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Diminazene aceturate experimental repeat treatments in albino rats:
efficacy and clinico-pathologic considerations

Ikenna O. Ezeh1
& Nnenna E. Ugwu2

& Chukwunonso F. Obi1 & Vivian O. Enemuo1
& Chijioke N. Iheagwam1

&

Micheal I. Okpala1 & Romanus C. Ezeokonkwo1

Received: 9 December 2018 /Accepted: 14 June 2019
# Springer-Verlag London Ltd., part of Springer Nature 2019

Abstract
To determine the clinico-pathologic effects, safety and efficacy of diminazene aceturate repeat treatments, thirty adult albino rats
were randomly assigned into six groups (A–F) of five rats each. Groups A–D were infected with 1.0 × 106 trypanosomes, while
groups E and F served as uninfected controls. Groups A–E were treated once with 7 mg/kg Dinazene® on day 11 post-infection.
Treatments were repeated once, twice and thrice in groups B–D respectively at 7 days interval. The serum levels of alanine
aminotransferase, aspartate aminotransferase, alkaline phosphatase, blood urea nitrogen, creatinine and conjugated bilirubin were
assayed bi-weekly. Parasitaemia level was also monitored. An average pre-patent period of 7 days was recorded. Relapse
infection was recorded on days 24, 31 and 24 following first, second and third treatments for groups A, B and C respectively.
The serum levels of alkaline phosphatase, aspartate aminotransferase, alanine aminotransferase, blood urea nitrogen, conjugated
bilirubin and creatinine of the infected and repeatedly treated groups did not differ significantly from those of the control groups
except for the groups in which relapse infection occurred. It was concluded that repeat treatments using 7 mg/kg diminazene
aceturate was safe and protected against relapse after the fourth consecutive treatments.
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Introduction

African trypanosomosis has remained a serious challenge to
human and livestock survival in sub-Saharan Africa (Obi et al.
2013), and the continual search for an effective preventive and
chemotherapeutic action against the disease remains a mirage
(Okochi et al. 2003). The disease is characterized by fluctuat-
ing parasitaemia, anaemia, pyrexia, subcutaneous oedema,
dullness, production losses, lacrimation, corneal opacity, im-
paired immune response, reproductive disorders and death in
untreated animals (Eke et al. 2017), thus impoverishing sub-
Saharan Africa.

Chemotherapy using trypanocides is themost widely accept-
ed means of controlling trypanosomosis either prophylactically
or curatively (Shiferaw et al. 2015). However, no new drugs
have been produced against the infection since the last five
decades, leading to over-dependence on the few existing ones,
thus precipitating resistance (Anene et al. 2006). In Nigeria,
diminazene aceturate is the preferred drug for the treatment of
animal trypanosomosis (Egbe-Nwiyi et al. 2003) because of its
relatively high therapeutic index, rapid elimination and the low
incidence of relapse (Holmes et al. 2004). However, the inci-
dence of trypanocidal resistance and relapse following
diminazene aceturate treatment is on the increase necessitating
alternative strategies by most clinicians and veterinarians. One
of such strategies commonly practised with some degree of
success is the diminazene aceturate repeat treatment.

Diminazene aceturate is known to be toxic at high doses
(Holmes et al. 2004) and has also been shown to accumulate
in the excretory organs (liver and kidney) 48 h post adminis-
tration (Onyelili and Anika 1989). It is therefore possible that
since liver and kidney damage brings about the release of
certain cellular enzymes and a subsequent upsurge in serum
levels of these enzymes (Knoll 1998), diminazene aceturate–
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associated hepatotoxicity and nephrotoxicity may bring about
changes in the serum levels of these enzymes following repeat
treatments, despite its therapeutic merits.

This study therefore investigated the effect of diminazene
aceturate (Dinazene®) repeat treatment in albino rats infected
with Trypanosoma brucei with emphasis on efficacy, clinico-
pathologic parameters and safety.

Materials and methods

Experimental animals, trypanosomes and drugs

Thirty (30) adult albino rats were obtained from the Laboratory
Animal Unit of the Department of Veterinary Parasitology and
Entomology, Faculty of Veterinary Medicine, University of

Nigeria, Nsukka. The rats were kept in rat cages in the
Laboratory Animal Unit of the Department of Veterinary
Parasitology and Entomology, University of Nigeria, Nsukka.
They were fed standard rat feed and given water ad libitum.
Theywere acclimatized for 2 weeks before the commencement
of the experiment. The Trypanosoma brucei used for this study
was the Gboko strain obtained from the Nigerian Institute of
Trypanosomosis Research (NITR) Zaria, Nigeria. The
T. bruceiwas maintained by serial passage in mice prior to use.

Diminazene aceturate (Dinazene®; Vetindia Pharmaceuticals
Limited) was the drug used at 7.0 mg/kg body weight.

Experimental design

The rats were arbitrarily allocated into six groups (A–F)
consisting of five rats each. Groups A–D rats were inoculated
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Fig. 1 Mean log parasitaemia of
rats experimentally infected with
Trypanosoma brucei and treated
with repeated doses of
diminazene aceturate
(Dinazene®). Group A: infected
with Trypanosoma brucei and
treated once with 7 mg/kg DA.
Group B: infected with
Trypanosoma brucei and treated
twice with 7 mg/kg DA. Group C:
infected with Trypanosoma
brucei and treated thrice with
7 mg/kg DA. Group D: infected
with Trypanosoma brucei and
treated four times 7 mg/kg DA
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Fig. 2 Bi-weekly mean serum
ALT activity of rats infected and
treated with repeat doses of
diminazene aceturate
(Dinazene®)
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intraperitoneally with 1.0 × 106 trypanosomes, while group E
rats were the uninfected and treated control. Group F rats were
neither infected nor treated. Pre-infection parameters—serum
activities of alanine aminotransferase (ALT), aspartate amino-
transferase (AST) and alkaline phosphatase (ALP) and serum
levels of blood urea nitrogen (BUN), creatinine and conjugat-
ed bilirubin (CB)—were determined. Blood samples were
screened daily for parasitaemia following infection of rats in
groups A–D using the rapid matching method (Herbert and
Lumsden 1976). Serum samples were also collected bi-
weekly and assayed for ALT, AST, ALP, creatinine, BUN
and CB levels until 10 weeks (70 days) post-treatment using
standard methods (Fawcett and Scott 1960; Klein et al. 1960;
Reitman and Frankel 1975; Garber 1981; Fossati et al. 1983).
At the peak of parasitaemia, i.e. day 11 post-inoculation (PI),
groups A–E were treated once on day 11 post-infection (PI).
Groups B, C and D rats were further treated on day 18, days 18
and 25, and days 18, 25 and 32 PI respectively. All treatments
were done at 7.0 mg/kg body weight using Dinazene®.

Statistical analysis

Data generated were computed into means and standard error
of means and then subjected to one-way analysis of variance
(ANOVA). The least significant difference was used to sepa-
rate the means, and probability values of < 0.05 were consid-
ered significant.

Results

The parasites were first detected in groups A and D 4 days
post-infection and became obvious in all the groups by day 7
post-infection. The parasitaemia reached a peak on the 11th
day post-infection, and the rats were treated. Following treat-
ment, a substantial drop (p < 0.05) in parasitaemia 24 h post
treatment and total parasite clearance at 120 h (5 days) post-
treatment were observed in all the treated groups (Fig. 1).
However, relapse of infection occurred in 80% of the rats of
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Fig. 4 Bi-weekly mean serum
ALP activity of rats infected and
treated with repeat doses of
diminazene aceturate
(Dinazene®)
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Fig. 3 Bi-weekly mean serum
AST activity of rats infected and
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diminazene aceturate
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group A 24 days post-treatment while relapse was recorded in
40% of rats in group B 31 days after the second treatment.
Relapse was recorded in only one rat (20%) in groupC 24 days
after the third treatment. No relapse infection was recorded in
group D.

At week 11 PI, a considerably higher (p < 0.05) activity of
ALT in groups B and C (Fig. 2) was detected compared with
the control. By week 7 PI, the activities of serum AST of rats
of groups A and B were appreciably higher (p ˂ 0.05) than
those of group C, while at week 11 PI, the activities of serum
AST of group B rats were considerably higher (p ˂ 0.05) than
those of groups D, E and F (Fig. 3). The activities of serum
ALP of rats did not vary statistically (p ˃ 0.05) across the
groups over weeks 1, 3, 5, 9 and 11 PI (Fig. 4). Nevertheless,
group A rats had a lower (p < 0.05) activity than groups B, C,
D and F on week 7 PI.

By week 1 PI, the BUN level of rats in group E was higher
(p ˂ 0.05) compared with that of groups C and F, while that of
Group F was significantly lower (p ˂ 0.05) compared with the
other groups at week 3 PI (Fig. 5). However, by week 11 PI,
the BUN level of group B rats was appreciably higher
(p ˂ 0.05) than that of the others.

The serum creatinine levels of groups B, C and E were
notably lower (p < 0.05) than those of the others at week 3
PI (Fig. 6). At week 5 PI, despite a general decrease in the
serum creatinine levels, group A rats had considerably higher
creatinine levels (p ˂ 0.05) compared with group C. By week
7 and 11 PI, the serum creatinine levels of rats in group Bwere
higher (p ˂ 0.05) than those of groups C, D and E. The serum
CB levels did not vary substantially across the groups except
at week 3 PI, when rats in group A had significantly lower
serum CB levels compared with the other groups (Fig. 7).
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Fig. 5 Bi-weekly mean serum
BUN levels of rats infected and
treated with repeat doses of
diminazene aceturate
(Dinazene®)
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Discussion

Seven (7) days pre-patent period was observed in this study,
and it was in consonance with the results of other studies
conducted using rats (Egbe-Nwiyi et al. 2003; Ezeokonkwo
et al. 2007). Treatment with 7.0 mg/kg diminazene aceturate
cleared the parasites within 5 days post-treatment. Similar
findings have also been reported by Ezeh et al. (2016). This
reduction in parasitaemia following treatment, which dragged
over a period of 5 days, suggested that the trypanosomes may
be resistant to the trypanocide or may be due to drug insuffi-
ciency leading to the relapse infections observed after 24 days
of single treatment in group A, 31 days and 24 days following
double and triple treatments in groups B and C respectively.
Relapse infections in trypanosomosis have been reported to
occur when parasites invade tissues which are not accessible
to the trypanocidal drugs, i.e. inability of drugs to cross the
blood-brain barrier (Ezeh et al. 2009; Holmes et al. 2004). It
could also be that the parasite is no longer very susceptible to
treatment using this compound as evidences abound to show
incidences of trypanocidal resistance (Mungube et al. 2012;
Shiferaw et al. 2015).

Diminazene aceturate achieves therapeutic concentration
within 24–48 h of administration within which parasites in
the blood are cleared (Peregrine 1994). Failure to achieve this
may imply drug resistance or drug insufficiency. This resis-
tance was obviously manifested in the fact that only the group
that received four repeat treatments gained protection against
relapse within the experimental observation period. On the
other hand, the test drug (Dinazene®) may contain a sub-
optimal concentration of the active principle (diminazene
aceturate), which may be responsible for the perceived resis-
tance. This is plausible as studies have also shown that 42–
70% of veterinary drugs, principally trypanocides circulating
in sub-Saharan Africa, have quality issues (Teko-Agbo et al.

2008) contributing to the menace and spread of drug-resistant
trypanosomes in Nigeria and Africa in general.

Increases in activities of serum enzymes follow cellular
damage and leakage of cellular contents into the extracellular
environment in quantities above the thresholds (Knoll 1998).
This increase may arise due to infections or to the introduction
of toxins into the body. Though the trypanocide diminazene
aceturate is known to produce toxicity in animals when used
in high doses, to the best of our knowledge, information on
their toxic effects following repeated use at normal dose is not
available. From this study, the ALP, ALT, AST, CB, BUN and
creatinine levels of the infected and repeatedly treated groups
were comparable with the control groups. This implies that the
repeat treatment with 7.0 mg/kg diminazene aceturate was
probably well tolerated by the rats and may not have caused
any marked organ damage.

It is also interesting to note the apparent elevations in the
activities and levels of some of the serum enzymes in the
single or double treatment groups as against the treatment
groups that received higher doses. This could be attributed
to relapse of the infection in those treatment groups, associat-
ed with high parasitaemia, which therefore rules out the pos-
sibility of toxicity due to repeat treatment using this brand of
diminazene aceturate. Elevations of creatinine, ALP, BUN,
AST, ALT and CB levels have also been widely reported in
Trypanosoma brucei infected animals (Ezeokonkwo et al.
2010).

In conclusion, diminazene aceturate repeat treatments at
7.0 mg/kg protected against relapse infection following the
fourth consecutive treatments, and even so, it was safe.
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