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WRIKEMINE R 7~ % 4 DRI BT B F o
G R AT

— Pl & AR (SR U DRI DV T —

(= EI HARENWRE R MY B~ % A (Physa acuta) DFEIBRET,
frh & AR RIS T DMRIE R OB L B SN T 5700, Rk &)
O TR (MR, PRz & 2R 2 REEME L A4 3
vikn b= EBRET DR AR TR TRENT LT,

tr b= VBB = a2 — X, BURO MR ET T 20 X, RARRET T
A FBEIN, U=V Uy — NI EREICD T 1 RIEBN, TO®BEE
DHELT & IR & RMREI CREBICHMT 52 L &R LTz, —F,
ROV 2HTFET D EAX IV —r L, U= ¥y —H#
WHIOTLIRBEN, Ve )Py —%#ledl 20720, RiEEREIZRD
ZEMWIRENT, TOBMEENLA, D% ORI R O AR O k)
5, EMERNTH D Z LaRIELTWDS, AR R, HRKERE TILE
RN BN ORI, FEZENMHNTND Z 2RI,

[F—U—F] HIEEIERM T~ FEAEE Pk
PR EAX IV kr b= QBRI

[ZL®IC

RS O LR ITEER CZASN, TONEICITEER & RE L2 FOMMm S
RS 5 (Coggeshall, 1969), FHifaix, RAFEEIOIT < \T/EE—HRTFIE L, FhikHEEEO
FEEMBICEEN TS, PERNORERBMEOEL, BEMOBEEICL > TRZDNR,
Limax (Wolff, 1969), Lymnaea (Coggeshall, 1969), Pleurobranchaea (Wood and von
Baumgarten, 1975) Tid 13 EO MK E 29 2B EBMIEOFEIERINL TN D

WKEERMONENT T 7 F oo TREAFEZEDDICR L, WAKERZHEOR
YA, FRRINZOR THRAENES, IRE, FBLH, tea 73 T7H4AER, v=U Ty
—SNAER, RUERRRSIAER, ML EE R 2R TR L 72 ikil & 725 (Marois and Croll, 1992;
Voronezhskaya et al., 2004 ), FAEBEICH T2 EEEOBBRICBE L, WEEEEM TR
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BEAHY, U=V Uy —GEMCHEBRT Mo TS (B, 1996; Dickinson and
Croll, 2003; Croll, 2006) .

tr b= IR EENEDO— DT, MWRRND S % REMARFRICRE T 2 2 & AT e
T2, FAREND O RUELH LTI IT 58 R ORIERITIC, ZOHFEITRMLFEL LT
Avs L5 (Croll et al., 2001), K/KFEERE O—F Lymnaea stagnalis Tix, o b =24
TRENCRAEORIICEHN S L #HE SN T (Marios and Croll, 1992), #h4E L ifE%2@E L CTE
ERMETHHIEETRL TS, —F, EAX IV HHRBEEMEDO—D>TH LN, BED
THERIZB W TENZHFICEH LHE SN T35 (Braubach and Croll, 2004), % 7=, Aplysia
californica & Pleurobranchaea californica DY, B A X I VM=o — 0 U OFEEN
&I N TWT (Soinila et al., 1990; Ohsuga et al., 2000), b A% I LN EEEOHRERIC
BULZEELERGENE TCHDH L E2RL TS, LL, ShAEOEEICE T 5 REmsk
TR I, MRRDFEE L ORBRRLHAL TR,

T CARMED BRIIL, BIKEWIERMY B~ 1 (Physa acuta) DK ESNET, F
WARR (MR, Pz & 2R childtr b= A4 IvEE=a—n
OGP 21TV, MR OBREALNITHZ L Thb,

MEERE

Y ~X A (Physa acuta) iE%ZFINOEILL, KMECHERF L7, KENTEIIS
OB Z vy — LIZB L, BESEMT (20—24°C) THE SHT-, FEAEEEIT Voronezhskaya
et al., (2004) ITfE> THRAEMEZR DL, 4 DORAEEME (Fea7x7T#H, U=V x—
W, U=V Ty —%H, EERNES) OSER IUBEEUTOERICHN,

HAEZBEER (4 %AV LT VT B RAKEE—0.1M HEsfEE R, 4°C) ([CREL, BE L,
BAR DG E I XEEE & S, FIRMRARH L, BEE Lz, 20 EHE, —BEER, PBS
THeiE (31, & 3043) Lz, BEE L7RBHILL T O XL 5 227k TREf & L7 (Matsushima
et al., 2002), &AE %271 v ¥ 7K (1%normal goat serum, 1%BSA, 0.1%Triton'X &
T PBS) I L7=% (30 43), —RPLIRIC 2 FFEIRE S 72, PBS CTikiEtk, “RPLK (m2—
H I ERHRHT Y X IgG B, AR 1 100) 12 2 RIS S® 72, PBS BESR, S~ vs
FCEAL, EOLFEME (4 V82 AX-FLB-1) TEZEL, #@tl#eTciREL, EHEg
TN—RT 4 A7ICGE LT,

—PUERIL, Fte AZ I UhE (U Iasth, mIR1:250) tHike h=odtE (U Iay
th, FHI1:500) AV, EROFIBIC—KRIEEZRN L OERIRE LT,

R

1 K

T h~x A (Physa acuta) OFHEARERIL, —XFOMRARIRE, SREET, MHRE, BE
PR, DERARRE, B L ORI o TO R WNIEMRE 2 SR STz (B 1A), Fi
faik, RH@REOFMATICMEL, BHEZET2HECTEL —MTFEEL, £ONEIL T
TS vz (B 1B),
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El1 B sohigSh it L okEreoEE () &, EEE
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fE T 5, CEDIIMEAR I AET, EXFIIntzO F = Ak CHRsem
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51, TEERD (Cg) + TR U TS, B EmiEflicbr A% =

VEBtto—a—nUhRANS (D) . Eo =BT a0 h, BEfEEE
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AT 2 D AKX I VBt —a U RERO L, FIREOEZIZMN 30um THo
7ZB®1C), 20 =a—n b HET2MBOMEREE TET S L bERIN, £,
b AL I VB 2 —m IR ET TR 7 kb, RAERET THCHEE Lo, RMREICR O
b0k, WREIRBESE WS bobBEIN: (B1D), FEiicittre b=
oo — B IR SN ol MHREICB T2t r h=v Bt —m L, £ 20 %F
FEL, TOMBAEORE IIX 10-40pm O T, BIFICOORBEOMIZENSEEL, %
FlNBoOMBBENREEL TWe (B1E), B@HRHEICkTo2r h=rBt=a—w g,
40 MFEO B, BRAZESR LT (B1F),

2 +OaTxT7HA

b a4 7 HONAITERN 40 um T, BEFEALOBRLEIC LV BEFNICHFE-MS T O
(B2A), ZoORHIZE, eXZIvVBtoa—rr bt h=rBEoa—n b 8ESh
o7 (B2B, C),

3 JxUTrv—uH

T ) Uy —HIHONAEITERN 50um LLEIZARY, BEOME (10pm LLT) & BERHRE
OB TR#MAT o (B2D), 2O, e AZ IVt —n RN 1R, BENICSE
WEEICEZ S (A2E), MEIETERRKRTHY, BBOMEEFRO L2 hoT, Er b=
B =a—o b —%T, MEREDERINDENMN TH D REELOELS, BN WALE
WCBEINE (B2F), TOMIZERRTH LD, —HICEHROMENRO bz, B AX I
VMO 30 m T, tu =V EEMEOM (120pm) XV Lo,

4 T Try—i&H

T ) Uy —%EIE, BRROF K L RO E N E A, HE&(Dﬁ/ﬁsz)x Tox v LBOLNE (B
3A), v A I UIBHEMRE, FERAFEET HMEICHMIC 2 icBE s (B3B).
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S VBRI E SRR D ey,

e b= UEEMRET, U2 Py AEOREOEAEVICE o TRRY, E%®Eé:
HI LTz, e h=vEma—a L, BEa LHE L2@E (20pm BUF) TiE, MM
PRET & R MRE I 1 RS AL, B 40pm VL EHE U2 BIE T, MhiRE &
REmEEICERZEN 2 MBE SN (B8C), ThEND=a—1 b H HEIERNBARICE
BXh, WREMEZ R CERRESEE TR LT,

5 MEERSER

FRABERSN AR, LR UK E Y, IIBONE CREESH 2T O, ORI, ¥
a3 L 72D (B8D), e AX I VBiE=a—u L, FEROMEIZ 25 d13E D520
D, MHRADOMEBICOEMEEENT (BB8E), Tr h=vBE=a—m L, HRE s
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B

ARFZE, WIREMIRKERB Y I~ XA (Physa acuta) OFLEBRICBITSERr b=
SR D MR RN C, IMWREI N RIICER S, BRICEMREINERIND Z &
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e E AL, EOHBRGETITFER THD Z L AR LT,

WM EM T, e h= 3R RN R ET LRI, REE<IZH 5 apical sensory
organ (ASO) |ZHh, RAEVMOMEESORHICEE 2 EFZ2R-T 2 erRRESTH
% (Kempf et al., 1997; Koss et al., 2003), L7 L7265, KKESREHDO —TE Lymnaea
stagnalis TiX, B b= PNHARMIR R ORMERE ICRPICEHNS Z & &R L TW5 (Marios
and Croll, 1992), F7-, Phestilla sibogae (Croll, 2006) Ti%, V=V ¥ v —FHAIZHRIIZ
FR R E S BRAL, £ DO BRI BHRE O AR T ERHE SN TWVD, KIFR TR
Shicte b=t =a—a r OHB Y — X, Phestilla sibogae \Z% 8T LT
L, Ho T, P H~XHAOHFELRINTE R b= BB DS R PN O AR IR 7
ZEERLTVND,

E 2L I, FERTENZFIE S MR EEDE L L LA TWS 2 (Braubach and
Croll, 2004), E/KFENE EM Pleurobranchaea californica D VA TlX e A4 I U EtE= 2 —
BUNI3RD O B0 8K A D, EFELRMREEME TCHL I LETEL TS (Ohsuga et
al., 2000), V=X T A REOFEHEIIZENTEH, EXAX I VG2 —a U RHEND DL
0, FERRNOMRBEDEORFITEIL 0o TR,

WM R D= 7 U ¥ Haliotis discus hannai (B, 1996), Ilyanassa obsolete (Dickinson
and Croll, 2003), Phestilla sibogae (Croll, 2006) T2 % ABBEOREN 2 S, P
FaDFAEITY = U ¥y —SEHICHET 2 Z L B3#E STV 2 (Croll, 2006) , ##1C Phestilla
sibogae TIX, FAEMBOM O PIRMHER LD L OFEMAMERGENAREINTVS, £
nckae, =0 Yy —UEICERET O L D D Ui CTRERAEANC R S b
ZLEERLTWD, RIFFRETRAIOE A2 I VBN, tr h=COMBEM & I1382 Y, 2
HIZEWZ &R LT, - T, ZOMENFERTHL Z L 2B ARL TN D,

WA~ XA OFABET, FHERDSERICER S OIIREERNEHTH 5, FHAEEK
DYPKEEWMETIIRRL L EIONDO TEBIEII T 20D, EHERICBITH e R
ZIVBtEma—nr ORBOHBIL, WAKESBOFEROF AR L O EZEOEENR,
BEZBELIFAUS V2 Uy —ShAEHTHL Z L 2RI E5, LoL, ZORIZIEYD
~ XA ORI 5 LV BN NETH S,
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Immunohistochemical Analysis of the Nervous System
in the Statocyst of the Gastropod Mollusc Physa acuta
during Larval Development.

Comparison of neural development in the central nervous system and statocyst.

TAKAHAMA, Hideki and ISOZAKI, Sumie

Abstract

Developmental changes in the central nervous system including the
statocyst of pond snail Physa acuta were examined by means of
immunohistochemistry of histamine and serotonin. At the early veliger
stage, a pair of the first serotonin-like (SLIR) neurons was recognizable in
the cerebral ganglia, and a pair of histamine-like (HLIR) neurons was
also detected in another part of the larval body. It was suggested that the
latter sites were in the statocysts. Two pairs of HLIR neurons were seen
at the late veliger stage. SLIR neurons were two pairs in both the cerebral
and pedal ganglia. Thus, the appearance of HLIR neurons at the early
larval stages suggests that the sense of equilibrium in statocyst may act.

[Key words] Gastropod mollusc, Physa acuta, Development, Statocyst,

Central nervous system, Histamine, Serotonin, Immunohistochemistry



