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ABSTRACT

An attempt has been made to relate prepartum serum levels of 

estradiol-170 and progesterone to dystocia in two-year old Holstein 
heifers. Differences were observed between dystocic heifers and those 

that calved normally between days 20 and 12 prepartum. Animals with the 
most severe forms of dystocia had the lowest serum levels of estradiol- 

170. Differences in serum progesterone concentrations were observed 

between normal and dystocic heifers that were mated to one sire, with 

dystocic animals having higher levels during the prepartum period.

One hundred and thirty-two heifers served as experimental animals 

in this study. Highly variable levels of both estradiol-170 and proges

terone were observed within and between calving groups, suggesting that a 

single measurement of these hormones, in individuals cannot be used to 

predict dystocia during the prepartum period studied.
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CHAPTER I

INTRODUCTION

Dystocia may be described as a parturition that is markedly pro

longed or becomes difficult or impossible for the dam without assistance. 

Calving difficulty is an economically important problem (9, 34). It is 

costly in terms of labor, medication, loss of saleable calves, herd re

placements and subsequent cow reproduction.

Many factors have been associated with dystocia, and they include 

age of dam, dam size, pelvic area of dam, preparturn nutrition, breed of 

sire and dam, calf sex, calf birth weight, size and shape of calf (7, 33), 

level of inbreeding of dam and calf (9), and level of hormones in maternal 

serum (56) and urine (45).

Evidence suggests that the fetus initiates a timed sequence of 

hormonal events, which are necessary for normal parturition to occur. It 
is conceivable that improper initiation of this sequence of events by the 

fetus, or an improper timing, could cause the maternal reproductive tract 

to be inadequately prepared for parturition. The result could be a gen

eral reduction in uterine tone, or vulval constriction, which could pre

dispose the dam to a difficult or impossible birth, especially if a large 

fetus or small dam is involved.

The purpose of this study is to determine whether the measurement 

of prepartum levels of progesterone and/or estradiol-176 in maternal 

serum, could be used to predict dystocia. Prediction of dystocia could
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be beneficial to the cattle industries, in allowing producers to sort 

suspect heifers before calving, so that proper assistance could be ren
dered. Since calving difficult has been attributed to the genetic of 

the calf, the method could also be important in selecting sires on the 
basis of calving ease.



CHAPTER II

LITERATURE REVIEW

Calf losses at or near birth are four times greater in calves ex

periencing dystocia than in those that are delivered normally (35). In

jury incurred during the difficult birth process is apparently the common 

cause of death (4). In addition, dystocia results in a 16% lower overall 

conception rate in cows during the following estrous cycle (34). Heifers 

having calving difficult as 2 year olds wean 11% fewer calves of those 

b o m  the first year, and 14% fewer calves born per cow exposed the second 

year (9). The calves from 3 year old cows that have calving difficulty 

at 2 years of age are born 13 days later and are 21 kilograms lighter on 

the average than calves born from 3 year olds, who experienced no calving 

difficulty the previous year (9). Fewer cows experiencing dystocia (14%) 

are detected in estrus during a 45 day artificial insemination period, 

than those who calve normally (34).

Dam age has been reported to be the major source of variation 

associated with calving difficulty (34). There is a highly significant 

reduction in the incidence of dystocia with increasing age of the dam 

(32, 34, 55). The greatest calving difficulty arises with first calf 

heifers, especially when they have male calves (9, 34, 63). Dystocia in 

2 year old cows is 36.03% higher than in 3 year olds, and 44.62% higher 

than in 4 and 5 year olds (34). Calf losses at birth from 3 year old
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heifers is reported to be greater than from either 4 year old or 5 
through 10 year old dams (4).

Birth weight is reportedly higher in dystocic calves than in 

those that are b o m  normally (34, 35, 43, 47, 56, 64) . Ward (60) found 

birth weight to he highly correlated to calving difficulty and Bellows 

et al. (7) report that birth weight was the most important factor result

ing in dystocia in their studies. Wiltbank and LaFeaver (62), however, 

report opposite results. Four-hundred and fifty calves were weighed and 

measured at birth with little relationship found between calving difficulty 

and body weight of the calf. Also, the correlation between calf size and 

dystocia was not high in a study by Wise (63).

Dystocic heifers have been shown to have smaller pelvic dimen
sions, and heavier calves than their counterparts who calve normally

2(7, 64). Heifers with pelvic areas less than 200cm and those above 
2200cm have dystocia rates of 68.7% and 28%, respectively (48). On the 

other hand, Dufty (14) and Laster (33) report that stratification of cows 

by pelvic area reveals no threshold points for the influence of pelvic 
size on dystocia.

Pelvic size and other measurements of the dam have been shown to 

be associated with calving, difficulty in the bovine, but these associa

tions have been too low to accurately predict dystocia (6, 7, 33, 48, 56, 

60).

Calf sex has been reported to have a significant effect on dys

tocia, with bull calves experiencing the greatest difficulty (7, 9, 33,

34, 43, 52, 56, 64). Laster (34) found a greater magnitude of sex dif

ferences in two-year old cows than in other age groups. In dystocic



parturitions calf losses are higher in males than in females (4, 35), but 

there is no difference in mortality between sexes for calves not requiring 
assistance at birth (35)=

The difference in calving difficulty between sexes could be due to 

differences in birth weight, as males are reported to be heavier at birth 
than females (4, 7, 9, 19, 32, 34, 35, 43, 52, 56, 63), although Tutor 

(57) reports that male calves are not significantly heavier than females 

at birtho Calf birth weight in relation to sex of calf was significant 

in only one of six herds studied by Pattullo (47), while 69% of the as

sisted calves were males. Laster et al, (34) found that there is no off

spring sex difference in calving difficulty between Hereford and Angus 
dams, while Sagebiel et al. (52) report that breed of dam influences 

dystocia in male births but not in female births. Some factor other than 

gestation length (7) and birth weight (7, 15) results in more calving 
difficulty in male calves„ This may be the result of conformation dif

ferences between males and females (7).

Crossbreeding has not been found to consistently decrease calving 

difficulty (34). Male crossbred calves have been shown to have a higher 

incidence of dystocia, while female crossbred calves have a decreased 

incidence when compared to straightbreds (7, 34). Conversely, Sagebiel 

et al. (52) report that female crossbred calves have more calving dif

ficulty than straightbreds. Laster et al. (34) found no significant 

heterosis effect in Hereford-Angus reciprocal cross calves on dystocia, 

while crossbred calves were heavier at birth than straightbreds. Dams of 

a number of British breeds, when bred to the same Charolais bull, showed 

no significant difference in the incidence of dystocia (55) . Straightbred



calf mortality at or near birth is reported to exceed that of crossbreds 

by 12%. Thus crossbred calves are thought to be capable of tolerating 

the stress of a dystocic birth better than their straightbred counter

parts (35).

' Levels of inbreeding of calf and dam affect calving difficulty.

High levels of inbreeding are associated with higher than average levels
• >of dystocia (9).

There are differences between breeds in the ease of calving (47). 

Breed of dam significantly influenced calving difficulty in a study by 

Laster et al. (34). Frequency of dystocia also appears to be related to 

the breed of sire (9, 33 $ 34, 63), but there were no significant differ

ences in birth weights of calves from different sires of the same breed 

reported in a study by Young (64). Breed of sire influences percent 

calving difficulty in births involving both male and female calves, but 

sire effect is greater when a male calf is involved (34). Conversely, 

Nelson and Huber (43) observed that breed of sire was not a significant 

source of variation in calving difficulty.

Lambing difficulty is a real problem with the New Zealand Romney 

and is considered to be a highly heritable trait. With a strict policy 

to cull all ewes which experienced dystocia, and their progeny, lambing 

difficulty was reduced to a low level in this breed (46). In the bovine, 

however, the heritability estimate for calving difficulty is low, which 

suggests that nonadditive genetic influences and environmental effects 

may be more important contributors to this problem than additive genetic 
influences (9). The available information suggests that careful selection
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of bulls which sire calves with little calving difficulty is the best 

method to insure that dystocia does not become a major problem (55, 63).

Birth weight has been positively correlated with gestation length 

in both Hereford and Angus dams, but had no effect on calving difficulty 

in the studies of Bellows et al. (7). Other authors have observed that 

the mean gestation periods of normal and dystocic calves are not signifi
cantly different (14, 56). In contrast. Laster et al. (34) reported that 

cows with longer gestation lengths experience more calving difficulty, and 

further, gestation length was associated with calf sire breed.

Researchers have concluded that calving difficulty cannot be de
creased by feeding low or submaintenance levels of feed to heifers in 

late pregnancy (4, 13, 47, 58)„ Precalving energy levels are reported 

to influence calf birth weight, but have no influence on the incidence of 

dystocia (33, 34, 47, 64). Laster (33) observed that the increased calf 

birth weight from dams fed high planes of nutrition prepartum was appar

ently due to an increase in soft tissue, rather than an increase in 

skeletal size. As a result of his observations, Laster (33) postulates 

that genetic and environmental factors which affect skeletal dimensions 

in calves, or condition and tone of the birth canal may have more impact 

on calving difficulty than factors which produce small differences in 

fetal soft tissue weight.
In a parturition study by Pattullo (47), it was observed that 60% 

of the calves requiring assistance at birth were presented normally, 21% 

in posterior presentation, and 19% with postural abnormalities. Young 

(64) reports that in his study of dystocia all calves were presented nor

mally with no postural abnormalities. Abortions, posterior-presentations,
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and postural abnormalities accounted for only 6% of the total parturitions 
reported by Wise (63).

Dufty (14) observed that most heifers giving birth to stillborn 

and dystocic fetuses remain quiet throughout parturition. There is a 

relatively slow appearance of the external signs of labor and a long 
transitional period between the onset of arching of the back and the 
development of clearly defined abdominal contractions. Further„ vulval 

constrictions were present in all heifers from which a viable fetus was 

delivered with assistance. All stillbirths included in his study were 
associated with a constriction of the posterior genital tract. The point 

of constriction occurred at the junction of the vulva and vagina and 

formed a distinct unyielding band beyond which the fetal cranium could 

not pass. This work agrees with that of Rice and Wiltbank (48) who ob* 

served that the causes of dystocia were vulval stenosis 54.4%s relative 

fetal oversize 28.6%, fetal displacement 5.2%, and undetermined factors
11.4%.

Various factors have been incriminated as causes of vulval con

striction or stenosis and include incomplete relaxation following abor

tion or premature calving suggesting that the birth canal is not hormone 
ally prepared for the birth process, hypoplasia in underdeveloped heifers, 

congential or heritable defects, and scars that follow vulval trauma (14).

Avaialble information suggests that the bovine fetus initiates a 

timed sequence of hormonal events which lead to a normal parturition at 

term. Several researchers report that a rise in fetal and maternal corti- 

coids act as the trigger for normal parturition and lactation in the cow 

and ewe (28, 37, 39, 54).



The adrenal secretes corticoids in response to circulating levels 
of pituitary ACTE, which in turn may be inhibited by increased levels of 
corticoids (61).

The rise in maternal plasma corticoids seen just prior to parturi

tion (54) may be the result of an increase in steroid secretion by the 
fetal adrenal system, with transport across the placenta to the maternal 

circulation (3, 11). Thus the onset of parturition may be either delayed 
or advanced according to whether the fetal pituitary-adrenal system is 
inhibited or stimulated (38). ■

The fetal adrenals of various species are reported to be capable 

of synthesizing corticosteroids (12, 27, 42), and cortisol is able to 

cross the placental barrier in humans (2). The fetal adrenal can act as 

a source of C19 steroids (51, 53) and neutral steroid precursors (10), 

for placental estrogen biosynthesis (38) using the placental aromatizing 

enzyme systems (10, 51).

In the bovine, increased levels of endogenous glucocorticoids 

are considered to be a signal for the initiation of luteolysis and the 

termination of pregnancy respectively (3, 16, 24, 28, 29). biggins and 

Grieves (39) have shown that fetal infusions with exogenous glucocorti
coid raises the levels of Prostagladin F2a (PGFa) in the maternal cotyle

dons of sheep. Prostaglandin F2ct is reported to play an important 
physiological role in the control of labor as a leuteolitic and oxytocic 
agent.

A. gradual fall in plasma progesterone beginning about 40 days 

prepartum has been observed in the cow (10, 49, 50), and appears to pre

cede a rise in prepartum plasma unconjugated estreogens (50).
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Progesterone has been shown to prevent myometrlal contraction (8) and its 
withdrawal may have a facilitatory role in parturition (39).

The placenta is reported to be the major site of estrogen forma

tion in higher mammals in late gestation. This organ is thought to com
pensate for waning overian function (51) . Robertson (50) found low 

measurable levels of estrogens beginning about 40 days prepartum in the 

bovine» with a steady increase in the concentration of estrogens com

mencing about 20 days before parturition. Estrogen levels are reported

to peak just prior to parturition with individual values of 4500 pg/ml 

estrone and 450 pg/ml estradiol-178. Other workers report an increase in

estrogen concentrations in peripheral plasma in the bovine and ovine

towards the end of pregnancy, with peak values of total estrogens of 6000 
pg/ml in the bovine (24), and 411 pg/ml in the ovine (10) at parturition. 

The gradual prepartum increase of estrogens found in the bovine suggests 

that in this species the estrogens seem to have a permissive action on 

parturition (24).

Increasing estrogen levels appear to be a governing factor for 

the initiation of parturition as estrogens have been found to increase 

the spontaneous activity of the myometrium and increase its responsive

ness to oxytocin (22). In the ewe, estradiol-17 8 stimulates the synthe

sise of the contractile protein actinomycin, and also reduces the thres

hold of stimulation of the myometrlal cell to oxytocin (51).

Bossier and Pierrepoint (51) report that the myometrlal metabolism 

of the ovine seems to be in the direction of the potent estrogen, 

estradiol-170. Two binding macromolecules have been isolated from the 

cytosol fraction of the pregnant sheep mymotrium which show a"greater
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affinity for estradiol-173 than for estrone or estradiol-17a. The sheep 

placenta has been shown to provide reservoirs of both estrone and estrone 
sulfate, which are available to the myometrium where they are further 

converted to the potent and active estrogen, estradiol-173•
A rise in plasma estrogen in the presence of declining proges

terone has been shown to be required for the initiation of parturition 

in cattle (12, 16, 28). An alteration in the ratio of progesterone to 

estrogen may be involved in the stimulation for the release of oxytocin 

or in the preconditioning of the myometrium to its effects (10).

Relaxin present in the ovaries, probably the corpus luteum, 

placenta, and uterus during the late stages of gestation is responsible 

along with estrogens for the relaxation of the pelvic ligaments and 

cervix, which is necessary for parturition. A preconditioning of the 
reproductive tract with progesterone and estrogens has been found to be 

necessary for adequate relaxation and dilation of the cervical passage 

(18) .
Parturition can be successfully induced artificially with injec

tions of adrenal steroid, dexamethasone, or fluemethasone to the dam (3, 

5, 26, 29, 36, 59). The incidence of retained fetal membranes is great, 

in artificially induced parturitions (5, 28, 29, 36, 59). The incidence 

of retailed membranes reduces as parturition approaches the calculated 

parturition date (59)» Induction failure increases as dexamethasone is 

injected earlier in pregnancy (3) with animals injected 38 days prior 

to term not being induced (36).

Calving difficulty is greater in dexamethasone treated cows 

while calf birth weight is less (5). Estrogen pretreatment of
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dexamethasone and fluemethasone treated cows has been reported to in

crease dystocia (30, 36).

Progesterone (100 mg) applied 3 days before and 5 days after a 

single administration of fluemethasone on day 270 of pregnancy, success
fully prevented premature parturition which was otherwise promptly in
duced by the corticoid. At this dose level and timing, progesterone 

interferes significantly with the sequence of events preceding, accom

panying, and following parturition. As a result, preparation for 

presentation of the fetus for parturition is either delayed or prevented, 

labor and delivery mechanisms are impaired to an unusually high degree, 

dystocia is frequent, the percentage of stillborn calves is significantly 
elevated, and calf viability is impaired. This suggests that a proper 

timing of hormonal events just prior to parturition is important, and 

has not occurred (29).

Prolonged gestation in cattle is a clinical entity in which 

genetic factors have been clearly implicated (25, 31). The fetus is 

apparently unable to initiate the physiological reactions which lead to 

normal birth at term (25, 31, 49). Robertson (49) observed that the 

prepartum drop in maternal progesterone seen in normal animals is not 

evident when an abnormal fetus is involved, suggesting an improper timing 

in the sequence of hormonal events prior to parturition. Morphologically 

the common denominator of fetuses involved in prolonged gestation is an 

underdevelopment of the adehohyphysis. Adrenals are small when compared 

to a 6 month or term fetus and adrenal cortical architecture fails to 
develop normally (31).
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Low levels of total urinary estrogens have been reported in 

dystocic cattle when compared to those calving normally during the period 
between days 20 and 15 preparturn (45). Relatively heavy calves in combi

nation with a low level of estrogen seem to be a predisposition for a 
difficult birth process (45).

Stott and O'Brien (56) in an attempt to relate calving difficulty 

to preparturn peripheral serum hormone levels, reported that heifers that 
calve normally exhibit a higher cortisol level and a significantly lower 
progesterone level than dystocic heifers between days 20 and 15 prepartum. 

A significant elevation of estradiol-176 appears in the normal heifers 

compared to those that are assisted between days 20 and 15 prepartum. 

Estrone and hydroxyprogesterone-17 showed the same pattern in both 
calving groups.



CHAPTER III

MATERIALS AND METHODS

Two-year old Holstein heifers were observed and blood samples 

taken periodically from day 260 of gestation until parturition. The 

variables studied during this period were serum progesterone and estradiol- 

176. One-hundred and thirty-two heifers were included in this study.

At parturition calving difficulty was given a numerical score 

similar to that used by Wiltbank and LaFeaver (62). The classification 

was as follows: 1-no difficulty, 2-some difficulty where manual assist

ance was required, 3-very difficult where the use of a mechanical calf 

extractor, etc. was required. This classification using only three 
laternatives was selected to eliminate arbitrary placement into a closely 

related group. Parturitions which were complicated by postural abnor

malities, posterior presentation, or the necessity for Cesarean Section 

were not included in the study.

Blood samples were obtained by venipuncture of the middle coccyg

eal vein or artery. Serum was separated by centrifugation within 24 

hours of bleeding and stored frozen. All samples were analyzed at the 

same time for their hormone content.

The research was conducted on three Arizona dairies, two of which 

were the properties of cooperating producers; the third was The University 

of Arizona Dairy Research Center. The need for assistance during

14



■■ 15
parturition was determined by experienced herdsmen and the facilities and 

equipment were sufficient to render assistance when required.

Serum was analyzed for progesterone by a radioimmunoassay method 
as reported by Abraham et al. (1) using a specific anti-progesterone 

antibody preparation. This antibody was purchased from Calbiochem Com

pany, LaJo11a, California. A tritiated progesterone tracer (1000 c.p.m.) 
was added to 0.5 ml of serum, which served as an internal standard for 

recovery estimations. Steroids were removed from serum samples by ex

traction with anhydrus ethyl ether as a solvent. Serum and supemate 

phases were separated by a quick-freeze method using acetone and dry ice. 

The solute was then evaporated under nitrogen and the dried extract was 
resuspended in gelatin assay buffer.

An aliquot of 0.5 ml was used to calculate recovery. Duplicate 

aliquots of 0.5 ml were added to 10x75 mm glass test tubes and mixed with 

antiprogesterone antibody diluted in assay buffer. A dilution of anti

body that bound 40-50% of 8000 c.p.m. tritiated progesterone was used in 

this.assay. Tritiated progesterone (8000 c.p.m.) suspended in assay 

buffer was added and each tube was mixed. Tubes were then incubated 

overnight at 4°C.

A standard curve was constructed with a range of 5-500 pg. Dupli

cate aliquots from a solution containing 1 ng progesterone/ml of assay 

buffer was used, with total volume (0.5 ml) kept constant.

Separation of free from bound progesterone was accomplished by 

the addition of dextran coated charcoal. After a 20 minute incubation 
period each tube was centrifuged at 2000 r.p.m. for 15 minutes at 4°C.

The supemate was decanted into counting vials and 10 ml of counting
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fluid was added. Counting was then accomplished using the Beckman Liquid 
Scintillation Counter, Model LS 230 with a counting efficiency of 56% for 
tritium.

Serum estradiol-176 was analyzed using a procedure similar to 

that for progesterone with a few exceptions. A larger volume of serum 

(5.0 ml) was extracted since the concentration of serum estradiol-176 

is much lower than progesterone. Standards and serum samples were sub

jected to the same extraction procedure (41). The antibody used in the 

assay of estradiol-176 was purchased from Steranti Research Limited, 
Watford, Hertz, England,

Blanks were included in the assays of both estradiol-176 and 
progesterone to insure that no interassay contamination existed. The 

blanks were obtained by extracting an appropriate volume of assay buffer 

and performing the entire procedure. Values obtained in both assays 
were consistently below the sensitivity of the methods. Recovery ex

periments with the respective hormones added to both water and assay 

buffer confirmed the accuracy of both assays.

Linear regressions by the method of least squares (2.3) were per

formed on standard curves (20, 21, 41). A high linear correlation for 

the standard curves of both assays was found. Regressions were calcu

lated by using percent bound verses the natural log of the steroid dose 

added. Serum samples were subjected to the respective assays and percent 

binding was determined. Picograms of steroid in unknown samples were 

calculated from the linear regression equation using percent bound as 

the known value and picograms of steroid as the unknown. This method of 
calculation is reported to be more accurate than readings from plotted
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standard curves as it eliminates inadvertent errors and possible bias 
(21, 41).

The data included in this study was analyzed using an analysis of 

variance program for factorial models (44). The variables included in 
the model were time (days prepartum) and calving score. Samplings for a 

given time and calving score were hormone levels determined by the pfen
viously mentioned assays. Significance of hormone levels between days 
prepartum and calving score were determined by F test.



CHAPTER IV

RESULTS AND DISCUSSION

The results of serum estradiol-170 analysis during late gestation 

is shown in Figure 1. Heifers which required mechanical assistance 

(score 3) exhibit lower levels of serum estradiol-173 (P < .25) than 
normal heifers (score 1) during the 20 to 12 day prepartum period.

Animals which required only manual assistance (score 2) show levels
\ - similar to those for normal animals during the 20-15 day prepartum peri

od, but higher levels between 14-12 prepartum. A parallel relationship 

appears between heifers which require only manual assistance (score 2) 

and those which require mechanical assistance (score 3), with the latter 

group showing lower levels of estradiol-173 throughout the prepartum 

sampling period.

Figure 2 illustrates mean levels of estradiol-173 of the entire 
population during the 20-12 day prepartum period as compared to the mean 

values of the three groups having different calving scores. Of impor

tance is that the mean value of estradiol-173 over the entire sampling 

period (20 to 12 days prepartum) for heifers requiring mechanical assist

ance (score 3) is below the values observed for the entire population.

A constant increase in estradiol-173 is shown throughout the sampling 

period from days 20 to 12 prepartum (P < .20). This is consistent with 

reports from other workers who f-und a rise in serum estrogens in late 

pregnancy (10, 16, 17, 28, 50).

IS
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The results of this study are consistent with those reported by 

Stott and O’Brien (56) who observed that dystocic animals have lower 
serum estradiol-173 levels during the 20 to 12 day preparturn period.
Also with that of Osinga (45) who reported lower concentrations of total 

estrogens in the urine of dystocic cattle.
Other studies of preparturn steroid hormon concentrations indicate 

a gradual fall in plasma progesterone beginning about 40 days prepartum 

which precedes a rise in plasma estrogens (49, 50). It has been shown 

that high levels of progesterone prevent uterine contraction (8), and the 

ratio of progesterone to estrogens is important in the preconditioning of 

the myometrium for the action of oxytosin (10). Estrogens have also been 
shown to act synergistically with relaxin to elongate the pelvic ligaments 

and cervix (18). The lower levels of serum estradiol-173 observed in 
this study in heifers that required assistance suggests, that the repro

ductive tract of dystocic heifers may not be sufficiently prepared by 

estradiol-173 for a normal parturition.

Although differences in serum concentrations of estradiol-173 

observed between heifers who calve normally and those that experience 

dystocia are not statistically significant, a trend is evident. The 

lack of statistical significance can be attributed to the high vari

ability of estradiol-173 within and between animals. Wide fluctuations 

in steroid hormone concentrations have been reported on a day-to-day 

basis in the dairy cow due to uncontrolled environmental factors and to 

normal rhythmic fluctuations in hormone secretion (40). On this basis 

one could expect high variations between cattle in hormone secretion, 

especially if a large population is sampled.
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Serum progesterone concentration for the population did not dif

fer between calving scores as shown by the F test in Table 1. Mean 

serum progesterone levels in late gestation are shown in Figure 3.

A separate analysis of variance was performed on progesterone 
data from heifers who were all mated to the same sire. The incidence of 
dystocia for progeny of this sire was 48% while the incidence of assisted 

births was 38% for the entire population. In heifers mated to this sire 

a difference in serum progesterone is noted (P < .25) between those that 

calve normally and those that require mechanical assistance (score 3) .
The greatest difference in progesterone between these calving scores 
appears between days 20 and 18 prepartum (P < .20). These findings sug

gest that the magnitude of the differences in progesterone between heifers 

that calve normally (score 1), and those that require mechanical assist

ance at birth (score 3) is greater when a small but similar population is 

observed.

The calving group which required mechanical assistance (score 3) 

appears to have somewhat higher levels of progesterone during the 23-9 

day prepartum period than those who calve normally. Stott and O’Brien 

(56) also report higher levels of progesterone in the maternal serum of 

heifers that experience dystocia than in heifers that calve normally, 
between days 20-15 prepartum.

The differences in serum estradiol-17B and progesterone between 
normal and dystocic heifers in this study seem to suggest that a proper 

timing in the sequence of hormonal events leading to parturition is not 

attained in heifers who experience dystocia. Since levels of estradiol- 

176 and progesterone between heifers are highly variable and standard



Table 1„ Analysis of Variance»

Source 
of Variation

Degrees 
of Freedom

Sum of 
Squares

Mean
Squares F

Estradiol-17g Analysis
Main Effects 4 74254.25 18563.56 1.54

Days Prepartum 2 41317.87 20658.93 1.72
Calving Score 2 36274.84 18137.42 1.51

Two-Way Interaction 4 22285.27 5571.32 .46
Residual 77 926063,60 12026.80
TOTAL 85 1022603.12 12030.63

Progesterone Analysis
Main Effects 6 11762370.19 1960395.03 .43

Days Prepartum 4 8670231.02 2167557.75 . .47
Calving Score 2 3430996.10 1715498.05 .37

Two-Way Interaction 8 45039494.94 5629936.87 1.22
Residual 91 419780551.95 4612973.10
TOTAL 105 476582417.08 4538880.16

Progesterone Analysis for Heifers Mated to One Sire
Main Effects 5 12022142.95 2404428.59 . .76

Days Prepartum 4 8327205.54 2081801.38 .66
Calving Score 1 5054125.68 5054125.68 1.59

Two-Way Interaction 3 20943879.65 6981293.22 2.20
Residual 16 50824299.17 3176518.70
TOTAL 24 83790321.76 3491263.41

K>u>
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deviations overlap between calving scores, it appears that the measure 

ment of these hormones between days 20—12 prepartum cannot be used to 
predict dystocia.
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