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Bioavailability File : Ornidazole

Summary
Ornidazole is a 5-nitroimidazole derivative drug which has anti-
microbial action. It is used in the treatment of protozoal infecti-
ons, and also in the treatment and prophylaxis of anaerobic bac-
terial infections. The mean ornidazole elimination half-life is 12
hours, significantly longer than that of some nitroimidazole deri-
vatives. This is a particular advantage for reducing the dosage
frequency and duration of therapy in many of the relevant clini-
cal infections. Ornidazole acts by damage of DNA strands or in-
hibition of their synthesis. It is widely distributed in body tissues
and fluids, including the cerebrospinal fluid. Ornidazole is meta-
bolized in the liver. It is excreted in the urine, mainly as conjuga-
tes and metabolites, and to a lesser extent in the feces and bile.
Ornidazole is administered orally, vaginally, or intravenously. In
this review, physicochemical, pharmacological and pharmacoki-
netic properties in addition to bioavailability of ornidazole are
discussed.
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Özet

Ornidazol, antimikrobiyal etkisi olan 5-nitroimidazol türevi bir

ilaçt›r. Protozoal enfeksiyonlar›n tedavisinde, ayr›ca anaerobik

bakteriyel enfeksiyonlar›n tedavisi ve profilaksisinde kullan›l›r.

Ornidazolün ortalama eliminasyon yar› ömrü 12 saattir ve bu

de¤er baz› nitroimidazol türevlerinin eliminasyon yar› ömründen

daha uzundur. Bu özellik, dozaj s›kl›¤›n›n azalt›lmas› ve birçok

klinik enfeksiyonun tedavisinin süreklili¤i aç›s›ndan önemli bir

avantajd›r. Ornidazol, DNA zincirinde hasar oluflturarak veya

DNA sentezini inhibe ederek etki gösterir. Vücutta, serebrospinal

s›v› da dahil olmak üzere tüm s›v› ve dokularda genifl olarak da-

¤›l›r. Ornidazol karaci¤erde metabolize olur. At›l›m›, ço¤unlukla

konjugatlar› ve metabolitleri halinde idrarla, daha az olarak ise

feçes ve safrayla olur. Ornidazol oral, vajinal ve intravenöz yol-

la verilebilir. Bu derlemede, ornidazolün fizikokimyasal, farma-

kolojik ve farmakokinetik özellikleri ile birlikte biyoyararlan›m›

tart›fl›lm›flt›r.
AAnnaahhttaarr KKeelliimmeelleerr :: Ornidazol, biyoyararlan›m, farmakoki-

netik, stabilite, fizikokimyasal özellikler.
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IINNTTRROODDUUCCTTIIOONN

Nitroimidazole drugs have been used for over 20 ye-
ars, not only as major antimicrobial drugs but also as
sensitizers of hypoxic tumors in conjunction with ra-
diotherapy, thus possessing a wider spectrum of
useful clinical activity than any other antibiotics1,2.

Ornidazole is a 5-nitroimidazole derivative and is
used in the treatment of susceptible protozoal infec-
tions and also in anaerobic bacterial infections. It has
been used for amebic liver abscesses, duodenal ul-
cers, giardiasis, intestinal lambliasis and vaginitis3-5.
Ornidazole has recently been used with success in
patients with active Crohn’s disease6. It is more ef-

                            



Its pKa was detected as 2.4±0.14,5,11,16,17. 

The effect of gamma rays on ornidazole was investi-
gated and it was found that gamma irradiation of
ornidazole produces free radicals which are detec-
table by electron spin resonance (ESR) and appear
relatively stable18. 

When the literature about stability of ornidazole is
examined, it can be seen that ornidazole neither yields
the nucleus nor undergoes complete decomposition.
It yields ornidazole diol and intermediate ornidazole
epoxide in alkaline medium. The degradation kinetics
of ornidazole have been found to be of the first order
both in solution and solid state (Fig. 2)19,20,21.

The stability studies of ornidazole in alkaline condi-
tions were done at a drug concentration of 1 mg/mL
in 0.1 M NaOH and the solution was heated at 80°C
for 8 hours. The reaction in these conditions was so
fast that the drug was degraded in a short time. For
oxidative conditions, initial studies were done at
drug strength of 1 mg/mL in 3% H2O2 and 30%
H2O2. The drug was kept under the conditions of ro-
om temperature for a period of 24 hours. The drug
was found to degrade in hydrogen peroxide. It was
decomposed to an extent of 8% in 3% H2O2, and the
degradation increased to 53% in 30% H2O2. Reports
also exist on the stability of the drug in 0.9% sodium
chloride and PVC bags under different storage con-
ditions22,23. 

IIddeennttiiffiiccaattiioonn aanndd QQuuaannttiiffiiccaattiioonn MMeetthhooddss

Polarographic, spectrophotometric, colorimetric,
potentiometric, microbiologic, thin layer chroma-
tographic, high-pressure liquid chromatographic
(HPLC) and electrochemical methods have been
described for determination of ornidazole in the do-
sage forms10,22,24-28. Pulse polarography, gas chro-
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fective against amebiasis than metronidazole, which
is the most commonly used nitroimidazole derivati-
ve in therapy7,8. Ornidazole has also been preferred
for surgical prophylaxis because of its longer elimi-
nation half-life and excellent penetration into lipidic
tissues versus other nitroimidazole derivatives9,10. 

The plasma elimination half-life of ornidazole is 11
to 14 hours. Oral absorption of the drug is almost
complete, with bioavailability of 90% and tmax ran-
ging between 2 and 4 hours. Plasma protein binding
is approximately 11 to 13%. It is metabolized to five
metabolites. Two of the major active metabolites are
M1 and M4, with M1 stemming from an oxidative
pathway and M4 via hydrolysis. Ornidazole and its
metabolites are primarily excreted in the urine. Bet-
ween 43 and 63% of the dose was recovered from
urine, with <4% of the dose recovered as unchanged
drug3,11-13. 

Ornidazole is well tolerated, with the most common
side effects being nausea, abdominal pain, vertigo,
headache, diarrhea, flatulence, and skin rash14,15. 

PPhhyyssiiccoocchheemmiiccaall PPrrooppeerrttiieess

Ornidazole has a heterocyclic structure consisting of
a nitroimidazole-based nucleus with a 2-hydroxy-3-
chloro-propyl group in position 1 and a methyl gro-
up in position 2. It is synthesized from 5-nitroimida-
zole derivatives. Ornidazole is known chemically as
1-(2-hydroxy-3-chloropropyl)-2-methyl-5-nitroimida-
zole (C7H10ClN3O). Its molecular weight is 219.63 (C
38.28%, H 4.59%, Cl 16.14%, N 19.13%, O 21.85%) and
the chemical formula can be seen in Figure 17,12,16. Or-
nidazole is a white to yellowish microcrystalline
powder, with a melting point between 358-360 K. Its
1% aqueous solution has a pH of approximately 6.6.
Ornidazole is soluble in water, ether, ethanol and
chloroform (2.6, 2.4, over 50, over 50%, respectively).

FFiigguurree 11.. Structural formula of ornidazole.

FFiigguurree 22.. Reported degradation products of ornidazole.19
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matography (GC) and HPLC procedures are repor-
ted for its analysis in biological fluids10,27,29. The me-
asurement of ornidazole in biological fluids allows
the dosage to be adjusted in patients suffering from
malabsorption or pathological conditions which
modify excretion of the drug.

Spectrophotometric determination of ornidazole is a
simple method and is based on the reduction of a
nitro group to a primary amino group which is then
reacted with p-dimethylaminobenzaldehyde (p-DA-
BA) to give a red-colored product. During spectrop-
hotometric studies, a linear correlation was obtained
between absorbance and ornidazole concentrations
over the range of 0.75-5 µg/mL24. The GC method
for blood involves a derivatization step, and the me-
tabolites are not determined30. HPLC method is ra-
pid, selective and reproducible, by using an internal
standard. Furthermore, the method allows metabo-
lites to be separated and measured. In HPLC studi-
es, the limits of quantifications were: 0.5µg/mL
(plasma, cerebrospinal fluid) and 0.6µg/mL (urine)
for ornidazole; and 0.05µg/mL (plasma, cerebrospi-
nal fluid) and 0.3µg/mL (urine) for both M4 and
M110,26. Electrochemical method for the determinati-
on of ornidazole has the advantage of being rapid,
simple and inexpensive28. 

PPhhaarrmmaaccoollooggyy

MMeecchhaanniissmm ooff aaccttiioonn

5-Nitroimidazoles belong to the nitroheterocyclic fa-
mily of compounds widely used for the treatment or
prophylaxis of infections due to anaerobic bacteria
and protozoa. They have also received much atten-
tion in cancer therapy as radiosensitizers of hypoxic
tumors and by their direct cytotoxic effects towards
hypoxic cells. Nitroimidazoles are thought to produ-
ce their bactericidal activity through four phases:

(I) entry into the bacterial cell

(II) nitro group reduction 

(III) action of the cytotoxic by products

(IV) production of inactive end products

Bactericidal activity appears to be dependent on the
formation of a redox intermediate metabolite in the
bacterium. This toxic metabolite may interact prima-
rily with DNA, RNA or intracellular proteins; howe-
ver, its main effects are DNA strand breakage, inhi-
bited repair and ultimately disrupted transcription
and cell death3,31-35. 

Owing to its similar chemical properties, ornidazole
shares the same mechanism of action and spectrum
of microbiological activity as other nitroimidazole
agents against anaerobes and protozoa3,31,36-38. The-
refore, it is a drug of choice for treatment of a large
variety of diseases, including intra-abdominal, pul-
monary and brain abscesses, chronic sinusitis and
otitis, and genital tract infections10,32,39.

UUsseess aanndd AAddmmiinniissttrraattiioonnss

Ornidazole is given by mouth in tablets after food,
or intravenously. When given intravenously, soluti-
ons of ornidazole should be diluted to 5 mg or less
per mL and 100 or 200 mL infused over 15 to 30 mi-
nutes. It has also been given by vaginal pessary12. 

In amebiasis, 500 mg of ornidazole is given twice da-
ily by mouth for 5 to 10 days. Patients with amebic
dysentery may be given 1.5 g as a single daily dose
for 3 days. In severe amebic dysentery and amebic
liver abscess, ornidazole may be given by intraveno-
us infusion in a dose of 0.5 to 1 g initially, followed
by 500 mg every 12 hours for 3 to 6 days12,40,41. 

In giardiasis, 1 or 1.5 g of drug is given by mouth as
a single daily dose for 1 or 2 days12,42-44. In trichomo-
niasis, a single dose of 1.5 g is given by mouth or 1 g
by mouth together with 500 mg vaginally is given;
alternatively, a 5-day course of ornidazole 500 mg
twice daily by mouth, with or without 500 mg vagi-
nally, is also used. Sexual partners should be treated
concomitantly45-52.

For the treatment of anaerobic bacterial infections,
ornidazole is given by intravenous infusion in an
initial dose of 0.5 to 1 g, followed by 500 mg every 12
hours for 5 to 10 days; oral therapy with 500 mg
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vel of 400 mg/kg/day for 13 weeks did not produce
any toxicity except weight loss5. 

Nitroimidazoles are generally considered mutage-
nic chemicals. The nitrogen group present in nitro-
imidazole derivatives is considered responsible for
the mutagenicity of these compounds. In a study,
mutagenicity was observed with Klebsiella pne-
umoniae and Salmonella typhimurium TA.10068,69.
Ornidazole was revealed to be mutagenic in Salmo-
nella typhimurium, but negative results have been
observed in other tests, such as micronucleus in mi-
ce and chromosome aberrations. Long-term carcino-
genicity studies were also conducted with ornidazo-
le (high dose 400 mg/kg/day) by administering in
rats for two years. At the end of this study no carci-
nogenicity was recorded for ornidazole5.

Like other nitroimidazoles, ornidazole is widely
distributed in the body, cross the placenta and appe-
ars in breast milk. When administered during preg-
nancy, no teratogenic effect was observed with orni-
dazole in mice, rats and rabbits5. Local and systemic
tolerability of ornidazole was excellent in humans
when used in pregnancy, and patients showed
complete remission without premature delivery.
Children born to the trial patients showed normal
initial development and their growth was normal.
There was no evidence of ornidazole accumulation,
and the pharmacokinetic parameters were very si-
milar to those seen in healthy subjects. Therefore,
dosage regimen requires no adjustment during
pregnancy5,8,15,70. 

Ornidazole has the advantage of fewer side effects
in rats in which species its antifertility action has be-
en documented71-74. It has contraceptive properties
in male, but not female, rats. It produces infertility
by inhibiting epididymal sperm motility in terms of
decreased sperm velocity75-79. These effects are ra-
pidly reversible after the cessation of treatment80-82. 

Ornidazole, the therapeutic use of which is quite
distinct from the treatment of chronic alcoholism,
may produce a disulfiram-like reaction with alcohol
(flushing of the face and neck, palpitations, dizzi-

every 12 hours should be substituted as soon as pos-
sible12,53-58. 

For the prevention of post-operative anaerobic bac-
terial infections, 1 g is given by intravenous infusion
about 30 minutes before surgery9,12,59-61. 

Crohn's disease is a chronic disorder that causes inf-
lammation of the digestive or gastrointestinal tract.
It most commonly affects the end of the small intes-
tine (ileum) and the beginning of the large intestine
(colon). The inflammation can cause pain and make
the intestines empty frequently, resulting in diarr-
hea60,62. Ornidazole is an effective and safe drug for
the treatment of active Crohn's disease. It has also
been used as maintenance treatment with promising
results. Ornidazole is given to patients in doses of 20
mg/kg BW (body weight) per day in two separate
doses for the treatment. Mechanism of action could
be related either to its action against anaerobes or on
the immune system6,63-65. 

Helicobacter pylori is the cause of chronic type B
gastritis and is associated with most cases of peptic
ulcer disease. Ornidazole is one of the most frequ-
ently used antibiotics for curing Helicobacter pylori
infection. In the treatment, 500 mg ornidazole is
used with 30 mg lansoprazole and 1 g amoxicillin66. 

AAddvveerrssee EEffffeeccttss aanndd PPrreeccaauuttiioonnss

Ornidazole is contraindicated in patients hypersen-
sitive to ornidazole and other nitroimidazoles. Nit-
roimidazoles and also ornidazole are considered sa-
fe drugs as only minor side effects have been obser-
ved. The most frequent side effects are an unple-
asant taste, nausea, vomiting, abdominal discomfort
and diarrhea. Serious side effects such as seizures
and peripheral neuropathy are very rarely encoun-
tered in conventional doses. Side effects may occur
more frequently following large, single doses but
were reported to subside rapidly5,6,14,15,67.

The acute oral LD50 of ornidazole in rats is 1.780 mg/kg.
Reported LD50 value for mice is 1.420 mg/kg orally.
Ornidazole administrated orally in mice at a dose le-
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ness, nausea, etc.) in some cases. The mechanism of
this reaction is thought to be related with an inhibi-
tion of acetaldehyde dehydrogenase. Patients sho-
uld be warned against the possibility of interactions
with alcohol15,41,83. 

Besides interaction with alcohol, ornidazole potenti-
ates the effect of coumarin-type oral anticoagulants.
The dosage of the anticoagulant has to be adjusted
accordingly. Ornidazole also prolongs the muscle-
relaxant effect of vecuronium bromide84. 

PPhhaarrmmaaccookkiinneettiiccss aanndd BBiiooaavvaaiillaabbiilliittyy

AAbbssoorrppttiioonn

The pharmacokinetics of oral and intravenous orni-
dazole have been studied in a variety of populati-

ons, including healthy individuals, neonates and in-
fants, those with renal and hepatic dysfunction, and
those receiving single therapeutic doses for various
clinical conditions (Table 1)3. 

Ornidazole is almost completely absorbed from the
small intestine when administered orally, with bioa-
vailability of >90% and tmax ranging between 2 and
4 hours. Food does not affect extent but does affect
rate of absorption of ornidazole3,12. 

In a study of Ramamurthy et al.85, bioequivalence of
two marketed ornidazole formulations were deter-
mined in healty volunteers. Relative bioavailability
of ornidazole (1.5 g single dose of test product) ver-
sus that of standard reference was investigated. Blo-
od samples were collected at selected time intervals.
Drug assay was done using high performance thin
layer chromatography (HPTLC) method. The mean

TTaabbllee 11.. Pharmacokinetics of ornidazole3

DDoossee ((mmgg)) nn SScchheedduullee CCmmaaxx VVssss AAUUCC2244hh tt11//22ββ CCll
FF((%%)) ((mmgg//mmLL)) ((LL//kkgg)) ((mmgg//LL..hh)) ((hh)) ((LL//hh))aa

1500 PO 50 S 23.6 (1h) 10.9

1000 IV 14 S 24 0.9b 14.1 2.82

750 PO 4 S 10.9 0.87 14.4

1500 PO 5 S 31.5 13.8

1000 IV 10 S 0.86 14.1 3.04

20 mg/kg IV 12 (neonates/infants) S 0.96 511 14.7 0.80

mL/min/kg

1000 IV or PO 8 (with variable renal function) S 102(n=6) 0.70 311 (PO) 12.7 2.94

500 IV 8 (CRF, no dialysis) S 0.73 185.0c 10.8 2.78

500 IV 7 (dialysis) S 3.84

1000 IV or PO 6 (dialysis) S 97 (n=2) 0.78 308 11.0 3.91

500 IV 5 (CAPD) S 0.79 185.6c 11.8 2.87

10 (cirrhosis) S 0.84 21.9 2.09

10 (cirrhosis) S 0.81 19.3 2.24

10 (hepatitis) S 0.90 19.3 2.01

10 (CA) S 0.74 17.4 1.57

11 (liver transplant) S 9.11

1000 IV 5 (PG) M 20.71 0.79 375c 15.2 3.4
a Normalized to a bodyweight of 70 kg.      b Approximate value       c AUC from zero to infinity

AAUUCC2244 = area under the concentration-time curve over 24 hours; CCAA=pancreatic cancer; CCAAPPDD=continuous ambulatory peritoneal di-

alysis; CCll=total body clearance; CCmmaaxx=peak plasma drug concentration; CCRRFF=cronic renal failure; FF=bioavailability; IIVV=intravenous;

MM=multiple; nn=number of participants; PPGG=pregnant; PPOO=oral; SS=single; tt11//22ββ=elimination half-life; VVssss=volume of distribution at steady

state.
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peak plasma concentration (Cmax) of 32.67 ± 4.45
µg/mL was achieved at 1.54 ± 0.81 hours following
administration of test product versus mean Cmax of
31.55 ± 5.04 µg/mL at 1.79 ± 0.89 hours for the refe-
rence standard. The area under time concentration
curve [AUC(0-12)] was 261.67 ± 77 µg/mL hours
with reference standard and 265.41 ± 30.82 µg/mL
hours for test product. As a result, there was no sta-
tistically significant difference between the two for-
mulations and the two products.

DDiissttrriibbuuttiioonn

Ornidazole is widely distributed in body tissues and
fluids, including cerebrospinal fluid. Antibacterial
concentrations are achieved in vaginal secreations,
appendix and intestinal tissues. Ornidazole concent-
rations have been measured in the colonic (8.7 µg/g)
and abdominal (3.6 to 4.4 µg/g) walls and epiploic
fat (3.4 to 4.7 µg/g) throughout colorectal surgery in
those receiving a 1 g intravenous dose for surgical
prophylaxis9. Although ornidazole concentrations
in cerebrospinal fluid have only been assessed in
animal models, it is expected that it should penetra-
te the central nervous system3. 

Determination of the minimal inhibitory concentra-
tions (MIC) of the causative organism is necessary
for optimization of treatment. In vitro susceptibility
studies have shown that, compared with metronida-
zole, ornidazole has similar or slightly lower MIC
values against a variety of anaerobic bacteria and
protozoa. Compared with tinidazole, ornidazole
MIC values are either similar or slightly higher3,47,86.

MMeettaabboolliizzaattiioonn

Ornidazole is extensively metabolized in the liver
before excretion by renal pathway. Ornidazole is lar-
gely excreted in the urine and to a lesser extent in
the feces, mainly as conjugates and metabolites.
Only 4% of unchanged drug was excreted in the uri-
ne. 85% of a single oral dose has been reported to be
eliminated within five days, 63% in the urine and
22% in the feces. Biliary excretion may be important
in the elimination of ornidazole and its metaboli-
tes3,12.

Ornidazole is metabolized to five metabolites. Two
of the major metabolites are M1 and M4, with M1
stemming from an oxidative pathway and M4 via
hydrolysis3. The metabolism of ornidazole was stu-
died in the rat, dog and humans using the drug la-
belled with 14C at position 2 in the ring. Metabolites
were extracted and isolated from urine and their
structure determined by mass- and nuclear magne-
tic resonance (NMR)-spectroscopy. The drug is me-
tabolized differently in rat, dog, and humans. The
pattern of free ornidazole and metabolites was diffe-
rent in the three species: while ornidazole predomi-
nated in humans, ornidazole and metabolite MM11 in
the dog, the most extensive metabolic pattern was
found in the rat. The following metabolites were
identified: MM11, 1-chloro-3-(2-hydroxymethyl-5-nit-
ro-1-imidazolyl)-2-propanol; MM22, 2-methyl-5-nitro-
imidazole; MM33, N-(3-chloro-2-hydroxypropyl) aceta-
mide; MM44, 3-(-2-methyl-5-nitro-1-imidazolyl)-1, 2-
propanediol; MM55, acetamide. The following general
metabolic scheme is indicated in Figure 35,31,87.

FFiigguurree 33.. Scheme for the metabolism of ornidazole. Ornida-

zole, MM11,, MM22,, MM33, and MM44 were present in the uri-

ne both free and in the form of conjugates (glucu-

ronides or sulfates). MM55 was found only in free

form. Structures in square brackets represent pos-

tulated intermediates which have not been identi-

fied (MM11: 1-chlorlo-3-(2-hydroxymethyl-5-nitro-1-

imidazolyl)-2-propanol; MM22: 2-methyl-5-nitroimi-

dazole; MM33: N-(3-chloro-2-hydroxypropyl)aceta-

mide; MM44: 3-(-2-methyl-5-nitro-1-imidazolyl)-1, 2-

propanediol; MM55: acetamide)31.
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EElliimmiinnaattiioonn

The plasma elimination half-life of ornidazole is 11
to 14 hours3,12. Plasma protein binding is approxi-
mately 11 to 13%. Reported Vss values range from
0.73 to 0.90 L/kg, with AUC values for single intra-
venous 500 mg doses of 185 mg/L.h and for 1 g do-
ses of 375 mg/L.h. The mean Cl value of ornidazole
is 47 mL/min (2.82 L/h) for 1 g intravenous do-
se11,14,15. 

Much of the available pharmacokinetic information
about ornidazole has been obtained in healthy vo-
lunteers; these data cannot be uncritically used as if
they were valid also for patients. Therefore, the
pharmacokinetics of ornidazole have been studied
in a variety of populations including patients with
renal and hepatic dysfunction15.

The pharmacokinetics of ornidazole are not influen-
ce by any degree of renal dysfunction. As shown in
several studies, the t1/2β of ornidazole in patients
with renal dysfunction is similar to that observed in
those with normal renal function. Ornidazole is ea-
sily removed during hemodialysis because of its low
molecular weight and low protein binding. In pati-
ents undergoing hemodialysis, the extraction ratio
by the dialysis procedure was 42%. Therefore, it is
recommended that doses should be administrated
after dialysis. In contrast, continuous ambulatory
peritoneal dialysis (CAPD) has been shown to remo-
ve only about 6% of an ornidazole dose over 48 ho-
urs. Thus, no dosage changes are needed for pati-
ents with renal dysfunction or those receiving
CAPD3,14. Mean plasma concentrations of ornidazo-
le and its metabolites in healthy volunteers and in
the three groups of patients are shown in Figure 4.
In all groups of patients, decline in plasma concent-
ration of ornidazole and its metabolites over time
was slower than in volunteers88.

Due to its extensive metabolism, the elimination of
ornidazole is impaired in patients with severe liver
disease. This drug is eliminated mainly by biotrans-
formation through the liver, and its pharmacokine-
tics are impaired in severe liver diseases: mean plas-

ma clearance is decreased by approximately 30%, le-
ading to an increased half-life (t1/2). As compared
with healthy volunteers, plasma clearance is redu-
ced from 3.04 to 1.57 L/h in patients with pancreatic
cancer, 2.01 L/h in patients with acute viral hepati-
tis, 2.09 L/h in patients with severe alcoholic cirrho-
sis, and 2.34 L/h in patients with biopsy-proven li-
ver cirrhosis. Both hydroxylated metabolites of orni-
dazole accumulated in the patients; however, the
tmax for the metabolite was significantly delayed. To
avoid excessive accumulation of ornidazole after re-
peated administration in patients with hepatic im-
pairment, the dosage should be adjusted appropri-
ately and the administration interval should be do-
ubled3,13,14,88,89. 

AAlltteerrnnaattiivvee FFoorrmmuullaattiioonn TTyyppeess ooff OOrrnniiddaazzoollee 

Balo¤lu et al.90 prepared 500 mg ornidazole vaginal
ovule (VO) formulation and then compared the effi-
cacy of prepared ovules and commercially available

FFiigguurree 44.. Mean plasma concentration of ornidazole (l) and

its two metabolites, M1 (nn) and M4 (H), in he-

althy volunteers and in the three groups of

patients. Volunteers were injected with 1 g or-

nidazole and patients with 0.5 g86.
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vaginal tablets (VT) in the treatment of bacterial va-
ginosis. The dissolution rate of ornidazole from the
VT was higher when compared with the dissolution
rate of the VO. Although the VT disintegrated ra-
pidly, this is not required for vaginal applications as
tablets are easily dissolved by vaginal secretions.
Both of the formulations released 100% of ornidazo-
le in an hour. As a result, the newly developed VO
is safe and effective and may be a useful alternative
to the tablet formulation for treatment of patients
with bacterial vaginosis. 

Krishnaiah et al.91 developed colon-targeted drug
delivery systems of ornidazole using guar gum as a
carrier. The core formulation containing ornidazole
was directly compressed. Ornidazole core tablets
were compression-coated with coat formulations
containing various quantities of guar gum ranging
from 65% to 85%. The compression-coated ornida-
zole tablets coated with 85% of guar gum did not
degrade in simulated colonic fluids, whereas the for-
mulations coated with either 75% or 65% of guar
gum degraded in dissolution medium containing rat
cecal contents. The results of the study show that
compression-coated ornidazole tablets coated with
either 65% or 75% of guar gum are most likely to
provide targeted delivery of ornidazole to the colon.
After this study, Krishnaiah et al.92 evaluated the
ability of guar gum-based colon-targeted ornidazole
tablets to target the drug to the human colon in he-
althy volunteers. In vivo studies showed prolonged
absorption time, delayed tmax, decreased Cmax and
decreased absorption rate constant, indicating that
the drug was not released in the stomach and small
intestine, but was released in the colon.

The rectal suppositories containing either labelled or
unlabelled ornidazole were prepared by fusion met-
hod using PEG 6000 by Afl›ko¤lu et al.93 The in vitro
release of 131I-ornidazole from 99mTc-labelled PEG
6000 was investigated in intestinal fluid at 37°C. To
investigate the in vivo release 131I-labelled ornidazo-
le suppositories were administrated by rectal route
to rabbits. The obtained results demonstrated that a
rectally administrated ornidazole was observed
well; gamma scintigraphy can be used to evaluate

the in vivo performance of ornidazole administrated
rectally. In another study of Afl›ko¤lu et al.94, 131I-la-
belled ornidazole was investigated as a radiophar-
maceutical to image experimental inflammatory le-
sions in animals. Results of this study showed that
131I-ornidazole has some advantages over other
agents: it is inexpensive, its preparation is simple, its
labeling efficiency is high, and its accumulation at
the target site is rapid. 

CCOONNCCLLUUSSIIOONNSS

Nitroimidazole is one of the most interesting chemi-
cals and is widely used in the treatment of a variety
of clinical conditions including amebic liver abscess
and acute amebic dysentery. Ornidazole is a nitro-
imidazole derivative with activity against protozoa
and anaerobic bacteria. It has been used successfully
in patients with vaginal trichomoniasis and amebi-
asis, and because of its excellent penetration into li-
pidic tissues, prophylactically for abdominal and
gynecological surgery. 

The mean half-life of elimination from human plas-
ma is 11 to 14 hours. The long serum half-life of or-
nidazole would permit a more convenient dosage
interval, and it has an even greater antimicrobial ac-
tivity compared with other nitroimidazole derivati-
ves. Ornidazole has a large spectrum of activity and
can be given in different dosage forms. Moreover,
this compound is an effective drug which is relati-
vely safe and produces only minimal side effects.

RREEFFEERREENNCCEESS

1. Benakli K, Terme T, Vanelle P. Synthesis of new active

sulfones in the 5-nitroimidazole series, Molecules, 7,

382-385, 2002.

2. Okkan S, Atkovar G, Sahinler I, Turkan S, Uzel R. A

randomised study of ornidazole as a radiosensitiser in

carcinoma of the cervix: long-term results, Br. J. Can-

cer, 74, 282-286, 1996.

3. Lamp KC, Freeman CD, Klutman NE, Lacy MK. Phar-

macokinetics and pharmacodynamics of the nitroimi-

dazole antimicrobials, Clin. Pharmacokinet., 36, 353-

373, 1999.

                   



141

FABAD J. Pharm. Sci., 29, 133-144, 2004

4. Schwartz DE, Jeunet F. Comparative pharmacokinetic

studies of metronidazole and ornidazole in man, Che-

motherapy, 22, 19-29, 1976.

5. Rossignol JF, Maisonneuve H, Cho YW. Nitroimidazoles

in the treatment of trichomoniasis, giardiasis, and ame-

biasis, Int. J. Clin. Pharmacol. Toxicol., 22, 63-72, 1984.

6. Triantafillidis JK, Nicolakis D, Antoniou A, Hereti I.

Absence of toxicity of ornidazole after a 10-yr contino-

us daily use for Crohn's disease, Am. J. Gastroenterol.,

96, 254-255, 2001.

7. Wang MH, Tan ZC, Sun XH, Xu F, Liu YF, Sun LX,

Zhang T. Heat capacity and thermodynamic properti-

es of crystalline ornidazole (C7H10ClN3O3), Thermoc-

him. Acta, 414, 25-30, 2004.

8. López Nigro MM, Palermo AM, Mudry MD, Carballo

MA. Cytogenetic evaluation of two nitroimidazole de-

rivatives, Toxicol. in Vitro, 17, 35-40, 2003.

9. Martin C, Bruguerolle B, Mallet MN, Condomines M,

Sastre B, Gouin F. Pharmacokinetics and tissue penet-

ration of a single dose of ornidazole (1,000 milligrams

intravenously) for antibiotic prophylaxis in colorectal

surgery, Antimicrob. Agents Chemother., 34, 1921-

1924, 1990.

10. Merdjan H, Bonnat C, Singlas E, Diquet B. Measure-

ment of ornidazole by high-performance liquid chro-

matography, J. Chromatogr., 273, 475-480, 1983.

11. Jack DB. Handbook of Clinical Pharmacokinetic Data,

MacMillian Publishers Ltd., Great Britain, 28-29, 1994.

12. Martindale, The Extra Pharmacopoeae, 29th. Ed., The

Pharmaceutical Press, London, 674-675, 1989.

13. Rodighiero V. Effects of liver disease on pharmacoki-

netics, Clin. Pharmacokinet., 37, 399-431, 1999.

14. Lau AH, Lam NP, Piscitelli SC, Wilkes L, Danziger LH.

Clinical pharmacokinetics of metronidazole and other

nitroimidazole anti-infectives, Clin. Pharmacokinet.,

23, 328-364, 1992.

15. Andersson KE. Pharmacokinetics of nitroimidazoles.

Spectrum of adverse reactions, Scand. J. Infect. Dis.

Suppl., 26, 60-67, 1981.

16. Budavari S. The Merck Index: An Encyclopedia of

Chemicals, Drugs, and Biologicals, 12th Ed., 1178,

Merck&Co. Inc., USA. 

17. Goldstein EJC, Sutter VL, Finegold MS. Comparative

susceptibilities of anaerobic bacteria to metronidazole,

ornidazole, and sc-28538, Antimicrob. Agents Che-

mother., 14, 609–613, 1978.

18. Duroux JL, Basly JP, Penicaut B, Bernard M. ESR spect-

roscopy applied to the study of drugs radiosterilizati-

on: case of three nirtoimidazoles, Appl. Radiat. Isot.,

47, 1565-1568, 1996.

19. Bakshi M, Singh S. Development of validated stability-

indicating assay methods-critical review, J. Pharm. Bi-

omed. Anal., 28, 1011-1040, 2002.

20. Marciniec B, Bugaj A, Kedziora W. Kinetic studies of

photodegradation of nitroimidazole derivatives in the

solid state, Pharmazie, 52, 220-223, 1997.

21. Salo JPK. Hydrolysis of tinidazole:analytical methods

and degradation kinetics, Academic Dissertation, Uni-

versity of Helsinki, Department of Pharmacy, Division

of Pharmaceutical Chemistry, Faculty of Science, Hel-

sinki, 2003.

22. Bakshi M, Singh B, Singh A, Singh S. The ICH guidan-

ce in practice: stress degradation studies on ornidazo-

le and development of a validated stability-indicating

assay, J. Pharm. Biomed. Anal., 26, 891-897, 2001.

23. Salo JPK, Yli-Kauhaluoma J, Salomies H. On the

hydrolytic behavior of tinidazole, metronidazole, and

ornidazole, J. Pharm. Sci., 92, 739-746, 2003.

24. Salman A, Sümer C. Spectrophotometric assay of orni-

dazole and nimorazole, Sci. Pharm., 64, 145-149, 1996.

25. Hassan MMA, Jado AI, El-Shazly BM. Spectrophoto-

metric quantitation of ornidazole and its formulations,

Spect. Lett., 22, 111-121, 1989.

26. Ravi SK, Naidu MUR, Sekhar EC, Rao TRK, Shobha JC,

Rani PU, Surya KJ. Rapid and selective analysis of sec-

nidazole in human plasma using high-performance li-

quid chromatography with ultraviolet detection, J.

Chromatogr. B, 691, 208-211, 1997.

27. Özkan SA, fientürk Z, Biryol I. Determination of orni-

dazole in pharmaceutical dosage forms based on re-

duction at an activated glassy carbon electrode, Int. J.

Pharm., 157, 137-144, 1997.

28. Fonseca JML, Rivera MCG, Monteagudo JCG. Electroc-

hemistry of ornidazole, Anal. Lett., 26, 109-124, 1993.

29. Munson JW. Pharmaceutical Analysis-Modern Met-

hods (Part B), 120-121, Marcel Dekker Inc., USA, 1984. 

30. Heizmann P, Geschke R, Zinapold K. Determination of

ornidazole and its main metabolites in biological flu-

ids, J. Chromatogr., 534, 233-240, 1990.

31. Breccia A, Cavalleri B, Adams GE. Nitroimidazoles:

Chemistry, Pharmacology, and Clinical Application,

Plenum Press, USA, 1982.

                                                 



142

H›zarc›o¤lu, Ay, Özyaz›c›

32. Declerck PJ, De Ranter CJ, Volckaert G. Base specific

interaction of reductively activated nitroimidazoles

with DNA, FEBS Letters, 164, 145-148, 1983.

33. Ferreiro GR, Badías LC, Lopez-Nigro M, Palermo A,

Mudry M, Elio PG, Carballo MA. DNA single strand

breaks in peripheral blood lymphocytes induced by

three nitroimidazole derivatives, Toxicol. Lett., 132,

109-115, 2002.

34. Edwards DI. Nitroimidazole drugs-action and resis-

tance mechanisms I. Mechanism of action, J. Antimic-

rob. Chemother., 31, 9-20, 1993.

35. Edwards DI. Nitroimidazole drugs-action and resis-

tance mechanisms I. Mechanism of resistance, J. Anti-

microb. Chemother., 31, 201-210, 1993.

36. Raether W, Hanel H. Nitroheterocyclic drugs with bro-

ad spectrum activity, Parasitol. Res., 90, 19-39, 2003.

37. Kargul B, Kadir T. The antibacterial effects of ornida-

zole on primary molars with infected pulps, Chemot-

herapy, 47, 203-207, 2001.

38. Hu J, McDougald LR. The efficacy of some drugs with

known antiprotozoal activity against Histomonas me-

leagridis in chickens, Vet. Parasitol., 121, 233-238, 2004.

39. Trinh S, Reysset G. Mutagenic action of 5-nitroimida-

zoles: in vivo induction of GC_CG transversion in two

Bacteroides fragilis reporter genes, Mutat. Res., 398,

55-65, 1998.

40. Stanley SL. Amoebiasis, Lancet, 361, 1025-1034, 2003.

41. Petri WA. Theraphy of intestinal protozoa, Trend. Pa-

rasitol., 19, 523-526, 2003.

42. Gardner TB, Hill DR. Treatment of Giardiasis, Clin.

Microbiol. Rev., 14, 114-128, 2001.

43. Lloyd D, Wallis P. A Giardia feast, Trend. Parasitol.,

17, 115-117, 2001.

44. Ozbilgin A, Ertan P, Yereli K, Tamay AT, Kurt O, De-

gerli K, Balcioglu IC, Ok UZ, Onag A. Giardiasis treat-

ment in Turkish children with a single dose of ornida-

zole, Scand. J. Infect. Dis., 34, 918-920, 2002.

45. Polat E, Yücel A, Arda O, Çepni ‹, Dirican A. Morpho-

logical and statistical changes observed with LM and

EM in Trichomonas vaginalis treated with in-vitro or-

nidazole, Parasitol. Int., 47, 209, 1998.

46.  Petrin D, Delgaty K, Bhatt R, Garber G. Clinical and

microbiological aspects of Trichomonas vaginalis,

Clin. Microbiol. Rev., 11, 300-317, 1998.

47. Meri T, Jokiranta TS, Suhonen L, Meri S. Resistance of

Trichomonas vaginalis to metronidazole: report of the

first three cases from Finland and optimization of in

vitro susceptibility testing under various oxygen con-

centrations, J. Clin. Microbiol., 38, 763-767, 2000.

48. Fugere P, Verschelden G, Caron M. Single oral dose of

ornidazole in women with vaginal trichomoniasis,

Obstet. Gynecol., 62, 502-505, 1983.

49. Gulmezoglu AM, Garner P. Trichomoniasis treatment

in women: a systematic review, Trop. Med. Int. He-

alth, 3, 553-558, 1988.

50. Munoz E, Castella J, Gutierrez JF. In vivo and in vitro

sensitivity of Trichomonas gallinae to some nitroimi-

dazole drugs, Vet. Parasitol., 78, 239-246, 1998.

51. Thomason JL, Wilcoski LM, McLaughlin CA. Tricho-

moniasis, Clin. Microbiol. News., 8, 9-12, 1986.

52. Skold M, Gnarpe H, Hillstrom L. Ornidazole: a new

antiprotozoal compound for treatment of Trichomo-

nas vaginalis infection, Br. J. Vener. Dis., 53, 44-48,

1977.

53. Saraço¤lu F, Göl K, fiahin ‹, Türkkani B, Atalay C, Öz-

topçu C. Treatment of bacterial vaginosis with oral or

vaginal ornidazole, secnidazole and metronidazole

Int. J. Gynecol. Obstet., 62, 59-61, 1998.

54. Meech RJ, Loutit J. Non-specific vaginitis: diagnostic

features and response to imidazole therapy (metroni-

dazole, ornidazole), New Zeal. Med. J., 98, 389-391,

1985.

55. Günay NS, Çapan G, Ulusoy N, Ergenç N, Ötük G, Ka-

ya D. 5-Nitroimidazole derivatives as possible antibac-

terial and antifungal agents, Il Farmaco, 54, 826-831,

1999.

56. Konow L, Nord CE. Ornidazole compared to phenoxy-

methylpenicillin in the treatment of orofacial infecti-

ons, J. Antimicrob. Chemother., 11, 207-215, 1983.

57. Muller M. Reductive activation of nitroimidazoles in

anaerobic microorganisms, Biochem. Pharmac., 35, 37-

41, 1986.

58. Wüst J. Susceptibility of anaerobic bacteria to metroni-

dazole, ornidazole, and tinidazole and routine suscep-

tibility testing by standardized methods, Antimicrob.

Agents Chemother., 11, 631–637, 1977.

59. Wenzel M, Heinrich M, Schmidt C. Peri-operative in-

fection prophylaxis with ornidazole and gentamicin in

elective colonic surgery, Pharmatherapeutica, 4, 351-

355, 1985.

60. Feagan BG. Maintenance therapy for inflammatory bo-

wel disease, Am. J. Gastroenterol., 98, S6-S17, 2003.

                                                           



143

FABAD J. Pharm. Sci., 29, 133-144, 2004

61. Giamarellou H. Anaerobic infection therapy, Int. J. An-

timicrob. Agents, 16, 341-346, 2000.

62. Civardi G, Di Candio G, Giorgio A, Goletti O, Ceragi-

oli T, Filice C, Caremani M, Buscarini L. Ultrasound

guided percutaneous drainage of abdominal abscesses

in the hands of the clinician: a multicenter Italian

study, Eur. J. Ultrasound, 8, 91-99, 1998.

63. Rutgeerts P. Strategies in the prevention of post-opera-

tive recurrence in Crohn's disease, Best Prac. Res. Clin.

Gastroenterol., 17, 63-73, 2003.

64. Triantafillidis JK, Hyphantis T, Driva G, Cheracakis P,

Hereti I, Barbatzas C, Konstantellou H. Ornidazole tre-

atment in normal subjects reduces serum levels of C3,

Dig. Liver Dis., 33, 302-303, 2001.

65. Triantafillidis JK, Nicolakis D, Emmanoullidis A, An-

toniou A, Papatheodorou K, Cheracakis P. Ornidazole

in the treatment of active Crohn's disease: short-term

results, Ital. J. Gastroenterol., 28, 10-14, 1996.

66. Lehmann FS, Drewe J, Terracciano L, Beglinger C. Ef-

fect of ornidazole and clarithromycin resistance on

eradication of Helicobacter pylori in peptic ulcer dis-

ease, Aliment. Pharmacol. Ther., 14, 305-309, 2000.

67. Tabak F, Ozaras R, Erzin Y, Celik AF, Ozbay G, Sen-

turk H. Ornidazole-induced liver damage: report of

three cases and review of the literature, Liver Inter., 23,

351-354, 2003.

68. Voogd CE, van der Stel JJ, Jacobs JJ. The mutagenic ac-

tion of nitroimidazoles. IV. A comparison of the muta-

genic action of several nitroimidazoles and some imi-

dazoles, Mutat. Res., 66, 207-221, 1979.

69. Palermo AM, Reynoso AS, Nigro ML. Carballo MA,

Mudry MD. Teratogenic evaluation of metronidazole

and ornidazole using Drosophila melanogaster as an

experimental model, Birth Def. Res. (Part A), 70, 157-

162, 2004.

70. Bourget P, Dechelette N, Fernandez H, Desmaris VQ.

Disposition of ornidazole and its metabolites during

pregnancy, J. Antimicrob. Chemother., 35, 691-696,

1995.

71. Bone W, Cooper TG. In vitro inhibition of rat cauda

epididymal sperm glycolytic enzymes by ornidazole,

α-chlorohydrin and 1-chloro-3-hydroxypropanone,

Int. J. Androl., 23, 284-293, 2000.

72. Bone W, Jones AR, Cooper TG. The effect of (R,S)-or-

nidazole on the fertility of male mice and the excretion

and metabolism of 36Cl-(R,S)-ornidazole and 36Cl-

(R,S)-alpha-chlorohydrin in male mice and rats, Int. J.

Androl., 25, 94-99, 2002.

73. Jones, AR, Cooper TG. Metabolism of 36CI-ornidazole

after oral application to the male rat in relation to its

antifertility activity, Xenobiotica, 27, 711-721, 1997.

74. Chakraborty S, Lala S. Assessment of the antifertility

effect of phaseolinone, an antileishmanial agent, in

male rats, Contraception, 58, 183-191, 1998.

75. Oberlander G, Yeung CH, Cooper TG. Influence of oral

administration of ornidazole on capacitation and the

activity of some glycolytic enzymes of rat sper-

matozoa, J. Reprod. Ferti., 106, 231-239, 1996.

76. Wagenfeld A, Yeung CH, Strupat K, Cooper TG. Shed-

ding of a rat epididymal sperm protein associated with

infertility induced by ornidazole and alpha-

chlorohydrin, Biol. Reprod., 58, 1257-1265, 1998.

77. Wagenfeld A, Gromoll J, Cooper TG. Molecular

cloning and expression of rat contraception associated

protein 1 (CAP1), a protein putatively involved in fer-

tilization, Biochem. Biophys. Res. Com., 251, 545-549,

1998.

78. Skupin R, Cooper TG, Fröhlich R, Prigge J, Haufe G.

Lipase-catalyzed resolution of both enantiomers of or-

nidazole and some analogues, Tetrahedron: Asym-

metry, 8, 2453-2464,1997.

79. McClain RM, Downing JC. Reproduction studies in

rats treated with ornidazole, Toxicol. Appl. Phar-

macol., 92, 480-487, 1988.

80. Cooper TG, Yeung CH, Skupin R, Haufe G. Antifer-

tility potential of ornidazole analogues in rats, J. And-

rol., 18, 431-438, 1997.

81. Bone W, Yeung CH, Skupin R, Haufe G, Cooper TG.

Toxicity of ornidazole and its analogues to rat sper-

matozoa as reflected in motility parameters, Int. J.

Androl., 20, 347-355, 1997.

82. McClain RM, Downing JC. The effect of ornidazole on

fertility and epididymal sperm function in rats,

Toxicol. Appl. Pharmacol., 92, 488-496, 1988.

83. http://www.rnzcgp.org.nz/alac/joan-14.htm

84. ht tp ://www.medsafe .govt .nz/profs/datas -

heet/t/tiberaltab.htm

85. Ramamurthy L, Kulkarni RD, Chauhan BL, Sharma

DR, Singh A. Relative bioavailability of two brands of

ornidazole in twelve healthy volunteers, J. Assoc.

Physicians India, 50, 1149-1152, 2002. 

86. Schwartz DE, Jordan JC, Vetter W, Oesterhelt G.

                                                   



144

H›zarc›o¤lu, Ay, Özyaz›c›

Metabolic studies of ornidazole in the rat, in the dog

and in man, Xenobiotica, 9, 571-581, 1979.

87. Taburet AM, Attali P, Bourget P, Etienne JP, Singlas E.

Pharmacokinetics of ornidazole in patients with acute

viral hepatitis, alcoholic cirrhosis, and extrahepatic

cholestasis, Clin. Pharmacol. Ther., 45, 373-379, 1989.

88. Taburet AM, Delion F, Attali P, Thebault JJ, Singlas E.

Pharmacokinetics of ornidazole in patients with severe

liver cirrhosis, Clin. Pharmacol. Ther., 40, 359-364,

1986.

89. Jokipii L, Jokipii AM. Comparative evaluation of the 2-

methyl-5-nitroimidazole compounds dimetridazole,

metronidazole, secnidazole, ornidazole, tinidazole,

carnidazole, and panidazole against Bacteroides frag-

ilis and other bacteria of the Bacteroides fragilis group,

Antimicrob. Agents Chemother., 28, 561-564, 1985.

90. Baloglu E, Ozyazici M, Baloglu A, Ova L. A ran-

domized controlled trial of a new ovule formulation of

ornidazole for the treatment of bacterial vaginosis, J.

Clin. Pharm. Ther., 28, 131-136, 2003.

91. Krishnaiah YSR, Muzib YI, Rao GS, Bhaskar P, Sat-

yanarayana V. Studies on the development of colon

targeted oral drug delivery systems for ornidazole in

the treatment of amoebiasis, Drug Deliv., 10, 111-117,

2003.

92. Krishnaiah YSR, Indira Muzib YI, Bhaskar P. In vivo

evaluation of guar gum-based colon-targeted drug

delivery systems of ornidazole in healthy human

volunteers, J. Drug Target., 11, 109-115, 2003.

93. Afl›ko¤lu M, K›r›lmaz L, Ça¤l›yan O, Ünak P. The in-

vestigation of in vitro and in vivo release of 131I-or-

nidazole from polyethylene glycol-6000 suppositories,

Acta Pharm. Turcica, XLI, 1-7, 1999.

94. Afl›ko¤lu M, Yurt F, Ça¤l›yan O, Ünak P, Özkiliç H.

Detecting inflammation with 131I-labeled ornidazole,

Appl. Radiat. Isot., 53, 411-413, 2000.

                     


