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STUDIES ON HAEMATOLOGICAL TRAITS IN DIFFERENT
BREEDS OF DOG
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ABSTRACT : The present study was conducted on dog during the period of June-September, 2009 at the Department of
Animal Genetics and Breeding of West Bengal University of Animal and Fishery Sciences , Belgachia, Kolkata ,
West Bengal, India. This study comprised of a total of 58 dogs belonging to the 7 different breeds namely Spitz
121, German shepherd : 6, Labrador : 9, Mongrel : 8, Golden Retriever : 5, Dalmatian : 4, Cockerspaniel : 5. The
overall mean value of haemoglobin concentration( g/dl) , erythrocyte diameter( p) and SARBC (u2) were
estimated as 14.586 + 0.103, 7.086 + 0.256 and 39.453 + 0.296. The mean HbC in g/dl was observed to be the
highest in the Dalmatian breed (15.40 + 0.14). The lowest value for haemoglobin concentration was found to be
in German Shepherd breed (13.70 + 0.12). The mean erythrocyte diameter was observed to be highest in the
Golden Retriever breed (7.19 + 0.03) and the lowest was in German Shepherd breed ( 6.99 + 0.03). The mean
erythrocytic area (SARBC ) in p2 was found to be highest in Golden Retriever breed of dog whereas the lowest
mean erythrocytic area was in cockerspaniel breed of dog. The respective estimates were accounted for 40.645
+0.336 and 38.129 + 0.336 p2. The present study indicated highly significant (P<0.01) differences between
breeds for three haematological traits. It was observed that Haemoglobin concentration has highly significant
association with erythrocyte diameter and Erythrocyte surface area. The estimated values were 0.344 and 0.347,
respectively. It was also observed that erythrocyte diameter and SARBC had cent percent association.
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INTRODUCTION:: . concentration in the blood, in health, is directly

Haemoglobin is a complex metalloprotein, ironproportional to the property of the animal for
containing pigment of erythrocytes. It plays arsustained muscular activity or ability to meet
important role in oxygen transport. Hb representdemands for sudden burst of speed. The study of
approximately 95% of the blood protein content ohaemoglobin concentration and erythrocyte surface
erythrocyte and 35% of their masses (Qystein elrea is interested from the stand point of the
al., 2003). The hemoglobin molecule is an assembigspiratory or gas transport function of the blood.
of four globular protein subunits. It has a moleculaKeeping in view the above aspects, the present
weight of 68,000 daltons. Haemoglobinstudy was conducted on haematological traits in
- different breeds of dog.
: MATERIALSAND METHODS:

The present study was conducted at West

Department of Animal Genetics and Breeding, - Bengal University of Animal and Fishery Sciences,

Faculty of Veterinary and Animal Sciences, West Belgachia, Kolkata-37, West Bengal, India. Atotal
Bengal university of Animal and Fishery Sciences, ! ! !

68 K.B. Sarani, Kolkata-37, West Bengal, India
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of 58 dogs belonging to 7 different breeds of the Yij=u+Bi+ e€ij
adjacent area of West Bengal University of animal

and fishery sciences campus, Belgachia, Kolkaté/here,

was used for the present investigation. The diffelfent Yij
number of dogs used for this research purpose was
Spitz : 21, German Shepherd : 6, Labrador ; 9,
Mongrel : 8, Golden Retriever : 5, Dalmatian : 4
and Cocker Spaniel : 5. The different haematological
traits namely Haemoglobin concentration,
Erythrocyte diameter and Erythrocyte surface area
of dog 's RBC was considered for this present
investigation. The Haemoglobin concentration(gm
dl) of the collected blood samples were estima’teg
by Sahli's method.Erythrocyte dimention: Four thi
smears were made from the collected blood sam
of each animal in clean grease free slides. The siide%
were then air dried and fixed with methyl aIC()h()lsignificance by using table A.10 value Snedecor and
for 3 minutes. The blood samples were stored gtj .\ .o (1994).

40c and utilized the same day. The blood smears

were used for measuring the following erythrocy'quQESUL—l—S AND DISCUSSION :
dimensions(um) . i). Erythrocyte diameter il). yAEMOGLOBIN CONCENTRATION : (gmidi)
Erythrocyte surface area (SARBC). SARBC was
measured using RBC diameter according to fthe The mean HbC in g/dl was observed to be the
method described by Misra and Mukherjee (1980hjghest in the Dalmatian breed (15.40 +0.14). The
The estimated data on different Haematologicghyest value for haemoglobin concentration was
traits namely Haemoglobin concentration found to be in German Shepherd breed (13.70 +
Erythrocyte dimention and Erythrocyte surface aleg 12). The haemoglobin concentration in the
were subjected to statistical analysis. The data WetRalyzed breeds in ascending order were observed
analysed with the help of computer system availables German Shepherd (13.70 +0.12), Spitz (14.12
at this farm Complex of West Bengal University of . 0.06), Labrador (14.50 + 0.09), Mongrel (14.53
Animal and Fishery Sciences. All statistical analysig.g 11), Cockerspaniel (14.63 + 0.13), Golden
were done by using the SPSS package availableggétriever (15.23 + 0.13) and Dalmatian were (15.40
this University. The effect of different breeds 0ty g 14), respectively. It is observed that there is no
dog on different Haematological traits weresjgnificant difference between Dalmatian and
analyzed by Least Square Analysis of VarianCgo|den Retriever in respect to Haemoglobin
Technique. The mean and standard error of -theyncentration. To estimate the effect of breed on
different economic traits under the study Werythrocytic diameter the analysis of variance (
calculated and all tests for significance were dongnova ) was conducted. The present study
by following standard methods described byngicated highly significant (P<0.01) differences
Snedecor and Cochran (1994). In order to thgetween breeds for haemoglobin concentration.
effect of breeds on different Haematological traitSyhe mean haemoglobin concentration of dogs found
the following linear model was applied: . to be similar with Bhattacharya (2005).

= data pertaining to jth individual in the ith
type Breed.

K = Over all mean

Bi = Effect of ith type Breed.

eij = Random error associated with all

observations distributed with NID(0, ?e2).

To find out the association among the different
aematological traits namely Haemoglobin
oncentration, Erythrocyte dimention and
rythrocyte surface area , data were subjected to
arson Correlation as described by Snedecor and
chran (1994). The correlation was adjudged for
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Table No. 1: Mean along with standard error of different traits of investigated different breeds.
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Ferman Shepherd
Mongrel
Cocker spaniel
Dalmatian

Golden Eetriever

Owverall

13.70040.1214
14.53340.114"
14.633+0 127
15.400 +0. 139
15:23340.127°

14.586 £ 0.103

6,988 +0 029%
7.044 +0 027
6.965 +0.031°
7.173a+0.033%
7.193+ 0.031°

L T

BREED i;?::‘fl:ﬁi E:ﬁ'fl;:tf:e S*%Rf':'
(g/dl) (jm) L
Spitz 1411440 0624 707340 0154 39.307+0. 167
Labrador 14,4950 093° 7.168+0.022% 40.35740.247%

38.36740.315%
38 98140 307
32,129 +0.336°
40,386+0,368%
4064540336

39453 +£0.29

S1gnificant

** P=<0.01

**P<0.01

**P<0.01

Different super scripts differ significantly at ** P<0.01 according to Duncan's Multiple Range Test.

ERYTHROCYTE DIAMETER (um).- . erythrocyte diameter were found. The mean RBC

The mean RBC diameter in um was analyzediameter found in the present work for dogs are
and observed to be highest in the Golden Retrieveimilar to the findings of Rebar et al. (2001),
breed (7.19 £ 0.03).The lowest was observed iBernard and Schalm (2000) and Jain (1993).
German Shepherd breed and the estimated valHRYTHROCYTE SURFACE AREA (SARBC) (112)
was 6.99 + 0.03. The erythrocytic diameter of the The mean erythrocytic area (SARBC ) in p2
analyzed breeds in ascending order was observ@@s analyzed in different breeds and was found to
as German Shepherd breed (6.99 + 0.03), Cockee highest in Golden Retriever breed (40.645 +
spaniel (6.97 +0.03), Mongrel (7.04 £0.03), Spit2).336) of dog. The lowest mean erythrocytic area
(7.073 £ 0.015), Labrador (7.168 + 0.022),was observed in cocker spaniel breed (38.129 +
Dalmatian (7.173 + 0.033), Golden Retriever wer®.336) of dog. The mean SARBC were 40.386 +
(7.193 £0.031), respectively. It was observed thay.386, 40.357+ 0.247, 38.981+ 0.301, 38.367 +0.319,
no significant difference between Golden RetrieveB9.307 + 0.163 for Dalmatian, Labrador, Mongrel,
Dalmatian and labrador was found in respect tGerman Shepherd and Spitz, respectively. It is
erythrocyte diameter. To estimate the effect: opbserved that there is no significant difference
breed on erythrocytic diameter the analysis- opetween breeds Labrador and Dalmatian in respect
variance ( ANOVA ) was conducted . Highly to erythrocyte surface area. To estimate the effect
significant (P<0.01) differences between breeds fasf breed on erythrocytic diameter the analysis of
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variance ( ANOVA ) was conducted . Highly dogs.

significant (P<0.01) differences between breeds for ACKNOWLEDGEMENT: Authors are thankful to
SARBC were found. No information on the Vice-Chancellor, West Bengal University of
erythrocyte surface area of dog is available ifnimal and Fishery Sciences, 37 & 68 K.B. Sarani,

published scientific research articles. " Belgachia, Kol -37, West Bengal for providing the
ASSOCIATION OF ERYTHROCYTE DIMENSION - necessary facilities and co-operation during the
WITH HAEMOGLOBIN CONCENT OF BLOOD. . course of this study.

To find out the association among the
investigated haematological traits the Pearsons Reference :
correlation was done. It was observed that 1. Rebar AH, Macwilliam PS,Feldman BF,
Haemoglobin concentration has highly significanMetzger FL, Roy VHP and John R (2001). A
association with erythrocyte diameter andjuide to haematology in dogs and cats. 31.
Erythrocyte surface area. The estimated values 2. Bernard F, Feldman J, Zinkl G, Jain NC
were 0.344 and 0.347, respectively. This indicategnd Schalm OW (2000 ). Normal haematology
that an individual with larger diameter will have mgreof the dog. Schalm's Veterinary haematology.
haemoglobin concentration in blood. Itis known thai 057
the distribution of Haemoglobin in a greater number 3. Bhattacharya B (2005). Text book of
result in an increase in the surface area of.thgeterinary physiology. Kalyani Publishers. 88.
erythrocytic mass thereby enhancing the exchange 4+ Misra BS, and Mukherjee DP (1980) .
of gases (Bernard 2000). It was also observed~th%eeOI and seasonal variations in the morphology
erythrocyte diameter and SARBC had cent peri:e red red blood cells and spermatozoa of goats.

association. Information regarding relationship o hdian Vet., 57 : 899-904.
' 9 9 R 5. Jain NC(1993). Comparative haematology

erythrocyte dimension with Haemoglobin contente ., ymon gomestic  animals. Essentials of
of blood is not available in the published SCientifiq/eterinary haematology., 20.

literature. * 6. Qastein V, Knut S and Hove 0%2003).

CONCLUSION : It is suggested that more ppysiology of domestic animals. Scandinavian
extensive study based on a large number Qkterinary press. 225.

observations be taken up in future onthis trait to 7. Snedecor GW and Cochran WE1994).

draw a definite conclusion and its implication.inStatistical methods. Sixth Edition .The lowa State
terms of genetic improvement in performance obniversity Press. Amer. Lowa, U.S.A.

Table No. 2 : Association of different Haematological traits.

TRAITS Estimated value
Haemogl obin Concentration and Erythrocyte Diameter 0.344
Haemoglobin Concentration and SAEBC 0.347"
Ervthrocyte Diameter and SARBC 1.000™"

*P<0.005 **P<0.001
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