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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)

Stability. A decrease in the content of piperazine [as citrate] in
syrups on storage was attributed to interaction with fructose and
glucose formed by hydrolysis of sucrose.1 A syrup prepared with
sorbitol lost no potency when stored at 25° for 14 months.
1. Nielsen A, Reimer P. The stability of piperazine in syrup. Arch

Pharm Chemi (Sci) 1975; 3: 73–8.

Piperazine Hydrate
Piperatsiinihydraatti; Piperazin Heksahidrat; Piperazin hexahy-
drát; Piperazina hexahidrato; Piperazinas hidratas; Pipérazine, hy-
drate de; Piperazin-hidrát; Piperazinhydrat; Piperazini Hydras;
Piperazinium Hexahydricum; Piperazinum hydricum; Piperazyna
uwodniona. Piperazine hexahydrate.

Пиперазина Гидрат
C4H10N2,6H2O = 194.2.
CAS — 142-63-2.
ATC — P02CB01.

Pharmacopoeias. In Eur. (see p.vii) and Viet. 
Ph. Eur. 6.2 (Piperazine Hydrate). Colourless deliquescent crys-
tals. M.p. about 43°. Freely soluble in water and in alcohol. A 5%
solution in water has a pH of 10.5 to 12.0. Store in airtight con-
tainers. Protect from light.

Piperazine Phosphate
Piperazina, fosfato de; Piperazini Phosphas.

Пиперазина Фосфат
C4H10N2,H3PO4,H2O = 202.1.
CAS — 14538-56-8 (anhydrous piperazine phosphate);
18534-18-4 (piperazine phosphate monohydrate).
ATC — P02CB01.

Pharmacopoeias. In Br., Chin., Jpn, and Viet. 
BP 2008 (Piperazine Phosphate). A white odourless or almost
odourless crystalline powder. Sparingly soluble in water; practi-
cally insoluble in alcohol. A 1% solution in water has a pH of 6.0
to 6.5.

Adverse Effects
Serious adverse effects are rare with piperazine and
generally indicate overdosage or impaired excretion.
Nausea, vomiting, diarrhoea, abdominal pain, head-
ache, skin rashes, and urticaria occasionally occur. Se-
vere neurotoxicity and EEG abnormalities have been
reported with symptoms including somnolence, dizzi-
ness, nystagmus, muscular incoordination and weak-
ness, ataxia, paraesthesia, myoclonic contractions,
choreiform movements, tremor, convulsions, and loss
of reflexes. 
Transient visual disturbances such as blurred vision
have occurred occasionally and there were reports of
cataract formation after treatment with piperazine al-
though they do not appear to have been substantiated. 
Hypersensitivity reactions such as bronchospasm, Ste-
vens-Johnson syndrome, and angioedema have oc-
curred in some individuals.
◊ Piperazine has been taken off the market in some European
countries because of general concern about its safety.1 A study
carried out in Sweden on 2 healthy subjects had indicated that
mononitrosation of piperazine can occur in the stomach to pro-
duce the potential carcinogen N-mononitrosopiperazine; the
more potent N,N-dinitrosopiperazine was not found.2 However,
the disease risk to man from such N-nitroso compounds has been
questioned3 and certainly reports of tumours associated with the
use of piperazine have not been traced. Also, in the UK the CSM
concluded that the incidence of serious adverse effects associated
with piperazine was low and that, with appropriate pack warn-
ings, piperazine products could remain as medicines available to
the public through pharmacies.1
1. Anonymous. Data sheet changes for piperazine in pregnancy.

Pharm J 1988; 240: 367. 
2. Bellander BTD, et al. Nitrosation of piperazine in the stomach.

Lancet 1981; ii: 372. 
3. Tannenbaum SR. N-nitroso compounds: a perspective on human

exposure. Lancet 1983; i: 629–32.

Abuse. Derivatives of piperazine have been developed and
abused as ‘designer drugs’—see Benzylpiperazine (p.2152).

Effects on the blood. A 4-year-old African boy with G6PD
deficiency developed haemolytic anaemia; no cause for the
haemolysis was found except that 2 days previously he had taken
Pripsen (piperazine and senna).1 Severe thrombocytopenia with
epistaxis and haemoptysis, which developed in a 61-year-old
man after piperazine self-medication, was probably the result of
sensitisation to piperazine 15 years earlier.2
1. Buchanan N, et al. G-6-PD deficiency and piperazine. BMJ

1971; 2: 110. 
2. Cork MJ, et al. Pruritus ani, piperazine, and thrombocytopenia.

BMJ 1990; 301: 1398.

Effects on the liver. A reaction resembling viral hepatitis oc-
curred on 2 occasions in a 25-year-old woman after use of piper-
azine; it appeared to be a hypersensitivity reaction.1
1. Hamlyn AN, et al. Piperazine hepatitis. Gastroenterology 1976;

70: 1144–7.

Hypersensitivity. A patient experienced a serum-sickness-like
illness associated with piperazine,1 which was followed by a de-
layed hypersensitivity vasculitis. 
See also Effects on the Blood and Effects on the Liver, above.
1. Balzan M, Cacciottolo JM. Hypersensitivity vasculitis associat-

ed with piperazine therapy. Br J Dermatol 1994; 131: 133–4.

Precautions
Piperazine is contra-indicated in patients with epilepsy
or severe renal impairment and should be given with
care to patients with neurological disturbances or mild
to moderate renal impairment. It should also be avoid-
ed or given with extreme caution in patients with he-
patic impairment.
Breast feeding. The UK licensed product information for
Pripsen (piperazine and senna) states that piperazine is distribut-
ed into breast milk. Mothers should be advised to take a dose
after breast feeding then not to breast feed for 8 hours during
which period milk should be expressed and discarded at the reg-
ular feeding times.
Pregnancy. It has been reported that piperazine is teratogenic in
rabbits and that there have been isolated reports of fetal malfor-
mations after clinical use, though no causal relationship has been
established. Two infants with malformations have been de-
scribed briefly:1 one had bilateral hare lip, cleft palate, and ano-
phthalmia; the other had an abnormality of one foot. Both moth-
ers had taken Pripsen (piperazine and senna). UK licensed
product information for Pripsen advises against use in pregnan-
cy, especially during the first trimester, unless immediate treat-
ment with piperazine is essential.
1. Leach FN. Management of threadworm infestation during preg-

nancy. Arch Dis Child 1990; 65: 399–400.

Interactions
The anthelmintic effects of piperazine and pyrantel
may be antagonised when the two compounds are used
together. The possibility that piperazine may enhance
the adverse effects of phenothiazines such as chlorpro-
mazine is discussed on p.975.

Pharmacokinetics
Piperazine is readily absorbed from the gastrointestinal
tract and is excreted in the urine within 24 hours, partly
as metabolites. The rate at which different individuals
excrete piperazine has been reported to vary widely. It
is distributed into breast milk.

Uses and Administration
Piperazine is an anthelmintic effective against the in-
testinal nematodes Ascaris lumbricoides (roundworm)
and Enterobius vermicularis (pinworm, threadworm),
although other anthelmintics are usually preferred (see
the discussions on the treatment of ascariasis and enter-
obiasis on p.134 and p.136). In roundworms piperazine
produces a neuromuscular block leading to a flaccid
muscle paralysis in susceptible worms, which are then
easily dislodged by the movement of the gut and ex-
pelled in the faeces. 
Piperazine is usually given as the citrate or phosphate,
but the adipate may also be used. The dosage of the
salts of piperazine is usually expressed in terms of pip-
erazine hydrate; 100 mg of piperazine hydrate is equiv-
alent to about 44.4 mg of piperazine, 120 mg of piper-
azine adipate, 125 mg of piperazine citrate (110 mg of
anhydrous piperazine citrate), and to 104 mg of piper-
azine phosphate. 
For the treatment of ascariasis, a single dose, repeated
once after 14 days, has been used. In adults and chil-
dren over 12 years of age, a dose equivalent to 4.5 g of
piperazine hydrate is given orally. Children aged 9 to
12 years may be given the equivalent of 3.75 g, those
aged 6 to 8 years the equivalent of 3 g, those aged 4 to
5 years the equivalent of 2.25 g, and those aged 1 to 3
years the equivalent of 1.5 g. Children under 1 year
should receive piperazine on medical advice only; a
dose equivalent to 120 mg/kg has been suggested. 
For enterobiasis, piperazine has been given for 7 days.
A second course after a 7-day interval may be required.

Adults and children over 12 years of age are given the
equivalent of 2.25 g of the hydrate once daily, children
aged 7 to 12 years the equivalent of 1.5 g daily, those
aged 4 to 6 years the equivalent of 1.125 g daily, and
those aged 1 to 3 years the equivalent of 750 mg daily.
Children under 1 year should receive piperazine on
medical advice only; a dose equivalent to 45 to
75 mg/kg has been suggested. 
Piperazine is also used as a preparation with senna in a
single dose of 4 g of the phosphate for adults and chil-
dren over 6 years of age, repeated after 14 days for en-
terobiasis, or repeated monthly if necessary for up to 3
months to treat and prevent ascariasis.
Preparations
BP 2008: Piperazine Citrate Elixir ; Piperazine Phosphate Tablets; 
USP 31: Piperazine Citrate Syrup; Piperazine Citrate Tablets.
Proprietary Preparations (details are given in Part 3)
Braz.: Ascarinase†; Ortovermim†; Vermifran†; Vermilen†; Canad.: Enta-
cyl†; Fr.: Vermifuge†; Indon.: Combicitrine; Piperacyl; Upixon; Ital.: Citro-
piperazina; Mex.: Desparasil†; Helmifar†; Lu-Peracina; Overpon; Piperawitt
DS†; Piperazil; Pipergress; Pipermed†; Pirzinol; Verfid; Vermin; Port.: Lom-
brimade†; Pipermel; Pipertox; S.Afr.: Padax; Pipralen; Piprine; SB Tox
Worm; Spain: Mimedran; Vermi; Thai.: Vermex; Turk.: Asepar; Askari-
par; Helmicide; Helmipar; Oksiaskaril; Siropar; UK: Pripsen†; Venez.: Cipe-
rina; Inquiper†; Jetsan†; Oxine†; Piperato; Piperazil; Piperdin; Piperzan; Ver-
pirol.
Multi-ingredient: Braz.: Vermilen Composto†; India: Helmazan†; Irl.:
Pripsen†; Port.: Biureol; UK: Pripsen.

Pomegranate Bark
Granado; Granati Cortex; Granatrinde; Granatum; Grenadier;
Melograno; Pomegranate; Pomegranate Root Bark; Romeira.
Кора Гранатового Дерева

Profile
Pomegranate bark, the dried bark of the stem and root of Punica
granatum (Punicaceae) containing about 0.4 to 0.9% of alka-
loids,, has been used for the expulsion of tapeworms.
Preparations
Proprietary Preparations (details are given in Part 3)
Fr.: Hexaporine.

Praziquantel (BAN, USAN, rINN)

EMBAY-8440; Pratsikvanteli; Prazicuantel; Prazikvantel; Prazikvan-
telis; Praziquantelum. 2-Cyclohexylcarbonyl-1,2,3,6,7,11b-hex-
ahydropyrazino[2,1-a]isoquinolin-4-one.
Празиквантел
C19H24N2O2 = 312.4.
CAS — 55268-74-1.
ATC — P02BA01.
ATC Vet — QP52AA01.

Pharmacopoeias. In Chin., Eur. (see p.vii), Int., and US. 
Ph. Eur. 6.2 (Praziquantel). White or almost white crystalline
powder. It exhibits polymorphism. Very slightly soluble in water;
freely soluble in alcohol and in dichloromethane. Protect from
light. 
USP 31 (Praziquantel). A white or practically white crystalline
powder; odourless or with a faint characteristic odour. Very
slightly soluble in water; freely soluble in alcohol and in chloro-
form. Protect from light.

Adverse Effects
Adverse effects with praziquantel may be common but
are usually mild and transient. Headache, diarrhoea,
dizziness, drowsiness, malaise, abdominal discomfort,
nausea, and vomiting have been reported most fre-
quently. Hypersensitivity reactions such as fever, urti-
caria, pruritic skin rashes, and eosinophilia can occur;
they may be due to death of the infecting parasites.
Raised liver enzyme values have been reported rarely. 
Most patients with neurocysticercosis who are given
praziquantel suffer CNS effects, including headache,
hyperthermia, seizures, and intracranial hypertension,
which are thought to result from an inflammatory re-
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