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LR T BEMETIII N R 7 U A 2 L OB RREIT
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TIFUT 4T A HEEEBEZONDZ U AFZ L (K
1) OETREIT O T2~ T Xz, BEmEIZH->TT «
T AV MROFEERR LD, H2I2Zid EHEEOM
INT Y RAZ NG EBDNSEIGROTEEZ R LI, T
T F N L 5T ATP DNKGFE S LD & MR DS
kBN, ThE CaZ'BRUG LTHIE I LY =7 A BT
T2, ZOBOPTREVEF ARy M2 1/33ADME
TTHHFRECIFATND, ZNHII A Fafo 7Ry
A MDY RAZNLOTEHIZ L TNWD[R2], A K
BXTTNREAL N, T4 T7AMRHDLE CHINT 1
7 A2 bOREIGEIZH O X 5 72 epitaxial iR %
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Zhida—~Y v 7 Ao A EmOMEIZAHEY LT
W5, IHICZ O FITITHAWHBORIPT AR v R A
bd, TOARY ORI /S0ATHY T 75 %E
Jv—ICHEkTH D EEDbNS, ZOXH s Y AE
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T RRTY U AZ N AR SEED, AT ATPIC X
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LIZRPI LTz,

Ref.1
Bonoque, M.A. (1963) C.r. Hebd. Seanc. Acad. Sci., Paris
257, 1511.

Ref.2 Hartgerink, J.D. , Beniash, E. Stupp, S. L.
294, 1684-1688

Dupouy, G., Perrier, F., Uyeda, R., Ayroles, R. and

(2001)

Science

1 TOFUT745+*0 FAREEZ DN HM/NER

B 2 #uhiESRH o DHIRREFE

1563



AEERAF IR 5 24 8 (Dec,2003)

3. HRAHEREICK > TR L - AL E YA F DR R EAZT

WEAESE, 10Torr O Ar FRPAS M A H THERL L 720k
DO, BEFORSET — 212720y, K 1.0nm Ok
EFFOan R R O RS BIES L L WmE LT
[1]o LD2L72A B, ZOBERED S CTIER L 72k -
IZDOWT, BHREPTZ OISR ETo 728, BRI
U IR 2 R ook I3 S iz o 7,

FIT, FIARA A% He I[CEE L THAREIEEKET
o v R R T AR L, AERRIR SRR O i T
MEECBIEZTo 72, X 1 IXER S =ik v TEM
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7Y R0 RERMOER

The evidence of gap junction connections between
vertebrate retinal neurons has been accumulated to date [1].
An important role of amacrine cells, third-order retinal
interneurons, is thought to intensify inhibitory synapses among
the cell populations in the proximal retina, since lateral gap
junction connections between these cells are possible pathways
for spreading light-evoked signals laterally in the inner
plexiform layer (IPL) via electrotonic transmission and the
majority of amacrine cells contains GABA [2].

In this study, network properties of gap junction
connections between amacrine cells in the IPL were evaluated
by techniques of intracellular recording, dye injection and
electron microscopy conducted on vertebrate retinas. First,
retinal amacrine cells were identified with their light-evoked
responses to light flashes, either transient ON-OFF or
sustained. Second, tracer-coupled networks of the cell
populations were visualized by transfer of intracellularly
injected Neurobiotin into neighboring cells. Following light
microscopic observation of contacts between the cells, the
speciemens were then investigated with high voltage as well
as conventional electron microscopy [3].

Cell-type specific, homotypic connections (those between
cells of the same morphological type) in the populations were
found (Fig. 1). Dendrodendritic contacts were seen either in tip-
or cross-contact manner, i.c. those between dendritic tips

(arrowheads, Fig. 1) versus those between dendritic shanks (not

shown). Electron microscopical analysis revealed gap junctions

A A (R R PR A AR B A5 SR E)

between light-microscopically documented dendrites, but not in
dendrites apart from interconnected sites. Figures 2 and 3 show
anatomically identified gap junctions laterally localized
between Neurobiotin-labeled dendritic tips. In Fig. 2, high
voltage electron microscopy demonstrated that the size of gap
junction plaques at tip-to-tip dendritic contacts was 7 pm in

longitudinal axis in the transient bistratified cells (Fig. 1) in 5

pm section in thickness. In the monostratified amacrine cells,

another type of transient cells (not shown), the size of gap

junctions at tip-contacts was estimated as 16 um (Fig. 3).

This study shows that gap junctions between amacrine cells
are in homotypical manner in vertebrate retinas. The homotypic
lateral gap junctions between these cells may play an important
role in GABAergic synaptic behavior in cells in the IPL.
References:

[1] Hidaka, S. et al. (2002) Expression of gap junction
protein connexin36 in adult rat retinal ganglion cells. J.
Intgr. Neurosci., Vol 1, pp 3-22.

[2] Hidaka, S. et al. (2003) Homotypic gap junction
connection between retinal amacrine cells. The Neural
Basis of Early Vision, Springer-Verlag, Vol 11: pp 126
—133.

[3] Hidaka, S., and Hashimoto, Y. (1993) Intracellular
labeling with injection of biotinylated compounds
(biocytin, Neurobiotin) and its application for analysis
of neuron network. J. Physiol. Soc. Jpn. Vol 55: pp 241
254,
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Fig. 1: Cellular morphology and tracer coupling of retinal amacrine cells. The recorded cell (asterisk), generating
transient-type light-evoked responses, are hexagonally connected at dendritic tips (tip-contact) with neighbors
of the same type. Note no labeling of cells of other morphological types, apart from the tip-contact homotypic

cells.

Fig. 2: High voltage electron micrograph of a gap junction (between arrowheads) at tip-to-tip contact between

Neurobiotin-labeled dendritic tips of the transient bistratified amacrine cells shown in Fig. 1, observed at 1,000

kV in a tangential 5 pm section in thickness. Note that gap junctions occur between laterally connected

dendritic tips.

Fig. 3: Conventional electron micrograph of a gap junction at tip-to-tip contact between dendritic tips of transient

monostratified amacrine cells, observed in an ultrathin section.
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RHYU, Im—Joo, UHM, Chang-Sub, LEE, KeaJoo (Korea X * [%&)

We mainly analyzed the three-dimensional ultra-structure
of Purkinje cell (PC) dendrites of Ca>" channel mutant mice,
rolling Nagoya (Cacnala ).

Morphology of PC dendritic spines is suggested to be
regulated by signal molecules such as Ca® and interactions
with afferent inputs. The amplitude of excitatory postsynaptic
current (EPSC) was decreased in PF to PC synapse whereas
increased in climbing fiber (CF) to PC synapse in rolling mice.
We have studied synaptic morphology changes in cerebella of
this mutant strain. We found altered synapses between parallel
fiber (PF) varicosity and Purkinje cell (PC) dendritic spines.

To study dendritic spine plasticity of PC in the condition of
insufficient P/Q type VDCC function, we used high voltage

electron microscope (HVEM).

(BeEEFHEMELRE

FEF i
Wu S, Suzuki Y, Noda T, Bai H, Kitada M, Kataoka K,
Nishimura Y, Ide C (2002) Immunohistochemical and
electron microscopic study of invasion and differentiation
in spinal cord lesion of neural stem cells grafted through
cerebrospinal fluid in rat. J. Neurosci. Research 69:
940-945.
Ogata K, Kosaka T (2002) Structural and quantitative
analysis of astrocytes in the mouse hippocampus.
Neuroscience, 113: 221-233.
Ohno T, Sengoku M, Arii T (2002) Measurements of
electron beam damage for organic crystals in a high
voltage electron microscope with image plates. Micron
33: 403-4060.
Matsushita K, Wakamori M, Rhyu 1J, Arii T, Oda S,

Mori Y, Imoto K (2002) Bidirectional alterations in

160

AR W, A ER

4 um sections were prepared from rapid Golgi preparations
of the rolling and wild type cerebellum. We measured the
density and length of PC dendritic spines at the tertiary
branches with NIH image.

We observed statistically a significant decrease in spine
density as well as shorter spine length in rolling mice
compared to wild type mice at tertiary dendritic branches.
However, in proximal PC dendrites there were more
numerous dendritic spines in rolling.

The differential regulation of rolling PC spines at tertiary
and proximal dendrite in rolling suggests two major excitatory
afferent systems may be regulated reciprocally in the

cerebellum of rolling mouse Nagoya.

FAXRBRTOERE) A L)

cerebellar synaptic transmission of tottering and rolling
Ca*" channel mutant mice. J Neurosci., 22: 4388-4398.
5. Toida K, Kosaka K, Aika Y, Kosaka T (2002)
Cathecolaminergic neurons in the olfactory bulb. in
Cathecholamine Research: From Molecular Insights to
Clinical

Academic/Plenum, 289-292.

Medicine(ed Nagatsu T et al) Kluwer

6. Nagata, T (2002) X-ray microanalysis of biological
specimens by high voltage electron microscopy. Proc.
ICEM -15: 165-166.

7. /NS, B OEER, /NIGA, W ES, (T EDCE
(2002) A FLRET N aanFa,L R, MO
FHF 24 (3) 219-226.
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