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Abstract: Blood samples were collected from jugular vein of ninety adult male crossbred beef cattle in
winter (n=30), summer (n=30) and rainy season (n=30) from slaughterhouse in northeastern part of Thailand.
Hematological values of each cattle were determined. Comparisons of hematological values between seasons
were performed. Clinical pathology of each cattle was monitored by comparing hematological values with
reference range. The results revealed the following information: hematological values of cattle at slaughterhouse
in winter, summer and rainy season were not significantly different (P>0.05). Hematological values of each cattle
in the present study showed varying results under physiological and pathological response in their body. This
study showed that season had not effect to hematological values of crossbred cattle in northeastern part of
Thailand. Finally, hematological changes which related to physiological and/or pathological changes of each

cattle were observed.
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INTRODUCTION

Blood examination is performed for screening
procedure to assess general health [1-3] and the body’s
ability to flight infection. The complete blood count
(CBC) is an important and powerful diagnostic tool as a
component of a minimum database. It can be used to
monitor response to therapy, to gage the severity of an
illness, or as a starting point for formulating a list of
differential diagnoses. Interpretation of the CBC can be
broken down into three sections: evaluation of the
erythrocyte, leukocyte and platelets. Each of these
parameters can be interprete individually; however,
integration of the data is important for the highest
diagnostic yield [4]. Hematological values such as total
red blood cell count[5], packed cell volume [6], mean
corpuscular volume, mean corpuscular hemoglobin and
mean corpuscular hemoglobin concentration and
hemoglobin concentration [7] and white blood cell [1]
i.e. lymphocyte indicated
adaptability to condition.

and monocyte are

adverse environmental

Moreover, hematological values are used for indicating
stress and welfare [8]. At present, neutrophil/ lymphocyte
ratio is a well-accepted indicator for stress in animals

[9-14]
Infection  disease is by  definition, the
consequences of infection by microorganism such

as Dbacteria, viruses or parasites. However, the
manifestations of infectious disease are the result
of both the action of the infecting organism and
the animal’s response not only attention to the
means by which the host response to its presence.
Every animal response to the presence of a foreign
organism by invoking a number of physiological
changes [15]. Many diseases of cattle are outbreak
in Thailand such as Trypanosomiasis, Trypanosoma
[16,17,]; food and mouth disease [18];
brucellosis  [19], leptospirosis  [20]; Neospora
caninum and Toxoplasma gondii [17]; Strongyloid,
spp.,  Paramphistomum spp. and
Schistosoma spp. [21]; Taeniasis, Cysticercosis and
Ecchinococcosis [22] etc.
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In Thailand, the government allowed private section
establishing small slaughterhouse in each sub-district
under health monitoring by veterinary section of
sub-district organization administration. Whereas, data
about the effect of season on hematological values and
health status of cattle before slaughtered at
slaughterhouse in Thailand and other countries were
limited.

Therefore, our work concentrated on to determine
the effect of season (summer, rainy and winter season,
respectively) on hematological values and health status
of crossbred beef cattle which considered by comparing
with reference range at slaughterhouse in northeastern
part of Thailand. Basic knowledge of this study is
important for creating a model for health monitor of cattle
at slaughterhouse and as a tool for prevention zoonoses
which transmitted to consumers in Thailand and other
countries.

MATERIALS AND METHODS

Ninety crossbred adult male beef cattle (30 samples
in summer; 30 samples in rainy and 30 samples in winter
season, respectively) were blood sampled. The beef
cattle were kept on the five slaughterhouses
northeastern part of Thailand. Health of cattle in
slaughterhouses were monitor by veterinary section
of sub-district organization administration. Blood was
removed from the jugular vein into a vacutainer with
ethylenediaminetetraacetic =~ acid (EDTA) as an
anticoagulant using disposable syringes. In order to
reduce the variation associated with diurnal rhythms
in blood, samples were taken from cattle at the same
hours (14.00 -16.00 h). All tubes were placed immediately
on ice and were transferred to the laboratory.

The hematocrit was determined using a heparinized
capillary tube and centrifuging the blood in a
micro-hematocrit centrifuge for 5 min at 2,500 rpm.
Hemoglobin concentration was measure by adding 20 pl
of mixed blood to 5 ml of Drabkin’s solution and obtical
density was measured in a spectrophotometer set at
540 nm. The erythrocyte number (RBC) was counted in
Neubauer’s hemocytometer after the sample was diluted
(1:200) in Grower’solution. The leukocyte count was
determined on blood diluted 1:50 in Turk solution by
means of a Neubauer’s hemocytometer. In order to avoid
aggregation of white cells, fresh blood kept on ice was
always used. Immediately, selected smears were fixed with
methanol and stained with Giemsa-wright solution and
then used for differential count of the white blood cells.

in
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Mean corpuscular volume (MCV=hematocrit x 10/ RBC),
mean corpuscular hemoglobin (MCH=hemoglobin x 10/
RBC) and mean corpuscular hemoglobin concentration
(MCHC=hemoglobin x 100/ hematocrit) were calculated.

Data were analyzed by using of the ANOVA
procedure of Statistical Analysis System [23]. Means
were separated by Duncan’s multiple range tests. The
level of significance was determined at P< 0.05. All
data are expressed throughout as meantstandard
deviation.

Health monitor of cattle were performed by
comparing hematological values of each cattle with
reference range of Jain [2]. The results are expressed as
percentage.

RESULTS AND DISCUSSION

Data of seasonal variation on hematological
values of beef cattle at slaughterhouse in northeastern
part of Thailand and health monitor are presented in
Tables 1, 2 and 3.

Seasonal Variation: Generally, the hematological profile
is importance for indicating the physiological changes
of animals [2,7]. In the present study, hematological
values of cattle in summer, rainy and winter season were
not significantly different (P>0.05) (Table 1). This was
different from the report of Kumar and Pachauri [7]. They
found that in summer; hemoglobin concentration, mean
corpuscular volume, mean corpuscular hemoglobin and
mean corpuscular hemoglobin concentration were
increased. On the other hand, packed cell volume during
winter decreased. Gutierrez—De La R. et al. [1] found that
under high environmental temperature, mean corpuscular
volume and mean corpuscular hemoglobin of cattle were
decreased, but red blood cell, white blood cell, packed cell
volume and hemoglobin concentration were not
changes. Moreover, El-Nouty et al. [6] reported that
during season resulted in reduction in
hemoglobin, packed cell volume, mean corpuscular
volume, mean corpuscular hemoglobin, but had not
effect on red blood cell, mean corpuscular hemoglobin
concentration and white blood cell. Besides, under high
environmental temperature, Koubkova et al. [5] reported
that packed cell volume and red blood cell rose.
Furthermore, in the present study, neutrophil/ lymphocyte
ratio of crossbred cattle in summer, rainy and winter were
not significantly different (P>0.05). This indicated that
climate in each season around the year had not effect to
stress in these cattle.

summer
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Table 1: Comparisons of hematological values of crossbred beef cattle at slaughterhouse in north- eastern part of Thailand

Season

Parameters Summer (n=30) Rainy (n=30) Winter (n=30) Reference range*
TRBC ( x10° cell/ul) 6.347+1.591 6.590+1.648 6.435+1.527 5.0-10.0

Hb (g/dl) 10.715+1.893 10.360+1.922 10.680+1.849 8.0-15.0

PCV (%) 36.500+4.352 35.166+5.819 35.933+5.271 24.0-46.0

MCYV (fl) 60.378+14.128 56.502+16.832 58.269+13.807 40.0-60.0

MCH (pg) 17.696+4.825 17.035+6.458 17.570+5.598 11.0-17.0
MCHC (%) 29.286+3.261 30.405+8.589 30.149+6.673 30.0-36.0
TWBC (x 10%cell/pl) 1.371+0.290 1.294+0.259 1.311+0.257 4,000.0-12,000.0
Neutrophil (%) 24.00+11.395 28.066+8.220 25.100+12.089 15.0-47.0
Lymphocyte (%) 63.533+£13.132 60.066+10.663 62.266+13.766 45.0-75.0
Monocyte (%) 2.433+3.125 3.966+3.925 3.266+4.143 2.0-7.0
Eosinophil (%) 9.933+6.389 7.533+5.888 9.300+5.350 0.0-20.0
Basophil (%) 0.100+0.305 0.366+0.555 0.066+0.253 0.0-2.0

N/L ratio 0.43+0.32 0.50+0.23 0.47+0.34 -

* reference range of Jain (1993); RBC=red blood cell; Hb=hemoglobin concentration; PCV=packed cell volume; MCV=mean corpuscular volume;

MCH=mean corpuscular hemoglobin, MCHC= mean corpuscular hemoglobin concentration; TWBC=total white blood cell count.

Table 2: Health monitor by using hematological values of crossbred beef cattle in each season (summer (n=30), rainy (n=30) and winter (n=30)) at

slaughterhouse in north- eastern part of Thailand

Clinical monitoring

Summer Rainy Winter
Parameters  Decreased Normal Increased Decreased Normal Increased Decreased Normal Increased
TRBC 6 (20.0%) 24 (80.0%) - 4(13.3%) 26(86.7%) - 4(10.0%) 26(86.7%) -
Hb - 30 (100.0%) - 5(16.7%) 25(83.3%) - 3(13.3%) 27(90.0%) -
PCV - 30 (100.0%) - - 30(100%) - - 30(100.0%) -
MCV - 17 (56.67%) 13 (43.3%) - 21(70.0%) 9(30.0%) - 20(66.7%) 10 (33.3%)
MCH - 17 (56.67%) 13 (43.3%) 5(16.7%) 13(43.3%) 12(40.0%) 1(3.3%) 17(56.7%) 12(40.0%)
MCHC 15 (50.0%) 15(50.0%) - 15(50.0%) 10(33.3%) 5(16.7%) 16(53.3%) 12(40.0%) 2(6.7%)
TWBC - 10 (33.3%) 20 (66.7%) - 17(56.7%) 13(43.3%) - 15(50.0%) 15(50.0%)
Neutrophil 4 (13.3%) 26 (86.7%) - - 29(96.7%) 1(3.3%) 4(13.3%) 23(76.7%) 3(10.0%)
Lymphocyte 2 (6.7%) 23 (76.7%) 5 (16.7%) 3(10.0%) 25(83.3%) 2(6.6%) 5(16.7%) 20(66.7%) 5(16.7%)
Monocyte 14 (46.7%) 12 (40.0%) 4 (13.3 %) 6(20.0%) 19(63.3%) 5(16.7%) 14(46.7%) 12(40%) 4(13.3%)
Eosinophil - 29 (96.7%)  1(3.3%) - 30(100%) - - 30(100%) -
Basophil - 30 (100%) - - 30(100%) - - 30(100%) -
Table 3: Overall health monitor by using hematological values in The reason for describing this phenomenon

crossbred beef cattle (n=90) at slaughterhouse in north- eastern
part of Thailand

Clinical monitoring (n=90)

Parameters Decreased Normal Increased
TRBC 14 (15.6%) 76 (84.4%) -

Hb 8 (8.9%) 82 (91.1%) -

PCV - 90 (100.0%) -

MCV - 58 (64.4%) 32 (35.6%)
MCH 6 (6.7%) 47 (52.2%) 37 (41.1%)
MCHC 46 (51.1%) 37 (41.1%) 7 (7.8%)
TWBC - 42 (46.7 %) 48 (53.3%)
Neutrophil 8 (8.9%) 78 (86.7%) 4 (4.4%)
Lymphocyte 10 (11.1%) 68(75.6%) 12 (13.3%)
Monocyte 34 (37.8%) 43(47.8%) 13 (14.4%)
Eosinophil - 89(98.9%) 1 (1.1%)
Basophil - 90 (100.0%) -

that the parents stock of crossbred beef cattle in
this study were mainly improved breeding in
northeastern part of Thailand for 35 years. Therefore,
they could adapt to the climate of this area. This was
similar to the report of Moberg [24], he found that
when animals were subjected to repeated stress, in the
first few first days after exposure they usually show an
increased response and then later the response
decreased. Moreover, sample collection from cattle was
performed at the same time and nearly the same
environment and each of cattle were maintained in
housing for 12-24 hours after arrived to the
slaughterhouse before slaughtered. Thus, hematological
values of cattle in summer, rainy and winter were
not different.
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Health Monitor: When comparing hematological values
of ninety cattle with reference range of Jain [2], clinical
pathological evaluation of cattle in each season are
presented in Table 2 and the overall of the results were
divided into 3 groups i.e. decreased, increased and fall in
reference range (Table 3), respectively. In practices, red
blood cell, packed cell volume, hemoglobin concentration
are helpful in the evaluation of anemia [25,26]. Anemia
is characterized by a reduction in the overall erythrocyte
content, number of erythrocytes, or hemoglobin
concentration [27]. Anemia may develop when there is
blood loss through hemorrhage or blood sucking
parasites, accelerated erythrocyte destruction and
reduced or defective erythropoeisis [25,27]. Increased
MCYV may be seen in vitamin B12, folate deficiency and
blood parasites infestation i.e. Babesia spp., Theileria
spp., [25,27], Anaplasma spp. and Trypanosoma spp. [25].
On the other hand, decreased MCV may be seen in iron
deficiency, chronic blood loss. Falling MCH may give an
early clue of impending iron deficiency, since MCH
falls before MCV and decreased MCHC occurs in iron
deficiency anemia. The main causes of neutropenia are
occurring with severe infections [28,27] such as
peritonitis, pyometra and aspiration pneumonia etc
[26]. Besides, Spivak [29] reported that nutritional
deficiency that occurs in starvation or anorexia are
causes of neutropenia. Causes of lymphopenia are stress,
glucocorticoid therapy [28], acute phase of viral infection,
septicemia or endotoxemia. Whereas, monocytopenia
is not clinically significant. Causes of neutrophilia are
physiological response (fear, excitement and exercise)
[26,28,29 ], stress/ corticosteroid-induced [27] and acute
inflammatory response (bacterial infection, necrosis,
neoplasia etc.) [26,29]. The causes of lymphocytosis are
strong immune stimulation (e.g. chronic infection, viremia
or immune-mediated disease) [26] and fear or excitement
[28]. Causes of monocytosis are chronic inflammation [26]
such as tuberculosis [29], tissue necrosis, stress and
glucocorticoid therapy. Possible causes of eosinophilia
are parasite infestation [26,28].

Although health monitor by using hematological
values of the present study showed document about
physiological and pathological response in beef cattle
at slaughterhouse, but hematological values were not
indicated the real causes of body changes, because of
cattle that arrived to slaughterhouse were came from
different and managements. Inspector or
veterinarian should be using history, physical examination
and serological test, if necessary cooperated with
hematological values for evaluation health status of

sources
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each cattle before permitting to slaughter. Moreover,
results from post-mortem inspection were an importance
document for interpreting the abnormality in each cattle
before send to other processes.

CONCLUSION

Hematological values of crossbred beef cattle were
determined at slaughterhouse during summer, rainy and
winter season all around the year in northeastern part of
Thailand for studying the effect season and health
monitor. The results found that season had not effects
to hematological values of crossbred beef cattle in
northeastern part of Thailand. Hematological values of
crossbred cattle divided into three groups were
decreased, increased and fall in reference range. These
indicated that crossbred cattle in northeastern part of
Thailand could adapt to climate during summer, rainy and
winter season in Thailand. Finally, hematological value
was an efficiency tool for evaluation body response
which was relation to health status of cattle before
slaughtering.
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