
View All Proceedings Next Conference Join NZSAP

New Zealand Society of Animal Production online archive
This paper is from the New Zealand Society for Animal Production online archive. NZSAP holds a regular

An invitation is extended to all those involved in the field of animal production to apply for membership of
the New Zealand Society of Animal Production at our website  www.nzsap.org.nz
 

 

The New Zealand Society of Animal Production in publishing the conference proceedings is engaged in disseminating

information, not rendering professional advice or services. The views expressed herein do not necessarily represent the views

of the New Zealand Society of Animal Production and the New Zealand Society of Animal Production expressly disclaims any

form of liability with respect to anything done or omitted to be done in reliance upon the contents of these proceedings.

This work is licensed under a  Creative Commons Attribution-NonCommercial-NoDerivatives 4.0

International License.

You are free to:

      Share— copy and redistribute the material in any medium or format

Under the following terms:

     Attribution — You must give appropriate credit, provide a link to the license, and indicate if changes were made. You may

do so in any reasonable manner, but not in any way that suggests the licensor endorses you or your use.

     NonCommercial — You may not use the material for commercial purposes.

     NoDerivatives — If you remix, transform, or build upon the material, you may not distribute the modified material.

http://creativecommons.org.nz/licences/licences-explained/

 

http://www.nzsap.org/proceedings/browse
http://www.nzsap.org/conference
http://www.nzsap.org/
http://creativecommons.org/licenses/by-nc-nd/4.0/


Proceedings of the New Zealand Society of Animal Production 1999, Volume 59 131

Suitability of serum oestrone sulphate measurement to verify pregnancy in red deer
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ABSTRACT

The mean ± s.e.m. concentration of oestrone sulphate (OS) in serum from 31 non-pregnant red deer was 2.0±0.2 ng/ml.  The
value 3 standard deviations above this mean was 6.2 ng/ml which represents the highest serum OS concentration likely to be found in
non-pregnant deer.  Only 2 out of 40 serum samples obtained from 15 deer between 118 and 182 days pregnant had an OS concentra-
tion >6.2 ng/ml, the overall mean ± s.e.m. value for the 40 samples being 2.4±0.3 ng/ml.  On days 195 and 209 of gestation, 5 of 10
deer and 7 of 9 deer respectively had serum OS concentrations above 6.2 ng/ml; the mean ± s.e.m. concentrations on days 195 and 209
being 7.2±1.3 ng/ml and 14.9±3.4 ng/ml respectively.  These results show that mean serum OS concentrations rise markedly in red
deer during late gestation, and that by day 209 serum OS concentrations have risen above 6.2 ng/ml in most hinds.  Measuring serum
OS concentrations in the last month before expected calving may offer an alternative to ultrasonography for verifying pregnancy status
in red deer.
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INTRODUCTION

The association with pregnancy of elevated con-
centrations of oestrone sulphate (OS) in serum, milk or fae-
ces is well documented for several species including cows
(Henderson et al., 1994), goats (McArthur and Geary, 1986),
horses (Henderson et al., 1997) and pigs (Moenter et al.,
1992).  Measurement of OS provides an accurate means of
determining pregnancy status in these species.  In deer there
is only limited information concerning the association of
OS or other oestrogens with pregnancy.  A study by Barrell
and Bos (1989) in red deer indicated that in general the
presence of measurable OS levels in serum of hinds was
associated with pregnancy.  In fallow deer (Dama dama)
mean serum OS concentrations were significantly higher in
pregnant hinds at 49 days of gestation than in non-pregnant
females (Wilker et al., 1993).  In white-tailed deer
(Odocoileus virginianus), mean plasma concentrations of
oestrone and oestradiol increased 2- to 4-fold in the last
month of gestation (Harder and Woolf, 1976).

The purpose of the present study was to determine
if OS concentrations were elevated in serum during late
pregnancy in red deer which have a gestation period of ap-
proximately 233 days.  If so, this might offer an alternative
to ultrasonography for verifying pregnancy status close to
the expected time of calving.

MATERIALS AND METHODS

This study involved 31 non-pregnant, mature red
deer hinds, and 15 pregnant red deer hinds in which preg-
nancy was established by embryo transfer and then con-
firmed by ultrasonography and subsequently from calving
records.  The deer were farmed under normal husbandry
conditions.  A single blood sample (10 to 20 ml) was ob-

tained from each non-pregnant hind by jugular venepunc-
ture.  Four jugular blood samples were obtained at fort-
nightly intervals from the pregnant deer (except for 1 hind
which was only bled 3 times) when the animals were be-
tween 118 and 209 days pregnant.  Serum was prepared
from each of the blood samples and stored frozen until as-
sayed for OS.

Oestrone sulphate was measured in serum sam-
ples using an antibody-coated enzymeimmunoassay which
has been described previously for assaying OS in cows�
milk (Henderson et al., 1994) and horse faeces (Henderson
et al., 1997).  Briefly, the assay was performed as follows.
Wells of microtitre plates (Nunc, Maxisorp C12) were
coated with a monoclonal antibody to OS sulphate by over-
night incubation.  Following blocking with a 0.5% gelatin
buffer solution and washing, the antibody-coated wells re-
ceived a 10 ml aliquot of deer serum, or an aliquot of OS
standard, plus an aliquot of oestrone glucuronide-horserad-
ish peroxidase conjugate in a total volume of 0.2 ml.  The
wells were then incubated overnight at 4oC.  After empty-
ing and washing the wells, 0.1 ml of o-phenylenediamine
substrate-chromogen solution was added and colour allowed
to develop for 20 to 30 minutes before the reaction was
stopped with 2M H2SO4 (0.05 ml/well) and colour inten-
sity read at 490 nm.  The concentration of OS sulphate in
the assayed deer serum samples was calculated by interpo-
lation from a standard curve.  The working range of the
standard curve was from 5 to 200 pg/well.  The intra- and
inter-assay coefficients of variation of the assay were <11%.
Dose-response lines of the OS sulphate standards and dilu-
tions of deer serum ran parallel.
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RESULTS

The mean ± s.e.m. concentration of OS in
serum obtained from the 31 non-pregnant hinds was 2.0±0.2
ng/ml, and 23 of the 31 deer had a serum OS concentration
of £2 ng/ml.  Less than 1% of non-pregnant deer are likely
to have a serum OS concentration greater than the value 3
standard deviations above the mean non-pregnant value.
From the present data, this value was calculated to be 6.2
ng/ml.

FIGURE 1:  Scatter diagram of the oestrone sulphate concentrations in
59 serum samples obtained from 15 deer between 118 and 209 days of
pregnancy. The horizontal line indicates 6.2 ng/ml which is the value 3
standard deviations above the mean serum oestrone sulphate concentra-
tion of 2.0 ng/ml found in non-pregnant deer.

TABLE 1:  Frequency table showing the number of deer with serum
oestrone sulphate concentrations of <2, 2 to 6.2 and >6.2 ng/ml on dif-
ferent days of pregnancy.

Serum oestrone Days pregnant
 sulphate conc. (ng/ml) 118 to 182 195 209

<2 8 1 0
2 to 6.2 9 4 2
>6.2 2 5 7

Figure 1 shows a scatter diagram of the OS concen-
trations in the 59 serum samples obtained from the 15 preg-
nant deer between 118 and 209 days of gestation.  The data
is also shown as a frequency table of deer numbers in Table
1.  Between 118 and 182 days of pregnancy there were only
2 serum samples from 2 deer with an OS concentration >6.2
ng/ml.  These were obtained on days 165 and 182 and had
OS concentrations of 6.9 and 8.0 ng/ml respectively.  Twenty
of the 40 serum samples obtained between days 118 and
182 had an OS concentration <2 ng/ml.   Five of the 10
deer sampled on day 195, and 7 of the 9 deer sampled on
day 209 had a serum OS concentration >6.2 ng/ml (Table
1).  The mean ± s.e.m. serum OS concentration on days
195 and 209 were 7.2±1.3 ng/ml (n=10 deer) and 14.9±3.4
ng/ml (n=9 deer) respectively.  The earliest blood sample
obtained from the 9 deer sampled on day 209 was obtained
on day 162.  The mean ± s.e.m. serum OS concentration on
day 162 for these 9 deer was 2.2±0.4 ng/ml, which was
significantly lower (P<0.01, paired t-test) than the mean ±

s.e.m. value of 14.9±3.4 ng/ml found on day 209.  The mean
± s.e.m. value of 2.2±0.4 ng/ml found on day 162 did not
differ significantly (P>0.05, unpaired t-test) from the mean
value of 2.0±0.2 ng/ml found for the 31 non-pregnant deer.

DISCUSSION

The results of this study show that in red deer the
mean concentrations of OS in serum rise substantially dur-
ing the final month of gestation.  This is consistent with the
results of Harder and Woolf (1976) for white-tailed deer
(Odocoileus virginianus) where it was found that plasma
levels of oestrone and oestradiol increased 2 to 4 fold dur-
ing the last month of pregnancy.  In this study, 5/10 and 7/9
deer on days 195 and 209 of pregnancy respectively had
serum OS concentrations >6.2 ng/ml which is the highest
concentration likely to be found in non-pregnant deer.  Se-
rum OS concentrations may continue to rise as parturition
approaches.  Thus, it is possible that by blood sampling
closer to the expected day of calving (day 233) the serum
OS concentration in all deer could exceed 6.2 ng/ml.  By
day 209 of pregnancy none of the deer had a serum OS
concentration below 2 ng/ml.  Measurement of serum OS
concentrations in the last month of gestation may thus pro-
vide an alternative to ultrasonography for verifying preg-
nancy status.  Those deer returning a serum OS concentra-
tion >6.2 ng/ml can be considered pregnant while those with
values <2 ng/ml can be considered non-pregnant.  Values
between 2 and 6 ng/ml are probably best regarded as re-
turning an inconclusive diagnosis.  Re-measuring serum OS
concentrations in these deer closer to the expected date of
calving, to determine if the OS levels are rising, may allow
a conclusive diagnosis to be made.  The ability to distin-
guish deer which are pregnant, and within a month of calv-
ing, from deer which are not pregnant or are late calving
deer may aid management decisions.

There would be considerable practical potential
in being able to use OS measurements to verify pregnancy
status accurately earlier than the last month of gestation.
Unfortunately, this was not found to be a realistic possibil-
ity.  Only 2 serum samples from 2 of the deer between 118
and 182 days pregnant had OS concentrations >6.2 ng/ml.
The remainder had OS concentrations indistinguishable
from those of non-pregnant deer.  Blood samples were not
obtained earlier than 118 days of pregnancy.  Thus, it was
not possible to examine the proposal of Barrell and Bos
(1989) that measuring OS concentrations in blood samples
obtained between 50 and 90 days post-conception may be
of value in diagnosing pregnancy status.  However, ultra-
sonography is commonly used to diagnose pregnancy in
deer early in gestation.  Real-time ultrasound scanning is
well accepted as a straightforward and accurate way of preg-
nancy diagnosing deer (Wilson and Bingham, 1990).  The
high degree of accuracy and the immediacy of the diagno-
sis gives this technique considerable advantage over endo-
crine analysis.  Nevertheless, there is some farmer concern
that the use of a rectal probe for ultrasound analysis in late
pregnancy may be detrimental.  Although there is little hard
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evidence to support this contention, the use of OS meas-
urement to verify pregnancy status close to the expected
time of calving may be one way of addressing such con-
cern. However, ultrasonography will likely remain the most
practical means of determining pregnancy status in deer.
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