
832   Antiprotozoals

Diclazuril (BAN, USAN, rINN)

Diclazurilo; Diclazurilum; Diklatsuriili; Diklazuril; R-64433. (±)-4-
Chlorophenyl[2,6-dichloro-4-(2,3,4,5-tetrahydro-3,5-dioxo-
1,2,4-triazin-2-yl)phenyl]acetonitrile.

Диклазурил
C17H9Cl3N4O2 = 407.6.
CAS — 101831-37-2.
ATC Vet — QP51AJ03.

Pharmacopoeias. In Eur. (see p.vii) for veterinary use only. 
Ph. Eur. 6.2 (Diclazuril for Veterinary Use; Diclazuril BP(Vet)
2008). A white or light yellow powder. Practically insoluble in
water, in alcohol, and in dichloromethane; sparingly soluble in
dimethylformamide. Protect from light.

Profile
Diclazuril is an antiprotozoal that has been tried in AIDS patients
for the management of diarrhoea associated with protozoal infec-
tion. It is used in veterinary practice for the control of coccidiosis
in lambs and poultry.

◊ References.
1. Kayembe K, et al. Diclazuril for Isospora belli infections in

AIDS. Lancet 1989; i: 1397. 
2. Connolly GM, et al. Diclazuril in the treatment of severe crypt-

osporidial diarrhoea in AIDS patients. AIDS 1990; 4: 700–701. 
3. Menichetti F, et al. Diclazuril for cryptosporidiosis in AIDS. Am

J Med 1991; 90: 271–2. 
4. Limson-Pobre RNR, et al. Use of diclazuril for the treatment of

isosporiasis in patients with AIDS. Clin Infect Dis 1995; 20:
201–2.

Diiodohydroxyquinoline (rINN)

Diiodohidroxiquinoleína; Diiodohydroxyquin; Diiodohydroxy-
quinoléine; Di-iodohydroxyquinoline (BAN); Diiodohydroxyquin-
olinum; Di-iodoxychinolinum; Diiodoxyquinoléine; Diiyodohid-
roksikinolin; Dijodhydroxikinolin; Dijodihydroksikinoliini; Iodoqui-
nol (USAN). 5,7-Di-iodoquinolin-8-ol.

Дийодогидроксихинолин
C9H5I2NO = 397.0.
CAS — 83-73-8.
ATC — G01AC01.
ATC Vet — QG01AC01.

Pharmacopoeias. In US. 
USP 31 (Iodoquinol). A light yellowish to tan, microcrystalline
powder, not readily wetted in water, odourless or has a faint
odour. Practically insoluble in water; sparingly soluble in alcohol
and in ether.

Adverse Effects
Major concerns have been expressed about the safety of the hal-
ogenated hydroxyquinolines since the recognition of severe neu-
rotoxicity with clioquinol (p.254). In Japan, the epidemic devel-
opment of subacute myelo-opticoneuropathy (SMON) in the
1960s was associated with the ingestion of normal or high doses
of clioquinol for prolonged periods and the sale of clioquinol and
related hydroxyquinolines was subsequently banned there.
Symptoms of SMON are principally those of peripheral neurop-
athy, including optic atrophy, and myelopathy. Abdominal pain
and diarrhoea often precede neurological symptoms such as par-
aesthesias in the legs, progressing to paraplegia in some patients,
and loss of visual acuity sometimes leading to blindness. Cere-
bral disturbances, including confusion and retrograde amnesia,
have also been reported. Although many patients improved
when clioquinol was withdrawn, others had residual disability. 
It was suggested that the Japanese epidemic might have been due
to genetic susceptibility, but a few cases of SMON associated
with clioquinol or related hydroxyquinoline derivatives, includ-

ing broxyquinoline and diiodohydroxyquinoline, have been re-
ported elsewhere. 
Diiodohydroxyquinoline has also been associated with gastroin-
testinal effects such as abdominal cramps, nausea, and diarrhoea.
Adverse effects which may be attributable to the iodine content
of diiodohydroxyquinoline include pruritus ani, skin eruptions,
and enlargement of the thyroid gland. Fever, chills, headache,
and vertigo have also occurred.

Precautions
Diiodohydroxyquinoline is contra-indicated in patients known to
be hypersensitive to iodine or halogenated hydroxyquinolines
and in those with hepatic or renal impairment. It should be used
with caution in thyroid disease and may interfere with determi-
nations of protein-bound iodine in tests for thyroid function for
up to 6 months after therapy. Its use is best avoided in patients
with neurological disorders. Long-term use should be avoided.

Children. The Committee on Drugs of the American Academy
of Pediatrics1 considered that there was a potential risk of toxic-
ity to infants and children from clioquinol and diiodohydroxy-
quinoline applied topically. Since alternative effective prepara-
tions are available for dermatitis, the Committee recommended
that products containing either of these compounds should not be
used. 
WHO considers that the use of halogenated hydroxyquinolines
for the treatment of acute diarrhoea or amoebiasis in children
cannot be justified.2 There is no evidence of their efficacy in
acute diarrhoea and they have been associated with severe neu-
rological effects. On the rare occasions when a luminal amoebi-
cide is required, other less toxic and more effective agents are
available.
1. Kauffman RE, et al. American Academy of Pediatrics Commit-

tee on Drugs. Clioquinol (iodochlorhydroxyquin, Vioform) and
iodoquinol (diiodohydroxyquin): blindness and neuropathy.
Pediatrics 1990; 86: 797–8. 

2. WHO. The rational use of drugs in the management of acute di-
arrhoea in children. Geneva: WHO, 1990.

Pharmacokinetics
Diiodohydroxyquinoline is poorly absorbed from the gastroin-
testinal tract. Concern has been expressed about possible absorp-
tion after application to the skin (see Children, under Precau-
tions, above).

Uses and Administration
Diiodohydroxyquinoline, a halogenated hydroxyquinoline, is a
luminal amoebicide acting principally in the bowel lumen and is
used in the treatment of intestinal amoebiasis, although a less
toxic amoebicide such as diloxanide furoate is usually preferred;
children should not be treated with diiodohydroxyquinoline (see
Precautions, above). It is given alone in the treatment of asymp-
tomatic cyst passers and with an amoebicide that acts in the tis-
sues, such as metronidazole, in patients with invasive amoebiasis
(p.822). The usual oral dosage in the treatment of amoebiasis is
630 or 650 mg three times daily for 20 days. 
Diiodohydroxyquinoline has also been given in the treatment of
Dientamoeba fragilis infections, in balantidiasis (p.823) as an al-
ternative to tetracycline, and in Blastocystis hominis infections
(p.823). 
Diiodohydroxyquinoline was formerly used in the treatment of
acrodermatitis enteropathica; it is reported to act by enhancing
zinc absorption and has now been superseded by oral zinc thera-
py. 
Diiodohydroxyquinoline is claimed to have some antibacterial
and antifungal activity and has been used topically (but see Chil-
dren, under Precautions, above).
Preparations
USP 31: Iodoquinol Tablets.

Proprietary Preparations (details are given in Part 3)
Canad.: Diodoquin; Mex.: Ameban; Antidifar; Carsuquin; Diameb; Dio-
doquin; Diyosul; Drioquilen†; Entero-Diyod; Entodiba; Exoquin; Flanoquin†;
Quinosul; Versamiv; Turk.: Floraquin; USA: Sebaquin; Yodoxin; Venez.: Di-
odoquin.

Multi-ingredient: Arg.: Hipoglos Cicatrizante; Plusderm†; Chile: Dex-
agin; Kordinol Compuesto†; Mex.: Ameban; Amebyl; Bontal; Coralzul; De-
pofin; Dialgin; Diodolina; Dipecfur; Facetin-D; Farmeban; Flagenase 400;
Flagocil; Lambliquin; Metodine; Metrodiyod; Metroviform†; Norecil; Nova-
geon; Stomffler Plus; Threchop; S.Afr.: Vagarsol; Viocort; Viodor; Thai.:
Coccila†; Disento; Gynecon; Gynecon-T; Gynoco; Gynova; Gyracon; Medi-
ocin†; Nystin; Quinradon-N; Vagicin; USA: Alcortin; Vytone; Venez.: Dio-
donato†.

Diloxanide Furoate (BANM, rINNM)

Diloksanid Furoat; Diloxanide, Furoate de; Diloxanidi Furoas;
Furoato de diloxanida. 4-(N-Methyl-2,2-dichloroacetamido)-
phenyl 2-furoate.

Дилоксанида Фуроат
C14H11Cl2NO4 = 328.1.
CAS — 579-38-4 (diloxanide); 3736-81-0 (diloxanide
furoate).
ATC — P01AC01.

(diloxanide)

Pharmacopoeias. In Br., Int., and US. 
BP 2008 (Diloxanide Furoate). A white or almost white, odour-
less or almost odourless, crystalline powder. Very slightly solu-
ble in water; slightly soluble in alcohol and in ether; freely solu-
ble in chloroform. Protect from light. 
USP 31 (Diloxanide Furoate). A white or almost white, crystal-
line powder. Very slightly soluble in water; slightly soluble in al-
cohol and in ether; freely soluble in chloroform. Store in airtight
containers. Protect from light.

Adverse Effects
Flatulence is the most common adverse effect during
treatment with diloxanide furoate. Vomiting, pruritus,
and urticaria may occasionally occur.

Pharmacokinetics
Diloxanide furoate is hydrolysed before absorption
from the gastrointestinal tract. The resulting diloxanide
is readily absorbed and excreted mainly in the urine as
the glucuronide; less than 10% of a dose appears in the
faeces.

Uses and Administration
Diloxanide furoate, a dichloroacetamide derivative, is
a luminal amoebicide acting principally in the bowel
lumen and is used in the treatment of intestinal amoe-
biasis (p.822). It is given alone in the treatment of
asymptomatic cyst passers and with an amoebicide that
acts in the tissues, such as metronidazole, in patients
with invasive amoebiasis. 
Diloxanide furoate is given orally in a dosage of
500 mg three times daily for 10 days; children weigh-
ing more than 25 kg may be given 20 mg/kg daily, in 3
divided doses, for 10 days. The course of treatment
may be repeated if necessary.

Preparations
BP 2008: Diloxanide Tablets.

Proprietary Preparations (details are given in Part 3)
Multi-ingredient: India: Aristogyl Plus; Dyrade-M; Entamizole; Entro-
late†; Qugyl; Tinidafyl Plus; Wotinex.

Dimetridazole (BAN, pINN)

Dimetridatsoli; Dimetridazol; Dimétridazole; Dimetridazolum.
1,2-Dimethyl-5-nitroimidazole.

Диметридазол

C5H7N3O2 = 141.1.
CAS — 551-92-8.
ATC Vet — QP51AA07.

Pharmacopoeias. In Fr. for veterinary use. Also in BP(Vet). 
BP(Vet) 2008 (Dimetridazole). An almost white to brownish-
yellow, odourless or almost odourless powder which darkens on
exposure to light. Slightly soluble in water; sparingly soluble in
alcohol; freely soluble in chloroform; slightly soluble in ether.
Protect from light.

Profile
Dimetridazole is a 5-nitroimidazole derivative similar to metro-
nidazole. It is used in veterinary practice for the control of vari-
ous protozoal infections in birds, fish, and reptiles. It is also used
for swine dysentery.
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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)

Diminazene Aceturate (BANM, rINNM)

Aceturato de diminazeno; Diminazène, Acéturate de; Diminaze-
ni Aceturas. 1,3-Bis(4-amidinophenyl)triazene bis(N-acetylglycin-
ate).
Диминазена Ацетурат
C22H29N9O6 = 515.5.
CAS — 536-71-0 (diminazene); 908-54-3 (diminazene
aceturate).

(diminazene)

NOTE. Diminazene aceturate is often referred to by its veterinary
proprietary name Berenil.
Profile
Diminazene aceturate, an aromatic diamidine derivative related
to pentamidine, is an antiprotozoal that has been used in veteri-
nary practice in the treatment of trypanosomiasis and babesiosis.
It has also been tried in human infections.

Dinitolmide (BAN, rINN)

Dinitolmida; Dinitolmidum; Dinitrotoluamide; Methyldinitrobenz-
amide. 3,5-Dinitro-o-toluamide.
Динитолмид
C8H7N3O5 = 225.2.
CAS — 148-01-6.
ATC Vet — QP51AX12.

Pharmacopoeias. In BP(Vet). 
BP(Vet) 2008 (Dinitolmide). A cream to light tan powder. Prac-
tically insoluble in water; slightly soluble in alcohol, in chloro-
form, and in ether; soluble in acetone.
Profile
Dinitolmide is an antiprotozoal used in veterinary practice for the
prevention of coccidiosis in poultry.

Eflornithine Hydrochloride 

(BANM, USAN, rINNM)

DFMO; α-Difluoromethylornithine Hydrochloride; Éflornithine,
Chlorhydrate d’; Eflornithini Hydrochloridum; Hidrocloruro de
eflornitina; MDL-71782; MDL-71782A; RMI-71782. 2-(Difluor-
omethyl)-DL-ornithine monohydrochloride monohydrate.
Эфлорнитина Гидрохлорид
C6H12F2N2O2,HCl,H2O = 236.6.
CAS — 67037-37-0 (eflornithine); 96020-91-6 (eflorni-
thine hydrochlor ide).
ATC — D11AX16; P01CX03.
ATC Vet — QD11AX16.

(eflornithine)

Adverse Effects and Precautions
Myelosuppression may lead to anaemia, leucopenia,
and thrombocytopenia. Some patients have had hear-
ing loss and alopecia. Gastrointestinal disturbances, es-
pecially diarrhoea, may occur. Seizures have occurred
in about 8% of patients given eflornithine but they may
have been related to the disease rather than treatment. 
Dosage should be reduced in patients with renal im-
pairment. 

Skin irritation, such as erythema or a stinging or burn-
ing sensation, has been reported after topical applica-
tion of eflornithine.
Effects on the ears. A study in 58 patients1 receiving eflorni-
thine alone or with interferon alfa for the treatment of metastatic
melanoma found that hearing loss was related to the cumulative
dose of eflornithine and was worse in patients with pre-existing
hearing deficit.
1. Croghan MK, et al. Dose-related α-difluoromethylornithine oto-

toxicity. Am J Clin Oncol 1991; 14: 331–5.

Effects on the heart. Fatal cardiac arrest occurred in an AIDS
patient with pneumocystis pneumonia during the intravenous in-
fusion of eflornithine 100 mg/kg over 1 hour.1 Sudden death af-
ter infusion of eflornithine had occurred in several other critically
ill patients with AIDS.
1. Barbarash RA, et al. Alpha-difluoromethylornithine infusion

and cardiac arrest. Ann Intern Med 1986; 105: 141–2.

Pharmacokinetics
Eflornithine hydrochloride is absorbed from the gas-
trointestinal tract. After intravenous doses about 80%
is excreted unchanged in the urine in 24 hours. The ter-
minal elimination half-life is about 3 hours. It is distrib-
uted to the CSF. 
Less than 1% of a dose is absorbed after topical appli-
cation.
◊ References.
1. Haegele KD, et al. Kinetics of α-difluoromethylornithine: an ir-

reversible inhibitor of ornithine decarboxylase. Clin Pharmacol
Ther 1981; 30: 210–17. 

2. Milord F, et al. Eflornithine concentrations in serum and cere-
brospinal fluid of 63 patients treated for Trypanosoma brucei
gambiense sleeping sickness. Trans R Soc Trop Med Hyg 1993;
87: 473–7. 

3. Malhotra B, et al. Percutaneous absorption and pharmacokinet-
ics of eflornithine HCl 13.9% cream in women with unwanted
facial hair. J Clin Pharmacol 2001; 41: 972–8.

Uses and Administration
Eflornithine is an antiprotozoal that acts as an irrevers-
ible inhibitor of ornithine decarboxylase, the rate-lim-
iting enzyme in polyamine biosynthesis; trypanosomes
are more susceptible to the effects of eflornithine than
are humans, probably because of their slower turnover
of this enzyme. 
Eflornithine is used in African trypanosomiasis due to
Trypanosoma brucei gambiense. It is effective in the
early and, more importantly, in the late stage of the dis-
ease (when there is CNS involvement). 
In the treatment of African trypanosomiasis, eflorni-
thine hydrochloride is given by intravenous infusion.
The dose is 100 mg/kg every 6 hours for at least 14
days. Each dose should be given over a period of at
least 45 minutes. Dosage should be reduced in patients
with renal impairment. 
Eflornithine hydrochloride is also applied topically
twice daily for the reduction of unwanted facial hair in
women. It is available as a cream containing 15% ef-
lornithine hydrochloride monohydrate; in the UK this
content is expressed as 11.5% eflornithine and in the
USA as 13.9% anhydrous eflornithine hydrochloride.
Cryptosporidiosis. Eflornithine has been tried in the treatment
of cryptosporidiosis (p.823) in AIDS patients.1
1. Rolston KVI, et al. Intestinal cryptosporidiosis treated with ef-

lornithine: a prospective study among patients with AIDS. J Ac-
quir Immune Defic Syndr 1989; 2: 426–30.

Hirsutism. Topical eflornithine hydrochloride applied twice
daily as a 13.9% cream is effective in reducing the growth of
unwanted facial hair in females (see Hirsutism, p.2089), al-
though it must be used indefinitely to prevent regrowth.1 Its ac-
tion is thought to be due to the irreversible inhibition of ornithine
decarboxylase in hair follicles. It has also been used successfully
in combination with laser hair removal.2
1. Barman Balfour JA, McClellan K. Topical eflornithine. Am J

Clin Dermatol 2001; 2: 197–201. 
2. Hamzavi I, et al. A randomized bilateral vehicle-controlled

study of eflornithine cream combined with laser treatment versus
laser treatment alone for facial hirsutism in women. J Am Acad
Dermatol 2007; 57: 54–9.

Malignant neoplasms. Eflornithine has antimetabolic activity
and is being studied as a potential chemopreventive agent in pa-
tients at high risk of a variety of malignant diseases, including
cancer of the bladder, breast, cervix, colon, oesophagus, prostate,
and skin.1
1. Meyskens FL, Gerner EW. Development of difluoromethylorni-

thine (DFMO) as a chemoprevention agent. Clin Cancer Res
1999; 5: 945–51.

African trypanosomiasis. Eflornithine is effective in the
treatment of Trypanosoma brucei gambiense infections (p.827),
and is particularly valuable in providing an alternative to melar-
soprol in meningoencephalitic disease.1-3 Eflornithine
100 mg/kg intravenously every 6 hours for 7 days, rather than the
standard 14 days, produced long-term responses in 42 of 47 pa-
tients who had relapsed after other treatment regimens.4 Similar
positive results in relapsing cases were obtained with a short 7-
day course in a multicentre randomised controlled study,5 al-
though this short course was inferior to the 14-day course for
new cases, in whom it could not be recommended. A patient who
had relapsed after treatment with melarsoprol and eflornithine
given singly was cured when the drugs were given together.6 Ef-
lornithine is not effective when given alone in T. b. rhodesiense
infections, and early reports of its use with suramin were not en-
couraging.7 However, benefit has been reported from use with
nifurtimox.8
1. Chappuis F, et al. Eflornithine is safer than melarsoprol for the

treatment of second-stage Trypanosoma brucei gambiense hu-
man African trypanosomiasis. Clin Infect Dis 2005; 41: 748–51. 

2. Balasegaram M, et al. Melarsoprol versus eflornithine for treat-
ing late-stage Gambian trypanosomiasis in the Republic of the
Congo. Bull WHO 2006; 84: 783–91. 

3. Priotto G, et al. Safety and effectiveness of first line eflornithine
for Trypanosoma brucei gambiense sleeping sickness in Sudan:
cohort study. BMJ 2008; 336: 705–8. 

4. Khonde N, et al. A seven days course of eflornithine for relaps-
ing Trypanosoma brucei gambiense sleeping sickness. Trans R
Soc Trop Med Hyg 1997; 91: 212–13. 

5. Pepin J, et al. Short-course eflornithine in Gambian trypano-
somiasis: a multicentre randomized controlled trial. Bull WHO
2000; 78: 1284–95. 

6. Simarro PP, Asumu PN. Gambian trypanosomiasis and syner-
gism between melarsoprol and eflornithine: first case report.
Trans R Soc Trop Med Hyg 1996; 90: 315. 

7. Clerinx J, et al. Treatment of late stage rhodesiense trypano-
somiasis using suramin and eflornithine: report of six cases.
Trans R Soc Trop Med Hyg 1998; 92: 449–50. 

8. Priotto G, et al. Nifurtimox-eflornithine combination therapy for
second-stage Trypanosoma brucei gambiense sleeping sickness:
a randomized clinical trial in Congo. Clin Infect Dis 2007; 45:
1435–42.

Preparations
Proprietary Preparations (details are given in Part 3)
Austral.: Vaniqa; Cz.: Vaniqa; Fr.: Vaniqa; Ger.: Vaniqa; Irl.: Vaniqa; Ital.:
Vaniqa; Neth.: Vaniqa; Port.: Vaniqa; Spain: Vaniqa; UK: Vaniqa; USA:
Ornidyl; Vaniqa.

Emetine Hydrochloride (BANM)

Cloridrato de Emetina; Emet. Hydrochlor.; Emetiinihydrokloridi;
Emetina, hidrocloruro de; Emetin-dihydrochlorid; Émétine, chlo-
rhydrate d’; Emetine Dihydrochloride; Emetin-hidroklorid; Emet-
inhydroklorid; Emetini Chloridum; Emetini Dihydrochloridum;
Emetini hydrochloridum; Emetino hidrochloridas; Emetyny
dichlorowodorek; Ipecine Hydrochloride; Methylcephaëline Hy-
drochloride. 6′,7′,10,11-Tetramethoxyemetan dihydrochloride
heptahydrate; (2S,3R,11bS)-3-Ethyl-1,3,4,6,7,11b-hexahydro-
9,10-dimethoxy-2-[(1R)-1,2,3,4-tetrahydro-6,7-dimethoxy-1-
isoquinolylmethyl]-2H-benzo[a]quinolizine dihydrochloride hep-
tahydrate.
Эметина Гидрохлорид
C29H40N2O4,2HCl,7H2O = 679.7.
CAS — 483-18-1 (emetine); 316-42-7 (anhydrous emet-
ine hydrochlor ide); 7083-71-8 (emetine hydrochloride, hy-
drate); 79300-08-6 (emetine hydrochloride, heptahy-
drate).
ATC — P01AX02.

(emetine)

Pharmacopoeias. In Chin., Eur. (see p.vii), and Viet. 
Eur. also has a monograph for Emetine Hydrochloride Pentahy-
drate; Int. permits the heptahydrate or pentahydrate in the same
monograph. US has a monograph for the anhydrous salt. 
Ph. Eur. 6.2 (Emetine Hydrochloride Heptahydrate; Emetine
Hydrochloride BP 2008). A white or slightly yellow crystalline
powder. Freely soluble in water and in alcohol. A 2% solution in
water has a pH of 4.0 to 6.0. Protect from light. 
Ph. Eur. 6.2 (Emetine Hydrochloride Pentahydrate ). A white or
slightly yellow crystalline powder. Freely soluble in water and in
alcohol. A 2% solution in water has a pH of 4.0 to 6.0. Protect
from light. 
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