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Abstract

Hemogram is a basic test used to establish the haematological status and diagnosis of various haematological
conditions in animals. The purpose of this study was to establish the physiological status of crossbred calves compared
to Romanian Black Spotted calves at birth by determining their haematological profile. Our researches were carried
out in the Dairy cows' Experimental Farm of 1.C.D.C.B. Balotesti, on a number of 45 newborn calves. They have been
distributed in four experimental groups, each one of 9 calves (E;: F; Charolaise x Romanian Black Spotted, E,: F,
Blanc Blue Belgique x Romanian Black Spotted, E;: F; Aberdeen Angus x Romanian Black Spotted, E,: F; Limousine x
Romanian Black Spotted) and the control group of 9 calves (M: Romanian Black Spotted). The haematological
parameters (red blood cells, haemoglobin, hematocrit, red blood cells distribution width, mean corpuscular volume,
mean corpuscular hemoglobin, mean corpuscular hemoglobin concentration, platelets, mean platelets volume, platelets
distribution width, total white blood cells, lymphocytes, monocytes, neutrophil) were determined using the automated
hematology analyzer Abacus Junior Vet 5. The results were expressed as a mean (£standard error), standard deviation
(sd) and coefficient of variation (V). The analysis of variance (ANOVA) single-factor was applied to test the
significance of differences. The obtained results showed no statistical significant differences between experimental
groups (F qiicar<Fo.05) for all the haematological parameters studied. However, for MCHC (mean corpuscular
hemoglobin concentration), significant differences (p<0.05) between the experimental groups was observed, as
following: Foisica=2.93; Fyos5 (8; 44)=2.00; Frisicat > Fo.05. The recorded values obtained in this work could help to a
better interpretation of clinical pathology data and diagnosis of neonatal diseases in calves.
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INTRODUCTION the number of erythrocytes is useful in

detecting and monitoring of anemia and
Hematology has become an area of great  erythrocytosis/polycythemia. For a better
interest, considering the increased incidence of  assessment, the erythrocyte mass is correlated
haematological diseases in farm species. with hematocrit. The red blood cells numbers is
Haematological examinations data are analyzed  influenced by the plasmatic volume changes
corelatively, for the diagnosis diseases of the such as physiological status and hydro-electric
blood and hematopoietic organs or subclinical ~ balance (Means, 2004). The red blood cells
conditions. (Gherariu et al., 1985). The distribution width (RDW) indicates whether all
haematological profiles provide reliable  the red cells are about the same, width, size and
information on the health and functional status shape (Terzano et al., 2005). Platelets are

of the organism (Kumar and Pauchaura, 2000). involved in haemostasis and of tissue repair
Erythrocytes/red blood cells are the main mass ~ processes  (Russell, 2010).  Leucocytes
of the blood cells (Stancioiu, 1999). In cattle, count/white blood cells, play an essential role

erythrocytes have an average diameter of 5-6 in immune defense and include different
pm (Roland et al., 2014) and a relatively long subpopulations  (lymphocytes, monocytes,
life span of 130-160 days (Brockus, 2011; neutrophil, eosinophil and basophil). They are
John, 2010). The component by which the results of the dynamic production of bone
erythrocytes exert their function as respiratory ~ marrow, the release of the cells to the
gas transporter is hemoglobin. In combination  peripheral circulation and the storage in
with hematocrit and hemoglobin concentration, different organs (Yaqub et al., 2013).
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MATERIALS AND METHODS

The experimental procedures used in this study
were in accordance with the Romanian Law no.
43/2014 and the Council Directive 2010/63/EU
regarding handling and protection of animals
used for scientific purposes. Forty-five calves,
(crossbreed and Romanian Black Spotted, 9
calves/group), from the Research and
Development Institute for Bovine Balotesti,
were screened for haematological profile at
birth. The analyses were carried out in the
Animal  Physiology and  Biochemistry
Laboratory of the institute. Blood samples were
collected aseptically from the jugular vein (1-2
ml) of each animal, in vacutainer tubes with
anticoagulant using potassium-ethylenediamine
tetraacetic  acid (EDTA/K3) with a
concentration of 1.27 mg EDTA/K3 per ml of
blood. Haematological parameters (red blood

platelets count, mean platelets volume, platelets
distribution width, total white blood cells

count, lymphocytes percentage, monocytes
percentage, neutrophil percentage) were
determined using automated hematology

analyzer Abacus Junior Vet 5. Results were
expressed as a mean (+standard error), standard
deviation (sd) and coefficient of variation (V).
The analysis of variance (ANOVA) single-
factor was applied to test the significance of
differences.

RESULTS AND DISCUSSIONS

The recorded mean values for RBC and HGB
(Table 1) were situated in the normal
physiological limits, except whith groups E;: F,
BBB x BNR and M: BNR for red blood cell
(the means values were above normal
physiological limits), but without statistical

cells count, haemoglobin concentration, significant differences (Fritica<Fo.05). The same
hematocrit percentage, red blood cells mean values have been obtained by others
distribution width, mean corpuscular volume, authors in newborn calves (Botezatu et al.,
mean  corpuscular  hemoglobin, mean  2014; Anton et al., 2009).
corpuscular hemoglobin concentration,
Table 1. The result of RBC, HGB, HTC, RDW parameters in newborn calves
Groups/Breed' Parameters X, sd V%
E;:F| CH x BNR 8.95+0.83 2.65 29.61
E,:F; BBB x BNR 10.58+0.45 1.51 14.22
E;:F{ A4 x BNR RBC, mil/mm’ 8.994+0.34 1.09 12.12
E4F{ LI x BNR 8.4440.54 1.72 20.38
M: BNR 9.354+0.48 1.51 16.15
Feritiea=1.82; Fy5 (8; 44)=2.00; Foyisicas < F s ; (p=0.144).
E;:F| CH x BNR 10.34+0.34 1.11 10.74
E,:F{ BBB x BNR 11.54+0.55 1.56 13.52
E;: Fi A4 x BNR HGB, g/dl 11.78+0.50 1.47 12.48
E4.FLIx BNR 10.08+0.58 1.86 18.45
M: BNR 10.61+0.59 1.89 17.81
Eeritiea=1.97; Fo5(8; 44)=2.00; Foyisicas < Fpps; (p=0.118).
E;:F, CH x BNR 29.15+1.30 4.81 16.50
E,:F{ BBB x BNR 33.85+1.52 4.15 12.26
E;: F{ A4 x BNR HTC, % 32.32+1.43 4.56 14.11
E4 Fy LI x BNR 29.48+1.25 3.98 13.50
M: BNR 30.82+1.58 5.02 16.29
Feriiea=1.71; Fy o5 (8; 44)=2.00; Feyisicat < Fop5,; (p=0.166).
E:F,CH x BNR 23.36+0.50 1.58 6.76
E,:F{ BBB x BNR 25.60+0.23 1.08 4.22
E;:F{ A4 x BNR RDW, % 24.12+0.39 1.26 5.22
E4Fy LI x BNR 24.48+0.94 3.01 12.30
M: BNR 24.45+0.22 0.71 2.90
Feritiea=1.96; Fy 5 (8; 44)=2.00; Foyisicas < Fpp5; (p=0.119).

! CH=Charolaise, BBB=Blanc Blue Belgique, AA=Aberdeen Angus, LI=Limousine, BNR=Romanian Black Spotted.
’RBC= erythrocytes/red blood cells count, HGB=hemoglobin concentration, HCT= hematocrit percentage, RDW=red

blood cells distribution width.
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The average percentage for HTC was
33.85+1.52% for group E,: F; BBB x BNR and
32.32+1.43% for group Es: F; AA x BNR
comparative with groups E;: F; CH x BNR, E4:
F; LI x BNR and M: BNR where registered
values below reference values indicated by the
literature. Decrease of the HTC indicated
anemia and impaired ability to carry oxygen
from red blood cells. The RDW and MCV are
useful for classifying the types of anemia. The
increase of RDW is the first sign early in iron
deficiency or other trace mineral deficiencies
associated with macrocytic or microcytic
anemia-the MCV is normal or lower and RDW
is higher (Brockus, 2011; Brun Hansen, 2006;
Glader, 2004; Kincaid, 1999). Together with
MCHC and MCH (Table 2), MCV can permit

the early detection of processes that will cause
anemia. In newborn calves, the recorded means
values for RDW were higher (from
23.36+0.50% to 25.60+0.23%) and obtained
means values for MCV were below normal
physiological limits (from 33.00£0.57 fl to
35.4440.86 fl). The coefficient of variation
calculated for RBC, HGB, HTC, MCH was
lower than 20.38%, expressing a homogeneous
population. However, for RBC (group E;: F;
CH x BNR) the coefficient of variation was
29.61%. For RDW, the values were below than
critical threshold of 10% for groups E;: F; CH x
BNR, E;: F; BBB x BNR, E;: F; AA x BNR
and M: BNR, indicated a very homogeneous
population.

Table 2. The result of MCV, MCH, MCHC parameters in newborn calves

Groups/Breed1 Parameters’ Kets, sd V%
E:F, CH x BNR 34.33+1.06 3.39 9.87
E,:F\ BBB x BNR 32.33+1.01 343 10.61
E;:F{ A4 x BNR MCV, fl 35.44+0.86 2.74 7.73
E,:F{ LI x BNR 34.66+0.89 2.29 6.61
M: BNR 33.00+0.57 1.65 5.00
Feriica=1.86; Fo05 (8; 44)=2.00; Fovisicar < Fo5; (p=0.137).
E:F{ CH x BNR 12.57+0.46 1.54 11.25
E,: ¥, BBB x BNR 11.41+0.43 1.39 12.18
E;:Fy AA x BNR MCH, pg 12.54+0.50 0.90 7.18
E,.Fy LI x BNR 11.98+0.44 1.41 11.77
M: BNR 11.56+0.22 0.59 5.10
Feritiea=1.78; Fo05 (8 44)=2.00; Frisica < Fop5; (p=0.160).
E:F{ CH x BNR 38.64+0.58 1.86 4.81
E,: ¥, BBB x BNR 36.81+0.37 1.17 3.18
E;:Fy AA x BNR MCHC, g/dl 37.12+1.08 3.44 9.27
E,.Fy LI x BNR 35.44+0.83 2.86 8.07
M: BNR 35.17+£0.26 222 6.31
Feritiea=2.96; Fo.05 (8; 44)=2.00; Frisicar> Fo055 (p=0.031).

'CH=Charolaise, BBB=Blanc Blue Belgique, AA=Aberdeen Angus, LI=Limousine, BNR=Romanian Black Spotted.
MCV=mean corpuscular volume, MCH=mean corpuscular hemoglobin, MCHC=mean corpuscular hemoglobin

concentration.

In case of MCHC (Figure 1), significant
differences (p<0.05) between the experimental
groups were observed, as follows:

Fcritical:2-93; Fo.os (83 44):2005 Feriticat > Fo.0s
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Also, a very homogeneous population was
obtained for MCHC (values between 3.18%-
9.27%) for all experimental groups studied.
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Figure 1. Average values of mean corpuscular hemoglobin concentration (MCHC) in newborn calves

In calves, platelets counts may be the same or
above adult reference intervals (Brun Hansen,
2006). The obtained results for PLT, MPV and
PDW were not statistically significant (p>0.05)
between experimental groups (Table 3). An
increased platelets count might be associated
with an increased risk for thrombosis
(Boudreaux, 2011), in our study the recorded
means values for PLT were situated in normal
physiological limits.

The obtained means values for MPV and PDW
were below references values indicated by the
literature. The MPV together with PDW can be
used to differentiate conditions associated with
lower platelets production and with increased
platelets destruction.

The PLT and VTM are often low in conditions
associated with alteration of platelets
production (Perkins, 2004).

Table 3. The result of PCT, MPV, PDW parameters in newborn calves

Groups/Breed' Parameters” Xs, sd V%
E:F| CH x BNR 505.40+85.58 272.30 53.88
E,:F\BBB x BNR 632.00+61.21 194.80 30.82
E;:F1 44 x BNR PLT, thousands/mm’ 542.80+53.30 169.60 31.25
Ey.F\LIx BNR 679.60+£74.96 231.11 34.01
M: BNR 729.00+35.41 123.70 16.97
Fritica=1.86; Fy5(8; 44)=2.00; Foyisicas < Fo05; (p=0.137).
E:F,CHx BNR 5.88+0.15 0.59 10.03
E,: F; BBB x BNR 5.57+0.03 0.10 1.80
E;:F1 44 x BNR MPV, fl 5.64+0.11 0.37 6.56
Ey.F\LIx BNR 5.98+0.06 0.22 3.68
M: BNR 5.90+0.14 0.46 7.80
Ferisica=1.84; Fy o5 (8; 44)=2.00; Feyisicat < Fo05; (p=0.140).
E:F,CHx BNR 33.80+0.69 1.81 5.36
E,:F\BBB x BNR 32.76+0.23 1.36 4.15
E;:Fy 44 x BNR PDW, % 33.04+0.15 0.50 1.51
E4:F LIx BNR 32.68+0.20 0.65 1.99
M: BNR 33.80+0.40 1.30 3.85
Foritiea=1.78; Fo 05 (8; 44)=2.00; Frisiea < Fops: (p=0.151).

'CH=Charolaise, BBB=Blanc Blue Belgique, AA=Aberdeen Angus, LI=Limousine, BNR=Romanian Black Spotted.
*PLT=platelets/thrombocytes count, MPV=mean platelet volume, PDWc=platelet distribution width.
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There is limited data in the literature
regarding the clinical interpretation of MPV
and PDW. For PLT, the coefficient of
variation was situated between 30.82-53.88%
for groups E;: F; CH x BNR, E,: F; BBB x
BNR, E;: F; AA x BNR and E4: F; LI x BNR,
showed a heterogeneous populations. On the
contrary, for PDW, the coefficient of
variation was below 5.36%, in this case we
had a very homogeneous populations (for E;:
F; BBB x BNR the values was 4.15%, for Es:
Fi AA x BNR the values was 1.51% and for

E4: F; LI x BNR the values was 1.99%). The
obtained means values for WBC, LY and MO
(Table 4) were situated above normal
physiological limits, without statistical
significant differences (Finicar<Fo.0s5). The
high number of white blood cells may be the
sign of a bacterial infection or inflammatory
syndrome. According to the specialty
literature, we have mild leukocytosis when
the white blood cells count is between 9.8-12
thousands/mm? (Parvu, 2003).

Table 4. The result of WBC, LY, MO, NE parameters in newborn calves

Groups/Breedl Parameters’ Kets, sd V%
E:F{ CH x BNR 10.99+0.60 1.91 17.38
E,: ¥, BBB x BNR 12.45+1.99 1.96 15.74
E;:F{ AA x BNR WBC, 10.47+0.72 2.29 21.87
E,:F, LI x BNR thousands 10.05+0.12 0.38 3.78
M: BNR /mm3 11.92+1.00 3.19 26.76
Feriiear=1.93; Fyos (8; 44)=2.00; Ferisicar < Fo05; (p=0.124).
E:F{ CH x BNR 72.68+3.24 10.32 14.20
E,: ¥, BBB x BNR 66.81+3.84 12.22 18.29
E;:F{ AA x BNR LY, % 67.33+£3.83 12.20 18.12
E,.Fy LI x BNR 61.24+4.62 16.38 26.75
M: BNR 59.60+4.91 6.55 10.99
Foriiea=1.72; Fyo5 (8; 44)=2.00; Frisicar < Fo05; (p=0.164).
E:F{ CH x BNR 4.95+0.73 2.34 47.27
E,: ¥y BBB x BNR 8,21+0.27 2.71 33.01
E;:F{ AA x BNR MO, % 497+1.14 3.63 73.04
E4:Fy LI x BNR 441+1.11 3.55 80.50
M: BNR 6.17+4.30 4.06 65.80
Feriiea=1.89; Fo05 (8; 44)=2.00; Frisica < Fops (p=0.131).
E,:F,CH x BNR 22.37£3.07 9.78 43.72
E,:F{ BBB x BNR 23.51+£3.58 11.40 48.49
E3:F{ A4 x BNR NE, % 27.70+4.45 14.16 51.12
E4Fy LI x BNR 34.32+5.58 17.77 51.78
M: BNR 30.31+1.30 4.10 13.53
Feriiea=1.43; Fo05 (8; 44)=2.00; Feriica < Fops; (p=0.241).

'CH=Charolaise, BBB=Blanc Blue Belgique, AA=Aberdeen Angus, LI=Limousine, BNR=Romanian Black Spotted.
2WBC=leukocytes/white blood cells count, LY=lymphocytes percentage, MO=monocytes percentage, NE=neutrophil

percentage.

The lymphocyte leukocytosis can be detected
when lymphocytes are more than 60%, found
in hematosis, septicaemia and virosis. In cattle,
the total number of WBC decreases with age.
The total WBC count were higher in newborn
calves than adult reference intervals in some
studies, but in others reports, the mean of WBC
counts in newborn calves were within adult
reference intervals (Mohri, 2007; Knowles,
2000). The difference may be attributed
variability between individual calves. Calves
have a NE:LY ratio greater than 1.0 at birth,
with a rapid decrease in NE and increase in LY
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resulting in an NE:LY ratio similar to that of
adult cattles at seven days of age (Jones, 2007).
Neutrophils provide the first line of defense
against any inflammatory process-
microorganisms, tissue trauma, etc.
(Appelberg, 2006). The recorded average
values for NE were situated in normal
physiological limits (means from
21.42%+4.11% to 33.02%+7.31%) with a
coefficient of variation between 14.49%-
55.39% for all groups. In the present study, we
observed a congenital anemia in calves at birth



which are in agreement with results observed in
other studies (Parvu, 2003).

CONCLUSIONS

The haematological examination used for
health status assessment in newborn calves
revealed a slight anemia of these. The
incidence of subclinical anemia is, often, found
in newborn calves. The obtained results showed
no statistical differences between experimental
studied groups. However, in case of mean
corpuscular hemoglobin concentration,
significant differences between the
experimental groups were observed. To explore
the haematological profile in newborn calves,
larger scale studies with more animal’s are
needed to correlate the results with clinical
data.
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