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Regulation of LH Secretion by
Progesterone in Heifers

0 Karol Fike of LH secretion than magnitude of shift
f Brad Lindsey in amount of progesterone.
: Ellen Bergfeld
Freddie Kojima Introduction
5 Jorge Quintal
e Eraldo Zanella Secretion of LH is an important com-
e Eric Melvin ponent of cattle reproduction because it
- Michael Wehrman is necessary for the development of
James Kinder ovarian follicles, estradiol production,
3 ovulation and the formation of corpora

lutea. Pattern of LH secretion changes
Release of LH is regulated mor during the estrous cycle of cattle and is
by circulating amount of progestt influenced by concentration of proges-
-| erone than by the magnitude ¢ terone and estradiol.
shift in progesterone. Understand Regulation of LH secretion by
5;] ing interactions of reproductive progesterone is relatively acute, as
s| hormones advances development within 6 hours following a shift from a
1| of management tools for produce small to large dose of progesterone, a
to control estrous cycles of beef significant change in pulse frequency
| females. of LH was observed. Understanding the
! endocrine mechanisms by which repro-
ductive hormones, such as progester-
; Summary one and LH, interact will enhance
) development of new management tech-
1 Heifers experienced either a: 1) niques to control estrous cycles of beef
) large magnitude of change in progest- cattle.
r erone; 2) medium magnitude of change The objective of this study was to
, in progesterone; or 3) small magnitude determine whether magnitude of shift
- of change in progesterone. During the in progesterone or circulating amount
24 hours following the progesterone of progesterone is more important in
eshift, heifers with the large magnitude regulating LH secretion during the 72
' progesterone shift had a greater LH hours after the progesterone shift.
- pulse frequency than heifers with a
medium or small magnitude of shift in Materials and Methods
progesterone. Despite the large or
medium magnitude progesterone shift, Seventeen post-pubertal beef heif-
LH pulse frequency did not differ from ers (MARC Ill; 1/4 Hereford, 1/4
t heifers in which a small change in Angus, 1/4 Pinzgauer and 1/4 Red Poll)
progesterone occurred. We conclude were synchronized to a common day
that amount of progesterone in circu- of estrus with two i.m. injections of
lation is more important in regulation
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PG qu (25 mg Lutalyse®; The Upjohn Table 1. Mean concentration of LH, LH pulse frequency and amplitude, and mean magnitude of
Co., Kalamazoo, MI) given 10 days change in amount of progesterone of heifers with a large, medium, or small magnitude of
N ! shift in amount of progesterone.

apart. During the eighth day of their
estrous cycle, heifers were injected with Group
a single dose of PGFto regress exist-
ing corpora lutea and treatments were
initiated (day 0). From day 0 to day 4, \ean magnitude of change

heifers were treated with various dosesin progesterone (ng/nd) 3.1 2.5 0.5
of progesterone viarogesterone-

Item LG MD SM

releasing intravaginal devices (.5 to 2 Mean LH (ng/mi): PF;'Set'Zwiffttgtzotgf;‘:;f 1%'21 i; 1(2;
PRIDs; Sanofi Animal Health Inc., Post-shift 24 to 48 hours 1 110 115
Paris, France) followed by a large dose Post-shift 48 to 72 hours P2 1.4 1.4
of progesterone (2 PRIDs) from day 4.5 _

to day 7. Change in dose of progester--H pulses/i2 h: Pzgte-_ss:ilfftt (')15) t2040h:(l),ll:srs ;’j g'g gg;cy
one occurred on the morning of day 4, Post-shift 24 to 48 hours 93 2.9 35
within 4 hours following collection of Post-shift 48 to 72 hours 23 4.8 52
the day’s blood sample. At this time, . X X &
PRIDs were removed from h heifer -H pulse Pre -shift -12 to 0 hours A4 1.4 1.
foll Sd %e.e Od.ed 0 ee}c ?ze amplitude (ng/ml):  Post-shift O to 24 hours .8 0.9 0.8
ollowed by immediate insertion o Post-shift 24 to 48 hours 0.6 0.5 1.7
PRIDs. Post-shift 48 to 72 hours (U] 1.8y 1.6¢

Based on mean magnitude of con-
centration change of progesterone in 3lean change in concentration of progesterone from day 0 to 4 relative to day 4.5 to 7 of the experiment.
b.c.dvieans within a row without common superscripts differ.@5.

circulation from day Oto day 4 relative XYMeans within a row without common superscripts differ P < .10.

to day 4.5 to day 7, heifers were placed
into one of the following groups: 1)
large magnitude of change in concen-sufficient to inhibit ovulation. How- to day 7 differed across groups (P < .02;
tration of progesterone (3.1 ng/ml; n=6); ever, itdoes notregulate pulse frequencyTable 1). There were group x day inter-
2) medium magnitude of change in of LH like the greater concentrations actions for mean concentrations of
concentration of progesterone (2.5 ng/of progesterone present in circulation progesterone (P < .001; Figure 1) and
ml; n=6); or 3) small change in concen- during the luteal phase of an estrousestradiol (P < .01) during treatment
tration of progesterone (0.5 ng/ml; n=5). cycle. Consequently, LH pulses are more(day 0 to day 7). Pulse frequency and
frequent during treatment with small mean concentration of LH differed (P <
Blood Collection and Radioimmuno- doses of progestins than during the.05) across groups during the 12 hours
assays luteal phase of an estrous cycle. Pulsebefore the shift in progesterone (Table
frequency changes affect ovarian fol- 1). Pulse frequency of LH was greater
Jugular blood samples were collectedlicle development and their secretion (P = .05) among heifers with the large
every 12 hours from day 0 to day 7 and of estradiol (see “Prolonged Elevated magnitude of change in concentration
used to assess circulating concentra-Concentration of Estradiol Do Not of progesterone as compared with the
tions of estradiol and progesterone. Affect Conception Rates in Beef medium during the first 24 hours fol-
Jugular blood samples were also col- Cattle” in this NE Beef Report). lowing the shift in progesterone con-
lected via cannulae every 15 minutes Researchers have hypothesized thatentration. Pulse frequency of LH
from day 3.5 to day 7 to assess concenimagnitude of change in progesteronetended to be greater (P <.10) during the

trations of LH in circulation. concentration (or dose of progestin) is first 24 hours following the shift in
involved, along with amount of proges- progesterone concentration among heif-
Results terone, in regulation of pulse frequency ers with the large magnitude of change

of LH. This hypothesis was suggested as compared with the small magnitude
Progesterone, secreted by a corpushecause an evaluation of LH pulse pat-of change. From 24 to 48 hours and 48
luteum, regulated the estrous cycle intern of individual animals from a previ- to 72 hours following the shiftin proges-
cattle such that in the presence of in-ous study in our laboratory indicated a terone concentration, pulse frequency
creased concentrations of progesteronepossible relationship between magni- of LH was similar across groups. Mean
pulse frequency of LH is low and estrus tude of shift in progesterone dose andconcentration of LH was similar across
and ovulation are inhibited. Treatment duration of cessation of pulsatile LH groups during the first 24 hours and
of beef females with doses of commer- secretion. from 24 to 48 hours and 48 to 72 hours
cially used progestins (norgestomet, In this study, mean magnitude of following the shift in progesterone.
melengestrol acetate or progesterone)hange in progesterone concentration Before the shift in dose of progester-
in the absence of a corpus luteum isfrom day O to day 4 relative to day 4.5 one, there was an inverse relationship
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12 of LH to some extent as an acute shift in
! LG SM MD amount in circulation dramatically
ok -0 affects secretion of LH. This contrasts
the gradual changes observed in release
of LH during a typical estrous cycle,
when changes in progesterone concen-
tration also are relatively subtle and
gradual.

Pulse amplitude of LH was similar
across groups during the 12 hours be-
fore and the first 24 hours following the
shiftin progesterone (Table 1). From 24
to 48 hours following the shiftin proges-
terone concentration, pulse amplitude
of LH was greater (P < .01) among
heifers experiencing a small magnitude

0 05 1 15 2 25 3 35 4 45 5 55 6 65 7 ofchangein progesterone as compared
Day of experiment with heifers experiencing a large or
medium magnitude of change in pro-
Figure 1. Concentrations of progesterone in circulation of heifers with a large (LG), medium gesterone. From 48 to 72 hours fol-
(MD) or small (SM) magnitude of change in concentration of progesterone. Arrow  lowing the shift, pulse amplitude of
indicates time of shift from various doses to a relatively large dose of progesterone. | H\yas greater (P < .05) among heifers

There was a group x day interaction (P < .01). Differences in progesterone across
groups within day are indicated by uncommon superscript letters3P < .05%Y P< .10).

Progesterone (ng/ml)

with a small magnitude of change in
progesterone concentration and tend-
ed (P <.10) to be greater among heifers
between circulating concentration of tude of change in progesterone concenwith a medium magnitude of change in
progesterone and estradiol (data nottration had less circulating progester- progesterone as compared with heifers
shown). Heifers with lesser circulating one and, subsequently, greater pulsethat had a large magnitude of change in
concentration of progesterone and in-frequency of LH during the first 24 progesterone. These differences in LH
creased pulse frequency of LH (Table hours following the shift in progester- pulse amplitude appear to reflect
1) likely developed large dominant ova- one concentration. Apparently, the large sequential adjustments to the three
rian follicles, resulting in the increased magnitude of shift in progesterone con- magnitudes of shift in progesterone.
concentrations of circulating estradiol. centration in these heifers did not affect Greater amplitudes of LH pulses
Additionally, circulating concentra- pulse frequency of LH, but rather fre- resumed earlier following the shift
tions of progesterone differed across quency of LH pulses during the first 72 among heifers with the small, followed
groups (Figure 1) before the shift in hours following the progesterone shift by the medium and lastly the large
progesterone. Differences in fre- was regulated by amount of progester-magnitude of shift in progesterone.
guency of LH pulses, before the shiftin one in circulation and not the magni-  Results from this study indicate LH
progesterone amount, can likely be tude of the shift. Heifers with either pulse frequency appears to be influ-
attributed to differences in amount of medium or small magnitudes of shift in enced more by amount of progesterone
both progesterone and estradiol. Pre-progesterone had similar concentrationsin circulation than by magnitude of
vious research has shown that whenof progesterone in circulation follow- shift in progesterone. The LH pulse
both progesterone and estradiol areing the shift. Subsequently, frequency generator does not appear to be sensi-
present in circulation, a greater sup- of LH pulses was similar among heifers tive to different magnitudes of change
pression of LH pulse frequency is ofallthree groups following the proges- in amount of progesterone.

achieved than with either steroid alone. terone shift irregardless of the magni-
Following the progesterone shift, tude of the shift. Based on these results
however, concentration of estradiol it appears that amount of progesterone, 1K _

- . I arol Fike, former graduate student. Brad
was similar among the three groups of rather than magnitude of shift, is more | ,ysey. graduate student. Ellen Bergfeld, former
heifers. Therefore, differences in fre- important in regulation of pulsatile se- graduate student. Freddie Kojima, former graduate
qguency of LH pulses following the cretion of LH during the 72 hours after student. Jorge Quintal, former graduate student.
shift may be attributed solely to pro- the shift in progesterone. An acute shift Eraldo Zanella, graduate student. Eric Melvin,

. . former graduate student. Michael Wehrman, former
gesterone and not estradiol. in amount of progesterone, however

' X i ) - -1 graduate student. James Kinder, Professor of Animal
Heifers experiencing a large magni- appears to regulate pulsatile secretionscience, Lincoln.
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