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ABSTRACT

Thirty-one lactating Friesian dairy cows were used to
determine the effect of monensin supplement on blood components,
reproductive performance, body condition score (BCS) and milk
production. Animals were divided into three groups as follows:
Group 1 (n=9) was considered as control group without monensin
supplementation, group 2 (n = 12) was received 300 mg
monensin‘head/day for 40 days before calving and continued to day
60 postpartum and the cows in group 3 (n = 10) were received the
same dose of monensin from calving till day 60 postpartum.
Monensin had no significant effect on blood metabolites. BCS at
calving was significantly (P < 0.05) increased in group 2 fed
monensin compared with the other groups, but, the increase in BCS
at conception was significant (P < 0.05) in both groups fed monensin
compared with that of control group. Supplementation with
monensin in group 2 significantly (P < 0.05) reduced the interval
from calving to both first estrus and first Al and to conception as
well as the length of the first estrus cycle (19.67 d). A higher
pregnancy rate was recorded in group 2 (66.7%) and group 3
(50.0°%) compared with that in control group (22.2%). Moreover,
monensin significantly increased milk production by about 2.16 kg/d
(7.2%) in group 2 but had no significant effect on milk composition.
It can be concluded that monensin can be used as a feed supplement
for the lactating dairy cows for 40d before calving till day 60
postpartum to improve their reproductive performance and to
increase milk production without any marked changes in milk fat and
other milk components.
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INTRODUCTION

After parturition, energy balance is one of the common
factors affecting the interval from -parturition to first estrus and
conception at the time of breeding in dairy cattle (Butler and Smith,
1989; Canfield and Butler, 1990). During early and peak lactation,
dairy cows are unable to consume enough feed to meet the energy
balance resulting in a state of negative energy balance (NEB)
causing a poor reproductive efficiency (Randel, 1990). In dairy cows
experiencing NEB postpartum, there 1s a deficiency in the release of
LH rather than FSH (Beam and Butler, 1999). Thus, resumption of
normal episodic LH release necessary for preovulatory follicular
development has been proposed as the key event in the return to
ovarian cyclicity of cows in NEB (Canfield and Butler, 1990, 1991).
Early resumption of owulatory cycles has also been shown to
enhance conception rate to first insemination (Lucy ef al., 1992).

Monensin sodium, an ionosphore antibiotic produced by
Streptomyces cinnamonensis, selectively modifies the ruminal flora
and improves the digestive efficiency in beef and dairy cattle
(Schelling, 1984). Monensin supplementation lead to increase
ruminal propionate (Hegazy, 1997 and Van Der Werf et ai., 1998),
and blood glucose concentration (Duffield et al,, 1998; Green et al.,
1999), and reduced ruminal degradation of dietary protein (Zinn and
Borques, 1993). Reduced blood glucose concentration have been
associated with reduced reproductive performance (Butler and
Smith, 1989). Therefore, monensin may improve reproductive
performance by reducing the ruminal degradation of dietary protein
and increasing blood glucose. Earlier studies suggest that monensin
may have some effects on piturtary and ovarian function (Randel and
Rhodes, 1980 and Randel e al., 1982) in beef and dairy heifers and
in cows (Oruna and Carlson, 1985) and shorten the interval from
calving to the return to first observed estrus in dairy cows (Abe et
al., 1994). _

In lactating cows treated with monensin, it was reported that
production of milk and milk protein may be increased by reduced
methanogenesis, increased propionate, and increased blood ghicose
(Van der Werf er al., 1998; Phipps et al., 2000). However, milk fat
has been shown to be depressed (Phipps ef al., 2000; Duifield ¢/ al.,
2003) or unchanged (Lean ef al, 1994 and Duffield ef al., 1999)
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with monensin treatment. The objectives of this study were to
investigate whether treatment with monensin improved reproductive
performance, BCS and milk production in Friesian dairy cows.

MATERIALS AND METHODS
Animals and management:

Thirty-one multiparous Friesian cows were used in this
study. They were selected based on their expected calving date from
the herd located at Sakha Experimental Station, Ministry of
Agriculture. The trial began in July 2003 and ended in April 2004.
All animals were fed ration to meet their maintenance and milk
production requirements according to the standard allowances
recommended by NR.C. (1989).

Experimental design:

Cows entered the trial at 50 days before the predicted calving
date. Upon entering the trial, cows were paired according to body
condition score (BCS) and calving date before being allocated
randomly into three treatment groups. The first group (Gi; n=9)
was left without monensin supplementation and considered as
control. The second group (Gz; n = 12) was given 300 mg monensin
sodium premix per day per cow (Elancoban 200, Elanco Animal
Health, division Eli Lilly Export S.A., Geneva, Switzerland) for 40
days before expected calving date and continued to d 60 post-
calving. The third group (G, n = 10) was given 300 mg monensin/d
per cow from the day of calving until d 60 post-calving,

Data collected:

All cows were scored for BCS biweekly by the same
operator at the afternoon milking using a scale from 1to 5 with
quarter-point increment (1 = thin to 5 = obese; Edmondson ef al.,
1989), Calf birth weight was also recorded for each cow. All
reproductive events were recorded including the number of days
from calving to the first observed estrus, first service and conception
as well as number of services per pregnancy.

Pregnancy rate (PR) was defined for treated and control
groups as number of cows that were pregnant divided by the total
number of cows of each group. First service PR was defined for each
group as the number of cows that were pregnant to their first service
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divided by the total number of cows for which a first service date
were recorded. Cows were machine milked twice daily and milk
yield was recorded. Milk samples were collected biweekly from the
successive a.m and p.m. miikings and analyzed for the percentage of
milk fat, protein, lactose, and SNF.

Blood samples were collected biweekly with anticoagulant
and then centrifuged at 1200 x g for 20 min. Plasma was decanted
and stored frozen at -20°C until glucose, albumin, cholesterol and

triglycerids analysis. All cows were observed for any sign of diseases
until the end of treatment.

Statistical analysis:

Data were statistically analysed using (Chi-square test)
General Linear Models Procedure adapted by SPSS (1997) for
User's Guide. '

RESULTS AND DISCUSSION

Results presented in Table (1) indicated that supplementation
of dairy cow with monensin had insignificant effect on the plasma
concentration of albumin, glucose, cholesterol and triglycerides.
These results are consistent with that reported by Sauer ef al. (1989)
and Hayes ef al. (1996). However, other studies have reported an
increase in plasma glucose concentration (Abe et al,, 1994; Duffield
et al., 1998 and Green ef al., 1999). In addition, O'Kelly and Spiers
(1990) found that ruminal bacteria in steers supplemented with
monensin had an increase in lipid content with an associated increase
in the circulating level of cholesterol.

Table (1): Changes in some plasma metabolites in lactating dairy
cows supplemented with monensin during pre and/or

post-calving.
Paramciers Treatment
Control (G;) PRE (G.) POST (G3)
Albumin g/L 4645+34 | 462439 46.354+34
Glucose mmol/L - 3.14+0.59 321406 320+ 0.6
Cholesterol mmol/L 513+1.1 535+12 530+12
 Triglycerids (TG) mmol/L 0.11 0.12 0.11
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Postpartum reproductive parameters for cows supplemented
with monensin are presented in Table 2. The results showed a
significant (P < 0.05) reduction in postpartum interval to both first
estrus and first Al in cows fed monensin pre-calving (46.5; 58.5 d)
compared to that of cows in control group (63.4; 73.0 d). However,
the interval in group 3 which started monensin treatment post-
calving (54.9; 66.7 d) was intermediate and did not significantly
different than that of the other two groups. These results arein
agreement with those of Tallam et al. (2003) and Heuer et al. (2001)
who reported that the interval from calving to first estrus or
ovulation occurred earlier in cows fed monensin than control cows.
Additionally, Hegazy (1997) also reported that the interval from
calving to first estrus was significantly decreased by 26 days in
buffalo cows supplemented with monensin pre-calving than in the
control group.

On the contrary, Lean et al. (1994) reported that there was
no effect of monensin on the time of first estrus in lactating dairy
cows despiie the increased of glucose concentration. The present
study indicated that, Monensin had only a significant (P < 0.05)
effect on the length of first estrus cycle for cows in G; as compared
to that in control one (Table 2). This finding is consistent with that
of Tallam et al (2003) who reported that supplementation with
monensin resulted in a shorter duration of first estrus cycle than
control cows. The shorter postpartum interval to first estrus in cows
fed monensin suggests earlier resumption of normal ovarian activity.
The reduction of this interval may be due to the metabolic effects of
monensin through various metabolic signals which may have a
positive influence on hypothalamic-pituitary function resulting in
accelerated ovarian recovery postpartum (Randel and Rhodes, 1980;
Randel er al, 1982 and Tallam ez al, 2003). One of the effect of
monensin feeding is the increased propionate: acetate production in
the rumen (Hegazy, 1997). Infusion propionate into rumen has
shown to enhance the secretion of LH in response to GnRH
challenge in beef heifers (Rutter er al, 1983). Therefore, the
imcreases in ruminal propionate by monensin supplementation would
have positive effects on LH release. The timing of monensin
treatment may also explain the occurrence of earlier first estrus in

the cows in group 2 by modifying the pituitary-ovarian axis before
calving (Tallam er al., 2003).
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Table (2): Postpartum reproductive parameters of cows in response
to monensin feeding.

Parameters Treatment

Control (G1) | PRE(Gy) POST(Gy)
No. cows 9 12 10
Interval from calving to first estrus, d | 63.4+56" | 46.5+246% [ 549+4.04%
Interval from calving to first Al, d 73.0+6.09* | 585+21° 166.7+4.15%
Length of first estrus cycle, d 2133+044*119.67+0.47%{20.38 + 046
Interval from calving to conception, d 113.78+5.19°183.83+ 849 93.8 +8.85%
Service/pregnancy {n) 2+0.00 1.5+0.19 14+024
Pregnancy/1™ service % /9 (1L11)* | 412(33.33)"] 310 (30.0)°
Pregnancy rate % 2/9(22.2)* | 8/12(66.7)° | 5/10(50.0)®

%P values within each row carrying different saperscripts differ (P < 0.05)
™ value within each row carrying different superscripts differ (P < 0.03)
%¢  values within each row carrying different superscripts differ (P < 0.01).

The postpartum interval from calving to conception was
significantly (P < 0.05) decreased in cows supplemented with monensin
pre-calving (83.83d) than in the control group (113.78 d). This interval
in cows given monensm post-calving (93.8 d) was intermediate and did
not significantly differ than that in the other two groups. These findings
disagree with that previously reported by Duffield er al (1999) and
Heuer et al. (2001) but are close to that of Beckett ez al. (1998) in dairy
cows and Hegazy (1997) in buffalo cows. A higher pregnancy rates/first
service (33.33 and 30%,; P < 0.05) were recorded for cows fed
monensin (G and G;) than control cows (11.11%). These results
confirm an earlier report that improving energy balance by monensin
supplementation increases the conception rate at first service (Senatore
et al., 1996). The present finding is also consistent with that of Hayes er
al. (1996) who reported that monensin might improve reproductive
performance of cows if administration was started early enough to
remove the negative effect of reduced feed intake. On the contrary, the
present result disagrees with that of Duffield er al. (1999} who reported
that treatment with monensin had no significant effect on any measure of
reproductive performance. Moreover, Beckett ef al. {1998) found that
monensin supplementation did not slter the pregnancy or first service
pregnancy rates. Pregnancy rates (Table 2) were higher n group 2
(66.7%; P < 0.01) and group 3 (50%; P < 0.05) fed monensin as
compared with that in control group (22.2%).

The higher percentage of fertility in the cows supplemented with
monensin may be due to monensin altered the follicular population, the
size of second follicle on either side of ovaries and increased the number
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of follicular waves than control one (Reed and Whisnant, 2001). On the
other hand, the lowest pregnancy rate shown in control group may be
explained by the findings of Kendriek et al {1999) that low energy
intake was associated with poor quality of oocytes collected between
day 30 and 100 of lactation causing low fertility.

Determination of BCS for cows in the three treatment groups
(Table 3, Fig. 1) indicated that the values are similar at the start of
treatments, thereafter, feeding monensin was significantly (P < 0.05)
mncreased the BCS to reach 4.45 at calving for the cows supplemented
with monensm pre-calving as compared with 4.14 and 4.18 for control
cows supplemented with monensin post-calving, respectively. BCS was
also significantly (P < 0.05) higher at conception for cows in the second
group (3.65) and third group (3.45) which were treated with monensin
compared with that of cows m control group (3.22). This finding
confirms our suggestion that monensin improve energy utilization
(Hegazy, 1997).

Table (3): Effect of monensin supplementation on BCS of the
experimental cows and their calf birth weight.

Parameters Treatment
Control {G;) PRE(G,) POST(Gs)
BCS at:
Initial 3.81 +0.15 3.85 + 0.05° 3.80 +0.12°
Calving 414+01° 4.45 +0.05° 418 +0.07"
Conception - 3.22 +0.08° 3.65 + 0.06° 3.45+0.07
Calf birth weight (kg) | 31.89+0.7 34.58 +1.12 32.00 +1.26

*® values within each row carrying different superscripts differ (P < 0.05)
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Fig. (1): Changes in BCS of lactating dairy cows during and after the
. treatment with monensin.
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in contrast to the present results, Tallam er al. (2003) reported
that monensin did not result in improvement in late prepartum body
condition or at calving. However, the present results are in agreement
with that of Hegazy (1997). Thereby, BCS at calving and postpartum
nutrition influenced the percentage of cows with luteal activity or the
occurrence of luteal activity (Vizcarra er al, 1998) and consequently
affect the pregnancy rates and postpartum interval to estrusin cows
(Richards ef al, 1986). In agreement with the results of the previous
studies (Duffield e al., 1998 and Wagner ez al,, 1999) monensin feeding
reduced the loss of BCS afier calving with increasing weeks of lactation
than control cows (Fig 1). It is previously noticed that the loss of body
condition had negative impacts on the success of breeding (Duffield er
al., 1999) and strongly related to reproductive performance (Pryce et al,,
2001). Therefore, we suggest that BCS scored once biweekly can be
used for either management and in abreeding program as an imdirect
selection criterion for fertility. Monensin supplementation during pre-
calving period (G;) resulted in a slight increase in birth weight of calves
born than that of the other two groups (Table 3). These results were
close to that of Hegazy {1997) and Vallimont er al. (2001).

Supplementation with monensin increased milk yreld by about
216 kg/d (7.2%) in group 2 and 1.26 kg/d (4.49%) in group 3
compared 1o group 1 (control), but this increase was significant (P <
0.05) only in group 2 (Table 4). In agreement with the current results,
monensin increased milk production n lactating dairy cows and
magpitude of this increase was 7% (Van Der Werferal, 1998) and
6.5% (Ruwiz et al, 2001). In contrast Tallam er al. (2003) reported that
monensin had no effect on mlk yield.

Table (4); Milk yield and composition in the first 120 d of lactation for
cows treated with monensin pre or post-calving,

Items Treatinent

Control (G,) PRE (G,) POST (G3)
No. cows g 12 10
Milk yield kg/d 134 +0.5]° 15.56 + 0.58° | 14.66 + 0.53®
Fat % 3.15+ 046 3.16+036 313404
Protein % 2.68+0.42 2.61+033 2.5+0.35
Lactose % 428+0.53 432 +0.42 4.32+046
SNF % 7.54 0.7 4.54+0.56 748+ 0.6
SCC. cell/m1*1000 2284+3.7 230.5 + 3.1 2298+ 3.3

*® values within each row carrying different superscripts differ (P < 6.05)
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The increase m milk yield (Table 4) from cows treated with

monensin may be due to that monensin increased the supply of
glucogenic precursors resulting from changes in pattern of rumen
fermentation (Lean and Wade, 1997). It was reported that the addition
of monensin to the diet may compared with an increase in concentrate
components of the diet because both lead to an increase in ratio of
propionic to acetic and butyric acid resulting in increased milk
production (Van Der Werf ef al, 1998). The neghgible effects of
monensin on milk composition are similar to that of a previous studies
(Beckett et al, 1998; Vallimont et al, 2001) and disagree with that of
others (Phipps et al., 2000 and Duffield et al., 2003).
In conclusion: the present study indicates positive effects of monensin
use on dairy cows when monensin is fed for 40d before calving and
continued 60 d post-calving. Monensin supplementation improved BCS,
reproductive performance, fertility rate and increased milk yield in
lactating dairy cows without any changes in milk components.
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