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GREYHOUNDS have numerous haematological and serum biochem-
ical parameters that differ from those in other breeds of dog (Porter 
and Canaday 1971, Shiel and others 2007). Blood gases and acid-base 
balance have been of special interest in racing greyhounds, as part of 
studies of their exercise physiology. Those studies demonstrated that 
racing greyhounds experience extreme changes during a race (Ilkiw and 
others 1989, Rose and Bloomberg 1989, Nold and others 1991) that are 
even more pronounced than in other sporting species, such as horses 
and human beings (Nold and others 1991). These parameters have also 
been studied in healthy non-racing greyhounds (Porter and Canaday 
1971, Shiel and others 2007), and several breed-specific peculiarities 
have been confirmed. Other sighthound breeds, such as the saluki, 
Afghan hound and whippet, have been reported to have clinicopatho-
logical peculiarities as well (Hilppö 1986, Shiel and  others 2010).

The galgo Español (Spanish greyhound) is closely related to the 
greyhound. The Fédération Cynologique Internationale classifies 
both the galgo Español and the greyhound in group 10 (sighthounds), 
section 3 (short-haired sighthounds). The galgo is also a sporting 
breed, although its athletic performance and purpose differ from the 
greyhound (galgos are mainly used for hunting hares and lure coursing 
instead of sprint racing). Due to the similarities and common origins 
of the galgo and the greyhound, the authors hypothesised that blood 
gas parameters in galgos would be similar to those of the greyhound 
and differ from those in other, non-racing breeds of dog.

This study aimed to determine the normal haematological and 
biochemical values in the galgo Español and to compare the results of 
venous blood gas analysis in a group of galgos and a group of mixed-
breed dogs.

Venous whole blood samples were collected from 20 galgos and 
17 mixed-breed dogs. All the galgos and seven of the mixed-breed dogs 
were at a shelter at the time of the study (Scooby Medina, Medina 
del Campo, Valladolid, Spain); the other 10 mixed-breed dogs were 
patients at a private veterinary practice in Madrid, geographically 

close to the shelter. All the dogs were considered to be healthy on the 
basis of a physical examination. The ages of the dogs ranged from one 
to seven years, and males and females were equally represented. At the 
time of sampling, all the galgos were neutered and all the mixed-breed 
dogs were entire. Signed consent was obtained from the director of 
the shelter and from the owners of the dogs recruited at the veterinary 
practice. Samples were obtained by venepuncture of the cephalic vein, 
using a 2 ml plastic syringe and a 23 G needle, and blood was placed 
immediately into a 1 ml heparinised tube. All samples were analysed 
by the same operator (RR-B) immediately after collection, using the 
VetStat Electrolyte and Blood Gas Analyzer with respiratory/blood 
gases cassettes (IDEXX Laboratories). The parameters measured are 
listed in Table 1. The P50 value (partial pressure of oxygen at which the 
haemoglobin [Hb] molecule is 50 per cent saturated) was calculated in 
order to assess the Hb oxygen affinity. The data were analysed using 
the statistical software GraphPad Prism (GraphPad Software).

For comparison purposes, the dogs were divided into two groups: 
galgos and mixed-breed dogs. Descriptive statistics and a normality 
test (Kolmogorov-Smirnov test) were performed. Both groups were 
compared statistically using a t test or Mann-Whitney test, depending 
on the distribution of the data. Statistical significance was accepted at 
P<0.05.

From the 17 parameters measured by the analyser, 11 showed 
statistically significant differences between the groups of dogs. Blood 
samples from galgos had higher bicarbonate concentration (HCO3

–, 
P<0.0001), pCO2 (P=0.0002) and total carbon dioxide (tCO2, 
P=0.0002) than those from the mixed-breed dogs; galgos also had 
higher total Hb content (tHb, P<0.0001) and oxygen content (O2Ct, 
P=0.0005). In contrast, the blood samples from galgos had lower pH 
(P=0.0386), chloride concentration (Cl, P=0.0123) and P50 (P=0.0013) 
than the mixed-breed group (Table 1). Fig 1 shows the most relevant 
parameters.

The most relevant results among the galgos were the higher pCO2 
and tHb, since HCO3

– and tCO2 are calculated using PCO2, and O2Ct 
is calculated using tHb. The high Hb concentration and oxygen capac-
ity are consistent with the results of a previous study in retired rac-
ing greyhounds (Zaldívar-López and others 2011), and would provide 
more efficient oxygen transport.

TABLE 1: Mean (sd) values of parameters directly measured by a 
point-of-care blood gas analyser, and calculated P50, in 20 galgo 
Español dogs and 17 mixed-breed dogs

Parameter Galgo Mixed-breed P

pH 7.39 (0.033) 7.43 (0.067) 0.0386
HCO3

– (mmol/l) 26.61 (2.25) 23.06 (2.24) <0.0001
pCO2 (mmHg) 47.85 (6.52) 38.29 (7.24) 0.0002
AnGap (mmol/l) 22.47 (2.23) 23.01 (2.53) NS
BE (mmol/l) 0.89 (1.22) −0.094 (2.31) NS
BEecf (mmol/l) 1.93 (1.95) −0.85 (2.24) 0.0003
BEact (mmol/l) 0.47 (1.50) −0.95 (2.41) 0.0359
BB (mmol/l) 50.9 (1.57) 39.7-51.0* 0.0005
tCO2 (mmol/l) 28.08 (2.42) 24.22 (2.36) <0.0001
cH+ (mmol/l) 40.81 (3.16) 32.5-60.5* 0.01
pO2 (mmHg) 49.74 (18.5) 47.53 (10.13) NS
tHb (g/dl) 20.05 (1.89) 16.02 (2.29) <0.0001
sO2 (%) 77.05 (11.65) 78.06 (8.41) NS
O2Ct (vol%) 21.5 (3.23) 17.59 (2.91) 0.0005
Na (mmol/l) 157 (2.28) 155.9 (2.32) NS
K (mmol/l) 4.40 (0.24) 4.63 (0.44) NS
Cl (mmol/l) 112.4 (2.09) 114.5 (2.68) 0.0123
P50 (mmHg) 27.78 (1.19) 29.14 (0.97) 0.0013

* Data not normally distributed, expressed as observed ranges
AnGap Anion gap, BB Buffer base, BE Base excess, BEact Actual base excess, BEecf 
Base excess in extracellular fluid, cH+ Hydrogen ion concentration, Cl Chloride, HCO3

– 
Bicarbonate, K Potassium, Na Sodium, NS Difference not significant, O2Ct Oxygen 
content, P50 Partial pressure of oxygen at which the haemoglobin molecule is 50 per 
cent saturated, sO2 Oxygen saturation, tCO2 Total carbon dioxide
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The P50, which has been previously reported to be lower in retired 
racing greyhounds than in non-greyhound breeds, was also lower in 
the galgos. It was previously thought that higher oxygen affinity (low 
P50) is counterproductive for exercise, since the oxygen remains bound 
to the Hb molecule for longer and thus is not easily released to the tis-
sues (Dimino and Palmer 2007). This paradigm has changed with the 
development of artificial blood substitutes, with studies demonstrat-
ing that low P50 Hb targets oxygen to hypoxic tissues (Winslow 2005). 
In the present study, lower P50 values were documented among the 
group of galgos, which suggests that this feature could be class-specific 
to sighthounds.

Blood gas, acid-base and electrolyte bal-
ance are commonly evaluated in daily vet-
erinary clinical practice, and the knowledge 
of breed-related peculiarities is essential in 
order to establish adequate and individual-
ised therapies in dogs.
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FIG 1: Graphs showing some of the most relevant parameters where statistically significant 
differences were found between a group of galgo Español dogs and a group of mixed-breed 
dogs. (a) pCO2, (b) bicarbonate concentration (HCO3

–), (c) haemoglobin concentration (tHb), 
(d) oxygen content (O2Ct), (e) chloride concentration (Cl), (f) pO2 when haemoglobin is 50 per 
cent saturated (P50)
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