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Changing Glucose Concentration Affects Rod-Mediated
Response in the Perfused Cat Eye
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Abstract

The effects of changing glucose concentration on the ERG b-wave and optic nerve response
(ONR) were studied in dark adapted, arterially perfused cat eyes. Changes in glucose concentration
in the perfusate induced remarkable effects on both electrical responses. The ERG b-wave and ONR
amplitudes were enhanced with increasing the glucose concentration above the standard level (5.5
mM), and were transiently decreased below the control after termination of the increase in glucose.
Furthermore, a control perfusate with higher glucose concentrations (8~10 mM) was used, transient
addition of glucose failed to elicit consistent increase in amplitudes of the h-wave and ONR. We
conclude that the optimal supply of glucose to the mammalian retina is crucial for recording b-wave
and ONR in-vitro under dark adaptation. A higher glucose level (8~10 mM) than 5.5 mM in the
standard tissue culture medium is suggested for maintaining the retinal function in-vitro. (Acta Soc
Ophthalmol Jpn 96 : 634—640, 1992)
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Fig. 1 Scheme of perfusion system, including
injection system of additional glucose. Glucose
was added into the standard perfusate (5.5 mM
glucose) (top), and into “loaded” perfusate (8 or
10 mM glucose) (bottom),
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Fig. 2 Time course of changes in normalized amplitudes of the rod ERG b-wave (a) and of
the ONR ON-component (b) in response to addition of glucose to “standard perfusate for 5
minutes. The numbers near the curves indicate the concentration of added glucose (mil-
limolar), and symbols indicate different preparations. Both responses were enhanced by
additional glucose and showed a slight undershoot after termination of the glucose load. The
inset shows typical traces of rod ERGs (a) and ONRs (b) before and during injection of

additional 3 mM glucose.
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Fig. 3 Changes in the normalized amplitude of the ERG b-wave (a) and the ONR (b)
responses to injection of additional glucose for 10 min under a prior higher glucose in the
perfusate. Both responses remained unaffected or only showed a small change. An under-
shoot following termination of the injection was observed in about one half of the exper-
imented eves.
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Fig. 4 Concentration relation of changes in the ERG b-wave (a) and in the ONR ON-
component (b), The absissa indicates the concentration of additional glucose in the per-
fusate. The ordinate indicates the normalized amplitudes. Filled circles indicate experiments
using standard perfusate. Open symbols indicate experiments using perfusates “loaded” with
8 mM C(open triangles) and with 10 mM C(open squares) glucose. Data from the same

preparation are connected by a continuous line.
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Table 1 Glucose concentration in perfusate for
various preparations

Investigator preparation gé;‘iﬁsf

Ames et al. 1963 rabbit eye cup 10

Nagayama et al.'® 1972 isolated rabbit 26
retina

Winkler®® 1978 superfused rat retina 20

Steinberg et al.”’ 1978 cat isolated 10
RPE-choroid

Rolleston et al.'™ 1967 guinea-pig cerebral 5
cortex

Hass et al.*” 1980 superfused rat 10
hipocumpus

Cox et al.** 1982  superfused 10
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vpocumpal slice
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