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acetate, diacetate, or embonate, although for some
preparations stated to contain the acetate or diacetate it
is not always clear which has actually been used. Doses
are usually given in terms of the base, and the follow-
ing are each equivalent to about 1 mg of triptorelin: 
• triptorelin acetate, 1.05 mg 
• triptorelin diacetate, 1.09 mg 
• triptorelin embonate, 1.30 mg 
Triptorelin is given as a daily subcutaneous injection,
or as an intramuscular or subcutaneous depot prepara-
tion lasting a month or longer. 
In the palliative treatment of advanced prostate can-
cer, a dose equivalent to triptorelin 3 or 3.75 mg is giv-
en intramuscularly as a depot preparation every 4
weeks;  the first  dose may be preceded by
100 micrograms daily for 7 days by subcutaneous in-
jection. In some countries, depot preparations contain-
ing 3.75 mg may be given subcutaneously instead. A
longer-acting depot preparation that contains the
equivalent of triptorelin 11.25 mg is given once every
12 to 13 weeks. In some countries, depot doses of 3 mg
once every 4 weeks or 11.25 mg once every 12 to 13
weeks may also be used for medical therapy in locally
advanced disease. An anti-androgen such as cyproter-
one acetate may be given for several days before begin-
ning therapy with triptorelin and continued for about 3
weeks to avoid the risk of a disease flare. 
An 11.25-mg intramuscular depot preparation, given
every 12 weeks, may be used in the management of
deviant sexual behaviour in men. The addition of an
anti-androgen should be considered when starting ther-
apy, to counteract the initial rise in serum-testosterone
concentrations. 
Similar doses of the 3- or 3.75-mg depot preparations
may be given for up to 6 months in the management of
endometriosis or uterine fibroids, with treatment be-
gun during the first 5 days of the menstrual cycle. The
11.25-mg depot may be used as an alternative for en-
dometriosis. In the management of female infertility
doses of 100 micrograms subcutaneously daily, with
gonadotrophins, have been recommended from the
second day of the menstrual cycle for about 10 to 12
days. 
In children with precocious puberty a dose equivalent
to triptorelin 50 micrograms/kg from the 3-mg depot
preparation may be given intramuscularly every 4
weeks. Alternatively, using the 3.75-mg preparation,
doses of 1.875 mg for children weighing less than
20 kg, 2.5 mg for children of 20 to 30 kg, or 3.75 mg
for children of more than 30 kg may be given intramus-
cularly or subcutaneously; the first 3 doses should be
given at 14-day intervals, with further doses given eve-
ry 4 weeks. The longer acting 11.25-mg depot prepara-
tion, given intramuscularly once every 3 months, is an-
other alternative.
Delayed and precocious puberty. Gonadorelin analogues
such as triptorelin1-6 are used in the management of central pre-
cocious puberty (p.2081). They may also be effective in delayed
puberty (p.2079) although they are most likely to be helpful
where this is due to hypogonadism. Triptorelin has been used to
differentiate gonadotrophin deficiency from constitutional de-
layed puberty,7,8 although one study9 found it to be less accurate
than a test using human chorionic gonadotrophin.
1. Oostdijk W, et al. Final height in central precocious puberty after

long term treatment with a slow release GnRH agonist. Arch Dis
Child 1996; 75: 292–7. 

2. Cassio A, et al. Randomised trial of LHRH analogue treatment
on final height in girls with onset of puberty aged 7.5—8.5 years.
Arch Dis Child 1999; 81: 329–32. 

3. Heger S, et al. Long-term outcome after depot gonadotropin-re-
leasing hormone agonist treatment of central precocious puberty:
final height, body proportions, body composition, bone mineral
density, and reproductive function. J Clin Endocrinol Metab
1999; 84: 4583–90. 

4. Carel J-C, et al. Final height after long-term treatment with trip-
torelin slow release for central precocious puberty: importance
of statural growth after interruption of treatment. J Clin Endocri-
nol Metab 1999; 84: 1973–8. 

5. Mul D, et al. Effect of gonadotropin-releasing hormone agonist
treatment in boys with central precocious puberty: final height
results. Horm Res 2002; 58: 1–7. 

6. Carel JC, et al. Triptorelin 3-month CPP Study Group. Three-
month sustained-release triptorelin (11.25 mg) in the treatment
of central precocious puberty. Eur J Endocrinol 2006; 154:
119–24. 

7. Zamboni G, et al. Use of the gonadotropin-releasing hormone
agonist triptorelin in the diagnosis of delayed puberty in boys. J
Pediatr 1995; 126: 756–8. 

8. Kauschansky A, et al. Use of GnRH agonists and human chori-
onic gonadotrophin tests for differentiating constitutional de-
layed puberty from gonadotrophin deficiency in boys. Clin En-
docrinol (Oxf) 2002; 56: 603–7. 

9. Degros V, et al. The human chorionic gonadotropin test is more
powerful than the gonadotropin-releasing hormone agonist test
to discriminate male isolated hypogonadotropic hypogonadism
from constitutional delayed puberty. Eur J Endocrinol 2003;
149: 23–9.

Disturbed behaviour. Combined therapy with triptorelin,
which suppressed testosterone secretion by inhibiting the pitui-
tary-gonadal axis, and supportive psychotherapy, has been tried
in the treatment of men with paraphilias (see p.954): a reduction
in abnormal sexual thoughts and behaviours has been reported,
although the study was uncontrolled.1
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Endometriosis. Gonadorelin analogues are effective in the
management of endometriosis (p.2091), but the need for long-
term therapy to prevent recurrence limits their value because of
the risk of osteoporosis; ‘add-back’ therapy (hormone replace-
ment) can be used to prevent this. 
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Fibroids. Gonadorelin analogues have been used as an alterna-
tive to surgery in the treatment of uterine fibroids (see p.2107),
despite some concern that this may complicate the diagnosis of
malignancy. 
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Growth retardation. As discussed on p.1798 gonadorelin an-
alogues have been given with growth hormone to short girls
without growth hormone deficiency, in an attempt to delay pu-
berty and bone maturation and thus maximise the final height
achieved. Use in growth hormone-deficient children has also
been investigated. However, there is some doubt about the extent
of benefit, and in any case the concept of such treatment in chil-
dren who are not clinically deficient in growth hormone is con-
troversial, and some authorities do not consider it appropriate. 
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Infertility. Gonadorelin analogues are used in the management
of infertility related to hypogonadotrophic hypogonadism in
both men and women. For a discussion of infertility and its man-
agement, including the role of gonadorelin analogues, see
p.2080.

Malignant neoplasms. Triptorelin, like other gonadorelin an-
alogues, may be used in the production of androgen blockade in
patients with prostate cancer (p.671). 

References.
1. Klippel KF, et al. Wirksamkeit und Vertraglichkeit von 2 App-

likationsformen (s.c. und i.m.) von Decapeptyl Depot bei Pa-
tienten mit fortgeschrittenem Prostatakarzinom. Urologe 1999;
38: 270–5. 

2. Heyns CF, et al. Comparative efficacy of triptorelin pamoate and
leuprolide acetate in men with advanced prostate cancer. BJU Int
2003; 92: 226–31.

Porphyria. Triptorelin has been used successfully to suppress
premenstrual exacerbations of acute intermittent porphyria
(p.1448), in doses of 3.75 mg by intramuscular depot injection
given monthly.1,2 To reduce the risk of osteoporosis, ‘add-back’
therapy with topical oestrogen and oral calcium was used in one
case,1 and tibolone in another.2
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Preparations
Proprietary Preparations (details are given in Part 3)
Arg.: Decapeptyl; Gonapeptyl; Austria: Decapeptyl; Pamorelin; Belg.: De-
capeptyl; Braz.: Neo Decapeptyl; Chile: Decapeptyl; Cz.: Decapeptyl;
Diphereline; Denm.: Decapeptyl; Pamorelin; Fin.: Decapeptyl; Fr.: De-
capeptyl; Gonapeptyl; Ger.: Decapeptyl; Pamorelin; Gr.: Arvekap; Go-
napeptyl; Hong Kong: Decapeptyl; Diphereline; Hung.: Decapeptyl;
Diphereline; India: Decapeptyl; Irl.: Decapeptyl; Gonapeptyl; Israel: De-
capeptyl; Diphereline; Ital.: Decapeptyl; Gonapeptyl; Malaysia: De-
capeptyl; Mex.: Trelstar†; Neth.: Decapeptyl; Gonapeptyl; Pamorelin; Pol.:
Decapeptyl; Diphereline; Port.: Decapeptyl; Rus.: Decapeptyl
(Декапептил); Diphereline (Диферелин); S.Afr.: Decapeptyl; Singapore:
Decapeptyl; Spain: Decapeptyl; Gonapeptyl; Swed.: Decapeptyl; Moapar;
Switz.: Decapeptyl; Thai.: Decapeptyl; Diphereline; Turk.: Decapeptyl;
UK: Decapeptyl; Gonapeptyl; USA: Trelstar; Venez.: Decapeptyl.

Urofollitropin (BAN, USAN, rINN) ⊗ 
Ürofolitropin; Urofolitropin; Urofolitropina; Urofolitropinas; Uro-
follitrophin; Urofollitropiini; Urofollitropine; Urofollitropinum.

Урофоллитропин
CAS — 97048-13-0.
ATC — G03GA04.
ATC Vet — QG03GA04.

Pharmacopoeias. In Eur. (see p.vii). 
Ph. Eur. 6.2 (Urofollitropin). A dry preparation containing meno-
pausal gonadotrophin obtained from the urine of postmenopau-
sal women. It has follicle-stimulating activity and no or virtually
no luteinising activity. The potency is not less than 90 units of
follicle-stimulating hormone per mg; the ratio of units of lutein-
ising hormone to units of follicle-stimulating hormone is not
more than 1:60. An almost white or slightly yellow powder. Sol-
uble in water. Store in airtight containers at a temperature of 2° to
8°. Protect from light.

Adverse Effects and Precautions
As for Human Menopausal Gonadotrophins, p.2109.

Pharmacokinetics
After multiple intramuscular or subcutaneous dosing of urofolli-
tropin, the maximum plasma concentration of follicle-stimulat-
ing hormone occurs about 10 hours after a dose, and has an elim-
ination half-life of about 15 or 20 hours respectively.

Uses and Administration
Urofollitropin is a gonadotrophin, obtained from the urine of
postmenopausal women, possessing follicle-stimulating hor-
mone (FSH) activity but virtually no luteinising activity. For de-
tails of the actions of FSH, see p.2104. 
Urofollitropin is used similarly to human menopausal gonado-
trophins (p.2110) in the treatment of female infertility with the
exception that, being without luteinising hormone activity, it can
be used in patients where any increase in luteinising hormone
activity is not required, as in polycystic ovarian disease. Urofol-
litropin is given subcutaneously or intramuscularly in a dosage
adjusted according to the patient’s response. Usually a dose pro-
viding 75 to 150 units of FSH daily is given initially. When an
adequate response is achieved, as determined by oestrogen mon-
itoring or ultrasonic visualisation of follicles, treatment is
stopped and after 1 or 2 days a single dose of chorionic gonado-
trophin 5000 to 10 000 units is given to induce ovulation. Treat-
ment with urofollitropin should be stopped if there is no response
after 4 weeks although treatment may be attempted again in fu-
ture cycles. US product information has recommended that a
maximum daily dose of 450 units should not be exceeded, and
that courses of treatment should be no longer than 12 days. 
Urofollitropin is also used with other drugs as part of IVF proce-
dures. It is typically given in a dose providing 150 to 225 units of
FSH daily, usually beginning from day 2 or 3 of the menstrual
cycle. Alternatively, therapy has been begun with clomifene cit-
rate and continued with urofollitropin, or urofollitropin may be
given after suppression of gonadotrophin release with a gona-
dorelin analogue. Treatment is continued until an adequate re-
sponse is obtained and the final injection of urofollitropin is fol-
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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)

lowed 1 to 2 days later by 5000 to 10 000 units of chorionic
gonadotrophin. Oocyte retrieval is performed 34 to 35 hours lat-
er. 

Urofollitropin is also used with chorionic gonadotrophin to stim-
ulate spermatogenesis in the treatment of male infertility, al-
though a preparation with combined luteinising activity, such as
human menopausal gonadotrophins, may be preferred. The usual
dose of urofollitropin provides 150 units of FSH three times a
week. Treatment with urofollitropin and chorionic gonado-
trophin should be continued for at least 4 months. For a brief dis-
cussion of hypogonadism see p.2079.

Infertility. For reference to the use of preparations with follicle-
stimulating hormone activity in infertility, see p.2080. 
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Preparations
BP 2008: Urofollitropin Injection.
Proprietary Preparations (details are given in Part 3)
Arg.: Follitrin; Fostimon; Austral.: Metrodin; Braz.: Metrodin; Canad.:
Bravelle; Fertinorm†; Chile: Follitrin; Cz.: Fostimon; Metrodin†; Fr.: Fosti-
mon; Gr.: Bravelle; Metrodin†; Hong Kong: Follimon†; Fostimon; Metrod-
in†; Hung.: Fostimon; Metrodin†; India: Gonotrop F; Metrodin; Neogen-
tin; Irl.: Metrodin†; Israel: Metrodin†; Ital.: Fostimon; Metrodin†; Mex.:
Fostimon; Neth.: Bravelle; Metrodin†; Port.: Bravelle; Fostimon; Metrodin;
Rus.: Metrodin (Метродин); S.Afr.: Metrodin†; Singapore: Metrodin†;
Spain: Neo Fertinorm†; Switz.: Fostimon; Metrodin†; Thai.: Follimon;
Turk.: Metrodin; UK: Fostimon; USA: Bravelle; Fertinex; Metrodin.

Zeranol (BAN, USAN, rINN) ⊗ 
MK-188; P-1496; THFES (HM); Zearalanol; Zéranol; Zeranolum.
(3S,7R)-3,4,5,6,7,8,9,10,11,12-Decahydro-7,14,16-trihydroxy-3-
methyl-1H-2-benzoxacyclotetradecin-1-one.
Зеранол
C18H26O5 = 322.4.
CAS — 26538-44-3.

Profile
Zeranol is a nonsteroidal oestrogen that has been used for the
management of menopausal and menstrual disorders. It has also
been used as a growth promotor in veterinary practice. Its ana-
bolic properties may be subject to abuse in sport.

◊ WHO specifies an acceptable daily intake of zeranol as a resi-
due in foods and recommends maximum residue limits in vari-
ous animal tissues.1 However, it should be noted that, in the Eu-
ropean Union the use of zeranol in veterinary medicine is
prohibited. Certain other steroidal hormones are permitted for re-
stricted use but their use as growth promotors is banned.
1. FAO/WHO. Evaluation of certain veterinary drug residues in

food: thirty-second report of the joint FAO/WHO expert com-
mittee on food additives. WHO Tech Rep Ser 763 1988. Also
available at: http://libdoc.who.int/trs/WHO_TRS_763.pdf (ac-
cessed 30/06/08)
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