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Fig.1 Temporal characteristics of optical signals from 8 ROIs during a spontaneous SD

(a) 8 ROIs were selected in a control optical imaging of the parietal cortex. Bar was 1 mm and the arrows were rostral (R)

and median (M) respectively. (b) The intrinsic optical signals from 8 ROIs in Figure la, the time delay among ROI 1~4

and ROI 5~8 suggested SD wave’s propagation, and the two groups of curves varied regionally.



2005; 32 (9) EMUFESEYYNIEHE

Prog. Biochem. Biophys. . 873 -

SEMIINAIZEIR ,  $Em e B RAT L3k, HAL R
J5 ) g NZE ) A 306 BT B R SD gk A — g 138
FEALSE, L 4 (3.5+0.5) mm/min.

£ MCAO J5 2 h i, [AIFEFEEL 8 /> ROI 1156
SRARAL; 4 KA K SD P M £, U SD kR
AR TO: B JE v e X 3, fE53 M X 48, SD ik i) 4%
. il 2 Fizn, ROI1~4 (561554 W B
e N, DR Z-15%, UK SD W FFLEA N
10 min. 1] ROI 5~8 A5 5 R B G E 4 Tt
W, e R TR A (8.2+1.6) %, WK SD
REAE. i H, S5O0 X3 (an P 3a w45 I [ 65 43,
BeJZS M Bz A, X5 2b ks S T
AH— Kb s ki 2€ (MCAO) ®if 2 h Y, 1Xid
SKEN 1K SD PAEIEAN MEL X RN B i, 1 LA

N

DI 2 S, il b sm 2k AR TR B S 10
2h N, 4k SD PHEA 2T B 21X 38055 ]
gy, EEEIT P e X gk SD AL R I . W I 2
H ROI 1~4 J6f5 545 SD $F1E: B35 1G9 N F%,
1M ROI 5~8 Juf5 SN S KL BT 1 H., SD #%
FERE TR BRI DRt %, B AR
2y T MEEIX I 10%, oIk SD Bk A LR 21
X AR 20 7 AR TR 50%. Bef% e e, kK R b sk
UG, SRA TTC e, HEMEX S (K 3b 8
053 26 T R ) A7 2 00 2= R P 00 S R T 5%
M, 24 o AN e I i - BRE T AR 70%. Horhr, T
B JZ A AE X 358 5 P 3a BT B J2 92 1 X % g —
B, EHEEKL N 90%, [ 3b AR LA b %
[X 5K,

(b) 5

o
5\, 15 min
=

Fig.2 Time courses of optical signals during the later 2 h after MCAO

(a)Time courses of ROI 1~4 in the central parietal cortex, 4 SD waves happened. (b) Time

courses of ROI 5~8 showed light intensity rose steadily, without SD properties.

Fig.3 Localization of infarct in parietal cortex
(a) An optical image after MCAO 4 h. (b) The TTC staining showed the

infarct area.
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Dynamic Evolution of Focal Cerebral Ischemia in Rats
Observed by Optical Imaging”

FENG Zhe", CHEN Shang-Bin?, LI Peng-Cheng?, ZENG Shao-Qun'?, LUO Qing-Ming"?™
("Key Laboratory of Biomedical Photonics of Ministry of Education, Huazhong University of Science and Technology, Wuhan 430074, China;
Hubei Bioinformatics and Molecular Imaging Key Laboratory, Huazhong University of Science and Technology, Wuhan 430074, China)

Abstract The optical intrinsic signal imaging (OISI) at 550nm was applied to examine the parietal cortex of focal
cerebral ischemia rats with the left middle cerebral artery occlusion (MCAQ). A series of spontaneous spreading
depression (SD) waves (10.3+4.6 times) were observed during the next 4 h after MCAO. In the earlier 2 h, the SD
waves usually spread across the whole left parietal cortex, however, the optical signals showed significant regional
differences. During the later 2 h, the waves were restricted in the medial parietal cortex, and the propagated area
decreased reversely with the increasing times of SD waves. The baseline intensity in the lateral area increased
steadily, up to (8.4+1.2) % at the end of 4 h. By TTC staining, the lateral area proved to infract focus. The results
suggested that the optical imaging supplied an effective method to identify the ischemic penumbra and monitor its
dynamic evolution.

Key words middle cerebral artery occlusion, focal cerebral ischemia, optical intrinsic signal imaging, spreading

depression
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