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Effects of Prostaglandins F2« and D2 on the Transepithelial Short-Circuit
Current of the Isolated Rabbit Iris-Ciliary Body

Hiroshi Kameda

Prostaglandins (PGs) Fy, and D; have been used to lower the intraocular pres-
sure, either by suppression of aqueous humor production or by acceleration of
aqueous flow into capillaries. The present study was carried out to explain the
mechanism of the action of PGs on the short-circuit current (SCC) of the isolated
rabbit Iris-Ciliary body. The Iris-Ciliary body was mounted on the Ussing-type
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chamber, which contained Tyrode solution (HCO,-=15mM). The Tyrode solution
was bubbled by gas mixture of 95% O, and 5% CO,, and the temperature was
kept constant by circulating warm water surrounding the chamber. Four calomel
electrodes were placed into the chamber, two of which were served for measure-
ment of the transepithelial potential difference and other two for current pass neces-
sary to compensate the potential difference. Consistent to the findings of pre-
vious authors, ouabain applied to the stromal side at the concentration of 1x10-®* M
DBcAMP

applied to either side increased SCC. PGF,, applied to aqueous side at the concentra-

decreased SCC whereas the one to the aqueous side increased it.

tion of 1x10-5 M increased SCC. Although the consentration used here was far
higher than the physiological levels, PGF,, at the aqueous side increased SCC by
around 30 %. The time course of the change in SCC by PGF,, was much slower
than that by ouabain and it took more than an hour for SCC to attain the steady
state. PGF,, applied to the stromal side caused an increase of SCC, but less
effective than the aqueous side. PGD, applied to the aqueous side also increased
SCC. The action of PGD,, howéver, was milder than that of PGF,,, and it was
not cleary demonstrated in 2 out of 6 experiments. PGD, applied to the stromal
side did not exhibit the detectable change in SCC. Although the actions of PGF,, and
PGD, were quantitatively different, both of them were effective especially when
applied to the aqueous side. PGs has been known to increase the intracellular
cAMP level which cauées the activation of cellular function. The increase in SCC
by PGs applied to the aqueous side can be explained as the result of inhibition
of Na*-K* pump by elevated cAMP level in the non-pigment layer facing to the
aqueous side. The action of PGs applied to the stromal side seems not to be
simply explained from Na*-K* pump activity. It is expected that PGs accelerate
anion transport such as Na*-HCO,~ co-transport or' Cl- pump to increase SCC.
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Ussing-type chamber and automatic voltage clamp device. Al
and A2 : voltage followers, A3 : differential amplifier, A4 : high gain
current amplifier, A5 : current to voltage converter, ET : output of
transepithelial potential difference measured at switch position 1,
IT : output of feedback current measured at switch position 2,

I-Cb : Iris-Ciliary body, N : nylon net, B : bubbling tube, C : calomel
electrode, W : circulating warm water.
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Fig. 3. Effects of DBcAMP (1x107°M) on
the SCC when applied to the aqueous
side. At the time 0 indicated by an
arrow, 0.05ml of 1x10°*M DBcAMP
dissolved in Tyrode solution was drop-
ped to the chamber solution of 5ml
distantly from the preparation.
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Fig. 4. Effects of PGFy, (1x10-M) on the SCC when ap-
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Fig. 5. Effects of PGFy (1x1073M) on the SCC when
applied to the stromal side. The procedure of ap-
plication was the same as is described for Fig. 4.
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Fig. 6. Effects of PGFye on the SCC. PGF,, was first
applied to the aqueous side at the final concentration
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was the same as stated previously.
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Table 1. Amplitude of the changes in SCC
(wA/cm?) by PGF,, added to either
stromal side or aqueous side.

control PGFow
stromal side 17.5 17.25
21.0 20. 25
28.25 32.75
aqueous side 17.0 19.50
19.5 26.25

20. 25 27.0
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