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Histamine and histamine H1 receptor exist in the gerbil retina, and that H2 and H3
receptors were expressed on developing gerbil ganglion cells.

In human rod photoreceptors, dopamine reduced A current (I4) through a D2 receptor,
and inhibited the gradual decay in the voltage response via a D2 receptor, indicating that
dopamine slows the recovery phase of responses to light stimuli by inhibiting 14 in human
rods.
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In the central nervous system, histamine
is known to act on three major types of
G-protein-coupled receptors; histamine H1
receptor, histamine H2 receptor and
histamine H3 receptor. We examined the
localization of histamine and histamine
receptors in the developing gerbil retina
using immunohistochemical method. The
gerbils were perfused intra-cardially with a
mixture of 4% paraformaldehyde in 0.1 M
sodium phosphate buffer. The removed
eyeballs were frozen with the liquid
nitrogen. Then they were cut with section
of 16 pym using a cryostat. The sections
were examined using ABC (avidin-biotin-
peroxidase complex) immunohistochemical
staining method. In the adult retinal
section, histamine positive line in the
ganglion cell layer was observed. H1
receptor was labeled in the ganglion cells
from p(postnatal day) 2 to p350 (adult) in
the gerbil retinal sections. At pl4, H1
receptor was strongly stained in the
ganglion cell layer. The distal portions of
the ganglion cell somata were more
strongly stained than the proximal
portions. The axon of each ganglion cell
was weakly stained. H2 receptor was
labeled in the ganglion cells after p8. After
p26, the ganglion cells were hardly stained.
And H3 receptor was labeled in the

ganglion cells after p6. After p70, the
ganglion cells were weakly stained, and
most of them were not stained at p350. H2
and H3 receptors were strongly stained at
the distal portions of the ganglion cell
somata at pl4. These results suggest that
histamine and histamine H1 receptor exist
in the gerbil retina, and that H2 and H3
receptors were expressed on developing
gerbil ganglion cells.
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The fura-2 based calcium imaging was
also performed at the gerbil retina. The
preparations were superfused at 1 ml/min
with 100 pM histamine-containing solution.
Histamine increased intracellular Ca2* in
ganglion cells. And some retinal ganglion
cells were excited by betahistine, an
agonist of the H1 receptor. Dimaprit, an
agonist of the H2 receptor, also increased
intracellular Ca2* in the premature
ganglion cells. These results suggest that
histamine and histamine H1, H2 and H3
receptors expressed on gerbil retinal
ganglion cells.
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The h current (I4) is a hyperpolarization-
activated current that plays important
roles in the physiological functions of
different types of cells. In the retina of
lower vertebrates, 1A contributes to the rod
responses to light stimuli by bringing the
membrane potential back to the dark level
in the presence of continuous light. This
study shows that in human rod photo-
receptors, dopamine reversibly decreased
the amplitude of the IA induced by
hyperpolarizing voltage steps from a
holding potential of —60 mV. At a voltage
step of —-100 mV, 20 pM dopamine
decreased the amplitude of IA. The D2
dopamine agonist, quinpirole, inhibited 1A,
but the D1 agonist, SKF-38393, had no
effect. The dopamine-induced reduction of
the 1A amplitude was blocked by the D2
dopamine antagonist, sulpiride. Under
current-clamp conditions, an injection of
hyperpolarizing current steps to rods
produced voltage responses that exhibited
a gradual decay. Adding dopamine to the
superfusate inhibited the decay in the
voltage  responses. Quinpirole also
inhibited the voltage decay, whereas
SKF-38393 was ineffective. These results
suggest that dopamine reduced 1A through
a D2 receptor, and inhibited the gradual
decay in the voltage response via a D2
receptor, indicating that dopamine slows
the recovery phase of responses to light
stimuli by inhibiting 14 in human rods.
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