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1 #MRI5F*
1.1 zhi¥EE

SEUG BN AR AR 200~300 g 2 [A] 1) A 1
Pt Sprague-Dawley K i 28 M, Hrpxf 4l 8 N
(2 )Z RN N W, artificial cerebrospinal
fluid, aCSF), 452541 10 2 (22 RENH glyb,
10 wmol/L), #3245 41 10 2 (JZJZ RN glyb,
100 pmol/L). K& o KA HE S S f7 H 4%
200 mg/kg A1 1 000 mg/kg BEAT G i 565 R 5,
IR AR F(37.0 £0.5) °C,  SZjti S ik idi
(EEEY NESCE AW IS DN N DR ol DN R &
BIEh kI O H L (PCLab ZE# 15 5 K
LAY, WA &SEb T IEHa .
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(I 2 11 (it T glyb S W8 00 7 J2 g 187 1 437 )
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1.2 Zg¥hEhn

W 1 R, SRS 2 R L0 I 7 [
SO P PR TGRS, 30 5 I X it i glyb
il aCSFOTHEAT). B 1 P B Ron AL T4, ik
FRANTIN glyb FIAL ). TR IE,  AOU X (1)
WHFEARFEAAL . FEIEAT 4755 CSD W, e
1 h DURIESESE ShAL TN e ReAs e i AR BRI S.

observation window:
4 mm in diameter,
dura removed

stimulation window: 2 mm in diameter, intact dura

Fig. 1 Sketch map of animal model with two burr holes
Glyb apply on rat cortex by constant-flow-pump which one pipe let the

solution flow in, and the other pipe push it out.

1.3 CSD &

T T A SR A LB i (1) 7 5455 % CSD,
T R S 3 A AR i I 67 () 6 . S P FH A A R
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*HXHL%:%Z)% E‘J’E%’T’tiy EIJ ARi:(Ri_RL)/ R,. f(!‘h R,
N A BE ROT N KB 1R 3448, R, WK
CSD #5'FHI1% ROI W R I-PIME. i T ol
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Fig. 2 The changes of pail artery caliber during CSD in control group and glyb group
(a) Apply aCSF as the control, CSD cross the pial artery from the left to the right. And it has a tiny contraction before the large dilation in CSD. (b)After
perfusing glyb(10 pwmol/L), CSD spread the pial artery from the right to the left. The initial slight dilation was completely restrained, leaving the
following larger dilation and constriction. A: Raw optical reflectance image at 550 nm. White dashed indicate the area we choose for observing in the
pail artery. B: The changes of pail artery druing CSD. Horizonal axis indicates the time and the vertical axis indicates the amplitude of artery caliber
transverse which show as the pixels. Values are color coded as per the color bar shown at the right. C: The spatio-temporal pattern of a CSD-related

pail artery response. Each image interval is 2.4 s.



2006; 33 (9)

BWIEES: HBIIABRX KRR R o R & A9 A TR - 905 -

Pl 3 Sy ¢ o 65 0 5 5 A0 A A R R gl 4 1) s 6
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Fig. 3 Temporal characteristics of DOV and I0S responses during CSD

(a)Time course of changes in diameter of vessel (DOV) in the chosen section and the corresponding time course of I0S at the vessel site in

the control group during CSD. (b)Time course of changes of pail artery diameter in the chosen section and the corresponding time course

of IOS at the vessel site in the glyb group 100 wmol/L during CSD. ——: DOV; - — — — : IOS.

A LA ESHU T 3 g, Gikai R
W 1 iR, {E 10 pmol/L A1 100 pmol/L [¥) glyb
WRETR, RIURET TR PWEEAE 73 380 1 (53.8 £19.3) %
J (59.8 + 19.6) %, M % [ 4L (1) KR 2 67 ik e {1
BE5RAN A (34.0 £ 13.2) Yo. MIUA/INWCAR 1) 8 55 F %o i

AR50 £7.1) %, NH 10 wmol/L F1 100 wmol/L
(1) glyb I, 5 i 155 50 Bk L5 PRI 2 /N AT A P2 0 )
55 (0.9 + 2.4) %A1 (0.1 £ 0.7) %. 7ELL KB/ glyb
SEI I AA /N A EE 2 A 5E 4] 45 T (10 wmol/L
25 74.5% ; 100 pmol/L £ 96.2%).

Table 1 Effects of aCSF and glyb on pial artery responses during CSD

Phase aCSF
LD (%) 34.0+ 132
ISC (%) 5171
ISC inhibition (%) 0

Glyb I (10 pmol/L) Glyb II (100 pmol/L)

53.8+19.3 59.8 +19.6
09+24 0.1+0.7
74.5 96.2

The initial slight constriction of pial arterie was widely observed in control group. Drug group [ :

10 wmol/L glyb significantly enhanced the CSD-associated hyperemia, and initial slight constriction was

completely restrained in 74.5% experiments. Drug group Il : applied with 100 pwmol/L glyb made large

dilation peak responses rise to (59.8 + 19.6) %, while the initial slight constriction almost disappeared.

P <0. 05 vs control.

22 HIEXESHIBTT4FMH
Bl 3 Hh iR 2 R R MR 075 2 1) CSD i i R
HLY R 10S I 2 AR (A X, 2 W ] aCSF 1 ok X

I, AV 5 0S) A I 4k AR Ak FL AT DY A ZE 0 -
SORGHR RN, AesRIG MR BT,
s i K R _ETE,  HLA(3.8+ 0.4) mm/min [f]
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B ER.
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Regulation of Pial Artery by Glibenclamide During
Cortical Spreading Depression in Rats”

YANG Yuan-Yuan, LI Peng-Cheng, ZENG Shao-Qun, LUO Qing-Ming™
(Key Laboratory of Biomedical Photonics of Ministry of Education-Wuhan National Laboratory for Optoeclectronics,
Huazhong University of Science and Technology, Wuhan 430074, China)

Abstract Cortical spreading depression (CSD) is an important disease model for migraine and stroke. Previous
studies showed that before the pial artery large dilation which were widely observed in CSD, there is also a small
constriction occurring in pial arteres. However, the mechanisms contributing to the regulation of this
cerebrovascular response remain unknown. Optical intrinsic signal imaging(OISI) at 550 nm wavelength was used
to monitor the responses of the pial arteries during pinprick induced CSD following the application of a K,
antagonist glibenclamide (glyb). By applying the glyb, the initial slight constriction (ISC) is obviously reduced,
most of the ISC (10 pmol/L: 74.5%; 100 wmol/L: 96.2%) even completely restrained. And the peak of large
dilation (LD) in response to the pial arteries was enhanced to (53.8+19.3) % and (59.8+19.6) % of the control with
10 pmol/L and 100 wmol/L glyb, respectively. It can be suggested that K, in nerve cells of pre and
post-synaptically plays a lead role in inhibiting CSD-associated hyperemia.

Key words cortical spreading depression, ATP-sensitive potassium channels, pial artery, glibenclamide
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