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Occurrence of anemia in suckling dairy calves up 
to 4 months old with regard to age and sex 
susceptibility was investigated in Urmia, Iran. 
From 25 dairy herds, 164 calves including 97 
females and 67 males were selected. Five ml 
jugular vein blood was collected from calves into 
2 ml with EDTA and 3 ml without EDTA tubes. 
Blood parameters were evaluated for hematocrit, 
hemoglobin, erythrocytes, leucocytes, total 
plasma protein, iron, total iron banding capacity 
(TIBC), neutrophils, lymphocytes, MCV, MCH, 
and MCHC. Anemia was classified according to 
the hematocrit values, over 24%, 20-23.99%, 12-
19.99% and less than 12% as normal, mild 
anemia, moderate anemia and severe anemia. The 
percentage of anemia in calves was 17.7% 
including 14% mild and 3.7% was moderate 
anemia (P<0.05). The percentage of moderate 
and mild anemia in female calves was greater 
than in male calves but the differences was not 
significant. Significant age differences (P<0.05) 
was observed at 3 months of age for moderate 
and up to 2 months old for mild anemia. Mean 
hemoglobin, erythrocytes, iron, lymphocytes, 
TIBC and MCV decrease by increasing the 
anemia and mean leucocytes, neutrophils, MCHC 
and protein increase by increasing the anemia 
level but it was significant (P<0.05) only for 
hematocrit, hemoglobin, erythrocytes and MCHC. 

In conclusion, calves reveal a mild anemia, which 
is not related to iron deficiency. Sex difference 
was not obvious in anemia while three months old 
is the critical age for moderate anemia outbreaks 
in Urmia dairy calves that prevention procedures 
must be considered.  
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INTRODUCTION 
Anemia is considered as a decrease in red blood 
cells (RBC), hemoglobin (Hb) and packed cell 
volume (PCV) in the blood stream (Jezek et al, 
2009; Randhawa & Randhawa, 2010). It could 
also be related to a decline in the production of 
RBC or Hb, and a loss or destruction of 
erythrocytes (Welchman, 1988). It can be 
congenital (Kappe et al, 2009; Pardon et al, 2010; 
Bastian et al, 2011), or acquired  after birth at any 
age following severe bleeding, hemolytic 
diseases, nutritional defects and bone marrow 
disorders (Dilov et al, 1981). Diagnosis is based 
on the observation of pale tissues, respiratory and 
cardiac disorders, and finally reduced growth rate, 
production, and reproduction performance (Ramin 
et al, 2000; Moosavian et al, 2010). The 
laboratory diagnosis depends on the evaluation of 
anemia indices such as PCV, Hb, RBC and total 
proteins (Mc Farlane, 1988; Mohri et al, 2010). 
Treatment includes specific and supportive 
therapies but due to multi-factorial etiology of the 
anemia, prevention and early diagnosis would be 
the best approach in relief of problem (Jezek et al, 
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2009; Moosavian et al, 2010; Radostits et al, 
2007).  
There are many reasons for calf anemia (Mitruka 
& Rawnshky, 1981; Okabe et al, 1996) but one of 
the major causes is iron deficiency because of the 
consumption of whole milk by neonates (Tennant 
et al, 1975). Suckling calves, kids, lambs, foals 
and piglets are more susceptible to anemia than 
adult animals because of the low amount of iron 
in milk (Radostits et al, 2007). Iron deficiency 
during the first weeks of life does not appear as 
there is enough iron deposit in the body, however, 
after birth, a discrepancy appears up to 3 months 
in the level of iron absorption from the dry matter 
or roughage nearly at the time of weaning. For 
this reason, the 4 months old calves were reported 
to have a higher serum iron level than the 
neonates up to 3 months of age. Another reason 
could be the rapid growth rate and expansion of 
blood volume in young animals, resulting in 
immediate utilization of iron rather than storage in 
the body (Radostits et al, 2007). Depletion of iron 
reserve or iron deficiency causes delay in sexual 
maturity and decreased growth rate, which can 
cause economic losses in farm profits. 
The purpose of this study was to determine 
whether the frequency and percentage of anemia 
among suckling dairy calves has any relationship 
to their age effects and, ultimately, the specific 
type of anemia. 
  
MATERIALS AND METHODS 
1. Animals 
A total of 164 apparently healthy suckling calves, 
67 male and 97 female, aged between 1to 4 
months were randomly selected from 25 Holstein 
dairy farms in Urmia, Iran. Number of calves 
from age group of 1, 2, 3 and 4 months was 22, 
22, 23 and 30 and for males and 21, 17, 14 and 15 
for female calves, respectively. Calves were fed 
whole milk two times per day until 3 months of 
age and at 4 months of age, they were fed milk 
once per day, grass and hay ad libitum. 
Five ml jugular vein blood was collected from 
each calve into 2 ml with EDTA and 3 ml without 
EDTA tubes for evaluation of various blood 

parameters, using microhematocrit method for 
determining Packed cell volume; hemocytometer 
method for Leukocytes and Erythrocytes counts 
and spectrophotometer method using a 
commercial kit (Pars Azmon, Iran) for Total 
protein. Hemoglobin was determined by cyan 
methemoglobin (gr/dl) method. Mean corpuscular 
volume (MCV), mean corpuscular hemoglobin 
(MCH) and mean corpuscular hemoglobin 
concentration (MCHC) were determined by 
automated cell counter. Sera samples were 
analyzed for iron (Pars Azmon, Iran) and total 
iron binding capacity (TIBC) with an 
autoanalyzer (RA-1000, USA). 
Anemia in calves under study was categorized as 
indicated by Radostits et al, (2007) and Ramin et 
al (2011), on the basis of Hematocrit values. 
Calves having Hematocrit values of over 24%, 
20-23.99%, 12-19.99% and less than11.99 % 
were rated as free from anemia, mildly anemic, 
moderately anemic and as severely anemic 
respectively.  
2. Statistical analysis 
Data were analyzed by SPSS13 statistical 
program, and Means±SEM were determined for 
the parameters under study. Case Summaries, 
student t-test, and Chi-Square tests were carried 
out to find the differences between parameters. 
  
RESULTS 
The percentage of anemia in calves under study 
was 17.7% (29 out of 164) including 14% mild 
and 3.7 % moderate anemia. The mean blood 
hematological parameters in male and female 
calves with moderate, mild anemia and without 
anemia are presented at Table 1. In female and 
male calves, moderate anemia was 0.74% and 
2.96% and mild anemia was 7 % and 7 %, 
respectively. Student t-test showed no significant 
sex differences among blood parameters in 
different groups of anemia. Thus, after pooling 
the data the mean blood parameters in pooled 
calves with moderate, mild, without anemia and 
overall were also shown in Table 1.  
The mean concentrations of hemoglobin, 
erythrocytes, iron, lymphocytes, TIBC and MCV 
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reduced with anemia whereas the mean leukocyte, 
neutrophils, MCHC and plasma protein increased 
(Table 1). The comparison of the mean blood 
parameters (t-test) in the moderate, mild and 
without anemia showed significant differences in 
PCV, Hb, RBC and MCHC which in mild anemia 
was statistically confirmed (X=12.5, df=1, 
P<0.01). The difference in plasma protein 
concentration was P <0.058. 
 Type of anemia and age distribution is indicated 
in Table 2. Most cases of moderate anemia were 
observed in calves with 3 months of age and mild 
anemia was observed in the first two months of 
age. Chi-Square test showed significant difference 
in the anemia of calves at different ages (X=5.76, 
df=3, P<0.01). 
 
DISCUSSION 
The diagnostic criterion for anemia involves 
recording PCV, Hb, RBC, iron and protein. PCV 
has a special priority among these parameters 
(Maach et al, 1991; Okabe et al, 1996; Völker & 
Rotermund, 2000). During present study 3.1% 
moderate anemia and 14% mild anemia were 
confirmed but there was no severe anemia. The 
reason for slight anemia could be related to 
insufficient iron in milk of suckling calves 
(Randhawa, 2010); therefore, a mild or moderate 
form of anemia can be expected (Maach et al, 
1991). From the clinical point of view the 
presence of 1.3% moderate anemia together with 
14% mild anemia in dairy animal breeding will 
certainly have an effect on the growth rate of 
calves, and should therefore be seriously 
considered (Völker & Rotermund, 2000). 
The presence of moderate anemia in the 3 months 
old calves indicates that age has an effect in the 
incidence of anemia in calves (Rengifo et al, 
2010). Our finding is in line with the observations 
of (Völker & Rotermund, 2000; Radostits et al, 
2007)  who reported anemia at the age of 3 to 4 
months due to nutritional disorders This 
interpretation is suggestive of the fact that  
incidence of anemia in Urmia dairy calves starts 
at 1 or 2 months of age (Rengifo et al, 2010) and 
is exacerbated by the continuous use of milk with 

poor iron and lack of access to forage and 
concentrate up to weaning time at 3 months of age 
(Dilov et al, 1981). The anemia in this study was 
the subclinical form and clinical signs such as 
pale mucous, anorexia, weakness, respiratory and 
cardiac disorders, petechiae, ecchymosis, melena, 
jaundice and hemoglobinuria (Jezek et al, 2009; 
Mohri et al, 2010) were not observed.  
Moderate anemia in female calves may cause 
delay in the growth and sexual maturity   while 
mild anemia in male calves may not produce any 
significant effect. Calves can be protected from 
anemia by adding iron to the diet or by injection 
(Völker & Rotermund, 2000; Moosavian et al, 
2010) or by administration of fortified milk with 
iron, electrolytes and vitamins (Mohri et al, 2010). 
This practice is widely followed in rearing 
suckling calves, especially in veal calves (Mc 
Farlane, 1988; Miltenburg et al, 1993; Volker et 
al, 1996).  
Results of Present study showed that blood 
hematological indices such as Hb, RBC, MCV, 
MCHC and plasma proteins significantly changed 
following anemia. Similar findings were reported 
by Gosselin et al (2011). In this study, cause of 
anemia in the mild and moderate forms was not 
related to the hemorrhagic, hemolytic, chronic 
diseases, bone marrow factors but nutritional 
aspects could still be the major criteria. 
In the present study, plasma protein increased 
with age and for calves with mild to moderate 
anemia was 8 and 7.14 mg/dl, respectively.  
The reason for the leukocytes, neutrophil and 
lymphocyte evaluation was to determine the 
probable infectious cause of anemia (Gosselin et 
al, 2011), while MCV, MCH and MCHC was to 
determine the type of anemia (Mohri et al, 2010). 
As these parameters were not statistically 
significant, anemia in these calves was not related 
to infectious diseases and only MCHC increased 
with the increasing age of the calves, which could 
be a sign of hyperchromic anemia (Parsons et al, 
2006). 
In conclusion, 82.3% of the experimental calves 
were free of anemia, 14% had mild and 3.7% had 
moderate anemia. The fact that female calves 
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were affected with moderate and males with mild 
anemia at 3 months of age indicates that 3 months 
of age is critical for calf anemia. Anemia was 
associated with significant changes in PCV, Hb, 
RBC, MCV, and MCHC. Therefore, it can be said 
that a slight anemia occurred in Urmia industrial 
dairy calves at 2 and 3 months, which was not 
related to sex variation and iron deficiency. It is 
suggested to evaluate other causes of anemia such 
as copper, selenium, zinc and cobalt deficiencies.  
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TABLES 

Table 1. Mean blood parameters in male (n=67), female (n=97), and total calves (n=164) with moderate (n=5), 
mild (n=24), without anemia (n=135), and overall (n=164). 
 

Parameters Moderate anemia 
(PCV=12-19.99) 

Total 

Mild anemia 
(PCV=20-23.99) 

Total 

Without anemia 
(PCV>24) 

Total Overall
Female Male Femal

e
Male Female Male 

PCV 
 (%) 19  18.8  18.8a  21.6  22  21.8 a  29.8  31.5  30.7 b  29 

Hb 
 (g/dl) 7.4  7.5  7.5 a  8.6  8.6  8.6 a  10.9  11.6  11.3 b  10.8 

WBC 
(per/µl)  14000  14212  15307   13172 

1320
8  

13143  11795  12653  12318  12294 

RBC 
(×106/µl) 

3.6  3.6  3.6 a  4.2  4.2  4.2 a  5.6  5.8  5.7 b  5.7 

MCV 
(fl) 52.8  51.04  51.7 a  51.2  51.9  51.6 a  53.7  54.5  54.2 b  54.2 

MCH 
 (pg) 20.6  20.6  20.6  20.4  20.2  20.3   19.7  20.3  20.1   20.1 

MCHC 
 (g/ dl) 39  40  39.8 a  39.7  39.1  39.4 a  36.9  36.7  36.7 b  36.8 

Fe 
(µg/dl) 196.7  189.4  190.9  186.9  240.1  220.5   202.7  236  221   222.2 

TIBC  
(µg /dl) 61.9  304.8  256.2   410.7  402.6  408.8   379.6  388.9  384.8  385 

Protein 
 (g/dl) 5.9  8.7  8   7.5  7.4  7.5   6.7  7.4  6.9   6.9 

Neutrophils 
(per/µl) 14000  6955  8364   5773  5793  5783   5164  5408  5332   5316 

Lymphocyt
es (per/µl) 5600  7073  6778   7024  7359  7192  6585  7408  7109   7097 

 
 
Table 2. The frequency of moderate and mild anemia in male and female calves. 
 
Anemia Calves One 

month 
Two 

months 
Three 

months 
Four 

months 
Total 

Moderate 
anemia  
 

Female 
 

- - 3 1 4  
5 

Male - - 1 - 1 

Mild  
anemia 
 

Female 
 

2 2 6 2 12  
24 

Male 2 2 3 5 12 

Total Overall 4 4 13 8 29 
 


