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Therapy in Rat Infarct Brain: Stroke. 44(10): 2869-74, 2013
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S

WA AR 2 Rl & LT AR ER DS N ZE 2 3 o kk & 70 AR PR R
REBICEBWT, MRROBEMREAZRESED Z e /s Tnd, 2
NE TITRMEMAD (embryonic stem cell ; ES cell) ., ##% 4l (neural
stem cell) . ‘B HEMZE M2 (bone marrow stromal cell ; BMSC) 72 & 2% R
TR E LTHERAEIN T, B2 OWENRRINTERL L2, I 6ITk
B NAOZueErtiRila (induced pluripotent stem cell ; iPS cell) 73Bf %
SNTHIE Fee FF—MBEOEME L THI/RIN TS, 20 ThH,
BMSCIZEEBE N HLERINT D5 Z LN TE H7-DICH0EN - fig BEAYFEEE 23
DI R, BEFEMERRBO NN LR EDENG | BRIKIGCHIC A
L LB Y —AThoEEX LN TS 312, BMSC IFBEIND &
EPIZAZE L, Mo 7 U 7THRIfRIZ b5 2 & Bu . H o5\ L, 8
SRk ORESCBEE IR L FOBEL < ORMERF 52 oW+ 25 2 & 72 E0GE
BTk 1516 BMSC T4k 4 72 A 1 = X A& I L CTHE S i ik pk
FEOWEICHFGF L TWDLI N> TE T2, TNHLOMEEEZ T T, H
AT/ 70 B R UBR & R ST & T 5 1722,

L L722 6, BRRISIZSESE » THE A 72 R RERED R > T
L DONRERTH 5 1123, MifBHERRICE W T, ZOIRERZ M T 5
BRIZ, BBE THREHMOIZIT, Bl SN/ OMAN DM, A A KO
e b2 g b CE T, XV KRB R MRS FRRICR D EEZ DD,
UL, MRI ROV A A =2 0 NI S L il 28859 2 Hik e L
THEHTOLZ EDRMEINT 2426, L L2 b, BHEINTZA A MK
DAL EETE=F ) 7T HHERITEAEHRESNL TR,

BESA A=V ZI3FEFITEWVIERE & E&ME %2 A T % 5T magnetic
resonance imaging (MRI) 72 DA A —T 0 JIZH_XGRTH 5,
123]-jomazenil (IMZ) (ZHEMER VU7 BV U RIEITRIRICHE ST
HEFETH D, TR DT B 2 AT R B IS JR
LTWab 728, 123[-IMZ I3 single photon emission computed tomography

(SPECT) ZHW5 Z & T, MifMa o viability Z B35 Z &N T
XHEEDLNTEY 27, TANA, TV A~—JR", NS REE
72 BRa TR R AR B W TTERIRIGCH S v T 5 2832,

2T, AW TIE. T v MKEEZEE T LTk LT 1231-IMZ SPECT (Z
KO REFRICHBEMAE O viability ZE =% 1 7 T& 550, £,
BMSC BAEIEEM R Z5HIi CTE 9 20k 25 2 L 2 H & LT,

3



e

BMSC: bone marrow stromal cell

CCA : common carotid artery

DMEM: Dulbecco's modified Eagle’s medium

ES cell: embryonic stem cell

FCS: fetal calf serum

FDG: fluorodeoxyglucose

GABAA: y-aminobutyric acid type-A

GFP: green fluorescence protein

IMZ: iomazenil

1PS cell: induced pluripotent stem cell

MCA: middle cerebral artery

MRI: magnetic resonance imaging

ROI: regions of the interests

SPECT: single photon emission computed tomography
TTC: 2,3,5-triphenyltetrazolium chloride

NeuN: neuronal nuclear antigen

pMCAO: permanent middle cerebral artery occlusion
PET: positron emission tomography

SHR-SP: stroke-prone spontaneous hypertensive rats



H—EF HY7r 123[-IMZ SPECT DB &M 0RH

[#=]

Bk L 350 | 1231-TMZ SPECT (R M 0 viability % M3 2 b &
ZHNTED, Har o PRAREERICBWTEHKSHINL TS, Ll
RBG. Ty FOL D /NI TRIRGEIRPEF IS B FEIR
& L7z SPECT & (& CIEFMICIE T 2+ 0BG 2525 2 & TE R,
A, SPECT @& (U ~#MtaEE 1. collimator 72 &) I L UEEFF
MR OBBICE D /NEWZXIRE LI+ okiesE 9 5 SPECT %
BRI, BODORICEAINIBED TWND,

SPECT #x#1%. collimator 72 FD#MESFLMIZ LV EE N K& < BT
5, B E T HEAICET AHiHEER K OHW 2 B A OEFEE R &
R, MO L T~ BB E DO NT AL EE LT RGBEEO
HENEETHDH, £ T, AETIZ/EMWH SPECT #EEA2H W= v
MZEB T i) 72 123]-IMZ SPECT g &zt T2 2 L 2 B E L,

[EBRFiE]

T+ _XTo@yIchit, biE R Py Iz o eIt > THE
i L7=, 8 MM Sprague-Dawley (SD)7 » M2 1231-IMZ Z#45- L. /NE)
W SPECT/CT (Siemens t:%! Inveon) (Figure 1) % fiv»C SPECT [
BoORBEEIToT-, ZOEIL, SPECT & computed tomography (CT)
WHEOT o B ) =i >ThY ., #HREZBEIT 252 & lHF DK
BRAEETH D, Flo, EFWICEWZERDMELZAT L2 ENHEINT
W25 33, Collimator IE single pinhole & multi pinhole |2 K& < 3¥E & 1
L, ENENIZHEE D pinhole £ (aperture size) NTEIE L. JE&EE . 22 [
SIREER EMFNFN TR S (Table 1), 1 & L TiX. pinhole &2
INEL 2D EEMSREIZR S R D BNEREITELS 2 5,

Collimator @ 75 — /L %%, Injection dose. Uptake time ® 54 %
autoradiography IC X 2 EDOREEZSHBIZHE L, Table 2 DT L < 8
FED AT SPECT #RI& 217 1% DAL 72 i & LBk E L 72, 7235, multi
pinhole collimator X+ ¥ U7 L —varNMrbhTEHT ., M
2T —F 777 BB ETLHREOEENAONTZTZOASBIOXNER)NBIX
HIBR L7,

EREIX, MO EZR LSBT LD, REETFTTT v NORFHR XL
D RERAR 5 L. SPECT #1%+ 1% 2.0% isoflurane (2T v MW A BREE

5



AT o7,

Figure 1 The SPECT component has dual head detector geometry that

is mounted on a rotating gantry, Each detector head contains a 68x68

pixelated scintillator array of 2.0x2.0x10 mm Nal-(T1) crystals with

0.2-mm gap, in combination with a position-sensitive photomultiplier

readout
Type Aperturesize | RoR | FOV | Spatial resolution Sensitivity
(mm) (mm) | (mm) (mm) (cps/MBqg/Detector)
Single 0.5 35 39 1.0 21
Single 1.0 35 39 1.4 55
Single 15 50 72 2.1 36
Single 2.0 35 39 2.4 176
Single 3.0 35 39 3.4 377
Shole-multi 0.5 35 25 11 77
Shole-multi 1.0 35 44 1.4 221
3hole-multi 1.2 50 65 1.9 42
3hole-multi 1.8 50 65 2.3 84

Table 1 4-%& Collimator @ 4%




Injection dose (MBq) Collimator Scan time (min) | Uptake time (min)
1 80 0.5-mm single 32 96
2 80 0.5-mm single 38 126
3 80 0.5-mm single 64 180
4 80 1.0-mm single 64 270
5 80 3.0-mm single 64 356
6 80 2.0-mm single 64 60
7 110 2.0-mm single 64 60
8 110 3.0-mm single 64 196

Table 2 SEPCT #ix& &Mt 53 1F

[#2]

W OB S IMEBUE IS — B Lo 123]-IMZ RN b T,
pinhole & Z & O L#E TIX, 2.0mm B THRIE S 72 HEi{£ 2 0.5mm, 1.0mm,
3.0mm £ THRE S NEGICH~EFEWICRL Th 72 (Figure 2),
Injection dose IZ SOMBq L ¥V & 110MBq @ 525 K 0 BHIRE 72 @& 0345 5 1L
oo Thbb, EBRHENESWE PRI REBER NG LN (Figure 3),
Uptake time DEWZ L 5 HE (X, 60 min 2N i b B4F T - 7= (Figure
4).Table 2 (275 L7z 10 #l i Toe & 17T A BIRE 22 B4 345 & 20 72 S/ 13
Injection dose 110 MBq. 2.0mm single pinhole collimator, Scan time 64
%7, Uptake time 60 %y (Table 2-7. Figure 3 £5) TH - 7=,



0.5-mm single 1.0-mm single

1t
o / :
.I

80 MBq 80 MBq
Uptake 180 min Uptake 270 min
2.0-mm single 3.0-mm single
80 MBqg 80 MBq
Uptake 60 min Uptake 356 min

Figure 2 Collimator (Z & % 123I-IMZ SPECT E[{& D&\

110 MBqg

2.0-mm single 2.0-mm single
Uptake 60 min Uptake 60 min

Figure 8 Injection dose |Z X % 123[-IMZ SPECT ®ijf% djE



Uptake 60 min Uptake 196 min

110 MBgq 110 MBgq
2.0-mm single 3.0-mm single
Uptake 270 min Uptake 356 min

-
o :
80 MBq 80 MBq
1.0-mm single 3.0-mm single

Figure 4 Uptake time (2 & % 123]-IMZ SPECT {4 D\

[&%]

ARETIX, #U72 SPECT R4Stz ikET 22 L2 HRYIC, EFW T v
N & F WA T T 128-IMZ SPECT 2R L7-, f5 Cib_7i=tB0,
PEROBEM TIL, +oREMSMREN LR\, /NEo SPECT
RGN TCH T, DD, WHL I DR, 7 v ho 12[-IMZ
SPECT ([ZBHT 2 ®EIX 1l b bnmdolc, T ORI, @itz
HT5/h8H SPECT/CT33 2 W TAEKRTFTZ v b @ 123[-IMZ SPECT
EfE L0 COWETH D, 1231-IMZ SPECT 1 IR C i ph % i o
viability % St U KIMECEEBUCEB R AN 508, KAERTHL T v oD
KM B B I 1231-IMZ OEFREN A B T2 Z L2 b M EBRICHR R A
O viability Z K L7 BEN G LD AREENREGWEEB I LN, 0.
Z D FERTIX, Injection dose 110 MBq. 2.0mm single pinhole collimator
DRFICB N T ERDRRER L OKREDANT 2D ENZEE & 7o T,
HERAIZIF/ DS WA= VB TRER G TIVUTEM O FRER X OREOmE
WENTHBEZFGL LN TELEEZONDN, 7y FOLGEITTEERES
RAOAHENGEEREORADH D REDOFEER TIEL Injection dose 80
MBq (281 2 7=, Uptake time 2 £ 2 E W T, #5205 R 238 5 FEN
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I 7T REDA L T A FPHARICRVEBEENM ETLIbDEERT
W EBRIIRFEARB L2 tlckba vy o Ilc X o#it 7 4 X
DO XD EBEDO TR REN>7T-, ZD7®, Uptake time (F5/ND 60
min Z#®RN L7z, 72, Scan time ITRWIFE LV Z DI T FREDL
AVSPECT HifgD'E N L35 EF 267D, 90 2IZIERT 57 1 b
a—)L bk L,

10



w—E Sy MNNEEETAICRT S BMSC BHEDIE
BN R DO RREE — 123]-IMZ SPECT E{&IZ Xk % 34t

[#&E]

BIACHIR 7 L 91T, BN ZE I3 T 2 A E R Ic B W ClE, B
SNTZAR A MHOEEZRAL &2 IR IEA D ORFFRICEE TR 2 2 &2
TENIE, VKRB RIBEDREENAIEBICR D EEX LN D,

RTE T, /hNE A SPECT/CT % T, 128[-IMZ SPECT 287 v k@
JFERE (FP AL IE OO viability) Z Bifgfb T& 2 2 & sl Lz, ARFE TIL,
ERRICT v MINEZEE T LI BMSC #BM L., Bz 655t
SEPCT #r M4 L C, BAERI% CRREAYIZ 1231-IMZ SPECT % fi%
B+ 5z L, 128[-IMZ SPECT 2378 2 MMNOMAREZ (L2 2 5 2 & 3 H
kB, T b 128-IMZ SPECT 78 BMSC B4 169 %0 5 0 A1 12 A H T
H DN ERREEL T2,

[EB]RFiE]
1) 7 bk BMSC D4rH - #%%&

8 M » green fluorescence protein (GFP) #is F#lAHazx 7~ F LD
LN O FNETBMSC # 0B8R L, 7 v b ZEKEET (4.0% isoflurane,
N20/0, ;70:30) |Z sacrifice L7z, 7 UV —0 XU FHNTKRKIEE ZH/H L.
21 G S EF - 25 mL > U > P& W T 10%fetal calf serum (FCS), 100
U/ mL =+ U Y G (SIGMA) . 10% ~ /% U » & € (Mochida
Pharmaceutical Co., Japan) % /1 L 72 Dulbecco's modified Eagle’s
medium ( DMEM ; Nissui , Japan ) 5 mL #JEA L. ‘BB % B L7,
Zh & 2x103rpm, 15°C, 5 yflm b L C R &2 L, Bk o=k %
x LB L, 2x103%rpm, 15°C, 5 pflE.O L7z, BIEEZMIEL, Lk
B4 % N 2 75 cm? collagen I coated flask (24t & 37°C, 5% COs F T 24
RFFEIES 28 L7o. 24 REf 12 FEHEAE MR A R ET D - DI B 2 KM LT,
ZD%IT 3 HEICHBIE 2 A L 55 & M2 confluent (272 - 7o RF 4T
0.05% trypsin-EDTA (Gibco) THlE Z il S HfkREEE L=, LT OER
TIE 3 Ak S B &2 L 7= 84,

11



2) 7 v FRRMEIRKABAZEET VDIER

7 v MR RIMENIRKAPAZEE T /L 3536 R T B L, ZERCIAZE K % 8%
89 % Z & T 123]-IMZ SPECT [#i{ T artifact 21K L. OO KE
WZBRJR U 7 I 28R 22 2 /ERk L 72 25, 8 Wi SD 7 » k% 23 It CLEA
Japan, Inc S A L72, 2HFEFE 4.0% isoflurane, N20/0, (70:30) T
AL, 2.0% isoflurane, N20/O2(70:30) THEFF L 7=, KIEIE 36.5-37.0°C
THERF L7z, BHEEMNZ =P OB 247V Wl O 3 # IR (common carotid
artery ; CCA)Z @& L7- (Figure 5A), i\ T, FHIRB X OHFORIZE
B2 1.5cm @K EYIBE 21T\ (Figure 5B) . F4f7 A BEAM SR T (A58 /%5 2 4
SHE XV HBERIER L., 5 x 5 mm OIEABABHZ e L7 (Figure 5C), ##
BEERE LRI I ICEREZIN L, AHKRIEEINR(middle cerebral arterys;
MCA) % B[ E2 5 . 10-0 nylon 5% ThEZk LYK L MCA Ik 2 &4 2
D &R L7z (Figure 5D, E), #i\>T. iffje> CCA % surgical microclip
ZHAWT 1REREEER L7c, RBICEFRLTZRLTEREZMHALT, B E HHBO
&% 6-0 nylon R CREAPHSH L 7=, ZOFHEIZL Y, LHRHZE LK
MR DRI AFEZER T D Z & T& 5 (Figure 6),

. -
\“'f‘ M
v e \ -
. ’
J " ‘
’

Figure 5 Surgical procedure of permanent MCA occlusion model of rats

12



Figure 6 2,3,5-triphenyltetrazolium chloride (TTC) stain 24hr after
permanent middle cerebral artery occlusion. A focal infarct in the cerebral

neocortex was demonstrated.

3) BMSC D#5klk~DEM I BAE

MCA PAZEE T V/ER 7 B BIZ BMSC (n=10), % L < % vehicle (n=8)
ZEME () OBEEICENMPINZEHE L7z (Figure 7)., fAiid & RO 51k
TR MEE 2TV, BHERERICKEYHZS X, bregma LY 3 mm £
1l dental drill Z H T burr hole Z {Efk L 72, Hamilton >V > ¥ % il
JE 5 6 mm A L, 10 pl OMIEEEE (1 x 106cells), & L < IE vehicle
(phosphate-buffered saline) %, automatic microinjection pump % H
WT B 0T THEA L, BERIFE-CB M O H A2 B 1k 2 72912, burr
hole IZ'BBECHE Y, KJEIX 6-0 nylon & THEA L7,

Figure 7  The surgical procedure of stereotactic BMSC transplantation.

13



4) EB)HEREFTAR

n—4%nry NEBRT, 7 v FOEEKEE 2 MRFAYIZFEl L 72, Single
Lane Rotarod (Muromachi Kikai Co., Ltd., Japan) % f# 1 L 7= (Figure 8),
MCA PAZEEREAT, fER% 1 B, 7H, 14 A, 21 H, 28 A, 35 H, 42 H
HIZhEfT L7z, & O#EBEEER X BMSC BAEAE (n=10) 3 X O vehicle 4
B (n=8) O&T v MIxf LT L7z, n—%—nm v N 3 4H T 4 [\l
TG 40 FlER/ 5 E TMET A EE L, 2— T —NEEELHD TND F
v MRICHES D E TORMZRAE Lz, A6 BT OHEL, &K
il & e/ IME 2 BN 7= R 4 [B] oo SE8 8 & Sidk L 7=,

-
S

Figure 8 Motor function of the animals was serially assessed before and at 1, 7,
14, 21, 28, 35 and 42 days after the onset of ischemia, using a Rotarod treadmill.

5) 123[-IMZ SPECT

AIE TR LIZEmWER D E2 A3 5/0h8% A SPECT/CT (Siemens
tt8 Inveon) Z H\TC., 123I-IMZ O£ Z - EEMICHIE L7-, SPECT
i, 27 > MW T, IMEZE/ER% 6 H B, 35 HH (T 72 H BMSC
BAERTH ., B 28 H ANCHE T Lz, MO R EZ PR 572012, ®
EE T 80MBq @ 1231-IMZ % E##IRM O R EARBIC &G Uiz, B5%. 7
— VIR L. 60 ikiE L7-1%. 2.0% isoflurane & TW AFREEZ 1TV, 90
77 SPECT Ot 217> 72, FEBRPIX, filkROEFZHNT, 7y FO
KiR%Z 36.5 EDH 37.56 EOMICHR L=, SPECT ®%&KMI%, 2.0 mm

14



single pinhole collimator Z I\, [FIHZ¥-£E % 35 mm, 360 JEULEE, 60
WM, 1H&EN-0 ORERFMZ 180 B L Lz, mEHEERIL. = &oT
OB, FAE 1L (Tteration, 2; Subset, 6) THY , K7 LA X%
0.5X0.5X0.5 mm3 |25 E L7, F7o. BUELERAN IE S L O H Eix1Tho
oz,

Wi 4T 121%. IDL (Research Systems, Colorado, USA) & ASIPro VM
(Concorde Microsystems, Knoxville, TN)ZffH L. E 1.5mm O MJE
regions of the intersts (ROT) % 45 Z€ J& A fz B, MM AR ZE .00, #RERIR
SATIC, EARMICR D X oI E L (Figure9), & fEE O & T v
v hERIE L, BRI A LT,

O O

-

Figure 9 Round-shaped region of the interests (ROIs; diameter, 1.5 mm)
were symmetrically placed in the dorsal neocortex adjacent to infarct area, infarct
core, and striatum.

6) AREFAIRRE

Bfii L7 BMSC, B L OBAE S 7o A MM & ML= HEE L.,
647z 1231-IMZ SPECT Eifg L AT 27202, BAi% 5 HH®ZIZET
v N ERH S CRMERE LT,

KMOFEGHIZ BTz - Tix, R TICAEL=ED D 50ml OEFRRIE K%
WM LAODEN LM Lz, $W T 50 ml ® 4% paraformaldehyde % /2
DEPOER L TILrLRKERE L, & 512 4% paraformaldehyde (2 2
HEHRIE L CRIELZ TR I Y, EE LZKKEZ 2 mm JE O coronal slice
ELTNRT 7 4 a2 T, MREZBHE L 7ZHREEDO L)L T 4 pm JE
DGO /A ER L T,

AN O AL O FEAM & B4l L7 BMSC O fi & #Esd 3 5 72912,
UTFo 2 BatmEiarEmllz, FUAREZF L2 30 212, /N
T 74 DREEIToT-.PH6.0 7 = U RFEE IR % 7R E KT 20 %/ L,
JEJ18 e S, U 28 U C 2 oMoV |z X % bR R iE 2
1To72. 10% EH ¥ ¥ MLiF 2 T Blocking #%, —&$Hii& L L T, al-6 subunit

15



of y-aminobutyric acid type-A (GABA,) receptor (rabbit polyclonal, 1:50
dilution; Santa Cruz Biotechnology, Inc.) 3 X % neuronal nuclear antigen
(NeuN) (mouse monoclonal, 1:100 dilution; Millipore) % =il T 1 RFff] SOt =
T R¥UA L LT Alexa Fluor 594 (Molecular Probes Inc, Eugene, OR) % =ik
T 1EEM G S ¥ 72, & 512, Zenon Alexa Fluor 488 (Mouse IgG Labeling Kit;
Molecular Probes Inc, Eugene, OR, USA) T % ik & #uv 7= GFP (mouse
monoclonal, dilution 1:100, Santa Cruz Biotechnology, Santa Cruz, CA, USA)ft
Kzl T 1RMMRSE, EABEME NICBREL, BT VX7
AT Cidk Uiz, IR ZEE PH 2 B 12 450 X550 pm @ ROI % JR 4RI &
D 2 NPT RTAFANZER E Lo, £ALZ 4 NeuN I X Y GABAA ZZ BRI 1M
Mz oo U, SRR 2R L7z, BMSC BAERE Tl GFP &
NeuN & L < 1 GABAA S FKD 2 HEiGMEMdIZ oW T T LT,

S HIT, JRERTO 1231-IMZ SPECT #R & [7)IRs ] o IRE ik 1% 2 ffesd L .
SPECT {4 &L G T 2720 MEZEEK %6 HHDZ v b (control #f,
n=5) (Zxf L C L DMk PRI 21T 72,

T) WEHFHIRENT

BT — XX, CHE R ZE TR L, 2 BE O EIZ I, unpaired ¢
test &\ 7=, P<0.05 ZHiHFEMICAER L LT,

REIC, REICBTD2ER 0 ha— 1oy = —~% Figure 10 [Z/”7,

BMSC F4EEE (n=10)
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immunohistochemistry

Figure 10 The experimental protocol in this study.
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Figure 11 Rota-rod treadmill performance. Line graph shows the temporal
profile of functional recovery in vehicle- (blue) and bone marrow stromal cell
(BMSC)-treated (red) rats subjected to permanent middle cerebral artery
occlusion (P(MCAO). *P<0.05. sec, seconds.
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fMFEZEERR % 6 H B & 35 HEIZ, SPECT %‘fﬁﬁb\“( 123]-IMZ D HEFfE %
HIEEWICHIE L7z, Figure 12 12733 X 912, M ZESERKT: 6 H BT
BlO R EICE T 2D 1231-IMZ D4y %ﬁﬂ%ﬁﬂ AR L7e, WP ZEAE R 1%
35 HH., 94 bipE®% 28 HHIZ L., vehicle BAERE CTid. AxAE ZE & BH 2
BFIZHT 5 1BI-IMZ ST B bR R o nehrole, Ll s, BMSC
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TRl X, BMFRZE% 6 HH. 35 H H CZ4LZE41, 58.6 +24.8%, 35 L1595
+20.1% Tholz, MEMICHERZILR® bivieh - 7= (P=0.2665, Figure
13), L2 L7235, [AMEIX, BMSC {BEREICEHB W T, 53.4+17.3% B &
WN77.3+16.2% & BHERTIC L NBAERL ICH BE2RMDFE 0 57 (P<0.01),
F 7o, WHEZE% 35 H HIC 2 BEM CHMBEZEJE PR B 12 31T 5 1231-IMZ 74
B D BRI Z i L7256 b B ICAE R Z087F D bt/ (P<0.05),
MU FEZE HL . REIR TIRFER OB IR oo T,
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L kL
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w .
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Figure 12 Representative findings of ***l-iomazenil (IMZ) single photon
emission computed tomography. White-and-black images of the vehicle- (A)
and bone marrow stromal cell (BMSC)-transplanted rats (B). In both vehicle-
and BMSC-treated rats, a marked decrease in the uptake of ?*I-IMZ is observed
in the ipsilateral neocortex at 6 days post-ischemia. The uptake of ?*I-IMZ
significantly improves in the peri-infarct neocortex of the BMSC-transplanted
rats at 35 days post-ischemia (arrow). The finding cannot be observed in the

vehicle-transplanted rats.
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Figure 13 Bar graphs show the ipsilateral-to-contralateral ratio of
123|_jomazenil uptake in the dorsal neocortex adjacent to infarct area (A), infarct
core (B), and striatum (C). ** P< 0.01 (Day 6 vs. Day 35), 1 P<0.05 (vehicle vs.
BMSC).
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+9.5% CT& - 7= (Figure 15), BMSC {R#EEEDfEIX, vehicle BARE, 5 L O
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2 Ha e et ClX, GFP GYERIAD (26.4 £ 14.8/ROI) 73 45 2 J& [
WK A L TWAD Z &R Sz (Figure 16), 415 @ HiZ1E NeuN
R GABAA S BMW & LG MEZ R TR RO b7z (L4 E 4 15.7 £ 7.5%.
7.6 + 4.7%, Figure 17),

Ipsilateral Contralateral

B
-

Figure 14 (A) On HE staining, a significant number of neurons are damaged

in the ipsilateral neocortex adjacent to cerebral infarct at 6 days post-ischemia.
(B) Fluorescence immunohistochemistry against neuronal nuclear antigen
(NeuN) demonstrates similar results at 6 days post-ischemia. The ipsi- to
contralateral ratio of NeuN-positive cells is significantly lower in the
vehicle-transplanted rats (C) than in the bone marrow stromal cell
(BMSC)-transplanted rats (D) at 42 days post-ischemia. Scale bar = 125 um.
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Ipsilateral Contralateral

A
-

Figure 15 (A) Fluorescence immunohistochemistry against y-aminobutyric
acid type-A (GABA,) receptor shows that the number of GABAA receptor

significantly decreases in the ipsilateral neocortex adjacent to cerebral infarct at
6 days post-ischemia. (B) The number does not recover in the
vehicle-transplanted rats. (C) However, bone marrow stromal cell (BMSC)
transplantation significantly increase the number of GABAA receptor —positive
cells at 42 days post-ischemia. Scale bar = 125 um.

Figure 16  Double fluorescence immunohistochemistry revealed that the
GFP-positive cells were widely distributed in the peri-infarct neocortex.
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B
Figure 17  Photomicrographs of double fluorescence immunohistochemistry
against neuronal nuclear antigen (NeuN) (A, red) or y-aminobutyric acid type-A
(GABA\) receptor (B, red) and green fluorescence protein (GFP) (green) in the
peri-infarct neocortex of bone marrow stromal cell (BMSC)-transplanted rats.

The merged images show that some of GFP positive cells also express NeuN or
GABAA receptor.  Scale bar = 30 pm.

[£ %]
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