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Abstract
Aim: The present study describes the use of electrochemiluminescence (ECL) immunoassay method with specific kit human
progesterone for measuring plasma progesterone in cattle.
Materials and Methods: Nine Holstein-Friesian females were selected and artificially inseminated (AI). Blood samples
were collected from the coccygeal vessels into tubes containing EDTA at day 0 (n = 5, the control group) and day 90 (n = 4,
diagnosed pregnant by rectal palpation) after AI. The day of AI was considered as day 0 for the calculation of pregnancy day.
The samples were immediately centrifuged (15 min at 1500 × g), and the plasma was stored at −20°C until assay. The assay
of progesterone was carried out by a method of competition immunological type in heterogeneous phase. The antibodies of
capture and revelation are monoclonal specific to progesterone of human origin.
Results: The progesterone (P4) concentration in the whole female was physiological. The results of inter- and intraassay coefficients of variation were 16.6% and 6.7%, respectively. The values of accuracy and parallelism obtained were
satisfactory.
Conclusion: The preliminary results show clearly that human progesterone ECL kit can be used to measure P4 in plasma bovine.
Keywords: assay, cow, electochemiluminescence, progesterone.
Introduction

For over 40 years, progesterone (P4) has been
used to monitor ovarian, estrous detection and pregnancy in the cattle. The determination of the ovulation
time is of a major importance in the reproduction
management in the cattle, as it indicates the most
appropriate period for mating or insemination [1].
Similarly, it is indicated that the assay of progesterone
constitutes an excellent tool in the embryonic mortalities investigations [2].
The essential role of P4 in the maintenance of
gestation is known since a long time. It was the basis
of the first methods developed for hormonal assay.
Different types of progesterone assay (radio-, enzyme,
fluorescent immunoassay) are currently used to determine the concentration of progesterone in the blood,
whole milk and milk fat as a biomarker to detect the
estrous cycle and to diagnosis early pregnancy in
bovine [3-7]. Indeed, it was shown that there exists
a parallelism between the rate of plasmatic and milk
progesterone [8].
The radioimmunoassay (RIA) method has several
limitations inherent to the use of radioactive isotopes.
Copyright: The authors. This article is an open access article licensed
under the terms of the Creative Commons Attributin License (http://
creative commons.org/licenses/by/2.0) which permits unrestricted
use, distribution and reproduction in any medium, provided the
work is properly cited.
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Similarly, the problem of enzyme immunoassay (EIA)
techniques might be due to the interference in the
assay of sample constituents rather than to the hormone to be measured [9]. Electrochemiluminescence
(ECL) method is a form of chemiluminescence in
which the light emitting chemiluminescent reaction
is preceded by an electrochemical reaction [10]. This
method is currently used as an advanced technique for
human clinical analysis.
Therefore, the present study was designed to test
the usefulness of ECL immunoassay method using a
specific kit human Progesterone for measuring plasma
progesterone in cattle.
Materials and Methods
Ethical approval

The study protocol was approved by the Ethical
Committee of the University A. Mira, Bejaia (Algeria).
Nine Holstein-Friesian females (mixed ages and
parity) were selected and artificially inseminated (AI).
Blood samples were collected from the coccygeal
vessels into tubes containing EDTA at day 0 (n = 5,
control group) and day 90 (n = 4, diagnosed pregnant
by rectal palpation) after AI. The day of AI was considered as day 0 for the calculation of pregnancy day.
The samples were immediately centrifuged (15 min at
1500 ×g), and the plasma was stored at −20°C until
assay [11].
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The assay of progesterone was carried out by
a method of competition immunological type in heterogeneous phase. It is revealed by ECL (substrate:
ruthenium) on the automat. The antibodies of capture
and revelation are monoclonal specific to progesterone of human origin. The total duration of the assay
is 18 min.
In the first incubation, 30 μl of plasma sample
was added to a mixture of the antibody anti-progesterone labeled with biotin and the peptide-progesterone labeled with ruthenium. In the second incubation,
the streptavidin was added in the reactional well.
The immunological complex was fixed at the solid
phase by a complex streptavidin-biotin. The quantity
of progesterone linked at the solid phase is inversely
proportional to the progesterone concentration in the
sample. The reactional mixture was transferred in the
measuring cell. The micro-particles were maintained
in the electrode level by a magnet. The elimination of
the free fraction was carried out with a washing buffer.
A potential difference applied to the electrode starts
the production of luminescence that was measured by
a photomultiplier (Figure-1).
The estimated dose of measurement extends from
0.03 to 60 ng/ml. Parameters of validation including
minimal limit of detection (MDL), reproducibility
(coefficient of variation inter- and intra-assay), accuracy and parallelism were taken into consideration in
this study.
Results and Discussion

The early diagnosis of pregnancy is of a particular importance in the economics of bovine breeding.
Indeed, the delay of fecundation affects considerably the profitability of the bovine exploitation. The
progesterone is a hormone of the reproduction produced by the corpus luteum (CL) and the placenta at
advanced stages of gestation.
The P4 concentration (mean±standard error)
determined in plasma samples from bovine females
are represented in Table-1. The control group

shows very low progesterone concentrations in
plasma (0.17±0.06 ng/ml). This concentration
reveals the absence of a secretion luteal in the control group (<1 ng/ml). Note that P4 concentrations
≥1 ng/ml indicate a functional CL and concentrations
< 1 ng/ml indicate a lack of functional CL or noncyclicity [12,13]. In the pregnant females, the concentrations of P4 obtained by ECL method were very high
(9.3±3.6 ng/ml). According to Shamsuddin et al. [7],
these results confirm the late diagnosis of gestation by
rectal exploration in inseminated females (2-3 months
post-AI). The concentrations of P4 measured by ECL
in the present study would have been produced by the
CL. This is the major source of P4 during a large pregnancy period, i.e., until day 200 [14].
The MDL corresponds to the progesterone low
concentration, which can be distinguished from zero.
The MDL gave by using ECL assay was 0.03 ng/ml.
In the present study, the progesterone values found
in the inseminated females were all higher than the
MDL. The MDL of P4 plasmatic measured by RIA
method was and 0.04 ng/ml [15], and 0.38 ng/ml
by the enzyme-immunoassay method [16]. In other
study, the MDL was very low (0.01 ng/ml) using a
radio or fluorescent immunoassay [17,18]. Ghillis
et al. [19] have validated a system immunoassay,
biosensor-based of bovine P4 with a very high MDL
(3.56 ng/ml). The MDL calculated in the present study
was very sensitive, which could be due to the use of
the monoclonal antibodies.
The reproducibility was evaluated with bovine
plasma. The coefficients of variation (CV) inter- and
intra-assay obtained were respectively 16.6% and 6.7%
(Table-2). The test of reproducibility inter- and intraassay of the system ECL assay is satisfactory. The CV
of 7.8-9.4% and 5.8-8.5% inter- and intra-assay of
plasmatic P4 were recorded by RIA method [20-22]. In
2007, Bayemi et al. [23] have also obtained the nearly
equal values of CV inter- and intra-assay of bovine
serum (12.6 and 7.1%, respectively) using an immuno-enzymatic assay containing human reagents.
The test of dilution (parallelism) was assessed
by serially dilution (1/1, 1/2 and 1/4) with serum of a
Table-1: P4 concentrations (mean±SE) obtained by ECL
systems in non-pregnant and pregnant females.
P4 concentration
(mean±SE ng/ml)
Non-pregnant females (n = 5)
Pregnant females (n = 4)

0.17±0.06
9.3±3.6

ECL = electrochemiluminescence, SE = standard error
Table-2: Intra and inter-assay CV of P4-ECL system.

Figure-1: Photo
(Elecsys 2010).
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instrument

Intra-assay (n = 4)
Inter-assay (n = 5)

P4 Concentration
(mean±SE ng/ml)

CV (%)

0.58±0.09
10.49±0.71

6.7
16.6

CV = coefficients of variation, SE = standard error
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pregnant cow containing relatively high P4 concentration. The results show clearly that the concentrations
P4 obtained are parallel, with rates of recovery ranging from 102% to 110%. We can conclude that the
test of dilution of system ECL is very satisfactory. As
for the accuracy, the results obtained by the technique
used are also satisfactory. The percentages of covering
obtained were slightly high (111-117%). Nevertheless,
these results of accuracy always remain acceptable.
In 1987, Eckersall and Harvey [24] validated a kit
ELISA of bovine progesterone, which is used in the
species’ equine, ovine and canines. Moreover, Bayemi
et al. [23] had validated a human P4 EIA kit for use on
serum of cattle. Many kits are continuously developed
for human laboratories. When they are available, they
could be used for measuring P4 levels in bovine because
the progesterone is not specific to define species.
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Conclusion
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The preliminary results show clearly that the
human progesterone ECL kit can be used to measure
progesterone in plasma bovine. However, future detailed
and comparative studies are needed to validate the assay
system and consolidate the approach proposed.
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