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This study aims to examine hematological parameters for early diagnosis of
retained placenta (RP) during three stages of postpartum periods in dairy cattle. For
this purpose, thirty post calving dairy cows with RP (group I) and healthy (group II)
were selected (n=15 each). The cows were placed into 3 stages of period, from 1 to 3
weeks after parturition. Then, blood samples were collected from two groups. No
significant differences were observed in hematological indices between two groups of
cattle. The results showed that RP does not cause to significant changes in some
hematological parameters as well as total protein and albumin (Alb) when compared
to the healthy cows (p<0.05). Also, significant increases in the concentration of
fibrinogen (Fb) was observed in diseased cows during 1 to 2 weeks when compared to
the healthy (p<0.05). Our results indicated, in spite of hematological parameter, some
serum indices including Fib could be successfully applied as indicators for RP in post
calving dairy cattle. Therefore, blood indices cannot be used for early diagnosis of RP
in dairy cattle.
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Introduction
Retained placenta (RP) results in following to some diseases including delayed
gestation, infections, early parturition, uterine atony and abortion [1]. Moreover, it is
well known that deficiencies of some minerals induce animals to RP [2, 3]. Investigation of
hematological parameters are less-reported in dairy cattle. So this study aimed to
measure, by a matched case-control study among post-calving dairy cows, the
concentrations of hematological parameters as well as some serum indices as
indicators for early diagnosis of RP in dairy cattle, probably to make any decision in
treatment and decreasing the economic costs in dairy industry.

Materials and Methods
All Holstein cattle from two dairy farms located in Tabriz suburb were divided in
two groups of RP (group I) and healthy (group II) (n=15 each).

Cattle were excluded from the study if there was any clinical evidence of
concurrent diseases. Blood samples were collected in duplicate from the jugular vein
of both studied groups at weeks 1, 2 and 3 after calving, with and without ethylene
diaminetetraacetic acid (EDTA). Blood samples containing EDTA were used for
evaluating plasma fibrinogen (Fb) level and complete blood count (CBC). The data
related to hematological indices of CBC, i.e., packed cell volume (PCV), hemoglobin
(Hgb), number of white blood cells (WBCs), differential cells count of neutrophils
(Neu), B and, lymphocytes (Lym), monocytes (Mono) and red blood cells (RBCs),
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platelets (PLT) were determined by coulter count (vet Hemascreen 18, Hospitex Diagnostics, Italy). Fb was determined
quantitatively by heat precipitation method at the day of
sampling on centrifuged EDTA plasma. Total protein and Alb
concentrations were determined using an automated analyzer
(Eppendorf EPOS Analyzer 5060, Germany) with standard
biuret and bromocresol green method, respectively.
Statistical analysis was performed using SPSS software
(Ver. 16, IBM Corporation, and USA). The results were expressed
as mean ± SE at significance level of p<0.05.

Results
Statistical evaluations elucidated that there are no
significant differences in total protein and Alb as well as
hematologic indices of PCV, Hgb, RBCs, and PLT between
diseased (group I) and healthy cows (Group II) (Table 1)
(p>0.05).

There were significant differences in Fb concentration
and number of WBCs, Band and Neu in diseased cows when
compared with clinically healthy cows (Figures 1A-1D)
(p<0.05). The concentration of serum Fb and Alb as well as
other hematologic indices between the two groups are
presented in table 1.

Figure 1. Hematological profiles and Fb concentration (mean±SE) in
cows with RP and clinically healthy at 1-3 weeks in post-calving.

WBC: White blood cell; Neu: Neutrophil; Fb: Fibrinogen.
*Statistically significant (P<0.05)

***Statistically significant (P<0.001)

Table 1. Hematological parameters of dairy cattle with RP and clinically healthy cows at 1-3 weeks in post-calving.
Parameters
PCV (%)
Hb (g/dl)
RBC (× 106 µ/l)
WBC*/µl
Neu /µl
Band*/µl
Lym/µl
Mono/µl
Plt × 106/µl
Tp g/dl
Alb g/dl
Fb* mg/dl

Groups

RP
1w
36.10 ± 0.15
11.51 ± 0.23
5.30 ± 0.22
8500 ± 412.01
2890 ± 0.31
3 ± 0.03
5100 ± 0.12
390 ± 0.33
390 ± 31.02
7.5 ± 2.2
3.3 ± 0.4
850 ± 1.1

2w
38.19 ± 0.45
12.36 ± 0.34
6.15 ± 0.32
13500 ± 212.11
8100 ± 0.55
128 ± 0.12
2980 ± 0.37
1970 ± 0.51
330.30 ± 34.62
7.2 ± 1.2
3.2 ± 0.3
650 ± 0.9

3w
37.33 ± 0.36
12.60 ± 0.15
6.125 ± 0.45
6130 ± 112.09
2400 ± 0.22
1 ± 0.19
3460 ± 0.11
65 ± 0.13
320.90 ± 41.11
7.1 ± 0.8
3.2 ± 0.4
550 ± 0.7

Time

1w
36.19 ± 0.11
11.10 ± 0.12
5.15 ± 0.32
7320 ± 352.41
2090 ± 0.56
00.00 ± 0.9
4700 ± 0.21
350 ± 0.11
395.11 ± 20.45
6.9 ± 0.3
3.4 ± 0.2
420 ± 0.6

Healthy
2w
35.47 ± 0.35
12.30 ± 0.35
6.78 ± 0.58
7470 ± 376.21
2180 ± 0.50
00.00 ± 0.0
4650 ± 0.22
332 ± 0.31
390.51 ± 30.51
7.1 ± 1.1
3.4 ± 0.6
460 ± 0.4

P value
3w
35.10 ± 0.25
12.24 ± 0.21
6.10 ± 0.13
7100 ± 111.01
2000 ± 0.56
00.00 ± 0.0
4050 ± 0.29
222 ± 0.10
393.31 ± 24.21
7.0 ± 0.4
3.2 ± 0.7
450 ± 0.6

>0.05
>0.05
>0.05
<0.05
<0.05
<0.05
>0.05
>0.05
>0.05
0.945
0.419
<0.05

Data are presented as (Mean ± SE)

RP retain placenta, PCV packed cell volume, Hb hemoglobin, RBC red blood cell, WBC white blood cell, Plt platelet, Tp total protein, Alb
albumin, Fb fibrinogen, Neu neutrophil, Lym lymphocyte, Mono monocyte
Statistically significant

*

Discussion
The costs imposed by RP can be considerable due to
treatment costs, reduction in live weight gain, and reduced
productive life span. In individual animals, blood sampling for
evaluating e.g. the total leukocyte count may be helpful to
indicate infectious disease. However, using total leukocyte
count to detect infection is not informative enough in cattle like
many other species. The importance of some hematological
indices in three stages of postpartum periods is less
documented in large animal veterinary medicine (dairy cattle).
This research was performed in fifteen post-calving dairy cows
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complicated with the diseases of RP (group I). Also, fifteen
clinically healthy cows were selected as control (group II). The
cows in two groups from each farm were selected as pairs in
the same sex and age. After physical examination, clinical
findings were recorded for each case. Healthy cows were
excluded from the study if there was any clinical evidence of
concurrent diseases. Healthy cows and their results were taken
as control values. In this research, it was tried to eliminate the
effects of biasing factors by choosing calves as pairs similar in
gender, and lack of statistical difference in age of each group
(p>0.05) helped us in establishing a statistically valid inference.
The cows were placed into 3 stages of period, from 1 to 3
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weeks after parturition. Blood samples were collected from the
jugular vein of two groups at weeks 1, 2 and 3 postpartum to
determine hematological indices of PCV, Hb, WBCs, Neu, Band,
Lym, RBCs, and PLT. Recently, some other parameters like APPs
have been used following calving as an indicator of pending
clinical metritis, ketosis and RP [1, 4-9]. The stages of diseases
can be better evaluated by monitoring more than one analytic.
Dairy cattle often develop pathologic conditions in the
peripartum period and many parameters may be useful in their
diagnosis. Total disease incidence in the several weeks after
parturition accounts for a substantial proportion of all
morbidity on many dairies with particularly high rates of
mastitis, metritis, milk fever, displaced abomasum (DA), RP,
ketosis, and fatty liver, among other problems [5,10-12]. The
mentioned indices in this study should be used with caution in
the week after calving because it could be difficult to
distinguish between the physiologic status of calving and a
pathologic inflammatory process. Determination of these
parameters may also be use to manage the necessary
treatment of diseased cows. There is a significant relation
between metabolic and puerperal disorders and nutrition
deficiencies after parturition in cows [1, 13]. In individual
animals, blood sampling for evaluating e.g. the total leukocyte
count may be helpful to indicate infectious disease. However,
using total leukocyte count to detect infection is not
informative enough in cattle like many other species [14]. In this
study, increase in the number of leukocytes as well as Fb
during1 to 2 weeks in cattle with RP in comparison with
clinically healthy cows may be due to the inflammatory nature
of the disease (Figures 1A and 1D).
Fb is involved in blood coagulation as a precursor to
fibrin, binds to red cells, and reduces their surface charge
leading to cell aggregation. It is also involved in tissue repair,
providing a matrix for migration of inflammatory cells,
fibroblasts, and endothelial cells [15,16]. Fb has been used
for many years as an indicator for inflammatory diseases
such as RP as well as other inflammatory diseases in cattle
[15,17]. Plasma Fb concentrations can remain unchanged or
even decrease during an inflammatory condition. In our
study, a significant increases in Fb was observed in RP
diseased cows at 1 to 2 weeks (p<0.05) compared to the
healthy cows (Figure 1D). This may reflect consumption of
the protein at the inflamed area (Uterine) in diseased cows
which transiently can exceed the production. Measurement
of Fb in cattle can be use to discriminate between acute and
chronic inflammation, so the stage of disease can be
evaluated better by monitoring more than one parameter.
Increase in the Fb has been reported in other inflammatory
diseases in cattle [18,19].
Many viruses as well as bacterial uterine pathogens are
commensal in clinically healthy calves. However, during coinfection, they can cause serious uterine diseases in cattle. In
our study, reduction in the number of leukocytes at 3 week
in RP group in comparison with clinically healthy cows may
be due to consumption of Neu and the effects of various
pathogens present in the area (uterine) (Figure 1B). The
higher level of Band Neu during 2 week in RP group is due
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to regenerative response of bone marrow to consumption of
Neu at the inflamed area (Figure 1C).

In this study, no substantial changes were seen among
other hematological parameters between the RP and control
groups in all three stages after calving (p>0.05). Despite the
increment in total protein and decrease in albumin
concentration in diseased cows, the difference between the two
groups was not statistically significant (p>0.05). Therefore, it
may be considered that this issue may be influential in retained
fetal membrane. In one research, it was determined that the
hematological indices as well as other serum biochemical
parameters concentration did not differ in the RP group [1].
Ocal et al. and Akar et al. reported that cows <3 years old with
RP had higher serum Ca levels (9.41 and 8.72 mg/dl) than cows
>6 years old [1, 20]. Some other indices such as blood enzymes
have been investigated in previous studies. For example,
significant increases in the blood concentration of AST, GGT
and CK have been reported in some metabolic diseases in cows
after calving [13, 21, 22]. Increased in the activities of these
enzymes may have been associated with cholestasis, the
disruption of normal hepatobiliary circulation, muscle disorders,
hepatic lipidosis and/or increased mobilization of Ca from
tissues to serum in response to hypocalcemia [13, 17, 23].

Conclusion
This study shows that hematological indices should be
used with caution in different stages after calving; however,
the physiologic status of a cow can have an influence on
these parameters. Briefly, except for Fb and WBC, Neu and
Band counts, hematological parameters should not be used
independently with other biochemical indices such as the
quantity of the mineral substances as well as some serum
enzymes in which case they could be successfully applied as
indicators for early diagnosis and management of treatment
in cows with RP.
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