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N E= %)
W= ZAWICBITLMERI =2 —a D
WIS B ZRockE RS e

TR EOKRS, dEER RSSO MEH

NG EERL R 2 4%, T701-0192 b IR BB AR 5577

iz WILEORER-1-OCO—MEERLTET I EPHSN TS, AIRKERAORKE
THTHEL MIREAEEREERRICAL > THEEL, REEBEO-2—0OICHMET 5.
Za-OHFEBBEEZOBEL SHEINEA TV S S, HREEIRADEAMAHA L EDHMEICE
ULTREREFRALEZF SV, Chid, FiEMEzHIFRIOER L BEZENRREICE D CHRENE
EBRAOXMICERT 5. 22 TAMREIE, £EBFET D & Sh IRRERRGEME, BRIk
R EFERESECIVEEL, ESEErEEL, RIROETIBEZERICETEL %I
Y, ESTEMSERUA=RATHEE, 72 2)EHRITHEITL, MEMRBOREELEMED
HMERASHICTAEEENE L. BREFEYTT XBHETHEA Cell Tracker Orange (CTO) % fs
FEARISEAL, 1 ~7 BRISERERE L XREYI A 2 /ER, CTO F# & h-FiEMiah EER
BICHA->TRERICENELTVWS DL 20%, MCTOMBGBZAVESEREREICKY
BERAOHFEMBOILFBEBEEZREL, BELMEZRFIL, FABEBE2 SEREFEMET
B L 7. EERKRO CTO ZHMAEE PSA-NCAM BHET, BETAIHFE=-2—O>THB &
ZF%E L 7=. Neurolucida (& 27 Y ZIVISREMEAT IC K W IBEE DERALIC & V) R DFZEE & HEEN
ICEHEPHBEEHASHICLE FARE=-1—0O0OY—Hh—TdH 3 tyrosine hydroxylase
(TH) OEEGETFERBEIPEERHICRSNIH-EHME%Z TH-GFP v 7 X TH . AMROEHRE
HEIEEE EMEDBIEEF—ZERTHETE23F =L HY, BELEIFGSFEEILEIEL TV 5.
—%, {E2NMHE % RO 2BEFIE, BEEZELVRIICKRELTWBZEhhY, BEFRELE
FEOZHEZEICOVWTSHOBINEBELEE R 5.

doi:10.11482/KMJ-JA1 (1)57  (‘FHE274 6 /1 5 H Z2E)
F—U—F:oa—ayHik, Wk, Fod U RBLEGE, BTEEMSE, ZRoCHERT, BER

Wwoa L, 19684EIZ Altman 28 bV F 7 A F IV v %
19104EfRIZ A XA @ Ramény Cajal 7%, [He  HW2HET, AK%dD 7 v FPORICBWTIHES
N TR R B T B S R L e BRIR[Al (dentate gyrus of hippocampus: DG) THH
EHELAY. CoRBICIVEARIEACE R EE S BRI TWwSE 2 E R BR LT
BB IUHESREVWEEbRTELY. L kY, BEBICBO e il —0 22

UGG R e A 086 (462) 1111
FEH —1& 77y X086 (462) 1199
T701-0192 ki th A Bt 15577 E X =)l toida@med kawasaki-m.ac.jp

M PN
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S 2T AT oINS X )12k 7z. ZORER,
AR FOMICB VT, DG L HKERIH D
22 TF4F (subventricular zone: SVZ) Tli= =2 —
O VHAEDHERFTHELTWAE I ERELMSR
LX)t

Lois 5 1%, SVZ TR & 7= i % wif 5%
MR~ E) L, MLERo R MALRE (granule
cell layer: GCL) 3B X O'MAER R ERIARE (glomerular
layer: GL) IZHlAAE N, WERANFE=2—1
YAGAET B 2 EERIBLIZY. SVZIZBW
T, AR S 7 A e VAR B Y & 7
O MESEMIE~E L, Wl E RS (rostral
migratory stream: RMS) & IEIEN % <7 AT
B EH5 mm Ol RS 2 EH70~80 um
HETCHEE L, MERD GCL % GL IZET 5.
RMS 17 A a4 b DA D > 72
SRS T, TohEMREME k= a—
oY) FEMAHNOBHETRE TS
WLERAFNE L7291 = 2 — 1 v 1348995% 23k
HREANT, Ahlz & < DR RER R~
THIEHFWMESHTEY Y, Sl b
SRERR I R JECRE M X SVZ 2 & PEAE E il
ELTL BT ENMONT VD, FRERAH
fald y-7 3/ B&ER (gamma-aminobutyric acid:
GABA), 71V A& &EE CTd % Calbindin
B X U Calretinin 2 &H 3 5 3 HBEDOLFAMH
TRE2 L= aryhohbl elELELE
FLHETLINETOMRTHLNICE -
TwaY, $hbh, I bOBERTIIER
ERAAMIB D 9 B, GABA B Ml B 12 #920%,
Calbindin 3 X U Calretinin B P il g 13 = 2
20%, 10% fE1E L, & 512, GABA R EM
FaoE 8 FidFa sy v KBE{LEES (Tyrosine
Hydroxylase: TH) FatE#ile<d 0, TH Btk
L D80% A% GABA Btk Tdh 2. —Ji~w A
Tix, THRMMIE DT & A L5 GABA Btk
TdH 5% ETH & GABA DAL AEVE L5
W2 THIZ F =83 VS0 EETH ),
WL 7 ORISR BEPA BH TR IR SIE BT S
HETHRBPETTZ EmMoh, HwA
NOKFEZ L BHEEZIHPY, Z0k)

% TH BptEia s e 2ol L, &2 TR
T5O0MMLR BRIZ . 2ok ) RN E
o TH BRI, MEERpREm %I B v Tl
WIEPNCEE 2 HEEZH TV LAY A
WZHTHE LTl 5 2 M AT A2 LT R ER
REEEICHAR TN DI DT Do T,
2= YDV TIIRER, ST L Nue
AL NV, F BT BEMEEIC X B IR
LRV 2 8N TV B, N5 &
7o 72N % BRRERGIBBR L C A fZ FET %
Loz, X0 RS IE v, 2
i, 4455 TH Bz o &
T MLEREE R BRI, SR 2 & D IREZ2
BB EL, ThodhlEdEl, MERICE
T2 M2 IEREICFRE L7l Z o b o % fghT
THUEND 5.

WL, AR OREME A & - THER
EOMEE X7 F FEERL, Ml E BOE M
HAF S, IR B AEAT T RE & 7 B AR
SRR DR S S g 7217, E
IR T LV THOUEH 9 % TH-GFP (Green
Fluorescent Protein) M I Y ATz =v 7 <7 R
WX DR L VTR ENEEEFET S Z
LA B 7% & M AR A
WA L7z, F72, JGEBEMEE O =R T O
SR D HIROIEREZ 7Y & VIEREEHN &%
AL S B IER L TR 2o k)
HRTFEIC, EROFEL DT TERIE
AL, T SRS E A Y) = IR T TR
HEEFMAGDLELZEIZLY, ABIRIE, Z
NE CHM LT SREETH - 72, FEERFEE
W2 RIIC I E L2 f = o — 0 v oA
B2 =ZRTTHESET 21T ) D TH 5.
Zoa—u YHFAIZ X D AMRERERICHAR TR
b= a—0 DR %Z FEE L 7R T I X
0, WRERAIRE I B 0 FE 2 W IRAT 2 47 9 DA
KFROELZHNTH 5.

kL& T
1 B
H 8 ~12:8H» C57BL6I ~ 7 A (A A
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SLC) %14Vt (HEIOVT, MEAPT) 3 X 0°B6. Cg-Tg
(TH-GFP) 21-31<% 7 2 (BRC No. 02095, ¥
WAL H )Y — 2%y — X D34S, i
5 B} K % DNA #L0 z RGEF 5« JI1#12-01,
2013), 4Vt (HE4PL) %7z, $XTOEY
FEEROFIZ, ¥ 7 AERY NIV E S — V) b
7 2 (648 mg /100 g fRE) RS L, #
R AT 5 72

2 =2 —o o

S 7 i ] 2 26 18 % D CAE R~ — A —
T @ 4 Cell Tracker Orange (CTO, Molecular
Probes, USA) 2mM, 03 ul % =2 —a > H4
DY TH A SVZ (Bregma > HHIS 0.5 mm, 1l
77 1.0 mm, EE2.0mm) ~NEA LT,

Wz EF A0k (6-0) TREAL, KRB
LEMIEEFICHTIRTI~7H®E, 4%
NI T INVAT VT KRBT HEMEBE
HIZ120.05% 7V % — V7 VS FEEE0.1M
) U ERIERRE W (PB) T/ & D BEVERE E %
Tolz. &TOERL, JIGERKF B LR
ZREOKGR (REA713-020, 13-022, 2013)
22, JIEERFR B EERTR DT
T,

3 TIERIBRIL 70

(1) Sz Higefn

BB ERICHERMLL, €77 F—2A

(VT12008, Leica, Germany) % JI\V>T50 um &
DRI ER I v 2 ER L 72, 2T 14 i3,
0.3% Triton X, 0.05% 7 L+ FY 7 A &H 1
% 7 VIMLET VT I V) YEEF N Y AR
i (BSA-PBS) IZA#M, 20C, 1KM 7oy
YIRS EAT o7z, £ Dk, CTO OHUET
& % 7 W F YL Tetramethyl rhodamine (TMR, 1:
10055 FR, Molecular Probes, USA) $i4KT20C,
1~ 3 MK SE7 HEHER T4 XIS,
Yt T R T NPT ¥ 1gG (1: 20075 R,
Jackson) BSA-PBS H°C, 20C, 2, X5
{2 Alexa Fluor 594 fluoronano streptavidin (1: 200
#i R, Nanoprobe, USA) W' T20C, 3 ¢,

% ® 1% avidin-biotin complex PBS (ABC, 1: 200
# R, Vector) H1C20C, 2BFM TG & &
72, A I A4 A% P4, Metal Enhanced 3, 3'-
diaminobenzidine tetrahydrochloride substrate kit
(metal-DAB, Thermo Scientific, USA) & i ¥
T, 1~370MHEat%2iTo7. 0%
Qfuth DA T4 A&, 0.05% F A I LB ¥
Wt i i C R E & 4 C, 155047\, Bk
TRV (TAAB) @z fro7:. Wi Sh
T AT A AL, GBS THERE% (Olympus
BX61 Olympus, Japan, Uplan Apo 40x/0.85, Uplan
Apo 100x/1.35 {i1#%), RMS O &% (T FEER
RMS1, 7KF#B : RMS2, WLERERHE : core OB) @
B4 =2 —1u ¥ % Lucivid (MicroBrightField,
USA) Z HHWTZRIEWMIZT Y # v b L—Z L,
R 21T > 72, DR, &x ko)
Zht o 72101,
(2) ZEAOLG
FU—%—THE#RIN/I =2 -0 D51k
BREEERT 5720, K~ —h—%HWT
ZEIEOLRERO LT o7 A T4 A1 1%
BSA-PBS T7 1 v ¥ v 7 Jtifth, TFO—Kk
Pk E R AEHLET20C, 1 ~3HERSNSE
72 (1) 73 FHTMR ik (1: 100778), (2) i
ET A= -1y (fREFME) o< —
51— T & % < 7 A Pl polysialylated neural cell
adhesion molecule (PSA-NCAM, 1: 5000+ R, T.
Seki) Hifk, (3) HREKFIBEHILO~—4 —Tdh
%< 7 A i mammalian achaete schute homolog 1
(MASH-1, 1: 2007, BD Biosciences, USA) HLfk,
(4) =7 b Y ¥ GFP (1: 500045 FR , Molecular
Probes, USA) Pk, —RPUEIC %, ik
TFNVEMEET A7 FF VRO NPy
¥ 1gG Pifk (1: 20045 ) %220C, 2K
IR &E7-05, DUT 0L IRPUER % &
HHE20C, 2 MRS S 172 (1) fluorescein
isothiocyanate (FITC) Bk \Hi~ 7 A 1gG (1:
20045 B, Jackson), (2)FITCHEE ko Npi=v
) IgY fufk (1: 20075 FR, Jackson), (3) Alexa
Fluor 594 fluoronano Streptavidin (1: 200).
Vectashield (Vector H-1000) T # A %, 4k
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ML — ¥ — @M (LSM700, Zeiss, Germany,
Plan Apochromat 63x/1.40 Jii{Z, A1R-MP, Nikon,
Japan, apochromat x25/NA 1.4 /Ki2) TH#IZ 2
#iio7z. oL EEOLGMIE, ERkofKs
DI FEIHES 7217,

4 BTG L S B

1% BSA-PBS T7 0 v ¥ v F itk 7
FHTMR HUfE (1: 1004 ) B L~ 7 240
PSA-NCAM ¥Hifk (1: 50007 F) %20TC, 1-3H
RIG&E7-0b, ©4F VE#Ru NGy F
IgG (1: 2007480 20C, 2 TGS E 5.
3 512, Alexa Fluor 594 fluoronano Streptavidin
(1: 2005 B0) B X OFFITC Bk o N Hi~ 7 2
IgG (1: 20078 AW T20C, 3G S
7 AL YRS (LSM700, ALR-
MP) THIHE= 2 —1 ¥ & BISHREHE, PBS Tt
% L, 20C 414 F T avidin-biotin complex (ABC,
1: 2004 8R, Vector, USA) % 2 W FUG &4,
metal-DAB TR ISE, 3% Z V=V T IV
7B FIEW305, BLUL % ML+ A 37 A
BWICLBBEZKLERTIRM, 2% B
MR ¥ IR TR Heth 2 K L T30 AT -
7o, Fo%k, RETIY - IVERE VB
K, BAL7o L VIZEBRL, 60C TR -
T IV A MEABIRIC THAES UM L7
St & B 8% C metal-DAB TE I S 7294
—a—urvEREREL, FOEARE TR
WCHAUH L7 RMS 2 & U@l d R %
BLTPY)IYZL, wVvibF3I7ub—A
(Reichert-Nissei Ultra-Cuts, Leica, Germany) %
T80 nm JE DB E R v 2 E R L 72, £
D%, EBT Yy VETFHMEE (JEM-1400,
JEOL, Japan) % MW CHZABMEE CHIL L /-
FriEza—orEEEL, ERoEy ¥y —
¥ a2 (3 % bimages) % f5%:3,000f% T17 - 7.
P2 & N 72 W AR 2> & Neurolucida (version 11,
MicroBrightField, USA) & W T4 L % 5%
Hma—-a %277V INL—ZL, ZRILH
W2 1T o7, DL oOREEF ML, 7€
KDFkA DFFEHES 7.

5 = 2 — o > DFEIFII

TH-GFP ¥ ™7 A ® SVZ 2 CTO i A 3 HED
50 pm JE B 5% RN 3 foe B0 1y 184 & A v T 2R
a2 — 0 Y ORI 55 O % =N 24T o
7. JREERIL — W —BAMEE (LSM700) T
Pl o SVZ h HLRRETOHE, T4bb,
1l 2 DR & 22k A3 2 W RE & f5 3 (LSM700:
Plan Apochromat x20/0.8, AIR-MP: apochromat
x25/NA 1.4 ki) T—WifREiE L, ZOmifg
ZHE 5 MR < i 8 MR DILHPHE > & — T 2
E-PNICEVIE L COEV Y=Y 2l
ENZZWHE16 um TEIESEEZ, &£
HAEICCTRICE Y — Y aligg 2Ty, R’
6~7 um L TONRFEWEY Y — Vg2 h
7o (R¥RFZ160MIR / B ). T X HITL T
% & 1725,500 um X900 pm X 3,000 pm DOHEA
ZE T il E IR ER & 5 5 72 RMS 45
BhEENL. BONZKICA Y v 2 g%
HIZSvZ TEA SN E= 2 —1 v & TH-
GFP B PERNE @ 4545 % Neurolucida 2 V> T 4%
Yk kic7ay L, ML —Y%—7EANHAAH
5 @ i B % Sholl analysis (Neurolucida explorer
ver.11) TZERITIIZFHIIL 72,

S
1 FAEME D%

W SN SED LIS L TWBED
», ERHE~—»—TdH 5 CTO # itk
MR % B e A7 AR L 7. CTO TRk s
TR, EEREAICERD S, BT %
LTz, RN LI AR 2 S Bk E T
RMS OERHEIZDZ ) ILHICHHA L TB Y F
ARIEO [ E S N7z Br ML Ok £+ 7 LB
R —Y R CTBETLI e TE (K1),

2. FEAE DR

CTO THLHK L 72 Fr A Ml e % SRS T8 & %
Brd 5729012, CTO KT 2 BRNHATSH
LY TMR VUK, BXUO¥Hikoz—nro~v—
# — T %P PSA-NCAM Pifk % F V& B HyE
Btz fro 7 (K 2-a). GPHEMEEE V7



TR, M MURSRE AR = 2 — 1 VR O = KT IR AT 61

B a CTOFAZMI

1 Cell Tracker Orange (CTO) % Fi v 7= 7 AE L DALk

A: CTO WA 3 HEOBHRRWIE. HEAR () » 5 MRERGEF () F TETOEEREK (@ ~ d) THAEMBL CTO TR
I Tz B BERRM &SRO, a: CTO A EBAL, b: RMSI, c: RMS2, d: core OB, RMS: rostral migratory
stream, OB: olfactory bulb, Scale bar=1 mm (F{##)

&

2 UM & BT BMEHE & OIS

CTO#HEA 3 HEZDOYF Z/RF. a: CTO T SN HAEMNIZIE 4T TMR Bt T® 572 b: a @ metal-DAB 12 &
ENFHAEMNL. 5O CTO/PSA-NCAM THOIGHM S N7 HE= 2 — 1 > % metal-DAB (ZHEH# L 721K, d: c DF4E
Z2-"rYOFIVINVIL—A% e cOFA =2 —0 L OEBMETHMGHE. MREOREBIKIETHY, M
faZee T ME LT, e-l: e DILKK. MILZSE DG £ T metal-DAB TE# SN, 25RO eI AR 0
BALIETH 572, e-2 e DPRN. Za—o v oMifufizMiaEicz L, BEBEMNETH -7 £ ikt
PE OB MBI S L7 e OF A S 2 — 0 YOS RITHEE. ¢ SRRNERXN. cofit=2—1
¥ HREE S NI EAL & A/ T/RT. CTO: Cell Tracker Orange, TMR: Tetramethyl rhodamine, DAB: diaminobenzidine,
PSA-NCAM: polysialylated neural cell adhesion molecule, a, b: Scale bar=10 pum (FI##), c-e, f: Scale bar=5 ym(FI##),
e-1, e-2: Scale bar=1 pm (H##)
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TR R e &, BB % Vv 7l
3% % fRAT 3§ 5 728 metal-DAB IZEH# L (X
2-b,c), GHFHEMBET TIE, Lucivid I2 & %5
VIV DML —=AERTOZRICHBEEIT- /2

(B2-d). ki, FYZVPL—RL72—
PR R M H e U i % O o R R R T BE A B
THELE (M2-e). FHil=a—urofil
KIHEcMlREIcZ L L, BbBHET,
Z2#e @ Jeiin T metal-DAB O G AYH 5 7z
(M 2-e1,2). 512, BTHEMBEEHEZ 7
TN LR LEZRIEHBELEEITTo2E S
2 (M 2-), ZEEo 50O F Ty
PCEIBFVINV ML —AFRE—F L &
B, RO IEHINLAEI D FIIAETDH
LT Ebhrotz (K2-e1,2).

RMS &I ET AHAE=2—1 viZD
WTTF VN ML —ABICZRIGTRESEZ L
7ol A, MBOBREEIISHEN DS Z
Lol RMS OEIRATHMOD 5H
Az a—vuroREEbr R, B (X
3-a), BEE (X3-b), ZHtk=a—u > (X
3-c) OFHFIHF L. RMSITIRHAD
F & x H££139.10+0.51x4.00+0.13 um (F
¥)fii £ SE 1 n=24), 2D K $1319.71+2.50
pum (CE¥fE+ SE:n=24) THLDIIXFL,
core OB TlI Mgk o E £ x 4 ££1311.38=
0.35%5.73+0.19 um (FE¥fH = SE : n=29),
28l D& 21330.87+3.64 um (FFI4fE =£SE:

#1 PiE= 2 —u v OTEEMNT

n=29) ThHo7. ZOErHMBAEREL X
AL, 29RORIREE L MR, 2SR5

M3 #Hik=a—uroRELEL
RENZFAE =2 —0 v OREEL. a EREE= 2 —
2V (KE), a :adPHAEm 2 —a UV PBIE I N
(B ; RMSD), b BUEYE= 2 — 1 ¥ (L), b :bD
B 2 — 0 U BISE S NI (K s RMS2), o %
W= 2 —a Y (KH), ¢ :cOPFE=2—a
22 S N7z FRAL (A ; core OB), RMS: rostral migratory
stream, OB: olfactory bulb, Scale bar=10 pm (FI#%)

RMS1 (n=24) RMS2 (n=26) core OB (n=29)
MR R (um) 9.10=0.51 10.72+0.35 11.38= 0.35
AR (em) 4.00=0.13 4.26+0.16 573+ 0.19
MR A (em?) 91.74+478 99.23+4.17 136.28+ 4.70
MR (um®) 72.38=4.73 79.73+5.01 134.11+ 6.62
25 DOE X (um) 19.71£250 29.11+3.26 30.87= 3.64
2SR DKM (um?) 44.79+6.74 75.11+8.93 88.20+10.58
2SR DR (um®) 9.46+1.54 18.17+2.39 2558+ 3.34
22D S IE L 0.29 0.42 0.59

%2 Pikoa—uroRaEE(l

RMS1 (n=24) RMS2 (n=26) core OB (n=29)
=2 —o 91.67% 92.31% 65.52%
B = 2 — 1 8.33% 7.69% 24.14%
SRt = 2 —u 0% 0% 10.34%
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% (bifurcation) 122 \WT HAEFEERAL (= 2 —
0 T AERAL) A D EEI B ISHE o T
AL (1), Fik—a—u oL
IZ2WTIE, RMSIA 5 core OB Nl T 5 12
ONTHBYE = 2 — 10 > DOEEH91.67% 55
65.52% LA L (n=24), ZHik==z—0 D
HEDR0% 2 510.34% &3 2 AN (n=29)

L (B2). TOXHSVZhLREL
THb Wt =2—1 & core OB T Tl

F72, P o — o i3 ERICHB A
Hubhe LTEELZMESE%. RMSITIE RMS
O FF IR 28 % g L T\ 7225, core OB
TlIkk A 2 i~ e % e L Cwiz (X
4-b,c,d). £IT, Hilafkzd.le LTEi
WEDIIIZHFIELTHLDONRTIZIV L —
Z (F4-b,c,d) (ST %175
72 (B04-b",¢",d", % 3). RMSITIE75% (n=24)
DOFE= 2 — 1T Y HTRMS DJFI & AFIFEATIC

L72bo b2 ligd 52 & TEEDLREMEDH MRERA~HIfE 2S5 % ) L 72238, core OB Tl
Lt ol 44.83% (n=29) & WA L7z. —7 core OB Tl

M4 ez 2 —a QMR

CTO{EA 3 H& DR 2R 7. a: HF5RMMERM. RMS1(b), RMS2(c), core OB(d) D% /R7. b: RMSITHIE
ENFHEZ 2 — 1 v (KH) O metal- DABR. b: b TBIE SN /A2 -0 07Ty VL —R&H#). b™:b
TBIE SN E= 2 —a v OBYEERT. RMS O NI ISR 2 i S Tz, o RMS2THIZ S -4
Za2—0 Y (&H) O metal-DAB &, ¢: ¢ THZESNHAE2—0rDFVF L ML —2%#H2). ¢ c THESH
TeWE = o — 1 v ORI, RMS OISR WSS 2 fig S & Tz, dicore OB THIZE SN2 —n1
¥ (&) ® metal-DABE. d: d CTBIE XM Hi =2 —0 v DF ISV P L— 2 G #H3). 4 d TBgE S N iz 2 —
° > OYEMFNT. RMS O RN U CHllaZeiE & 573 5 H i~ &7z, CTO: Cell Tracker Orange, RMS: rostral
migratory stream, OB: olfactory bulb, DAB: diaminobenzidine, Scale bar=10 pm (FI#%)
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%3 RMS OGNS B Al st o2t

RMS DIEHEF TR T 5

e RMSI (n=24) RMS2 (n=26) core OB (n=29)
il
0— 45° 75% 88.46% 44.83%
45— 90° 0% 0% 27.59%
90-135° 0% 0% 10.34%
135-180° 25% 11.54% 17.24%
135° 180° 90°
9 e

RMS O & 87 57510 (45 ° 75135 °) (12
Mifaseie zMEST 2HA =2 —1 v %37.93%
(n=29) @/ Thbb, HFEza—vr
1 core OB ~NlEFE L 72 %% & Ml Ka 2S5 oo fift JE i 14
BEZ, WRELRICENSIETWEZ LW
Lmklol.

3 A DM

B U7, pk i BRAE T, i3
ARECHEE L, BERICH AR E TR Y
FHRBLTCoa—0reibln) bl
B2l 5.

(1) s mi BEA

MASH-1i1Z= 2 — 1T Y ~DO5MLE & DT 5
BERT0 12T, fikaikMio~—5—7T
H5bH. O MASH-UIK T 25 RIGPLAEZ v
S EGERBEZIToE A, MASH-1IZH
BT H B MMERT A O SVZ I2% S BHT
5b DD, RMS OIS BAMIZH AT
LT ldbhos (U5). BIZZNELHEY:
b2 LT, A%l b INT TOMRITTI,
CTO CHEME S N7 H A M1 MASH-1% 3831
THIEE Dol TOENL, KT
Rk S e EM I AT Tl w2 At
bhoiz (K5).

(2) MO E

CTO THL Gk S M7= O & % MGE§ 5 72
®, L PSA-NCAM Pifk % fv 724 EHOLHRIE
Yt % 17> 72. PSA-NCAM (e~ + U »

AR RMS OB 18 &R 3.

7 AHBLL T WD ¥ 2387 THREHNE %
Wk T&%. CTO & PSA-NCAM (Zxt3 % —H g
JIE R TIE, 99.4% O CTO Bt o J&
PAIZ PSAANCAM BB L T/ (K6). 5
b, RMSIZFEH LN D CTO B ikfie &t
FLTCWAH A2 —a s THDLI Db o
7z.

(3) TH DFsHl

RMS 2B 1E$ % TH-GFP B Eiia 1%, +£%
Hoa—0r<Y—H—TdH5bTHDEIET %5
B L Tw3. TH-GFP FpMEMIlLlL, WERERE O
GL IZHJF L T2 TH FEEMIE & B Ay 12
ERIREBIZD RO EN L. INHRIIZEDO N
7z TH-GFP [iEMla2ilEE L T 5 b 00 %
T B 72012, CTO & TH-GFP D38 o B 4%
EMEEL7. 2%, THRIMIZE)» T
H % HIRMS EFHIBICED b, BREE(LIZZ
LWwboo, FAEHRD S TH-GFP #5H L%
A3 5 BLERHI A~ 7 9 5 12755 RMS O 45 58 12 72
woh: (K7).

(4) BEERANNL O 54 & % Kkt
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<Original Article)
Three-dimensional structural analysis of newly generated cells
for migration in the olfactory system of the adult mice brain

Shintaro TOKUOKA, Emi KIYOKAGE, Kazunori TOIDA

Department of Anatomy, Kawasaki Medical School,
577 Matsushima, Kurashiki, Okayama, 701-0192, Japan

ABSTRACT In mammals, it is well known that some olfactory neurons are generated in the
adult brain. Newly generated cells (NGCs) are continuously born in the subventricular zone
(SVZ) at the anterior horn of the lateral ventricle, migrate along the rostral migratory stream
(RMS), and differentiate into neurons in olfactory bulb (OB) layers. From the viewpoint of
regenerative medicine, adult neurogenesis is attractive and has been investigated by many
researchers. It remains to be clarified in detail how these differentiated neurons integrate
into the bulbar circuit, however, because few integrative analyses have been done of the
structure of NGCs through spatiotemporal identification by tracing during migration from birth
to differentiation. Our present study thus aimed to clarify migration and differentiation of NGCs,
which differentiate into periglomerular cells and granule cells, by immunohistochemistry,
serial-sectioning/reconstruction electron microscopy (serial-EM), and digital morphometry
after positive identification of NGCs by vital tracer labeling. First we performed stereotaxic
injection of Cell tracker orange (CTO) into the SVZ of adult mice to label NGCs. 1-7days
later, fixed brains were cut serially parasagittally. We confirmed CTO-labeled NGCs were
distributed and reached the olfactory bulb through the RMS. Thereafter, we identified the three-
dimensional structure of NGCs, focusing on migration and differentiation using anti-CTO and
analyzed ultrastructure by serial-EM. CTO-labeled cells were immunoreactive for polysialylated
neural cell adhesion molecule (PSA-NCAM), a well-known marker for migrating NGCs. Digital
morphology by Neurolucida indicated new findings, showing structural variability of processes,
especially polarity of process extension through the RMS. In addition, we clarified that genetic
expression of tyrosine hydroxylase (TH), a marker for bulbar neurons, was found in the early
phase after birth using TH-green fluorescent protein (GFP) transgenic mice. The present vital
cell-labeling approach we used has the advantage of being able to examine the pleural phase
of migration and differentiation in the same section, showing structural changes along with
migration. Interestingly, genetic expression was expressed earlier than previously reported.
Based on the structural results in the present study, it is worth examining the genetic expression
of differentiation that determines the chemical coding of neurons and changes in variability of
structure in future projects. (Accepted on June 5, 2015)
Key words : adult neurogenesis, migration, tyrosine hydroxylase, electron microscopy,

three-dimensional structure, olfactory system
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