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W BIEEN ., EREN D pre-Botzinger complex (preBstC) & W IHIEFT TR Z 5, TERDI T
1L, PR Y X LXK preBotC OffFEHI (=m2—r ) BEVHLTEY, HMobd —DDEHE
A TH 2 7 ) TR, =2 —n UJEFHOMBRARE Z R T 2 RREOKREI LE T
TWARWNWEEZEZ LTV, AFRICEWT, Fxld, MARICER T = —a 2T L
TIHEBZBMGT DT A bad A b (Y THlao—FfE) 28/ Lz, =a—a 3580 H %z
ZAT7THOT IR RN v a2 RET AL, =a—8a UIEBE L OWER SR 3%k L
B, TNHDOT A ~ut A NOEMIRRBRIEENITE T, S 6, EERKNT S &M ATE
ML B AT xNTHLT vy R KT 2%, TA YA MIOLFEHRIET-
WG TWE~ 7 2%V, preBotC fEIKO 7 2 a4 M &R CHE ST S L, WEM=
2 VDEHEERIEDLZENTEL, TNHORERIE. 7 A a4 2 preBotC fEIEK
[ZBWTRER U X AFEARICFEMICEE 5 L TV D Z & a2 RR LT 5,

WA OBE (330)

The inspiratory activity originates from a medullary region called the pre-Botzinger
complex (preBstC). Traditionally, it has been hypothesized that the respiratory rhythm
is generated by the preBotC neurons. Glial cells, another major cellular component of the
brain, are thought to maintain extracellular environment around neurons, playing less
important roles on the respiratory rhythm generation. In the present study, we discovered
astrocytes (a kind of glial cell) whose activity preceded inspiratory neuronal activity.
After the application of tetrodotoxin, which suppresses only neuronal activity,
respiratory neuronal output disappeared, but these astrocytes maintained their rhythmic
activities. In addition, in transgenic mice that expressed channelrhodopsin2 only on
astrocytes, photo—stimulation of preBstC astrocytes induced firing of inspiratory neurons.
Channelrhodopsin2 is an ion channel that activates the cell when a light is emitted. These
findings suggest that astrocytes in the preBstC are actively involved in the respiratory
rhythm generation.
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Wiz, L LAR, B s ot
T O EIEHE L, TV Z I ERSPATP L
Wo 7o 7 TIREWE (gliotransmitter)
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DOFERANHENIL 7V THildic L3 7 v I v
@z TNEI A7 ANEREINSZ &
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B 1. preBotC fEIKIZI1T 5 LML Ca A A
—3 7 (Okada et al J Physiol, 2012
KVBIH) A: UXI v 7 AT A4 AERD
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WERFERN R ICko TTo7, b1
T —H DRI & ERLGT I HTIEIC Ko TR
At LIctkic, R — bR H—~ %l
A ("1cof8) 9252 ¢, o Ek
BATo72, oL, ZOHBIEIIEMET, &
EOHEM 2B 5720, L0 7 L]
L LT, (1) Sulforhodamine 101 {Z%4 5
ettt (77U THIRRE R E D) %18
L3251, (2) phenylephrine=° & i &

(13mM) KNt 3 2 BUGHE A FEIE & 55 H 1k,
(3) 7 U 7 RAY 7 m € — &% — (GFAP)
M T E A EEGFPE R B LI b7
AVxz=wy v IR TgvTUR) ZHNDH
15, (4) GFAPHIE FlCCafz M N EAE %
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OB S AR L L CTeycle—triggered
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X 2. 7AbuHA hEEZLNDHED
MEWMETEE) (Okada et al. J Physiol, 2012
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3. T A bruHA hONIKMEE PSS
(Okada et al. J Physiol, 2012 X9 &5|H)
At TTX #% 5-§ii#% @ preBotC fEI 24D AF/F
FL—2 (BB EaikBME, WEME, JE
WER P FEISEIET A h et A hdD CaAF/F
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Fxld, E6IT preBotC 7T A A hd
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X 4. 7Aba¥A MEBICEYEIRZSN
7= B = o — 1 UIEEVENL (Okada et al.
J Physiol, 2012 X v 8 A ) A:
Mlc1-tTA: :tetO-ChR2 (C128S)-YFP Tg ~ v
A, B: ChR2 FHIAILZ 1~ YFP foj&yeta
(k). == —nu VIR Z R = v ALY
tt (F)., 7Aba¥A hERET D S100
B S dets (FR) @ 3 EH B YL 4, ChR2-YFP1
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T AR A NERGICEELTWD Z L
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X4 (BEX) .D: 7 A bad o kORI
1% ChR2(C128S)-YFP Tg ~ 7 AIZEBW T,
preBotC WG = = —v v DOIFENEN % 5|
Tz (BB A, wild#W iz
Ehoiz (FEE), Er wild % (n=9) &
ChR2(C128S)-YFP Tg @hi# (5PL. n=16) IZ
BIFATA eV A PRI O=2—a
FKFERE, F: BARFRIN=a—n
v (n=8) BT DI KFFEHMIIZE, G
LD S A DF K F TOREERF (=8 = = —
=
7 KENGE-tet Y AT A [ZX V7 A b Ag
FBINAGIZZET ChR2 AR BL S W7~ Tg ~ ¥
ZIZBWT, =a—1  OHBaR A R
Yefa 92 = AVYeth & YFP 38 L OVS100 B 2§
HEORERAERIRFIATo T2 2 A, 456%
D S100 B B PEHIIIL YFP & L L T\ =D
XTLT, YFP &= 2P DA —/R—F
FIEEL o lz, S5 1M TTX & 50uM
CNQX fFE Flil=a—ua 7 A had A b
S U NI — IRy F T TS
LA TAIaY A SRR (5/9 #
Ja) (2RI R U2 TR & BB R AN &
N7z, ZTHHORERIE, ChR2(C128S) -YFP 23
(—H D) 7A baP A MIERAFNIZEIE L
TWAZ L ARLTWS, 20D Tg ¥ A%
FHUNT preBstC LD T A batA ko
R R EIT-TmE 2 A, 8/16 D
preBotC WEME= = — o BV THEREM:H
DI N — A MEDOIEBVEAM DB S vz,
PLEDOFERIZ, VA v AT 4 RFERIZ
BUWTpreBotCT A b u A FFE U X
TR MBI 5 LT b Al REME &2 oR L
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— 0 U FHEICHE LA > THHRER oCa™
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=T R— A X —F—7i (Rekling & Feldman,
Ann Rev Physiol, 1998) 237F H & Tuw\/=,
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B CIL 7 U 7R BAYTIE AW 2 & 3
L7 T4 TP REOTNL—THIH
RO Z R L C\5 (Schnell et al, Plos
One, 2012),
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H5,

(3) 7'V THIBRAE R 7 v & — & — (GFAP)
I IS HOEE S EGFP 2 %6BL L 7= Tg ~ ¥
2 &AW FEICOWTIEAS%MBET AT
ETH 5,

(4) GFAP I FIZ Ca B2 MEROE AE & %
Bl X7z Tg B2 (BRI 5 J575 —GFAP il {0
TR S NEAE IR T 50, GCaMP2 T
19 ESHERE L 22 v o 7=, X2 LT- GFAP
T T Casel2 OFRBLEEREIIMER TETE
0. BE, 20 Tg B OERZEED T 5,
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