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Primary prostaglandins (PGs) regulate a variety of physio-
logical and biochemical processes in the body."? They are
known to occur in various eye tissues and PGF,, has been
shown to possess hypotensive properties when applied top-
ically to the eye.** PGF,, is rapidly metabolised to 15-keto-
PGF,, by 15-hydroxyprostaglandin dehydrogenase (15-
PGDH) and subsequently to 15-keto-13,14-dihydro-PGF,,
by 15-ketoprostaglandin AB-reductase (A-reductase).>®
Both these enzymes are widely distributed e.g. in lung,
kidney, liver and spleen, and, interestingly, low 15-PGDH
and high AB-reductase activities are seen in the porcine
brain.” Very little is known about the existence of 15-
PGDH and AP-reductase in the cornea. However, it has
been claimed that eye tissues lack inactivating enzymes for
prostaglandins.? Since topically applied drugs penetrate the
cornea we have investigated the corneal metabolism of
phenyl-substituted prostaglandin esters which have been
developed as drug candidates for treatment of glaucoma.’

Experimental

17-Phenyl-18,19,20-trinor-PGF,, 1-isopropy! ester (Ph-
DH100A) and 15-keto-17-phenyl-18,19,20-trinor-PGF,,
1-isopropyl ester (PhXA12) analogues of PGF,, and
15-keto-PGF,, (Fig. 1) were synthesized as described else-
where!® and tritium labelled at the C-98 position at Kabi
Pharmacia, Uppsala, Sweden.® Briefly, *H-PhDH100A was
prepared by reducing 9-keto-17-phenyl-18,19,20-trinor-
PGF,, l-isopropyl ester (synthesized at Kabi Pharmacia)
with NaB*H, in the presence of cerium chloride in tetra-
hydrofuran and methanol at room temperature. The epic
mixture of *H-9a and *H-9 compounds obtained was
separated by reversed-phase HPLC to give the pure
SH-9B8-PhDH100A isomer. *H-PhXA12 was prepared by
treating *H-PhDH100A with 2,3-dichloro-5,6-dicyano-1,4-
benzoquinone in dioxane at room temperature. The prod-
uct was purified by column chromatography (silica gel;

$ All compounds were identified and characterized by GC-MS and
NMR spectrometry. Purity of the radiolabelled compounds was
checked by reversed-phase HPLC with on-line radioactivity de-
tection.
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Fig. 1. Chemical structures of PhDH100A and PhXA12.

ethyl acetate—ether 1:1). Porcine eyes were obtained from a
local slaughter house and dissected on ice within an hour.
The tritium-labelled test substances (PhDH100A, spec.
act. 555 GBq mmol™' and PhXA12, spec. act. 94 GBq
mmol™') were studied in an isolated cornea incubation
chamber consisting of two compartments separated by an
excised porcine cornea. The transfer of the drugs across
cornea occurred by passive diffusion. This in vitro chamber
has also been used to study permeability and metabolism of
drugs.!! The compartment on the epithelial and that on the
endothelial sides of the cornea had a volume of 1 and 6 ml,
respectively. The compartments were filled with glutath-
ione bicarbonate Ringer’s (GBR) solution (pH 7.5) and
saturated with 95 % O, and 5 % CO, to maintain constant
pH and the temperature was kept at 34-35°C. GBR so-
lution on the epithelial side of the compartment was sub-
stituted with [P"HJPhDH100A (37 KBq per 10 or 20 uM)
and [*H]PhXA12 (37 KBq per 15 or 30 uM) in GBR so-
lution. After 240 min of incubation at 34-35°C all samples
from both compartments were withdrawn and stored at
~20°C. Later the thawed samples were acidified to pH 3.5
with formic acid (1 M). PhDH100A, PhXA12 and their
metabolites were extracted with ethyl acetate (1:1) and
separated by reversed-phase HPLC with on-line radioactiv-
ity detection. A gradient solvent system with acetonitrile
and water containing 0.1 % acetic acid was used. Major
peaks were subjected to GC-MS identification after fers-
butyldimethylsilyl derivatization (Hewlett Packard 5890
GC with silica column HP-5, Finnigan MAT 90).



Results and discussion

The results show that 84+1.0% (x+SEM, n = 4)
PhDH100A was hydrolysed to its free acid and 4.3 £0.9 %
of PhDH100A was further metabolised on the epithelial
side of the cornea. The corresponding figures on the endo-
thelial side were 99.9+0.1 and 2.0+ 1.2% (Fig. 2, left-
hand side). In contrast, 20.7 +3.4% (n = 6) of PhXA12
was hydrolysed to its free acid and 9.5+2.3% PhXA12
was further metabolised to 15-keto-13,14-dihydro-17-
phenyl-18,19,20-trinor-PGF,, (out of the total metabolism
12.2 +£2.1 %) on the epithelial side. On the endothelial side
PhXA12 was found to be completely hydrolysed to its free
acid and most surprisingly 86.9 + 2.2 % of the free acid was
metabolised to 15-keto-13,14-dihydro-17-phenyl-18,19,20-
trinor-PGF,, (out of the total metabolism 95.7 + 1.3 %) by
the reduction of the 13,14-double bond (Fig. 2, right-hand
side).
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Thus high esterase activity was present in the porcine
cornea as has previously been shown by Bito and Baroody
in the rabbit.”? The almost quantitative reduction of the
13,14-double bond of PhXA12 indicates the presence of
AB-reductase in porcine cornea which, to our knowledge,
has not been reported to date. The low 15-PGDH activity
seen in this study should be treated with caution since
PhDH100A was shown to be a relatively poor substrate for
15-PGDH compared with PGF,,.* However, we have pre-
viously shown that the cornea, along with other ocular
tissues, possesses a low 15-PGDH activity.?* The low 15-
PGDH and a high A®-reductase activities in the cornea
resemble the activities of these enzymes in the porcine
brain’ although there is no direct embryological relation-
ship between the brain and the cornea.

Epithelial
XA12

Endothelial

Relative radioactivity

U

104
15

o w 2

104
15

S :
~ min

Fig. 2. Reversed-phase HPLC chromatograms with radioactivity detection of the bioconversion products after 240 min of incubation of
3H-PhDH100A (10 uM, left-hand side) and ®*H-PhXA12 (30 uM, right-hand side) from the epithelial side (upper panel) and endothelial
side (lower panel) of porcine cornea. Identification of the compounds was based on retention times and confirmed by GC-MS.

109



LETTER

Acknowledgements. We gratefully acknowledge the tech-
nical assistance of Mrs. Maritha Karlsson, the GC-MS
identification by Dr. Stig Andersson and radiolabelling of

the

substances by Dr. Lars-Inge Olsson.

References

1.

2.

~

110

Ramwell, R. W. and Shaw, J. E. Recent Prog. Horm. Res. 26
(1970) 139.

Samuelsson, B., Goldyne, M., Granstrom, E., Gréen, K.,
Hamberg, M., Hammerstréom, S. and Malmsten, C. Annu.
Rev. Biochem. 47 (1978) 997.

. Anggard, E. and Samuelsson, B. Biochem. Pharmacol. 13

(1964) 281.

. Camras, C. and Bito, L. Z. Curr. Eye Res. 1 (1981) 205.
. Anggard, E. and Samuelsson, B. J. Biol. Chem. 240 (1964)

4097.

10.

11.
12.
13.

. Hansen, H. S. Prostaglandins 12 (1976) 647.
. Anggérd, E., Larsson, C. and Samuelsson, B. Acta Physiol.

Scand. 81 (1971) 396.

. Cheng-Bennett, A., Poyer, J., Weinkam, R. J. and Wood-

ward, D. F. Invest. Opthalmol. Vis. Sci. 31 (1990) 1389.

. Stjernschantz, J., Resul, B., Marsk, A., Astin, M., Carrass,

C., Karlsson, M., Sélen, G., No, K., Andersson, C. and Bito,
L. Z. Invest. Opthalmol. Vis. Sci. 32 (1991) 1257.

Resul, B. and Stjernschantz, J. Eur. Pat. Appl. 89850294.3
(1989).

Camber, O. Acta Pharm. Suec. 22 (1985) 335.

Bito, L. Z. and Baroody, R. A. Exp. Eye Res. 44 (1987) 217.
Basu, S., Sjoquist, B., Olsson, L.-1., Resul, B., Andersson, S.
and Stjernschantz, J. Proc. XI Washington Int. Spring Symp.
Prost. Leuk. Lipox. & PAF, May, 1991. Abstr. 82.

Received August 20, 1991.



