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STUDY OF HAEMATOLOGICAL PROFILES OF DOGS
INFECTED WITH PATHOGENIC AEROBES

P. Mukherjeg& A. Chakrabartj T. Hat, K. Batabyal%, B. Das

ABSTRACT: Pet dogs occasionally suffer from infections in different parts of urinary system. A total

of 289 adult dogs were examined for detection of urinary infection and 123 (42.5%) dogs were found
infected. Infection in the male dogs was less common (41.4%) than the bitches (58.6%). Urinary tract
infections (44.7%) were found to be the most common cases followed by urolithiasis (27.6%), cystitis
(23.6%) and nephritis (3.6%). The upper urinary tract infections were very less (4.1%) than the
lower urinary tract infections (95.9%). The prevalence of both upper and lower urinary tract infections
were the highest (57.7%) in the winter months followed by summer (29.3%) and rainy seasons (13%)
irrespective of sexes. Among the infected dogs, 34 (27.6%) were infected by strainEsifherichia coli
and 16 (43.2%) by pathogeni&taphylococcussp. As a whole 40.6% of the infected dogs were infected
by these organisms. The Haemoglobin content was more in nephritis and nephrolithiasis cases
(13g/dl) than the non-infected or control animals (12.2g/dl) but were slightly lower in urolithiasis
(11.8), cystitis and other cases of urinary infections (11.9). PCV was recorded highest in case of
urolithiasis (42.8%) followed by nephrolithiasis (41%), nephritis (40.2%), cystitis and other cases
(39.5%) than in controls (38.6%). Total erythrocyte count (TEC) were much lower in nephritis and
nephrolithiasis (3.8-3.9 x1@0cub.mm) but more or less same as that of control (6.1) in cases of urolithiasis,
cystitis and other cases of urinary infections (5.9 — 6.1). The level of TLC were always higher in all
types of infections like nephritis (15.5x1%cub.mm), nephrolithiasis (12.5), urolithiasis (8.8), cystitis
and other cases (9.4) in comparison to the non-infected control dogs (8.6).
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INTRODUCTION of the animal (Davisonet al, 1999).
Dog is perhaps the most favoured domesti&scherichia coliand Staphylococcus aureus
animal among all the pet animals. Dogs suffewere the most prevalent organisms found to be
from various bacterial diseases affecting urinaryssociated with urinary tract infections of dogs

tracts leading to mal-functioning of these organ§Momonhetal., 2011). Kidneys along with other
followed by critical medical emergency or deathurinary organs act as filters of the body to clean

! Department of Veterinary Medicine, Ethics and Jurisprudence, Faculty of Veterinary & Animal
Sciences, West Bengal University of Animal and Fishery Sciences, Kolkata —70037, India.

2 Department of Veterinary Microbiology, Faculty of Veterinary & Animal Sciences, West Bengal
University of Animal and Fishery Sciences, Kolkata —70037, India.

* Corresponding author, e-mail: drkb.micro@gmail.com

81



Exploratory Animal and Medical Research, \Vol.4, Issue 1, June, 2014

blood of wastes and to retain essential elementsalanced diet with adlibitum water. Urine and
needed by the body. Kidney keep the propeblood samples were collected from these dogs
balance of salts and acids in the body, producaseptically for comparison with that of the
hormones and enzymes which help to controinfected ones.
blood pressure and internal water balance. They The infected urine samples were enriched in
help maintain the blood composition, pH levelsutrient broth after followed by overnight
and maintain mineral balance of the bodyncubation at 3T. The primary isolations were
(Kidney Health Australia 2008). done on nutrient agar and selective isolation
The urinary tract diseases may hamper thevere done on MacConkey's agar and EMB agar
blood parameters like haemoglobin (Hb),for E.coli and on Mannitol salt agar for
packed cell volume (PCV), total erythrocyte Staphylococcusp. All the isolates were
count (TEC) and total leucocytes count (TLC)identified on the basis of morphological,
(Norris et al, 2000). Considering the dreadful cultural and biochemical characters as
effect of these infections in dogs, this study isnentioned by Buxton and Fraser (1977).
aimed to detect the prevalence of urinary trac€ommon tests carried out were as Indole, MR,
infections in dogs with the etiological agentsVP, Citrate utilization, urease, catalase and
and changes in haematological profiles oftoagulase test.

clinically affected cases. Blood samples were collected aseptically
from all infected and control animals @5ml in
MATERIALS AND METHODS sterile screw capped vials containing 4%

In this study, 289 dogs were examined angodium citrate solution as anticoagulant (1:16)
samples were collected only from the infectedor following haematological studies -
animals (123 nos.) which were showinghaemoglobin (Hb), packed cell volume (PCV),
abnormalities in urination. The diseasesiotal erythrocyte count (TEC) and total
considered were: i) diseases of upper urinarieukocyte count (TLC). Haemoglobin was
tract: nephritis and nephrolithiasis andestimated by Sahli’'s method (Schaénal.,

i) diseases of the lower urinary tract:1975) with modification and the values were
urolithiasis, urinary tract infections (UTI) and expressed as g/dl, packed cell volume was
cystitis. All samples (urine and blood) weremeasured by micro-haematocrit method and the
collected aseptically from dogs (of variousvalues were expressed as percentage (%), total
breedsviz. Dalmatians, Spitz, Labrador, erythrocytic count (millions /cu.mm.) and total
Dachshund and German Shepherd) showintgucocytic count (thousand/cu.mm.) were
manifestation of renal diseases of both sexesounted by haemocytometer as per the method
within the age group of 3 - 8 yrs during variousdescribed by Schalnet al(1975). All
seasons to study the seasonal and sex variatiogglculations were done with the help of SPSS
as detailed below: software (10.0 version).

In this study for comparison, a group of
10 healthy dogs (5 male and 5 female) were RESULTS AND DISCUSSION
maintained as control group of dogs. These dogs The infected dogs were examined clinically
were selected from different breeds, agedor the detection of diseases with the help of
between 3-8 years and were maintained othe sign and symptoms like dysuria, haematuria,
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Table 1: Details of sample collection from different urinary tract infections of dogs.

Samples Male| Female Total Samples Male Female Total

collected from collected during

Nephritis 2 2 4 Summer season 14 22 36

Nephrolithiasis| 1 0 1 (Feb. — May)

Urolithiasis 16 18 34 Rainy season 5 11 16

Cystitis 6 23 29 (June — Sept.)

Urinary tract | 26 29 55| Winter season 32 39 71

infections (UTI (Oct. —Jan.)

Total 51 72 123 Total 51 72 123

Table 2: Results of changes in blood parameters in affected dogs.

Parameters/ Hb values PCV values TEC values TLC values
Type of Cases (g/dl) (%) (million/cu.mm) |(thousand/cu.mm)
Nephritis 13.04+0.2 40.2 + 0.37 3.7+0.25 15.5+0.34
Nephrolithiasis 13.0 41.0 3.8 12.5
Urolithiasis 11.8+0.2 42.8+0.24 5.9+0.08 8.81+0.13
Cystitis 11.8+0.1 39.1+0.56 6.1+0.13 9.34+0.12
Urinary tract 11.7+0.2 39.3+0.21 5.9+0.2 9.4+0.1
infections (UTI)
Control Dogs 12.04+0.2 38.6+0.24 5.8+0.37 8.52 +0.18

albuminuria, aneuria, vomition, urinary (23.6%) and nephritis (3.6%). This distribution
incontinence, dehydration and weakness alongf infections and prevalence were also
with variation in normal regards to temperature supported by Momokt al.,(2011) and Kumar
pulse rate and heart rate. Prevalence of renat al.(2013).

disease in females (58.6%) were higher in |nthe months of winter (October to January),
comparison to the males (41.4%). There wergne prevalence rate of both upper and lower
less number of upper urinary tract infectionsurinary tract infections were the highest up to
(5 i.e. 4.1%) than that of lower urinary tract 57.7% (71 nos.) followed by summer season
infections (118.e. 95.9%). The urinary tract (February to May) (36 nos.e 29.3%) and
infections (44.7%) were mostly prevalentjowest in rainy season (June to September)
followed by urolithiasis (27.6%), cystitis (16 nos.i.e 13%). The findings of the higher
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prevalence of renal diseases in winter monthsomparison with that of the control group but
were simulated with the observations ofwas lower in urolithiasis (Table 2). The
Ettinger and Feldman (2005) and Momohobservation of leukocytosis in nephritis and
etal.(2011). Decreased volume of water intakenephrolithiasis were similar with the findings
in the winter months may be the probable causef Ling et al.(1998) and Bartges (2000).

of higher prevalence of renal diseases in this |n this study, it was recorded that there were
season (Momokt al, 2011). marked reduction of TEC values in nephritis
Around 34 (27.6%) strains &. coliand 37 and nephrolithiasis but slight changes were
(30.1%)Staphylococcusp. were detected from there in others compared to the control ones
the Samp|eS '[eS'[ed in '[hIS Study. A“ tentatdiTable 2) A” previous Changes shown in
E. coliisolates showed positive result in indoleTgple 2 were significant in 5% level. These
and MR test but were negative to citratechanges may be due to a result of decreased
utilization, Voges-Proskauer and urease teskrythropoietinproduction (Guyton and Hall
The staphylococci isolates were positive to MR 996, Norriset all, 2000).
VP, catalase and urease tests but were negative
to indole and citrate utilization (Buxton and cONCLUSION

0
Fraser 197.7).' Only 16 (43.2%) of Bitches (59%) were more affected with
Staphylococci isolates were found to be

L , urinary tract infections than dogs (41%) out of
coagulase positive in this study and were | . ) . )

: . .which lower urinary tract infections (95.9%)
considered to be pathogenic in nature. This

| f path : bes in th were mostly prevalent during the winter months
g;e:ﬁrg:cetrch?n fgcgt?;rllz ao?rgoe: lvr\]/eree ;ZZ%B%).E. coliandStaphylococcusp. infections
y 9 were found in approx 28% and 13% cases

reported earlier by Casi al. (1992), Davison respectively. The Hb content and TLC levels

etal.(1999), Momoret al. (2011). tend to be increased in nephritis and

During estimation of haemoglobin (Hb) nephrolithiasis cases but PCV and TEC values

values, it was noticed that values were highe ) ) AN i
: . vere ign {)ecame higher in urolithiasis, cystitis and other
in case of nephritis and nephrolithiasis mUTI cases of dogs

comparison to control dogs (significant in 5%
level) where as in other cases there were not

marked changes (Table 2) which were also ACKNOWLEDGEMENT
supported by Bartges (2000), Sharetaal. The authors were very much grateful to the
(1982) and Sockett al. (1986). Vice-Chancellor, Director of Research, Dean

The PCV values were estimated to be highefraculty of Veterinary and Animal Sciences,,
in dogs having nephritis, nephrolithiasis andWest Bengal University of Animal and Fishery
urolithiasis (Table 2) which may be due toSciences, Kolkata for providing facilities for
haemoconcentration as a result of dehydratiotnis research work.
but not that much in case of UTI and cystitis
which were also reported by Sockett al. REFERENCES
(1986) and Waterman (1989).

The TLC values in nephritis, nephrolithiasis,
UTI and cystitis cases were higher in

Bartges JW (2000) Diseases of the Urinary
bladder. In: Saunders Small Animal Practice,

84



Study of haematological profiles of dogs infected with pathogenic aerobes.

Birchard, SJ, Sherding, RG. (eds). W.B. Saunders, Ling GV, Franti CE, Ruby AL, Johnson DL
Philadelphia. 943 - 957. Thurmond M (1998) Urolithiasis in Dogs I: Mineral
dprevalenc:e and inter relations of mineral

Buxton A, Fraser G (1977) Escherichia an iy American J Vet Res  59(5):
Staphylococcus. In: Animal Microbiology. Vol. 1. gcz)?p(;szlgon, age, sex. American J Vet Res ©

Blackwell Scientific Publications. Edinburg. 93 —
100, 157 - 158. Momoh ARM, Orhue PO, Idonije OB, Oaikhena
AG, Nwoke EO, etal. (2011) The antibiogram types

F etal.(1992) Cystine containing urinary calculi inof Escherichia Coli isolated from suspected urinary

dogs: 102 cases (1981-1989). J American velract infection samples. J Microbiol Biotech Res
Med Assoc 201(1): 129 - 133. 1(3): 57 - €5.
Norris CR, Williams BJ, Ling GV, Franti CE,

Davison AM, Cumming AD, Swainson CP, TurnerJ h DL L (2000) R d .
N (1999) Disease of the kidney and urinary system.0 nson DL, etal. ( ) Recurrent and persistent

In Davidson’s: Principles and Practice of Medicine U""Ma"y tract infections in dogs: 383 cases (1969 -

18"edn. Haslett C, Chilvers ER, Hunter JAA, Boon 1995). J American Hosp Assoc 36(6): 484 - 492.

NA. (eds) Edinburgh: Churchill Livingstone (UK).  Schalm OW, Jain NC, Carroll EJ (1975)
417 - 470. Veterinary Haematology.“®dn. Lee and Febiger,
ePhiladelphia.15-81.

Case LC, Ling GV, Frantic CE, Ruby AL, Stevens

Ettinger SJ, Feldman EC (2005) Diseases of th
dog and cat. In: Textbook of Veterinary Internal Sharma SN, Prasad B, Kohli RN, Singh J (1982)
Medicine. 6"edn. Vol-Il. W.B. Saunders, Pathophysiology of bovine uraemia. Indian J Anim
Philadelphia. 1563 -1591. Sci 52: 643 - 649.

Guyton AC, Hall JE (1996) Urine formation by  Sockett DC, Knight AP, Ferrman MJ, Kiehl AR,
the kidneys: glomerular filtration, renal blood flow Smith JA, et al. (1986) Metabolic changes due to
and their control. In: Textbook of Medical experimentally induced rupture of the bovine urinary
Physiology. 9edn. Prism Books Pvt. Ltd. Bangalore. bladder. Cornell Vet J 76: 198 - 212.

315 - 330. Waterman AE (1989) Disorder in fluid and

Kidney Health Australia (2008) http:/kidney.org.au/ electrolyte balance. In: Canine Medicine and

default.aspx. Accessed on April, 17, 2014. Therapeutics.®edn. Chandler, EA, Sutton, J.B. and
Kumar Y, Sood S, Sharma A, Mani KR (2013)Th0mp§on, D. (eds). Backwell Scientific
- o : Publications. Oxford. 317 - 339.

Antibiogram and characterization of resistance

markers amongdescherichia colilsolates from

urinary tract infections. J Infect Dev Ctries

7(7): 513 - 5109.

*Cite this article as: Mukherjee P, Chakrabarti A, Har T, Batabyal K, Das B (2014)
Study of haematological profiles of dogs infected with pathogenic aerobes.
Explor Anim Med Res 4(1): 81-85.

85



