 ) 22 R4 i P9 P2XTR A5 ik, B Al
T R IR A L P 1 P2XT SRR T B A LS I S5
WFgE it — 2R
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