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Abstract 
Blood samples were collected from 25 primiparous Holstein cows divided in three groups (precalving, fresh cows 
and cows in early to mid lactation). The samples were analyzed for hematological parameters including red cell 
count (RBC), white cell count (WBC), hemoglobin concentration (HGC), hematocrit (HCT), mean corpuscular 
volume (MCV), mean corpuscular hemoglobin (MCH) and mean corpuscular hemoglobin concentrations MCHC. 
The results revealed that the values of RBC, HGC and HCT decreased after parturition and them increased again in 
early to mid lactation. The slight changes in concentrations of HGB, RBC counts, decreased HCT, MCV and MCH 
sugest iron deficiency. The high WBC count in early to mid lactation of primiparous cows may be related to chronic 
infections. 
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1. Introduction 
 
 The use of certain blood parameters as indicators 
of the physiological, nutritional, metabolic and 
clinical status of farm animals is essential. 
Physiological changes in constituents of blood 
cells and blood biochemistry occur dynamically 
during growth, pregnancy and lactation. 
During the dairy cow production cycle, the 
transition period is critical due the tumultuous 
endocrine and metabolic changes that accompany 
parturition and the initiation of lactation [5]. 
Laboratory testing is an important tool that helps 
practitioners monitor transition cow health at the 
individual and herd levels. Metabolic profile 
testing (MPT) refers to the use of tests for 
diagnosis of subclinical, nutritional and metabolic 
disease in dairy cows on a herd basis. Typically, 
blood samples from 5-7 animals per production 
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group are tested for various analyses. Any 
measurements that may be used to make a 
decision about an intervention must be compared 
with an appropriate reference value or more 
precisely on interval of reference value [1]. 
The knowledge of hematological values is useful 
in diagnosing various pathological and metabolic 
disorders.  
The present study was designed to investigate 
various hematological values of primiparous 
Holstein cows (imported from EU countries in 
early lactation in a commercial dairy farm. 
 
2. Materials and methods 
 
The study was carried out on a commercial dairy 
form with 750 individuals imported from EU 
countries (as heifers). A total of 25 Holstein cows 
were chosen for the research. These cows were 
divided into three groups. Group 1 (n=5) pregnant 
heifers 1 month before calving, group 2 (n=6) 
fresh primiparous 0-21 days post partum (p.p.) and 
group 3 (n = 14) primiparous cows in early 
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lactation 40-120 days in milk (DIM). Cows were 
kept in free stall by stem with individual cubicles. 
Their feeding was based on T.M.R. (Total Mixed 
Ration) (Table 1). Blood samples were taken from 
jugular vein in vacuum tubes. The hematological 
determinations were conducted by the laboratory 
of the Institute for Diagnosis and Animal Health  

Bucharest Romania.The hematological parameters 
included in the study were: RBC count, HGB, 
HCT, MCV, MCH, MCHC, WBC including 
lymphocites, neutrophiles, monocytes and 
Eosinophils. 
The basic statistical parameters were calculated. 
 
 

Table 1. Ingredients and composition of diet 
Ingredients % Dry matter basis Prepartum Postpartum 

Corn silage 38.1 30.9 
Crop hay 12.0 15.5 
Grass hay 12.6 - 
Alfalfa hay - 8.6 
Ground corn 21.1 24.6 
Soy bean meal (44.5% crude protein) 9.6 11.4 
Sun flower meal 3.6 5.6 
Sodium bicarbonate - 0.5 
Mineral and Vitamin mix 2.9 2.9 

Chemical analysis (%) of the diet  
Crude protein 15.7 16.4 
NDF 35.6 34.3 
ADF 23.3 22.0 
NEL 1.58 1.63 
Ca 0.92 1.07 
P 0.45 0.49 
Mg 0.45 0.32 

 
3. Results and discussion 
 
The mean values of various erythrocytes indices in 
group 1, group 2 and group 3 are given in Table 2. 
RBC count, HCB, HCT decreased in group 2 

(after parturition) then increased in group 3. 
Distribution widths were consistent with report of 
[3]. HCT and HGB decreased under normal value 
in pp. cows. MCV was decreased in pp. cows and 
in early to mid lactation. 

 
Table 2. Erythrocyte indices (mean values) and Leukocytes indices (mean values) 

Erythrocyte indices (mean values) 
Parameters  Group 1 

precalving 
Group 2 

Fresh cows (0-21 dpp) 
Group 3 

40-120 DIM 
Normal  
Values1 

RBC (106/µl) 6.94 5.02 7.92 5-10 
HGB (g/dl) 11.10 7.88 10.47 8-15 
HCT (%) 30.5 21.31 28.55 24-46 
MCV (fl) 43.8 41.66 36.50 40-60 
MCH (pg) 16.02 15.46 13.37 11-17 
MCHC (g/dl) 36.42 37.16 36.75 30-36 

Leukocytes indices (mean values) 
WBC (103/ µl) 13.80 11.68 14.9 5-13,32

Lymphocytes (103/ µl) 5.30 5.84 9.59 1.8-8.12

Neutrophiles  (103/ µl) 7.30 5.02 4.62 1.7-6.02

Monocytes (103/ µl) 0.14 0.06 0.28 0.1-0.72

Eosinophiles ((103/ µl) 0.99 0.76 0.21 0.1-1.12

Basophils (103/ µl) - - 0.50 - 
1 [3, 4] 
2 [2] 
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The MCV is a reflection of mean erythrocyte size 
as expressed in the following equation: 

MCV (fl) = 
)/(

10

lmilionscountErytrocite

Hematocrit




  

Iron deficiency results in a decreased MCV 
(microcytosis) because cells undergo an extra 
division as a result of inadequate hemoglobin 
(HGB) concentration. 
The MCH is an estimation of the amount of 
hemoglobin in the blood per erythrocyte. It is 
calculated to the following equation: 

MCH (pg) = 
)/(

10)/(

lmilionsRBXCcount

dlgHGB




 

MCH decreased in our study in p.p. cows but not 
under normal values. Iron deficiency results in a 
decreased MCH. 
The MCHC is the most accurate of erythrocyte 
indices it can be expressed as a percentage or in 
grams per deciliter: 

MCHC (%) = 
Hematocrit

dlgHCB 100)/( 
 

Reticulocytosis (erythroid regeneration or iron 
deficiency) results in a decreased MCHC; 
hemolysis causes an increased MCHC. 
The WBC count was high in group 3 
(14.9x103/l) caused by high lymphocytes 
9.59x103/l in our study (table 2). Causes of high 
lymphocytes (Lymphocitosis) in Ruminants are 
chronic infections (pneumonia, peritonitis, 
pericarditis and liver abscesses) [4]. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

4. Conclusions 
 
MPT is most useful as a diagnostic aid in difficult 
herd situations whose other, more direct, 
diagnostic techniques have failed to uncover the 
problem. 
The slight changes in concentrations of HGB, 
RBC counts, decreased HCT, MCV and MCH 
suggests iron deficiency. 
The high WBC count in early to mid lactation of 
primiparous cows may be related to chronic 
infections. 
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