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Introduction: Zaprinast
Phosphodiesterases ~ (PDEs) are  hydrolytic " "
enzymes that decrease the levels of cyclic Sildenafil

nucleotides (cGMP and cAMP) in the cell.

When light enters into our eye (Fig. 1), a series of
retinal events occur. Photoreceptor cells of the retina
(Fig. 2) become activated which can be broken down
into molecular events, the phototransduction cascade
(Fig. 5). Guanylate cyclase and PDE6 are key
enzymes, modulating the level of cGMP, a second
messenger in the phototransduction cascade of
mammalian retina.

We have recently described the effect of inhibition Fig- 1
of these enzymes (1,2). Here, PDE6 inhibitiqn is . o 11[3-(6.7-dlhidro-1. 7 3 1M
discussed from a structural and from a functional 1,4-dihidro-5-(2-propoxifenil)-7H- j[[ -(I ‘[A;BI l;] ro- '?9"5’ -I<))>jlo-t ’P;OP!”’ -
point of view. . ) o pirazolo[4,3-dJpirimidin-5-yl)-4-etoxifenil
Fig. 3 1,2,3-triazolo[4,5-d]pirimidin-7-on szulfonil]-4-metil-piperazin
Questions: Fig. 4
How do zaprinast and sildenafil accommodate the PDE1 | PDE2 | PDE3 | PDE4 | PDE5 | PDE6 | PDE7 | PDES | PDE9 | PDE10 | PDEIL
PDEB catalytic site?
How do zaprinast and sildenafil modify the light %'gg'(':m) 281 | >30000| 16200 | 7680 | 354 | 3440 | 21300 | 29800 | 2610 | 9800 | 2730
response of the rat retina?
Zaprinast | 3500 .a. .a. Y ED | am .. | >100000| 29000 | 10800 | n.a.
PDES6 was inhibited by zaprinast, a commonly Fig.2. ic50 (M) | 10000 "® na | ne 300 | 2400 | " |7 na

used PDES inhibitor, which similarly to other inhibitors

showed dual specificity (PDE6/PDES). In addition, a

clinically used PDE6/PDE5 specific inhibitor sildenafil

was also investigated. (Fig. 4)
The X-ray structure of PDE6 has not been resolved

yet, but its close homologue PDE5 has been

crystallized in complex with a number of substrates,

recently. (PDE families, Fig. 3). These structures

revealed that inhibitors bind in a competitive manner !

into the catalytic site displacing GMP (Fig. 6). [cGMP]
A homology model for PDE6 was built, based on

the crystal structure of PDE5-sildenafil. Subsequently,

inhibitors sildenafil and zaprinast were docked into the v

binding crevice of the PDE6 homology model.

Materials and Methods

PDE6 model was built using the Swiss Model
server (3) based on the X-ray structure of PDE5-
sildenafil (PDB code 1tbf). Zaprinast and sildenafil
were docked using the GOLD protein docking
program with the following active site residues:

PDES: Leu725, Leu765, Phe786, GIn817, Phe820

PDES6: Leu670, Leu720, Phe741, GIn772, Phe775

Wistar rats (males, 200-350 g from Toxicoop,
Budapest, Hungary) were kept and used in

accordance with the Declaration of Helsinki and with /
the Animal Act 1998, Hungary. Retinas were isolated -

in ice-cold artificial cerebrospinal fluid (ACSF) G M P
containing in mM: CaCl, 1.6; NaCl 129; KCI 5;
NaH,PO, 1.25; MgSO, 1.8; NaHCO; 21; glucose 10

and : glfltamme 9 O.g (Sigma-Alénch,g Budapest, GTP
Hungary), bubbled with 95% O, / 5% CO,. Electrical

light responses (ELR) were measured in darkness &)Uter Segment of photoeceptorcey
between an Ag/AgCl, microelectrode (4-10 MU) Fig. 5

inserted below the photoreceptor cell layer and a

reference half-cell, in response to 10 ms full-field

flashes of white light (630 Lux) every 15 s. Signals

were amplified, low pass filtered at 200 Hz and

digitised at 2 kHz (Axon Instruments Inc., Foster City,

California, USA). The retina was kept at 37 °C and

perfused with ACSF at a flow rate of 3 ml/min for

30 min (control period), followed by a single 30 min

application of (1 or 10 nM) Zaprinast or Sildenafil. The 350, A 1M Sildenafil 350, 1nmM Zaprinast
change of amplitude of ELRs was expressed as the . N .
percentage of the amplitudes measured during the 0 10nM Sildenafil 0o 10nM Zaprinast
control period (N=3 for each condition).

Fig. 6

Summary

Sildenafil was successfully docked into the PDES
experimental binding crevice (Fig. 6, insert)

Based on the experimental PDES5 template a PDE6
homology model was built using the Swiss-Model
server (Fig. 10)

Both zaprinast and sildenafil were bound into the
binding crevice of the PDE6 homology model in a
similar manner (Fig. 7)

Sildenafil is able to accommodate the same binding
crevice in PDES5 and in PDE6 (Fig. 8)

Both zaprinast and sildenafil enhanced the electric
light response in the rat retina, in vitro (Fig. 9)
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