F Ak PTD-SOD X4 K F& 5kt 14 i R 10 55 7 £ i 1A B9 R 3P 1E
rtdE, IR, KNG, B U GRS TSR, BN 350002)

HWE: BRY HRIToR# F PTD-SOD x+ X K & kb4 s 4k do B /% (cerebral ischemia-reperfusion, CIR)7| AL #4 i 5145 9 4%
PAEREIE , Tk R &AEFRAE X R K I P 3 hk ] £ B 24 A (middle cerebral artery occlusion, MCAO), #k e 2
h, Bz 24h, FHbaw—E 4 §4F PTD-SOD 10, 20, 40 mg-kg™", 2 k-d'. 3 KE MCAO X R #AT4# 24T A
PHMILEF D TTC £ & 50 F K KRB @A ; A4 kim K KR8 4 # F SOD. GSH-Px. CAT #7 /1 4= MDA,
NO #4 %, HE 2 ENEKR A WAL BREKAE, R PTID-SOD THRHREX KA ZAITH, BRI BEELER, BEHMK
7 SOD.GSH-Px.CAT # /&M, ARG 2022 7 MDA & NO 4% , 8, %2 i 41 22 5% 32 7 % (P<0.05 &%, P<0.01).£5i¢ PTD-SOD
TR % CIR AV 2 afo 4, LA Tab 5 sk A G AB, REBENOMAZHFHA X,

KR B a8, RAALYEALE; S BmatiE; Awi; BRIPHE
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Protection of Fusion Protein PTD-SOD by Oral on Rats of Focal Cerebral Ischemia/Reperfusion Injury

YE Nanhui, LIN Yanyun, LIU Shutao, RAO Pingfan*(lnstitute of Biotechnology, Fuzhou University, Fuzhou 350002,
China)

ABSTRACT: OBJECTIVE To investigate the protection mechanism of fusion protein PTD-SOD on damaged cerebral tissues
by studying the effect of PTD-SOD on cerebral ischemia-reperfusion(CIR) of rats. METHODS" To establish middle cerebral
artery occlusion models with middle cerebral artery thread embolism method for two-hour ischemia and twenty-four-hour
reperfusion, to observe variations of areas of cerebral infarction by TTC staining method, to measure changes/variations of
indices of anti-oxidative system and oxidative levels of cerebral homogenate of rats, ‘and the damage situation of cerebral cells
were tested by paraffin sections and HE staining. RESULTS ' Compared with model groups, the areas of cerebral infarction of
administration groups were much smaller, the levels of antioxidative indices of cerebral tissuse, such as SOD, GSH-PX and CAT,
were significantly increased, while the level of MDA was significantly .decreased. At the same time, HE staining showed the
damage situation of cerebral cells of administrtion groups were less than-cerebral cells of model groups. CONCLUSION Oral
administration of PTD-SOD is able to_improve levels of anti free radical effect on cerebral tissuse, as well as lessen cerebral
infarction and decrease the damage situation of cerebral cells of ischemia reperfusion rats.

KEY WORDS: protein transduction ‘domain; superoxide dimutase; cerebral ischemia/reperfusion; free radical;, protection
mechanism
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HHH PTD-SOD, 1ESE [ ik H R AR MEVEAE
VIR EY) T NG N B D RE . AR SEIG AT S
Wit W EE PTD-SOD 5l d5i 14 K fivi A P4 AL RE I 1)
KA, TR PTD-SOD X w4l 2345 4 J () oR4 4
B
1 ##
1.1 EZGH

PTD-SOD T8 (4 MM K 24 A4 L REWF 5 Bir
AIF ) s 210U UM (TTC YA 771 FH B35 1R 0 o B T ok 3
0.2%#5 H1, G PR AE (B 245 4 P Ak 2 R A BR A
Al)s KA SRR 10%7K A5 SR T K UK
1 (24 8 b iR A A BR A R A (MDA
SOD. #JptH kit S AW (GSH-PX) A A AL &
MR 7 o (P mt AR TR B RIS BT 2
AC T R ARG AT R4 E -
Gy 4l
1.2 fX4s

752 BRUEAMAT WA KOG EETH( B AL AR
A F]);: T10 basic HZIA 4 (HEE IKA); UVM-
340 HL T RSP G AR 1 A 7)) o
2 A%
2.1 B ks

5 SD Ki 50 2, &, #KE230+£20)g, H
TR B RS S A L SR SR BT T UE
T SYXK([#)2004-0007 o SEHG A& Y. &« K
FARTERINLY A 5 41, FR4L 10 1, BB TR 41«
AL . PTD-SOD . s &7 &#=41(40, 20, 10
mg-kg'-d”', Bl PS40. PS20 FIPS 10 Z):- 4
TAEWFSE BT fit PTD-SOD % T8y . 2-mL A= 2
K, BEH 2 Wed, BRI, RFEARLIELL 2 mL
ABLERIK, LT d.
2.2 fiq ol B (MCAO) 1 4

TRRGZH 2 K, KEH 10%7K 5 %5 (350
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FUEFYIOKZ 2.0 em, B2 5 AR S
fik(CCA). #i4hsh ik (ECA), 43 7] 453 CCA I ECA,
TELE LI CCA [z Qoo 4T — A gh, ki Je e fx:
N BIIK(ICA), £ CCA &5 LA S AT Z M BY —
“VYIRDIN, ieh v D) DA 2 ki,
PIRAGEAT AE S, Bk b e, 4k8:46 N iz,
Z KM P B AL (K2 1.8~2.0 cm AKAR T 7)), 5%

T EBACR I 2557 2011 4F 7 H 55 28 5 7 )
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AR NS . BRI PR RE S 24 h JE SR «
2.3 fabRillE
23.1 MEATAHEVES WA ¥ SR
Longa P 4rik, K RIEHE RS HEATEr . 0 43
I, TCMEARTE; 155 AReSE AR 2o w5
2 05 ATEIANIA, el ATER R A e 3
grs AWmME, ATEN A EHE s 4 2y AREATIE,
HUUKE N, 1950 @&z al b i .
2.3.2  NBEZEIAR AR KRS 2 h PR
H 24 h G, I 10%KE ARG, JF 7855
FEFEOE, ZOERET PBS L2 P O
R, T S U, 2BR /NIRRT
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RO 3L 7 A MESCE 2T 37 CH 0.2%TTC
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BRI €, SR o FH A% I 2 i [ 5, 24 h )i
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ik 15 A T R 2 AT
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TS HIF B RAEIL G, 12 Bl I R A4 ) 2 ] g
o, BTFARYEA KR, 5RTFAR4ML,

PR 21 4o 22 ) REDP 43 B S 488 15 (P<0.01), 18 B 3 A
T SRR MILL, PS40 AP ThAEED ] B
FAIL(P<0.05), PS 20 1 PS 10 4273 B A G112
B (P<0.01); 5 PS40 ZHAfLk, PS20 F1 PS 10
AP T Re VR4 BH 2 PR (P<0.01), &5 SR W% 1.

#F 1 DHREE PTD-SOD x{ ki F i i K B 4 7 ik o
i A% 38 W AR B %

Tab 1 Effect of PTD-SOD by oral on the neurological score
and cerebral infarct area of rats subjected to ischemia/
reperfusion injury

yil . %Hi{l ?fif%ﬁlj HEE&E'ZLMF\/
mg-kg SV mm
BFARA 9 0 0 0
R4 9 0 2.53+0.52"  169.83+2.72
PS 40 41 8 40 2.00£0.74”  101.60+8.14"
PS 20 41 8 20 1.55£0.52%%  90.32+7.15%
PS 10 41 7 10 1.50£0.529Y  87.56+7.647

T BEFRML, DP<0.01; SEA4UMHLL, YP<0.05, YP<0.01;
5 PS40 41 ML, PP<0.01

Note: Compared with sham group, "P<0.01; compared with model group,
PP<0.05, ¥P<0.01; compared with PS 40 group, ¥P<0.01

3.2 PTD-SOD i [l A A¥ [ B (1) 5 1)

PR i F 4 TTC Jet)n, TR
DR A D30 A A X IR AR, 24 o R iR AL
s BB n] W BRI R ZERE s s A
HAH B H IR ZE AL 5 i v 40 HEURS 48 Imagepro 6.0
A S A AT A, 4 SRR 45 2 4 i
U AR 5 A 70 24 L 5 B 5 kb (P<0.01), 45 3L L 3%
1 A 1.

3.3 PTD-SOD *iZHZ%) 9 1. SOD. GSH-PX.
CAT 35T MDA, NO 75 5 5200

1 WAL K TTC EER
A-RTARY; BB, C-PS404]; D-PS2041; E-PS 104l
Fig1 Results of the TTC staining in brain tissue slices
A-sham group; B-model group; C—PS40 group; D-PS 20 group;
E-PS 10 group

SR FARLLUA L, B 4] ) SOD. GSH-PX.
CAT )3 J37/KF-01 & B (P<0.01), 11 MDA A
NO (¥4 5 W] RN (P<0.01); SHMAMLL, %
45250 SOD. GSH-PX..CAT M 11 /K10 & b
HiI(P<0.05 5% P<0.01),.Jfij MDA 1 NO 1) & J] &
> (P<0.01); ST AR4AMLL, PS20 Al PS 10
ZHf) SOD. GSH-PX. CAT M35 J1/KF2 548
b2 X PS40 4111 SOD Fl GSH-PX i Ji
58, HnSOD MiE hER A A S E X
(P<0:01), {H CAT I3 77 W H IR 5 3 1 F(P<0.01);
S F AR, PS40 41111 MDA 1 NO )4 5
HHTE N, Hh MDA &R ZEFEAHIIHE X
(P<0.05), PS 20 11 PS10 £1f] MDA il NO [1) 55 &
HHT R B, g PS 10 4111 MDA F1 NO & &5
T AAH L) 22 5 HAT e v-24 53 L (P<0.01), 45
W3 2,

%2 OJfEE PTD-SOD #f MCAO K R 41 44 4 fL 46 47 49 %
Tab 2 Effect of PTD-SOD by oral on the biochemical indicators of rats subjected to ischemia/reperfusion injury

4073 LYk SOD/U-mL™" GSH-PX/U-g™! CAT/U-g™! MDA/nmol-g™" NO/nmol-g™"
BFAL 9 329.21+6.190 191.20430.01 0.495+0.031 11.11+1.25 12.67+0.96
BRI 9 317.28+9.94 153.24+15.14 0.331£0.036 18.46+2.24 17.44+0.99
PS 40 41 8 351.60+£7.682% 213.02453.98"9 0.368+0.030%% 13.2542.02D% 13.15+0.45%
PS20 4 8 333.58+13.67" 235.94+66.22" 0.516+0.069" 10.87+£2.27Y 12.05+£1.25%
PS 10 41 7 325.06+7.65 231.55+53.62" 0.53440.092% 9.56+1.489Y 11.79+0.7629

TE: SEFARLME, VP<0.05, PP<0.01; SHIEL4UMLL, PP<0.05, YP<0.01
Note: Compared with sham group, "P<0.05, ?P<0.01; compared with model group, ¥P<0.05, ¥P<0.01
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D E

B 2 HE 36 4 K& ((200X)
AT R4 B-HEMA; C-PS4041; D-PS204; E-PS 104l
Fig 2 Result of HE staining(200X)
A-sham group; B-model group; C-PS40 group; D-PS20 group;
E-PS 10 group
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