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Fig. 1.

Fluorescence confocal micrograph of vertical vibratome
sections through midperipheral bat retina immunolabeled
with antibodies against glutamate. (A) Glutamate-im-
munoreactive neurons were mainly localized in the
GCL. (B) Glutamate-immunoreactive cells were double
labeled with SYTO 13. GCL, ganglion cell layer; IPL,
inner plexiform layer; INL, inner nuclear layer; OPL,
outer plexiform layer; ONL, outer nuclear layer. Scale
bar = 10 um.
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. GABA-immunoreactive cells in fluorescence-reacted
(A) and DAB-reacted vertical bat retina (B). The majority
of GABA-immunoreactive cells distributed in the INL.
GCL, ganglion cell layer; IPL, inner plexiform layer;
INL, inner nuclear layer; OPL, outer plexiform layer;
ONL, outer nuclear layer. Scale bar = 10 um.

Fig. 3. Fluorescence confocal micrograph of vertical vibratome

sections through midperipheral bat retina immunolabeled
with antibodies against GABA, receptors. (A) Strong
punctate immunoreactivity is present in the IPL. (B)
GABA, receptor-immunoreactive puncta were double
labeled with SYTO 13. GCL, ganglion cell layer; IPL,
inner plexiform layer; INL, inner nuclear layer; OPL,
outer plexiform layer; ONL, outer nuclear layer. Scale
bar = 10 um.
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Fig. 4. Choline acetyltransferase-IR cholinergic cells in the bat
retina. Choline acetyltransferase-immuoreactive cholinergic
neurons were located in the INL and GCL. GCL,
ganglion cell layer; IPL, inner plexiform layer; INL, inner
nuclear layer; OPL, outer plexiform layer; ONL, outer
nuclear layer. Scale bar = 10 um.

1A} £33 Ao E UFEIA ol EZd F£8A=
FAFFE WduleAl B o] YAl o Wrg B
Fsh= A #EE 5 AJKFig. 5). o9k 22 AAE
Toto] 9 FEAA A o RG] Yok A
WATL WidEo) T2 EA)shHA AR A F| ghits)
A ASHALE s As F2E + Uk

A EE t5EAR] AABTAE F SR A, 2174

5488 245 AA

2 X = vimentin®] 2= Tl
o)A, vimenting FAH= FFA A E3}8H
o]-Eﬂl— LH /‘11 sz }\1— ‘531;]16']— o] _1}'_0120 _14—7(1‘64
Bl gk WM e e A
FE5=9 ‘%F%L Y EeMEe} vzt RS 7R a ok
AAH(Fig. 6).

2o WANEZEA AL Esle] st ulF o]
gt F8A AEZRE ABE AEZAA Y AL

Fig. 6. Mller glial cells were distinctively labeled with antibody
against vimentin. Double labeled with ethidum homodimer
to stain all nuclei in the retina. GCL, ganglion cell layer;
IPL, inner plexiform layer; INL, inner nuclear layer;
OPL, outer plexiform layer; ONL, outer nuclear layer.
Scale bar = 10 um.
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Fig. 5. Fluorescence confocal micrograph of vertical vibratome sections through midperipheral bat retina immunolabeled with
antibodies against nicotinic acetylcholine receptor sununits a4 (A), a7 (B), B2 (C). GCL, ganglion cell layer; IPL, inner
plexiform layer; INL, inner nuclear layer; OPL, outer plexiform layer; ONL, outer nuclear layer. Scale bar = 10 um.
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Localization of the Major Retinal Neurotransmitters and Receptors and Miiller Glia
in the Retina of the Greater Horseshoe Bat (Rhinolophus ferrumequinum)
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Purpose: The objective of this study was to investigate the visual system of the greater horseshoe bat (Rhinolophus
Sferrumequinum) by location analysis of some major neurotransmitters glutamate, y-aminobutyric acid (GABA),
acetylcholine, and their receptors, and miiller glial cells in retina. Methods: Standard immunocytochemical
techniques were used after vibratome section of retinal tissues of adult greater horseshoe bat for this study.
Immnoreactions in immunofluorescence images were analyzed using confocal microscope. Results: Anti-
glutamate-immunoreactive neurons were mainly localized in the ganglion cell layer (GCL). The majority of anti-
GABA-immunoreactive cells distributed in the inner nuclear layer (INL), and GABA 4 receptors were localized in
the inner plexiform layer (IPL). Anti-choline acetyltransferase-immuoreactive cholinergic neurons were mainly
located in the INL and GCL, and most of nicotinic acetylcholine receptors were localized in the IPL. The miiller
cells in the retina of the greater horseshoe bat stretched theirs range from the GCL to outer nuclear layer (ONL).
Conclusions: This study revealed that the retinas of the greater horseshoe bats contain the same major
neurotransmitters and receptors, and glial cell in visually functional mammalian retinas. The present results may
suggest that the greater horseshoe bats have the functional retinas for visual analysis through the organized retinal

neural circuits.

Key words: Acetylcholine, y-aminobutyric acid, Glutamate, Immunocytochemistry, Miiller cell, Retina, The greater horse-

shoe bat
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