
Introduction

Retained placenta (RP) may result from a number of
factors, such as abortion, forced labor, delayed gestation,
early parturition, uterine atony, infections, and seasonal
and hormonal disorders. In addition, it is well known that
deficiencies of some vitamins and minerals induce or
predispose animals to RP (1-3).

The physiological delivery of the placenta after
parturition requires adequate and regular uterine
contractions. The deficiency in secretions of PGF2α and

oxytocin and serum Ca concentration, which maintain
adequate contraction of the uterus, may cause RP,
increase the risk of dystocia and delay the involution of
the uterus (3-5).

Some researchers (6,7) reported that a low serum Ca
concentration plays an important role in the development
of RP in cows, while others (8,9) found that the Ca
concentration was at the physiological level, indicating
that Ca has virtually no role in the development of RP.
Meanwhile, Carson et al. (10) investigated the high
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Abstract: This study was undertaken to investigate the relationship between blood levels of Ca, Zn, Mg, K, and Na and the
occurrence of retained placenta and abortion in cows. Serum samples from 34 cows were analyzed (18 with retained placenta, 10
without retained placenta (control), and 6 that had aborted).

Ca and Zn levels in cows with retained placenta were significantly lower than those in the control group. The serum Zn levels of
aborted cows were higher (P < 0.001) than those of cows with retained placenta. Cows in the control group and those with retained
placenta were divided into subgroups based on age (3, 4-6, 7-9 years old), type of parturition (normal, dystocia), and sex of calves
(male, female). The serum Ca concentration of 3-year-old cows with retained placenta was significantly higher (P < 0.05) than that
of those 7-9 years old. It is concluded that lower serum Ca and Zn levels in cows may induce placenta retention. 
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Retensiyo Sekundinarumlu ve Yavru Atan ‹neklerde Baz› Mineral Madde Düzeyleri

Özet: Bu araflt›rmada, retensiyo sekundinarum oluflumu ile serum Ca, Zn, Mg, K ve Na düzeyleri aras›ndaki iliflki araflt›r›ld›. Toplam
34 ine¤in (18 retensiyolu, 10 kontrol ve 6 yavru atan) serum örneklerinin analizi yap›ld›.

Retensiyo sekundinarumlu ineklerde serum Ca ve Zn düzeylerinin kontrol grubuna göre düflük (P < 0,01, P < 0,001) oldu¤u
belirlendi. Serum Zn de¤erleri yavru atan ineklerde retensiyo sekundinarumlu gruba göre daha yüksekti (P < 0,001). Retensiyo
sekundinarum ve kontrol grubu inekler, do¤um flekli (normal, güç), yavru cinsiyeti (erkek, difli) ve yafla (3, 4-6 ve 7-9 yafl) göre alt
grublara ayr›ld›. Retensiyo sekundinarumlu 3 yafl grubu ineklerde serum Ca düzeylerinin 7-9 yafl grubu ineklere göre yüksekti (P <
0,05). Retensiyo sekundinarumlu ineklerde tespit edilen düflük serum Ca ve Zn düzeylerinin retensiyo sekundinarum flekillenme
riskini art›rabilece¤i düflünüldü.

Anahtar Sözcükler: Retensiyo sekundinarum, abort, mineral madde, inek.
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incidence of dystocia, RP and puerperal metritis in a dairy
herd. They found that when these animals were fed a
ration enriched with supplemental bone meal for the
previous 3 months the incidence of dystocia was reduced
from 75% to 10%, the RP rate from 35% to 8% and
the puerperal metritis rate from 70% to 10%. The
serum Ca concentration in these cows was reported to
increase from 8.98 mg/dl to 10.26 mg/dl with this type
of diet. 

It has been reported that the low serum
concentrations of various minerals including Zn, Mg and
K in cows before parturition might cause or increase the
risk of RP (7,11). 

Malnutrition is thought to be one of the most
important factors in non-infectious abortion in cows and
heifers. It may even lead to the development of
abnormalities in the fetus and embryonic death in the
early period of gestation. The inadequate
supplementation of a ration with vitamins A and E, beta-
carotene, iodine, Se, Cu and Zn may also induce abortion
in the advanced stage of gestation in cows (1,12,13).

The objective of the present study was to investigate
the relationship between blood serum concentrations of
Ca, Zn, Mg, K and Na and the development of RP and
abortion in cows. The effects of age, type of parturition
and sex of calves on the levels of serum minerals with
regard to the development of RP were also studied.

Materials and Methods

Thirty-four cows 3-9 years old were used. Eighteen
of the cows had RP, 10 were controls (without RP) and
6 had aborted at 3-7 months of gestation. Of these, 17
were Swiss-Brown, 12 were Holstein, 3 were Simmental
and 2 were indigenous breed cows. They were randomly
selected from among animals brought to the obstetrics
and gynecology clinic of the Faculty of Veterinary
Medicine, F›rat University, Elaz›¤.

These animals were fed a ration of wheat straw and
concentrated feed, according to the owners. They were
divided into 3 groups. The cows with undelivered
placenta within the first 12 h of delivery were assigned to
the RP group; those that delivered the placenta within 12
h were assigned to the control group; and those that had
abortions between 3 and 7 months of gestation were
assigned to the aborted group. Cows in the control group
and those with RP were divided into subgroups based on

age (3,4-6,7-9 years old), type of parturition (normal,
dyctocia), and sex of calves (male, female). A 10 ml blood
sample from each animal was taken from the jugular vein
2 or 3 days after parturition using sterile blood collecting
tubes. The samples were centrifuged at 3000 rpm for 20
min and the serum samples were stored at -20 °C until
analyzed.

Serum Ca, Zn and Mg concentrations were analyzed
with an atomic absorption spectrophotometer (Perkin
Elmer 370 Model) and serum K and Na concentrations
with a flame photometer (Petracourt PFP1) (14). The
statistical analysis of the differences between groups and
ages was determined with ANOVA, significance of
differences with Duncan’s test and the difference between
type of parturition and sex of calves with the Mann-
Whitney U test (15). The results are expressed as mean ±
SEM. A level of P < 0.05 was considered statistically
significant.

Results

It was determined that mean serum concentrations of
Ca and Zn in the RP group were significantly lower (P <
0.01, P < 0.001, respectively) than those in the control
group. It was found that serum Zn concentrations in the
aborted cows and control group were significantly
greater (P < 0.001) than that in the RP group. The
serum Mg, K and Na concentrations of the aborted cows
did not differ significantly (P > 0.05) from those of the
cows with and without RP (Table 1). When type of
parturition and sex of calves were evaluated in the RP and
control groups, it was detected that these variables had
no significant (P > 0.05) effect on serum Ca, Zn, Mg, K
and Na concentrations (Tables 2,3). Serum Ca
concentration in 3-year-old cows with RP was higher
than in those 7-9 years old (Table 4), but no difference
was seen according to age in the control group (Table 5).

Discussion

There is a significant relation between metabolic and
puerperal disorders, and nutrition deficiencies after
parturition in cows. Minerals such as Ca, Zn, Mg, K and
Na are obtained from the diet and play an essential role
in metabolic and physiological activities (3-5). 

The normal plasma concentration of Ca, Zn, Mg, K
and Na in cows were regarded as 8-12 mg/dl (16), 0.4-
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0.6 mg/l (17), 1.8-2.3 mg/dl (4), 3.9-5.8 mmol/l, and
132-152 mmol/l, respectively (18). In this study, the
average serum Ca was 6.48 ± 0.32, 9.41 ± 0.39 and
7.64 ± 0.35 mg/dl; Zn was 0.34 ± 0.02, 0.71 ± 0.04
and 0.57 ± 0.04 mg/l; Mg was 2.19 ± 0.13, 2.14 ± 0.24
and 1.83 ± 0.25 mg/dl; K was 4.85 ± 0.28, 4.68 ± 0.23

and 4.37 ± 0.25 mmol/l and Na was 135.95 ± 5.15,
131.26 ± 9.61 and 136.99 ± 13.75 mmol/l in RP,
control and aborted cows, respectively. The values,
except for Ca and Zn levels in RP cows, are within the
normal physiologic values as indicated by previous
research (3,16,17).
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Table 1. Serum Ca, Zn, Mg, K and Na concentration in the cows with and without RP, and abortion.

RP (n = 18) Abortion (n = 6) control (n = 10)

Parameters Mean ± SE Mean ± SE Mean ± SE

Ca (mg/dl) 6.48 ± 0.32a 7.64 ± 0.35ab 9.41 ± 0.39b

Zn (mg/l) 0.34 ± 0.02c 0.57 ± 0.04d 0.71 ± 0.04d

Mg (mg/dl) 2.19 ± 0.13 1.83 ± 0.25 2.14 ± 0.24

K (mmol/l) 4.85 ± 0.28 4.37 ± 0.25 4.68 ± 0.23

Na (mmol/l) 135.95 ± 5.15 136.99 ± 13.7 131.26 ± 9.61

(a,b): P < 0.01, (c,d): P < 0.001.
The difference between the values marked with various letters in the same line is significant.

Table 2. Mean serum Ca, Zn, Mg, K and Na concentration in the cows with and without RP animals according to type of parturition. 

RP Control

Dystocia Normal Parturition Dystocia Normal Parturition
(n = 10) (n = 8) (n = 3) (n = 7)

Parameters Mean ± SE Mean ± SE Mean ± SE Mean ± SE

Ca (mg/dl) 6.47 ± 0.51 6.48 ± 0.39 7.51 ± 1.17 9.96 ± 1.09

Zn (mg/l) 0.34 ± 0.02 0.33 ± 0.02 0.86 ± 0.24 0.67 ± 0.17

Mg (mg/dl) 2.30 ± 0.21 2.05 ± 0.12 1.79 ± 0.40 2.18 ± 0.25

K (mmol/l) 4.96 ± 0.47 4.74 ± 0.26 4.34 ± 1.85 4.38 ± 0.55

Na (mmol/l) 137.41 ± 9.34 134.12 ± 2.00 156.18 ± 8.04 124.15 ± 10.82

Table 3. Mean serum Ca, Zn, Mg, K and Na concentrations in the cows with and without RP according to sex of calves.

RP Control

Male (n = 10) Female (n = 8) Male (n = 4) Female (n = 6)
Parameters Mean ± SE Mean ± SE Mean ± SE Mean ± SE

Ca (mg/dl) 6.05 ± 0.29 7.00 ± 0.61 9.65 ± 0.92 9.22 ± 1.60

Zn (mg/l) 0.31 ± 0.01 0.37 ± 0.01 0.65 ± 0.17 0.76 ± 0.23

Mg (mg/dl) 2.12 ± 0.12 2.27 ± 0.24 2.37 ± 0.48 1.95 ± 0.24

K (mmol/l) 4.87 ± 0.24 4.81 ± 0.58 5.22 ± 0.79 3.70 ± 0.59

Na (mmol/l) 133.27 ± 6.74 139.30 ± 8.32 132.55 ± 18.8 130.24 ± 10.9



In research (6,7) carried out on blood samples taken
from cows prior to parturition, 24 h after parturition and
postpartum first week, it is suggested that the serum Ca
concentration of RP animals (6.27 ± 0.18 mg/dl) was
lower than that in postpartum cows without RP (7.40 ±
0.18 mg/dl). Some researchers (8,9,19) indicate that a
significant difference is not seen between animals with
and without RP. Bari et al. (20) stated that Ca affected
the development of RP and the serum Ca concentration
was 6.89, 6.65 and 6.37 mg/dl 1 week before, during
and 12 h after parturition, respectively, in cows with RP.
On the other hand, these values were reported as 9.09,
8.61 and 8.53 mg/dl, respectively, in cows without RP.
The average serum Ca concentrations in cows with RP
were lower than the values of those without RP in the
research. This finding is in agreement with the results of
some other researchers (6,7,20).

The serum Zn concentration of the RP and control
groups immediately before parturition were respectively
0.58 and 1.16 mg/l, with 3.33 and 4.34 mmol/l for K

and 1.91 and 3.32 mg/dl for Mg (11). Bari et al. (20)
stated that Mg concentration was 1.75 and 2.84 mg/dl
and the differences were significant. Zhang et al. (7)
suggested that Zn and Mg concentrations of the blood
serum in the RP group prior to parturition and after
parturition were lower than those in the control animals.
Other researchers (21-23) indicated that low levels of
minerals lead to a predisposition to RP in cows. In this
research, even if the serum Zn (0.34 ± 0.02 mg/l) level
in cows with RP was significantly lower than that in the
control (0.71 ± 0.14 mg/l) group, no difference was
identified among the groups in respect of K and Mg
levels. In the present study, the findings related to Mg
and K were different from the results of other studies
(7,11,20). The reason for such a difference may be
related to variations in feeding, breed and types of the
dairy animals (24). 

It was suggested in many studies (2,25,26) that
dystocia in cows increased RP incidence. Sevcik et al. (21)
stated that the blood serum Ca, Na and K concentrations
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Table 4. Mean serum Ca, Zn, Mg, K and Na concentrations in cows of different ages with RP.

3 years old 4-6 years old 7-9 years old
(n = 3) (n = 10) (n = 5)

Parameters Mean ± SE Mean ± SE Mean ± SE

Ca (mg/dl) 7.52 ± 0.94a 6.61 ± 0.45ab 5.58 ± 0.28b

Zn (mg/l) 0.39 ± 0.02 0.31 ± 0.01 0.36 ± 0.01

Mg (mg/dl) 1.88 ± 0.24 2.21 ± 0.11 2.33 ± 0.41

K (mmol/l) 4.68 ± 0.37 4.94 ± 0.32 4.75 ± 0.82

Na (mmol/l) 140.56 ± 1.69 134.06 ± 6.66 136.96 ± 14.18

(a,b): (P < 0.05)
The difference between the values marked with various letters in the same line is significant.

Table 5. Mean serum Ca, Zn, Mg, K and Na concentrations in cows of different ages in the control group.

3 years old 4-6 years old 7-9 years old
(n = 3) (n = 3) (n = 4)

Parameters X ± SE X ± SE X ± SE

Ca (mg/dl) 9.60 ± 0.75 7.75 ± 0.71 10.57 ± 1.92

Zn (mg/l) 0.70 ± 0.04 0.45 ± 0.08 0.92 ± 0.29

Mg (mg/dl) 1.82 ± 0.32 1.82 ± 0.21 2.53 ± 0.48

K (mmol/l) 4.24 ± 0.32 3.91 ± 0.84 4.79 ± 1.08

Na (mmol/l) 105.82 ± 0.37 130.91 ± 19.04 144.25 ± 14.4



did not differ between normal cows and those with
dystocia. On the other hand, Bostedt (27) indicated that
the serum Ca and Mg concentrations in cows and heifers
after dystocia were higher than those in cows with
normal parturition. In this research, no differences were
seen in respect of Ca, Zn, Mg, K or Na levels between the
RP and control groups depending on the parturition type.
These results are consistent with previous research (21). 

Mutiga et al. (9) indicated that calf sex in RP cows had
no effect on plasma Ca levels. Öcal et al. (19) stated that
the serum Ca level in cows having a male calf with RP was
higher than that in cows having a female calf (9.39 and
8.68 mg/dl). In the present research, no difference was
determined among Ca, Zn, Mg, K or Na levels depending
on calf sex in the RP and control groups.

Some researchers (2,28) suggest that there is a
relation between the age of the animal and RP; thus RP
incidence increases with age. In research conducted by
Erb and Martin (29) on 1401 cows, it was stated that the
RP rate in 2-year-old cows was lower than that in cows
4 years old. Öcal et al. (19) reported that cows 2-3 years
old with RP had higher serum Ca (9.41 and 8.72 mg/dl)
levels than cows 3-6 years old. In this research, the
serum Ca concentration of the cows with RP in the 3
years old group was higher than that in the cows in the
7-9 years old group (P < 0.05). No difference was noted
between age groups in respect of Zn, Mg, K or Na levels.
Such a decrease in vitamin D receptors, which increase
the Ca absorption from the intestines that occurred due
to aging, may be considered the result of low Ca levels in
older cows. It was determined that no difference was
seen among the various age groups or the control group.

It was indicated that Zn deficiency in cows could cause
abortion. The plasma Zn concentrations in cows that had
aborted were lower than those in cows that had not.
Therefore, it might occur due to increased PGF2α

hormone levels in the blood at the time of parturition
(13). Graham et. al. (22) stated that the serum Zn
concentration in aborting cows was lower than that in
cows not aborting and insufficient Zn in feeds played an
important role in the loss of the fetus. It was indicated
that even if Ca levels increased in aborting cows due to
Brucella infection, Mg levels decreased and such a
difference might occur due to the effect of Brucella (23).
In this research, it was determined that the serum Ca,
Mg, K and Na levels did not differ in the aborting cows in
the RP or control group. However, even if Zn levels were
higher when compared to the cows with RP (P < 0.001)
and lower compared to the control group, no difference
was determined. Abortion could be caused by infectious
and other non-infectious reasons other than the mineral
substance deficiency in the blood since it has a
multidirectional etiology.

In conclusion, it was determined that serum Ca and Zn
concentrations in animals with retention secundinarium
were lower than those in animals without RP. In addition,
other parameters remained the same between the
groups. It may be considered that lower blood serum Ca
and Zn may be influential in retained fetal membrane.
Therefore, the quantity of the mineral substances should
be taken into consideration prior to parturition in the
diets of cows.
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