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[(HE] B HIREL(HBO)BRSTIRERIY NS FR% (PD) KRS RIFWBITER. i
KR A 6-FH L B (6-OHDA) B IhH/ER PD K BBLAY, BEYL S AR (A 1) & HBO RS S B BURL 4
(B 41) , A4 606 R 6 I 9 4 48 T o A B L ¥ 8 ( GSH-Px) M S L 7 15 4L 86 (SOD) IS R 8
(MDA) & BMZE 4k ; IR 4 b 2kl s PR R B R BR ¥R LG (TH) FME# 2 0 B R R 1 (CFAP) &
Bel2 Bax BHMRRK, &R B4 GSH-Px.SOD BEHIEFAH MDA FBEEK(P <0.05), TH FAHEHZT
K B2 BAFRBHE (P <0.01 B P <0.05) .GFAP ¥ B & Bax BEWREKEMR (P <0.01 5 P <
0.05), %t HBO BREHUBBUALIGYT PD KB, BRI K FRURG R Ao 0 85 B, 38 185 A SRR pL &4k B 1 48
BTk, B—FE B M 2R P Gy T i i .
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Neuroprotective effect of hyperbaric oxygen combined with anti-parkinson granule in treating Parkinson’ s
disease rats PAN Xiao-rong ,HU Yu-ying ,FAN Qiu-ping et al. Department of Hyperbaric Oxygen ,the People’ s Hos-
pital of Guangxi Zhuang Autonomous Region, Nanning 530021, China

[ Abstract] Objective To explore the neuroprotective effect of hyperbaric oxygen( HBO) combined with an-
ti-parkinson granule on Parkinson’ s disease (PD) rats. Methods PD rat model was established by 6-OHDA. Model
rats were randomly divided into 2 groups: model group(A) and treatment group( hyperbaric oxygen combined with an-
ti-parkinson granule) (B). The changes of the activities of SOD and GSH-Px, the content of MDA were determined
by using immunohistochemistry and the changes of expression of TH GFAP ,Bcl-2 and Bax protein were determined by
using immunohistochemistry in PD rats. Results The changes of ethology appeared obviously. The activities of SOD
and GSH-Px significantly increased ,and the content of MDA decreased in HBO group compared to model group (P <
0.05). The activities of TH, Bel-2 significantly increased , and the expression of GFAP, Bax protein content de-
creased in treatment groups compared with the model group (P <0.01 or P <0.05). Conclusion Hyperbaric oxy-
gen combined with anti-parkinson granule can restrain the degree of oxidative stress, elevate its antioxidant abilities
and significantly restrain apoptosis in substantia nigra. It is an effective neuroprotective and thempeutic measure for
PD model rats. v

[Key words] Hyperbaric oxygen( HBO); Anti-parkinson granule; Parkinson’s disease(PD); Neuro-

protection

M4 #%J% ( parkinson”’ s disease , PD) & —FpHE{& WHIFL R, 5 K4 (hyperbaric oxygenation, HBO ) 7£
SR YRR . EER, BEEWRMAZ B PD BB T —ERITR"Y . ABI5RA 6-



- 594 .

£ 3 £ B J (6-hydroxydopamine , 6-OHDA ) fiXi 37 {4 &
Tl A K B 00 H o 0 i X ) FE 4R AU PD K B
BE, W HBO Bk&z Fi o BB 6 BV BF < T AL 53¢

R P25 R FUR BRI IR R E AR

MR- RBIER D, U — ST HRE
Ao B 3k #2240 L PR T R 2 AR PRI FE DL,
1 #PE5FZE

1.1 LRI SPF itk wistar KR, &
& 250 ~290 g, R#E 12 ~ 15 W, T A ER K
FRERRI YO, FERE—RYIE, &
FS: SCXK #E 20090002, 1RFE&M:. EIR (25
5)C,RBE(60 £20) % . FISFRY TSNP H .0
ROWR (B KB B i E 5k £
BEREE), AnER. KK, SEARRSEN
BT B R ST 6-OHDA # 57 PD KRB RL, i
ETh ) 24 RKR,, & BT R BEYL - il
H(A4,n=12) %k HBO BX S HU B BN 4 (B 4,
n=12), HENYIRIEFR MEH . RIS S &
FXEREGIHEE (P >0.05) , AT ik,

1.2 Y WRBRIFZHFRBR(GYHIT
FRREARIZ #RAL) , A AR 12 ¢.11i250.6 g
BRI 2.5 g MIFE 12 g LT 0.6 g 413 g.H
72525 g HE 1.5 g BBk 0.5 g 55 4.5 5.1
ES LS5 g PR3 g B LS g 22T 1.5 g4
&3 g 2K 0.5 g BER3 g EAE 10 g .
JBBE 30 g, 3% BRBEE T2 RURIREE R 0.5 g/ml IR
BBRHEEZHA,

1.3 FERAN S 6-OHDA (S MKAA4439,
Sigma 4% &) ) ; 3 — B ( malondialdehyde , MDA, 3{t 5
20100417 ) , ARt H kT B Y85 ( glutathione peroxi-
dase, GSH-Px, 3t 5 20100521 ), #8 & 1L ¥ &5 1L B
( superoxide dismutase ,SOD,$it-5-20100521) ,iR57) &
BWUTFEREREY TR, Anti-TYH/TH
($#t5 900888, L EIFHFEMHRARGRAAE);
Rabbit anti-GFAP (#i,5- 10113505 ) | Rabbit anti-bax
(#t2 HO709) .Rabbit anti-bel-2 (L2 10409) , ¥y
TUAEPEZEHREVEARERAE]; ZEPRE (i
5 F20080529, 25 £ WAL= KM A IRA R ) ; 03-
Y900-001 ZZhHAe (M & ZE Folb A R4 F) 5 SR-
6N BN SLARRE LA ( H 4) 57228 | W4k St BTt
(L¥%);CX41 BAREH AW B MR (F8E) ;PMR +
Q550 W E R (TEE) 4,

L4 EHJrH:
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1.4.1

1 ®k/d, 364088 14 d)
1.4.2 KB S5HEH

LM,

1.4.3 GSH-Px 1 SOD( 135 Mn-SOD # Cu/Zn-

SOD Wifh) ¥k & MDA & B K2 bt Bl

BE B INA R 3 B E R & v B a5 E

GSH-Px Mn-SOD ,Cu/Zn-SOD #1 MDA K& &,

1.4.4 SEHRAEREOREGST oo
RATHEM A, S RBREH Rk B AT
TH,GFAP Bcl-2 1 Bax e J5 , H MR o &
HRUD b1 400 EHEBMET , M4 M REAES
WEF, RABEEXEGA AL, it
TH PR 2030 (4~/HP) Fl GFAP P 3% % %
(GFAP FRER IR 4% B —GFAP W ROEW ) LK
BT Bel-2 Bax BRI 2T H) 41T 73 3R (%o, R
R BTN BRI ISR, T 3K Bt
A, oA RERL R 10 S KO, A X3 #0100
MM, REME— BRI H BT REAED
Bel-2 i Bax & 5 FH M 2238 M9 40 M40 , H it 3L

4

LS5 S@ireEdiss N SPSSI3. 0 SEit#k{4 52 sk

ORI G 20, T B ROR LA B = n 2 (2 =
)N, TSI B BIR A ¢ K3, P <0.05 Sy 5¢

BHITEE I
2 #R
2.1

(P 3% <0.05), WE 1,

BETE AHEBRRTEEILK2 mV
(100 g - d)#H ;B A R R FH AR 10g 425/
(kg - d)#EH,FAF HBO L (K AKRETHY
M, SE R A YA 10 min, SR )52 100 kPa/min 33
T+ EF 0. 25 MPa, HZERE T %8 60 min HHEA
AR, AE 10 min EBEZE ERY LR,

BHEEYLAH 6 R(n =
6) K B, R B AR IR 2 B W7 3K BRURRT, 4R 908 R S 14
PLEES BTk EANO A P RBRAL, H &
JRARIK B, BRI THG6 H(n=6) KRKE
PREESE AMENE € , BRE T IR R0 E, B PR R
reZ ERAFESBK, SoH 37 CHEBE K 250
ml JUE Pk, ERETE 4% Z R PR (PBS,0.1 M, pH
7.4)250 ml, SetRf518 , 2HEERER 1 h, K5I
SEHRRET 4% HERP B EE B, O %

P4 PD R ERIA YT Ja I Scas i () BBt
B ESER LB B A5 A A, I GSH-
Px. 4 SOD %14 Mn-SOD JE#:FH55, T MDA & &%
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1 WAPD KRBNERMERMERAACERULERRE (2 £5)

% BE¥(n)  GSH-Px(U/mg) 4 SOD(NU/mg)  Cu/Zn-SOD(NU/mg)  Mn-SOD( NU/mg) MDA ( nmol/mg)
A# 6 249.23 +118.01 123.89 13, 81 32,20 £16.22 91.69 £16.25 10. 68 £0. 82
B4l 6 393.07 94,71 181.28 34, 81 32. 60 £20. 74 148.68 +47.54 6.83 £1.36

t - 2.3285 3.7538 0.0372 2.7786 5.9383
P - 0.0422 0.0038 0.9710 0.0195 0. 0001

2.2 W4 PD KRIRST I Bl (M) A fi 28 3
X i TH.GFAP,Bax.Bcl-2 & B K B4
A 41, B 41 TH FRPEAR ISR & Bel-2 B Rk

Y BT (P <0.01 = P <0.05), i GFAP ¥-#
HHRE Bax HEHERXHBEM(P <0.01 5 P <
0.05), &2,

#2 WHPDARETERHW & b &KX TH.GFAP Bel-2 Bax £ B X (7 25)

#HoA RE(R) TH FHH:4HI( 4 / HP) GFAP(EH L) Bax( %o) Bel-2(%o)
A% 6 23.50 £4. 51 64.17 £24.13 174. 64 +86. 18 155.7 £23.76
B4l 6 55.17 £14.33 22.50 £7.71 93.28 +20.07 203.33 £40.33
: - 5.1638 4.0293 2.2522 2.4925
P - 0. 0004 0.0024 0.048 0.0319
3 g ARG, A KM TR R B BT 4

3.1 PD MyJRERAFIE R i B BT £ B Rk AR P 42 TT Y
BEATHEARYE, BT H RIIE T IS e AR R AR 2 ks
PRAEAR , A BERH LM 2 ST AR v, b, BRITH Ik
PD ZRPER TR B 2 fR 17 VR T 15 HE IE AR OR B 25 dth 4
MNMIER. FIPHERYT B7EE S R T HBIHER PD iR
R 5% T HUE & SR LR B e & A s D 18 R
PR, HMAEPE T B R0 BTN
HHEEER A AMEERE 7 B LRE R
R HRIBIT TR TIRIT RIEIRTT PR b
IRYT M R B EE DR VA T LA A I 0 e 3R 38 1
PR,

3.2 PDEFEEHIE" LB, RAETHER
RSB T RARE T RABRES . i, RATH
SET HESRAT S IS R 45X — R ABIT R, AW
RYTRFBLT Bt B 4N 2505 G B 3R 1005 Ll 2y
SRS I A R T
IRA 2 B A AT AN 3 SO ST E £
Bk UL FF AT 5 ; B R LT
54 R R U 5 R A I B A LB A 2 3L A
AT AR ER & Z T3

3.3 7 HBO T, #U5RHEGHE A SR X 1 RE J1 3% 58,
RS S AR, AL G ERTE , (2 H
1% DR REM E T BBYR B . [RIR, HBO W] %4538
BB EIRBER RS, ' LR R -2 B WA,
SRR ED , HBO W {8 &k ik = B MR IR 1
(ATP) BRE LGSR, I3 {5 B A& B8, ff ATP 7=

HBO 7 434 fi i i % e P8 5 o, AR L MR P O 25
Sy3@a I AR R R HE A BB | SE A R AR 2 M
RN, E TR UR BRI

3.4 SOD Ml GSH-Px RIANEE WA B HE TR
I, HE SRR B Al R e T AL
GiBE S, MDA & P g R A0 S5 I B B 401,
ey, K F AR R R T A% G BT
RN s P i TH S8 2 7 PP M2 60 DA M4
T AREN R 2 PR T 40 ; GFAP B BB BT 4 i
(THWAERETHRREERERNS S DA ME
TR ) K SRR A, T Bel-2 # Bax
E BRI BEAR & 145 40 MO T A B BE B (Bel-2 2
PORT-RE, Bax 2IRETEE)" . SF, RA7
IR 23 966 BE A PD A BRSSO H o BB R [X 3
4 5 SOD GSH-Px Il MDA & ; S Uk %646
Wl TH PR 40 %k ik . GFAP  Bel-2 1 Bax %3k , W
£ HBO Bt & Wi BURIYAYT M L3k 7 AMEFRI R ,
TS E R B M ARSI R T R a2
WAL .

3.5 ABFSE AR R H SR A B R GSH-Px h

" (249.23 £118.01) , & SOD 4(123.89 +13.81), 1

2 HBO KRS HURBALGIT A , RS BIAAREE
M7 E, T MDA (& B TR (P 1 <0.05),#27%
HBO R & HLRMALIGIT/E, PD REAMAKREL
THRES SR , IR AL NSRS 3 , A T35 T 0L
AL MERR A M E R BEH . FEBP Cw/
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Zn-SOD FEH WA ARBEE, A 45 (32.20 +
16.22) ,B 40#47(32.60 £20.74) , Bi L £ R T4
2B X (P >0.05),{H Mn-SOD & B 7 & 8
8,5 S0D J2 GSH-Px EH MBI BHBEE (P <
0.05) , 188 Mn-SOD J GSH-Px [75 18 Jr UR%
3.6 ZALIMEED| PD AR L HBO RS HiEM
WIGIT G, PD KR GFAP ¥ ¥y0% 25 B A B B %
K, TH HETHER —~EBEMNAR (P <0.05),
7~ HBO BR-&HLAE SUBLIG YT AT 410 il B 712 e B 4 g
RIS A R 35| & M S s R AE SN, 3 M T PD K
BE DML THE, NTED R ZEEEHE
JCHIYERT
3.7 EEZBAMEIRRIY K FE HBO KA HiE
BRAEYTE , Bel2 BRREHEB AR, Bax EHE
KB RER(P <0.05) , 7~ HBO BX& PR Bk R
E—ERE LR B E A Bel-2 & FH #0140 &1
Bax EH MR, TRRIHIH 24 M & AR R T

£ LRk, HBO BAS ST BRLIS T Al d 1

JRN GSH-Px, & SOD W& & , W8 fid &b it
155 kB B EE R, W08 £ B ik RE i £ ot
6-OHDA HyTi 3% 66 77 , 101 1 B T2 6 o5 440 fa 348 2 % 4
T, AT —E B E LR L Ok EIT, 2
HHM A IR E , B IR IRER. & PD KKRIAE
TR EETHEAA MBS ARG TR X
PIEEZ TN AR RETER, FaNERP T
BIF R, B—Fa MM &R FIEIT 0, Vi
PR PD B3 B BTG T A BB 42 408 T B w3 ie K
o

BH W

1 W, R, R & EASE 6T A &R IT SO R
[J]. sefiNg 2 SR SURBE ¥ 2 K, 2006,13(4) :255 - 256.

Chinese Journal of New Clinical Medicine, July 2011, Volume 4, Numher 7

2 B B, KO, BEARA AR E /TG E
EMETOR T ROREE )], IR KEERE, 2009,24 (14) : 1273 -
1274.

3 R TR0 oh E 2 69T I B B3R S T b
T ML RS RIS RN AN R[], PEHE
#2,2005,4(1) ;12 -14.

4 fRERSR, WD, AR, . BR TN 6- L I R sh # S
BRI RBF[T]. P EKE IR ,2010,3(10)
933 -937.

5 AHR, WS KRS EECEE M. e AR T MR
45,1991 .49 -58.

6 FER. MR RERBEMENRBHEE]]. AREE,
2000,4(2) .184 - 186.

7 B LKA SR RMN SRR BAEY - 25
[ 244311 ,2006,27(3) :102 - 105.

8 HuER,RESTE B DRI RS RS 2R R
FIMBTEAARE R (J]. E P BB H%,2001,20(4) :11 -
15.

9 R4 BERARESERTMM]. KT WREM2EAR T,
2001 :172.

10 Henchcliffe C, Schumacher HC, Burgut FT. Recent advances in
Parkinson’ s disease therapy: use of monoamine oxidase inhibitors
[1]. Expert Rev Neurother,2005 ,5(6) :811 - 821,

11 E R 2 BEAERFHBEIM]. Jb5 FHEFRE R
+1,2006.31.

12 fugdtd, RS, 22T B, . AN S 45 1 1 2 3R 2 2%
YR AN R W [I]. PR SRIKAEE
2003,22(3) :160 - 163.

13 RBWCR, B0 RS, S BREN - R EZ ORI &K
SRR T]. &2 5T ,2007,29(6) ;401 -404.

14 R, AR, IR, 5. B 62 A U 0 BRI
YA RN EALURREAT]. I RES,2009,30(10)
1432 - 1434,

15 FAEAR. ME PRI RE(M]. B WHFEE AR R,
2004 ;33 - 34.

(McAEB A 2011 -04 -12] [ A48 RE2H F #)

REFTHRG, SHNEUTHESTE:
- PXRE RBRE(EABEEALE),

- WX E I
- BATRRS AR

O AWM =

- B EEBRAR ML RS TS E - mail,

(P EIRKFTES) FERBAA

- SECEE L EE (B, SESCRAL A TR, SRR LRI (R X BE) .

- AEERSN (R HAEER SRR AR BRI o
- AU (GR) A4 SRITENRE— B, 3 o T R4 B A 4880

» RTIGHER -




