
Adenosine/Adrenaline    1203

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)

4. Anonymous. Adenosine for acute cardiac arrhythmias. Drug
Ther Bull 1993; 31: 49–50. 

5. Mason BA, et al. Adenosine in the treatment of maternal parox-
ysmal supraventricular tachycardia. Obstet Gynecol 1992; 80:
478–80. 

6. Afridi I, et al. Termination of supraventricular tachycardia with
intravenous adenosine in a pregnant woman with Wolff-Parkin-
son-White syndrome. Obstet Gynecol 1992; 80: 481–3. 

7. Hagley MT, Cole PL. Adenosine use in pregnant women with
supraventricular tachycardia. Ann Pharmacother 1994; 28:
1241–2. 

8. Hagley MT, et al. Adenosine use in a pregnant patient with su-
praventricular tachycardia. Ann Pharmacother 1995; 29: 938. 

9. Blanch G, et al. Cardioversion of fetal tachyarrhythmia with ad-
enosine. Lancet 1994; 344: 1646. 

10. Kohl T, et al. Direct fetal administration of adenosine for the
termination of incessant supraventricular tachycardia. Obstet
Gynecol 1995; 85: 873–4.

Ischaemic heart disease. Adenosine produces coronary
vasodilatation and may be used to provide a pharmacological
stress in patients undergoing assessment of their ischaemic heart
disease when exercise stress is inappropriate.1 It has been used
with radionuclide imaging, echocardiography, and magnetic res-
onance imaging. 
Adenosine has also been tried as an adjunct to prevent reper-
fusion injury in the management of acute myocardial infarction.
Improved coronary blood flow has been reported2 with intracor-
onary adenosine, and both intracoronary3 and intravenous4 ade-
nosine have reduced infarct size, but no improvement in clinical
outcomes has been shown.5-7 A reduction in myonecrosis has
also been reported8 with intracoronary adenosine given at the
start of non-urgent percutaneous coronary interventions.
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Pain. Adenosine receptors are present in the CNS and there is
some evidence1,2 that adenosine, given intravenously or intrath-
ecally, may have an analgesic effect.
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Pulmonary hypertension. Vasodilators have been tried in
persistent pulmonary hypertension of the newborn (p.1179), but
their use is generally restricted by lack of selectivity for the pul-
monary circulation. A randomised placebo-controlled study1 in
18 term infants with persistent pulmonary hypertension indicat-
ed that intravenous infusion of adenosine improved oxygenation
without causing hypotension or tachycardia; however, the study
was too small to assess any effect on mortality and/or the need
for extracorporeal membrane oxygenation. Another observation-
al study2 in neonates with an inadequate response to inhaled
nitric oxide suggested that addition of adenosine infusion also
improved oxygenation.
1. Konduri GG, et al. Adenosine infusion improves oxygenation in

term infants with respiratory failure. Pediatrics 1996; 97:
295–300. 

2. Ng C, et al. Adenosine infusion for the management of persistent
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Preparations
USP 31: Adenosine Injection.

Proprietary Preparations (details are given in Part 3)
Arg.: Euritsin†; Austral.: Adenocor; Adenoscan; Austria: Adenoscan;
Adrekar ; Belg.: Adenocor ; Braz.: Adenocard; Canad.: Adenocard;
Chile: Tricor; Cz.: Adenocor; Adenoscan†; Denm.: Adenocor; Fin.: Ad-
enocor ; Adenoscan†; Fr.: Adenoscan; Krenosin; Ger.: Adenoscan;
Adrekar; Gr.: Adenocor; Hong Kong: Adenoscan; Hung.: Adenocor; In-
dia: Adenoject; Irl.: Adenocor; Israel: Adenocor; Ital.: Adenoscan; Kre-
nosin; Jpn: Adenoscan; Malaysia: Adenocor; Mex.: Krenosin; Neth.: Ad-
enocor ; Adenoscan; Norw.: Adenocor ; NZ: Adenocor ; Philipp.:
Cardiovert; Pol.: Adenocor; Rus.: Vita-Iodurol (Вита-иодурол); S.Afr.:
Adenocor; Singapore: Adenocor; Spain: Adenocor; Adenoscan; Switz.:

Krenosine; Thai.: Adenocor; UK: Adenocor; Adenoscan; USA: Adeno-
card; Adenoscan; Venez.: Adenocor†.
Multi-ingredient: Belg.: Vitacic; Braz.: Aminotox†; Anekron; Betaliver†;
Biohepax; Enterofigon; Epativan; Epocler; Hepacitron†; Hepatobe†; Hepa-
tox; Hormo Hepatico†; Necro B-6; Cz.: Laevadosin†; Hung.: Vitacic†;
Mon.: Vitacic; Philipp.: Godex; Rus.: Oftan Catachrom (Офтан
Катахром); Vitacic (Витасик)†; Spain: Vitaphakol.

Adrenaline (BAN) ⊗ 
Epinephrine (BAN, rINN); Adrenaliini; Adrenalin; Adrenalina;
Adrénaline; Adrenalinum; Epinefriini; Epinefrin; Epinefrina; Epine-
fryna; Épinéphrine; Epinephrinum; Epirenamine; Levorenin; Su-
prarenin. (R)-1-(3,4-Dihydroxyphenyl)-2-methylaminoethanol.
Эпинефрин
C9H13NO3 = 183.2.
CAS — 51-43-4.
ATC — A01AD01; B02BC09; C01CA24; R01AA14;
R03AA01; S01EA01.
ATC Vet — QA01AD01; QB02BC09; QC01CA24;
QR01AA14; QR03AA01; QS01EA01.

NOTE. Endogenous adrenaline and the monograph substance are
the laevo-isomer. 
ADN and EPN are codes approved by the BP 2008 for use on
single unit doses of eye drops containing adrenaline where the in-
dividual container may be too small to bear all the appropriate la-
belling information.
Pharmacopoeias. In Chin., Eur. (see p.vii), Int., Jpn, US, and
Viet. 
US also includes the racemic substances Racepinephrine
(Racepinefrine (rINN)) and Racepinephrine Hydrochloride
(Racepinefrine Hydrochloride (rINNM)). 
Ph. Eur. 6.2 (Adrenaline). A white or almost white crystalline
powder, becoming coloured on exposure to air and light. Practi-
cally insoluble in water, in alcohol, and in dichloromethane. It
dissolves in hydrochloric acid. Store under nitrogen. Protect
from light. 
USP 31 (Epinephrine). A white to practically white, odourless,
microcrystalline powder or granules, gradually darkening on ex-
posure to light and air. With acids, it forms salts that are readily
soluble in water, and the base may be recovered by the addition
of ammonia water or alkali carbonates. Very slightly soluble in
water and in alcohol; insoluble in chloroform, in ether, and in
fixed and volatile oils. Solutions are alkaline to litmus. Store in
airtight containers. Protect from light.

Adrenaline Acid Tartrate (BANM) ⊗ 
Epinephrine Bitartrate (rINNM); Adrenaliinitartraatti; Adrenaline
Bitartrate; Adrenaline Tartrate; Adrénaline, Tartrate d’; Adrena-
lini Bitartras; Adrenalini tartras; Adrenalinii Tartras; Adrenalinium
Hydrogentartaricum; Adrenalino tartratas; Adrenalin-tartarát;
Adrenalintartrat; Bitartrato de epinefrina; Epinefrin-tartarát;
Epinefryny wodorowinian; Epinephrine Acid Tartrate (BANM);
Épinéphrine, Bitartrate d’; Epinephrine Hydrogen Tartrate;
Epinephrini Bitartras; Epinephrini Tartras; Epirenamine Bitartrate.
Эпинефрина Битартрат
C9H13NO3,C4H6O6 = 333.3.
CAS — 51-42-3.
ATC — A01AD01; B02BC09; C01CA24; R01AA14;
R03AA01; S01EA01.
ATC Vet — QA01AD01; QB02BC09; QC01CA24;
QR01AA14; QR03AA01; QS01EA01.
Pharmacopoeias. In Eur. (see p.vii), Int., US, and Viet. 
Ph. Eur. 6.2 (Adrenaline Tartrate; Adrenaline Acid Tartrate BP
2008; Epinephrine Acid Tartrate BP 2008). A white to greyish-
white, crystalline powder. Freely soluble in water; slightly solu-
ble in alcohol. Store in airtight containers, or preferably in a
sealed tube under vacuum or under an inert gas. Protect from
light. 
USP 31 (Epinephrine Bitartrate). A white, or greyish-white or
light brownish-grey, odourless, crystalline powder. It slowly
darkens on exposure to air and light. Soluble 1 in 3 of water;
slightly soluble in alcohol; practically insoluble in chloroform
and in ether. Its solutions in water are acid to litmus, having a pH
of about 3.5. Store in airtight containers. Protect from light.
Stability. Studies on the stability of adrenaline injections.
1. Taylor JB, et al. Effect of sodium metabisulphite and anaerobic

processing conditions on the oxidative degradation of adrenaline
injection BP [1980]. Pharm J 1984; 232: 646–8. 

2. Stepensky D et al. Long-term stability study of -adrenaline in-
jections: kinetics of sulfonation and racemization pathways of
drug degradation. J Pharm Sci 2004; 93: 969–80.

Adrenaline Hydrochloride (BANM) ⊗ 
Epinephrine Hydrochloride (BANM, rINNM); Adrenalin Hidroklor-
ür; Épinéphrine, Chlorhydrate d’; Epinephrini Hydrochloridum;
Hidrocloruro de epinefrina.

Эпинефрина Гидрохлорид

C9H13NO3,HCl = 219.7.
CAS — 55-31-2.
ATC — A01AD01; B02BC09; C01CA24; R01AA14;
R03AA01; S01EA01.
ATC Vet — QA01AD01; QB02BC09; QC01CA24;
QR01AA14; QR03AA01; QS01EA01.

Adverse Effects
Adrenaline is a potent sympathomimetic and may ex-
hibit the adverse effects typical of both alpha- and beta-
adrenoceptor stimulation (see p.1407). Adverse effects
such as anxiety, dyspnoea, hyperglycaemia, restless-
ness, palpitations, tachycardia (sometimes with angi-
nal pain), tremors, sweating, hypersalivation, weak-
ness, dizziness, headache, and coldness of extremities
may occur even with low doses. Since adrenaline does
not readily cross the blood-brain barrier, its central ef-
fects may be largely a somatic response to its peripher-
al effects. Overdosage may cause cardiac arrhythmias
and a sharp rise in blood pressure (sometimes leading
to cerebral haemorrhage and pulmonary oedema);
these effects may occur at normal dosage in susceptible
subjects. 
Adrenaline is a potent vasoconstrictor and gangrene
may occur if adrenaline-containing local anaesthetic
solutions are infiltrated into digits. Extravasation of
parenteral adrenaline also results in intense vasocon-
striction, leading to tissue necrosis and sloughing. Top-
ical application of adrenaline to mucosal surfaces sim-
ilarly causes vasoconstriction, which may induce
hypoxia leading to compensatory rebound congestion
of the mucosa. Inhalation of adrenaline has been asso-
ciated with epigastric pain, which has been attributed
to ingestion of some of the inhalation; it can be mini-
mised by rinsing the mouth and throat with water after
inhaling. 
Adrenaline eye drops may produce severe smarting,
blurred vision, and photophobia on instillation; they
may also leave melanin-like deposits in the cornea and
conjunctiva, and this has led to obstruction of the naso-
lachrymal ducts. Repeated use may cause oedema, hy-
peraemia, and inflammation of the eyes.
Effects on the eyes. In addition to the possibility of pigment
deposition and local pain (see above) adrenaline eye drops have
been associated with maculopathy, particularly in aphakic eyes
(those devoid of a lens).1 In one report,2 maculopathy was noted
in 15 patients over a period of 4 years; the patients were using
adrenaline eye drops containing the hydrochloride, acid tartrate,
or adrenaline borate complex (epinephryl borate). Blurring and
distortion of vision were followed by decreased visual acuity,
and by the appearance of oedema and sometimes haemorrhage
in the macular region. A few patients developed cysts near the
fovea. These effects appeared within a few weeks of, or several
months after, starting therapy and were usually reversible. All
except 1 of the patients were aphakic, and retrospective studies
have suggested that the incidence of this complication may be up
to 30% in aphakic patients.1,2

1. Classé JG. Epinephrine maculopathy. J Am Optom Assoc 1980;
51: 1091–3. 

2. Kolker AE, Becker B. Epinephrine maculopathy. Arch Ophthal-
mol 1968; 79: 552–62.

Overdosage. Solutions of racepinefrine for nebulisation have
inadvertently been given intravenously, resulting in severe over-
dosage of adrenaline. A 13-month-old infant1 was given the
equivalent of about 327 micrograms/kg of laevo-adrenaline.
Marked pallor, pulselessness, and profound bradycardia devel-
oped, but the child responded to cardiopulmonary resuscitation
and was subsequently discharged with no evidence of long-term
sequelae. However, a 2-year-old child2 given the equivalent of
about 1800 micrograms/kg developed hypertension, tachycar-
dia, and pulmonary oedema, followed by hypotension and sub-
sequent renal failure, requiring transplantation. Subcutaneous
overdosage with laevo-adrenaline in another child3 led to
arrhythmias and myocardial ischaemia, and there has also been a
report4 of myocardial infarction and acute renal failure in an
adult after injection of the solution from an adrenaline inhaler.
1. Kurachek SC, Rockoff MA. Inadvertent intravenous administra-

tion of racemic epinephrine. JAMA 1985; 253: 1441–2. 
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