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The relationship between canine body condition score and hematologic profile
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Abstract

This study aims to investigate the correlation between the body condition score (BCS) and hematological profiles of
stray dogs in Maha Sarakham province. The primary assessment of dog’s health was determined for screening their
health problems such as the cadaverous condition or diseases. The BSC of 65 stray dogs, which were divided into
34 male dogs (52.31 %) and 31 female dogs (47.69%), were assessed and their blood were collected for determining
the hematology profiles by an automated hematological analyzer. The results were analyzed and the correlation
between BCS and hematology profiles was investigated. The results showed that the average of BCS in tested canine
was 2.66 + 0.59 (lower than 3.5) which is defined as cadaverous condition. Moreover, all of studied canines exhibited
the thrombocytopenia condition. This study showed that sex and BCS did not significantly affect the hematology

profiles. Furthermore, there were no significant relationships between the hematology profiles and BCS.
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Table 1 The average of body condition score and the hematologic profiles

J Sci Technol MSU

Parameter Unit Mean * SD Reference
Body condition score 266 = 0.59
Red blood cells 10"”/L 6.08 + 122 5-8
Hemoglobin g/dl 1356 =+ 260 12-18
Hematocrit ratio 039 <+ 0.08 0.36-0.52
MCV fl 64.45 + 3.81 58-73
MCH pg 2246 + 1.26 20-25
MCHC g/dl 3466 + 0.61 32-36
White blood cells 10°/L 9.71 + 343 5-10
Neutrophils 10°/L 7.07 + 248 3-12
Eosinophils 10°/L 082 + 045 0.1-2
Basophils 10°/L 0.01 = 0.01 Rare
Lymphocytes 10°/L 116 = 0.60 1-7
Monocytes 10°/L 060 <+ 0.33 0.1-2
Platelets 10°/L 3359 + 2717 200-500

Table 2 The comparison of body condition score and the hematologic profiles between male and female studied canine

Parameter Unit Male Female
Body condition score 268 + 0.64 265 + 0.55
Red blood cells 10"/L 6.12 = 1.06 6.04 = 1.39
Hemoglobin g/dl 13.67 = 2.31 1343 + 293
Hematocrit ratio 039 £ 0.07 0.39 £ 0.09
MCV Fl 6460 + 4.37 6429 + 3.15
MCH pg 2239 + 140 2231 + 128
MCHC g/dl 3463 + 049 3469 + 0.74
White blood cells 10°/L 990 + 3.66 951 = 321
Neutrophils 10°/L 752 + 274 688 + 221
Eosinophils 10°/L 083 + 043 081 + 048
Basophils 10°/L 0.01 = 0.01 0.01 = 0.01
Lymphocytes 10°/L 114 + 0.56 117 + 0.66
Monocytes 10°/L 0.57 + 0.31 063 + 0.35
Platelets 10°/L 30.37 + 26.01 36.93 + 2840
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Table 3 The correlation between body condition score and the hematologic profiles

Parameter R’value P-value
Red blood cells -0.029 0.82
Hemoglobin -0.056 0.66
Hematocrit -0.044 0.72
MCV -0.061 0.63
MCH -0.050 0.70
MCHC -0.160 0.21
White blood cells -0.062 0.63
Neutrophils -0.093 0.46
Eosinophils -0.107 0.40
Basophils 0.237 0.08
Lymphocytes 0.124 0.33
Monocytes -0.041 0.75
Platelets -0.002 0.99

Table 4 The comparison between body condition score and the hematologic parameters (Mean + SD) of studied

canine
Body condition score
Parameter Unit
1 2 3 4 5
Red blood cells 10"/L NA 5.91+0.92 6.24+1.30 NA NA
Hemoglobin g/dl NA 13.324£2.02 13.86+2.76 NA NA
Hematocrit ratio NA 0.38+0.06 0.40+0.08 NA NA
MCV Fl NA 64.92+2.90 64.40+4.30 NA NA
MCH Pg NA 22.57+1.03 22.46+1.40 NA NA
MCHC g/dl NA 34.81+0.65 34.54+0.58 NA NA
White blood cells 10°/L NA 9.86+4.22 9.77+3.03 NA NA
Neutrophils 10°L NA 7.32+3.15 7.04+2.15 NA NA
Eosinophils 10°/L NA 0.85+0.52 0.83+0.41 NA NA
Basophils 10°/L NA 0.01+0.01 0.01£0.01 NA NA
Lymphocytes 10°/L NA 1.00+0.53 1.26+0.64 NA NA
Monocytes 10°/L NA 0.61+£0.41 0.59+0.28 NA NA
Platelets 10°/L NA 30.83+£30.62 35.70+£25.80 NA NA

NA = No available data



156 Thanaporn Asawapattanakul

Frsotuazazlua
qﬂfmﬁﬁﬂmﬁﬁmu 65 7lasunmstszfiudlafiainen
@199 1IN 13 @1 %mﬂmﬁlwadLL@iazW'mﬁma%agﬂu
RdunToatlugiddieniuiwinnialion an
nwmaaaﬁﬂmumﬁmﬁawaaqﬁmmﬁ'mﬁa 33.59+27.17
x10°/L (fnfide 200-500 x10°/L) Gswuniiendnninfide
an laslunguaziuuanuauyInkasinamesziy 2 uss
3 §41wIuLndaldeatadoiniy 0.83+30.62 uas
35.70+25.80 x10%/L asiw%ﬁmuqﬁfmﬁﬁnmvlaiﬁamw
nanloudiladpfivnlfinaaidoadunnaiaiinainmsaa
\Housaaluinaaidealasianns Anaplasma platys wia
Lﬁ'mﬂTaaﬁ’uﬁugmw finsaoanas Inslduniu
afialumafuideadvnliiAeaudaaifiadu Smame
ﬂéuﬁ’umaomﬁmaaﬁ (platelet aggregates) %Gﬂﬁim’aﬁl
foniasnaiensisaludaluanizideaiimia
mnm:mjuﬁﬂﬁ@hmﬁmﬁaﬂﬁgnﬁuﬁaULﬂéaaaﬂaaﬁaslg
Lﬁaﬁmsmﬁamﬂmmn@hwaamﬂmaaqﬁmwuimﬁﬁ
anuuanasiuludadsuddaiinnzimesdanuin
ﬂ'ﬂaﬁm’i‘nmmaaqﬁmLWﬂﬁLLa:meﬁﬂvl,ajﬁmmLmﬂ@m
AudsmoansasiUTENIas Rubioet al. (2014)"° Bourges-
Abella et al. (2011)° uaz Abinaya et al. (2018)"" Tuwms
#1890 Choi et al. (2011)"2 wuinwelifinadasn
TafednsuadiissanzdSnminaadeafidnnuwan
dslapwudnlwweaifisganduway agslsfiannfinig
anwwuimeduilasonilsidonadadmslafiaing
Tuan™

MNMSANBL AW R U AL
ANNENYIIYaITIINMBLazAMlafiadingt wazns
ﬁnmuﬁﬂmﬁmJﬂ:l,l,uumwauyirﬁmaaiwmsJLLa:ﬂ'ﬁ
Iaﬁm’i‘nmiuqﬁmﬁﬁmﬂ:uuumwauysrﬁmaaiwmﬂﬁ
seduangg wuinlifidnalafainelafiuilado
L?‘imﬂ’aw%aé‘uﬁufﬁumﬂmuumwuamgsrﬁmaatmmﬂ
FamenAR0ITUTLVBIBourges-Abella et al. (2015) i
ﬁﬂmmmﬂaﬁm’iwmluqﬁmﬁuﬁﬁtﬁa“ TupnizAidung
s91ulenanfinisiasuuasvaninnindaes
M w%afhﬂmuuﬁLﬁwg\ﬂﬁuuazdwa@iaﬁmfﬁ LI
284 Frank et al. (2015) MW NAZUUUANNINYTDEUDI
m'nmﬂﬁLﬁwga"ﬁuhqﬁmﬁuﬁm-mma?‘%w‘%Wna‘?ﬁ
AU ALt UUSIN M NI T was interleukin-6
(IL-6), Monocyte chemoattractant protein-1 (MCP-1) Tu
WaFan'® %dgﬂﬁ%’ﬁw’m macrophage, endothelial cell
18z adipocyte'” mMzdmilunnisiiameiienssniay

J Sci Technol MSU

Iu32d U1 TRALT0TINUNITRAIENT pro-inflammatory

16, 18, 19

marker NIV TUIA UL ANIZFINT 8971 D

1920 SeWUFAEIU I INTHaN NI

(abdominal region)
. X o
FUUNNT W
NIV Barazzoni et al. (2014) wuin
° ~ A v v A a A
Fnadaauasnnuiduiwdlulnaduuazdrdunlasa
a A o o & e e A 6
JolidanuFNRus UM TRNIaN Ellu&l‘l»j:‘lﬂl (body mass
X ' a & . o
index; BMI)"l,mw:uﬂmuummauy‘mmaaﬁamm:ml
102 FaduwlylufeniadoinuwiunanIdua3sh wanan
ﬁi’]a%’mﬁﬁﬂmuum’]uaug'sfﬁmaﬁ'wmﬂguﬁan’n:ﬁm
HINHAGaAININTINTBILIALRDALAY (red cell mass) NNY
ﬁ'i'w\‘lmﬂﬁmmammauﬁﬂLﬁammogaﬁuﬂauaﬂﬁa
$19mefinie polycythemia vera ld@azsanasatsanas
. A 4 Y. -
Yaslaiaauaslasiasy dassvassinrendlulnadnln
~ =1 v v d’ a a =
WatiaaunasuazanNutwassvasdlninadwluiie

a daa o =
LRAUAINUUINIO TN NI AT

aaanIIndszne
M ﬂﬁ%ﬁunqu%mmﬂmxﬁmLLW‘n HENRAS
WAINRLNAIRITANY LLa:"lﬁ%'umimgm'ﬂ:ﬁmﬂ@hu

ANNWFAIIIRTANIIRITANY

L@aN&13819D9

1. Hemachudha T. Rabies and dog population control
in Thailand: success or failure? J Med Assoc Thai
2005;88(1):120-3.

2. Denduangboripant J, Wacharapluesadee S, Lumlert-
dacha B, Ruankaew N, Hoonsuwan W, Puanghat A,
et al. Transmission dynamics of rabies virus in Thai-
land: implications for disease control. BMC Infect Dis
2005 Jun 29;5:52.

3. Inoue K, Maruyama S, Kabeya H, Kawanami K,
Yanai K, Jitchum S, et al. Prevalence of Bartonella
infection in cats and dogs in a metropolitan area,
Thailand. Epidemiol Infect 2009 Nov;137(11):1568-
73.

4. Suksawat J, Xuejie Y, Hancock SI, Hegarty BC,
Nilkumhang P, Breitschwerdt EB. Serologic and
Molecular Evidence of Coinfection with Multiple Vec-
tor®Borne Pathogens in Dogs from Thailand. J Vet
Intern Med 2001 Sep-Oct;15(5):453-62.



Vol 38. No 2, March-April 2019

10.

1.

12.

13.

14.

Sergi G, Coin A, Enzi G, Volpato S, Inelmen EM,
Buttarello M, et al. Role of visceral proteins in detect-
ing malnutrition in the elderly. Eur J Clin Nutr 2006
Feb;60(2):203-9.

Lund EM, Armstrong PJ, Kirk CA, Klausner JS.
Prevalence and risk factors for obesity in adult dogs
from private US veterinary practices. Intern J Appl
Res Vet Med 2006;4(2):177-186.

Fransson BA, Lagerstedt AS, Bergstrom A, Hagman
R, Park JS, Chew BP, et al. CRreactive protein, tumor
necrosis factor ¥, and interleukink6 in dogs with
pyometra and SIRS. J Vet Emerg Crit Care 2007
Dec;17(4):373-81.

Kido N, Kamegaya C, Omiya T, Wada Y, Takahashi
M, Yamamoto Y. Hematology and serum biochem-
istry in debilitated, free-ranging raccoon dogs (Nyc-
tereutes procyonoides) infested with sarcoptic
mange. Parasitol Int 2011 Dec;60(4):425-8.
Bourges-Abella N, Geffre A, Concordet D, Braun JP,
Trumel C. Canine reference intervals for the Sysmex
XT-2000iV hematology analyzer. Vet Clin Pathol
2011 Sep;40(3):303-15.

Rubio AV, Hidalgo-Hermoso E, Bonacic C. Hematol-
ogy and serum biochemistry values of Culpeo foxes
(Lycalopex culpaeus) from central Chile. J Zoo Wildl
Med 2014 Sep;45(3):589-93.

Abinaya A, Pasupathi Karu, Karunakaran R, Cecilia
Joseph, Senthil NR, Vairamuthu S. Effect of aging
on hematological profile of obese dogs. Int J Chem
Stud 2018;6(3):994-6.

Choi SY, Hwang JS, Kim IH, Hwang DY, Kang HG.
Basic data on the hematology, serum biochemistry,
urology, and organ weights of beagle dogs. Lab Anim
Research 2011 Dec;27(4):283-91.

Zakari F, Ayo J, Rekwot P, Kawu M. Effect of age,
sex, physical activity and meteorological factors on
haematological parameters of donkeys (Equus asi-
nus). Comp Clin Path 2016;25(6):1265-1272.
Bourges-Abella NH, Gury TD, Geffre A, Concordet
D, Thibault-Duprey KC, Dauchy A, et al. Reference
intervals, intraindividual and interindividual variability,

and reference change values for hematologic vari

The relationship between canine body condition score and hematologic profile

15.

16.

17.

18.

19.

20.

21.

22.

157

ables in laboratory beagles. J Am Assoc Lab Anim
Sci 2015 Jan;54(1):17-24.

Slupe JL, Freeman LM, Rush JE. Association of Body
Weight and Body Condition with Survival in Dogs
with Heart Failure. J Vet Intern Med 2008 May-
Jun;22(3):561-5.

Frank L, Mann S, Levine CB, Cummings BP, Wak-
shlag JJ. Increasing body condition score is posi-
tively associated interleukin-6 and monocyte chem-
oattractant protein-1 in Labrador retrievers. Vet
immunol Immunopathol 2015 Oct 15;167(3-4):104-9.
Christiansen T, Richelsen B, Bruun JM. Monocyte
chemoattractant protein-1 is produced in isolated
adipocytes, associated with adiposity and reduced
after weight loss in morbid obese subjects. Int J Obes
(Lond) 2005 Jan;29(1):146-50.

Bastien BC, Patil A, Satyaraj E. The impact of weight
loss on circulating cytokines in Beagle dogs. Vet
Immunol Immunopathol 2015 Feb 15;163(3-4):174-
82.

Khaodhiar L, Ling PR, Blackburn GL, Bistrian BR.
Serum levels of interleukin-6 and C-reactive protein
correlate with body mass index across the broad
range of obesity. JPEN J Parenter Enteral Nutr 2004
Nov-Dec;28(6):410-5.

Thengchaisri N, Theerapun W, Kaewmokul S, Sas-
travaha A. Abdominal obesity is associated with heart
disease in dogs. BMC Vet Res 2014 Jun 13;10:131.
Xu X, Su S, Wang X, Barnes V, De Miguel C,
Ownby D, et al. Obesity is associated with more
activated neutrophils in African American male youth.
Int J Obes [Lond] 2015 Jan;39(1):26-32.

Barazzoni R, Gortan Cappellari G, Semolic A,
Chendi E, lus M, Situlin R, et al. The Association
between Hematological Parameters and Insulin Re-
sistance Is Modified by Body Mass Index — Results
from the North-East Italy MoMa Population Study.
PloS one 2014 Jul;9(7):e101590.


http://www.tcpdf.org

