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Abstract: The objectives of this study were to analyze to assess the progesterone (P,) and LH concentrations in
response to doses of protected methionine (0, 8, 16, and 24 g d™') in postpartum dairy cows. A total of 12 cows were
used, assigned (n = 3) to each of the doses. From day 15 to day 96 postpartum (four normal estrous cycles), 10 ml of
blood was extracted from the jugular vein of each cow to determine concentrations of P,, whereas LH samples were
obtained on days 14 and 21 of each of the four cycles with an interval of 6 hours 15 min per sample (10:00 to
16:00). The results for the first three cycles showed higher P4 concentrations (P < 0.05) for the treatment with 16 and
8 and 24 g d'; whereas for the last cycle, there were no differences (P > 0.10) as a consequence, accumulated P4
showed differences higher (P < 0.05) concentration in cows fed 8 and 24 g d-1. The LH concentration or peaks were
not affected (P > 0.10) by protected methionine. It was concluded that at doses of 8 and 24 g d-1 of protected
methionine increases accumulated P4 during the first 75 days post-partum which appears to improve the function of
the corpus luteum without effect on LH.
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1. Introduction methionine supplementation before the breeding
Increasing milk production in modern dairy season improved body condition and ovulation rate
farms is associated with reduced fertility and (Alonso et al., 2008), indicating that the availability of
reproductive performance (Lucy ef al., 2001) which is methionine may improve the ovarian function.
related to the negative energy balance (NEB), which Therefore, the aim of this study was to evaluate
is apparently the most important factor in the early whether methionine improves the concentration Py,
lactation (Stevenson, 2001). Dairy cows with high peaks and circulating LH in postpartum high
genetic merit for milk production usually show longer producing cows.
intervals to first postpartum ovulation and take longer
time to display a normal luteal function compared 2. Material and Methods
with cows with lower genetic potential (Garverick and The study was conducted at the Experimental
Smith, 1986). The failure in the function of the corpus Farm of Universidad Autéonoma Chapingo, in the
luteum (CL) that causes reduced fertility has been State of Mexico, Mexico. A total of 12 multiparous
considered the result of selection for milk production cows, average live weight (606 + 21.3 kg) with 2-5
(Garverick, 1997). One strategy to counteract the lactations and between 25 and 30 kg of milk
negative effects of NEB on it reproductive behavior is production in lactating previous, which were clinically
to increase the energy density of the diet healthy, were used following the guidelines
(Garnsworthy et al., 2008), supplementing dietary fat established by the Law Animal Protection of the State
that reduces the duration of NEB, and increases the of Mexico, México (1985). Animals were
size of the ovulatory follicle and lifespan of the CL of supplemented for 96 days postpartum with four (n =
dairy cows (Mattos et al., 2000); and in beef cows, 3) different levels (0, 8, 16 and 24 g d) of protected
increase concentrations and peaks of LH (Funston, methionine of ruminal degradation (RPMet;
2004). Mepron®M85, Degussa-Hiills), with the aim of
Also the protected methionine of ruminal evaluating the effects of methionine levels on P4 and
degradation has been used in dairy cows to improve LH at the start of the postpartum period.
the yield and composition of milk (Lara et al., 2006). The cows were fed a basal diet consisting of
In grazing heifers, under tropical conditions, alfalfa hay, corn silage and concentrate, with 48%
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forage and 52% concentrate, containing 19.6% CP,
35% RUP, and 1.7 Mcal kg NEm. The cows were
randomized to one of four treatments (levels of
protected methionine). The response variables were P,
concentrations, cumulative P,, number of peaks and
LH concentrations.

From day 15 postpartum, cows declared
clinically and reproductively healthy were selected for
the study when a level of over 1 ng mL™" of P, was
observed for five consecutive days. Starting on this
day were four periods of 21 days, simulating normal
estrous cycles; P4 concentrations were measured every
third day, using 10 ml of blood obtained by
venipuncture. Subsequently, the samples were
centrifuged for serum separation at 3,500 rpm for 15
min (centrifuged Beckman J2-HS, USA) within the
first hour after collection, and were kept refrigerated
at -20°C until they were analyzed to determine P4
concentrations by radioimmunoassay (Coat-A-Count,
Diagnostic Product Corp., Los Angeles, CA, USA).
The intraassay coefficient of variation was 8.5%.
Cumulative P, was also determined for the periods
evaluated.

About 10 ml of blood was taken from each cow
by venipuncture for LH concentrations to determine,
starting from 15 d postpartum; they were assessed on
days 14 and 21 of each of the four periods for Py, in 6
hours interval with a difference of 15 min per sample
(10:00 to 16:00 h). The samples were centrifuged for
serum separation at 3,500 rpm for 15 min in a
maximum period of 1 h post-collection; serum
samples were kept refrigerated at -20°C until analyzed
for LH (Niswender et al., 1968) by radioimmunoassay
(Coat-A-Count, Diagnostic Product Corp., Los
Angeles, CA, USA). The sensitivity of detection was
0.1 ng ml"" and coefficients of variation between and
inter trials were 8 and 10%, respectively. Also, LH
pulse was defined when the LH level was higher than
the value of one standard deviation above the overall
mean of the sampling periods (McDowell et al.,
1998).

The mean concentrations of LH and P, were
compared by Tukey's test (Steel et al., 1997). The P,
concentration and the accumulated were tested by
homogeneity regression after adjusting a polynomial
regression by day (Wilcox et al., 1990). All analyses
were performed using the Statistical Analysis System
(SAS, 2001).

3. Results

In the first three estrous cycles there were
difference among treatments in progesterone (Table 1)
with the lowest concentration with 16 g d'; whereas
in the last cycle, there was no effect of the methionine
(P > 0.10), indicating that the effects of the addition of
methionine only affect P, during the first 75 days
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postpartum. As expected from the final Py
accumulated concentration showed higher values (P <
0.05) in treatments with 24 g (319.20a ng mL™") and 8
g (291.73a ng mL™), followed by control (188.11b ng
mL") and the 16 g (125.98b ng mL™") of ruminally
protected methionine.

Table 1. Effect of inclusion of protected methionine (0,
8, 16 and 24 g d-1) dose on the daily production of
progesterone (ng mL™") per cycle in early postpartum of

dairy cows

Estrous | Protected methionine levels, g d’

cycle 0 8 16 24 SEM
1 1.44® | 275° |0.82° | 3.06 0.46
2 1.73® [ 2.63* | 1.01° | 296" 0.36
3 1.84° [ 227® | 1.14° | 2.92° 0.38
4 1.40 2.30 1.37 1.87 0.44

P jterals distinct within rows are different (P <0.05).
SEM standard error of the mean.

Regarding to LH concentrations (Table 2),
during the first interval, the treatment with 24 g d”'
methionine showed a higher concentration (P < 0.05)
than the rest of the treatments. In contrast, in the
intervals 2, 4 and 6, differences were observed
between treatment with 16 g d”' methionine, which
was the highest concentration compared to other
treatments; during third interval there was no
difference between treatments (P > 0.10), whereas in
fifth interval, the control treatment showed a higher
average concentration compared to other treatments.
Only in this interval dose of 16 g d”' methionine had
the lower concentration, not finding a physiological
explanation for this data.

Table 2. Effect of inclusion of protected methionine (0, 8,
16 and 24 g d') dose on the LH levels (ng mL") in six
hours periods in early postpartum of dairy cows

Protected methionine levels, g d' |
Interval* | 0 8 16 24 SEM
1 1.38° | 1.42* | 1.76* | 4.07° | 0.41
2 L1770 | 1.70° | 6.31° | 277 |0.70
3 1.69 1.80 1.93 1.33 0.16
4 1.70° | 1.21* | 251° | 1.70* | 0.17
5 8.68% | 256> | 1.70° |2.10° | 0.70
6 .63 | 1.72* | 3.21° | 149" |0.26
7 283" |2.82% [593° [1.05 |0.54
8 13.9° [ 125 | 1.75° |2.01° | 1.70

P Literals distinct within rows are different (P < 0.05).
*Period of 6 h with an interval of 15 min per sample
(10:00 to 16:00 h).

SEM standard error of the mean

The number of LH peaks observed during the
intervals (Table 3) were similar among treatments (P
> (.10) between each intervals evaluated there was no
response to the dose of methionine.
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Table 3. Effect of inclusion of protected methionine (0, 8,
16 and 24 g d) dose on number of LH peaks by week in
early postpartum dairy cows.

Protected methionine levels, g d!
Week 0 8 16 24 SEM
1 7.0 7.3 6.0 6.6 0.55
2 6.3 6.0 7.3 7.0 0.47
3 7.3 6.3 7.3 7.3 0.33
4 6.6 6.6 6.0 6.3 0.57
5 7.0 7.0 5.6 7.0 0.60
6 6.6 7.6 6.6 7.0 0.40
7 7.0 6.0 7.3 8.0 0.66
8 7.3 6.3 7.0 7.3 0.57

4. Discussion

The effects of protected methionine on P4
concentrations have not been previously reported.
Butler et al. (2006) indicated that when animals are in
negative energy balance showed a decrease in serum
P4 concentrations and fertility, in this condition,
methionine addition increase the amount of this amino
acid available for the functioning of the corpus
luteum; however, essential amino acid
supplementation has shown inconsistent results on
reproductive performance in dairy cows (Roche,
2006). If dietary protein levels are high then negative
results can be observed, diets with 19 and 20% protein
can increase the number of days to first estrus, and
reduced plasma concentration of progesterone to 50%
(Butler, 2003).

It has been reported that increasing the non-
degradable protein content in the diet from 11.1 to
15.7% reduces CL development and maximum
plasma concentration of progesterone in dairy cows;
these negative effects can be avoided by
supplementing protein with 2.2% fat protected
ruminal degradation (Garcia-Bojalil et al., 1998). In
contrast, in beef cows, increasing metabolizable
protein restarts luteal activity, reducing the days from
calving to first estrus (Waterman et al., 2006).

Increasing dietary energy improves the function
of CL in dairy cows in NEB (Leroy et al., 2010) and
methionine has a role in energy metabolism.
Methionine can be converted into succinyl CoA and
can enter the Krebs cycle for energy production
(Nelson et al., 2008). Normally, methionine is an
important metabolite in the hepatic metabolism of
lipids, having an effect on carnitine synthesis that
affects the transport of fatty acids into the
mitochondria for metabolism by [ oxidation
(Piepenbrink et al., 2004). Thus, it presumably
methionine improves the utilization of fatty acids to
provide energy at the tissue level which could had an
impact on the function of CL, affecting increased P4
production.

Piepenbrink et al. (2004) indicated that the use
methionine in dairy cows tends to reduce NEB. The
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hormonal response to the amino acid is also affected
by the production level of the cow; milk production
shows a quadratic response to protected methionine in
dairy cows with the higher production with 16 g d-1
producing 2 kg d”' more of milk in relation to lower or
higher doses (Lara et al., 2006).

Cows with NEB mobilize muscle protein and
protected methionine may reduce the amount of this
amino acid from the tissue. The methionine methyl
groups participate in a large number of
transmethylation reactions involved in the regulation
of the activity of DNA and sulfur groups in the
synthesis of cysteine (Harpaz, 2005). Studies with rats
fed with a ketogenic diet may provide an additional
hypothesis to explain the effects of methionine,
methionine might preserve the lean mass in cows and
may also increase the expression of fatty acid
oxidation genes (Pissios et al., 2013). It has been
demonstrated that protected methionine increase milk
protein content (Lara et al., 2006).

The lack of response in LH to protected
methionine is consistent with results reported by
Rusche et al. (1993) for primiparous beef cows
between 3 and 35 days postpartum, fed 100 or 150%
of recommendations for crude protein CP in diets that
contained low escape protein or high escape protein
and did not observe changes in the amplitude,
frequency and mean LH concentration. In dairy cows,
increasing rumen degradable protein has been found
to reduce conception rates, probably because it tends
to reduce the NEB and result in a greater loss in body
condition, which can affect the normal development
of LH secretion (Westwood ef al., 2000).

Increased progesterone concentrations and
methionine supplementation suggests a better quality
in the corpus luteum at doses of 8 and 24 g d-1 of
protected methionine, effects which manifested only
during the first 75 days postpartum. No changes were
detected in LH peaks.
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