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The present study deals with the
11fluence of dexamethasone applied loca-
'ty on the intraocular pressure(I.0.P.)
of rabbit and how far this influence may
be corrected by the use of the antiglau-
coma drug pilocarpine hydrochloride.

. It was found that no change in pup-
1llary diameter occurs after instillat-
1om of dexamethasone solution. A slight
inerease i1n the miotic activity of pilo-
carpine hydrochloride combined with dex-
amethasone was O9bserved 15 minutes post-
ingtillation, reaching to maximum within
2-3 houre and then extending to 24 houra.

Dexamethasone plus ptlocarpine hyd+
rochloride in a w/o emulsion base produced
the highest effeet after 2-3 hours. The
I.0.P. reached to the inittal level, 24
hours after application. The oitntment
geemg to form over the corneal surface ,
an ocolusive nonrenewable film, from which
pilocarpine hydrochloride 18 depleted from
1t8 aqueous phase . On the other hand dexameth-
asone lipid solubility permits slow diffusion
through the vehtcle to replenish the concentra-
tion of drug in the film adjacent to the corneal
gurface. For this reason, the I.0.P did not
return to 1ts initiral level.

Steroids are widely used to treat various inflammatory
disorders of the eye and to prevent progressive complications .
resulting from other ocular diseases. Studies on the extent

to which steroids, applied to the eye penetrate into ocular
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tissues have received great attention. These investigations

were concerned mainly with the intraocular penetration of dex-

amethasone (1-6), prednisone (6-10), prednisolone (11-13) and
other related corticosteroids,

Various pharmaceutical formulations were involved in“hhase
studies which include aqueous solutions (2-4 and 10), suspen-
sions (1,7 -9 and 12~1”) and various ointment bases (4,5 and

- 18)}.

It has been reported that a major side effect of cortic-
osteroid therapy was the elevation in intraocular pressure ,
especially by dex: :-hasone and betamethasone.

In order to t: :at ocular inflammation, it was desirable
to combine the stervidal drug with an agent which can minimize
the increase in ocular pressure, which- still producing suff-
icient antiinflammatory activity. Severe complications may
nvige, 1f both the dose of corticosteroid and frequency  of
“pplication are not carefully controlled14.

The present study deals with the influence of dexametha-
sone on the intraocular pressure of rabbit and how to overcome
this effect by the use of water-soluble antiglaucoma drug e.g

pilocarpine hydrochloride.

EPERIMENTAL

Material:

Dexamethasone (a)' pilocarpine hydrochloride(b). Emulgin

C1500 (Cetyl stearyl alcohol with (30) (Ethylene oxide units )
Emulgin 010 (Oleyl cetyl alcohol with (10) (Ethylene oxide
unitshcwhité soft paraffin, glycerol, stearyl alcoholcb). Adulg
male, albino rabbits 1.8 -~ 2.4 kg were used throughout this study.

I~ Pregaration of the solutions:

Solutions containing 0.1% w/v dexamethasone or 0.1% dexam-

ethazone plus 1% pilocarpine were prepared using 102 Tween 80

Oy ———

(a) Sigma Chemicals, St., Louis, U.S.A
(b) BDH Chemical Ltd, Poole England.
(c¢) Atlas Chemical indstries, Dol. U.S.A.
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and 107 polyethylene glvecoel 600.
11~ PreEaration of ointments:

Dexamethasone and pilocarpine hydrochloride ointments

were prepared according to the following formulaes:

Water - in - 01l ointment base:

Dexamethasone 0.1
Pilocarpi-. hydrochloride 1.072
White soft paraffin 80.07
Emulgin 010 8.0%
Water 11.0Z
Oil - in - :ater ointment base:

Dexamethasone 0.17%
Pilocarpine hydrochloride 1.07
Stearyl alcohol 25.0%
White soft paraffin 25.02
Glycerol 12.07Z
EmulginC1500 32.0%

Procedures:

A- Measurement of Intraocular Pressure:

Isotonic xylocaine solution (1 ml of a 1% w/v) was dropped
into the rabbit's eyes to anaesthetise the cornea. Topical
doses each 0.1 ml of the solution were instilled into the
rabbit's eyes. The lower eyelid was retracted from the cornea
and the solution was dropped into the conjunctival sac. The
eyelids were ﬁeld closed for 30-45 seconds following instill-
ation so as to stop blinking thereby preventing a large initial
los8s of the solution from the eye. After instillation or appl
ication of the ointment containing the drug, the lower eyelid
was taped open, and the intraocular pressure was measured as a
function of time after 15, 30 and 60 minutes intervals using

a tonometer (10 gm ). Measurements were terminated when  the

measured ocular pressure reache a constant value close to the
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initial value.

B~ Moasurement Of Pugillarz Diameter:

ocular tension using Maab's pupillometer.

RESULTS AND DISCUSSIONS

Effect of the drugs in ophthalmic solutions:

The data sho» n in Fig. 1 represented the effect of dex-
amethasone eye . ops and its combination with pilocarpine
hydrochloride on the intraocular pressure (I.0.P.) of the
rabbit's eye, The figurs shows that the I.0.P. increases
with time reaching to maximum after three houre, then decr-
eases after wards, The curve demonstrates the influence of
the wuse of solubilized system containing 10% w/v polyethy-
lene glycol and 107 w/v Tween 80 together with 0,1% w/v of
dexamethasone as ophthalmic solution. The intraocular pres-
sure/versus time profilee demonstrate clearly that the drug
had a prolonged action (24 hours) already at a relatively
small concentration. The eye used as a control shows a
slight increase in the I.0.P. throughout the first five hours;
this may be due to the systemic action of the drug.

Combination of dexamethasone with pilocarpine hydrothl=
oride results in a compensation of the increase in I.0.P.
caused by dexamethasone. The combination inanduces a slight

'decreasé in the I.0,P. of the rabbits during the first two
hours; beyond this period the I.0.P, starts to increase to
reach the initial level. The decrease in the I.0,P., of the
rabbit in the first two hours, may be due to the rapid sol-
ubility of pilocarpine hydrochloride in lachrymal £fluid and

consequently, rapid penetration of the drug through the cornea.
Also, slight decrease in the I.0.P, of the control eye 1in
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the first two hours may be due to systemic absorption
of prlocarpine hydrochloride.

The results obtained for the intensity of miosis
in Table 1, show a comparison between the effect of
0.17 w/v dexamethasone and a combination of 0.1%7 w/v
dexamethasone and 17 w/v pilocarpine hydrochloride in
aqueous solutions. It was found that no change i1n pup-
1llary diameter occurs after instillation of dexameth-~
ascone sc.ution. A slight 1ncrease in the miotic acti\iity
of pilocarpine hydrochloride combined with dexametha-

sone was n' ~erved after 15 minutes post instillation ,
reaching to maxiumum wihtin 4 - 1 hour and then continued
for 5 hours. The prolonged dﬁration of action achieved
using c.iier dexamethasone or dexamethasone with pilo-
carpine hydrcchloride may be attributed to the longer
. retention of the drug solutions in the conjunctival sac
of the rabbit's eye by the aid of polyethylene glycol
used as cosolubilizer for this drug. The increase 1n
the viscosity of the solutions by polyethylene glycol
or the incorpbration of this drug within the micelles

of the non-ionic surfactant may be also the cause of

the prolonged of action of dexamethasone in this solu-

bilized system. This may provide an advantage as the
drug can be instilled once a day 1instead of several
times.

Effect of the drugs in ointments ¢

Figure (2) represents the data obtained for dexame-

thasone and dexamethasone with pilocarpine hydrochlor-

ide using o/w emulsion base. It was*noticed that the I.
0.P. reached to maximum (3.8 mm. Hg)after three hours,
The increase in the I.0.P. persisted almost 18 hours. No
change in the ocular pressure of the rabbit's eye used

) as control was noticed for both formulations. The figure

% 3.8 mm. Hg is the difference between the initial and
the maximum response.,
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also demonstrates that dexamethasone with pilocarpine
hydrochloride produced a slight decrease in the 1.0.P.
Dexamethasone being lipophilic in nature, was expected
to he localized mainly in the oily phase, therefore
peak time was not achieved until three hours after
application.

Figure (3) represents the effect of dexamethasone
and dexamethasone pilocarpine hydrochloride in w/o em-
ulsion ointment base on the 1.0.P. of the rabbit's evye.
From this figure, it can be shown that the effect of
dexamethasone ouu the I1.0.P. of the rabbit is higher(4.9
mm Hg)*than in the case of dexamethasone in o/w emulsion
base. This result migher be i1ndicative of the higher
availability of dexamethasone from the continuous oily
phase. The effect of the sterioid was found to be main-
tained for up to 24 hours. The release of dexamethasone
plilocarpine hydrochloride from w/o emulsion base produ-
ced the greatest effect after 2-3 hours. The I.0.P.
reached to the initial level after 24 hours. On the other
hand,dexaméthasone lipid solubility permits alow diffu-
sion through the vehicle to replenish the concentration
of drug in the film adjacent to the corneal surface. For
this reason, in the abscence of pilocarpine, the I1.0.P.
did not return to its initial level within 24 hours.

Tables 2 and 3 show a comparisom in pupillary diam-
eter between 0.17 w/v dexamethasone and a combination of
0.12 w/v dexamethasone and 17 w/v pilocarpine hydrochloride
in emulsion bases (w/o and o/w). It was found that no
change in pupillary diameter taken place after applica-
tion of dexamethasone, while a decrease in pupillary

diameter was noticed after application of dexamethasone/

pilocarpine ointments,

* 4,9 mm, Hg is the difference between the initial and
the maximum response.
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Table 2:
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Effect of dexamethasone and dexamethasone pilocarpine #wanonrpouwmm

ointment (w/o) on the pupillary mwmﬁmnmw (mm) of rabbit's evye.

Control

X
ol
s
X
ot
hd
X
X
i
X

6,00
6.10

6.33

Dexamethasone
S.D, Fxperiment
0.26 6.66 +
0.63 6.50 +
0.42 | 6,00 +
0.52 6.33 +
0.20 | 6,33 +
0.26 6.23 +
0.4l | 6.06 +
0.26| 6.60 +
O.41 ¢.00 4+
0.41 6.60  --

F

5.0.

0.26

0455
0.63

0.26

0.26
0.41
0.41

0.63
0.63

Control

6033
6.10
5450
5.18
4440
4410
5.00
3030
6.,0¢
6.00

m-bi

.\I_-_. }1

I+ I+ I+

I+ 1+ 1+ 1+ 1 1+ 1+
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Figure (1) Effect of 0.1% w/v dexamethasone and 0.1% w/v
dexamethasone —— 1% w/v pilocarpine hydrocinloride
combination in ophthalmic solution on the intraocular

pressure of rabblts eye. ggen point represents the mesn
value and ramge of six or eight .reading.
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Intraocular pressure (mm.Hg)
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Pigure (2) Effect of 0.1% w/v dexamethasone and 0.1% w/v
dexamethasone — 1% w/v pilocarpine hydrochloride combin-
ation in o/w ointment base on the intraocular pressure

- of rabbits eye. gach point represents the mean value
and ranges of six or eight reading,
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