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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)

2. Laurora G, et al. Controllo della progressione dell’arteriosclerosi
in soggetti ad alto rischio trattati con mesoglicano: misurazione
dell’intima-media. Minerva Cardioangiol 1998; 46: 41–7. 

3. Arosio E, et al. A placebo-controlled, double-blind study of me-
soglycan in the treatment of chronic venous ulcers. Eur J Vasc
Endovasc Surg 2001; 22: 365–72. 

4. Nenci GG, et al. Treatment of intermittent claudication with me-
soglycan—a placebo-controlled, double-blind study. Thromb
Haemost 2001; 86: 1181–7.

Preparations
Proprietary Preparations (details are given in Part 3)
Ital.: Perclar†; Prisma; Port.: Prisma.

Metamfepramone Hydrochloride (rINNM) ⊗ 
Dimepropion Hydrochloride (BANM); Hidrocloruro de metanfe-
pramona; Métamfépramone, Chlorhydrate de; Metamfepramoni
Hydrochloridum; Metamfepyramone Hydrochloride. 2-Dimeth-
ylaminopropiophenone hydrochloride.

Метамфепрамона Гидрохлорид
C11H15NO,HCl = 213.7.
CAS — 15351-09-4 (metamfepramone); 10105-90-5
(metamfepramone hydrochloride).

(metamfepramone)

Profile
Metamfepramone, the dimethyl analogue of diethylpropion
(p.2154), is a sympathomimetic that has been used as the hydro-
chloride in the treatment of hypotension and in preparations for
the symptomatic relief of the common cold. It was formerly used
as an anorectic agent.
Preparations
Proprietary Preparations (details are given in Part 3)
Multi-ingredient: Ger.: Tempil N.

Metergoline (BAN, rINN)

FI-6337; MCE; Metergoliini; Metergolin; Metergolina; Métergo-
line; Metergolinum; Methergoline. Benzyl (8S,10S)-(1,6-dimethy-
lergolin-8-ylmethyl)carbamate.

Метэрголин
C25H29N3O2 = 403.5.
CAS — 17692-51-2.
ATC — G02CB05.
ATC Vet — QG02CB05.

Profile
Metergoline, an ergot derivative, is a dopamine agonist with ac-
tions and uses similar to those of bromocriptine (p.798). It is also
a serotonin antagonist. Metergoline has been used similarly to
bromocriptine in disorders associated with hyperprolactinaemia
in usual oral doses of 12 mg daily in divided doses; up to 24 mg
daily has been given in hyperprolactinaemic men. It has also
been used orally to inhibit lactation, for the treatment of gastroin-
testinal disorders, and for the prophylaxis of migraine and other
vascular headaches.

Hyperprolactinaemia and prolactinomas. Dopamine ago-
nists have been widely used for the treatment of hyperprolacti-
naemia secondary to a prolactinoma (p.2079). Metergoline has
been tried in patients intolerant of bromocriptine.1 In this report
metergoline lowered plasma-prolactin concentrations, although
not to normal, in 3 men and 8 women with hyperprolactinaemia.
Galactorrhoea was abolished and/or a regular menstrual cycle es-
tablished in 5 of the women. Prolactin concentrations and symp-
toms were unchanged in 3 further women with normoprolactin-
aemic galactorrhoea.
1. Casson IF, et al. Intolerance of bromocriptine: is metergoline a

satisfactory alternative? BMJ 1985; 290: 1783–4.

Migraine. Although metergoline has been used in some coun-
tries for the prophylaxis of migraine (p.616) it is not usually con-
sidered to be the drug of choice or even one of the main alterna-
tives.
Preparations
Proprietary Preparations (details are given in Part 3)
Ger.: Liserdol; Hong Kong: Liserdol†; Ital.: Liserdol; Singapore: Liser-
dol†; Switz.: Liserdol†.

Metesculetol Sodium (rINNM)

Metesculetol sódico; Métesculétol Sodique; Natrii Metescule-
tolum. [(7-Hydroxy-4-methyl-2-oxo-2H-1-benzopyran-6-yl)-
oxy]acetate sodium.
Натрий Метэскулетол
C12H9NaO6 = 272.2.
CAS — 52814-39-8 (metesculetol); 53285-61-3 (metes-
culetol sodium).

(metesculetol)

Profile
Metesculetol is included in preparations for peripheral vascular
disorders and haemorrhoids. Metescufylline is a compound of
metesculetol and etamiphylline (p.1120) that has been given by
mouth for its reputed vasoprotectant effect.
Preparations
Proprietary Preparations (details are given in Part 3)
Multi-ingredient: Chile: Parogencyl Bi-Actif; Vitis Encias Colutorio; Vitis
Encias Pasta; Fr.: Intrait de Marron d’Inde P; Parogencyl gencives fragilisees†;
Parogencyl prevention gencives; Parogencyl sensibilite gencives; Veinotonyl;
Hong Kong: Pyodontyl; Ital.: Parogencyl; Parogencyl Gengive Delicate;
Mon.: Fluon.

Methacholine Chloride (BAN, rINN)

Acetyl-β-methylcholine Chloride; Amechol Chloride; Cloruro de
metacolina; Méthacholine, Chlorure de; Methacholini Chlori-
dum; Methacholinium Chloratum. (2-Acetoxypropyl)trimethyl-
ammonium chloride.
Метахолиния Хлорид
C8H18ClNO2 = 195.7.
CAS — 55-92-5 (methacholine); 62-51-1 (methacholine
chlor ide).

Pharmacopoeias. In Fr., Swiss, and US. 
USP 31 (Methacholine Chloride). Colourless or white crystals,
or a white crystalline powder. It is odourless or has a slight odour,
and is very hygroscopic. Soluble 1 in 1.2 of water, 1 in 1.7 of al-
cohol, and 1 in 2.1 of chloroform. Its solutions are neutral to lit-
mus. Store in airtight containers.

Adverse Effects and Treatment
As for Acetylcholine Chloride, p.1877. Severe adverse choliner-
gic effects have followed the oral and parenteral use of metha-
choline and these routes are no longer used.
Precautions
As for Neostigmine, p.632. 
Methacholine has the potential to produce severe bronchocon-
striction and it should not be used for inhalation challenge tests
in patients with clinically apparent asthma, wheezing, or poor
pulmonary function. 
Methacholine should not be given orally or parenterally.
Interactions
As for Neostigmine, p.632. Methacholine is slowly hydrolysed
by acetylcholinesterase, and its effects are markedly enhanced if
used after anticholinesterases.
Uses and Administration
Methacholine is a quaternary ammonium parasympathomimetic
with the muscarinic actions of acetylcholine (p.1877). It is hy-
drolysed by acetylcholinesterase at a considerably slower rate
than acetylcholine and is more resistant to hydrolysis by non-
specific cholinesterases so that its actions are more prolonged. 
Inhalation of nebulised solutions of methacholine chloride are
used to provoke bronchoconstriction in the diagnosis of bronchi-
al airway hypersensitivity (but see Precautions, above). 
Methacholine chloride has been used in eye drops as a miotic for
diagnostic purposes.
◊ References.
1. Crapo RO, et al. Guidelines for methacholine and exercise chal-

lenge testing-1999. Am J Respir Crit Care Med 2000; 161:
309–29. Also available at: http://ajrccm.atsjournals.org/cgi/
reprint/161/1/309 (accessed 30/05/08) 

2. Swartz E, Lang D. When should a methacholine challenge be
ordered for a patient with suspected asthma? Cleve Clin J Med
2008; 75: 37–40.

Preparations
Proprietary Preparations (details are given in Part 3)
Canad.: Provocholine; Ger.: Provokit; USA: Mecholyl; Provocholine.
Multi-ingredient: Braz.: Frixodon†.

Methiosulfonium Chloride
Methylmethionine Sulfonium Chloride; Metiosulfonio, cloruro
de; Vitamin U. (3-Amino-3-carboxypropyl)dimethylsulphonium
chloride.
C6H14ClNO2S = 199.7.
CAS — 1115-84-0.
ATC — A02BX04.
ATC Vet — QA02BX04.

Profile
Methiosulfonium chloride has been used for its reputed protec-
tive effect on the liver and gastrointestinal mucosa.
Preparations
Proprietary Preparations (details are given in Part 3)
Multi-ingredient: Hong Kong: Rudd-U†; Jpn: Cabagin; Cabe 2; The
Guard Seichojo; Singapore: Weisen-U†.

Methyl Fluorosulfate
Fluorosulfato, metilo de; Magic Methyl; Methyl Fluorosulphate;
Methyl Fluorosulphonate.
CH3FO3S = 114.1.
CAS — 421-20-5.

Profile
Methyl fluorosulfate has been used as a laboratory methylating
agent. Pulmonary oedema has occurred after inhalation, and con-
cern has been expressed concerning possible carcinogenicity.

Methylenedioxycinnamic Acid
3,4-Methylenedioxycinnamic acid.
C10H8O4 = 192.2.
CAS — 2373-80-0.

Profile
Methylenedioxycinnamic acid and its potassium salt have been
used in preparations for the treatment of liver disorders.
Preparations
Proprietary Preparations (details are given in Part 3)
Arg.: Vacuobil.
Multi-ingredient: Arg.: Vacuobil Plus.

Methylhydroxyquinoline Metilsulfate
Methylhydroxyquinoline Methylsulphate; Metilhidroxiquinolina,
metilsulfato de. 1-Methyl-8-hydroxyquinolinium methyl sulphate.
C10H10NO,CH3O4S = 271.3.

Profile
Methylhydroxyquinoline metilsulfate has been used topically to
treat eye irritation.
Preparations
Proprietary Preparations (details are given in Part 3)
Belg.: Uvestat; Fr.: Uveline†.

Methylmethacrylate
Metacrilato de metilo; Méthacrylate de méthyle; Methylis meth-
acrylas. Methyl 2-methylacrylate; Methyl 2-methylpropenoate.
C5H8O2 = 100.1.
CAS — 80-62-6.

Adverse Effects and Precautions
Occupational exposure to methylmethacrylate monomer vapour
during preparation of the bone cement may irritate the respirato-
ry tract, eyes, and skin. Cases of occupational asthma have been
reported. Contact dermatitis, dizziness, nausea and vomiting
may also occur. Methylmethacrylate monomer may be harmful
to the liver. 
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2344   Supplementary Drugs and Other Substances
Methylmethacrylate monomer acts as a peripheral vasodilator
and has caused hypotension and, rarely, cardiac arrest and death
when absorbed during the use of polymethylmethacrylate (PM-
MA) as a bone cement during orthopaedic surgery. Other adverse
effects associated with the use of polymethylmethacrylate as a
bone cement include thrombophlebitis, pulmonary embolism,
haemorrhage, haematoma, short-term irregularities in cardiac
conduction, cerebrovascular accident, compression of the spinal
cord and/or nerve roots, and new fractures in adjacent non-aug-
mented vertebrae. Recommendations when using PMMA in-
clude monitoring with high quality imaging systems to detect
leakage, and close monitoring of blood pressure during and im-
mediately after the procedure.

Effects on the nervous system. Sensory polyneuropathy has
been reported in a dental technician after occupational exposure
to methylmethacrylate monomer.1

1. Sadoh DR, et al. Occupational exposure to methyl methacrylate
monomer induces generalised neuropathy in a dental technician.
Br Dent J 1999; 186: 380–1.

Uses and Administration
Methylmethacrylate forms the basis of acrylic bone cements
used in orthopaedic surgery. A liquid consisting chiefly of meth-
ylmethacrylate monomer with a polymerisation initiator is
mixed with a powder consisting of polymethylmethacrylate
(PMMA) or a methylmethacrylate ester copolymer. The reaction
is exothermic. Barium sulfate or zirconium dioxide may be add-
ed as a contrast medium. Polymethylmethacrylate beads contain-
ing gentamicin have been implanted for the prophylaxis and
treatment of bone infections and some soft-tissue infections.
Bone cements containing antibacterials such as gentamicin or
erythromycin are also available. 
Polymethylmethacrylate has also been used as a material for in-
tra-ocular lenses, for denture bases, as a cement for dental pros-
theses, and in composite resins for dental restoration. 
A number of polymers based on methacrylic acid are used in
pharmaceutical technology mainly as film coating agents and
binders. 
Ph. Eur. 6.2 includes: 
• Ammonio Methacrylate Copolymer (Type A) (a copolymer of

acrylic and methacrylic acid esters) 
• Ammonio Methacrylate Copolymer (Type B) (a copolymer of

acrylic and methacrylic acid esters) 
• Basic Butylated Methacrylate Copolymer 
• Methacrylic Acid-Methyl Methacrylate Copolymer (1:1) 
• Methacrylic Acid-Ethyl Acrylate Copolymer (1:1) 
• Methacrylic Acid-Ethyl Acrylate Copolymer (1:1) Dispersion

30 per cent 
• Methacrylic Acid-Methyl Methacrylate Copolymer (1:2) 
• Polyacrylate Dispersion 30 per cent (a dispersion of an ethyl-

acrylate-methyl methacrylate copolymer in water) 
USNF 26 includes: 
• Methacrylic Acid Copolymer (a copolymer of methacrylic

acid and an acrylic or methacrylic ester) 
• Amino Methacrylate Copolymer 
• Ammonio Methacrylate Copolymer 
• Ammonio Methacrylate Copolymer Dispersion 
• Ethyl Acrylate and Methyl Methacrylate Copolymer

Bone disorders. Polymethylmethacrylate bone cements may
be injected percutaneously into vertebral fractures or lesions to
relieve pain and stabilise the damaged vertebra.1-6 The technique
has been used in the treatment of metastatic bone lesions and my-
eloma (p.660 and p.658) as well as for vertebral compression
fractures due to osteoporosis (p.1084). Complications5,7-9 are un-
common but may include both local and systemic effects (in-
cluding pulmonary embolism) due to leakage of the cement and
sudden drop in blood pressure, probably due to the monomer.
1. Barr JD, et al. Percutaneous vertebroplasty for pain relief and

spinal stabilization. Spine 2000; 25: 923–8. 
2. Lingar L. Percutaneous polymethacrylate vertebroplasty. Radiol

Technol 2004; 76: 109–13. 
3. Burton AW, et al. Vertebroplasty and kyphoplasty: a comprehen-

sive review. Neurosurg Focus 2005; 18: e1. Available at: http://
www.medscape.com/viewarticle/501670 (accessed 15/02/06) 

4. Suresh SP, Whitehouse RW. Vertebroplasty and kyphoplasty. J
Br Menopause Soc 2005; 11: 28–32. 

5. Guglielmi G, et al. Percutaneous vertebroplasty: indications,
contraindications, technique, and complications. Acta Radiol
2005; 46: 256–68. 

6. Hochmuth K, et al. Percutaneous vertebroplasty in the therapy of
osteoporotic vertebral compression fractures: a critical review.
Eur Radiol 2006; 16: 998–1004. 

7. Laredo JD, Hamze B. Complications of percutaneous vertebro-
plasty and their prevention. Semin Ultrasound CT MR 2005; 26:
65–80. 

8. Barragan-Campos HM, et al. Percutaneous vertebroplasty for
spinal metastases: complications. Radiology 2006; 238: 354–62. 

9. Health Canada. Complications associated with the use of bone ce-
ments in vertebroplasty and kyphoplasty procedures (issued 30th
May, 2007). Available at: http://www.hc-sc.gc.ca/ dhp-mps/
alt_formats/hpfb-dgpsa/pdf/medeff/bone_cement-ciment_
acrylique_nth-aah_2_e.pdf (accessed 30/5/08)

Preparations
Proprietary Preparations (details are given in Part 3)
Chile: Palacos E†; Palacos R; Ger.: CMW; flint; Palacos R; Palamed; Smart-
Set HV; Port.: Septopal; Singapore: Palacos R†; Thai.: Palacos R; UK:
Palacos R.
Multi-ingredient: Arg.: Septopal†; Austral.: Palacos E with Garamycin;
Palacos R with Garamycin; Septopal; Austria: Septopal; Belg.: Palacos LV
avec Gentamicine†; Palacos R avec Gentamicine†; Septopal; Braz.: Sep-
topal; Chile: Palacos E con Gentamicina; Palacos R con Gentamicina; Perlas
De PMMA con Gentamicina; Cz.: Septopal†; Denm.: Septopal; Fin.: Pala-
cos R cum Gentamicin†; Septopal; Fr.: Palacos LV avec Gentamicine; Pala-
cos R avec Gentamicine; Ger.: CMW mit Gentamicin; Copal; Epiglu; Pal-
amed G; Refobacin-Palacos R; Septopal; SmartSet GHV; Gr.: Palacos R with
Gentamycin†; Septopal†; Hong Kong: Septopal; Hung.: Plastubol†; Sep-
topal; India: Septopal; Irl.: Epiglu; Malaysia: Septopal†; Neth.: Septopal;
Norw.: Septopal; NZ: Antibiotic Simplex; CMW Gentamicin; Palacos with
Garamycin; Vacu-Mix Plus with CMW gentamicin; Philipp.: Septopal;
S.Afr.: Palacos R with Garamycin; Septopal; Singapore: Refobacin Bone
Cement R; Refobacin-Palacos R†; Septopal†; Swed.: Septopal†; Switz.:
Septopal; Thai.: Refobacin-Palacos R; Septopal; UK: Epiglu; Palacos LV with
Gentamicin; Palacos R with Gentamicin; Septopal.

Metochalcone (rINN)

CB-1314; Methochalcone; Metocalcona; Métochalcone; Meto-
chalconum; Trimethoxychalcone. 2′,4,4′-Trimethoxychalcone.
Метохалкон
C18H18O4 = 298.3.
CAS — 18493-30-6.

Profile
Metochalcone has been used as a choleretic.
Preparations
Proprietary Preparations (details are given in Part 3)
Multi-ingredient: Spain: Neocolan.

Metocinium Iodide (pINN)

Ioduro de metocinio; Metocinii Iodidum; Métocinium, Iodure de.
(2-Hydroxyethyl)trimethylammonium iodide benzilate.
Метоциния Йодид
C19H24INO3 = 441.3.
CAS — 2424-71-7.

Profile
Metocinium iodide is used as an antispasmodic.

Metyrapone (BAN, USAN, rINN)

Metirapon; Metirapona; Metyrapon; Métyrapone; Metyraponi;
Metyraponum; Su-4885 (metyrapone tartrate). 2-Methyl-1,2-
di(3-pyridyl)propan-1-one.
Метирапон
C14H14N2O = 226.3.
CAS — 54-36-4.
ATC — V04CD01.
ATC Vet — QV04CD01.

Pharmacopoeias. In Br., Jpn, and US. 
BP 2008 (Metyrapone). A white to light amber crystalline pow-
der with a characteristic odour. M.p. 50° to 53°. Sparingly solu-
ble in water; freely soluble in alcohol and in chloroform; it dis-
solves in dilute mineral acids. Protect from light. 
USP 31 (Metyrapone). A white to light amber, fine, crystalline
powder, having a characteristic odour. It darkens on exposure to
light. Sparingly soluble in water; soluble in chloroform and in
methyl alcohol; forms water-soluble salts with acids. Store in air-
tight containers. Protect from heat and light.
Adverse Effects
Metyrapone may give rise to nausea and vomiting, abdominal
pain, headache, sedation, dizziness, hypotension, and hypersen-
sitivity rashes. Hypoadrenalism, hirsutism, and bone marrow de-
pression may occur rarely. Long-term use of metyrapone can
cause hypertension.
Alopecia. Reports of alopecia1,2 associated with administration
of metyrapone for Cushing’s syndrome.
1. Harris PL. Alopecia associated with long-term metyrapone use.

Clin Pharm 1986; 5: 66–8. 
2. Harries-Jones R, Overstall P. Metyrapone-induced alopecia.

Postgrad Med J 1990; 66: 584.

Precautions
Metyrapone should be used with extreme caution, if at all, in pa-
tients with gross hypopituitarism or with reduced adrenal secre-
tory activity because of the risk of precipitating acute adrenal
failure. Thyroid dysfunction or liver cirrhosis may alter the re-
sponse to metyrapone. 
Dizziness and sedation may affect the performance of skilled
tasks such as driving.
Porphyria. Metyrapone is considered to be unsafe in patients
with porphyria because it has been shown to be porphyrinogenic
in in-vitro systems.
Interactions
Phenytoin is reported to increase the metabolism of metyrapone;
doubling the dose of metyrapone may counteract the interaction.
However, as many other drugs may interfere with steroid assess-
ment, medication is best avoided where possible during the me-
tyrapone test. Drugs reported to interfere with the metyrapone
test include antidepressants such as amitriptyline, antithyroid
drugs, antipsychotics such as chlorpromazine, barbiturates, cor-
ticosteroids, cyproheptadine, and hormones that affect the hy-
pothalamic-pituitary axis such as oestrogens and progestogens.
Pharmacokinetics
Metyrapone is rapidly absorbed from the gastrointestinal tract. It
is metabolised by rapid reduction to metyrapol and excreted in
the urine as glucuronide conjugates of metyrapone and metyrap-
ol.
Uses and Administration
Metyrapone inhibits the enzyme 11β-hydroxylase responsible
for the synthesis of the glucocorticoids cortisone and hydrocorti-
sone (cortisol) as well as aldosterone from their precursors. The
consequent fall in the plasma concentrations of circulating glu-
cocorticoids stimulates the anterior pituitary gland to produce
more corticotropin. This, in turn, stimulates the production of
more 11-deoxycortisol and other precursors which are metabo-
lised in the liver and excreted in the urine where they can be
measured. Metyrapone is therefore used as a test of the feedback
hypothalamic-pituitary mechanism in the diagnosis of Cushing’s
syndrome, although the dexamethasone suppression test
(p.1527) may be preferred. 
After demonstration of the responsiveness of the adrenal cortex,
metyrapone is given orally, usually in a dose of 750 mg every 4
hours for 6 doses. Taking doses with milk or after a meal may
minimise the gastrointestinal adverse effects of metyrapone. A
suggested oral dose for children is 15 mg/kg, with a minimum
dose of 250 mg, every 4 hours for 6 doses. In patients with a nor-
mally functioning pituitary gland excretion of 17-hydroxycorti-
costeroids is increased two- to fourfold and that of 17-ketoster-
oids about twofold. 
Metyrapone is also used in the management of Cushing’s syn-
drome (below) when doses may range from 250 mg to 6 g daily. 
Since metyrapone inhibits the synthesis of aldosterone it has
been used to treat some cases of resistant oedema; it is given with
a glucocorticoid to suppress the normal corticotropin response to
low plasma concentrations of glucocorticoids. The suggested
usual dosage of metyrapone in resistant oedema is 3 g daily in
divided doses. 
Metyrapone tartrate has also been used.
Cushing’s syndrome. Cushing’s syndrome is the result of a
chronic excess of glucocorticoids.1,2 It may be independent of the
secretion of adrenocorticotrophic hormone (ACTH; corticotro-
pin), either due to an adrenal tumour secreting cortisol, or to ex-
ogenous corticosteroids, or it may be ACTH-dependent, such as
Cushing’s disease proper, which is caused by excessive ACTH
secretion from a pituitary adenoma; other ACTH-dependent
forms may be due to pituitary hyperplasia, or an ectopic ACTH-
secreting tumour elsewhere—usually bronchus or lung cancer.
About two-thirds of all cases are due to Cushing’s disease, which
is 8 times more common in women than men. 
Symptoms may develop insidiously over several years and in-
clude obesity, particularly of the trunk, rounding of the face,
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