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The protective mechanism of Naoxintong on cerebral ischemic injury in rats

ZHANG Hong-ju” ,ZHAQO Zhong-xin, XIA Bin (Department of Neurology, Changzheng Hospital, Second Military Medical U-
niversity, Shanghai 200003, China)
[ABSTRACT] Objective: To observe the influence of Naoxintong on expression of glucose-regulated protein 78 (GRP78) and
GRP94 in the striatum of rats with focal cerebral ischemic injury,so as to investigate their possible protective mechanism on cer-
ebral ischemic injury. Methods: Ninety rats were equally randomized into 3 groups(n = 30): sham operated group, ischemic
group (Focal transient cerebral ischemia model was established with intraluminal occlusion of left middle cerebral artery) and
Naoxintong pre-treated group (Treated with Naoxintong 5 d before ischemic injury). The expression of GRP78, GRP94 in rats
striatum was detected by histological method., immunohistochemistry staining and semiquantitative RT-PCR at the different time
points(6,12 and 24 h after ischemic treatment). Results: The focal transient cerebral ischemia model was successfully established
in rats. Histological results showed that the degree of focal cerebral ischemic injury in Naoxintong pre-treated group was signifi-
cantly lower than that in ischemic group. Immunohistochemistry staining and RT-PCR results illustrated that the expression of
GRP78 and GRP94 in ischemic group was lower than that in sham operated group at each time point after ischemic treatment
(P<0.01). The expression of GRP78 and GRP94 in ischemic group and Naoxintong pre-treated group were the lowest at 6 h
and the highest at 12 h, and the expression at 24 h was lower than that at 12 h but higher than that at 6 h. Compared with the
ischemic group, the expression of GRP78 and GRP94 was higher in Naoxintong pre-treated group at the same time point (P<C
0.05,P<C0.01). Conclusion: The expression of GRP78 and GRP94 is upregulated within 12 h of cerebral ischemic injury in rats.
Naoxintong can promote the expression of GRP78 and GRP94 in ischemic cerebral areas, protect the function of endoplasmic re-
ticulum and relieve the cerebral injury caused by ischemia.
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L1 s ZaX A 90 HfE B A AE Wistar KRR, M
MR R TR 250~300 g, B R FESI Y525
OB 3 F I8 TR R B A5 K 2 A B R R It
(Ht5 20040312) , B 46 ¥ B S U R AT I E
FF&4 16 bR b 2y, B AR B ER K G R T R E N
250 mg/L M2 es . S difbrh —4t . 49y
F Santa Cruz A, 5% HATE, i LT A
Y B ARAF BRA TG R ; TRIzol B H Invitrogen 23 Al 5
Taq W B TaKaRa A &) ; ¥ # 5% & W H Promega
YNEIIN

1.2 MshiRegd s KELMEBEER 10%K
A A (300 mg/ke) BRI, K F Nagasawa 55 B K
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RT-PCR fliH . 45 253& 4% . 0 38 4 7 41 45 7 i o0
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B 1 h TR A R kb B e i A5 A fle i 453 45 2 A
il £ Je K e i A A, AR IR YT . AR AR R
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(pH 7.4.,4°C)250 ml TR & 1, bl 5 182 3 ¥ 1 250
ml, R 4°C 4% ZRHP BRI 24 h, B KRS0k
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1.5 S BRiegF e RSP, & MBS
K PBS ¥ 3 min X3 .M 0. 3% H,0, 20 min,PBS
Pk 3 min X3 ¥, 98°C 20 min FATHIRB R, F LA
AL, PBS ¥ 3 min X 3 W, —4Ht GRP78(1 = 50) *FHiL
B, GRP94 (1 = 60) it 4t B, 4°C i %K. PBS Bk
3 min X3 WA b-FHT 3 (1 = 200) . b-F i (1 :
200),37°C 30 min, PBS ¥ 3 min X3 ¥, il strepta-

vidin-HRP(1 : 200) 37°C 30 min,PBS ¥ 3 min X3
W, 0.04% DAB+0.03% H.O. & §~12 min,
KV, AN 1 min, KTk, M IEE A0
g, IEH S B — PR A IR, R &b st
B3 ] B= 24 ER 5y BT R 88 (GMIAS 2. 0) 4 FR, & B
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020 i BT S 15 BT

1.6 RT-PCR & &  H50 mg hAFAHLUE T 1.5
ml Eppendorf & H, i1 A 1 ml TRIzol iXH], 2 ¥ 5
@A, N BETUTE H RNALVH T KRR — 2
fig (DEPC) AL B X ZE K H , 1B 1T Beckman coulter
DU640 ¥ 12 8 11 4341 & 20 D i 't % B (8, 55 42 I 2
3L IHEAFE L B RNA VR, I 38 o 35 5% vk i
M2 B AR HE Medline 2% K 3C %2 A Primer Prem-
ier5. 0 AHATIITS19 . HE 3L H GRP78 1 L iiF 51 9
H5'-ATC AGG GCA ACC GCA TCA CAC C-3',
T 5%k 5'-ACG CCT CGG CAG TTT CCT
TCA TTT-3'. T4 i Bt 4 312 bp, GRP94 1) L%
51%°0 5'-GAC GGG CAA GGA CAT CTC TAC
AAA-3", FiE5I1¥ A 5'-CTT CTT CTT CTG CC C
CTG CGT CTG-3', B4 1 /Bt 4 362 bp, GAP-
DH # EiF5I 9~ 5-CAC GAA TTC GGT CAT
CAT CTC TGC CCC CTC TGC-3', FiiF5| 4k 5'-
GCT GGA TCC GAC GCC TGC TTC ACC ACC
TTC TT- 3", Wity 44 A B 462 bp, PCR 1Ak &
H:H,0 2.12 pl.2 X buffer 5 ul.dNTP 1. 6 1 (2%
J£ 0.2 mmol/L &) B RNA N 1 pl(2 g/L
AW E) , HAYEK & GAPDH 4 A L FNiiFs| 4
(10 pmol/L) % 0. 16 ;;1(% HAWREIRE] 1 pmol/
L), Taq Wk 0.12 pl, 3510 pl, RBIZAEH 99°C 2
min; 94°C 30 s,50°C 30 s,72°C 45 s, 30 1EIH;
72°C 5 min, B 5 ul RT-PCR =4, fil EAEZZ i 1
pels 2 %6 B W R G PR VK L BB M R R G R L S H R
$ Smart view RT-PCR & 4t #1443 #1 455 (1) FL 4%
He# ), A GRP78. GRP94 mRNA i Xf % ik /K
LB AR AT GRP mRNA A XF 26 3k K - =
i GRP 138 /# & GAPDH i 1H .
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Fig 1 Pathological changes at 12 h in ischemic group
and Naoxintong pre-treated group (H-E, X100)

A Ischemic group; B: Naoxintong pre-treated group
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A (P<<0.01), HIMJF 6.12.24 h S5 45 41 i L
WIRIT A GRP78 . GRP94 BHE 4 M & 4R ¥4 5 B
FhnJa AR 3, B 54 GRP78 FHEE 4 A
SFEAE 6.12.24 h 439 R (0. 37+£0.01), (0. 65+
0.01).€0.4640.01), fifi Lol IG I 4 GRP78 BHE4H
L 43R AE 6.12.24 h 4351k (0. 4540, 01), (0. 88
+0.01),€0. 660, 01) , % B &) 25 75 21 [|] 247 45 b 3%
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A7 AR AL B 25
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NA FXF £ 15 7K F 4 (1. 480 +0. 031), (2. 380 +
0.030),24 h JCBH & it 8 . 15 45 B 18] o5 i i 454 473 20
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Fig 2 Positive rates of GRP78(A) and GRP94(B)
at different time points in Naoxintong pre-treated,
ischemic and sham operated groups

* P<C0.05,* * P<C0. 01 ws ischemic group at the same time point;

AL P<0. 01 vs sham operated group; n=>5,7r+s
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Fig 3 Expression of GRP78(A) and GRP94(B) mRNA
at different time points in Naoxintong pre-treated,
ischemic and sham operated groups
** P<C0. 01 vs ischemic group at the same time point; 44 P <

0. 01 vs sham operated group; n=5,7+s
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il 38 A TS L BT AR Bk i il p) 3 GRP7S,
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GRP78 .GRP94 7F 6.,12.24 h £ i) SR E ¥ & T
SR A5 495 2 3 15 B 0 38 0T RB G B 1 GRP78,

GRP94 3k , ok X 4 e it 7 453 403 1 & 4 L AR 3 4
M.

A 2% B G O 38 T RE A8 A e o g af 43 45 4H 2L
GRP78 GRP94 ik >k 238 N BT I ) fE ., o0 5 fimi ik
M5 B HANAT 5 GRP78 .GRPY4 W #3k , L &
BARMAE 5 56 S0 B AN A 1 T3 — 2B 05T,

[Z % x &)

[1] Nagasawa H, Kogure K. Correlation between cerebral blood
flow and histologic changes in a new rat model of middle cere-
bral artery occlusion[J]. Stroke, 1989, 20:1037-1043.

[2] Longa EL, Weinstein PR, Carlson S, et al. Reversible middle
cerebral artery occlusion without craniectomy in rats [ J ].
Stroke, 1989, 20:84-91.

[3] Paschen W, Aufenberg C, Hotop S. et al. Transient cerebral
ischemia activates processing of xbpl messenger RNA indica-
tive of endoplasmic reticulum stress[ J]. Cereb Blood Flow
Metab, 2003, 23:449-461.

[4] DeGracia DJ, Montie HL. Cerebral ischemia and the unfolded
protein response[ ] ]. Neurochem, 2004,91;1-8.

[5] Reddy Rk, Mao C, Baumeister P, et al. Endoplasmic reticu-
lum chaperone protein GRP78 protects cells from apoptosis in-
duced by topoisimerase inhibitors role of ATP binding site in
suppression of caspase-7 activation[J]. ] Biol Chem, 2003,
278: 20915-20924.

[6] Schneeloch E, Wenkel S, Mies G, et al. Spreading depression
activates unfolded protein response[ J]. Neurosci Lett, 2004,
368:37-40.

[7] Verkhratsky A, Toescu EC. Endoplasmic reticulum Ca?" ho-
meostasis and neuronal death[J]. Cell Mol Med, 2003,4.:351-
361.

[8] Shibata M, Hattori H, Sasaki T. Activation of caspase-12 by
endoplasmic reticulum stress induced by transient middle cere-
bral artery occlusion in mice[ J]. Neuroscience, 2003, 118;
491-499.

[KkFEB] 2005-04-18

[AxHE] TWEE

[f&E BH] 2005-10-20



