


EVALUATION OF TWO THERAPEUTIC PROTOCOLS IN CANINE BABESIOSIS IN DOGS

ABSTRACT
[bookmark: _GoBack]This study evaluated the efficacy of clindamycin hydrochloride and diminazene aceturate in treating canine babesiosis. A total of 12 canines diagnosed with babesiosis were included for the study which was presented to the Government Veterinary Polyclinic and Department of Veterinary Medicine, PGIVER, Jaipur (Rajasthan) India. The diagnosis was based on their history of tick infestation, distinctive clinical characteristics, hemato-biochemical tests and the blood smear staining technique (Giemsa staining). The dogs were categorized into two groups as group 1 and 2 on the basis of therapeutic protocol. Group 1 and 2 dogs were treated with Diminazine aceturate @ 7mg/kg BW and orally Clindamycin @25mg/kg BW twice daily respectively. On blood smear examination for babesiosis, group 1 demonstrated 100% recovery on day 7, but group 2 shown 33.3% recovery on day 7. In group 1, all hemato-biochemical values returned to normalcy on day 10 of therapy, however in group 2 normal parameters were seen on day 15 of treatment.
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INTRODUCTION
In many countries throughout the world, including India, canine babesiosis is a potentially lethal illness transmitted by ticks. It is mainly caused by Babesia canis, and B. gibsoni (Das et al., 2015; Bordoloi, 2022). Clinical manifestations of canine babesiosis can range from asymptomatic infections to multi-organ failure as per acute, acute or chronic forms with a risk of mortality, depending mostly on the Babesia species or subspecies (Kraje, 2001).
Babesiosis is an arthropod-borne disease that can be treated with anti-protozoal medications, either alone or in combination (Beugnet and Moreau, 2015). The three primary components of treating canine babesiosis are parasite removal, blood transfusions for severe anaemia, and supportive care. Various medications, including imidocarb dipropionate, diminazene aceturate, clindamycin, metronidazole, tetracycline, enrofloxacin, and doxycycline have been administered in the therapy with varying degrees of success (Schoeman, 2009). These medications have various degrees of efficacy in the elimination of parasites when used alone or in combination.
However there is a lack of knowledge and studies on the effectiveness of treatment for canine babesiosis in Rajasthan, and have not been extensively explored in this area till date, the current study was carried out with the objective of evaluate different treatment regimens in Babesiosis in dogs.
MATERIALS AND METHODS
Dogs of irrespective to age, sex, and breed who displayed the clinical signs and symptoms of canine babesiosis were chosen in this study. Following a thorough physical and clinical examination of the dogs, a blood sample was collected for hemato-biochemical parameters and blood smear examination (Giemsa staining) are used to diagnose canine babesiosis and identify Babesia infection in dogs. For data comparison, in this study included a control group of six dogs who appear healthy and brought in for a regular examination. 
To study the hematological alterations in Babesia infected dogs, parameters such as TEC, TLC, DLC, hemoglobin concentration and platelet counts were calculated manually according the standard procedure described by Schalm et al. (1975). Also biochemical parameters like serum creatinine, serum ALT, and BUN were estimated by the spectrophotometric method using an automatic blood biochemistry analyzer.
In the present study, the Babesia affeceted dogs were categorized on the basis of therapeutic regimen as Group 1 and Group 2. Each group (group 1 and 2) had six dogs which were subjected to Diminazene aceturate (@7 mg/kg body weight, Deep Intra-muscular, once) and Clindamycin hydrochloride (@25 mg/kg, twice a day, orally for 7 days), respectively.
Conventional medical therapy gives to both group of dogs (as per condition) paracetamol (@10 mg/kg body weight i/m b.i.d) was used as antipyretic and 5 % DNS was administered intravenously @15-20 ml/kg body weight to manage dehydration. When necessary, metoclopramide was administered as an antiemetic @0.2–0.4 mg/kg I/M and ranitidine was administered as an H2 Blocker @2 mg/kg I/M b.i.d. also additionally, vitamin-B complex injections were administered during the duration of therapy.
Response to therapy was evaluated on the basis of clinical improvement, absence of Babesia species in blood smear and also based on the hemato-biochemical values. The results were compared with the pre-therapy values to analyze the therapeutic efficacy of Diminazene aceturate and clindamycin hydrochloride in treating babesiosis in dogs. The therapeutic efficacy of Diminazene aceturate and Clindamycin hydrochloride was done based on the presence or absence of Babesia organisms in the blood smear.
The statistical analysis was performed using computer-based statistical software. Descriptive statistics were calculated for the quantitative data and presented as Mean ± SE and range. The data obtained were subjected to the statistical analysis (t test) as per standard methods (Snedecor and Cochran, 1990).
Clinical, hemato-biochemical, and parasitological examinations were repeated post-treatment and the response to the treatment was evaluated by hemato-biochemical parameters before and after treatment and also by blood smear analysis.
RESULTS & DISCUSSION
[bookmark: _Hlk147568997]The primary goal of the study was to evaluate the efficacy of Diminazene aceturate, and Clindamycin Hydrochloride in the treatment of babesiosis in dogs.
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Fig.1 Giemsa stained blood smear showing Babesia organism inside the erythrocyte (100x)

Efficacy of diminazene aceturate treatment in dogs with babesiosis (Group 1)
Blood smear of the affected dogs
All Six infected dogs in group 1 were positive in blood smear examination on day 0 whereas, on day 7, all these six cases were negative for babesia organism in blood smear examination. Similar observation like this study were observed by Kumar et al. (2020), Gonde (2016) and Sudhakara Reddy et al. (2016).
Hemato-biochemical changes
Six dogs suffering from babesiosis were treated with diminazene aceturate. All the six dogs showed apparent clinical recovery with improvement in appetite and physical activity. During the course of treatment, there was an increase in the mean values of TEC, TLC, Lymphocyte, and Thrombocytes, Which were observed on day 7 as compared to day 0.
There was a significant (p≤0.05) decrease in the mean values of BUN, creatinine, and ALT which were observed on day 7 as compared to day 0.
Table:-1 Hemato-biochemical changes in Diminazene aceturate treated dogs with babesiosis (n=6, Group 1)
	Parameters
	Control (n=6)
	Day 0 (n=6) Before Treatment
	Day 7 (n=6) After Treatment

	Hb (g/dL)
	12.25±0.99
	11.080.69
	10.421.05

	TEC (106 /µL)
	7.7±0.48b
	5.950.24a
	6.420.42a

	TLC (103 /µL)
	10.68±.44
	8.950.65
	91.10

	Platelet (105 /µL)
	4.11±0.13b
	1.200.22a
	3.630.47 b

	Neutrophils (%)
	71.16±2.94
	73.672.69
	73.162.42

	Lymphocytes (%)
	24.33±3.29
	19.682.85
	21.172.53

	Monocyte (%)
	2.67±0.33
	2.840.60
	2.50.5

	Eosinophils (%)
	1.83±0.48
	41.44
	2.831.68

	ALT(U/L)
	24.97±3.7a
	98.6818.77b
	29.036.68 a

	BUN (mg/dL)
	34.75±5.24b
	38.807.76 b
	13.392.43 a

	Creatinine(mg/dL)
	1.17±0.08a
	2.560.44 b
	1.090.14 a

	Rectal temperature(ºF)
	101.55±0.27 a
	104.060.48b
	101.030.42 a

	Heart Rate
(per minute)
	105.67±2.7 a
	165.684.71b
	101.672.45 a

	Respiration Rate(per minute)
	29±1.53 a
	63.682.60b
	28.331.20a


Mean having different superscripts in a row differ significantly (p≤ 0.05)


Efficacy of clindamycin hydrochloride treatment in dogs with babesiosis (Group 2)
Blood smear of the affected dogs
All the Six cases in group 2 were positive in blood smear examination on day 0 whereas on day 7, out of six cases, only two (33.33%) cases were negative in blood smear examination.
Hemato-biochemical changes
Another Six dogs suffering from babesiosis were treated with Clindamycin Hydrochloride. All the six dogs showed apparent clinical recovery with improvement in appetite and physical activity, but they were having Babesia infection, during the course of treatment, there was significantly decrease in the mean value of hemoglobin and significantly increase in the mean value of Platelets. The mean value of TEC, and TLC were decreases, which were observed on day 7 as compared to day 0.
There were the mean values of BUN, creatinine, and ALT which were observed on day 7 as compared to day 0, were decreases.
This group, revealed there was significantly decreased in the mean value of hemoglobin and significantly increase in the mean value of Platelets. The mean value of TEC, and TLC were decreases, and only two dogs out of six were negative by blood smear examination, which were observed on day 7 as compared to day 0. Which indicated that clindamycin hydrochloride failed to suppress the infection and to eliminate the organism, which is in agreement with the findings of Sakuma et al. (2009), who suggested that clindamycin alone is not enough to eliminate the clinical symptoms and Babesia organisms in blood.
Table:-2 Hemato-biochemical changes in Clindamycin Hydrochloride treatment dogs with babesiosis (n=6, Group 2)
	Parameters
	Control (n=6)
	Day 0th (n=6) Before Treatment
	Day 7th (n=6) After Treatment

	Hb (g/dL)
	12.25±0.99b
	8.33±0.72a
	7.25±1.19a

	TEC (106 /µL)
	7.7±0.48
	6.93±1.06
	6.88±0.65

	TLC (103 /µL)
	10.68±.44a
	24.4±4.54b
	13±2.42a

	Platelet (105 /µL)
	4.11±0.13b
	1.57±0.3a
	3.71±0.29b

	Neutrophils (%)
	71.16±2.94
	75.5±7.03
	75.5±7.03

	Lymphocytes (%)
	24.33±3.29
	18.5±4.99
	18.5±4.99

	Monocyte (%)
	2.67±0.33
	2.83±0.30
	2.83±0.30

	Eosinophils (%)
	1.83±0.48
	1.83±0.65
	1.83±0.65

	ALT(U/L)
	24.97±3.7
	40.67±10.52
	36.32±10.35

	BUN (mg/dL)
	34.75±5.24
	34.62±19.56
	13.26±2.54

	Creatinine(mg/dL)
	1.17±0.08
	2.86±1.64
	1.12±0.17

	Rectal temperature(ºF)
	101.55±0.27a
	104.130.25b
	101.950.37a

	Heart Rate
(per minute)
	105.67±2.7a
	163.3313.69b
	113.674.24a

	Respiration Rate(per minute)
	29±1.53a
	682.78b
	25.332.11a


Mean having different superscript in a row differ significantly (p≤ 0.05).

Our study supported that diminazene and combination of both these drugs could be a good option for small animal practitioners in India for the treatment of canine babesiosis. Several studies have demonstrated promising results of using combination therapeutic strategies against canine babesiosis (Lin et al., 2012 and Checa et al., 2017) and this may be related with the suppression of parasite growth and activity due to the interaction and synergistic effect of several drug combinations through their action on different parasite target sites (Baneth, 2018).
Comparative efficacy of drugs
In this study, although dogs treated with diminazene with supportive therapy showed better clinico-pathological and parasitological (by microscopy) cures as compared with dogs treated with clindamycin hydrochloride. It has been suggested that Clindamycin Hydrochloride might not eliminate parasites but, probably, causes damage to the parasite which might stimulate humoral and cellular immunity against Babesia infection and leads to an improvement in the clinical condition (Gonmei et al., 2024).
Overall, the disease progression showed clinico-hemato-biochemical improvement as a result of treatment. Clinical findings present at the time of enrollment were reduced in both frequency and severity after the treatment. Likewise, hemato-biochemical abnormalities also showed a general trend towards their reduced frequency and severity, including anaemia and thrombocytopenia.


CONCLUSION
The mean values of TEC, TLC, lymphocyte, and thrombocytes increased and BUN, creatinine, and ALT mean values significantly decreased after the treatment in group 1 dogs. Dogs of group 2 showed apparent clinical recovery with improvement in appetite and physical activity, but they were having Babesia infection, during the treatment and the mean value of TEC, TLC, BUN, creatinine, mean value of hemoglobin and ALT were decreases and significantly increase in the mean value of Platelets, after the treatment. Dogs treated with diminazene with supportive therapy showed better clinico-pathological and parasitological improvements as compared with dogs treated with clindamycin hydrochloride alone.
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