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The Relationship Between Blood and Fertility Parameters
in Post Partum Dairy Cows

By J. Eldon, Th. Olafsson and Th. Thorsteinsson

Introduction

Eldon J., Th. Olafsson and Th. Thorsteinsson: The relationship between blood
and fertility parameters in post partum dairy cows. Acta vet. scand. 1988, 29, 393-
399. - The onset of post partum ovarian activity, the number of artificial insemi-
nations (AI) and the time of conception were monitored in 412 Icelandic dairy
cows during a period of 3 years. Blood was sampled from the animals at various ti-
mes after calving and the serum concentration of glucoce, urea, calcium (Ca) and
magnesium (Mg) measured. A significant positive correlation was found between
the levels of glucose, urea and Ca and the number of days from calving.

A significant negative correlation was found between the level of urea and the time
of first post partum ovulation. A significant positive correlation was found bet-
ween the level of glucose and the time of conception. No correlation was found
between the blood parameters and the number of Al per animal, the length of first
post partum ovarian cycle or the ammount of progesterone found during that cyc-
le.

A distinct, although not statistically significant, tendency towards a negative cor-
relation between the level of glucose and the time of first post partum ovulation
was found.

Our results show that the levels of glucose and urea shortly after parturition do in-
dicate the time of onset of post partum ovarian cyclicity.

Our findings indicate that low blood glucose and urea values early post partum
lead to subclinical or clinical ketosis which can considerably delay the onset of
ovarian activity.

glucose; calcium; magnesium; urea; ketosis.

few areas in Iceland, and milk fever and
grass tetany are common disturbances in Ice-

McClure (1968) and Butler et al. (1981)
maintain that negative energy balance i.e.
low serum glucose, does affect the post par-
tum reproductive performance of dairy
cows. High dietary protein has, on the other
hand, been said to have detrimental effect
on the reproductive performance of dairy
cattle (Morrow et al. 1969, Howard et al.
1987).

In previous studies we observed a later onset
of post partum ovarian activity (x =42 days)
in Icelandic dairy cows than observed in
other breeds (Eldon et al. 1985, Eldon &
Olafsson 1986). As ketosis is endemic in a

landic dairy cattle (Olafsson et al. 1974, Si-
gurdarson & Thorsteinsson 1978, Bjarnason
1986) we undertook this study to look for
any apparent relationship between the levels
of glucose, urea, Ca and Mg in blood and the
reproductive performance of the Icelandic
dairy cow.

Material and methods

The serum values of glucose, urea, Ca and
Mg were monitored and related to the time
of first post partum ovulation, the number
of A, the time of conception and the dura-
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tion and amplitude of the first ovarian cycle
in 412 Icelandic dairy cows during a period
of 3 years. Sequential milk samples for pro-
gesterone measurements were taken every
5th day from day 10 post partum until the ti-
me of first post partum Al and blood sam-
ples were taken 1-4 times at various intervals
post partum from each cow.

Progesterone was assayed in the fat-free part
of the milk by a radioimmunoassay techni-
que using tritiated progesterone and char-
coal as described by Oltner & Edgvist (1980,
1981) and Eldon & Olafsson (1986). The
bloot parameters were determined by con-
ventional methods. Glucose and urea were
assayed in a Technicon Auto Analyser II and
Ca and Mg were determined in a Perkin-El-
mer 305 B Atomic Absorption Spectropho-
tometer (Eldon et al. 1987).

Statistical analysis was carried out with the
SPSS-X statistical program in a Vax 750
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computer. The methods used were regres-
sion analysis and one-way analysis of varian-
ce (ANOVA).

Results

There was a significant positive correlation
between the values of glucose, urea and Ca
and the number of days from calving (Table
1). Fig. 1 shows how the average values of
the blood parameters change with increasing
time from calving. The level of glucose dec-
reased from calving until 10 days post par-
tum and then slowly increased until 70 days
post partum when the values levelled off. A
sharp decrease was seen in samples taken 90
days post partum or later. These samples, ta-
ken 90 days post partum or later, came from
anoestrous Cows.

The mean values of urea, Ca and Mg were
lowest immediatly after calving. The urea
and Ca values increased until 90 days post
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Figure 1. The changes of blood levels of glucose, urea, calcium (Ca) and magnesium (Mg) with increasing time
from calving. The horizontal black curve shows the mean values for each 10 day interval and the vertical lines
show the deviation from the mean of 1 standard deviation.
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Figure 2. The changes in the blood levels of glucose with increasing time of first post partum ovulation. The re-
sults are divided into two 10 days sampling periods (samples taken 0-9 and 10-19 days post partum) and 3 20 days
sampling periods (samples taken 20-39, 40-59 and 60-79 days post partum). Each sampling period shows the

mean values of glucose according to 20 day periods

partum and decreased hereafter. The mean
values of Mg increased sharply during the
first 20 days post partum, levelled off and
dropped in samples taken 90 days or later
post partum (Fig. 1).

Fig. 2 shows the changes in the blood levels
of glucose in relation to increasing time of
first post partum ovulation. The values dec-
reased with increasing time to first post par-
tum ovulation. This correlation was not sta-
tistically significant but points clearly to a
negative correlation.

A significant positive correlation was found
between the level of urea and the time of first
post partum ovulation (Table 1). Fig. 3
shows how the urea values changed with in-
creasing time of first post partum ovulation.
In samples taken 0-9 and 10-19 days post
partum the values decreased with increasing
time of first post partum ovulation, but in

of the time of first post partum ovulation.

Table 1. Correlation coefficients and levels of signi-
ficance for the correlations between reproductive
and blood parameters.

Glucose Urea Ca Mg
Category
1 0.11**  0.25*** 0.09* 0.01 ns
2 -0.02ns 0.20** 0.05ns 0.05 ns
3 0.11* 0.06 ns 0.06ns  0.07ns
4 0.05ns 0.04ns 0.01 ns 0.06 ns
5 0.02ns -0.0lns 0.05ns -0.01ns
6 0.03ns -0.0lns 0.09ns -0.01ns
1. Time from calving to sample
2. Time of first post partum ovulation
3. Time of conception
4. Number of Al
5. The length of the first post partum ovarian cycle
6. The highest progesterone value assayed during

the first post partum ovarian cycle
ns = not significant (p>0.05), * = (p<0.05), **
(p<0.01), *** = (p<0.001).
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Figure 3. The changes in the blood levels of urea with increasing time of first post partum ovulation. See legend
for Fig. 2.
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Figure 4. The changes in the blood levels of glucose with increasing time of conception. See legend for Fig. 2.
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samples taken 20 days or later post partum
the values of urea increased with increasing
time of ovulation. A significant positive cor-
relation was found between the levels of glu-
cose and the time of conception (Table 1).
Fig. 4 shows that this correlation was most
prominent in samples taken 0-9 days post
partum.

Significant correlation was not found bet-
ween the blood parameters and the number
of Al per animal, length of first post partum
ovarian cycle or the amplitude of progeste-
rone during that cycle. No correlation was
found between levels of Mg and the repro-
duction parameters.

Discussion

The changes in glucose values found in our
study are similar to those observed by Kap-
pel et al. (1984) who reported that average
plasma glucose increased before calving and
then decreased to a minimum value between
11 and 25 days post partum.

The low mean values of urea, Ca and Mg
found early post partum were probably cau-
sed by the metabolic strain of late gestation,
parturition and onset of milking (Saarinen
1950, Payne & Leech 1964, Tainturier et al.
1984).

The urea values correlated significantly with
the time of first post partum ovulation. This
correlation was negative for samples taken
the first 20 days post partum but positive af-
ter that which is in accord with the findings
of Morrow et al. (1969) that cows fed liberal
concentrate ratio had significantly longer
calving intervals and required more services
per conception than controls, whereas Ho-
ward et al. (1987) stated that high dietary
protein did not have a detrimental effect on
reproductive performance of dairy cows. A
possible cause of low blood urea values early
post partum in late ovulating cows is a nega-
tive protein balance due to parturient stress

and onset of milking. A possible cause of
high blood urea late post partum in late ovu-
lating cows is a high protein diet whith toxic
ammonia effects on the reproductive system
(Morrow et al. 1969, Visek 1984, Howard et
al. 1987).

The observed finding towards a negative
correlation between glucose levels and the ti-
me of first post partum ovulation are in ac-
cord with the findings of Butler et al. (1981)
who stated that the interval from parturition
to first normal ovulation was inversely rela-
ted to average energy balance during the first
20 days of lactation. The mean glucose va-
lues decreased for the first 10 days post par-
tum and were below 3 mmol/I for 39 days
for cows that ovulated 20-60 days post par-
tum and for 60 days in those cows that ovu-
lated 60-80 days post partum. The mean glu-
cose levels were not below 3 mmol/l in cows
that ovulated during the first 20 days post
partum. It has been shown that cows with
clinical ketosis have lower blood glucose and
ovulate later than healthy cows (Eldon et al.
1985, Bjarnason 1986, Eldon et al. 1987).
Our results suggest that low blood glucose
levels early post partum, due to negative
energy balance, are probably the cause of
subclinical and clinical ketosis which again
leads to delayed onset of ovarian activity.
This is further supported by the fact that the
samples taken 90 days or later, with lower
mean values for all four blood parameters
than the samples taken earlier post partum,
came from anoestrous cows.

It is, however, difficult to reconcile this ex-
planation with the fact that the levels of
blood glucose were positively correlated
with the time of conception, especially in
samples taken during the first 10 days post
partum. Cows that conceived 40-59 days
post partum had a mean glucose level of 2.8
mmol/l and cows that conceived 120 days
post partum or later had a mean glucose le-
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vel of 3.4 mmol/l. We have no explanation
for this contradiction. There was no signifi-
cant correlation between the levels of the
blood parameters and the number of Al per
animal. Hignet & Hignet (1951) found a di-
rect positive correlation between the feeding
of Ca and conception rate and Morrow et al.
(1969) reported that liberal feeding of con-
centrates increased the number of services
needed per conception.

The levels of the blood parameters did not
seem to have any correlation with the length
or amplitude of progesterone of the first
post partum ovarian cycle. We conclude that
one of the cause of the relatively late onset of
ovarian activity in Icelandic dairy cows it a
negative energy balance (low blood glucose
levels) early post partum which leads to
subclinical or clinical ketosis and probably
to delayed ovarian activity. Changes in
blood glucose and urea values that could
possibly affect the reproductive performan-
ce of the cow are best seen during the first 10-
15 days post partum.
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Sammenfattning

Relationen mellan blod och fertilitetsparametrar hos
mjolkkor efter partus.

Tidpunkten for ny dggstocksaktivitet efter partus,
antalet konstgjorda inseminationer (ai) och tidpunk-
ten fér konception registrerades hos 412 islindska
mjolkkor under en 3 ars tid. Blod insamlades fran

djur vid olika tider efter kalvning och serumkoncen-
trationen av glukos, urea, kalcium (Ca) och magne-
sium (Mg) analyserades.

Signifikanta positiva korrelationer erhélls mellan ni-
vder av glukos och Ca och antal dagar fran kalvning.
Signifikanta negativa korrelationer erhélls mellan
niva av urea och tiden for forsta ovulation efter par-
tus. Signifikanta positiva korrelationer hittades mel-
lan nivan av glukos och tidpunkten fér konception.
Ingen korrelation syntes mellan blodparametrar och
antalet ai per djur, lingden av férsta brunstcykeln
efter partus eller méngden av progesteron som upp-
mittas under cyclus.

Resultaten visade en klar, dven om inte statistiskt
signifikant, benidgenhet till en negativ korrelation
mellan nivder av glukos och tidpunkten fér férsta
ovulation efter partus.

Vdra resultat visar att nivaer av glukos och urea kort
tid efter forlossningen antyder tidpunkten for bor-
jan av ny dggstocksaktivitet efter partus. Vara fynd
visar att laga blodglukos och ureavirden kort tid ef-
ter partus leder till subklinisk eller klinisk ketos vilket
kan avsevirt férsena borjan av dggstocksaktivite-
ten.
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