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Fig.1 Schematics of the intrinsic optical signal imaging

system



2003; 30 (4) EivESEYHELE

Prog, Biochem. Biophys, « 607

1.4 R

AR CSD PP AR BRI T AEE SR
o BIRT TRE M, FATTE Matlab tHEF & T3 L5
FREMEGRFIHAT T AE. UEGFITE
P 5 65 EL AT — Mol B AR AL B SR IR BR 9 VR M5 5 R 1L
R4, £ XA DIL= (I, — 1 /L, HF
I RS W B BO BRE R RE (IS £ 2K
EESH JesRi A, AR EE (BILED
FA B AEIE T RO AR, XS5 AT
MR PR T A BRI (region of interest,
ROD AEGEXKERTFEE, HiTEHEMAN TR
(Bl CSD # G HI) FIZ4LE, Bl AR = (R —
Riustive) /Riaseine. I« R, AFE ¢ AL P E ROT
AR EIRS 638, Ry WA CSD 1% S AT1Z ROT
MR EFEME. IhAh, TR 540 nm B K AR
A SE S8 SR ik 7] [FI B K45 2 B R A L B B AR
th (XETEFEOEER).

2 HRE5N

2.1 540 nm WIFEXES BRI =R

B 2a A MLEREN R 5 & & CSD it #E dh BB R
540 nm DI TS MEA L L EHERE 0K 2a
B, CSDEEREERFAFRAESEHET
[ EEROBE R, IR m YA
FHL X T AR R R M LB L
Rt GRRITHNBIRAELES T EE R
(V)5 7 R X LR 0, R0 A% 40 B S B 40 I (10
Ny, HIDERSJeRREN . BN, WA, B
ZABIAR. S AR E0 2R A At B A AN R B0 AL

BYIFER TR (B A= E AR, 3
BYE S Mg sk R B R MIER. bR eaas
GRS FIRES AN R0 R, SR, 1
SRER. RILmE, #ErARRIRERIGRE
§5 70 38 53 B0 2 1A] 1 A B AR R IS B B, (2
H AR, AUENT oY, H—PERER
X @ = a4 B bR 6 E 5 A8 40 Y i [a) i 1
AR, 10F 2a FoR, CSD E SR KR AT eaE )
BT [NL B (—2.1+1L 2%, FErE
(16.2F3.8)s |; BEHFA RE LR E I8 58
[P2, 1B (2.9+1.6)%, FFEERFE(S. 8+2. 2)s];
B A I — KR E R R0 T NS, 1R
(—14.2+4.5) %, FFEERTFE (40.6+8. 433 M EH
[P4, (146.2+40. 2s]. BE 3 BERMEPRENS
B3P HEMEARRTEARERNY, AF
CSD & L R & A F A B SE 0L T A
—I, AESHEEMEHRITFEANET —2n
EZ5. FlixkMES, RFETENE I R
AL, {BRTE] B ER (B 3a). ZEEAIT
CSD R “te¥h” 2. TEAEBINE% T n FEE
BEPOAFEBFJLIAE, R HE R
I EBEBRREE. 241, CSDEENEE
S5 AR EIX — 2 B AR LA (3. 740, 4) mm/min
KR E A0 WY R EL X E S it
P RAHAESFEEEN CSD AHEE
(3~5 mm/min) #IES, hAh, 7E 67% FISEIS
b P4 BTERFOY6EE AR T HEEAKTE, SitRE
TEH TRABNETEAERR (A& E
40 1 g Fo sl o & B IR S E 4L BNE B

-10 0 10

Fig. 2 Spatial pattern of 540 nm ratic image (DI} and its progress during CSD at every 12.8 s

in a rat (a) and raw optical reflectance image at 540 nm (b}



- 608 -

EYES ERY AR

Prog, Biochem, Biophys, 2002; 30 (4)
MIFLEMELRERER. MEABKLE LAME R, wE b R,
JefE T2 R 5 B B T R A Sk A EAS
@ P ® ol
I CSD Induction ,"""/ . |
! “ 7 & |
=1 / / ] CSD Induction s
e ) b s g e
5 ofll | N3/ g ok 3
= RN A T 4 ﬂ"‘ ..
| [ \ = ! W
I /! I
=51 iN1' | / P4 /
L] ;
4 -5
_10 [ e 1 1 L 1
0 100 200 300 400 U 100 200 300 400
tfs tls
Fig.3 Temporal characteristics of IOS responses at 540 nm during CSD in a rat
(a} Time courses of the changes of aptical reflectance in the two parenchyma ROIs (pl, p2) marked in Figure.2h, ——: parenchyma 1
(pl); +++ ;parenchyma 2 (p2), () Time courses of the changes of optical reflectance in the vein (v3) and parenchyma (p4) ROIs marked
in Figure. 2b. ; vein; +++ ; parenchyma.
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Fig. 4 Temporal characteristics of IOS responses at 660 nm during CSD in a rat
(a} Time courses of the changes of aptical reflectance in the two parenchyma ROIs (pl, p2) marked in Figure.5h, ——: parenchyma 1
(py; -
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Fig. 5 Spatial pattern of 660 nm ratic images DI and its progress during CSD at every 12.8 s

in a rat (a) and Raw optical reflectance image at 660 nm (h)
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In vivo Optical Imaging of Intrinsic Signal During Cortical
Spreading Depression in Rats*

LT Peng-Cheng, CHEN Shang-Bin, LUO Wei-Hua, LUO Qing-Ming™
(Kev Laboratory of Biomedical Photonics , Ministry of Education, Huazhong University of Science and Techrology » Wathan 430074, China)

Abstract  Cortical spreading depression (CSI2) is an important disease model [or migraine and cerebral
ischemia. The spatio-temporal characteristics of the intrinsic optical signals (IOS) at 540 nm and 660 nm
during CSD were investigated hy high resolution optical rellectance imaging through thinned skull in rats.
The possible physiological mechanisms underlying the I0S were discussed. The CSD were induced by
pinprick in 16 a-chloralose/urethane anesthetized Sprague-Dawley rats. A [our-phasic 105 response ol
decreased [amplitude (—2.1-+1.2)%, duration(16.2+3.8) 5], increased [amplitude (2.6-+1.6)%,
duration (13.8+2.2)s], decreased [amplitude (—14.2+4.5)%, duration(40.6+8.4)s] and increased
(146. 2+49. 3)s optical rellectance was observed at pial arteries and parenchyma sites in all experimental
animals at 540 nm. The IOS spreads peripherally [rom the site of CSD induction at speeds of (3. 7+0. 4)
mm,/min, companying a dramatic dilation (69. 2+ 26. 13 % of the pial arteries. At 660 nm, a three-phasic
10S response of increased [ amplitude (3.8 +0.63%, duration (17.9+5.1) s, decrease [ amplitude
(—3.0+1. 7%, duration (43.3+86.4) s] and increased optical rellectance was recorded at parenchyma

sites,

Key words cortical spreading depression, optical imaging, intrinsic signal, rat
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