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Optic nerve vasomotor effects of topical apraclonidine hydrochloride

Figure 1 Example of an arterial vessel which supplies the
optic nerve and displays a focal zone of relative constriction
near the branching point (arrowhead), compared with
downstream vessel calibre (arrow).

variability of individual vascular responses,
earlier studies did not show significant differ-
ences in actual vessel diameter after pharmaco-
logical manipulations.!?1417 For this reason,
the present analysis was confined to the assess-
ment of the relative branch point constrictions.
The relative amount of branch point con-
striction at the focal zones near the branching
point was expressed as a percentage constric-
tion relative to the distal diameter (100X
(distal diameter—constricted diameter/distal
diameter)). Analysing specific vessels alone
with corrosion casting technique provides very
limited functional information for the optic
nerve microvasculature. Only vessels providing
distinct measurement sites at their branching
point and 50 wm distal from this point can be
included in the analysis. Owing to the complex
anatomy of the anterior optic nerve micro-
vasculature, this restriction limits significantly
the number of the vessels which can be
included in the analysis. For the present
analysis, arteriolar branches from the arterial
circle around the optic nerve, just adjacent to
the posterior portion of the choroidal vascula-
ture, which penetrate and supply the optic
nerve were included.! Because often the short
length of primary branches from the arterial
circle precludes a measurement 50 um distal
from the branching point, secondary branches
were included as well. During the measure-
ments, the investigators were masked to the
rabbit and to the treatment. The measure-
ments of arteriolar constriction as a percentage
of the downstream vessel calibre were pooled
for each eye and an average constriction value
was calculated for each eye. The average con-
striction was compared in the treated eyes and
the contralateral, untreated eyes by means of a
two tailed ¢ test for paired variables. More over,
because the varying number of vessels assessed
in the eyes causes a differential contribution of
the animals to the data, a common maximum
number of vessels per eye (selected randomly
for the eyes providing more vessels) was used
to analyse the difference between the treated
and untreated eyes as described above.
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Table 1 Awverage relative arteriolar branch point
constrictions (%)

Treated eye Control eye
Rabbit (number of vessels) (number of vessels)
1 18-20 (9) 22:93 (7)
2 23-98 (11) 25-61 (14)
3 28:19 (4) 17-21 (8)
4 21-35 (5) 24-88 (5)
5 22:68 (5) 24-48 (4)

The intraocular pressure was measured
three times with a pneumotonometer in both
eyes after general anaesthesia before intra-
luminal microvascular corrosion casting. The
pneumotonometer was calibrated before
intraocular pressure measurements. An aver-
age value of intraocular pressure was calcu-
lated for each eye. The intraocular pressure in
the treated eyes and the contralateral,
untreated eyes was compared by means of a
two tailed z test for paired variables.

Results

Constriction values of a total of 72 arterioles
supplying the optic nerve ranged from 0% to
42-86% (Fig 1). The average (SD) number of
vessels analysed per eye was 7 (3) vessels
(range 4-14 vessels per eye). The average
arteriolar constriction values are shown in
Table 1. The mean (SD) average constriction
for the treated eyes was 22-88% (3:66%). The
mean (SD) average constriction for the
contralateral, untreated eyes was 23-02%
(3-31%). No statistically significant differences
were found between the treated eyes and the
contralateral, untreated eyes (mean difference
0:14%; 95% confidence interval (CI) of the
difference —7-74 to 8-:02; p=0-96). After
selecting four vessels (maximum common
number of vessels per eye), the mean (SD)
average constriction was 21-90% (4-15%) and
21-85% (3:85%,) for the treated and untreated
eyes, respectively. These values were compar-
able as well (mean difference 0-05%; 95% CI
of the difference —6-57 to 6:67; p=0-98).

The intraocular pressure was comparable in
the treated (11-47 (1-17) mm Hg) and
untreated (1223 (3-07) mm Hg) eyes
p=0-60).

Discussion

The current study suggests that topical
apraclonidine hydrochloride 0-5% does not
produce vasomotor effects in the optic nerve of
the rabbit eye. No statistically significant dif-
ferences between treated and untreated eyes
were found.

Preservation of the visual field is the main
goal of the antiglaucomatous therapy. It is
theoretically possible that adverse vascular
effects of some topical drugs might tend to
neutralise the beneficial effect of a reduced
intraocular pressure on the preservation of the
visual field. Apraclonidine hydrochloride
manifests a potent vasoconstrictive activity in
anterior segment tissues.’12 In view of the
potential role of microcirculatory changes in
glaucoma,” such a mighty vasoconstrictive
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drug may have a deleterious effect on visual
field survival in glaucoma patients on long
term therapy.

Topical ocular treatment with apraclonidine
hydrochloride has been shown to cause sub-
stantial constriction in arterioles that supply
the ciliary processes of albino rabbits.!® This
study may have raised concerns about
impaired vascular perfusion in glaucoma
patients undergoing a long term therapy with
apraclonidine hydrochloride. Optic nerve
blood flow, however, seems not to be affected
by single dose topical or intravenous adminis-
tration of apraclonidine hydrochloride in
monkeys, cats, or rabbits.!!"13 The present
data suggest, furthermore, that a chronic
topical administration of apraclonidine
hydrochloride 0-5% does not provoke
arteriolar vasoconstriction in the anterior optic
nerve vascular bed.

While corrosion casting seems to be an
excellent method for studying the anatomy of a
microvascular system, the application of this
technique to study vasoreactivity is more con-
troversial. Reasonable concerns have arisen
about vascular alterations induced by the
plastic itself during the injection process.
Earlier studies, however, could show that the
methacrylate itself has little or no vasoreac-
tivity on microvessels.!4 Furthermore, it has
been demonstrated that drug related vaso-
motor effects can be induced by a adrenergic
agonists in the anterior vascular bed of the
optic nerve in albino rabbits after chronic
topical ocular treatment and that these effects
can be shown by means of intravascular casting
technique.!6 In contrast with the ciliary vessels,
the filling of the optic nerve microvasculature
is more inconsistent.!® For this reason, main-
taining the physiological variables constant
throughout the surgical procedure is of
primary importance. Improving the monitor-
ing of the physiological variables has shown a
tremendous improvement in the filling of the
optic nerve microvasculature, but also an
increase of the arteriolar constrictions. In a
consequent study, the robustness of the corro-
sion casting technique to overcome potential
methodological artefacts to demonstrate the
known physiological effect of variations of
blood gases was analysed.!® The latter study
demonstrated a high correlation between
arteriolar branch point constriction of the
vessels supplying the optic nerve and arterial
blood gases. In the latter investigation, the
average constriction in the optic nerve
microvasculature was of approximately 22%
with physiological blood gases. Further studies
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confirmed similar constriction values in
placebo treated eyes.!° Therefore, a contra-
lateral effect in the untreated eye with a con-
sequent increase of arteriolar constriction on
both sides in the present study is improbable.

In conclusion, chronic topical administra-
tion of apraclonidine hydrochloride 0-5% does
not seem to have major adverse effects on the
microvasculature of the anterior optic nerve.
None the less, the long term safety of this med-
ication with regard to optic nerve perfusion
remains to be confirmed in glaucoma patients.
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