CHAPTER 1

INTRODUCTION

Glaucoma is a chronic ophthalmic condition affecting approximately 15
million people. Several therapies are currently available (e.g. beta-blockers,

sympathomimetics, carbonic anhyds: 'bitors) but the use has been limited by

many side effects (Marq\ Brimonidine (5-bromo-N-(2-
) a new ophthalmic solution with
improved efficacy and [owering t ide cffect ha been used to decrease intraocular

pressure in human patignt™yith ¢irg ' aucoma or ocular hypertension

¥

not adequately controlled by a

aqueous humor production and

. The recommended dose is 1

of]

Al
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drop of 0.2% solutio

Brimonidine is a sglé ’f, ] alpha 2-adrenoreceptor agonist and also

binds to nonadrenergic imida ‘Tt is 1000 times more selective for the
alpha 2 than for t,lS alphaT T ( and Richardson, 2002). Since
Theuse of brimonidiget 2% ophthalmic ionl (Alphagan®)" has become
increasingly popular-ﬂr | anﬁement of ocular hypertension

and glaucoma (Cantor 2000) In additio‘b neuroprotective effects of brimonidine

were also re ‘ ; Cantor, 2001; Mussie
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et al., 2001) as a neuroprotective activity unrelated to its effect
ML 1T 6 N1 pt
cells follo S (Mussie et al.,

2001).

‘Alphagan® is a product of Allergan Pharmaceutical, it contained 0.2% brimonidine

tartrate in benzakonium chloride solution.



Although brimonidine is used as topical ophthalmic drops, it can also cause
systemic side effects. The most common adverse effects reported in human patients
are oral dryness, headache, blurring and fatigue or drowsiness (Walters, 1996; Welch
and Richardson, 2002). Other adverse effects include gastrointestinal symptoms,
muscular pain, depression, hypertension, anxiety, palpitation/ arrhythmia, nasal
dryness and syncope (Welch and Richardson, 2002). Carlsen et al. (1999) reported

ulted in apparent central nervous system

two cases in which topical bri 20N
depression in infants. One wa \3.\ ‘became lethargic and apneic after a
single drop of bﬁmoni& thqpthe@onth-old infant with lethargic and
poorly responsive aft I

of brimonidine was

Brimonidine s éard vascular on in conscious cynomolgus
monkeys (Burke et al ean arterial blood pressure with
dose- dependent m de : se cart ate as also reported. (Gabelt et al.,
1994) iy

After brimonidine -u tion ingestion in dogs. The report
summarized typuﬂ chmcal s:ﬁﬁs i the anticipated course of
brimonidine toxic@ses {Weleh 2 ‘Clinical signs were developed

within 2-4 hours. Ianen e of 1gNS orteﬂmcludmg bradycardia (67%),
depression (46%), atax‘la £7%) hypotenign (25%), pallor (23%), weakness (17%),
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retching (13%)]Other signs were shock weak pulse and poor caplllary refill time.
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product?on and outflow of aqueous humor (Enyedi and Freednan, 2001) whereas
systemic effects are more likely to cause by central nervous system activities than
peripheral vascular postjunctional alpha 2-adrenoceptor activities (Burke et al., 1995).
Because brimonidine can pass blood brain barrier. Imidazoline or alpha 2
adrenoceptor in the brain may play an important role in systemic alterations (Burke et

al., 1995). Baroreflex activity may not involve in this mechanism since clinical signs



of bradycardia was associated with hypotension in dog (Welch and Richardson, 2002)
human (Enyedi and Freedman, 2001) and monkey (Burke et al., 1995).

A few data are available in the mechanism of brimonidine acts via central
pathway or peripheral receptors. The experimental research of brimonidine toxicosis
in dog does not exist. Therefore in the present study, an investigation for the effects of

brimonidine ophthalmic drops ingestion on blood pressure, electrocardiogram, acid-

base balance and renal function
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