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SUMMARY

The purpose of the present study was to compare
serum calcium and magnesium concentrations in
different ages in cows with or without retained
placenta (RP) and to evaluate treatment of cows
with RP with oxytocin versus oxytocin combined
with Cal- Bor- Mag solution. Blood samples were
obtained within 12 hours of parturition from dif-
ferent breeds of cows with and without RP (n=38
and 30 respectively). Serum Ca and Mg concen-

trations were analyzed by atomic absorption

spectrophotometry. 38 cases of RP in different

breeds of cows were treated by infusion of either
oxytocin dissolved in normal saline solution or
oxytocin dissolved in Cal-Bor-Mag solutions.
The intervals between parturition and initiation of
treatment between 12-24 hours P.P. RP is the
failure to expel all or part of the fetal membranes
up to 12 hours after parturition. The positive re-

sponse to the treatment was considered as the ex-
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pulsion of the entire placenta within 2 hours after

infusion.

Ca levels in cows with retained placenta were
significantly lower than those in the control
group (without RP). Cows in the control group
and those with retained placenta were divided
into subgroups based on age (3-4 , 5-7 years old).
The serum Ca concentration of 3-4 years old
cows with retained placenta was significantly
higher (p<0.05) than those of 5-7 years old. Ser-
um magnesium levels showed no difference. Six-
ty percent of the cows treated with oxytocin in
Cal-Bor-Mag solution responded positively to the
treatment, compared to approximately thirty-nine
percent of the cows treated with oxytocin in sa-

line solution (p<0.05).

INTRODUCTION

Retained placenta (RP) may result from a number



of factors, such as early parturition, uterine atony,
abortion, forced labor, infections, and seasonal
and hormonal disorders (LLaven and Peters, 1996).
In addition, it is well known that deficiencies of
some vitamins and minerals induce or predispose
animals to RP (Alacam, 2002, Hurley and Doane,
1989).

The physiological drop of the placenta after par-
turition requires adequate and regular uterine
contractions (Morrow, 1980). The deficiency in
secretion of PGF2, oxytocin and serum ca con-
centration, which maintain adequate contraction
of the uterus may increase the risk of dystocia,
cause RP, and delay the involution of the uterus
(Miller and Lodge, 1984 and Mutiga et al.,
1993)).

Squire, (1980), Zhang, et al., (1992) reported that
a low serum Ca concentration plays an important
role in the development of RP in cows, while oth-
ers (Lotthammer, 1983) found that the Ca con-
centration was at the physiological level indicat-
Ca has in the

ing that virtually no role

development of RP.

Mean while, Carson et al., (1978) found that
when these animals were fed a ration enriched
with supplemental bone meal for last 3 months of
gestation 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
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reported to increase from 8.98 mg / dl to 10.26 /
dl with this type of diet.

It had been reported that the low serum concentra-
tions of various minerals including Zn, Mg. and K
in cows before parturition might, cause or in-
crease the risk of RP (Vandeplassche, et al., 1971,
Stancioiu and Constantinescu, 1983 and McDow-
ell, 1992,)).

Holda et al;(1996) stated that oxytocin stimulates
the final myometrial activity and the explusion of
the foetus after the freguson's reflex is induced
during parturition,while Russe, (1982) add that
oxytocin released must be sustained there after to
expel the after birth placenta, Therefore, exoge-
nous oxytocin had been suggested for prevention
of retained placenta immediately postpartum
(Curtis et al., 1973).

Actually, the systemic use of oxytocin was con-
sidered to be the most appropriate therapy in cas-
es of RP (Roberts, 1971). Firmly attached placen-
tas, which are difficult or impossible to remove
prior to oxytocin infusion, become easily detach-
able directly after treatment (Mutiga et al.,1993).
The objectives of the present study were to com-
pare calcium and magnesium concentrations in
serum, in cows with or without RP and with re-
gard to age and to determine the relative effec-
tiveness of intravenous administration of oxytocin
dissolved in normal saline as compared to oxyto-

cin dissolved in Cal-Bor-Mag solution, as a treat-
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ment of RP in cows.

MATERIALS & METHODS

Sixty eight cows 3-7 years old were used. Thirty
eight of the cows had RP and thirty cows as con-
trol (without RP). Out of 68 (28 were indigenous
breed cows, 12 were Brown -Swiss, 13 were Hol-
stein-Friesian and 15 mixed breeds) belonged to
3 different private dairy farms free from Brucella
as indicated by periodic investigation in Giza
Governorate, during the years between 2006-

2007,

Animals were fed a ration of wheat straw, con-
centrated feed and barseem or darawa, according
to the system of feeding in each farm. The cows
with the undropped placenta within the first 12h
of parturition were assigned to the RP group;
while the drop of the placenta within 12h were
assigned as control group. Cows in the control
group and those with RP were divied into sub-

groups based on age (3-4 , 5-7 years old).

38 cows with the RP group were divided into 2
subgroups (group A,n = 18) (group B, n = 20 ).
10 ml blood sample from each animal were taken
from jugular vein within 12h of delivery, using
an evacuated sterile blood collecting tubes. The
samples were centrifuged at 3000 rpm for 20 min
and serum samples were stored at - 20°C until an-

alysed.
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Serum Ca and Mg concentrations were analysed
with atomic absorption spectrophotometer (Per-
kin Elmer 370 Model) (Henry, et al.,1974) before

an eventual treatments of RP.

Cows with RP were treated intravenously with ei-
ther 50 IU, oxytocin (Sm! of oxytocin® of (AD-
WIA Co.) dissolved in 500 ml saline solution
(groupl) L.V. infused 0.9% sodium chloride (EL
Nasr Pharmaceutical & chemicals Co.), while
group B infused by 50 TU oxytocin dissolved in
500 ml Cal-Bor-Mag solution (CAL-BOR-MAG
injection, ADWIA Co.), containg 24.17 gm cal-
cium gluconate and 2.09 gm magnesium choride

(anhyd).

All infusions lasted about 15 min. The positive
response to treatment was the expulsion of the
entire placenta within 2 h of the infusion without
additional treatment. The interval between partu-
rition and initiation of treatment must be in the

range between 12-24 h of parturition.

Statistical analysis

The relationships between serum calcium, mag-
nesium levels and age of the cows with and with-
out RP using student's t-test (Sokal and Rohlf,
1987) The differences between the results of the
two treatments for RP were tested using Pearson's
chi-square analysis on contingency tables (Fleiss,
1981). The results were expressed as mean *
SEM.
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RESULTS

The determination of the mean serum concentra-
tion of Ca in RP cows was significantly lower
than those of contral group as shown in table 1 ,
whereas serum magnesium was not significant

(p<0.05).

Serum Ca concentration in 3-4 year-old cows
with RP was higher than those of 5-7 years old
(table 2) but no differences were seen according

to age in the control group (table 3).

There were more positive responses to treatment
among cows treated with oxytocin in Cal-Bor-
Mag solution than among cows treated with oxy-

tocin in saline (table 2).

There were more positive responses to treatment among cows treated
with oxytocin in Cal-Bor-Mag solution than among cows treated with

oxytocin in saline (table 2).

Table 1 : Serum Ca and Mg concentration in the cows with and without
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RP.
Nfu'oup\ RP Control
Parameters Mean + SE Mean + SE
Ca (mg / dl) 6.65 + 0.69a 9.42 + 1.60b
Mg (mg / dl) 2.09 +0.42 2.12+£0.34

- (a,b) : p<0.05 the difference between the yvalues marked with various
letters in the same line is significant. :

Table 2: mean serum Ca and Mg concentrations in cows of differeft ages.

with RP,
l Group 3-4 years old 5-7 years old
\ Ln =15 ) (n =23 )
Parameters Mean + Se Mean + SE
Ca(mg/dl) 7.29 +0.78a 6.21 £ 0.38b
Mg (mg/dl) 1.98 £ 0.21 2.12+0.14

(a,b): (p<0.05)

The difference between the values marked with various letters 1n the

same line is significant.
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Table 3: Mean serum Ca and Mg concentration in cows of different ages

“in the control group.

Group 3-4 years old 5-7 years old
(n=17) (n=13)
Parameters Mean + SE Mean + SE
Ca(mg/dl) 9.95+0.75 10.37 +1.79
Mg (mg/dl) 2.08 +£0.27 223 £0.38"

Table 4 : Results of treatments with oxytocin in saline or oxytocin in Cal-
Bor-Mag solution of cows with retained placenta.

treatment ‘Response to treatment
Positive* Negative
(n,%) (n,%)
Oxytocin in saline -
n=18 | - 7 39¢ | 11 61
Oxytocin in Ca-bor-Mag '
n =20 12 60d. 8 40

(a, b, ¢, d) Numbers withtin a cooluman with different letters are siggnificant (P<0.05)
* Explusion of the placenta within 2h of treatment

DISCUSSION

The results from this study show that cows with
RP have lower serum calcium concentrations
within 12h of delivery than control cows without
RP. This results are in agreement with that ob-
tained by ( Shukla et al., 1983 and Zhang et al.,
1992). They suggested that the serum Ca. concen-
tration of RP animals (6.27 + 0.18 mg/dl) was
lower than postpartum cows without RP (7.40 +
0.18 mg/dl). In other species, decreased calcium
levels can lead to reduced myometrial activity. In
sows, induced hypocalcaemia led to significantly
reduced uterine activity during and after parturi-

tion (Ayliffe, et al., 1984). In cows, induced hy-
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pocalcemia led to rapid reduction in the frequen-
cy and amplitude of uterine contractions, which
closely paralled blood calcium concentration (Al-
Eknah and Noakes, 1989). When blood calcium
concentrations increased, uterine activity recov-
ered. Another report revealed that even mild hy-
pocalcemia reduced or abolished the response of
the uterus to oxytocin in parturient cows (Ode-
gaard, 1977). Therefore, it would be interesting to
compare recordings of myometrial activity and
serum calcium concentration in cows with and
without RP, the normal plasma concentration of
Ca, Mg in cows were regarded as 8-12 mg / di
(Bari, et al., 1996), 1.8-2.3 mg / dl respectively
(Braak et al., 1987). In this study the average ser-
um Ca was 6.65 £0.69 and 9.42 + 1.60 mg / dl in
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RP and control cows respectively and the average
serum Mg was 2.09 + 0.42 and 2.12 £ 0.34 in RP

and control cows respectively.

So the serum Ca concentrations were significant-
ly lower in RP than in control cow while of ser-
um Mg were within the normal physiologic val-
ues in RP and control cows. Skula et al. (1983)
.and Bari et al. 1996 suggested that there was a
relation between the age of the animal and RP;
thus RP incidence increases with age. In research
conducted by Erb and martin, 1980 on 1401
cows, it was stated that RP rate in 2-years-old
cows was lower than in 4-years old cows. Ocal et
al. (1999) 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 34 ‘years old group was higher than that in
the cows in the 5-7 years old group (p<0.05). No
difference was noted between age group in re-
spect of Mg levels. Such a decrease in vitamin D
receptors, which increase the Ca absorption from
the intestine that occurred due to aging, may be
considered as the result of low Ca levels in older

COwWS.

In the present study, the interval between delivery
of the calf and the initiation of injection of oxyto-
cin infusion occurred after 12-24 hours P.P. these
results of treatment are in agreement with squire,
(1980) who reported that oxytocin increased the

uterine tone and expulsion of fetal membranes
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and improved reproductive efficiency. He added
that, oxytocin was of little benefit after 24-28
hours P.P..

In vitro studies of rat and human myometrial tis-
-sue (Kawarabayashi, et al., 1997, Monga, =t al.,
1999) showed that oxytocin plays an important
role in the regulation of uterine contractility by
increasing intracellular free calcium through mo-
bilization of calcium from extracellular and intra-
cellular sources. In cows, hypocalcemia, which
was often accompanied by hypomagnesemia
(Braak, et al., 1987, Sansom, et al., 1983) was a
risk factor for RP (Chassagne and Chacor-
nac,1994).

The Cal-Bor-Mag solution is used as therapy for
periparturient paresis in cow. The possible effect
of magnesium on uterine contractility in cows is

unknown.

In conclusion, cows with RP had significant low-
er serum calcium levels, within 12hr of parturi-
tion, than cows without RP. Magnesium concen-
trations in serum, measured within 1Zhr of
parturition, were not different between cows with

and without RP.

Further more, significantly more cows with RP
were responded positively to treatment with oxy-
tocin in Ca-Bor-Mag solution than that treated

with oxytocin in saline solution.

Vet.Med.J.,Giza.Vo0l.56,No.2(2008)



REFERENCES

Alacam, E. (2002): Evcil Hayvanlarda Doggum ve Infertili-
ty. Medisan Yayinevi, Ankara.

Al-Eknah, M. M. and Noakes, D. E. (198): A preliminary
study on the effect of induced hypocalcemia and nifedi-
pine on uterine activity in theparturient cow. J. Vet.
Pharmacol. Therap. 12(2): 237-9.

Ayliffe, T. R,, Nookes, D. E. and Silva, J.R. (1984):The ef-
fect of experimently induced hypocalcemia on uterine
activity in the sow during parturition and postpartum.
Theriogenolgy 21: 803-22.

Bari, M. Z., Saeed, M. A., Bashir, . N. and Shoaib, H. M.
(1996): Comparative study on serum levels of calcium ,
magnesium and phosphorus in cows with and without
retention of placenta. Indian .J. Anim. Nutr., 13 : 63-66.

Braak van decreased AE, vanit Klooster A. T. and Males-
tein. A. (1987): Influence of a deficient supply of mag-
nesium during the dry period on the rate of calcium mo-
bilization by dairy cows at parturition. Res. vet. Sci. 42
(1): 101-8.

Carson, R.L., Caudle, A.B. and Riddle , H,E. (1978): The
relationship between narrow calciumphosphorus ratio
and reproductive problems in a dairy herd : acase report.
Theriogenology, 9:505-507.

Chassagne, M. and chacornac, J. P. (1994): Markers of nu-
tritional risk for placental retention: use of blood analy-
sis at the end of gestation. Vet. Res. 25 (2-3): 191-5.

Curtis, R.A. (1973): Prevention of retained foetal mem-
branes in cattle. Vet.Rec.92:292-293.

Erb, H.N. and Martin, S'W. (1980): Interrelation ships be-
tween production and reproductive diseases in Holstein

cows: age and seasonal patterns. J. Dairy Sc., 63:1918-

Vet.Med.dJ.,Giza.Vol.56,No.2(2008)

1924.

Fleiss,J. L. (1981): Statistical methods for rates and gropor-
tions. New York: Wiley.

Henry, R. J., Cannon, D. C. and Wirnkelman, J. W. (1974):
Determination of calcium by atomic absorption spectro-
photometry. In: Clinical chemistry: Principles and tech-
nics. 2 nd ed. Hagerstown, M. A. : Harper&Row, P.
657-8.

Holda, JR., Oberti, C., Perez-Reyes E. and Blatter, 1..A.
(1996): Characterization of an oxytocin-induced rise in
(Ca< ); in single human myometrium smooth muscle
cells. Cell Calcium 20(1):43-54.

Hurley, W. L. and Doane, R. M. (1989): Recent develop-
ments in the roles of vitamins and minerals in reproduc-
tion, J. Dairy Sci.,

:72: 784-804.

Kawarabayashi, T., Shojo, H. and Tsukamoto, T. (1997):
Effects of oxytocin, prostaglandin F2 alpha and prosta-
glandin E2 on intracellular free calcium concentration
of longitudinal muscle cells isolted from term pregaant
rat myometrium. Gynecol Obstet. Invest. 43(3):145-9.

Laven, R. A. and Peters, A. R. (1996): Bovine retained Pla-
centa ; aetiology, pathogenesis and economic loss. Vet.
Rec., 139: 465-471.

Lotthammer, K. H. (1983): Comparative studies of the
course of mineral , metabolite , enzyme and Hormone
levels in blood serum antepartum in dairy cows with
and without later retained placenta. Dtsch. Tierdrztl .
Wschr., 90 :427-433.

McDowell, L. R. (1992): Minerals in Animals and Human
Nutrition , Academic Press, London.. '

Miller, B.J and Lodge, J. R. (1984): Postpartum oxytocin

treatment for prevention of retained placenta. Therioge-

111



nology, 22,4:385-389.

Morrow, D. A. (1980): The role of nutrition in dairy cattle
reproduction.In: Morrow, D. A. Ed. In: Current Therapy
in Thertogenology. W.B. Saunders Co., Philadeiphia.
449-455.

Monga, M., Campbell, D.F. and Sanborn, B.M. (1999): Ox-
ytocin-stimulated capacitative calcium entry in human
myometrial cells. Am. J. Obstet. Gynecol. 181(2):424-
9.

Mutiga , E.R., Mbai, K,. Tsuma, V. T., Karitu, P.T. and Oj-
layo, S. O. (1993) : Incidence and causes of retained
placenta in small holder dairy herds. Indian Vet. J., 70:
333-336.

Ocal, H., TUrkOz, Y., Cetin, H., Kayguszoglu, E., Risvan-
li, A. and Kalkan, C. (1999): Retensiyo sekundinarumlu
incklerde kan serumu kalsiyum (ca) ve fosfor(p)
dUzeyleri uzerine calisma. Turk.. J. Vet. Anim. Sci., 23
(Suppl. 3): 591-595.

Odegaard, S. A. (1977): Uterine prolapse in dairy cows.
Acta. Vet. Scand. 63 (Suppl): 1-124.

Perkins,N.R. (1999): Equine reproductive pharmacology.
Vet Clin. North. Am. Equine Pract. 15(3).687-704.
Roberts, S.J. (1971): Verterinary Obstetrics and Genital
Diseases (Theriogenology). Edward Bros., Ann. Arbor,

Mich. PP.321-324,

Russe, M. (1982): Myometraial activity postpartum in :
Karg H, Schall. Enberger, E.: Factors influencing fertili-
ty in the postpartum cow, Boston, Martinus, NiJhoff

publishing , PP. 55-60.

112

Sansom, B.F., Manston, R. and Vagg, M. J. (1983): Magne-
sium and milk fever. Vet. Rec. 112(19) : 447-9.

Sokal, R.R. and Rohlf, F. J. (1987): Biometry ,2 nd ed.

- Freeman, W. H. , editor. San Francisco, P.226-9, 452-
560.

Shukla, S. P., Kharche, K. G. and Parekh,H.K.B. (1983):
Calcium and phosphorus in relation to retained placen-
ta in cross- bred cows. Indian Vet.J., 6 :183-188.

Squire, A. G. (1980): Therapy for retained placenta In:
Morrow, D. A.: Current therapy in Theriogenology. Ed.
W.B. Saunders Company Philadelphia, London PP.
186-189.

Stancioiu, N. and Constantinescu, D. (1983): Variation in
the concentration of some blood minerals in cows with
normal calving and with retained placenta. Medicina
Veterinara , 26 :29-31.

Vandeplassche, M., Spincemaille, J. and Bouters, R. (1971):
Aethiology, pathogenesis and treatment of retained pla-
centa in the mare. Equine Vet. J. 3(4): 144-7.

Zhang, C. K., Ye, 1. P. and Chen, J. H. (1992): The changes
of mineral contents of serum during the dry period and
prior to and after calving in dairy cows with retained

placenta. Chinese. J. Vet. Med., 18:10-11.

Vet.Med.J.,Giza.Vol.56,No.2(2008)



il 1L 3 pppasially pppall2l Jot 35253 onlsd
Slagil o Ragnall

it Gl daal Cdma (3ad 9% daaa

Liel 31 Bopansdl 38 e sume 33uall = pogd) = Ll gall ULl &sas agase

DDA Lae Y1 8 a pmathall yganlSH 35 A5 jhe ya Caadl (a0 a) e cingll
(g A Y e a3V 5l ey Lagdia ulin S u“"—.‘h’O‘g;.’L'sq:‘“

gla—s— d\ﬁ‘dﬁmﬁ
uuubmw@mqm,mmwmmuymww,num;uw amy o2 Cilige 2af 3
U‘“Lﬂ?") (M‘wh;;‘w@\u\’a_)uv )@M‘&M‘wj(bﬁr/\)wl

ATl  gpatiall g o gualSH 38 3

Atomic Absorption spectrophotometry.
o &H!y@fwwwumwuﬂwiuaLuz.iua%_:Luq_d\J\.MY\ums
Sty el iy (5 AN o sbail) prdall Jglae ) Calimall (s giansS 5f 3l 53 B2m
\ bJYJJ‘u.a‘\.c-Linu.xa\\'woﬂ\@c)\.ﬂ‘iMJCu-Jy-d&\dJIMUJ‘MLAD
Lpiall duae V1 Cad 8 J5i N L Ly dapdial Guliad (e (et A G daa3 58
ijiuw\guiﬁa)\aen c.)\]}nu.nkc.L.m\Y JJ)A@:.L@JA;‘)&‘J‘JA‘SI\J
MmJﬂtdﬂhA\mu&umLugh‘éaL@L&wluqsulpoﬂ‘oﬂﬂhc)\ﬂ‘
wu;iwwmgjlbwlqj;lyu;dﬂh L;;U.)]iduj.u}(\@&m_,
Lg);b(mi Y’)L)ALAJL&Q&LMLGJA‘&JL:JAMUJ‘&LJM‘@N“;AJ‘W‘
(A ¥-0) (s
de gana (85 9 gall g Ain €1 qumi‘,J\_,@n@w..mn (5 sima O gitasl) gl
Voo (e o jleet i N 8 4t St dapiiall (ubiad cpe et A Y A gana
DAl gl ek ol o ssiill (g e Of i (450 0 st o) L sine Aa A
Ciliaall e S WG caad e AN JEN 00 %10 Ol aa g By Ac sene 5f (A (5 5ine
Muuk_x_:\SLmuL;.\.g_))ﬂd}l;AilA.@JMJ\AAlAAMluJ.‘.L‘CLA-JJJ-d&idJIMG“
' RETRPYY %Tﬂ@c}d‘d}ud}u@d\ uAuy_\u\SJwt.ulAﬂ&..uLa.\u!q.ﬂ\ _)LuYT

Vet.Med.J.,Giza.Vol.56,No0.2(2008) 113





