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Summar y

Prolactin (PRL) mRNA concentrations were assessed by nucleic acid
hybridization assays 1n pituitaries of ewes representing the defined stages of the
ovine estrous cycle. Concomitantly, pituitary and serum PRL concentrations were
measured 1n these ewes using radioommunoassays It was observed that PRL
serum, pituitary and mRNA concentrations tended to increase near the time of the
gonadotropin preovulatory surge, particularly between 24 hrs before behavioral
estrus to 5 hours after estrus However, the changes in PRL mRNA, serum and
piturtary concentrations were shown not to be statistically sigmficant These data
suggest that PRL production during the sheep estrous cycle 1s maintained without
dramatic changes 1n synthesis or secretion

The pattern of secretion of hormones from the pituitary has been characterized throughout the
ovine estrous cycle (1) These hormones (PRL, FSH and LH) all demonstrate a surge prior to
ovulation, with FSH showing a secondary surge, after ovulation, 1in some studies (2-4) This
surge of hormones results 1n ovulation and 1s therefore critical to reproductive function The
gonadotropins clearly play an important role in the development of the ovanan events necessary
for the release of the ovum However, the role of the PRL surge at this time 1s not as well
defined especially since PRL has a plethora of effects including cell metabolism. Furthermore,
PRL synthesis/secretion regulation 1s quite complex First, numerous effectors are involved 1n
segrzt(l)on (5-12) Second, PRL gene expression 1s also under regulation of several effectors
(13-20).

Recent work from our laboratory has reported the pattern of gonadotropin subunit mRNAs
throughout the estrous cycle, thereby providing information as to the contribution of biosynthesis
to the gonadotropin secretory process (21) A divergent pattern of LHB and FSHB mRNAs was
observed, particularly around the time of the preovulatory surge, providing support for
differential regulation of these subunits at a pretranslational level Similar data have not been
reported for PRL mRNA concentrations throughout the ovine cycle; however, a report by
Haisenleder et al (22) demonstrated changes in PRL mRNA amounts during the 4-day rat
estrous cycle The changes were observed throughout the rat cycle with the most significant (7-
fold increase) ones seen during diestrus Interestingly, this increase was not associated with a
change 1n serum PRL At the time of the surge on proestrus, PRL mRNA amounts rose
concomitantly. Thus 1t appeared that different regulatory mechanisms may be involved at
different times of the cycle

Since some studies have reported a rise 1in serum PRL during the ovine estrous cycle
(1,5,6,11,23-25) with a particular emphasis on the times surrounding the gonadotropin surge,
this study was designed to assess mRNA changes and as a result, possibly elucidate a
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relationship between PRL synthesis and the serum concentrations observed during the estrous
cycle.

Matenials and Methods

Ammals: Estrous cycles of Suffolk ewes (n = 5-8/group) were synchronized during the breeding
season (November) with progesterone implants (26) The ewes were then killed at the selected
times representing the major phases of the cycle (27) Bnefly, these included luteal phases
(designated as Day 5, 8 and 12), a follicular phase (1 e behavioral estrus minus 24 hrs), and
preovulatory surge times (1 e behavioral estrus plus 5, 15, 25 and 50 hrs)

For purposes of onentation relative to the estrous cycle (=16 days 1n length), the groups
Day 8, Day 12, E-24, E+5, E+15, E+25, E+50 and Day 5 are represented on the X-axis as -8,
-4,-1,02,06,10,21 and 5, respectively, in Figures 1, 2 and 3

Serum Hormone Analyses® Serum samples (5 ml) were collected by jugular venipuncture every
4 hours beginning on Day 14 and then hourly after the onset of behavioral estrus (26,27) These
samples were assayed for PRL 1n 20-200 ul aliquots 1n a radioimmunoassay described by Davis
et al (24) The sensitivaity of this assay was O 3 ng/tube using oPRL (NIH P-S-88) as the
standard Pituitary PRL concentrations were also assessed 1n this assay Sample volumes (25-
100 pl) of a 1:10,000 dilution of piturtary homogenate (15,000 x g supernatant) were used The
homogemzation buffer included 0 05M Tris-HCI, pH 7 8, 25mM KCl, SmM MgCl,, 7mM
B-mercaptoethanol, and 880mM sucrose

RNA Extractions. Glands were removed within 15 minutes of death and frozen in hiquid
nitrogen until RNA extractions were performed Total pituitary RNA was extracted by one of
two methods, phenol (27) or guanidimum 1sothiocyanate (21,26) Simalar Apgo/Aggo ratios (1€

17-19) were observed for the RNA preparations regardless of the method of extractuon.

cRNA Preparation and Labeling: PRL cDNA 1n the pGEM vector (Promega, Madison WI) was
prepared by subcloning a bovine PRL ¢DNA fragment (580 bp) into the Hinc II site of pGem 3
(Dr R A Maurer, University of Iowa) The plasmid was lineanzed with Bam HI or Hind III
and transcription was performed on the linearized DNA using SP6 or T7 RNA polymerases as
described previously (21)

RNA Quantitation Specific PRL mRNA amounts were assessed in total RNA preparations using
a solution hybnidization assay as previously described (21) Linearity was observed 1n standard
curves (using the sense mRNA strand) between 2 and 30 pg (=0 01-0 20 fmole) with a
sensitivity of =0 02 fmoles and nonspecific binding averaging 2%-5% of total counts
Intraassay coefficient of variations ranged from 10%-15%. Concentration curves were
performed for individual RNAs from each group to test for parallelism wath that obtained for the
standard curve Once the optimal amount was determined, samples were assayed 1n triplicate.
Data were analyzed by one-way analysis of vaniance

Results

mRNA _Amounts: PRL mRNA concentrations throughout the ovine estrous cycle are shown 1n
Figure 1. Although there appeared to be a trend for these values to increase near the time of the
onset of estrus (1e E-24 and E+5), these increases were not statistically significant A similar
trend was observed for LHB mRNA near the time of the preovulatory gonadotropin surge (21)

Serum PRL Concentrations PRL serum concentrations (ng/ml) during the ovine estrous cycle
are shown in Figure 2 Again, an increase 1n serum PRL appears to occur in the E-24 group
(coinciding wath the time of the gonadotropin surge, 21,26, and PRL mRNA concentrations,
Fig 1), however, due to the large variability associated with this group, the increase 1s not
statistically sigmficant This vanabihity 1s most likely due to differences among the ewes relative
to the changes 1n serum PRL 1n each ewe
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FIG 1

PRL mRNA concentrations (fmoles/mg total RNA) throughout the ovine estrous
cycle Values represent mean + S E of each group as described in Methods and

Materials
Puutary PRL Congentrations The concentrations of PRL 1n the pituitanies of the ewes dunng the

estrous cycle are depicted in Fig 3 Again, there are no significant changes 1n these amounts
during the cycle, although the values tended to increase between the late follicular phase (1¢ E-
24) and the carly stages of the surge (1 ¢ E+5)

Discussion

The function of PRL 1n the ovine estrous cycle has not been clearly elucidated Based on the
metabolic effects of PRL and possible actions 1n the ovary, a role in reproduction 1s quite
feasible. Some evidence for a ise 1n PRL near the ime of the preovulatory gonadotropin surge 15
available, although the data do not support a well-defined peak as seen with the gonadotropins
(5-7,11,23,24). As part of the delineation of the role of this hormone, 1t 1s important to establish
the cellular/molecular mechamsms 1nvolved at this ime and then to examine the effects of
individual modulations of PRL synthesis and secretion In this study, PRL mRNA
concentrations were assessed throughout the ovine estrous cycle at times representative of the
major stages of reproduction (1 . luteal, follicular and surge), with a particular emphasis around
the preovulatory surge and then examined relative to PRL pituitary and serum concentrations  As
such, the overall process of PRL production during the estrous cycle can be investugated

Although there appeared to be a trend for increasing PRL mRNA concentrations near the time
of the gonadotropin preovulatory surge (1e 24 hrs before estrus and § hrs after estrus), these
changes were not statistically significant We had observed similar results with LHB mRNA
concentrations during the cycle, and, 1n particular, near this time. Although there are no
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FIG 2

Serum PRL concentrations (ng/ml) throughout the ovine estrous cycle Values
represent mean = S E of each group

published data on PRL mRNA concentrations during the ovine cycle, Haisenleder et al (22)
reported changes in PRL mRNA amounts during the rat estrous cycle The major changes
observed n that study were during diestrus where a decrease in the morning was followed by a
7-fold increase by evening

Relative to secretion, a statistically significant increase was not seen for PRL, even near the
time of the gonadotropin surge. However, as with PRL mRNA concentrations, there was a trend
for increased PRL serum amounts near this ime (1 ¢ 24 hrs before behavioral estrus) It 1s
mmportant to note that the data on serum PRL (Fig 2) do not represent a continuous bleeding
protocol, but rather the mean serum PRL concentrations for each group of ewes at the time of
kill. As such, differences among animals relative to any changes in PRL will contribute to the
variability, as evidenced by the SEM for the E-24 group Accordingly these data will influence
the statistical significance of the differences As mentioned earlier, some data 1n the hterature
support a PRL "surge" although 1t 1s not well defined

The pituitary PRL content pattern again suggested a trend for an increase near the time of
estrus (1€ E+5) despite the lack of statistical significance. However, 1t 1s also possible to
mterpret the data as a fall in PRL amount during the late luteal phase of the cycle, since these
values are more than 50% lower than values seen during the times of the cycle Since there 1s no
previously published data on pituitary PRL content during the sheep cycle, there 1s no direct basis
for comparison However, when one examines the changes in PRL content 1n the rat cycle
(Haisenleder et al , 1989), an increase does occur shortly before the serum PRL rise  This 1s at
1200 h on proestrus, a time that 1s somewhat stmilar to E+50 In fact, except for the amounts
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FIG 3

Prturtary PRL concentrations (mg/gm) throughout the estrous cycle Values
represent mean + S E of each group

seen 1n the Day 8 group (sheep), the pattern of PRL content between the two species appear quite
similar.

In concluston, this 1s the first published report on the amounts of PRL mRNA and pituitary
PRL content throughout the ovine estrous cycle Furthermore, by measuring serum PRL
concentrations 1n these ewes, 1t 1s possible to examine three parameters that are most directly
mnvolved 1n the production of PRL (1.e synthesis, storage/processing, secretion) Generally, all
three of these parameters followed similar patterns, 1n that a trend for an increase was suggested
near the ime of estrus. However statistical significance was not observed in these groups
throughout the estrous cycle. The data suggest that PRL production 1s maintained throughout the
estrous cycle without major changes 1n either synthesis or secretion
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