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The symbol † denotes a preparation no longer actively marketed The symbol ⊗ denotes a substance whose use may be restricted in certain sports (see p.vii)

dence of acute mountain sickness by about 50%. Acetazolamide
may also have some benefit in relieving symptoms once they
have developed although experience is limited. It does not pre-
vent or protect against pulmonary or cerebral oedema.
1. Dumont L, et al. Efficacy and harm of pharmacological preven-

tion of acute mountain sickness: quantitative systematic review.
BMJ 2000; 321: 267–72. 

2. Basnyat B, et al. Efficacy of low-dose acetazolamide (125 mg
BID) for the prophylaxis of acute mountain sickness: a prospec-
tive, double-blind, randomized, placebo-controlled trial. High
Alt Med Biol 2003; 4: 45–52.

Macular oedema. For mention of the use of acetazolamide to
treat macular oedema associated with uveitis, see Uveitis,
p.1515.
Ménière’s disease. In Ménière’s disease (p.564) high concen-
trations of carbonic anhydrase are found in the labyrinth, and
acetazolamide, a carbonic anhydrase inhibitor, has been tried for
both diagnosis and treatment.1 A dose of 500 mg by intravenous
injection has been suggested for diagnosis of fluctuating
Ménière’s disease.1 Oral treatment with the drug, however, has
not been particularly effective and has been associated with a
high incidence of adverse effects.2
1. Brookes GB. Ménière’s disease: a practical approach to manage-

ment. Drugs 1983; 25: 77–89. 
2. Brookes GB, Booth JB. Oral acetazolamide in Ménière’s dis-

ease. J Laryngol Otol 1984; 98: 1087–95.

Neuromuscular disorders. Acetazolamide may be of benefit
in some neuromuscular disorders, including hypokalaemic peri-
odic paralysis (p.1670). Doses of 375 to 500 mg daily were ef-
fective in 2 patients with severe paralysis and were well tolerat-
ed.1 Preliminary observations in 5 other patients showed a
striking improvement in 3. In a further 12 patients,2 doses of
125 mg were given three times daily to children and 250 mg two
to six times daily to adults. There was dramatic improvement in
10 of the 12 and this lasted for up to 43 months. Chronic weak-
ness between attacks in 10 patients was improved in 8. 
Acetazolamide may reduce the frequency of attacks in patients
with hyperkalaemic periodic paralysis (p.1669). It has also been
used in episodic ataxia.3
1. Resnick JS, et al. Acetazolamide prophylaxis in hypokalemic pe-

riodic paralysis. N Engl J Med 1968; 278: 582–6. 
2. Griggs RC, et al. Acetazolamide treatment of hypokalemic peri-

odic paralysis: prevention of attacks and improvement of persist-
ent weakness. Ann Intern Med 1970; 73: 39–48. 

3. Melberg A, et al. Loss of control after a cup of coffee. Lancet
1997; 350: 1220.

Raised intracranial pressure. Acetazolamide has been used
to reduce raised intracranial pressure (p.1181). It has a role in the
management of idiopathic intracranial hypertension. It has also
been tried in the treatment of immunocompromised patients with
chronically raised intracranial pressure due to cryptococcal men-
ingitis,1 although a controlled trial2 was terminated early due to
serious adverse events possibly due to additive toxicity with am-
photericin. However, acetazolamide was used successfully for
long-term treatment in 2 immunocompetent patients3 with raised
intracranial pressure following fungal meningitis. 
The BNFC suggests an initial dose of 8 mg/kg of acetazolamide
3 times daily for the treatment of raised intracranial pressure in
children aged 1 month to 12 years; the dose may be increased to
a maximum of 100 mg/kg daily as necessary. Acetazolamide
may be given orally or by slow intravenous injection.
1. Johnston SRD, et al. Raised intracranial pressure and visual

complications in AIDS patients with cryptococcal meningitis. J
Infect 1992; 24: 185–9. 

2. Newton PN, et al. A randomized, double-blind, placebo-control-
led trial of acetazolamide for the treatment of elevated intracra-
nial pressure in cryptococcal meningitis. Clin Infect Dis 2002;
35: 769–72. 

3. Patel S, et al. Acetazolamide therapy and intracranial pressure.
Clin Infect Dis 2002; 36: 538.

Preparations
BP 2008: Acetazolamide Tablets; 
USP 31: Acetazolamide for Injection; Acetazolamide Tablets.

Proprietary Preparations (details are given in Part 3)
Arg.: Diamox; Austral.: Diamox; Austria: Diamox; Belg.: Diamox; Braz.:
Diamox; Zolamox; Canad.: Diamox; Cz.: Diluran; Denm.: Diamox†; Fin.:
Diamox; Odemin; Fr.: Defiltran; Diamox; Ger.: Diamox; Diuramid;
Glaupax; Gr.: Diamox; Hong Kong: Diamox; Hung.: Huma-Zolamide; In-
dia: Diamox; Indon.: Diamox; Irl.: Diamox; Israel: Diamox†; Uramox;
Ital.: Diamox; Mex.: Aceta-Diazol; Akezol; Diamox†; Neth.: Diamox;
Glaupax†; Norw.: Diamox; NZ: Diamox; Philipp.: Cetamid; Diamox;
Pol.: Diuramid; Port.: Carbinib; Rus.: Diacarb (Диакарб); S.Afr.: Azomid;
Diamox; Spain: Edemox; Swed.: Diamox†; Switz.: Diamox; Glaupax;
Thai.: Diamox; Turk.: Diazomid; UK: Diamox; USA: Dazamide†; Diamox;
Venez.: Diamox†.

Acetylcholine Chloride (BAN, rINN)

Aceticholino chloridas; Acetilkolin-klorid; Acetylcholin chlorid;
Acétylcholine, chlorure d’; Acetylcholini chloridum; Acetylkolin-
klorid; Acetylocholiny chlorek; Asetilkolin Klorür; Asetyylikoliinik-
loridi; Cloruro de acetilcolina. (2-Acetoxyethyl)trimethylammo-
nium chloride.
Ацетилхолина Хлорид
C7H16ClNO2 = 181.7.

CAS — 51-84-3 (acetylcholine); 60-31-1 (acetylcholine
chlor ide).
ATC — S01EB09.
ATC Vet — QS01EB09.

Pharmacopoeias. In Eur. (see p.vii) and US. 
Jpn includes Acetylcholine Chloride for Injection. 
Ph. Eur. 6.2 (Acetylcholine Chloride). A very hygroscopic,
white or almost white crystalline powder or colourless crystals.
Very soluble in water; freely soluble in alcohol; slightly soluble
in dichloromethane. Protect from light. 
USP 31 (Acetylcholine Chloride). White or off-white crystals or
crystalline powder. Very soluble in water; freely soluble in alco-
hol; insoluble in ether. It is decomposed by hot water and by al-
kalis. Store in airtight containers.

Adverse Effects
Because it is rapidly hydrolysed in the body by cholinesterases
the toxicity of acetylcholine is normally relatively low. 
Systemic adverse effects of the choline esters include nausea and
vomiting, abdominal pain, flushing, sweating, salivation, lachry-
mation, rhinorrhoea, eructation, diarrhoea, urinary frequency,
headache, bradycardia, peripheral vasodilatation leading to hy-
potension, and bronchoconstriction. 
Ocular adverse effects after local application of choline esters to
the eye include corneal oedema, clouding, and decompensation,
persistent bullous keratopathy, retinal detachment, and postoper-
ative iritis.

Treatment of Adverse Effects
Atropine sulfate may be given intravenously, intramuscularly, or
subcutaneously to control the muscarinic and most nicotinic ef-
fects of the choline esters. Supportive treatment may be required.

Precautions
Choline esters are generally contra-indicated for systemic use in
intestinal or urinary obstruction or where increased muscular ac-
tivity of the urinary or gastrointestinal tract is liable to be harm-
ful. They are also contra-indicated in asthma and obstructive air-
ways disease, in cardiovascular disorders including bradycardia
or heart block and recent myocardial infarction, and in hypoten-
sion, vagotonia, epilepsy, parkinsonism, hyperthyroidism, peptic
ulceration, and pregnancy. Choline esters should not be given by
the intravenous or intramuscular routes as very severe muscarin-
ic adverse effects are liable to occur, calling for emergency treat-
ment with atropine. 
Although acetylcholine is normally rapidly hydrolysed in the
body, systemic effects have followed topical application of
choline esters to the eye, albeit rarely, and caution is advisable in
the above conditions.

Interactions
As for Neostigmine, p.632. Acetylcholine is hydrolysed in the
body by cholinesterase and its effects are markedly prolonged
and enhanced if given after anticholinesterases.

Beta blockers. Severe bronchospasm with subsequent pulmo-
nary oedema was reported1 after intra-ocular injection of acetyl-
choline chloride in a patient also receiving metoprolol by mouth.
1. Rasch D, et al. Bronchospasm following intraocular injection of

acetylcholine in a patient taking metoprolol. Anesthesiology
1983; 59: 583–5.

NSAIDs. According to licensed product information for acetyl-
choline chloride ophthalmic preparations, there have been re-
ports that acetylcholine and carbachol were ineffective when
used in patients treated with topical (ophthalmic) NSAIDs.

Uses and Administration
Acetylcholine is an endogenous chemical transmitter with a very
wide range of actions in the body (see below). It is used as a mi-
otic to reduce postoperative rises in intra-ocular pressure associ-
ated with cataract surgery, penetrating keratoplasty, iridectomy,
and other anterior segment surgery (see p.1873) but is ineffective
when applied topically as it is hydrolysed more rapidly than it
can penetrate the cornea. Doses of 0.5 to 2 mL of a freshly pre-
pared 1% solution of acetylcholine chloride are therefore in-
stilled directly into the anterior chamber of the eye (intracameral
instillation). Miosis occurs within seconds and lasts for about 20
minutes. A second application may be made if prolonged miosis
is required.

Action. Acetylcholine is a powerful quaternary ammonium
parasympathomimetic but its action is transient as it is rapidly
destroyed by cholinesterase. It is released from postganglionic
parasympathetic nerves and also from some postganglionic sym-
pathetic nerves to produce peripheral actions which correspond
to those of muscarine. It is accordingly a vasodilator and cardiac
depressant, a stimulant of the vagus and the parasympathetic
nervous system, and it has a tonic action on smooth muscle. It
also increases lachrymal, salivary, and other secretions. All the
muscarinic actions of acetylcholine are abolished by atropine. 

Acetylcholine also has actions that correspond to those of nico-
tine and is accordingly a stimulant of skeletal muscle, the auto-
nomic ganglia, and the adrenal medulla. The nicotinic actions of
acetylcholine on skeletal muscle are blocked by competitive neu-
romuscular blockers; they are also inhibited by massive doses or
discharge of acetylcholine itself, which has clinical application in
relation to the mode of action of suxamethonium (p.1912). 
Drugs that mimic or enhance the actions of acetylcholine in the
body are known as parasympathomimetics and may be classi-
fied into 2 distinct pharmacological groups: 
• cholinergic agonists, such as bethanechol, carbachol, metha-

choline, and pilocarpine which act directly on effector cells to
mimic the effects of acetylcholine. They are sometimes re-
ferred to as cholinomimetics or true parasympathomimetics;
some such as bethanechol, carbachol, and methacholine are
choline esters 

• anticholinesterases (cholinesterase inhibitors) which inhibit
the enzymic hydrolysis of acetylcholine by acetylcholineste-
rase and other cholinesterases, thereby prolonging and en-
hancing its actions in the body. They may be classified by the
length of time taken to restore active enzyme following bind-
ing of enzyme to drug. The ‘reversible’ anticholinesterases
such as ambenonium, neostigmine, physostigmine, and pyri-
dostigmine generally produce enzyme inhibition for a few
hours, whereas ‘irreversible’ anticholinesterases such as dyf-
los and ecothiopate produce extremely prolonged inhibition,
and return of cholinesterase activity depends on synthesis of
new enzyme. Centrally acting reversible anticholinesterases
include donepezil, galantamine, rivastigmine, and tacrine 

Drugs such as fampridine and guanidine, which enhance the re-
lease of acetylcholine from nerve terminals, also have similar ef-
fects.
Diagnosis and testing. AUTONOMIC FAILURE. Acetylcholine
has been used in a sweat-spot test for autonomic neuropathy
in diabetic patients.1 An area on the dorsum of the foot is
painted with iodine and starch, followed by intradermal injec-
tion of acetylcholine into the centre of the area. Sweat pro-
duced in response to acetylcholine reacts with the iodine and
starch to produce fine black dots corresponding to the pores
of the sweat glands; a normal response is indicated by a uni-
form distribution of dark spots whereas in diabetic autonomic
neuropathy this pattern is lost to a varying degree. A similar
test has been carried out2 to assess sympathetic nerve function
and therefore predict the success of lumbar sympathectomy in
patients with critical limb ischaemia.
1. Ryder REJ, et al. Acetylcholine sweatspot test for autonomic

denervation. Lancet 1988; i: 1303–5. 
2. Altomare DF. Acetylcholine sweat test: an effective way to se-

lect patients for lumbar sympathectomy. Lancet 1994; 344:
976–8.

Preparations
USP 31: Acetylcholine Chloride for Ophthalmic Solution.

Proprietary Preparations (details are given in Part 3)
Austral.: Miochol; Belg.: Miochole; Canad.: Miochol-E; Miochol†; Chile:
Miochol-E†; Fin.: Miochol-E; Fr.: Miochole; Ger.: Miochol-E; Gr.: Miochol-
E; Hong Kong: Miochol-E; Indon.: Miochol-E; Irl.: Miochol; Israel: Mio-
chol; Miochol-E; Ital.: Miochol-E; Miovisin; Mex.: Iloc; Neth.: Miochol; NZ:
Miochol; Port.: Miochol; S.Afr.: Covochol; Miochol; Singapore: Miochol-
E†; Swed.: Miochol-E; Switz.: Miochol; Thai.: Miochol†; Turk.: Miochol-E;
UK: Miochol; USA: Miochol.

Apraclonidine Hydrochloride 

(BANM, USAN, rINNM)

AL-02145 (apraclonidine); p-Aminoclonidine Hydrochloride;
Aplonidine Hydrochloride; Apraclonidine, chlorhydrate d’; Apr-
aclonidini hydrochloridum; Hidrocloruro de apraclonidina; NC-
14. 2-[(4-Amino-2,6-dichlorophenyl)imino]imidazolidine hydro-
chloride; 2,6-Dichloro-N1-imidazolidin-2-ylidene-p-phenylenedi-
amine hydrochloride.
Апраклонидина Гидрохлорид
C9H10Cl2N4,HCl = 281.6.
CAS — 66711-21-5 (apraclonidine); 73218-79-8 (apra-
clonidine hydrochloride).
ATC — S01EA03.
ATC Vet — QS01EA03.

(apraclonidine)

NOTE. APR is a code approved by the BP 2008 for use on single
unit doses of eye drops containing apraclonidine hydrochloride
where the individual container may be too small to bear all the
appropriate labelling information.
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