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Introduction                                                          

Diminazene aceturate (DIAC, C14H15N7) is 
a drug which has been used for well over 60 
years for the treatment of trypanosomiasis [1]. 
Chemically, the drug is an aromatic diamidine 
possessing two amidinophenyl moeities linked 
by a triazene bridge [2]. The main aim of the 
synthesis of this compound was to produce 
a chemical that would be used in combating 
diseases caused by blood parasite infections such 
as Trypanosoma sp and Babesia sp [3].  DIAC 
has been utilized in as the main trypanocidal 
and babesicidal drug in different regions of the 
world because of its excellent therapeutic index 
[4, 5, 6, 7].  Even though DIAC has been widely 
studied over the last 60 years, there have been 
extensive studies in recent times on it owing to 
its therapeutic potentials and pleiotropic effects 
[3, 8]. Apart from its widely acknowledged 
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antiprotozoal activities, some recent studies 
have demonstrated its cardioprotective effects. 
DIAC has been reported to be an activator of 
Angiotensin Converting Enzyme 2 (ACE-2), 
a peptide which has beneficial effects on the 
cardiovascular system [9, 10], and stimulate the 
protective activities of the Renin-Angiotensin 
System, leading to the cleavage of Angiotensin 
II (Ang-II) to Ang-(1-7) [11].

Imidocarb dipropionate (IMD) is a drug 
widely used in Africa for the treatment of 
babesiosis in cattle and sheep, anaplasmosis in 
cattle and other tick-borne diseases. Imidocarb 
has been approved in a number of countries 
since the early 1970’s for the treatment of 
protozoan diseases [12]. Administration of high 
IMD doses has been reported to cause severe 
depression, cyanosis, hepatic necrosis, collapse 
and death in dogs [13]. It was reported to cause 
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tachycardia, diarrhoea and death in dogs used for 
pharmacokinetic studies [14]. Toxicity symptoms 
of IMD are related to its cholinesterase inhibitor 
activity [14, 15].

Despite the wide use of these two drugs for 
the treatment of animal haemoparasite infections 
and the recorded efficacy, there is a dearth of 
information on the haematological and serum 
biochemical changes that may occur following 
their use in apparently healthy dogs.

This study was undertaken to determine the 
effects of the administration of DIAC and IMD 
on some haematological and serum biochemical 
parameters of apparently healthy Nigerian dogs,

Material and Methods                                          

Experimental animals
A total of 15 apparently healthy Nigerian 

dogs obtained from household units were used 
in this study. The dogs were acclimated to their 
new environment for a period of 2 weeks. All 
dogs were regularly physically examined before 
experiment to check for external parasites such 
as ticks and fleas. They were also checked for 
discharges and mucous membrane examined for 
abnormalities. They were fed the same diet of 
home cooked meal, and allowed free access to 
fresh drinking water ad-libitum. The dogs were 
equally and randomly divided into 3 groups 
each containing 5 animals. All experimental 
protocols carried out on the animals were in 
accordance with the internationally accepted 
principles for the experimental animal usage 
and were approved by Ethics Committee on 
the Laboratory Animal Use of the College 
of Veterinary Medicine of University of 
Agriculture, Abeokuta.

Drug administration and sample collection
Group A represented the untreated control 

dogs, while groups B and C dogs were treated 
intramuscularly with DIAC at the dosage 
of 3.5 mg/kg and IMD at the dosage of 
5.5 mg/kg, respectively. About 24 hours after 
the administration of the drugs, 5mls of blood 
samples was collected through the cephalic 
vein from each dog for haematology and 
serum analysis Haematological parameters 
(packed cell volume (PCV), white blood cell 
(WBC), neutrophil, and lymphocytes count) 
[16], RBC count [17] were determined by the 
haematocytometry method and the erythrocyte 
indices were obtained by calculation.  

For serum biochemical parameters, aspartate 
amino transferase (AST) and alanine amino 
transferase (ALT) [18], blood urea nitrogen 
(BUN), and creatinine [19]. were done 

Statistical analysis
Data was subjected to statistical analysis using 

student t-test at a significance level of 5%. Results 
were expressed as (mean ±SD). (Simple one way 
ANOVA) 
Please add the reference for the statisticalanalysis

Results                                                                       

Results of the haematological and serum 
biochemical parameters measured in this study 
are presented in Figures 1-11. Diminazene 
aceturate caused a slight reduction in PCV (37%), 
while Imidocarb caused a slight increase (42%) in 
the value of PCV when compared with the control 
group (38%) (Fig. 1).  

RBC values were slightly reduced in DIAC 
group (5.4x106/Ul) while it increased slightly 
in IMD treated group (5.7 x106/Ul) when 
compared with the control group (5.6x106/Ul) 
(Fig.2). There were no statistically significant 
change in the values of WBC count, neutrophil 
count and lymphocyte count of the DIAC and 
IMD treated groups when compared with the 
values of animals in the control group (Fig. 
3-5). May be this require a long time treatment 
not only one shot.

Fig. 1. Mean values of packed cell volume following 
treatment with DIAC and IMD.
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The serum chemistry revealed that DIAC 
caused slight increase in the values of BUN 
(12mg/dl) and creatinine (0.7mg/dl), while 
IMD administration produced BUN value of 
(11.5mg/dl) and creatinine value of (0.62mg/dl) 
when compared with the values (11mg/dl) and 
(0.6mg/dl) respectively in the control animals 
(Figs 6, 7).

Lliver enzymes like ALT and AST activities 
were slightly reduced by the effect of DIAC 
(24U/L) and IMD (25u/l) when compared to the 
control group (26U/l) (Fig.8,9).

Blood calcium level was assayed to be 
5.5mg/dl for the DIAC treated group and there 

was slight increase in blood calcium level for the 
IMD treated group (6.0mg/dl) when compared 
to the control group (5.5.mg/dl) (Fig. 10). The 
chloride value for DIAC group was slightly 
reduced (88mEq/L), but the chloride value in 
IMD treated group was equivalent to the values 
obtained from the animals in the control group 
(90mEq/L) (Fig.11).

Overall, when compared with the controls, 
neither DIAC nor IMD treat group caused 
any significant deviations from the untreated 
controls.

Fig. 2. Mean values of red blood cell counts following 
treatment with DIAC and IMD

Fig. 3. Mean values of white blood cell counts 
following treatment with DIAC and IMD.

Fig. 4. Mean values of neutrophil count following 
treatment with DIAC and IMD .

Fig. 5. Mean values of lymphocyte count following 
treatment with DIAC and IMD .
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Fig.7. Mean values of creatinine concentration 
following treatment with DIAC and IMD.

Fig. 8.  Mean values of Alanine transaminase activity 
following treatment with DIAC and IMD.

Fig.9. Mean values of Aspartate aminotransferase activity 
following treatment with DIAC and IMD.

Fig.10. Mean values of calcium concentration 
following treatment with DIAC and IMD.

Fig. 11. Mean values of chloride concentration 
following treatment with DIAC and IMD.

Fig. 6. Mean values of blood urea nitrogen following 
treatment with DIAC and IMD.



79

Egypt. J. Vet. Sci. Vol. 49, No.2 (2018) 

COMPARATIVE ASSESSMENT OF THE EFFECT OF DIMINAZENE ACETURATE AND …

Discussion                                                              

From our study, the administration of 
DIAC and IMD did not adversely alter the 
haematological and serum biochemical profiles 
of Nigerian local dogs This may refer to the 
binding of bout 70% of diminazene to red blood 
cell as well as purified haemoglobin [20], with 
the absence of any records on its toxic effect 
on red blood cell, serum and plasma enzymes. 
In agreement with our results, diminazene 
aceturate ameliorated the anaemia caused 
by Trypanosomal brucei brucei infection in 
rats[21], has the capacity to improve blood 
components in Trypanosomes infected rats[22], 
and caused a generalized increase in WBC of 
dogs treated with various doses of diminazene 
aceturate [23].
You can write the authors names only before their 
reference number 

Bashir et al. [24] reported that the 
administration of Imidocarb caused no 
significant changes in complete blood count 
(CBC), bilirubin concentration and (BUN) 
between pre- and post- treatment periods in 
dogs. Contrary, a significant decrease in the 
total erythrocyte count and significant decrease 
in the haemoglobin concentration was recorded 
in goats treated with imidocarb [25]. The 
significant increase in mean platelet volume 
in dogs suffering from babesiosis and treated 
with imidocarb [26] is in consonance with the 
elevation in platelets count of babesia infected 
dogs and treated with imidocarb [27].

Conclusions                                                               

From our results on the haematology and 
serum biochemistry assessment of the local breed 
of dogs treated with DIAC and IMD, this study 
concludes that the administration of diminazene 
aceturate and imidocarb dipropioniate caused no 
significant change to the haematology and serum 
biochemistry of apparently healthy Nigerian 
local breeds of dogs and are safe to use.
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تقييم مقارن لتأثير خلات الديمينازين  والاميدوكارب ديبروبيونات على صورة الدم والمعايير 
البيوكيميائية فى السيرم للكلاب النيجيرية السليمة

جي اوه أولوكونيل* ، سى تى أويدوين  *، اى بي جاكوبز** ، اي اوه أديليي* ، تى اوه أوموبووالي***         
و أر أوه أيه أرووولو*

*قسم الفسيولوجيا والفارماكولوجيا البيطرية –كلية الطب البيطرى - جامعة الزراعة - أبيوكوتا - نيجيريا. ** 

البيطري - جامعة الزراعة - ابيوكوتا - نيجيريا. *** قسم الطب  البيطرية - كلية الطب  قسم جراحة الحيوان 
البيطري - كلية الطب البيطري - جامعة إيبادان - إيبادان - نيجيريا

خلات الديمانزين والاميدوكارب هي أدوية مفضلة في علاج بعض أمراض البروتوزوا فى الدم . في هذه الدراسة 
الكلاب  مصل  فى  البيوكيميائية  المعايير  وبعض  الدم  صورة  على  للعقارين  المقارنة  التاثيرات  بتقييم  قمنا 
المحليةالنيجيرية  . فى هذه الدراسة تم استخدام خمسة عشر (15) من الكلاب النيجيرية السليمة. تم تقسيم الكلاب 
الضابطة  المجموعة  وواعتبرت  علاج  أي  تتلق  لم  (أ)  المجموعة  متساوية.  مجموعات  ثلاث  إلى  عشوائيا 
بينما  الديمانزين  3.5 مجم/كجم من خلات  العضل بجرعة مقدارها  المجموعة (بي) فى  (الكونترول). تم حقن 
المجموعة (ج) تم حقنها فى العضل بجرعة 5.5 مجم /كجم من الاميدوكارب . تم جمع عينات الدم بعد 24 ساعة 
من تناول الأدوية. من خلال الوريد من كل كلب لتقدير صورة الدم وتحليل المصل. تم حساب حجم الخلية المعبأة 
الأسبارتات  قياس  تم  اللمفاوية.  والخلايا   ، النيوتروفيل   ،  (WBC) البيضاء  الدم  وخلايا   ،  (PCV)
وكشفت  وكلوريد.   ، الكالسيوم   ،  (ALT) ترانسفيراز  أمينو  ألانين   ،  (AST) المصل   aminotransferase
المجموعه  المعالجة عن  المجموعات  تاثيرات معنوية فى  لهما  ليس  المستخدمين  العقارين  أن  النتائج الإجمالية 
الضابطة في جميع المعايير التى تم قياسها والمذكورة أعلاه. وتخلص هذه الدراسة الى ان الادوية المستخدمة فى 

علاج بروتوزوا الدم عند مستو الجرعات المستخدمة أمنه ولاتسبب اعراض سلبيه .

الكلمات الداله: بروتوزوا الدم ، العقاقير، الكلاب ، صورة الدم ، البيوكيميائية ، الاميدازول.


