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ABSTRACT

Plasma cortisol and progesterone■levels were measured in 43 
post-partum, laetating, Holstein cows. Starting ten days post-partum, 
blood samples were collected at ten-day. intervals, until first observed 
estrus, for cortisol analysis. Blood samples were then taken at two 
days after each estrus and analyzed for both progesterone and cortisol. 
The plasma hormone levels were correlated with reproductive efficiency 
and ovarian activity.

Plasma progesterone concentrations averaged 3.97 ± 5.45 ng/ml 
two days after breedings from which confirmed pregnancies occurred.
When no pregnancy occurred, plasma progesterone concentration averaged 
2.49 -  3.64 ng/ml. The difference between the two concentrations was 
not statistically significant (P <  .05).

Plasma cortisol levels showed dramatic fluctuations. Higher 
cortisol levels were observed in cows which gave confirmed pregnancies 
after less than two breedings than in cows which took three or more 
breedings per conception. Ovarian activity appears to be related to 
plasma cortisol, suggesting that plasma cortisol levels reflect both 
gonadotrophin and adrenocorticotrophin release from the pituitary. It 
is interpreted in this experiment that low plasma cortisol in post-partum 
bovine of low breeding efficiency indicates inadequate release of gonado
trophins from the pituitary.



INTRODUCTION

The primary reproductive problem facing dairymen and cattlemen 
is the apparent inability of cows to breed-back in a short interval after 
calving. The conception rate is low if cows are bred sooner than 60 
days post-partum. To achieve greater economic efficiency, the dairymen 
and cattlemen must have their cows rebred within two to four months after 
calving.

Although little is known about hormonal activity during the post
partum period, the post-partum reproductive problem apparently involves 
the endocrine system. The adrenal gland responsive to stress may reflect 
how the endocrine system adjusts to lactation during the period follow- • 
ing parturition. The adrenal glands, like the ovaries, are controlled 
by a trophic hormone secreted from the anterior pituitary; and they also 
secrete sex hormones. Correlating adrenal-secreted plasma cortisol and 
progesterone to ovarian activity and success of breeding might indicate' 
pertinent endocrine involvement and explain the low breeding efficiency 
during the post-partum period.

In this study plasma cortisol and progesterone were measured in 
post-partum, lactating cows. The plasma steroid levels were then com
pared with each animal's reproductive performance.



REVIEW OF LITERATURE

Numerous studies (50, 55, 67, 73) of breeding records show that 
the optimum interval from parturition for successful breeding of bovine 
is 60 or more days post-partum. Olds (54) found that cows bred within 
five weeks after calving average nearly 20 percent more returns than 
cows which have been fresh for two to three months. Bower and Merilan 
(5) reported an optimum post-partum breeding interval of 71 to 100 days. 
Cows bred within 63 days after calving have less chance to conceive on 
first or second breeding than those bred after 63 days, according to 
Elting and Lamaster (15). Erb and Shaw (17), studying breeding records, 
showed that there is an improvement in breeding efficiency if breeding 
is detained until after 50 days post-partum. Various studies (7, 18, 33 
39, 42, 57, 58, 59, 72, 75, 78) have shown a relationship between breed
ing efficiency and extended breeding interval.

There have been studies to investigate the apparent need for a 
lengthy post-partum reproductive interval of the cow. Buch et al. (8) 
reported that the uterus of the cow involutes on an average of 47 days. 
They also reported the first heat occurs on the average of 33 days post
partum. Other studies (44, 46, 49) have shown that uterine involution 
occurs on the average of 34, 42, and 25 days.- Later studies (32, 42,
52, 55, 74, 78) by other investigators show the interval from parturi
tion to first heat to be longer— 57, 80.2, 51.7, 30, 49.4, and 59.2 days 
These studies showed no definite agreement, but the differences could be 
attributed to experimental conditions. '
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To determine ovarian function of the post-partum cow. Morrow 
et al. (48) started rectal palpations at three to four days post-partum. 
They found that 77.1 percent of the cows did not show heat at the first 
ovulation, nor did 54.4 percent at the second ovulation. By the third 
ovulation there were still 35.8 percent not showing estrus.

Trimberger (74) found that the first ovulation, as determined 
by palpation, was 43.7 days post-partum as compared to 49.4 days when 
assumed by the show of estrus. Evidently, silent estrus was occurring 
in many cows. Labhsetwar et al. (41) found that 23.7 percent of the 
ovulations were quiet prior to 60 days post-partum. Hurst (34) reported 
that anestrus in the post-partum cow is due chiefly to quiet ovulations.

The heavy laetating cow is usually considered to be in a state 
of stress. This stress may be responsible for low reproductive efficien
cy- in post-partum cow. If this is true, comparing breeding records

of high producing cows to low producing cows should show this relation
ship. However, reports of lactational stress on reproduction are incon
clusive. Several investigations (6, 14, 25, 32, 38, 57, 68,. 79) show no 
relation between milk production and breeding efficiency. Other studies 
(l, 9, 26, 43, 56) have shown that there is a relation between milk pro
duction and lowered breeding efficiency. Saiduddin et al. (.66.) found 
that genetically potential high milk producers, in contrast to low milk 
producers, have more silent ovulations before the first estrus. A posi
tive correlation of .25 between level of milk production and breeding 
efficiency was found by Morrow et al. (50).

A study by Wiltbank and Cook (81) shows a difference in breeding 
efficiency between nursed and milked cows. The milked cows were found



to show estrus sooner after parturition, have a shorter interval from 
first service to conception, and have a better conception rate on first 
service. They also had corpus luteum development at an earlier day 
post-partum and fewer quiet ovulations before the first estrus.

England et al. (16) reported that a lactating Brahma cow is less 
likely to conceive than a dry Brahma. Cows milked twice daily showed 
estrus sooner than cows milked four times daily or nursed by calves (ll). 
Stott . (70) found lactating cows exposed to heat stress would not con
ceive but dry cows would conceive. A study by Saiduddin et al. (66) 
found ovulation occurred in 20 days in nonsuckled dairy cows and 30 days 
in suckled cows. A comparison of gonadotrophin levels in the anterior 
pituitary of these two groups showed no differences.

The evidence that cows do ovulate and cycle prior to 60 days. 
post-partum suggests that something keeps the cows from showing heat 
and conceiving. Saiduddin et al. (66) found in dairy cows anterior 
pituitary follicle stimulating hormone (FSH) levels were high on days 
of calving and much lower by 20 days post-partum. Luteinizing hormone 
(LH) levels were found to increase over the same period (64). .In beef 
cows FSH levels increased as the post-partum interval lengthened, while 
LH levels remained the same (66). The significance of these changes in 
hormonal content of the anterior pituitary is not clear. Because the 
cow does ovulate, one would assume that the reason for nonconception 
was not a lack of FSH or LH at the time of ovulation.

Since suckling apparently affects the breeding efficiency of 
the post-partum cow, assays (63, 66, 76, 77) have been run to find its



effect on pituitary, content of FSH, LH, and prolactin; corpora lutea 
weight; and adrenocortical function. As the post-partum interval 
lengthens, suckled cows have increased FSH levels in the anterior pitui
tary (66). When anterior pituitary FSH levels were measured at three 
days after the first breeding, suckled cows had a lower pituitary FSH 
content than nonsuckled cows. Suckling was found to have no influence 
on pituitary LH.in bovine (40, 66, 77).

Saiduddin et al. (66) found corpora lutea weights tend to be 
heavier in suckled cows. The corpora lutea weights have a positive 
correlation with anterior pituitary FSH content, while there is a nega
tive correlation between prolactin content and corpora lutea weights.

Suckling has been found to cause a release of adrenocorticotro- 
phin hormone (ACTH) in rats which causes increased plasma corticosterone 
levels (76). However, Wagner et al. (77) found adrenal cortisol levels 
in the bovine tend to be lower if the animal is suckled than if non
suckled. They also found adrenal progesterone is significantly lower 
in suckled animals than nonsuckled animals. In another study (63) plasma 
hydroxycorticosteroid levels were found lower in laetating cows. These 
results could indicate that hormonal release from the pituitary is 
blocked by lactation.

Oxytocin injected experimentally has been found to cause early 
regression of the corpus luteum and shortened estrous cycles (2,.3,"28, 
29, 69). Although oxytocin is released by suckling and causes milk let 
down, the influence of physiologically released oxytocin on reproduction 
in the post-partum lactating cow is unknown.



■ . 6 
A’sow does not show estrus while nursing, but she can be' 

brought into estrus at about 40 days post-partum with an injection of 
equine gonadotrophin (12, 31). Lactating mice can be caused to implant 
their embryos if injected with estrogen or gonadotrophins (80). Foote 
et al. (22) found that injections of human chorionic gonadotrophin (HCG) 
to cows have no effect on uterine involution but do cause a shorter 
interval to first estrus and first ovulation.

If gonadotrophin blockage is responsible for lowered breeding 
efficiency, exogenous ovarian hormones might cause a release of gonado
trophins and improve reproduction. The results of injecting progester
one or estrogen during the post-partum reproductive period vary with 
different experiments.' Casida and Wisnicky (10) injected cows with 20 mg 
of diethylstilbestrol nine hours after calving. They found that dieth- 
ylstilbestrol had -no influence on reproductive performance under these 
conditions. A single injection of 10 mg estradiol-17B, 12. hours after 
calving, gave no reproductive improvements (61). {

A single injection of progesterone was found to have no effect 
on improving breeding efficiency (19,23). Twenty-two injections of 
100 mg of Delalutin (synthetic progesterone) given on alternate days, 
beginning with the day of calving, had no effect on breeding efficiency 
(24).

Daily injections of 50 mg of progesterone were found to shorten 
time to uterine involution, first estrus, and ovulations (20, 21, 65),
The same improvements were caused by a single injection of 10 mg of 
estradiol-17B (20, 21, 65).
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Progesterone injections at time of breeding have been found to ' 
increase conception rates in cows (37)„ Morrow (47) reported that 
pregnancy was maintained in three repeat breeder cows by the injection 
of progesterone at regular intervals throughout pregnancy. Other 
attempts (30, 82) at maintaining pregnancy with progesterone injections 
have failed. Stott and Williams (71) lowered conception rate with a 
single injection of progesterone on the day of breeding.

The present experiment was conducted to determine if there is a 
relationship between adrenal secretion and the post-partum pattern of 
reproductive functions in lactating cows. Until recently, techniques 
to measure plasma steroids have not been perfected to the point that 
steroid levels could be. measured with any facility. A new method of 
"competitive protein binding" developed by Murphy (51), modified by 
Johannson et al. (36), and finally adapted for bovine blood in our labora
tory, allows large number of samples to be.assayed routinely for proges
terone and cortisol. In this study, large numbers of samples were 
necessary to follow changes in steroid concentrations and correlate these 
with reproductive performance in the post-partum cow.



EXPERIMENTAL PROCEDURE

Plasma cortisol and progesterone levels were measured at 
various stages post-partum in 43 laetating Holstein cows. The cows 
were assigned to the experiment pre-partum with no■selective qualifica
tions. If the animal had no calving problems she was bled at ten-day 
intervals? starting ten days post-partum, until she showed her first 
estrus. These samples were measured for plasma cortisol. Approximately 
15 ml of blood were drawn from the Jugular vein into heparinized tubes. 
Most cows were halter broken, and this was done without unduly exciting 
the cows. This blood was centrifuged, and the plasma was then frozen 
and stored until analyzed.

After the experimental animal showed its first estrus, it was 
bled two days post-estrus following each heat until pregnancy was deter
mined. These samples were analyzed for both cortisol and progesterone 
concentrations. The animals were bled at two days post-estrus to avoid 
influence of the estrual excitement which could affect plasma cortisol 
levels. Previous measurements of progesterone during the estrous cycle 
by other investigators (13, 27, 60) have shown little or no increase in 
plasma progesterone due to cyclic luteal cell development by two days 
post-estrus.

Starting 30 days post-partum, the reproductive tract was checked 
per rectum at ten-day intervals for the presence of any abnormalities, 
such as infection, and to determine when involution of the uterus was 
complete. The uterus was considered to be involuted when it was back



in the pelvic position, the uterine horns were the same size, and it 
had regained a normal tonus. If uterine involution was completed be
tween ten-day palpations, the uterus was calculated as being involuted 
five days prior. The uteri that were involuted prior to 30 days were
calculated as being involuted at 30 days post-partum.

The ovaries were also palpated for indications of change result
ing from estrual activity. They were considered to be active and dis
playing estrual function if there was a change in follicular or luteal 
structure between ten-day palpations.

Cows were checked for heat in the early morning, late evening
and at varying times throughout the day. An animal was considered to 
be in standing heat when she stood to be mounted by another cow. Any 
heat shown before 23 days post-partum was considered to be abnormal and 
was ignored. Cows were not bred until the first.estrus following 60 
days post-partum. Pregnancy was determined 45 to 60 days post-breeding 
by rectal palpation of the fetus.

Plasma cortisol and progesterone were measured using the "com-• 
petitive protein binding" method developed by Murphy (51). Several 
modifications were used, including the "rapid progestin" method reported 
by Johannson et'al. (36). Also, a 0.1 molar phosphate buffer was used 
to make,up the corticosteroid-binding globulin solution.

Duplicates,of each sample were run to insure repeatability of 
the measurement. Each sample was well mixed to avoid stratification of 
the plasma. At intermittent intervals, an internal standard of ^Re
labelled steroids was added to plasma samples to determine percent
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recovery. Recoveries were consistently high for both cortisol (average 
92%) and progesterone (average 95%).

Correlations between age, level of highest daily milk production, 
reproductive activity, and hormone levels were attempted.



RESULTS AND DISCUSSION

The Significance of Plasma Cortisol
The data from the experiment have been organized and placed in 

tables according to breeding efficiency of the animals involved and the 
length of their post-partum period to their first observed estrus. 
Hormone levels from cows that were confirmed pregnant after one or two 
breedings are in Table 1 . These animals are considered to be of high 
.fertility; their average number of breedings per conception is 1.3. The 
hormonal data in Table 2 includes cows of low fertility that were bred 
three or more times before confirmed pregnant. They average 4.1 breed
ings per conception. Data from cows that had intervals from parturition 
to the first standing estrus which exceeded 60 days have been placed in 
Table 3.

In the animals with better reproductive performance (Table l), 
the plasma cortisol levels show dramatic fluctuations at the ten-day 
bleeding intervals. Cow 652 is typical of the group (7, 6 , 6 , and 38 
ng/ml), showing an increase of plasma cortisol from 6 ng/ml to 38 ng/ml. 
Other animals show even greater increases, such as Cow 871, whose corti
sol levels increase from 3 ng/ml to 70 ng/ml..

The plasma cortisol levels in cows of low breeding efficiency 
(Table 2), do not show as much variability between bleeding during the 
post-partum period as do those in the first group. These animals seem . 
to have a low to intermediate range of plasma hormonal concentrations.

.



Table 1

Plasma Cortisol and Progesterone Levels in Post-Partum Cows with High Breeding Efficiency

Plasma Cortisol Con. (ng/ml) Prior to 
First Estrus

Plasma Cortisol (c) and Progesterone (pj Con.
(ng/ml) Two Days Post-Estrus____________________

4th Estrus 
c P

Cow
No. 1 0 2 0 30

Days 
40 50 60 70 80 90

1 st
c

Estrus
P

2nd
c

Estrus
P

3rd
c

Estrus
P

1 1 1 2 — 17 19 7 27* 1 5* . 6
13 2 2 6 1 1 60 .4 5* 2

14 26 6 9 1 0 8 4 2 4* . 2

17 3 5 7 6 5 4 6 50 17 34* 2 1 1 * 2

25 3 . 5 25 2 70* 2 70* 5
522 2 3 8 9 5 30 9 18* 8 1 0 * . 8

566 5 5 2 0 33 45 8 5* 1 1

574 8 36 1 1 1 1 13 6 7 5 1 1 * .5 1 1 * .7
578 1 5 6 5 . 6 1 1 * 3.
598 9 23 13 5 18 29 18 13* 2

602 ' ; 15 40 15 . 1 2 . 8 1 1 * 6

605 5 — 41 19 8 3 17* 0

650 1 3 9 15 3 18* 5 19* 1

652 7 6 6 1 38* 4
664. 6 13 60 1 0 27 14* 1

691 2 7 2 58 8 * 3 17* 1

695 2 40 2 0 9 1 2 9 4 2* 2 • l-i
to



Table 1 — Continued

Plasma Cortisol (Jon . (ng/ml) trior to Plasma cortisol (cy and Progesterone (pj'Con.
First Estrus (ng/ml) Two Days Post-Estrus
Cow ' Days 1 st Estrus 2nd Estrus 3rd Estrus 4th Estrus
No. ■ 10 20 30 40 SO 60 70 80 90 . c______ p c p c______ p c______ p
739 1 1 8 8 2 15 . 6 2 1 * 0

75 6 1 0 2 16 26 7 1 1 * 1 14* . 1

760 8 4 1 6 5 15 1 1 1 * 6 19* 2

762 1 0 ' 8 4 16 33 3 14* 2 7* 2

763 16 18 33 3 14* 2 7 * 2

766 1 2 8 15 5 2 8* .7
847 1 1 1 1 43 18 7 14* 7
859 7 13 16 1 7 25* 5
861 28 15 17 5 . -------- -------- 28* 2 25* 5
864 5 5 4 1 1 . 6 16* 14
8 6 6 - 4 ' 4 1 1 1 1 9 . 2 8 9 y* 3
871 . 3 2 6 39 1 2 70* 2 0

873 . 2 2 1 70 2 23* 2 0

874 5 9 35 . 8 17 1 1 * .3
878 7 8 8 ■ . 1 31* .9
892 1 2 1 2 25 9 60 15* 3

*The animal was bred at this time.



Table .2

Plasma Cortisol and Progesterone levels in Post-Partum Cows with Low Breeding Efficiency

Plasma Cortisol Cone. Plasma Cortisol (c) and Progesterone (p) Cone, (ng/ml) Two Days
(ng/ml) Prior to First Estrus Post-Estrus_____________________ .__________ _________________
Cow
No. 1 0 2 0

■ Days 
30 40 50 60

1 st- Est . 
c . p

2nd
c

Est.
P

3rd Est. 
c p

4th Est. 
c p

5 th 
c

Est. 6th Est. 
p c p

7th Est. 
c p

483 9 1 1 17 1 1 1 1 16 2 2 * 1 2 13* 0 24* 7 17* .9 1 0 * - .4
458 14 1 1 1 0 25 3 16* . 8 18* 1 1 1 * .5 1 8 * .4 2* . 6 4* .5
581 1 1 5 . 1 0 . 2 13* 1 13* .3 1 2 * . 8

656 1 0 1 1 3 1 1 . 2 6* 2 9 * 2 8* . 8 6* 1

8 6 8 1 1 1 27 7 1 2 0 * 18 24* 9 6* .4 2 * .4 1* .5
881 7 6 50 28 18 2 6 8 * 6 1 0 * 4 6* .4
8 8 8 4 - 17 1 2 9 2 13* 6 4 * .4 7 * 2

*The animal was bred at this time.
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It can be seen that plasma cortisol does not exceed 25 to 30 ng/ml.
A typical example is Cow 483.(9, 11, 17, 11, 1 1 , 16, 2 2 , 13, 24,-17 and 
10 ng/ml) with a plasma cortisol fluctuating range between 9 ng/ml and 
24 ng/jnl.

The fluctuating plasma cortisol observed in these experiments 
would indicate a pattern of cyclic secretion". Animals with high breed
ing efficiency (Table l) appear to attain higher plasma cortisol levels 
intermittently than animals with low breeding efficiency (Table 2). This 
suggests that plasma cortisol has some relationship to reproduction.
The relationship could be that high adrenal secretion is needed at par
ticular times for reproductive function, or that ACTH is released with 
gonadotrophins during the estrous cycle

The data (Tables 1 and 2 ) show some cows have low cortisol levels 
at the time of successful breeding. Apparently, high plasma cortisol 
levels are not needed for successful breeding. At least they are not 
needed at two days post-estrus when the samples were taken„

The possibility that fluctuating plasma cortisol levels might 
reflect the release of gonadotrophins as well as ACTH from the pituitary 
is of great interest. A combined hormonal release may be indicated by 
the activity of the target organs. Increased plasma cortisol should 
indicate ACTH release, while ovarian activity should indicate gonadotro
phic release.

Evidence of combined hormonal release from the pituitary is shown 
■in Table 3. Data from "Animals Having No Ovarian Activity," as indicated 
by palpation, show a marked increase in plasma cortisol levels at the



Table 3

Plasma Cortisol Levels (ng/ml) in Post-Partum Cows with Prolonged Intervals from
Parturition to First Estrus

Interval from Parturition (Days)
10 20 30 40 50 60 70 80 90 100 110 120 130 140

Animals Having no
Ovarian Activity 

Cow 522 2 3 8 9 5 30 9
Cow 17 3 5 7 6 5 4 6 50 17

Animals Having an 
Infected Uterus

Cow 637 9 2 0 24 2 2 33 15 30 33
Cow 628 9 5 1 2 2 7

Animals Showing 
Ovarian Activity 

Cow 14 26 6 9 1 0 8 4 2
Cow 483 9 1 1 17 1 1 1 1 16
Cow 574 8 36 1 1 1 1 13 6 7 5
Cow 598 9 23 13 .5 18 - 29 18
Cow 644 1 2 19 13 23 25 50 53 14 : 1 2 17 25 20 3 3
Cow 695 2 40 2 0 9 1 2 . 9 4
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time ovarian function resumes. One animal (Cow 522) had no ovarian 
activity until 60 days post-partum at which time plasma cortisol in
creased from 5 ng/ml to 30 ng/ml. The other animal (Cow 17) showed 
changes in ovarian activity at 80 days post-partum when plasma increased 
from 6 ng/ml to 50 ng/ml. These examples indicate that cortisol secre
tion and ovarian activity are related. This relationship would indicate 
that ACTH is being released with the gonadotrophins.

The combined release of gonadotrophins and ACTH is also demon
strated by two "Animals.Having Infected Uteri" (Table 3). Cow 637, with 
a purulent discharge and enlarged uterus, showed ovarian activity by way 
of maintaining a large corpus luteum while Cow 628 with similar evidence 
of infection had small inactive ovaries. From the hormonal data it is 
evident that Cow 637 has a higher secretion of cortisol; whereas Cow 628 
has a constant low level of plasma cortisol. Morrow et al„. (48) reported 
finding corpora lutea maintained only in post-partum cows with infected - 
uteri. In Cow 637 the infection may have resulted in a continuous 
pituitary gonadotrophic and ACTH releaseP as indicated by maintenance of 
the corpus luteum and as reflected by the high plasma cortisol levels.

"Animals Showing Ovarian Activity" but not showing estrus have 
elevated plasma cortisol levels (Table 3) . These comparatively high 
fluctuating levels of plasma cortisol in conjunction with apparent normal 
ovarian changes would indicate that ACTH and gonadotrophins are released 
in conjunction with each other. Some animals having ovarian activity 
(Table 3), as indicated by palpation, do not show consistently high plasma 
cortisol. However, the lack of consistency would be expected because of
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the cyclic release of gonadotrophins and ovarian activity occurring in 
the animal. Likewise in Table 1 , four cows do not have fluctuating 
plasma cortisol levels typical of the rest of the group. However, all • 
four cows did show at least a twofold increase in plasma cortisol con
centrations from early post-partum until time of successful breeding. 
These animals are not inconsistent with the interpretation of the experi
mental data. By chance, blood samples from these four cows may have 
been taken when adrenal secretions were at a lower level of cyclic secre
tion.

The plasma steroid hormone data in this experiment if interpreted 
correctly show different degrees of pituitary hormone release. When 
plasma levels are low it would indicate that something might be inter
fering with pituitary secretion. Lactation may be involved in blocking 
pituitary release of gonadotrophins, causing lowered breeding efficiency. 
Other published data (11, 12, 22, 31, 77, 79, 81) give strong evidence 
that lactation does depress reproduction in many species. A suggested 
way this phenomenon works has been demonstrated with swine (23, 31) and 
other animals. Experimentally administered equine, gonadotrophin caused 
estrus in laetating sows, which ordinarily do not show estrus nor breed 
while lactating. Experimentally injected estrogens and gonadotrophins 
caused implantation of embryos in lactating mice, which normally do not 
implant while the animal is lactating (79). Treatments with human 
chorionic gonadotrophin were found to cause earlier ovulation and estrus 
in lactating, post-partum cows (2 2 ).

Wiltbank et al. (81) and Clapp (11) found the interval from 
parturition to the first ovulation and first estrus is lengthened by
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nursing the cows or milking them•four times daily. Wagner et al. (77) 
has shown that levels of adrenal cortisol and adrenal progesterone are 
lower in bovine when suckled. These studies indicate that the pituitary 
release of gonadotrophins and ACTH is indirectly blocked by lactation 
and the stimulus of milk removal. This is a possible explanation why in 
the present experiment with lactating cows there are different levels of 
hormonal release; the level of interference being at the pituitary or 
hypothalamus.

Ovarian activity and potency of the pituitary in animals are 
affected by energy intake (4, 35, 45, 62). One reported investigation 
(62) found increased gonadotrophic potency of pituitaries taken from 
rats starved until they ceased having estrous cycles. Starvation ap
pears to block gonadotrophic release resulting in pituitary storage of 
gonadotrophins. If starvation can block pituitary release of gonado
trophins, it would, seem reasonable to assume that under conditions of 
lactation where body weight loss normally occurs, gonadotrophin release 
would be similarly blocked. From the hypothesis drawn from data in the 
present experiment, ACTH released would be blocked also.

The Significance of Plasma Progesterone
Cows in Table 2 showed apparently normal estrous activity but did 

not conceive as readily as animals in Table 1. The lowered fertility 
could be due to insufficient gonadotrophins (LH) being released, as 
previously indicated, to sustain pregnancy by way of ovarian secretion 
of progesterone (53). It is well known that progesterone is needed to 
be secreted at a certain level to maintain pregnancy. A correlation
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of plasma progesterone concentration to breeding success may indicate 
whether 1 H secretion is sufficient.

Average plasma progesterone concentrations (Tables 1 and 2) 
were found to be 3.97 - 5.45 ng/ml two days after breedings from which 
a confirmed pregnancy occurred. Plasma progesterone levels after breed
ings from which a confirmed pregnancy did not occur averaged 2.49 -  3.64 
ng/ml. The differences between the average levels were not statisti
cally significant (P <  .05).

The fact that the animals were bled two days postestrus when 
progesterone secretion is lowest from ovarian cyclic secretion could 
be why differences in concentrations are not seen. Possibly later in 
the estrous cycle when corpora lutea activity and development is greater 
the plasma progesterone concentrations could differ between successful 
and unsuccessful breedings. In this experiment, however, observations 
of adrenal-secreted progesterone patterns were attempted. To do this, 
luteal secreted progesterone later in the estrous cycle had to be avoided.

■ Research done with ewes at the beginning of the breeding season 
suggests animals need to have had several estrous cycles for successful 
breeding (53). It has been proposed (53) that animals which had cycled 
several times might be physiologically more accustomed to normal hormone . 
release and subsequent hormonal interplay than those which had not 
cycled. Plasma progesterone levels, particularly in Table 2, show a 
gradual decline until the time of successful breeding in some animals.
This could indicate that these animals also need to adjust their hormonal 
output so that pregnancy can occur. ■
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The Effect of Level of Milk Production and Age on Breeding Efficiency 
Correlations of highest daily milk production and age to 

breeding efficiency and hormone levels were attempted between animals. 
Daily milk productions ranged from 32 lb to 104 lb of milk per day. No 
apparent correlation was found between the level of milk production and 
breeding efficiency nor between milk production and" hormone levels.
Animals ages varied from two years to ten years, with no apparent corre
lation of age to breeding efficiency or hormone levels.'

Occurrence of Uterine Involution and First Estrus
Average uterine involution occurred by 35.4 - 5.3 days. The 

average interval from calving to first estrus was 45.4 i 21.9 days.
These averages compare favorably with other studies that have been done 
(8 , 44, 46, 48), indicating this herd is reproductively normal in this 
aspect.

Conclusion
Several conclusions can be drawn from this study: ' (l) Plasma, 

cortisol concentrations can reflect pituitary release of gonadotrophins;
(2) There are different levels of total pituitary hormone release as 
reflected by different levels of plasma cortisol concentrations; (3) Ani
mals having the greatest plasma cortisol concentration fluctuations seem 
to have the best breeding efficiency; (4) High levels of plasma corti
sol indicate high gonadotrophin release and an apparent increased breed
ing efficiency; (5) All the above factors and hormone balance interplay 
to enable a post-partum cow to conceive.
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