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Abstract: Diarrhea is one of most faced medical problems in canine practice; viral causes comprise a good
proportion. Thirty-five diarrheic dogs examined in this study for clinical signs, hematologic, serum biochemical
alterations; rapid in-clinic immune chromatography test used to determine the causative agents and results were
compared to RT-PCR findings. Anemia, leucopenia, neutropenia and lymphopenia were the most observed
hematologic  alterations  in  both  viruses,  increase  in ALT, ALP, triglycerides with decrease in albumin,
sodium and chloride were the most observed serum biochemical alterations in CPV while increase in BUN and
triglycerides and decrease in sodium level observed in CDV. Immune chromatography [IC] test is a rapid,
sensitive  and accurate  tool for in-clinic diagnosis for both CPV and CDV antigen and when compared with
RT-PCR for CDV. 
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INTRODUCTION [9-11] along with hypoalbuminemia, hypoproteniemia and

In canine practice, diarrhea is a common complaint the frequent abnormalities observed in CPV infection.
faced by canine medical practitioners daily [1], it  is a Lymphopenia with leucopenia or leucocytosis and anemia
multi-factorial condition, the etiologic agents include diet, along with hypoalbuminemia and elevated BUN are the
parasites and infectious agents [2], viral causes as canine characteristic alterations associated with CDV infection
parvovirus (CPV) and canine Distemper virus (CDV) [13, 14].
comprise a part of this problem. Many diagnostic techniques developed for rapid

CPV-2 is a common cause of acute hemorrhagic detection of offending organism, of which immune
enteritis in dogs; it is small non-enveloped DNA virus [3]. chromatography. Immune chromatography (IC) test has
Anorexia, depression, fever, vomiting and small bowel developed as rapid in-clinic diagnostic tool used in
diarrhea ranged from mucoid to hemorrhagic and clinical practice for quick detection of CDV and CPV
dehydration are the most consistent clinical signs antigens [15, 16]. RT-PCR remains fast, sensitive and
associated with CPV enteritis [4]. specific method for diagnosis of CDV infection in dogs

CDV is a member of paramyxoviridae that cause [17], but the availability of the utility limits its usage.
severe multi-systemic fatal illness [5], the clinical This study designed to inspect the clinical,
presentations correlated essentially to respiratory, hematologic, clinic- pathological alterations associated
gastrointestinal (of which the diarrhea) and central with CDV and CPV infected dogs with special reference to
nervous system [6, 7]. Distemper virus has the second immune chromatography as rapid in-clinic diagnostic tool.
high  fatality   rate   compared to any infectious disease;
it came after the rabies in domestic dogs [8]. MATERIALS AND METHODS

Few papers discussed the hematological and
biochemical alterations in CPV and CDV infected dogs. A total number of 35 diarrheic dogs used in this
Panleucopenia,  neutropenia,  lymphopenia  and anemia study,  dogs  referred  to  Small Animal Medicine

increase in serum triglycerides concentrations [11, 12] are
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Teaching  Hospital,  Faculty  of Veterinary Medicine, RESULTS
Cairo University, clinical signs recorded at the time of
admission, complete examination, clinical hematology The  most  consistent  clinical  signs observed in
performed. CPV-infected dogs were fever (17/24), bloody diarrhea

Sera  of  infected animals analyzed for ALT, AST, (17/24), diarrhea (7/24), vomiting (12/24) and dehydration,
total protein, albumin, bun, creatinine, triglycerides, while the most consistent clinical signs  observed in
sodium and chloride (Stanbio, Texas, USA), ALP  and CDV-infected dogs were fever (10/11), diarrhea (11/11),
total bilirubin (QCA, Tarrogona, Spain) using respiratory signs (11/11), vomiting (6/11) and dehydration.
spectrophotometer (APEL, PD-303S, Japan). The  hematologic  results  showed a decrease in

Immunochromatographic    assay    was   performed RBCs count, hemoglobin content, PCV percentage,
for both CDV and CPV antigen detection using leucocytes count, neutrophil and lymphocyte in both
commercial  test  kits  (Canine  Parvo  Virus  Ag  Rapid CPV-infected dogs and CDV- infected Dogs when
Test  Kit   by   Immunochromatographic   Assay   and compared  to  normal  reference  ranges  as  showed in
One-step Canine distemper virus Ag test, Quicking Table 2.
Biotech Co, Ltd, Shanghai, China) according to Serum biochemical analysis showed a decrease in
manufacturer instructions. albumin concentration with increased activities of ALT

RNA  was  extracted from fresh whole using QIAamp and ALP, bilirubin, triglycerides and BUN along with a
RNA blood mini kit (QIAGEN) according to decrease  in  sodium  and  chloride  in   CPV-infected
manufacturer's  instructions.  Primers   that   amplify dogs. Serum  biochemical alterations in CDV-infected
canine  distemper  nucleoprotein (NP) gene sequences dogs showed  an increase in triglyceride and BUN
[17, 18] Table 1, expected amplicons lengths are 260 and concentration along  with  decrease  in  sodium  level
287bp respectively. RT-PCR was performed according to when  compared to  normal  reference  ranges  as  showed
the method described by Frisk et al. [17]. in  Table 2.

Table 1: Primers used for RT-PCR
Sequence 5'-3' Direction Expected amplicon length
AAC TAT GTA TCC GGC TCT TGG Sense 260bp
CGA GTC TGA AGT AAG CTG GGT Antisense
ACA GGA TTG CTG AGG ACC TAT Sense 287bp
CAA GAT AAC CAT GTA CGG TGC Antisense
Primers that amplify canine distemper nucleoprotein (NP) gene sequences according to Frisk et al. [17] and Sidhu et al. [18] 

Table 2. Hematologic and serum biochemical findings of CPV and CDV infected dogs
CPV infected dogs CDV infected dogs
------------------------ ----------------------- International

Parameter Mean ±SEM Mean ±SEM Reference range*
RBCs ×10 /ìl 4.0341±0.31 4.26±0.334 5.5 – 8.56

Hemoglobin g/dl 11.939±0.52 10.47±1.394 12.0 – 18.0
PCV % 36.118±1.404 31.70±3.31 37 – 55
WBCs ×10 /ìl 3.935±0.289 4.054±0.81 6,000 – 17,0003

Neutrophil ×10 /ìl 2.675±0.321 2.878±0.201 3,000 – 11,5003

Lymphocyte ×10 /ìl 0.865±0.129 0.729±0.112 1,000 – 4,8003

Total Protein g/dl 5.797±0.37 6.61±1.64 5.3–7.6
Albumin g/dl 2.54±0.21 3.53±1.12 3.2–4.7
Globulin 3.257±0.68 3.08±0.57 1.5–3.5
ALT u/l 99.37±14.04 65.36±16.41 10–94
AST u/l 59.47±13.9 59.98±11.7 10–62
ALP u/l 194.61±15.7 107.30±14.28 20-156
Cholesterol mg/dl 211.160±32.8 213.18±14.8 135-270
Triglycerides mg/dl 173.67±12.8 178.22±16.3 20-112
Total bilirubin mg/dl 0.73±0.34 0.343±0.124 0.1–0.6
BUN mg/dl 32.62±8.55 30.58±6.59 10–28
Creatinine mg/dl 0.882±0.322 1.22±0.231 0.5–1.4
Sodium mEq/L 138.69±5.32 140.3±4.18 141-152
Chloride mEq/L 90.235±15.6 114.73±21.3 105-115
*International reference range according to Tvedten [19], Kaneko et al. [20] and Rizzi et al. [21].



Global Veterinaria, 13 (3): 302-307, 2014

304

Photo 1: Analysis of Reverse transcription Polymerase Chain reaction (RT- PCR) products showing the positive
samples at260 and 287bp for canine distemper virus.

IC   test  was  able  to  detect   CDV  antigen in A decrease in Leucocytes, neutrophils and
(10/35) samples and CPV antigen  on  (24/35)  samples. lymphocytes compared to the normal reference ranges
The confirmation of the diagnosis performed based on were found in CPV infection, the destruction of rapidly
RT-PCR dedicated for CDV using two different primers, dividing cells along with massive neutrophil exudation
both 260 and 287 bp amplicon (photo 1) detected in into  damaged gut [26], the destruction of mitotically
(11/35) samples. active precursors of circulating leucocytes especially

DISCUSSION An  observed decrease in PCV, HB and RBCs count

Diarrhea is a common manifestation clinical range. A proposed erythroid hypoplasia by the virus has
practitioner's deal with daily, numerous viruses are been suggested [28] or production of inflammatory
implicated   as   the  cause   of   diarrhea   in   dogs; mediators that can inhibit the erythropioisis and decrease
primary  intestinal viruses of dogs are CPV and CDV [1]. the RBCs life span [29]. A decrease in leucocytes with
A constellation of signs observed in CPV infection, subsequent decrease in neutrophils and lymphocytes was
Goddard and Leisewitz [22] found although the signs are found, leucopenia is a primary lymphopenia due to viral
non-specific, but it may form the basis of preliminary damage of lymphoid cells [6], the viral multiplication in
diagnosis. Pro-inflammatory cytokines and endotoxin may lymph nodes is responsible for lymphopenia and
potentiate a systemic inflammatory response [23]. subsequent leucopenia along with lymphoid depletion,

A pantropic signs nature of CDV infection observed, necrosis, apoptosis [30] and loss of lymphocyte
CDV infects the macrophages and lymphocytes which proliferation ability [7].
carries the virus to surface epithelium of respiratory, An observed decrease in albumin, sodium and
digestive and nervous system with clinical signs ensue chloride levels along with observed increase in ALT, ALP,
[6]. bilirubin, triglycerides and BUN in CPV-infected dogs

An observed decrease in RBCs, HB and PCV values when compared to normal reference ranges, the puppies
in  CPV-infected dogs, a virus suppression of bone with CPV enteritis may develop severe protein losing
marrow along with alterations in erthroid, myloid and enteropathy due to intestinal villi damage [31] or intestinal
megakaryocyte  can  cause   these   alterations   [24]. hemorrhage [19]. Serum enzymes AST, ALT and ALP
Wazir et al.[25] attributed the reduction in erythrogram to showed non-significant increase compared to healthy
intestinal hemorrhage. control [25].

neutrophils could be involved [27].

in CDV-infected dogs compared to normal reference
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The increase in triglycerides levels is thought to be most observed hematologic alterations in both viruses,
mediated by acute phase response accompanying lipid increase in ALT, ALP, triglycerides with decrease in
metabolism alterations [32]. The dehydration associated albumin, sodium and chloride are the most observed
with the illness can cause an elevation in BUN serum biochemical alterations in CPV. Few biochemical
concentration  [33].  The  gastrointestinal  lesion, abnormalities  detected  in  CDV including increase in
intestinal loss in diarrhea or loss in vomiting are BUN  and  triglycerides  and  decrease  in  sodium level.
responsible for electrolyte abnormalities [34]. IC test is a rapid, sensitive and accurate tool for in-clinic

An increase in triglyceride and BUN in CDV with diagnosis for CDV and CPV antigen and when compared
decrease in sodium levels compared to reference ranges with RT-PCR for CDV, it showed nearly similar results.
were observed, measurement of triglycerides is indicated
if  clinical  signs  associated  with  hypertriglycerdiemia ACKNOWLEDGEMENT
are  exist  (i.e.  seizures  and   gastrointestinal   signs) [35];
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are hypertriglycerdaemia [19]. The decrease in tissue Professor Taher A Baraka for his valuable aid in
perfusion and dehydration may lead to increase in BUN improvement of this paper.
levels [33]. Non-renal losses of sodium may be
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