
Albanian j. agric. sci. ISSN: 2218-2020, (2012), (Special Edition) Copyright © Agricultural University of Tirana 

International Conference 133 
31 October 2012, Tirana 

BIOCHEMISTRY STUDY OF DOGS NATURALLY INFECTED WITH 
BABESIA 

EGON ANDONI*, PËLLUMB ZALLA, ENKELEDA OZUNI AND SOKOL DURO  

Faculty of Veterinary Medicine, Agricultural University of Tirana, Tirana, ALBANIA 

*Author of correspondence; Email: egon_andoni@yahoo.com 

______________________________________________________________________ 

Abstract  

Canine babesiosis is caused by the intra-erythrocytes haemoprotozoan parasite of the genus Babesia. The dogs 
were presents in the clinic of Small Animal at the Veterinary Faculty of Tirana, during the period February 
2011-February 2012. Plasma was separated for the evaluation of blood chemistry parameters. The serum 
biochemistry included Blood Urea Nitrogen (BUN), Creatinine, Total protein, Albumin, Asparate amino 
Transferase (AST), Alanine amino Transferase (ALT), Alkaline Phosphatase (ALP). These values were 
measured by automated clinical chemistry analyzer using standard kits. Only in one case which was classified as 
complicated babesiosis there was elevated ratio of ALP and Creatinine. The elevated creatinine was 
significantly higher (mean 35%) than of those with normal creatinine (mean 22%). The elevated serum urea and 
the increase of serum creatinine are possible of decreased blood pressure or hypovolaemia. In the other five 
cases the biochemical values were within normal ranges and varied for each dogs. 
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1. Introduction 

Canine babesiosis is haemoprotozoan 
apicomplexan parasite which is able to infect dogs and 
other mammals. The disease occurs throughout the 
world and has a global significance. Canine 
piroplasms have historically been classified as “large 
babesia” (B. canis) and “small babesia” (B. gibsoni) 
are the two species that cause canine babesiosis 
world-wide. PCR analysis divides the B. canis in three 
sub-species: B canis rossi, B canis canis and B canis 
vogeli. The three sub-species are morphologically 
indistinguishable and demonstrate variations in 
clinical signs, geographical distribution and vector 
specificity [1]. Infected ticks are responsible for the 
transmission of the disease by the bite. At the same 
time there are other possibilities to spread the disease 
such as blood transfusion or transplancental way, 
which and may result in the birth of fading puppies. 
Most incidents are connected with the seasonal 
activity of ticks. There are two peak activity periods 
of the ticks: during spring-summer (April to June), 
and summer-autumn (August to October). The 
parasite can be detected from blood smears made from 
peripheral or central blood smears. In the peripheral 
blood the level of parasiteamia is higher, and Babesia 
canis piroplasms generally are pear-shaped occurring 
inside the erythrocyte. Babesia canis is distributed in 
Europe and Asia seroprevalence ranges from 20-30% 
with mortality rate 1.5%. The patogenicity of Babesia 

is determined by the species and strain involved. The 
severity of the disease varies from a relatively mild to 
a fatal disease. The typical signs of canine babesiosis 
are progressive acute haemolysis, depression, pale 
mucous membranes, fever and anorexia lack of 
appetite, haemoglobinuria, bilirubinuria, apathy, 
jaundice, spleeno and hepatomegalia, vomiting and 
death. Babesiosis can generally be classified as acute, 
chronic or subclinical. Other authors classified the 
canine babesiosis as uncomplicated or complicated. 
The clinical manifestations of complicated babesiosis 
are not easy to explain by the hemolytic disease 
process. Various clinical abnormalities appearing in 
complicated babesiosis such as: cerebral babesiosis, 
acute renal failure, acute pancreatitis, cardiac changes, 
icterus, multiple-organ dysfunction syndrome 
(MODS), caugulopathy and acute respiratory distress 
syndrome. This clinical manifestation of complicated 
babesiosis is not easy to explain by the hemolytic 
disease process. Pathogenesis involves immunologic 
factors, increased lipid peroxidation and activation of 
the coagulation cascade. Soluble parasite proteases 
activate the kallikrein system and induce the 
fibrinogen-like protein (FLP) formation. At the same 
time tissue hypoxia is a common feature in canine 
babesiosis and is probably one of the major causes for 
the release of cytokines and other inflammatory 
mediators. Also lactic acid generation from tissue 
hypoxia is considered the main reason for metabolic 
acidosis that develops in animal with babesiosis. In 
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dogs infected with babesia the biochemistry values 
usually are within normal range and the alternation of 
this value it is strongly related with the gravity of the 
disease and tissue hypoxia. Renal insufficiency is 
observed in dogs infected with B. canis [7]. The 
resultant effect of hypoxia on the kidney is the 
decrease glomerular filtration rate (GFR). At the same 
time dogs with babesiosis tend to be hypontensive 
which will further reduce renal blood flow. Signs of 
renal damage are reflected in urinalysis by the 
presence of proteinuria and it is common in 
complicated and uncomplicated cases. Blood Urea 
Nitrogen (BUN) and Creatinine values increase their 
value in infected dogs [5]. The increase of these 
values may be inflicted from anorexia dehydration or 
hyperthermia. In dogs infected with babesia is 
considered that exist a hepatopathy when appear 
hyperbilirubinemia, hyperglobulinemia or icterus [3]. 
Oslo the values of Asparate amino Transferase (AST), 
Alanine amino Transferase(ALT), change causing 
acid-base change and electrolytes imbalances [2]. The 
purpose of this study is to determine the biochemistry 
changes in dogs naturally infected with canine 
babesiosis presented in the clinic of Small Animal at 
the Veterinary Faculty of Tirana.  

2. Materials and methods  

Samples of blood were collected from dogs 
naturally infected with Babesia during the period 
February 2011- February 2012. The animal was 
considered infected when pear shaped babesia was 
observed inside infected erythrocytes in Wright-
Giemsa stained blood smears. The animals were 
divided in two groups. Group 1, severe uncomplicated 
babesiosis was hematocrit value was less than 20%. 
Group 2, complicate babesiosis with various 

complications such as respiratory distress, multiple 
organ dysfunction syndrome, immune-mediated 
haemolytic anemia, elevated Alanine amino- 
Transferase (ALT), icterus, coagulopathy, acute renal 
failure, hypontesive shock, hypoglycaemia and 
hemoconcentration pancreatitis. After the treatment 
the animals required additional therapy according to 
the complications developed such as antibiotics, 
whole blood transfusion, fluids and oxygen 
supplementation. Plasma was separated for the 
evaluation of blood chemistry parameters. As 
anticoagulant was used Ethylenediamine Tetraacetic 
Acid (EDTA).The serum biochemistry included Blood 
Urea Nitrogen (BUN), Creatinine, Total protein, 
Bilirubin, Asparate amino Transferase (AST), Alanine 
amino Transferase(ALT). These values were 
measured by automated clinical chemistry analyzer ( 
EMP -168 Vet) using standard kits. A single dose of 
imidocarb dipropionate (Imizol 6 mg/kg) injection 
was given subcutaneously to all the dogs to eliminate 
the Babesia infection on the day of the admission. 
After two weeks microscopic evaluation of the blood 
smears was used to determine the presented of the 
parasite in treated animal. At the same time we 
evaluate again all the biochemistry values of the 
treated animal to see if were fully reconverted.  

3. Results 

During one year (February 2011- February 
2012), 18 cases of naturally dogs infected with canine 
babesiosis were diagnosed at the veterinary clinic of 
Small Animal at the Veterinary Faculty of Tirana. 
Twelve cases were classified as severe uncomplicated 
babesiosis and six cases as complicate basesiosis. The 
mean of the age was five years old and 55% of the 
animals were male and 45% were female. 

Table 1: Biochemical findings (Mean±Se) in severe uncomplicated babesiosis (n=12)  

Parameter  Units  Mean±Se  Observation range  Reference range  
BUN  mg/dl  25 10-37.0 7-32 
Creatinine mg/dl  1.1 0.8-2.8  0.5-1.4 
Total prot  g/dl  6.25 5.8-7.2  4.8-7.6 
Bilirubin  g/dl  0.7 0.4-2.4  0.0-0.8 
ALT  IU/L  68.5 15-145  10-100  
AST  IU/L  52 21.0-84  10-75 

The Biochemical parameters in severe 
uncomplicated cases at the moment of identification 
show elevated BUN in (2/12 16.6 %) elevated 
creatinine was significantly higher (3/12 25%), AST 
value was increase in (2/12 16,6%) ALT (3/12 25%), 
Bilirubine (4/12 33.3 %) and Total proteine elevated 
in (1/12 8.3%). Table 2 give the serum biochemical 

values in dogs infected with complicate babesiosis. 
The complicated cases at the moment of identification 
show elevated creatinine was significantly higher (2/6 
33%), BUN (2/6 33%), ALT (3/6 50%), AST (2/6 
33%) Total proteine (1/6 16.6 %) Bilirubine (3/6 
50%). 
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The Biochemical parameters in severe 
uncomplicated cases two weeks after treatment show 
elevated BUN in (2/12 16.6 %) elevated creatinine 
was significantly higher (2/12 16%), AST value was 

increase in (1/12 16,6%) ALT (2/12 16.6%), 
Bilirubine (2/12 16.6 %) and Total proteine was in 
normal range.  

Table 2: Biochemical findings (Mean±Se) in complicate babesiosis (n=6)  

Parameter  Units  Mean±Se  Observation range  Reference range  
BUN  mg/dl  28 10-37.0 7-32 
Creatinine mg/dl  1.3 0.8-3.8  0.5-1.4 
Total prot  g/dl  6.36 5.8-7.5  4.8-7.6 
Bilirubin  g/dl  0.65 0.6-3.2  0.0-0.8 
ALT  IU/L  76.8 15-210  0-100  
AST  IU/L  42.5 12.0-82  15-75 

Table 3: Biochemical findings (Mean±Se) in severe uncomplicated babesiosis (n=12, after 2 weeks)  

Parameter  Units  Mean±Se  Observation range  Reference range  
BUN  mg/dl  25 10-35.0 7-32 
Creatinine mg/dl  1.3 0.8-1.9  0.5-1.4 
Total prot  g/dl  6.5 5.8-8.2  5.3-7.6 
Bilirubin  g/dl  0.5 0.4-1.25  0.0-0.8 
ALT  IU/L  68.5 15-135  0-100  
AST  IU/L  48.5 12.0-88  10-75 

Table 4: Biochemical findings (Mean±Se) in complicate babesiosis (n=6, after 2 weeks)  

Parameter  Units  Mean±Se  Observation range  Reference range  
BUN  mg/dl  21.5 10-37.0 7-32 
Creatinine mg/dl  1.3 0.8-2.6  0.5-1.4 
Total prot  g/dl  6.7 5.8-7.2  5.3-7.6 
Bilirubin  g/dl  0.7 0.5-2.1  0.0-0.8 
ALT  IU/L  76.8 15-155  10-100  
AST  IU/L  52 12.0-81.5  10-75 

The Biochemical parameters in complicated 
cases two week after treatment show elevated 
creatinine was significantly higher (2/6 33%), BUN 
(2/6 33%), AST value was increase in (1/6 16,6%) 
ALT (1/6 16.6%), Total proteine was in normal range 
and Bilirubine (1/6 16.6 %). 

4. Discussion 

Canine babesiosis is a tick-borne disease spread 
in many areas throughout the Europe. In this study 
was focus in biochemical changes in dogs naturally 
infected in Tirana area. Alterations in biochemical 
parameters vary and depend on the severity of the 
case and tissue hypoxia. Usually animals infected with 
canine babesiosis don’t show biochemical changes. 
However these values are different in any case. The 
value of Alanine amino Transferase (ALT) icrease in 
hepatic inflammation and it is strongly related with 
the number of damage hepotocist. In the present 
study, the main biochemical findings were 
hypoproteinemia, hypoalbuminemia, increase of the 
serum activity of ALT and ALP, hyperbilirubinemia 

as previously described [4]. The level of Bilirubin 
usually is elevated severe uncomplicated cases 
infected from dogs in dogs infected Babesia canis 
[10], but we notice this difference in 16.6% of the 
cases. The value of Bilirubin, Asparate amino 
Transferase (AST), Alanine amino Transferase (ALT) 
was higher in animal infected with complicate 
babesiosis. Also the value of creatinine and BUN 
changed in complicate babesiosis, and these results 
are similar with [3]. The complicated babesiosis 
shows elevated creatinine level and may be related to 
acute renal failure, which is characterized by the 
sudden renal function. The elevated creatinine level in 
some of the cases when other parameters were within 
normal range suggests that it may have been pre-renal 
in origin. Studies has shows that elevated creatinine is 
associate with the increase risk of death in canine 
babesiosis. Same cases show higher value of Blood 
Urea Nitrogen without elevated values of creatinine 
[8]. The elevated serum urea without a corresponding 
increase in the serum creatinine has been attributed to 
catabolism of lysed erythrocytes increasing ammonia 
load on the liver and at the same time increasing the 
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urea production, diet reach in proteins or the presents 
of diffuse hemorrhagia in digestive system. Anyway 
the high values of BUN are a constant danger in dogs 
infected with babesiosis. The increase only of BUN 
value is not a trust indication of renal insufficiency 
[6]. The increase of both creatine and serum urea 
above the reference value above the reference value is 
a clear sign of azotemia. Dehydration 
methaemoglobinaemia and hypoxia which are 
observed in babesiosis are considered to be causes of 
renal dysfunction, which result in an increased value 
of the serum urea and creatinine [7]. The value of total 
protein was within normal range only in one case of 
complicated babesiosis shows differences. The value 
of Asparate amino Transferase (AST), Alanine amino 
Transferase (ALT) and Bilirubin was higher in both 
groups even after the treatment. These values still 
remain high for 10-12 days after the treatment [11]. In 
some cases the value of ALP still remain high and it 
may be related with the increase activity of 
Osteoblasts during the process of bone formation. At 
the same time the value of creatine and BUN still 
remain high in animal infected with complicate 
babesiosis. These results are in the same with a study 
done from [7], were animals shows elevated values of 
creatine and BUN even after 10-28 days after 
infection. This high value of creatinine may be related 
with the decrease of blood pressure or volemia. 
Hypotension causes dilution of the blood and the 
correlation between the level of creatinine 
concentration and haematocrit [9]. The value of total 
protein was within normal ranges in both groups after 
the treatment. The value of Asparate amino 
Transferase (AST), Alanine amino Transferase (ALT) 
were within normal range in the best part of the 
animal after the treatment. These finding show the 
great capacity of regeneration of liver. Azotemia 
observed in dogs infected with B. canis seems to be 
the consequence of the decrease renal perfusion, with 
lead to renal hypoxia. 

5. References  

1. Caccio SM, Antunovic B, Moretti A, Mangili V, 
Marinculic A, Baric RR, Slemenda SB Y 
Pieniazek, NJ: Molecular characterization of 
Babesia canis canis and Babesia canis vogeli 

from naturally infected European dogs. Vet 
Parasitol., 2002, 106 (4): 285-292. 

2. Furlanello T, Fiorio F, Caldin M, Lubas G, 
Solano-Gallego L: Clinicopathological findings 
in naturally occurring cases of babesiosis 
caused by large form Babesia from dogs of 
northeastern Italy. Vet Parasitol., 2005, 134:77–
85. 

3. Jacobson LS, Lobetti RG Y, Vaughan -Vcott T: 
Blood pressure changes in dogs with babesiosis. 
J S Afr Vet Assoc., 2006, 7 1 (1): 14-20. 

4. Lobetti RG: Canine babesiosis. In: Day MJ, 
Mackin A, Littlewood JD (Eds.), BSAVA Manual 
of Canine and Feline Haematology and 
Transfusion Medicine. BSAVA, Gloucester, 
2000, 85–91. 

5. Lobetti RG, Mohr AJ, Dippenaar T Y Myburgh, 
E: A preliminary study on the serum protein 
response in canine babesiosis. J S Afr Vet Assoc., 
2000, 71 (1): 38-42. 

6. Lobetti RG: Renal function in canine babesiosis. 
17th ECVIM-CA Congress and 9th ESVCP 
Congress. Budapest (Hungría), 2007. 

7. Mathe A, Voros K, Papp L, Reiczigel J: Clinical 
manifestations of canine babesiosis in Hungary 
(63 cases). Acta Vet Hung., 2006, 54: 367–385. 

8. Máthé A, Dobos-kovács, M Y Vörös, K: 
Histological and ultrastructural studies of 
renal lesions in Babesia canis infected dogs 
treated with imidocarb. Acta Vet Hung., 2006, 
55 (4): 511-523. 

9. Schetters TP, Kleuskens JA, Van de Crommert J, 
De Leeuw PW, Finizio AL Y Gorenflot: Systemic 
inflammatory responses in dogs experimentally 
infected with Babesia canis; a haematological 
study. Vet Parasitol., 2009, 162 (1-2): 7-15. 

10. Solano-Gallego L Trotta M, Carli E, Carcy B, 
Caldin M Y Furlanello T: Babesia canis canis 
and Babesia canis vogeli clinicopathological 
findings and DNA detection by means of PCR-
RFLP in blood from Italian dogs suspected of 
tick-borne disease. Vet Parasitol., 2008, 157 (3-
4): 211-221. 

11. Vercammen,F, DE Deken R Y Maes L: Clinical 
and serological observations on experimental 
infections with Babesia canis and its diagnosis 
using the IFAT. Parasite., 1995, 2 (4): 407-410. 

 


