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Abstract:

Eighty-six 2-year-old heifers and 76 aged cows in the fall of 1972 and 30 2-year-old heifers and 275
aged cows in the fall of 1973 were assigned to trials and treatments to determine the effects of
corticosteroid induced parturition on cow and calf performance. All animals were part of the Montana
State Prison fall calving beef herd and were managed according to usual open range procedures for
western range beef production. Three trials consisting of three treatments per trial (1 control and 2
dexamethasone treated) were run in the fall of 1972. The objective of these trials was not only to
determine the effects of induced parturition on cow and calf performance, but also to determine if the
method of injection of the dexamethasone (intravenously vs. intramuscularly) and/or an increase from
one dose to two doses given at a 24 hr interval would result in a reduction in retained placenta and/or
an increase in induction success. In the fall of 1973, an induction schedule was developed to divide the
45 day natural calving period of the 275 aged cows into 4 separate induction trials approximately 10
days apart. Each trial consisted of 3 treatment groups (a control and 2 flumethasone treatments).
Approximately one-third of the cows were calved as noninduced controls while the other two-thirds
were injected with flumethasone to induce parturition. Treated cows in the fall of 1973 were injected
between 265-285 days of gestation with 285 days considered normal gestation length. The heifers in
the fall 1973 study were assigned to 2 trials having a control and a flumethasone treated group in each
trial. Parturition was successfully induced in a high percentage of all cows treated in both years of the
study. Heifers and cows responded similarly to the two corticosteroids. Parturition took place on an
average of 45-50 hrs after the injection of corticosteroid. In the 1972 study, the methods of induction
showed no differences as to retained placenta or induction success. Overall an increase in retained
placenta was found in the induced cows over controls in all trials. No decrease in calf vigor at
parturition was found in any of the trials. The control cows required 51 days to complete calving
compared to 35 days for the flumethasone treated animals in the fall 1973 study. Induced animals
generally showed significantly earlier birth dates, shorter gestation lengths and lower birth weights of
their calves than the controls in the fall 1973 study. More calving difficulty was found in the induced
animals than the controls in certain trials even though birth weight was decreased. General cow health
was not affected by the induction treatments, and no differences were found in subsequent fertility
when pregnancy rate after a 45 day breeding season and fertility score for the first 25 days of breeding
were comparted between groups. Furthermore, subsequent calf performance was not significantly
affected by the induction treatments.
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ABSTRACT

Eighty-six 2-year-old heifers and 76 aged cows in the fall of 1972
and 30 2-year-old heifers and 275 aged cows in the fall of 1973 were
assigned to trials and treatments to determine the effects of cortico-
steroid induced parturition on cow and calf performance. All animals
were part of the Montana State Prison fall calving beef herd and were
managed according to usual open range procedures for western range beef
production, Three trials consisting of three treatments per trial (1
control and 2 dexamethasone treated) were run in the fall of 1972. The
objective of these trials was not only to determine the effects of in-
duced parturition on cow and calf performance, but also to determine
if the method of injection of the dexamethasone (intravenously vs. intra-
muscularly) and/or an increase from one dose to two doses given at a
24 hr interval would result in a reduction in retained placenta and/or
an increase in induction success. In the fall of 1973, an induction
schedule was developed to divide the 45 day natural calving period of
the 275 aged cows into 4 separate induction trials approximately 10
days apart., Each trial consisted of 3 treatment groups (a control and
2 flumethasone treatments). Approximately one~thitd of the cows were
calved as noninduced controls while the other two-thirds were injected
with flumethasone to induce parturition. Treated cows in the fall of
1973 were injected between 265-285 days of gestation with 285 days con-
sidered normal gestation length. The heifers in the fall 1973 study
were assigned to 2 trials having a control and a flumethasone treated
group in each trial, Parturition was successfully induced in a high
percentage of all cows treated in both years of the study. Heifers -
and cows responded similarly to the two corticosteroids. Parturition
took place on an average of 45-50 hrs after the injection of cortico-
steroid. In the 1972 study, the methods of induction showed no dif-
ferences as to retained placenta or induction success. Overall an in-
crease in retained placenta was found in the induced cows over controls
in all trials. No decrease in calf vigor at parturition was found in
any of the trials. The control cows required 51 days to complete
calving compared to 35 days for the flumethasone treated animals in
the fall 1973 study. Induced animals generally showed significantly
earlier birth dates, shorter gestation lengths and lower birth weights
of their calves than the controls in the fall 1973 study. More calving
difficulty was found in the induced animals than the controls in certain
trials even though birth weight was decreased. General cow health was
not affected by the induction treatments, and no differences were found
in subsequent fertility when pregnancy rate after a 45 day breeding
season and fertility score for the first 25 days of breeding were com-
parted between groups. Furthermore, subsequent calf performance was
not significantly affected by the induction treatments.




INTRODUCTION'

In the 1oté 1960's, various investigators reportedAthat corti-
costeroid confaining‘éompounds'would causé orecocious or premature
parturition in'cattle'if.injected in the third trimester of pregnancy.
Moreover, it ﬁas been determined that'payturition con be induced within
a certain predoterﬁined‘time when corticosteroids are used at recom-
mended levels.

Calviog time is onerf tﬁe most importént tiﬁes of the year
for a livestock producer. Depending on the management at calving a
producer cén encounter calf losses as low as 0 to 4% or as high as 14
to 100%. A good management system at calving involves 24-hour obser=-
vation of cows duringlthe entiro calving season; not neglecting cows
which cal&e prior to the expected start of caLving or those which
calve after thé estimated end of calving. Obviously, this type of
.managementlréquires'many man hours.of qualified labor. Howevor, if
calving could bo controlled so cows calved at a predetermined time,
one might conserve a considerable amount of labor. ‘

The pu;pose of the present study was to.evaluate the effects of
corticosteroidTinduced parturition on beef production when used under
field conditions and to develop a possibie management system for
calving uﬁilizing induoed parturition. ‘The effecos on beef production
were evaluated by looking at cow and calf performance:at calving,
subsequont calf performance and subsequent reﬁroduc;iﬁe‘performance

of the cows.




‘REVIEW OF LITERATURE

Péngritibn.: ' ‘

Generél. " Several hundred years ago Hippocrates suggested that
the fetus pushed itself out of the uterus when food stores became
depleted. Thié<thebry concerning the fetus .giving off the signal for
the start of parturition was not well accepted in years gone past.
Most scientists felt that the maternal organism through her endocrine
system terminated pregnancy (Catchpole;il969; Schofield, 1968). However,
Liggins, Kennedy, and Holm (1967) performed a.series of elegant studies
of the fetal pi£uitary function in sheép which supported the possibility
of fetal factors being important in labor. This work was precipitated
by tﬁe fact thét prolonged pregnancy in vafious animals had been linked
to congenitai deformities of the fetus (Lénman, 1968).. In one such
study, 3inns gﬁ al. (1960) described a syndrome of prolonged pregnancy
" in sheep carrying lambs congenitally deférmed by a teratogenic agent
found in a weéd which caused deformities of the fetal endocrine glands.
It was found that prolonged pregnancy only occurred when all fetal
lambs were afflicted’ with the condition. Huston aﬁd Grier (1958) con-
cluded that prolonged gestation in éome hydrocephalic calves was caused
because of an endocrine abnormality in the fetﬁs. This abnormality was
reported to Be aplasia of the fetal adenéhypophyses. Jafar, Chapman
and Casida (1950) estimated that the genotype of the calf, within sex,

and the permanent maternal characteristics were responsible for 48

and 21% of the variation in gestation length, respectively.
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DeFries, Touéhbérry and Hay (1959) showed that in their studies the
heritability'gf gegtation length, coﬁsidered as a character of the fetus
alone, was‘01420,~and coﬁside;ed as.é combined characteristic of fetus
and dam it was very 1itt1é more, 0.474. They concluded that gestation
length was brimarily détermined by the calf.

Liggins et al. (1967) h&pophysectémized fetal lambs and caused an
indefinite prolongation of pregnancy. Comline et al. (1970) confirmed
the work of Liggins by prélonging gestation by hypophysectomy of fetall
lambs. In another study a étalk section in five fetai lambs at 111-126
days of gestation caused prolonged gestation (Liggins and Kennedy, 1968).
Holm, Parker and Galligan (196l) postulated that, among ruminants the
fetal adrenal is a major de;erminant in the initiation of 1agor. Bi~
lateral adfenalectomies were performed on lamb fetuses, and caused de-
livery 10 déys.or more beyond term (Drost and Holm, 1968). Liggins. (1968)
infused ACTH daily into fetal lambs of more than 88 days gestional age
causing parturitidn on day 4 to day 7 of infusion. At birth, the fetal
adrenals we;ghed at least as much as thogé of mormal iambs at term
(Liggins, 1968). An increaséd lével of secretion of corticosteroids
was evident by'the elevated levels of cortisol, and the évidence of.the
biological action of cortisol (Liggins, 1968). Thorburn et al. (1972)
demonstrated that the infusion of synthetic ACTH into the goat fetus'

induced premature parturition preceded by a marked increase in the

concentration of corticosteroids in the fetal plasma.. Liggins (1968)

infused cortisol into the-ovine fetus at a rate of 50 mg/24 hrs;
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parturiﬁion_toqk'place within‘5 days. 1In another study; Liggins (1969)
caused premature -delivery when glucocorticoids were infused into.the
ovine fetus. N§ effect was fouﬁd ﬁhen-compounds with mineralocorticoid
activity were.infused into the fetus in’ the above exPériment.. These’
observations suggest that normal parturition in the goat.and sheep
(Liggins and Kennedy, 1968; Liggins, 1969; Liggens et al.,1973; -Bassett
and Thurnburn, .1969) is triggered by activation of the pituitary-adrenal
axis of the fégus.

. Lanman and Schaffer (1968) decap;tated fetal 1aﬁbs in. utero; of
the . three fe#uses that survived, two were delivered spontaneously at
term,. while the third had nét initiated pafturition'byIZS days post
term. Allithrée lambs had very small adrenals when lambed, and'the two
lambs delivered near term could have péssibly,died-Before partufition.
In rats, removal of the fetuses with the placentas ieft‘intact at any
time from,thglfourteenth to the. twenty-first day of pregnancy has 1ed
to deli?eryléf the retained placentas at normal term (Kirsch, 1938),
and similar observations héve been made in monkeys (Van Wagéne and
Newton, 1?49). The above studies give some doubt to the hypothesis
of Ligginé et al. (1973).

Ovine. The major site of progesterome production in the ewe
in late pregnéncy is the placenta (Linzell and Heap,'1968; Thorburn
and Mathner, 1971). The concentration of progeste;ohe in peripheral
blood falls during the last few days of pregnancy in the ewe (Bassett

et al., 1969; Fylling, 1968, 1970; Thornburn et al., 1972; Chamley et al.,
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1973) to a low level on the day of parturition. Short and Rowell (1962)

"showed that the metabolic clearance rate of progesterone does not change

in late pregnancy so é decrease in blood progesterone levels représents
diminishing secretion. Total unconjugated estrogéns; on the other hand,
increase'sigﬁificantly 16~24 hrs prior -to parturition in the ewe
(Challis, 1971; Obst and Seamark, 1972a; Thorburn et al., 1972;
Chamley et al., 1973). Robertson and Smeaton (1973)ic1ear1y revealed
that‘a dramaticlincrease in thé concentration of unconjugated estrone,
estradiol-17& and estradiol-1l7B occurs in the jugular venous plasma

of the pregnant ewe beginning at about 40 hrs before parturition and
reaching a Peék of parturition. These Workers'demonstrated that the
concentrations of estradiol-17« and estradiol;lzﬁ are very similar-

and are épproximately half that of the conceﬁtration of'estrone.
Liggins et él.‘(1973) felt that not enough evidence has been accumulat=-
ed to determine the source of unconjugated estrogens which suddeniy
appear. However, Chailis et al., (1971) and Bedford et al. (1972)
demonstrated that the probable source of the estrogeﬁs is the conceptus.
Ch;mley et al. (1973) reported a substantial increase in maternal
corticosteroid levels beginning 6~18 hrs before birth.. An increase

in maternal plasma corticosteroid levels at parturition was also A
observed by-Obst and Seamérk (1972b) while Bassett and Thorburn.(1969)
reported no increase. Prostaglandin F,ol is one other hormone which

is 'felt to have a physiological role in the mechanism controlling

labor (Liggins.gg'gl., 1972; Liggins, 1973). 1In éheép; an increase in
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the concentration of PGFoa« in the maternal placenta precedes the onset
of labor by af least 24 hré (LigginséumLGrieves;>19fl).‘ Thorburn et al.
(1972) found that PGde,concentfations increased in. utérine %enousf |
blood preceding iébor. |

Bosc (1972) hypoph&sectomized pregnant ewes at day 50-134 and
observed normal parturition, hence, Liggins et al. (1973) theorizes
very little iﬁportance of the hormones from the maternal anterior
pituitary in pérturition. However, levels of hormones from the anter-
ior pituitary are of interest. Chamley et al. (1973) found no observ=
able change in LH dufing parturition. Furthermore, they did find a
sharp increése'in prolactin starting at about 2 days_before parturition
with highest levels being found shortly before parturition in most
animals. Théée.datawereconsistent witﬁ that of Davis, Reichert and
Niswender (1971) and Fell et al. (1972). |

Many sciéntists assume that oxytocin from thé méternal pituitafy
plays an important role in the initiation and maintenance of labor
(Fuchs, 1971; Chard, 1972)., However, in a review of tﬁe-role of
oxytocin in pafturition, Chard (1972) found evidengé of an-abruét
'release of ‘oxytocin at the time of delivery and not earlier in the
-ovine. Chard (1972) felt that if this release has a function,.
it must be‘to expedite the process of delivery itself, and it is
unlikely that oxytocin is responsible for the initiation of.labor.

In the ovine fetus, a rapid increase in adrenal weight is found

in the last week of gestation (Comline and Silver, 1961).
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Nathanielsz et gl. (1972) confirmed thesedata by showing a marked rise
in adrenal Wéight.during gestation starting 10 days before birth.
Nathanielsz et al. (1972) observed that this growth takes place pri-
marily in the adrenal cortex. This adrenaligrowth is paralleled by
marked increases in the plasma corticqsteroid concentration of the:
fetus (Bassett'and Thorburn, 1969; Bassgtt,,Thorburn and’Nicol, 1973;
Nathanielsz et al., 1972; Alexander et al., 1968) and an increase in

corticosteroid turnover rate (Comline et al., 1970). Also an increase’

t alk

in ACTH.Was found at this time (Alexander et al., 1971). Liggins
(1973) found_a sharp rise in cortisol levels in fetal plasma starting

on day 4 prepartum with high" levels 48 hrs prior to ﬁarturition. The
transfer of cortisol across the placenta in either difection is relative-
ly small but increases near gerﬁ (Liggins et al., 1973). Findlay and
Cox (1970) éhowed a high level of estrogen sulphates in fetal plasma,

but no rise in fetal unconjugated estrogen.at time of parturition has
been reported (Thorburn-et al. 1972). The fetal adrenal . has also

been shown tolpfoduce precursors fof estrogen production of the placenta
(Van Kampen and Ellis, 1972; Findlay and Semark, 1971).

. With thélinformation available at the present time, Liggins (1972)
and Liggins gﬁ al, (1973) have proposed that the stimulus to pérturition
in the ewe Qriginates in the fetalhypbthabmus (Figure 1). However,
the actual factors influencing hypothalamic activity and determining the

timing of the mechanism remain uncertain. Liggins et al. (1973) has
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Figure 1. Proposed model of the mechanism controlling the initiation

of parturition in the ewe. (Liggins et al., 1973)
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summarized'his theory of the mechanism of parturition in the ewe:

As a result of hypothalamlc and pltultary act1v1ty,
the rate of secretion of cortisol increases rapidly
owing to the combined effects of cortical growth, of
activation of the enzyme 11B-hydroxylase, and of
increased responsiveness of the adrenal cortex to ACTH.

Cortisol in relatively high concentrations in the
fetal blood acts on the placenta by unknown mechanisms
to reduce the secretion of progesterone and to increase
the secretion of estrogen. Simultaneously, greater
production of androgen by the fetal adrenal cortex may
‘promote estrogen synthesis in the placenta. Associated
with a rising concentration of unconjugated estrogen -
and probably induced by it - is an equally sharp in-
crease. in the concentration of PGFost in maternal coty-
ledons and myometrium, At the same time the concen-
‘tration of PGF¥ in uterine venous blood is elevated.

The myometrium responds to PGde.w1th heightened
sensitivity to oxytocin, which may permit unchanged
levels of. circulating oxytocin to induce uterine con-
tractions. It is uncertain in the sheep whether PGF,«
itself has a direct oxytocic action.

Finally, distension of the cervix and vagina by
descent.of the fetus reflexly stimulates release of
oxytocin from the posterior pituitary gland. Complete
delivery of the lamb is rapidly accomplished through
the combined efforts of uterine contractions augmented
by oxytocin and reflexly excited contraction of the
maternal abdominal musculature. S

Bovine.

The corpus luteum is the major source of progesterone

- throughout gestation (Gomes and Efb? 1965) in the bovine, as-compared,

to the placenta being the major source of progesterone for the ovine

in the last half of gestation. This basic difference in the endocri-

nology of gestation makes extrapolation of information on parturition

between species quife speculative (Liggins, 1972).

.Jochle (1971) feels.

that the maternal adrenal is a more important producer of progesterone

for maintenance of pregnancy in the last trimester of gestation in the
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bovine than the ovar&.
Plasma progesterone levels in the cow are constant thfoughout
most of prégnanc&;'but about 10 days before parturition they étart to
decline (Short; 1960)., Smith et al, (1973) showed a precipitoué'decline
in serum progestins beginniné,72 to 48 hrs preéartum. Others have also
measured this drop in progesterone 1gve1s in the cow prior t§ parturi-
tion (Short,.1958; Stabeﬁfeldt et gl;, 1970; Henricks et al., 1972).
Holm and Galligan (1966) showed elevated levels of estradiol ana
estrone in plasma during the last month of pregnancy and a sharp‘decline'

t al. (1972) confirmed the

during the poétpartum period. Henricks
above observation by showing that £ota1 estrogens consistently rose in
concentration from 14 days prepartum to calving with highest level
measured on day of parturition. Smith et al. (1973) showed an incréase
in plasma levels of estrone and estradiol from sﬁarp of measurement
at 26 days pfepartuﬁ to a peak gt‘day 2 prepartum. Thereafter, éerum
estrogens declined rapidly. Estrone showedkmuch higher levels thaﬁ did
estradiol during time of measurement (Smith et al., ;973). Robertson
(1974) coﬁfirmed thesedata by showing a rise in‘the concentration of
uﬁconjugated estrone, estradioi-17d~and estradiol-178 in the maternal
plaéma over‘the last 20 &ays of pregnancy. At parturition, the concen-
tration of £he free estrogéns fall to a low level within 24 hrs
(Robertson, 1974).

Smith et al. (1973) showed very little change in serum gluéocor-

ticoids in the cow from 26Adays to 1 day before parturition. However,
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an increase approgimately 12 hrs before partufitiontand a peak at
parturition was detected in blood glucocorticqid; (Smith gg al., 1973).
Increased glucocorticoids in serum at parturition in fhe bovine agrees
with results reported by Adams and Wagner (1970). Adams and Wagner
(1970) showed that glucocorticoids increased markedly to day 4 prepar-
tum then plateaued through parturition not falling ﬁntil 2 days post~-

partum. This conflicts with the findings of Smith et al. (1973).

To_the knowledge of this author mno report of levels of plasma
prostaglandin Fzg_at time of parturition in the bovine have béen
pgblished. This hormone is thought to be impoftant in the mechanism
of parturition in the ovine (Liggins, 1973). Thorburn et al. (1972)
has shown increased PGFy« in uterine vein plasma of.thg goat starting
at 24 hrs prepartum and feels that, as in the ovine, PGF2oc is impoftant
in the mechépism'of parturition of the goat. Pharriss, Tillson and
Erickson (1972) have shéwn evidence that PGFy« is luteolytic in variousl
species. Thorburn et al. (1972) theorized that since the goat depends
én thé CL for progesteroﬁe throughout pregnancy (Meites et al., 1951)-
and progesterone falls prior to parturition because of CL regression
that PGF9% could possibly be involved in this regression. However,
progésterone levels start décreésing prior to the‘increase in PGFZf
(Thorburn et al., 1972). Nevertheless, Thorburn et al. (1972) feels
that since his results were obtaiﬁed from a single animal in which
samples were collected only once daily, the possibility exsists that

brief surges of PGFp% were missed. Since the goat and the cow are both
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cofpus 1uteum14epend, as reported, one might speculate similarities in
their mechanisms.of parturition, |

Ingalls, Convey and Hafs (1973) described changes in serum LH,
growth hormone and prolactin concentration in bovine serum during late
gestation, pgrtﬁrition and early_lactati&n.. Prolactiﬁ showed a signif-
icant (P<.01) increase at -2 and -1.5 days prepartum and reached a
peak 1 day before pérturitidn (Ingalls et al., 1973). Inéallé.g; at.
(1973) also demonstrated an increase in maternal serum levels of growth
hormgné starting on day 9 prepartum‘through day ofkparturition with the
sharpest incregsesloccurring around'parturition. No significant changes
were found in plasma LH levels around parturition (Ingalls gﬁ al., 1973).
Schalms et Ql.(1972) confirmed the above report on LH ievels at partur-
ition. As in.the ovine, qutocin levels sh&w only small changes during
lébor, but ?ise to a peak at the actual moment of deiivery, and dé&line
rapidly thefeafterlin the.bovine (Chard, 1972).

Plasma cortisol levels were measured in both the bovine fetus
and maternal unit by Lin, Oxender and Hafs (1973) at 90, 180 and 260
days of gestation. Their results revealed an increase in fetal cortisol
from day 180 to 260 and that maternal cortisol is higher than fetal |
cortisol throuéhéut gestation. Lin et él. (1973),a1$o reported that
cows with a male fetus have a higher ﬁaternal cortisol level than cows
with a.female fetus and male fetuses were EOund to have highef plasma

cortisol levels at 260 days than female fetuses.
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At present an accurate theory for the me;hanism of parturition
in the bovine has'not been developed. However, a functional hypothal-
mic-pituitary-adrenal . axis in the fetus is a prerequisite for normal
parturition at a predictable term (Holm et al., 1961; Adams, 1969;

Liggins, 1972).

Induction of Parturition

General. Liggins (1968), as mentioned earlier, found that in-
fusion 6f cortisol or ACTH into the.ovine fetus leads to premature
parturition."He later found that infusion of gluéocorticoids into
the ovine fétu; also 1éadslto premature parturition (Liggins, 1968).
However, Ligginsn(1968) and Liggins (1969) could not induce premature
labor in ewes by.infusion of cortisol or 4 mg/day of dexamethasone,b
respectively, into the maternal érganism. Nevertheless; much 1arger.
dose levels of glucocorticoid given to the ovine mothe} late in the
gestation period causes precocious parturition (Van Rendsburé, 1967;
Adams and Wagner, 1970; Skinner et _l.,.1970; and Fylling, 1971).

In the-laﬁter 1960's, veterinary practi£ioners gbserved unexplain-
ed parturitions in cows treated with corticoid containing drugs during
late pregnancy (Carroll, 1974). Adams (1969) coﬁfirmed these reports
by inducing pgrturition in 22 cows that were 235 to 280 days pregnant -
at the time of treatment With.flumethasone. At present, successful

induction of parturition after maternal injection with.glucocorticoids

has been reportgdlih rabbits (Kendall and Liggins, 1971; Adams and
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Wagner, 1969), goats (Van Rendsburg, 1970), swine (North et al., 1973;
First and Staigmiller, 1973; Coggins and First, 1973), and horses

(Alm et al., 1972).

There are.three major glucocorticoids used at present to induce
parturition: dexamethasone, flumethaéone and betametasone (Jochle,
1971). Flumethasone and dekamethasone are the two most commonly used
in the United States. The therapeutic efficacy ratio between dexa-
methasone and fluméthasone'ié 1:4 (Jochle, 1971). These corticosteroids
used in the free alcohol or soluble estef fofm will induce-partufition
in cows 2 or 3 &ays following injection (Welch, Newling‘and Andersén,
1973). Suépenéions or insoluble esters of the above steroids caﬁ also
be used for inducing parturition, but they usually take about 2 weeks
to induce calving after injecti&n (Welch et al., 1973). _Some synthetic
corticoids do ﬁot induce parturition when used at maximum therapeutic
doses in 1a£é gestation (Lauderdale, 1972).

Zerobin, Jochle and Steingruber (1973) have shown that prosta4
glandin Fou or prostaglandin E, administered by intravenous or intro-
uterine application will terminate pregnancy during the last trimester
of gestation in the bovine with a live viable calf as a result.

A review of what hormones terminate pregnéncy in the bovine

et ai.,

during gestation is presented in table 1 (Jochle, 1973; Zerogin et al

1973; Lamond et al., 1973).

After parturition is induced prematurely by the infusion of

synthetic ACTH or dexamethasone into the fetal lamb, the changes in the




~15-
plasma concentration of fetal corticosteroids and maternal progesterone

t al.,

are similar to those seen during normal parturition (Bassett

1969); Thorbdf@ et al. (1972) confirmed the above observation byff

showing the usual decrease in maternal progesterone before parturition
after infusion of synthetic ACTH into the fetal lamb. He also showed
"TABLE 1. . HORMONALLY INDUCED TERMINATION OF GESTATION IN CATTLE

(ADAPTED FROM JOCHLE, 1973; LAMOND et al., 1973; ZEROBIN
et al., 1973) '

Compounds used . . Trimeéter

I . IT ITT
(a) Estrogens . | 1 + “+) NP,
(b) Cortic&steroids - N ;- +H
(¢) Prostaglandins ++ ) ++
éombination (@ + (b) + 4+, ++
Legend: - nét'activé

(+) activity questionable

+ active, but not consistently

++ active, consistently
that the estrégen_changes in maternal plasma after induced parturitibn
were similar to those found at normal parturifion. Emadi and Noakes
(1973) found a definite fall in maternal Blood progesterone before
parturition when parturition was induced by a maternal injection of
glucocorticoid. 1In the gbat plasma conticosteroid céncentration increas-
ed steadély in. the fetus prior to parturition while maternal plasma

‘progesterone levels fell on: the day before parturition after induction
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of parturition with synthetic ACTH infusions into the fetus (Thorburn
t al., 1972). The pattern of maternal estrogen changes was similar

in both the nmormal and ACTH-treated goats (Thorburn et al., 1972).
Wright et _l..(1970) found that doses of flumethasone given to the
female boviﬁé during 1éte gestation caused prompt regression of the
corpus luteum.as measured by sharp declines in pltasma progesterone
concentrafions, and.decreased the estimatéd‘sizg of Ehe CL in those
cows respondiﬁg. Cows not responding did not have reduced progesterone
'1evels. Evans, Wagner anq Adams (1971) confirmed the above work by
showing a décrease in ﬁlasma progesterone within 24 hrs of treatment
and a further decrease during the 24 hrs pre-calving. Wagner et al. (1974b)
reported that maternal plasma progesterone and estroggn-levels of
induced cows af time of induced parturition were similar to thqse of
normal cows at.parturition. However, the estrogen peak prior to par-
turition in the induced- animals was not of the séme magnitude as that
of a normal cow. ‘Osinga (1970) showed a short, dramatic rise in
urinary estrogén excretion followed by an equally sharp drop in cows
induced with corticosteroids.

Resgonsé: Adams (1969) induced partur{tion in 22 cows that were
235 to 280 dayé pregnant with 20 mg of dexamethasone‘which is the
highest recémménded therapeutic dose for the boviﬁe. Adams and Wagner
(1970) in a later study used 26 mg of dexamathasone to attempt induction

of parturition in cows varying in gestation lengths from 197 to 293 days.
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Forty-six of 54 éniméls were successfully induced with a successful
induction define& as ome in which labor was initiated within 72 hrs
from time of @exémethasone iﬁjection. The mean interval to fetal
expulsion was 49 h?s after dekamethasone injection with a range of
.22-80 hrs (Adams- and Wagner,.l970). The mean age of prégnancy for
the successeé was 274 days with a fange of 250-293 days; while the
mean age of pfégnancy for failures was 254 days with a range of 197-289
days. .Adams and Wagner (L970) concluded that since rate of induction
failure increaéed as the dexamethasone ﬁas injected earlier in preg-
nancy, the mechanism apparently becomes mofe sensitive as the feﬁus,
aéproaches maturity. Bosc (19%1) injected either 8 or 16 mg dexametha-
sone into coﬁs with gesfation lengths of 265 or 274 days, aﬁd demonstrat-
ed.that the respsnse varied with the amount injected and the day‘of.
pregnancy. The mean hours from injedtién to parturi;idn was 51,24,
127.93, 34.89 and 58.72 for cows injected with 16 mg on day 265, 8'mé
on day 265, 16 ﬁg on day 274 and 8 mg dexamethasoné on day 274 of
gestation, respectively. Wagner,(1972) studied the effecf of injeét-
ing differeﬁf levels of déxamethasone'oﬁ induction of parfurition, and
showed that in cows in late gestation 30 mg dexamethasone seemed
sufficient.

. J3ch1e_(19?1) reviewed all available-lia;erature:on the use of flu-'
methasone fof iﬁduction of parturition. The accumﬁlatéd data revealed

that 5 to 10 mg flumethasone given parenterally 10 to 14 days before

calculated termination of pregnancy induced preﬁature parturition.
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in more thanlgo% of all treatedlcows within 48 to 72 hrs. These par-
furitions aré‘gemarkébly fast, smooth and uncomplicated. Calf viability
is good. These reports also show that iarger dose levels are required
for suécessful induction of partﬁrition as you induce earlier in gés-
tation. Jochle (1971) concluded that the closer the gestation . period
is to term, the more sensitive the maternal organism becomes to this
specific corticosteroid effect. Wagner et al. (1971) and Wagner (1972)
have confirmed the above data by showing that doses of 5 to 10 mg flu-
methasone cause parturition in cows when injected in late gestation.
Carfoll (1974) studied the effects of two dose levels of flumethasone
given to cows on day 270 of pregnancy. Hours from treatment to parturi-
tion were 56.5 and 52.2 for cows treated with 5 mg flumethasone or
10 mg flumethésone, re;pectively. Tﬁere was no éignificant difference
in the ?esponse between the dose,levgls, and there was no correlation
between responéeAand weight of cow within each level of treatment
(Carroll, 1974). Wiltbank (1973) reported on three trials at Colo;ado
State University in which 10 mg flumethaéone was used to induce paréuri-
tion in the bovine. Average hours from injection tonparturiﬁion were
50, 44 and 46 hrs, and percent induced were 90, 93 and 96% for Trials
I, II and III, respectively.

Bosc(1972b) compared single injectioﬁs of 4, 8 or 16 mg dexametha-
sone given to ewes on the 1l44th day of gestation. Whatever dose of
dexamethasone was injected on the 144th day of gestation, the treated

animals lambed earlier-than the controls. Furthermore, when the dose
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was sufficiéntiy high, the ﬁariability in the time of lambing was
considerabl& reduced; 75% of sheep treated With.8 or 16 mg of dexa-
methasone 1ambed in less than 24 hrs, while. the lambing time of those
. receiving only 4 mg was as long as the controls. Bosc (1972) also re-
vealed a difference in the spread of lambings during a 24 hr period,
depending onrwhetherlthe ewes were injected at 08.00.or'20.00 hrs.

As in the bovihe, the earlier in gestation the treatment is given,
the less effective it becomes tBosc, 1972)L Skinner et al. (1970)
showed simiiar ¥esu1ts to those reported above wheﬁ he gave single
injections of flumethgsone to ewes between -138 and 140 days of gesta-
tion. Sixty percent of the ewes lambed within 530 hrs.

Lucas and Notman (1974) used betamethasone on ewes to induce
parfurition;‘all lambings took place between 24 an& 69 hrs following
injection. No apparent differences in the period of lambing following
the different dosages of betamethasone, and the body weight of the ewe
were noticed. Parturition can safely be induced in the ovine as early
as the 137th déy of gestation (Lucas and Notman, 1974), and treatmént
earlier than this may result in the production of noq-yiable.lambs
(Emandi and Noakes, 1973).

Welch et al. (1973) reported on field trials involving 2600 cows
treated with long acting corticosteroids (dexamethasone trimethylacetate,
triamcinolone acetonide and alsuspension of flumethasone). Cows were
treated an average of 32 days prior to expected term and calved 19

days prior to expected term, Calf weights of the premature calves were
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significantly smaller (P<.01) than those of the controls. Calf
mortality was extremely high with 28.5% of the calves born dead.
Bailey et _l, (1973) used a 30 mg dose of dexamethaaone trimethylacetate
on 30 cows 240-252 days of gestation. All cows responded to treatment
with a mean-resPonse of 12,1 days; calves born'an aveérage of 23!7 days
prior to term.. Mean gestation lengths for the oontrol'and treated‘cows
were 28l.5 and 257.8 days, respectively. Bailey et al. (1973) reported
that the drug caused no increase in‘calving difficulty or calf mortality
which confllcts with the data reported by Welch et al. (1973)
O'Farrell and Crowly (1973) used dexamethasone trimethylacetate on 19
cows 42 to .12 days prior to term.'They,experieneed heavy calf mdrtalitv.
Table,2 gives‘a review of the above mentioned'hormones as they

relate to 1nduct10n of parturition in the bov1ne.

| Zerobin et al. (1973) 1nduced premature parturition in 38 of 39
pregnanc1es with 10 to 50 ml PGE2 or PGF2d~ Parturltlon took place an
average of 3 daye after treatment With the interval:becoming shorter
the closer the treatment was given to.calculated.term. Development of
clinical signs indicative of pending parturition were missing after
proetaglandin application, however, the mammary gland developed raoidly '
after treatment.. No compllcatlons were encountered with ca1v1ng |
d1ff1cu1ty, and all calves born to. cows after day 260 in- gestatlon had

normal viability. Pregnanc1es induced with prostaglandin in;the above

study were accompanied by a high incidence of retained‘placentas.




TABLE 2. CORTOCOSTEROID-INDUCED PARTURITION IN THE BOVINE COMPOUNDS USED AND DOSE
LEVELS OF EFFICACIOUS COMPOUNDS (ADAPTED FROM JOCHLE, 1973)
Days between
Highest  Therapeutic maternal
Effective ineffective dose range Route of treatment
Species Compound used dose (mg) dose (mg) (mg) application and parturition
Cattle
Dexamethasone
(ester or free Fomes S, EE 1-5
alcohol) 10-20 -- 10-20 intra mammary
Dexamethasone
(ester) 20 -- 10-20 dom. 10-15
Triamcinolone 30 - 15-30 i.m 10-15
Flumethasone 5-10 - 2.25=5 1.ms 1-5
(solution)
Flumethasone
(granulate) 10 Tia:D 2.5-5 oral 2-5
Flumethasone 10 - S i.m; 10-15
(suspension)

-‘[Z_
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Zerobin et al. (1573) recorded uterine contractions during parturition
induced with prostaglandin and compared them with coﬁtractions at
spontaneous ﬁarturition and found no éifferencés.‘ Tﬁey concluded that
placental retention observed after induced parturition does notlresult
from an insufficiency in uterine contractility, but points to a disturb=-
ance in the mechanisms releasing the plagentomes from the cétyiedons.
In a separate stﬁdy, PGF = givén on day 270 of geséation caused-pre-
cocious parturition within 2 to'3.days (R. E. Short, personal communi-
cation). However, an extremely high amount of calving difficulty was:
experienced. ‘

Calf weights are significantly rgduced in induced calves as com-
pared to normal calves (Carroll, 1974). Wagner gi al. (1974a) showed a
significant"cbrrelation of birth Weigﬂt With day qf pregnancy at par—‘
turition. Howe%ér, this correlatioﬁ was not consiétgnt. Crossbred dams
showed an increasé-in their . .calf birfh weight per déf of pregnancy
of 0.129 kg as compared to that of 0.545 kg‘for Angus dams.. These.
data indicated that fetuses of crossbred females possibly have an
earlier growth'patterﬁ in utero than straightbred (Wagner et al.,
1974a). The fact that iﬁduced calves are lighter at birth than controls
has been confirmed by various researchers (LaVoie and Moody, 1973;
Beardsley, 1573; Welch et al., 1973; Bailey et al., 1973).

Bellowg é; al. (1971) reported that birth weight was the most
important factor affecting calving difficulty. que%er, decreased calf

weights of induced calves does not decrease calving difficulty
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(Carroll, 1974), In fact, in some experiments an increase in calving
difficulty has Béen reported (Bellows, 1972; 0'Mary and Coonrad, 1973;
Beardsley gglgi;, 1973). Jdchle (1971) in his review of induced éar-
turition studies mentioned no problems with increased calving difficulty
in induced cows., Carroll (1974) reported that in cgrtain cases associ=
ated with exfremely long gestation lengths or high‘birth weight, there
is a significant reduction in the exremel& difficult births and those
requiring surgical interyention. One other .observation concerning
parturition is that fime from start of labor to expulsion of the fetus
is longer in induced cows than in cows experiencing normal ﬁarturitions
(Wiltbank, 1973).' The consequence this ﬁas on the factors of parturiton
is not known at the present time.

As mentioned earlier Jéchle (1971) reported théf calf viability
after induction has been good in most éases. This seems to be related
to how premqture fhe calf is at birth, with calves born garlier than
270 days having less ability to su;vive (Carroll, 1974). Everitt and
Jury (1972) have shown that calf mortality increases as birth weight
decreases. Carroll (1974) concluded that there is some protection
against the possiblity of very early calves because cows induced earlier
in gestation are less responsive to the influence of corticoids,
however; some do‘respond at a stage 6f gestatioﬁ that will not permit
survival of tﬂe calf. 1In one study, a high death loss was encountered

after parturition was induced at 270 days of ‘gestation (Carroll, 1974).
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This decrease in viability coqld possibly be explained by the fact
that contrql'cﬁws had an average gestation length of 290 days, which
would have madé induced calves 18 to 20 days preméture bringing into
account the previous réportéd problem with decreased viability in pré-
mature calves (Carroll, 1974). The authog concluded that there may
be differing pptimum times for induction depending on the genotype.
of the fetus.

Jéchle (1971) reported that the most undesirable side effect of
induced parturition was the extremely high percentage of cases of
retained placental membranes. The lowest frequency is near term, and
increases to 60% or more when birth occurs on da§ 270 (Carroll, 1974).
Wagner et gl.‘(1974a) confirmed this observation with 50% of 294 cows
treated ﬁitH &éxamethasone and flumethasone in solution 7-14 days pre-
partum hayiﬁg retained placentas., Wagner gﬁ al. (1974a) obtained a
higher freduenéy in Holstein cows (70.4%) than in Angus (35.9%)‘which
could indicate a possible breed difference.

Morrow et al. (1966) suggested that cows with retained placenta
after calving had 1oﬁger iﬁtervals from calving to pregnancy.- Since
that time, Wagner et al. (1974b) has shown that plaﬁeﬁtal retention
does not adve%sly effect postpartum fertility. No.attempt of manual
removal of.the retained membrane and intramuscular injectioq of broad
spectrum aptibiotic after calving were the treatménts for cows having

retained placénta in the above experiment, Lauderdale (1972) showed
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normal_postpérturignt‘récovery even when no antibiotic treatment was
administéred._

In order to decrease the incidence of retained placenta in
induced cows Karg (1971) injected DES before or simultaneously with
flumethasone; thié treatment not énly lacked the desired results, but
also created unexpected complications such as increased dystocia and
failure of the proper opening of the cervix at the desired time.

LaVoie and Moody (1973a) treated cows with exogenoué estrogens twice
daily, 6 days prior to corticoid injection, in an attempt to reduce
incidence of retained placenta. The number of cows With retained
placental membraﬁes was not'reduced, but calving difficulty was
‘significantiy (P2.01) increased. Jdchle gglgl.(1%72)attemp£ed to
decrease retention of placental memb;anes with a progesterone injec-
tion applied 3 days before and.5 days after a ;inglé-administration of
10 mg.flumethasone on day 270 of pregnancy; As a result, preparation

- for presentafion of the fetus for'partﬁrition was either delayed or
prevented, dystocia was frequent, the percentage of stillborn calves
was significantly elevated, .calf viability was impairéd.and placental
retention wa;lnot influenced. Welch et al. (1973) showed only 16% of
the cows tieated with long acting corticosteroid had retaiﬁed placentas
after'calviné. Furthermore, Bailey et al. (1973) showed no differences

in percent retained placenta between control and treated cows. However,

as reported earlier, Welch et al. (1973) showed extremely -large amounts
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of calf losses, Carroll (l974) acknowledged that occurrence of retained
placenta ﬁay pe predisposing to the development of metritis.

No retained placenté or‘ﬁetritis has been associated with the
induction of parturition in the ovine (Adams and Wagner, 1970; Bosc,
1972b).

Subsequent fertility of induced cows has been measured by Ca?roll
(1973) and LaVoie and Moody (1974). Neither study showed a significant
- difference betﬁeen induced cows and controls for postpartum fertility, |
Bailey et él.'(i973) showed a significant decrease (P£,05) in the days-
frém parturition to first estrus in cows induced with long acting
cqrticosteroid'as compared to controls. No significant difference was
found when meaﬁ:time from calving to conception were compared between
control and'tréated groups. One report has shown a decrease in fertil=-
ity when induced'and non-induced cows were compargd (Bellows, 1972). Bésc
(1972b) reportéd no difference in postpartum.fertility in-ewes being
treated with dexamethasone aé compared to non-treated controls.

Beardsley et al. (1973) induced parturition in Holstein cows
with dexamethasone, and showed an average decrease in daily ﬁilk pro-
duction over the first 9 weeks after parturition of 2L§'kg for the
induced cowé as compared to the controls. No differences in milkfat
or fat-corrééted milk were found. Fat, protein, total solids, and gama
globulin content of colostrum did not differ betWeén groups. Onseﬁ |

of milk production is somewhat slower than normal, however, in limited
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observations_if is reported that the total production.during the follow- -
ing 1§;tatioﬁAis not influenced (Karg et al., 1971; Osinga et al., 1971).
The ﬁean yield of milk and average percent'butterfat.fof cows tééaééd
WitH long acting corticoid were not significantly different .from those’
for the control (Bailey et al., 1973). Colostral immunoglobulin con-
centration was positively related to the number of days premaﬁure in

the above study (r=0.50, P«<.05).

Beardsley et al. (1973) found no differences between induced and
control calvés in total serum protein, albumin, and‘alpha and beta.
globulin whén measured at birth and 3 days of age. ﬁeekly growth rates
were similar for the two groups. LaVoie and Moody (1973b) showed no
difference between control and induced calves for weaning weight.

Carroll (1974).confirmed this observation by showing no significant
difference ih}wéight at Weaning. Subsequent weight gains during the
suckling period in lambs have not‘been significéntly affected by
induced partuéition (Bosc, 1972b).

Carroll. (1974) reported on the biological activity'of corticos-
teroids in aniﬁals. Corticoids have an inhibiﬁory effect on the
mechanisms of inflamation, and through this effect pouid mask the
signs of iﬁfec;ion and tend to'facilitate.spread of microorganisms.
Sheffy and Davies (1972) rgporéed that administration of corticoster-
oids caused the reactivation of infectious bovine rhinotracheitis virus

in the bovine., If some latent viral infection was present in a number

Yoy
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of the pregnant cows, there could easily be a widespread dissemination
of the infective agent to the highly susceptibie ngwborn calves
(Carroll, 1974).

Rational for use, Veterinarians have shown a use for corticos-

teroids in the treatment of various clinical problems, such as prolapse

of the vagina and udder edema (Carroll, 1974): Termination of an
abnormal pregnancy that comstitutes a hazard to the 1ife of mother or
fetus is another. use. Hydropé allantois is an abnormal condition where
glucocorticoids can be used to induce parturition ané decrease the
hazard to life of the dam (Carter et al., 1971). GiuCOcorticoids-could
possibly allow ébortion of feedlot or dairy heifers found pregnént
after the 5th month of pregnancy (Jochle, 1971).

The major advantage of using corticosteéroid induction of parturi-
tién is to control the time of calving (Carroli, 1974). This would
provide the opportunity fo control the manégement system so the highest
cow and calf survival could be obtained. Carroll.(1974) further ex-
plained that a reduction in labor is possible because time spent
ébserving cows.could be reduced. Constant'observation could be given
to certain animals where a high incidence of problems is expected,
such as twin pregnancies, cows bred to bulls who have a record for
difficult calvinés, two~year~-old heifers and others (Jﬁchlé, 1971).
Since calves are born in predetermined‘groups, one has more uniform calf

sizes and ages at weaning (Wagner et al., 1974a). Calf losses could
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also be decreased at the beginning and end of the season when less
emphasis is usually put on calving (Carroll, 1é74). Carfoll (1974)
also explained the idea of terminating the calving period early.

It would alsp'allow to terminate delayed pregnancies after day 290

(J5chle, 1971).




MATERTALS AND METHODS
This study utilized cattle from the Montana State Prison fall
.caiﬁing beef herd in 1972 and 1973, All animals were managed éccé;q-
ing to usual oﬁen range procedures for . Western range beef pfoductioﬁ.
Trials 1, 2 and 3 were conducted in the fall of 1972, and trials

11, 12, 13, 14, 15 and 16 were conducted in the fall of 1973.

Féll calving, 1972. Animals used in the first and second
trials wére Hereford and Hereford x Red Angus first calf heifers.

In the third trial, Hereford ‘and Hereford x Red Anéus aged cows were
used. 'Projected calving détes ﬁere available for the heifers used

in the first trial, but were not available for all heifers and cows in
trials 2 and 3 because of incomplete breeding inforﬁaﬁion. All cows
and heifers had been bred A.I. for 25 days, then by natural sérvice

- for another 20 days.

The "cows aﬁd‘heifers in trials 2 and 3 were animals that did
not conceive or Were‘nét bred during theiA.I. breeding period, but
did conceive in the subsequent mnatural breeding period. .The-bulls
used in nétural service weré of a different breed than those ﬁsed
in artificial inseminatioﬁ.

Breeding dates for pregnant heifers an& cows which were bred
bﬁt didn't conceive during the A.I. period were calculated by adding
20 or 21 days, respectively, to the A;I. breeding détes. If a prior
AT, dafe was not available, no estimate was made. All heifers were

considered to have 28l-day gestation lengths (Clegg, 1959) and cows

ey e 118 ™ =~ Tt
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a 285-da§ gestafion length (Kenneth,_1953).

_ In,triai_l, 48 heifers were randomly assiéned to three freatmeﬁt
groups; treatment 1, control; treatment 2, 20 mg of dexamethasoné giyen
intravenously (I.V.) and treatment 3, 20 mg of dexamethasone given intra-
muscularly (I.M;). The heifers in the two dexamethasone groups were
treated 7 to 14 days prior to their expected normai célVing date.

In trial 2; 48 heifers were assigned to 3. treatment groups;
freatment 1, non-treétéd; treatment 2,. 20 mg of dexamethasone.I.M.
followed in 24 hrs by 20 mg of dexamefhasone I.V. and treatment 3, 10.
mg of dexamethasone I.M, followed iﬁ 24 hfs b§ 20 mg\éf dexamethasoﬁe
I.M. This t?iél consisted of the last heifers due to calve in the
calving period; therefore, all heifers were treatea 14 days prior to
tﬁe end of thé expected calving Pefiod._ Heifers in treatment 1 were
those which'calved in fhé 4-day period prior to thévtime of injecfion
of induced aniﬁals. All otﬁer‘heiferé'were randomly assigned to treat-

‘ /

ments 2 and 3.

In trial 3, 76 cows were assigned to 3 treatment groups; treatment
1, non-treafed; treatment 2, 20 mg of dexamethasone i.M. foilowed in 24
hrs by 30 mg‘of dexamethasone I.M., aqd treatment 3,>20 mg of dexametha-
sone I.V. followgd in 24 hrs by 20 mg of dexamethasone 1.M. The cows -
in this trial ﬁere the last due to calve in the caiving period; there-
fore, all cows weré injected 11 days prior fo the exéected terminatipn
date of calying. Cows in treétmeqt 1 were those cowé that calved in

the l4-day period prior to the time of parturition induction in
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treatments 2 and 3. All cows.in‘treatments 2 and 3 wefg randomly,
assigned. ) o

Cows were obserﬁed at gpproximately 4=hr iﬁtervals daily around
time of expected parturition. Date, time and complicétions of parturi=~
tion along with weight and viability of the offspring Qere recorded”
at time of parturition. Calving difficulty'was scored using the
following method: l=unassisted, normal presentation; 2=assistance
with hand t;acfion, normal presentation, 3=assistance with mechanical
puller, normal presentation, h=extremely difficu1£~pu11 and/or:mal-
presentétion (LaVoie and Moody, 1973a). Calf vigor was scored frpm 1
to 4 dependinglon the viability of the calf at birth: 1=very &igorous,
2=normal, 3§weak, 4=Very weak or dead (LaVoie and Moody, 1973a). Par-
turition was coqsidered induced if the cow calved within 96 hrs of.the
first injeétion of dexamethasone. Incidencé.of visi@ie-retaineg plé-
centa was recorded . at 24 hrs,_48 hrs and -72 hrs after parturition.
After the 72jhr,observation, the cows were released into'a fenced pas-
ture and.watcheq daily for placental retention and any other coﬁplicaﬁ
tions. Cows with retained placental membranes at the gime of each ob-
servation were injected with 20 cc of a broad spectrum antibiotic
(penicillin and dihydrostreptomycin).

All heifers that did not respond to the induction treétments
in the first two trials (6 heifers) were allowed té célve normally,
or were injected with dexamethasone at a later date. Data. from these

cows were not statistically analyzed and is reported in table 3.




Lt fed

TABLE 3. 'DATA FROM COWS WHICH WERE TREATED IN THE FIRST AND SECOND TRIALS, BUT DID NOT

INDUCE

Gestation

- length  Birth wt. Retained placenta Vigor Difficulty Prior
Cow No,. (days) (kg) 24 hrs - 48 hrs - .72 hrs (1-4) .. (1-4) treatment
0104 . 277 28.18 + s 2 1 2 (1)
0118 277 20.45 - - - 2 1 2 (L)
0200%* 278 28.18 + + + 2 1 3 (1)
- 0100%**. 290 37.27 - - - 1 1 3 (2
0120%* 279 30.90 - - - 2 1 2 (2)

**Cows Wthh were retreated with dexamethasone and were successfully induced.
+ Placental retention

- No placental retention

Numbers in parentheses are trials where first treated.

_Eg-
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All'cgws in trials 1, 2 and 3 were then subjected to a 45-day
bfeeding season consisting of a 25 day A.I..period followed by a 20
4a§ haturai éervice éeriod." The average days from calving to Lhé
staft éf the breeding season were: 78, 78 and 78 days for trial 1,
treatments 1, 2 and 3, respectively, 60, 57 and 57 days for trial 2,
treatments 13 2 and- 3, respectively, and 56, 44 and,44 days for trial
3 treatments 1, 2 and 3, respectively. Pregnancy aiagnoSislnzmeans
of rectal paip@tion was then made at 37 days after the A.I. period
ended and again at 123 days after the end of the breeding season.
Fertility was then meésured both by the percent pfegﬁant at 123 days
after the b;eeding season and by a fertility score for the first 25
days of breéding. The fertility score was determined using the
following method: O =‘no breeding date during first 25 days of the
breeding seééon, i = breeding date during first 25 days of breeding
season but Qetermined non-pregnant by first palpation, . 2 = breeding
date during first 25 days of breeding season.and détermined pregnant
by first palpation. Non-responding animals were éxcluded from the
analysis. : ' o

All qaives-in trials 1, 2 and 3 were weighed and subsequently
weaned at an average of 236,.236 and 236 days after cal&ing for
trial 1, treatments 1, 2 and 3, respectively, 218, 215 and 215 days
after caléing for trial 2, treafments 1, 2 and 3, respectively, and
214, 202 an& 202 days after calving for trial 3, tréatmenfs 1, 2 and

3, respectively. Performance of the calves was then measured by
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actual weaning weight, 205-day adjusted weight and average‘daily gain
from birth to weaﬁing. Kilograms of calf weaned pef cow responding"l
to induction treétment-(controls included) was used as a more complete
measure of suﬁgequent performance. Non-induced aﬁimals were excluded-

from the anélysis.

Fall caiving 1973. Animals used in trials 11.through 14 were
out of the same general population as the cows in trials 1 through 3.
These cows Wefe Hereférd, Hereford x Red Angus and Hequord x Charolais.
In trials 15 and 16 primarily ﬁereford first calf heifers were used.
Projected cél?ing dates were available for cows 'in trials 1l and 12
and heifers in trials 15 and 16, but ﬁere not available for all cows in

trials 13 and 14 because of incomplete breeding information. All cows

and heifers Had been bred A.I. for 25 days, then by.natural service for -

another 20 &ays. Each cow was bred artificially to one of four sires

(2 Simmental and 2 Hereford) while the heifers were bred artificially

to a Devon sire; -Vafious Hereford and Hereford x Simmental sires were
used for naturél service.

The cows in trial 13 were'a‘combination of animals with predicted
calving dates and those that did not conceive during the A.i.~breeding
period, but di&:conceive in the subsequent matural breeding period.
Cows in trial 14 were animalé that did not conceive or were not bred
during Fhe A.I. period, but did conceive in ghe subsequent natural

breeding period.

T
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Breeding dates for pregnant cqws‘which were bred but didg't con~
#eive du;igé the A.I, period were calculated by adding él da&s to the
AT, breediﬁg dates. If a prior A.I. date Was'ﬁot available, no esti-
mate was made. Heifers were considered to have 28l day gestation
lengths (Clegg, 1959) and cows 285 day gestation Ieﬁgths (Renneth, .1953).
The cows due to calve within the 45-day bfeediné season were
randomly assigned to trials and treatments prior to.the commence-
ment of thg eiperiment. The natufal calving season was due to start
on day 236'agd end on day 291 of the year, and an induction schedule
was developed to divide the natural calving period into & éepardte
induction trials approximately 10 days apart (Figure 2)., An extra
induction was added 4 days after the final scheduled induction to take
care of cows.which did not calve as a resuit of tﬁe 4th induction treat-

ment. All cows were randomly assigned to control or treatment group as

to length of gestation, prior years treatment (0, not assigned to treat-.

ment in.fall of 1972, 1, not treated in fall 1972 iqduction experiment
and 3, treated’with dexamethasone to cause early partdrition in fall
1972) and sire of calf.

In trial 11, 70 cows were randomly assigned to three treatment
groups; treatment 1, control; treatment 2, 10 mg of flumethasone (I.M,)
and treatment 3, 5 mg of flumetﬁasone (I.M.) followed in 12 hrs by ‘
another 5 mg‘éf flumethasone (I.M,). Thé cows in the two flumethasone

groups were treated 6 to 13 days prior to the expected normal calving

— e T =T T v 11
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Induced calving season (days)

w2 oLl e
-1 10 - 22 31
Normal calving season (days)
1 51
230 236 - 242 T 255 261 267 28l
' o Days of the year
Figure 2. Schedule of induced calving season as compared to projécted length of normal

calving season in trials 11-14.
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date. Cows not responding to flumethasone treatment were rgtreated on
day 240 of the year with 10 ng §f flpmethasone. Ali éoﬁs tﬁatzﬂaé rg-i
tained placental memﬁfanes at 24 hrs after parturition wereliﬁjeéée&~ép
36 to 49 hrs post calving with 20 cc of broad spectrum antibiotics
(200{000 units procaine penicillin G anﬁ‘250 ng dihydrostreptoﬁycin
mixed).

In trial i2, 75 cows were randomly assigned to the three treatment
groups; treat@ent 1,'contr01; treatment 2, 10 mg of flumethasone (I.M,)
and treatmenf 3, 5 mg of flumethasonme (I.M,) followed in 12 hrs by
another 5 mg of flumethasone (I.M,). The. cows in the two flumethasone
groups were treated 4 to 14 days prior to the expected normal calving
date with oﬁe cow acci&entally being treated'26 days prior to her
expected norméi calving date. Cows not résponding to flumethasone
treatment were allowed to calve norgglly without retreatment, Ten .cows
in treaémeﬁt 2 were injected at time of flumethasone treatment with 20
cc of long éqting brogd spectrum antibiotics (150,006 units benzatﬁine
penicilliﬁ G, 150,000 units procaine penicillin G and 250 mg dihydro-
spectomycin:mixéd) for protection against systemic infection in case.
of placental retention. All other cows were injected Between 24 and
36 hrs aftef pérturition with 20 cc of broad spectrum antibiotic
(procaine égnicillin G and dihydrostreptomycin mixed) if they had a
retained placenta at 24 hrs after parturition.

In trial 13, 34 cows were randomly assigned to three treatment
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groups; treéfment 1,‘control; treatment 2, 10 mg gf flumethasone (I.M?)l
and treatment 3, 7.5 mg of flumethasone (I.M.). The éows in the two
flumethasone groups were treated 3 to l4 days prior to the expected
normal calving“date)' One of the cows not responding to treatment was
allowed to calve normally and the other was retreated ﬁith 10 mg of
flumethasohe-bn day 261 of the year.- All cows that had retained
placental membranes at 12 hrs after parturition were injected with 20
cc of broad spectrum antibiotics (procaine penicillin G and dihydro-
streptomycin mixed) within 12 to 36 hrs éfter parturition.

In triai 14, 96 cows were randomly assigned to 3.treatment groups:
treatment 1, controls; tréaément 2, 10 mg of flumethasone (I.M.) given
at 700 hrs and treatment 3; 10 mg of flumethasone (I.M.) given at 1900
hrs on the same day. This trial consisted of the last cows due to
calve in the,gélving period; therefore) al} cows were treated 20 days
priér to the_eﬁd of the expected calving-period. Cows not responding
to flumethasoné t?eatmeht were retreated on day 265 of the year with -
15 mg of fluméthasoﬁe. Twenty~six and 29 céws'in treatments 2 and 3,
respéétively, were inj;cted with 20 cc of léng acting broad spectrum
antibiotic (bénzéthine penicillin G, procaine penicillin G and dihydro-
‘streptomycin miied) at time of flumethasone treatment and turned out
into an 8 acre pasture to await parturition. Theﬁrest.of the cows 11

and 9 in treatments 2_énd 3, respectively, were calved in a corral.

These cows were also injected with 20 cc of long acting”broéd spectrum
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antibiotic at time of flumethasone treatment. Placental retention
was recorded between 12 and 24 hrs en all cows in trial 14.

In triai 15, 18 two~-year-old heifers were randomly.assigned to
two'treatmen£ groups; treatment 1, control and treatment 2, 10 mg of
flumethasone (I.M.). The heifers in the flumethasbne treated group
were injected 2 to 12 days prior to the expected mormal calving date.
All heifers éiagnosed as having retained placental membranes at 24 hrs
after parturitién were -injected at 36 to 48 hrs postcalving with 20 cc
of broad specfrum antibiatics (procaine penicillin and dihydrostrep-
tomycin mixed)..

In trial 16, 12 two-year-old heifers were randomly assigned to
two treafment'groups; treatment 1, control and treatment 2, 10 mg of
flumethasone (I.M.). The heifers iﬁ the flumethasone treated group
were injected 4 to 12 days prior to the expected normal calving date,
Heifers were injected between 24 and 36 hrs after payturition with 20 cc
of broad spectrum antibiotic if diagnosed as haviné a retéineq placenta
at 24 hrs after parturition.

Cows agd heifers in the flumethasone treated groups in trials 11,
12, 13, 15 and 16 were observed at approximately two hour intervals
daily around time of expected parturition. The coﬁs in trial 14 that were .
flumethasone tréated and turned out in an 8 acre pasture were observed
at approx1mate1y 4 hr intervals in the day but were not observed for

approximately 6 hrs each night between 2300 and 500 hrs., The remaining
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flumethasone treated cows in'trial 14 were observed' at approximately

2 hr‘integvele afoﬁnd expectedvparturition. All controls in the 6
trials were ebserved at approximately 8 hr intervais at ali times.
Date, time and complications of parturition along with weight and
viability of the offspring were recorded at time of parturition.
Celving difficulty Was'scored using the following me£hdd:-1=unassisted,
qormal presentation, 2=assistance with hand traction, normal presenta-
tion, 3=essisteﬁce with meehanical puller, normal presentation,‘4=ex-
tremely difficult pull, normal presentation and .5 added to any of

the above score for a malpresentatioﬁ. Calf vigor ﬁas scored from 1
to 3 depending on the viability of the calf at birth: 1=n0rma1; 2=weak,
3=very weak or_&ead. Parturition was considered induced if the cow
calved within 96 hrs of the first injection of flumethasone. Incidence
of reteined placente was recorded befween 12 and 24 hrs after parturi-
tion and again at approximately one week after parfurition.

All cows in trials 11, 12, 13, 14, 15 and i6_ﬁe:e_then subjected
to a 45 day breeding seasoﬁ consisting of a 25 day A.I. period followed
by a 20 day natural service period. The average days from calving to
the start of the breeding season were: 80, 85 and 87 days for'trial 11,
treatments 1, 2 and 3, respectively, 69, 76 and 76 days for trial 12,
tfeatments-l, 2 and 3; respectively, 65, 64 and 64 days for trial 13,
treatmentsjl, 2 end 3, respectively, 47, 56 and 55 days for trial 14,

treatments 1,'2 and 3, respectively, 80 and 85 days for trial 15,
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treatments 1 and 2, respectively, and 65 and 76 days for t?ial 16,
treatments:1 and 2, reséectively. ‘Pieénancy diagnosis by means ofA
rectal pélbation was then made at 44 days after the endiof the breeding
season. Fértility was then measured both by the percent pregnant at
44 days after the breeding season and by a fertility score for the
first 25 days sf breeding. The fertility score was determined using
the following method: O=no breeding date during tHe first 25 days of
the breeding séason, l=breeding date during first 25 days of breeding
season-but‘determined nén-pregnant to this first bfeeding, 2=breeding
date during fifst 25 days of breeding season and determined pregnaﬁt
to this first breeding.

" The d;té Were.analyzed for all traits, except kg of calf weaqed
per cow successfully treated, by’ the least squares method as discussed

by Harvey (1960). The following general model was used to analyze the

data.
= +s, +
Vijkim™ 7 B F by TS TP e im
where _
Y4 skim= Observation on the mth individual in the ith
1J - treatment by the jth sire of the kth gsex in the

1t previous treatment.
u = fixed underlying p0pu1ation mean

t.= effect of ith treatment
b.= effect of'jth‘sire of the calf

s, = effect of kP sex of the calf
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P= e#fgct of 1th.previous treatment
eijk1¥é>fahdom erfors

In the‘épalysis of data from the fall 1972 calving, effects of
sire, sex and previous treétment were Aeleted from the above modei.
‘Sire effect was deleted bécause of a lack of this information on the
animals. Previous treatment was deleted because of no:previous induc-
tion experiments on this particular herd;. Sex of caif was‘deleted
because it &eomonstrated no effect on treatment reéponée. In analyz-
ing subsequent fertility and calf performance in these cows, the
effects of sire and previous tfeatment‘were deleted from the model
and a sex x treatment interaction was added. The partial regressions
of observation on gestation 1eng£h at injection, ﬁours'from injection
to parturition and birth ﬁeight were added to the model for .the
analysis of a combination of trials 11 and 12.and a combination of
trials 11, 12,'13 and 14. Non-responding animals were excluded from
the above trial combination analyses except for the analysis of induc-
tion success. Non-significant regressions were deleted from the statis-
tical model. Standard partial regression coefficients were cé;culated
to measure relative importance of x variabies if mbre‘than one x
variable was found to significantiy affect a y variable (P«.05). Also
a treatment x ttial interactign was added to the model when any analysis
was run acfoss trials. To analyze the subsequent breeding performance

of the fall 1973 data sex and sire effects were delete& from the model.

o I peeye——r ™ T T
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Placental retention (O=not retained and l=retained) at é4 hr and 1
week post parfqrition along with the partial regression of observation
on gestatioﬁllength at time of parturition were added to the model
when trials ll; 12, 13, and 14 were combined for analysis (non-induced
animals deleted). Student-Newman-Keuls test (Smedecor and Cochran,
‘ 1967) was applied whenever the least squares anal&gis indicated signif-
icant difference. Kilograms of calf weaned per cowlsuccessfully.treat—
ed for each treatment was calculated byvmultiplying the least squares
mean for actual weaning weight by the nuﬁber of calves actually weaned
and then dividing by the number of cows that responded to the induction
treatment : or in the case of controls the nﬁmber of animals calved as
controls. The averages from each of the controlitréatments‘in trials
1 through 3 and averages of the two induction.treqtments in trials L
through 3 Were-thén statistically analyzed by a t”test (Snedecor and
Cachran, 1967).

The traips analyzed in trials 1, 2 and 3 Wereibirth weight, calf
vigor, calving difficulty, gestation length (where available), retained
placenta,'houfs from injection to calving, induction succeés, percent
pregnant after 45 day breeding season, fertility~score for first 25
days of bfeeding, actual weaning weight of calves, adjusted 205-day
weaning weight of calves (adjusted only for age of calf) and average
daily gain f?bm'birth to ﬁeaning of calves, An analysis of birth da;e

was added when the data from trials 11, 12, 13, 14, 15 and 16 were




| =45-
analyzed, and all measures of subsequent calf perforﬁance were excluded
because théywere not yet available. |
Least~-squares analysis of variance tables for each statistical

analysis are in the appendix.




RESULTS

Fall calving 1972

In trial 1 (Table &) farturipion was ‘induced an average of 57.4
and 52.5 hrs éfter dexamethasone injection in 83.3 and 81.8% of the
cows in treatments 2 and 3, respectively. Consequentlf, gestation
length was shoftened.(Pé.Ol) in comparison to the controls (Treatment 1)
by 7.4 days in treatment 2 and 6.5 days in treatment,3. Birth weight
aﬁd calf vigor were not significantly affected by treatment, but calving
difficulty was ﬁigher (PL.OS) in treatment 2 than in treatments.lor 3.-
There was a significant increase (P<.0l) in the incidence of retained
placeﬁta in'the treated groups over the control at 24 and 72 hrs after
calving. A éomﬁarison between treatment 2 and 3 revealed no significant .
differences in induction rate, hours from injection ‘to parturition ot
incidence of retained plécenta.

In trial 2 (Table 5) parturition was induced an average of.49.2
" and 48.6 hrs_after the first dexaméthasone injection in 95.2 and 94.47%
of the cows in treatments 2 and 3, respectively. A stétistical analysis
of gestation length was not done in trial 2 becausg of a lack of accurate
breeding data. There were no significant differencés between treatment
groups in birth weight, éalving difficulty, calf vigor, and incidence
of retained plaéenta at 24 and 72 hrs. |

All of the dexamgthasone treated cows in trial 3 (Table 6) res-
ponded within 96 5rs after injection. Lack of accﬁrafe data on breediné

date and time of parturition prohibited a statistical analysis of
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EFFECT OF DEXAMETHASONE (DEX) GIVEN IN A SINGLE DOSE INTRA-

TABLE 4.
MUSCULARLY (I.M,) VS. INTRAVENOUSLY (I.V.) ON HEIFERS AND
CALVES THAT RESPONDED TO TREATMENTZ (TRIAL 1)
Treatment 1 Treatment 2 Treatment 3
Control’ 20 mg (DEX) 20 mg (DEX)
Measurement : 1.V, I.M,
No. cows 16 10+L12] 9,117
Birth wt. (kg) 29.5(0.882) 26.8(1.117) 27.6(1.177)
Calf vigor (1-4) 1.88(0.106) 2.0(0.134) 2.0(0.141)
Calving difficulty 1.00(0.143)¢ 1. 60(0 180)d 1.00(0.190)¢€
(1-4)
Gestation length . ,
(days) . 280.5(0.814)b 273.1(1.029)¢. 274(1.085)¢
Retained placenta , ‘
(24 hrs) 0.063(0.098)C  0.600(0.124)P  0.778(0.130)b
Retained placenta ‘ :
(72 hrs) 0.000(0.088)¢ 0.600(0.111)b 0.778(0.117)b
Period of gestation
at time of injection -- =14 to -7 =12 to -7
(days from term) ’ .
Hours from injection o
to parturition -- 57.4(2.89) 52.5(3.046)
Induction success, % -- 83.3 8L.8

4 Numbers in parenthes

actual number of cows treated.

significantly (P<.01

es are standard
All

)

€rrors.

Figures in brackets are

averages are least squares ‘means.
CAverages in the same line not having the same superscript differ.

€Averages on the same line not having the same superscrlpt differ

31gn1f1cant1y (P£.05

)

™ T T
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EFFECT OF DEXAMETHASONE (DEX) GIVEN IN TWO INJECTIONS OF

TABLE 5.
- DIFFERENT TOTAL DOSAGE AT A 24 HOUR INTERVAL ON HEIFERS
AND CALVES THAT RESPONDED TO TREATMENT2 (TRIAL 2)
Treatment 1 Treatment 2 Treatment 3
Control 20 mg 20 mg 10 mg 20 mg
Measurement I,.M, I.V. I.M. I.M.
No. cows 8 20.[211] 17 [18]
Birth wt. (kg) 31.4(1.491) 30.5(0.937) 32.9(1.016)
Calf vigor (l-4) 2.0(0.089) 1.80(0.056) . 1.88(0.061)
Calving difficulty ‘
(1-4) ' 1.0(0.227) 1.3(0.143) ©.1.2(0.156)
Retained placenta
(24 hrs) 0.000(0.155) 0.350(0.098) 0.294(0.106)
Retained placenta
(72 hxs) 0.000(0.145) 0.350(0.091) 0.177(0.099)
Period of .
gestation at
time of injection -- -14 to +3 -11 to -1
(days from term)
Hours from injection
to parturition - 51.0(2.729) 48.7(2.960)
Induction succes, % -- 95.2

9.4

84 Numbers in parentheses are standard errors. Figures in brackets
are actual number of cows treated. All averages are least squares
means.




-49-

TABLE 6. EFFECT OF DEXAMETHASONE (DEX) GIVEN 1IN TWO" INJECTIONS OF
DIFFERENT TOTAL DOSAGE AT A 24 HOUR INTERVAL ON COWS AND
CALVES THAT RESPONDED TO TREATMENTZ (TRIAL 3) F -

Treatment 1 Treatment 2 Treatment 3
Control 20 mg 30 mg 20 mg 20 mg
Measurement - . I.M. I.M, I.V. " I.M,
No. cows 31 2402671 0 21 [21
Birth wt. (kg) 31.0(0.791) 31.8(0.409) 33.0(0.961) -
Calf vigor (1-4) 2.13(0.058) 2.00(0.065) ©2,00(0.070)
Calving difficulty .
(1-4) : 1.0(0.041) 1.1(0.:047) 1.0(0.050)
Retained placenta ‘ :
(24 hrs) . . 0.000(0.065)**€ 0,375(0.073)*+°d 0,238(0.079)¢
Retained placenta : - _
(72 hrs) £ 0.000(0.059)¢  0.250¢0.067)%  0.191(¢0.071)¢-

Period of gestation

at time of injection

(days from term) -- -11 to O : -11 to +2
Induction success, % - 100 100

a8 Numbers in parenthes@s are standard errors. Figures in brackets are
actual number of cows treated. All averages are least squares means.

ggAverages on the same line not having the same superscript differ
significantly (P<.05). ,

**These averages differ significantly (P<.01).
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gestation length and the interval from injection td ﬁarturition. There
were no 51gn1f1cant differences between treatment groups in birth weight,
calving dlfflculty or calf vigor, but there were 31gn1f1cant differ- .
ences (P4.05 and P..01) in the incidence of retained placenta between
the dexamethasone treated groups end controls at 24 and 72 hrs post-
calving.

There were no significant differences in reproductive perform-
ance between the three treatment groups as'measured,by pregnancy rate
after a 45 day Breeainé season and average fertility score for the first
25 days of breeding in trial 'l (Table 7). Pregnancy rates were 81.3,

70 and 100% and fertility scores were 1.06, 1,38 end 1.8 for treatments
I, 2 and 3,:reSpective1y. \

In trial 2 (Table 8) pregnancy rates ﬁere 62;5,:75 and 58.8% and
fertility scores were 0;86, 1.34 and 0.74 for treetﬁents 1, 2 and 3,
respectively, but there were no significant differeﬁces between the
groups.

In trial 3 (Table 9) pregnancy rates were 83.9, 78.2 and 80.9% i
and.fertilit& ecores were 1.3, 1.08 -and 1.4l for treatments 1, 2 and
3, respectiveiy. None of the above differences proved to be statisti-
cally significant. |

No significant differences were fouﬁd in subseéuent calf per-

formance to weaning when treatments 1, 2 and 3 were compared in trial

1 (Table 10). Actual Weaning weights were 135.4, 133 and 139.1 kg
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TABLE 7. SUBSEQUENT FERTILITY OF INDUCED HEIFERS RECEIVING A SINGLE
DOSE OF DEXAMETHASONE (DEX) GIVEN INTRAMUSCULARLY (I.M.) VS,
INTRAVENOUSLY (I.V.)® (TRIAL 1)

Treatment 1 Treatment 2 Treatment 3

Control 20 mg (DEX) 20 mg (DEX)
Measurement ) ) 1.V. I.M,
No. cows 16 10 [12] 9 [11]

Pregnant after

45 day breeding : ‘

_season © 0.859(0.118) 0.767(0.158) 1.09(0.179)
Fertility score '

first 25 days . T

of breeding 1.06(0.248) 1.38(0.331) © 1.80(0.376)

& Numbers in parenthesés are standard errors. Figures in brackets are
actual number of cows treated., All averages are least squares means.

TABLE 8. SUBSEQUENT FERTILITY OF INDUCED HEIFERS RECEIVING TWO DOSES

OF DEXAMETHASONE (DEX) AT A 24 HOUR INTERVALZ (TRIAL 2)

Treatment 1 Treatment 2 Treatment 3
Control © 20 mg 20 mg 10 mg 20 mg
Measurement ‘ I.M., I.V. L.M, I.M.
No. cows 8 20 [ 21 : 17 [ 18]

Pregnant after
45 day breeding
season . 0.722(0.202) 0.774(0.110) 0.667(0.133)
Fertility score . : .
first 25 days
of breeding 0.861(0.337) 1.34(0.183) © 0.744(0.221)

2 Numbers in parenthesés are standard errors. Figures in brackets are
actual number of cows treated. All averages are least quares means,
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TABLE 9. SUBSEQUENT FERTILITY OF LATE CALVING AGED.COWS, RECEIVING TWO'
= DOSES OF DEXAMETHASONE (DEX) AT A 24 HOUR INTERVALZ (TRIAL 3)

Treatment 1 Treatment 2 Treatment 3
Control 20 mg 30 mg 20 mg 20 mg
Measurement ‘ 1.M. .M, I.V. I.M.
No. cows o 30 24 L2421 [21]

Pregnant after

45 day breeding .

season 0.836(0.078) 0.806(0.086) 0.865(0.149)
Fertility score

first 25 days

of breeding - 1.30(0.179) 1.08(0.198) = 1.41(0.343)

@ Numbers in parenthesés are standard errors. Figures in brackets are
actual number of cows treated. ‘All averages ‘are least squares means.




TABLE 10.

-53=

SUBSEQUENT PERFORMANCE OF CALVES FROM HETIFERS RECEIVING A

SINGLE DOSE OF DEXAMETHASONE (DEX) GIVEN INTRAMUSCULARLY
(I.M.) VS, INTRAVENOUSLY (I.V.)® (TRIAL 1).
Treatment 1 Treatment 2 ireatment 3
Control 20 mg (DEX) " .20 mg (DEX)
Measurement . I.V. I.M,
No. calves 14 T16] 9 [10] 9 [9]
Actual weaning _ ‘
wt. (kg) 135.4(6.011) 133.0(7.230) 139.1(8.641)
Adj. 205-day | - -
wt. (kg) 124.7(5.234) 121.1(6.527) 127.9(6.527)
ADG (birth to ' '
weaning) (kg) 0.464(0.024)  0.459(0.030) . 0.491(0.030)
Kg of calf
weaned/cow 118.5 119.7 139,1

& Numbers in parenthesés are standard exrors.
actual number of cows successfully treated.

squares means (kg).

Figures in brackets are
All averages are least

These averages were not statistically analyzed by trial.
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and kg of calf weaned per cow successfully induced were 118 5, 119.7
and 139.1 kg for treatments 1, 2 and 3, respectlvely-

Actuallweaning Weights were 122.4, 131.6 and 136.1 kg and ké of
calf Weaned'per cow spccessfully induced were . 107.1, 98.7 énd 112.1 kg
in treaﬁments 1, 2 and 3, respectively, trial 2 (Table 11). However,
there were no significant,differencgs found Between_groups when the
above averéges for actual weaning weight were compared. No Significant
differences in the otherx méésured éarameters were found between treat-
ment groups wﬁen compared.

In trial 3 (Table 12) no significant differenées_were found be-~
" ;wéen group; when subéequent calf performance was compared. Actual
weaning Weighté were 137.5, 125.5 and 128.3 kg fof treatments 1, 2 gnd

3, respectively.

A statistical analysis comparing controls with induced animals
across trials 1, 2 and 3 for kg of calf weaned pér-cow successfully
" induced revéaiéa no significant differences between the groups.

Fall calving 1973

In trial 11 (Tab}e 13) parturition was induced after flumethasone
injéction in 92:3 and 95.2% of the cows in treatments 2 and 3, respec-
tively. Two cows, one from each induction treatment did not respond to
flumethasone treatméﬁt, but were retreated with flumethasoné 10 days
1ater; Both.calved as é result of retreatment. Cdnsequently, the

average birth date of the two non-induced cows was 241.1 as compared to
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TABLE 11. SUBSEQUENT PERFORMANCE OF -CALVES FROM HEIFERS RECEIVING TWO ‘
DOSES OF DEXAMETHASONE (DEX) AT A 24 HOUR INTERVAL® (TRIAL 2)

Treatment 1 " Treatment 2 TreatmentA3
_ Control 20 mg 20 mg 10 mg 20 mg
Measurement ‘ - I.M. 1.V, I.M,. TI.M.
No. calves ' 7 81 : 15 [2d] L 14 07
Actual weaning
wt. (kg) . 12274(7'140) 131.6(4.838) . 136.1(5.530)
Adj. 205-day ° : B _
wt., (kg) - . 117.9(7.252) 126.6(4.954) . 130t2(5.12$)'
ADG (birth to o '
weaning) (kg) 0.418(0.034) 0.468(0.023) 0.477(0.024)
Kg of calf . '
weaned/cowP 107.1 - 98.7 112,1

& Numbers in parentheses are standard errors. Figures in brackets are
actual number of cows successfully treated. All averages are least
squares means (kg). _ :

These averages were not statistically analyzed by trail, -
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TABLE 12. SUBSEQUENT PERFORMANCE OF.CALVES FROM LATE CALVING AGED COWS
RECEIVING TWO DOSES OF DEXAMETHASONE (DEX) AT A 24 HOUR
INTERVALZ (TRIAL 3)

Treatment 1 Treatment 2 Treatment 3

, : Control " 20 mg 30 mg 20 mg 20 mg
Measurement . I.M. T.M, I.V. I.M,
No. calves - 25 [31] 18 [24] | 20 [21]
Actual weaning ‘ :

wt. (kg) 137.5¢4.225) 125,5(5.102) 128.3(4.743)
Adj. 205-day _ |

wt. (kg) , 133.6(4.203) 128.0(5.097) 129.8(4.699)
ADG (birth to : . ' . g

weaning) (kg) 0.505(0.019) 0.468(0.023) 0.473(0.021)
Kg of calf .

weaned/cowP . 110.9 94.1 122.2

a8 Numbers in parentheses are standard errors. Figures in brackets are
actual number of cows successfully treated. All averages are least
squares means (kg).
These averages were not statistically analy zed by trial.




TABLE 13. EFFECT OF FLUMETHASONE (FLU) GIVEN IN A SINGLE INJECTION VS. FLUMETHASONE GIVEN

IN TWO INJECTIONS 12 HOURS APART ON COWS AND CALVES AT PARTURITION® (TRIAL 11)
Treatment 1 Treatment 2 Treatment 3 Cows  not responding
_ Control 10 mg (Flu) 10 mg (Flu) to treatment
Measurement ‘ single injection double injection
No. cows 36 ‘ 12 [13] ~ 20 [21] - 2
Birth date

(day of year)
Birth wt. (kg)
Calf vigor (1-3)

Calving difficulty

(1-4)
Gestation length
(days)

Retained placenta

(24 hrs)

Retained placenta

(1 week)

Period of gestation

tion (days from

238.3(0.'709)dbc 232.6(0.972)%®  231.2(0.776)¢® 241.1(2.333)b

34.2(0.998) 32.2(1.383) 30.6(1.089) 28.2(3.311)
1.06(0.063) 0.97(0.087) "~ 1.03(0.069) 1.00(0.208)
0.96(0.056) 1.07(0.077) 1,10(0.061) 0.90(0.184)

-Lg—

284.3(0.702)P  278.8(0.962)¢5¢  277.5(0.768)°®  283.9(2.308)Pd

0.088(0.084) 0.605(0.115) 0.692(0.092) 0.534(0.275)

0.039(0.083)  0.358(0.113) 0.373(0.090) 0.431(0.271)

"at time of injec- o . ' ol |
- =13 'to -6 ° -13 to -6~ ~13 to -12

term)

4 Numbers In parentheses are standard errors. Figures in brackets are actual number of

cows treated,

All averages are least squares means,

bc Averages on the same line not having the same superscript differ significantly (P4.01).
de Averages on the same line not having the same superscript differ significantly (P<.05).




58~

232.6 and.23}.2 for treatments 2 and 3 (P<«.0l), respectively. Gestation
leﬁgfh:féf éesﬁsnding animals was shorter by 5.1 days (P<.05) in treat-
ment 2 and by 6.4 days (P<.01l) in treatment 3 than in the nonfrespoﬁd-
ing animals.. No other significant differences were.found when non-
respondiqgéﬁﬁanS'were compared to résponding animals in‘treatments 1,
2 and 3 for all measured parameters.,

Non-iﬁduced animals were then excluded from the analysis (Table
14)., Average birth dates were 238.3, 232.6 and 231.2 for.treatments i,
2 and 3, respectively, with\animais in treatment 1 (control) having
an average birth date significantly (P<.0l) later in the year than
those animals in treatments 2 or 3. Birth Weight for the control group
was greater Ehan that of treatment 3 (P<.QS) but no differenée»was
found when the control and treatment 3 were compared with treatment 2,
Gesfatidn length was shortened (P<.0l) in comparison to controls by
5.5 and 6.8‘days in treatments 2 and 3,.respeétive1y. There was a sig-
nificant increase (P« 0l) in the incidenﬁe of retained placenta in the
treated groupé éver the control at 24 hrs. At 1 week, the animals in
tre;tment 2 (P<.05) éndhfreatment 3 (P<,Olj showed significantly higher
‘incidence of retained placental membranes-than the control, No other :;
significant diffexeﬁces_between groups were found in measured péfaﬁeters.

In trial 12 (Table 15) parturition was induced in 86.4 and 100%
of the coﬁé_in t?eatments 2 and 3, respectiveiy. ‘Three cows in treaff

ment 2 failed to fespond to flumethasone treatment within 96 hrs of

i pr——p———: T =771 T
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TABLE 14. EFFECT OF FLUMETHASONE (FLU) GIVEN IN A SINGLE INJECTION VS.
- FLUMETHASONE GIVEN IN' TWO INJECTIONS 12 HOURS APART ON COWS
AND CALVES THAT RESPONDED TO THE TREATMENT WITH EARLY
PARTURITIONZ (TRIAL'%E)

Treatment 1 Treatment 2 Treatment 3
o Control 10 mg (Flu) .10 mg (Flu)

Measurement single injection double injection
No. cows 36 12 [131 | 20 [21
Birth date

(day of year) 238.3(0.717)b 232.6(0.981)¢  231.2(0.783)°€
Birth wt. (kg) 34.4(0.998)* - 32,4(1.361) - 30.8(1.089)*
Calf vigor : o

(1-3) - 1.06(0.064) 0.97(0.087) 1.03(0.070)
Calving difficulty : . '

(1-4) ' 0.96(0.057) 1.07(0.077). 1.10(0.062)
Gestation length : ’ . .

(days) 284.3(0.710)°  278.8(0.971)¢ 277.5(0.775)¢
Retained placenta : ' ' .
" (24 hrs) _ 0.029(0.083)®  0.598(0.113)¢  0.686(0.090)¢
Retained placenta b )

- ‘ b* . *bc , c

(1 week). 0.030(0.081) 0.350(0.111)" - 0.367(0.089)
Period of gestation ' -

at time of injec- :

tion (day from term) -- -13 to -6 . =13 to -6
Hours from injection .

to parturition - 49.68(4.112)  46.48(3.446)
Induction successd = -- 1.133(0.112) 1.171(0.098)

& Numbers in parentheses are standard errors. Figures in brackets
are actual number of cows treated, All averages are least squares :.
means. :

Averages on the same line not having the same superscript differ
significantly (P<£.01). -

* These averages differ significantly (P«.05)

d  One more cow was added to treatment 3 for this analysis.

be




TABLE 15. EFFECT OF FLUMETHASONE GIVEN IN A SINGLE INJECTION VS, FLUMETHASONE (FLU) GIVEN
IN TWO INJECTIONS 12 HOURS APART ON COWS AND CALVES AT PARTURITION2 (TRIAL 12)

Treatment 1 Treatment 2 Treatment 3°  Cows not responding
Control 10 mg (Flu) 10 mg (Flu) to treatment
Measurement ' single injection double injection :
No. cows 34 19 [22] 19 T191] 3
Birth date

‘(day of year)

Birth wt. (kg)

Calf vigor (1-3)

Calving difficulty
(1-4)

Gestation length
(days)

Retained placenta
(24 hrs)

Retained placenta
(1 week),

Period of gestation
at time of injec-
tion (days from
term) .

248.6(0.952)d 241.9(1.102)°€ 242.,4(1.191)€ . . 254.9(2.695)b

35.4(0.794)b 27.2(0.930)¢ 28.4(0.998)¢ 36.5(2.268)b
1.0(0.000) 1.0(0.000) 1.0(0.000) 1.0(0.000)
1.02(0.067) 1.08(0.077) 1.12(0.083) 0.98(0.188)

-09—

286.2(0.932)¢  278.8(L.079)f 279.4(1.167)f 283.6(2.640) £
0.053(0.073)Pf  0.562(0.084)€PC 0.762(0.091)ce 0.004(0.205)bPE

0.064(0.079) - 0.458(0.091) 0.643(0.099) 0.111(0.223)

- - 213 to -4 . -14 to =4  -26 to =12

a

Numbers iﬁ‘parentheses are standard errors., Figure in brackets are actual number of

cows treated. All averages are least squares means.
ed Averages on the same line not having the same superscript differ significantly (P4,01),
ef Averages on the same line not having the'same superscript differ significantly -(P<.05).
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injection. These cows calved significantly (P<£.01) later in the year
than the successfully tréated cows in treatmenfs 2 aﬁd’S.‘Birfh weight
was decreaséd in the responding animals when-compared to non-respoﬁding
animals (P<.0l). Gestation iength was shortened (P<.05) inithose animals
being succeésfully indﬁced as compared‘to those non-succeésfully induced.
An increase in retention of placental membranes at 24 hrs was found when
responding animals Were‘compared.to non-respoﬁding animals in treat-
ment 2 (P<.05) and when all animals in treatment 3 were compared to
those non-responding in treatment 2 (P<.0l). Calf vigor, calving“
difficulty aﬁd retention of élacenﬁal membranes at one week were not
significantly affected when responding animals were compared to those
that did not respond to treatment.

The effeéts of the two antibiotic treétments in treatment 2 for
cows with retained placentas were compared statistically. There was a
significant (P(.Q5) decrease in the number of cows responding to the
induction treatment-in the cows injected with 1ong‘acting antibiotic
at timé of flumethasone treatment compared to the cows treated with
antibiotic at 24 hrs postcalving. No differences could be detected
in-any other measured parameter. |

In the next anal&sis, the non-induced treated animals were omitted
(Table 16). In this comparison the induced animals had a significantly
(P <.01) eariiér birth gate, shorter gestafion length, higher incidence
of retained'placenta and lower birth weight of the calves than the

controls., There was a significant (P«<.05) increase in incidence of

™ 7 e
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TABLE 16. EFFECTS OF FLUMETHASONE (FLU) GIVEN IN A SINGLE INJECTION
- VS. FLUMETHASONE GIVEN IN TWO INJECTIONS 12 HOURS APART ON
COWS AND CALVES THAT RESPONDED TO THE TREATMENT WITH EARLY

PARTURITIONa (TRIAL 12)

Treatment 1 Treatment 2

Treatment 3
Control 10 mg (Flu) 10 mg (Flu)
Measurement ’ single injection double injection
No. cows : 34 19 [22]
Birth date - :

(day of year) . 248.6(0. 927)b 241.8(1.071)¢  242.3(1.158)¢
Birth wt. (kg) 35.2(0. 771) 27.2(0.885)¢ .28.4(0.953)¢
Calf vigor _ ,

(1-3) 1.00(0.000) .1.00(0.000) 1.00(0.000)
Calving difficulty - . : ' ' A

(1-4) 1.03(0.068) 1.08(0.078) 1.12(0.084)
‘Gestation length .- )

(days) ‘ 286.0(0.918)b 278.7(1.060)¢ 279.4(1.146)°¢
Retained placenta o :

(24 hrs) 0.055(0.074)¢  0.562(0.085)P*.  0.762(0.092)P*
Retained placenta " o ' o

(1 week) 0.065(0.080)¢  0.458(0.093)P 0.642(0.100)P
Period of gesta- ' :

tion at time of

injection (days . :

from term) - -- -13 to -4 -14 to -4
Hours from injec- . ,

tion to parturition -- 45.51(4.447) 53.98 (4.946)
Induction success -- .0.886(0.046) 0.980(0.050)

4 Numbers in parentheses are standard errors,

Figures in brackets are

actual number of cows treated. All averages are least squares means.
bc Averages on the same line not having the same superscrlpt differ

significantly (P<.01l).
* These averages differ significantly (P<.05).
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retained placenta in treatment 3 over treatmentlz, Calf vigor and
calving diffiéﬁity were not affecte& by treatméﬁt.: Furthermore, no
significané'aifferences were found when treatments 2 and 3 Wéré com-
pared for hdurs from injection to parturition and induction success.

In triai 13, parturition was induced in 91.7 and 83.3% of the
cows in treatmenfs 2 and 3, respectively. An analyéis of all animals
(Table 17), including unresponsiﬁe'treatgd‘animals, disclosed signifi-
cant differences for decreased birth weight (P<.05) and deéreased
gestation length (P<.0l) over the coﬁtrols but not befﬁeen the treated
groups. No differences between responding‘and non~responding animals
were found when birth date, calf vigor, calving difficulty and reten-

tion of placental membranes were compared.

An analysis deleting non-responding animals was then pexrformed

(Table 18). 1In this comparison; animals in treatments 2 and 3 had
significantly (PL.05) sﬁaller birth weights than those in treatment 1
(control). Calving difficulty was increased in trgafment 2 over the
controls (P<.,05) and over treatment 3 (P<.0l). Howe&ef, calf vigor
was not affected by either treapﬁent. A significént‘decrease (P<.01)
in gestétion‘length was found when treatment 2 was compared to treatment
1, but no differences were found when treatment 3 was cqmpared to either
treatment 1 or 2. The 24 hr placentél chéck showed significantly in-
creased placental retention in treatment 2 over treétment 1 (P<.05)
and in treatment 3 over treatﬁent'l (P<.01). There were no significant
-differenceé in hours from injection to parturitioﬁ"and induction success

between treatments 2 and 3.




TABLE 17. EFFECTS OF TWO DOSE LEVELS OF FLUMETHASONE (FLU) ON COWS AND CALVES AT
PARTURITION? (TRIAL 13)
Treatment 1 ‘Treatment 2 Treatment 3 Cows not responding

Control 10 mg (Fluw) 7.5 mg (Flu) to treatment
Measurement single injection single injection - :
No. cows 10 11 121 10 [12] 3
Birth date . ' _

(day of year) 253.1(1.654) 253.6(1. 847)f - 254.3(1.662) 261.7(2.947)

Birth wt. (kg) 34.5(1.270)%  30.6(1.406) 30.2(1.270)E 34.7(2.268)€
Calf vigor (1-3) 0.962(0.128) 1.227(0.143) ©0.902(0.129) 0.898(0.228)

Calving difficulty’

(1-4) 1.02(0.113) 1.37(0.127) 0.888(0.114) 1.04(0.202)
Gestation length .

(days) ,284.8(1.032)°b 280.5(1.153)c 282.4(1.037)¢ 287.7(1.840)b
Retained placenta '

(24 hrs) =0.113(6.150) 0.277(0.168) 0.624(0.151) -0.111(0.268)
Retained placenta’ .

(1 week) -0.090(0.156) - 0.158(0.174) 0.389(0.157) -0.145(0.278)
Period of gestation - )

at time of injec-

tion (days from

- -14 .to -3 -8 to -3 -11 to -7

term)

cows treated,

ef

Numbers in parentheses are standard errors.
All averages are least squares means.
bc Averages on the same line not having the same superscript differ significantly (P 01)
Averages on the same line not having the same superscript. differ significantly (P .05).

"Figures in brackets are actual number of

—179_
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TABLE 18, EFFECTS OF TWO DOSE LEVELS OF FLUMETHASONE (FLU) ON COWS
AND CALVES THAT RESPONDED TO THE TREATMENT WITH EARLY
PARTURITIONZ (TRIAL 13)

Treatment 1 Treatment 2 Treatﬁent 3

Control 10 mg (Flu) 7.5 mg (Flu)
Measurement single injection single injection
No. cows 10 11 L2 . 10 [2]
Birth date -

(day of year) 253.2(1.75‘1)e ' 253.7(1.969)f . 254.,4(L. 769)
Birth wt. (kg) 34.3(1.293) 30.2(1.429) 29, 9(1 29)
Calf vigor : '

(1-3) - ‘0.96(0.133) 1.24(0.149) | 0.89(1.134)
Calving difficulty cdy . a%

(1-4) 1.02(0.113) 1.38(0.127) 0.87(0.114)¢
Gestation length : ' : d

(days) 284.8(1.079)d 280.4(1.213)¢ °~ 282.5(1.090) ¢
Retained placenta .

(24 hrs) . -0.132(0.158)¢* 0.255(0. 178)°d* 0.603(0.160)%
Retained placenta

(1 week) . -0,106(0.164) . 0.138(0.185) - 0.371(0.166) .

Period of gestation
time of injection : , -
(days from term) -— -14 to -3 ~8 to -3

Hours from injection .
to parturition : -- 47.38(6.364)  39.38(4.916)
Induction success -- 1.019(0.128) - 0.756(0.131)

4  Numbers in parentheses are standard errors. Figures in brackets

are actual number of cows treated. All averages are least squares
means.

cd Averages on the same line not having the same superscript differ
significantly (P<.01).

ef Averages on the same line not having the same superscript differ

significantly (P«£.05).

These averages differ significantly (P4.05).

5k
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. An anaiysis of ail animals in trial 14 (Table 19) showed no
significant &iffefences in induction success between treatments 2 and
3. Eighty-nine and 84% of the cows responded to the flumethasone in
treatments Z.and 3, respectively. The non-responding animals calved
significantly (P4.01) later in the year than the responding animals
and significantly earlier (P£.0l) in the year than the controls
(Treatment 1). There was a éignificant decrease (f<.Ql).in birth
weight in fhé fespoﬁding animals in treatments 2 and 5 as compared to
those not responding to treatment, No differences were found when calf
vigor and calving difficulty were compared between-responding and non-
‘responding groups. Incidence of retained placenta was increased .between
the responding animals in treatment 2 and the non~responding animals
(P<.01) and .between the responding animals in treatment 3 and the non-
responding ;nimals (P«.05).

‘Another statistical analysis was performed which omitted all
animals Whiéh di& not reséond to the induction treatments (Table Zd).
The average birth dates for animals in treatments 2.énd 3 were earlier
(P<.01) in the year than those in treatment 1 (Control). Birth weight
was significantly decfeased (P<.01) in treatments 2 and 3 as coﬁpared
to the control; In addition, an increasé in retention of placental
membranes (P<:01> was found in the induced treatments .over the control.
No differences were found when all 3 treatments were compared for calf
vigor and calving difficulty., The mean intervals between injection and

parturition were 38.26 and 37.99 for treatments 2 and 3, respectively.

T




of cows treated.
bcde Averages on the same line not having the samé superscript differ significantly (P<,01).

All averages are least squares means.

TABLE 19. EFFECT OF A,M, VS. P.M, INJECTION OF FLUMETHASONE (FLU) ON COWS AND CALVES AT
PARTURITION? (TRIAL 14)
_Treatment 1 Treatment 2 Treatment 3 Cows. not responding
Control 10 mg (Flu) 10 mg(Flu) to tréatment
. ' A M, single P.M. single -
Measurement . injection iniection
No. cows 21 33 [37] 32 [38] 10
Birth date ) .
(day of year) 271.8(1.,.120)b 262,.2(1.044)¢ 262.7(0.941)¢ 266.8(1.372)d
Birth wt (kg) 39.9(1.542)P  34.0(1.429)¢ 34.5(1.293)¢ 39.7(1.882)P
. Calf vigor (1-3) 1.000(0.036) 1.03(0.034) 1.00(0.030) 0.99(0.044)
- Cavling difficulty .
(1-4) 0.87(0.173) -1.10(0,161) 1.07(0.146) 1.10(0.212)
Retained placenta ) L .
(24 hrs) -0.226(0.144)C - ‘O.401(0.135)be 0=255(0.121)de, -0.086(0.177")Cd
Retained placenta
(1 week) : -0.203(0.141)¢f  0.243¢0.131)P°  0.190(0.118)®¢  -0.164(0.173)¢E
Period of gestation
at time o0f injec-
tion (days from .
term) -- =20 to +9 =20 to +10 -20 to -1
a Numbers in parentheses are standard errors. Figures in brackets are actual number

—49-
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TABLE 20, EFFECT OF AN A.,M, VS, P.M, INJECTION OF FLUMETHASONE (FLU)
ON COWS AND CALVES THAT RESPONDED TQ THE TREATMENT WITH
EARLY PARTURITION® (TRIAL 14)
' Tregatment 1 Treatment 2 Treatment 3
Control 10 mg (Flu) 10 mg (Flu)
A M. single P.M. Single
Measurement injection injection: .-
No. cows 21 33 [37] 32 [38]
Birth date b
(day of year) 271.8(1.181) 262.3(1.103)¢ 262.7(0.994)€
Birth wt. (kg) 40.1(1.406)®  34.5(1.315)¢ 34.7(1.202)¢
Calf vigor . _
(1-3) 1.00(0.038) 1.03(0.036) 1.00(0.032)

Calving difficulty
(1-4)

Retained placenta
(24 hrs)

Retained placenta
(1 week)

Period of gestation.
at time of induc~
tion (days from
term) o

Hours from injection
to parturition -

Induction success

0.85(0.175)
-.216(0.148)°€

-.204(0.149)¢

1.06(0.164)
0.421(0.138)P

0.244(0.139)b

=20 to +9°

38.26(5.33) -
0.956(0.113)

1.04(0.147)
0.270(0.123)P

0.190(0.125)P

~20 to +10

- 37.99(4.780)

0.899(0.101)

@ Numbers in parentheses are standard errors. Figures in brackets

are actual number of cows treated.

means.
bc
significantly (P

.01).

All averages are least squares

Averages on the same line not having the same superscript differ
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However, there was a. difference. (P= ,187).in the calving ffequencies
between 18.00 and 06.00 hrs or 06:00 and 18.00 hrs (Table 21) with
63.6 and 81.2% of the cows in treatments 2 and 3, respectively, calv-
ing between 06. ‘00 and 18. 00. hrs. No 31gn1f1cant differences were
found when the treatéd cows calving in an 8 acre pasture were compared
to those treafed cows calving in the confines of‘a‘corral for calving ’
difficulty and vigor of the calf.

In triai 15 (Table 22) 100% of fhe animals.treated with flumetha-
sone in-treatment 2 responded to the injection. Animals in treatment 2
calved 5.7 dajs:earlier in the year (P£.05) than those in treatment 1
(Control). No differences were found between treatment groups when
birth weight and calf vigor wéré compared, However, calving d1ff1cu1ty
was significantly increased (P<.05) in the treaﬁed animals over_the
controls while gestation 1eﬁgth was decreased (P<.0l) in the.treatea
animals when'compared to controls. The analysis showed significant
increases in rétention:of placental membranes‘(Pé.Ol? in treated
animals ovef the controls. The average time frbm injection of flumetha-
sone to parturition was 53.5 hrs for the induced aniﬁals.

In tria1.16'(Tab1e 23) all flumethasone Freated animals were
successfully induced, and thé treated animals (Treatment 2) calved
10.7 days ear11er in the year (B«<.05) than the controls (Treatment 1).
Birth weight was significantly decreased in anlmals in treatment 2 as
compared to those in treatment 1, but no differences were found in any

other measured parameter, The average time from injection to parturition
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TABLE 21. NUMBER OF CALVINGS OBSERVED DURING THE DAY OR NIGHT AFTER
INDUCTION OF PARTURITION WITH 10 MG FLUMETHASONE IN CATTLE

Time of calving
Treatment No. cows 18.00 to 06.00 hrs 06.00 to 18.00 .hrs

Treated in A.M. 33 12 (36.47%) 21 (63.6%)

Treated in P.M. 32 6 (18.8%) 26 (81.2%)
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" TABLE 22. EFFECT OF FLUMETHASONE (FLU) ON TWO-YEAR-OLD HETFERS AND
CALVES AT PARTURITION® (TRIAL 15)

Treatment 1 . Treatment 2

Control ’ 10 mg (Flu)

Measurement . single injection
No. cows _ ' 9 : 9 [9]
Birth date (day of year). 238.2(2.532)* 232.5(3.026)*
Birth wt. (kg) . 31.1(0.88L) . 29.0(1.043)
Calf vigor (1-3) 1.00(0.083) 1.07(0.099)
Calving difficulty (1-4) 1.00(0.133)* 1.46(0.159)* -
Gestation length (days) 280.9(1.007)** . 275.6(1.204) %*
Retained placenta (24 hrs) 0.000(0.107) ** . 0.857(0.128)%**
Retained placenta (1 week) 0.000(0.107) ** 0.857(0.128)%*
Period of gestation at . - ;

time of injection -

(days from term) C - ’ =12 to =2
Hours from injection . , :

to parturition - 53.5(6.256)

a Numbers in parentheses are standard errors., Figures in brackets
are actual number of cows treated. All averages are least squares
means. ' S

% These averages differ significantly (P<.05)

*% These averages differ significantly (B4.01)"

T T
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TABLE 23, EFFFECT OF FLUMETHASONE (FLU) ON TWO-YEAR-OLD HEIFERS AND
CALVES AT PARTURITIONZ (TRIAL 16)

Treatment 1 - Treatment 2
_ Control 10 mg (Flu)
Measurement - ) single injection
No. cows 5 7 [7
Birth date (day of year) 252.9(3.078)* 242.2(2.575)*
Birth wt. (kg) 31.1(0.907)** ! 27.000.771)**
Calf vigor (1-3) 1.0(0.000) . ) 1.0(0.000)
Calving difficulty (1-4) 1.33(0.298) 1.13(0.250)
Gestation length (days) 280.3(1.565) . 275.7(1.310)
Retained placenta (24 hrs) - 0.250(0.223) 0.458(0.187)
Retained placenta (1 week) 0.000¢0.192) - 0.292(0.161)
Period of gestation at
time of injection
(days from term . -- -12 to -4
Hours from injection
to parturition -- , - 43.7(2.811)

a  Numbers in parentheses are standard errors. Figures in brackets
are actual number of cows treated. All averages are least squares
means. ‘

* These averages differ significantly (P4.05).

*% Thése averages differ significantly (P4.01).




-73-

was 43.7 hrs in treatment 2.

A compérison of the induced treatmentS‘with the controls in trials
11-14 showed that the flumethasone treated cows took 35 days to com-
plete the calving season as compared to 51 days for the controls
(Figure 3). This was a decrease of 16 days in the calving season
for the treétea cows. An analysis of all animals (Table 24), excluding
unresponsive treated animals, in trials 11-14 disclosed significant
differences for decreased birth weight and increased retention of
placentéi membranes (PL.Ol)‘for'the flumethasone treated animals over
the controls., A significant increase (P4.05) in églving difficulty
was found when all responding animals in treatment 2 were compared to
those animals in treatment 1 (control), However, no.difference in
calving difficuity was found when the responding animals in treatment 3
were compared .to the controls and treatment 2;

A combined statistical analysis of trials 1l. and 12, omitting
controls Wefe performed to study the effects of gestétion length at
time of flumethasone injection on the various parameEErs (Table 25).

" Gestation length at time of flumethasone injeétion significantly affect-
ed (PL.OS)'reéention of placental membranes at 24 hrs and 1 week, and
als; significantly affected (P4<.0l) vigor of the calf. |
The analeis of wvariance in whicﬁ calf vigof was regressed on
gestation';ength at time of flumethasoﬁe injection (Iable 25) indicated
that vigor of the calf at birth was not linear in late géstation but -

that at births prior to 273 days and those past 275 days calf vigor
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Figure 3, Length of induced calving season as compared to actual length of normal
calving season in trials 11-=14.
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TABLE 24, EFFECT OF FLUMETHASONE (FLU) ON COWS AND CALVES THAT
RESPONDED TO THE TREATMENT WITH EARLY PARTURITIONZ
. (TRIALS 11 - 14)

Treatment 1 Treatment 2 Treatment 3

Measurement ) Control (Flu) ) (Flu)
No. cows . 101 75 L84l 82 [90]
Birth date | _ )

(day of year) 252,7(0. 491)b 247.6(0.535)C - 247.4(0.515)¢
Birth wt. (kg) 35.4(0. 522) 30.4(0.589)€ . 30.2(0.544)¢
Calf vigor .

(1-3) 0.97(0.026) 1.02(0.029) ©0,98(0.027)
Calving difficulty

(1-4) 0.97(0.050)* 1.14(0.055)%* - 1.08(0.053)
Retained placenta ' - ) :

(24 hrs) 0.006(0.050)¢  0.536(0.055)P  0.625(0.053)P
Retained placenta : - '

(1 week) -.013(0.051)¢  0.367(0.056)P  0.44(0.054)b
Period of gestatiom

at time of injec-

tion (days from ‘

term) -- -20 to +9 - =20 to +10
Hours from injection .
- to parturition - 45.13(1.681) 46.81(1.616)

a Numbers in parentheses are standard errors. Figures -in brackets
are actual number of cows treated. All averages are least squares
means.

bc Averages on the same 11ne not having the same superscrlpt dlffer
significantly (P<.01).

*  These averages-differ significantly (P<.05).




TABLE 25. EFFECT OF FLUMETHASONE ON COWS AND CALVES IN TRIALS 11-12 THAT RESPONDED TO THE TREATMENT
WITH EARLY PARTURITION (CONTROLS EXCLUDED)2
Least squares means’
Birth date Birth wt. Calf vigor Difficulty Retained placenta Hours from
(day of year) (kg) (1-3) (1-4) (24 hrs) (1 week) injection
Source N to calving
Trial
E 32 232.2(0.117)b 31.5(0.748)b 1.02(0.024) 1.10(0.082) 0.629(0.088) 0.357(0.094) 47.39(2.810)
2 38 242.3(0.102)C 28.4(0.658)€ 1.00(0.021) 1.08(0.072) 0.693(0.077) 0.517(0.082) 50.12(2.447)
Treatment
2 31 237.2(0.115) 29.7(0.726) 1.00(0.024) 1.07(0.081) 0.607(0.087) 0.409(0.092) 48.37(2.760)
3 39 237.3(0.100) 30.2(0.635) 1.02(0.021) 1.12(0.071) 0.665(0.076) 0.466(0.081) 48.14(2.405)
Sex
Male 38 237.2(0.100) 30.4(.0635) 1.02(0.020) 1.09(0.070) 0.513(0.075)®0.416(0.080) 46.50(2.395)
Female 32 237.3(0.114) 29.5(0.727) 1.00(0.023) 1.10(0.081) 0.758(0.086)Y 0.459(0.092) 51.01(2.750)
Sire
1 12 237.0(0.175) 26.8(1.111)€ 1.00(0.036) 1.00(0.123) 0.357(0.132) 0.182(0.141) 37.92(4.197)¢
2 19 237:5(0:152) 30.6(0.975)b 1.04(0.031) 1.18(0.108) 0.746(0.115) 0.422(0.123) 53.65(3.663)d
3 16 237.2(0.155) 30.2(0.998)P 0.99(0.032) 1.10(0.109) 0.746(0.117) 0.666(0.125) 47.53(3.726)ed
4 23 237.3(0.125) 32.7(0.816)P 1.00(0.026) 1.09(0.883) 0.694(0.095) 0.480(0.101) 53.92(3.011)4
Regression
on gesta-
tion length
at time of
injection -=- =,0905%* 0.2443 0.0016%* -.0077 =+ 0h9 2k =0531* =1 1713
a Numbers in parentheses are standard errors. All averages are least squares means.

bc  Averages on the same line not having the same superscript differ significantly (P<.01).
de Averages on the same line not having the same superscript differ significantly (P<.05)

£ All regression b values are linear except for that of vigor which is quadratic.

value for vigor was analyzed in a model excluding bulls with one more observation.

* P« 05.
*% P<,01.

The regression b

-9L-
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was decreasing (Figure 4). In the same analysis where retention of
placental membranes was regressed‘oﬁ gestation length at time of injec-
tion it Was.found that the number of cows being diaénosed as retained
decreased ag the:cows were treated closer to'term. Parfial regressibn
coefficients ﬁéfe ~.0692 and ~.0531 fof the partial regressions of
retained piacenta af 24 hrs (Figure 5) and 1 week (figure 6) on gesta-
tion length at time of injection, respectivel&. |

In a separate gnalysis again using only flumethasone treated
animals in trials 11 and 12 but ingluding non-responding animals,
it was found that length of gestation at time of flumethasone injection
significantly (P<.0l) affected induction succe;s (Table 26). The
regression of induction success on gestation 1ength at time of-injection
was linear and.indicate& that as.cows were induced later in gestation
an increase in the number of cows responding -to tﬁe treatment was
found (Figure 7).

All responding flumethasone treated animals with accurate or

——

approximated gestation length information in trials ;I through 14 were
combined in one analysis to determine the effects qf gestation length
‘at time of ihjectibn on birth weight, calf vigor, calving difficulty,
retention of p;acental membranes at both 24 hrg'and i Wegk and hours
from injection ot parturition (Table 27). Gestationllength at time
of flumethaéone injection sigpificantly affected Birth weight and hoﬁrs.

from injection to parturition (P<.05), and affected calf vigor and
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Figure 4. Partial regression of calf vigor score on gestation length
at time of injection in cows successfully treated with
flumethasone in trials 11-12.
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TABLE 26. EFFECT OF GESTATION LENGTH ON INDUCTION SUCCESS IN COWS
TREATED WITH FLUMETHASONE FOR EARLY PARTURITION (CONTROLS .
NOT ' INCLUDED)

Induction success

Trial 11-12 Trial 11-14
Mean S 0.946%.228 ~ 0.887F.318
Linear regression on .
-gestation’ length at , e
time of injection? 0.0287%*%* "~ 0.0155%

4 Linear regression b values.
* P<£L,05
*% P01
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Partial regression of induction success on gestation length at injection in cows

successfully treated with flumethasone in trials 11-12.
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retention of placental membranes at 24 hrs (P<.0l).

The analysis of varianée in whiéh birth weight.was.regressed on
gestation 1ength.at time of injection (Table 27) indicated that growth
of the calf was linear iﬁ late gestation (Figure 8). Hours frém
injection to parturitioﬁ.was regressed on‘gestationilepgth at time
of injéction also, and showed that as treatment is given closer to
term, the amount of time between injectioq and partdrifion is decreased
linearly (Figure 9). When calf vigor was regressed.oﬁ.gestationllength
at injection- (Table 27) a non-linear relationship was observed whiéh
indicated deqreased vigor if parturitioﬁ took place érior to 275 days
of gestation in induced cows (Figure 10). One other_regreséion on
gestation iength at injection was significant. This ﬁas retention of
placental membranes at 24 hrs. The partial regreséion'coefficient
was negative gnd indicated a decrease in ;etention of placéntal
membranes ashcows‘wére successfully induced éloser to term (Figure 11).
Hours fromzinjection to. calving was also found to have a significant
effect on the incidence of retained placenta'at 24 ﬁrs after parturi-
tion. The partial regression coefficient was 0.0234'(P<505) for the
regression of fetained_placenta at 24 hrs on hours from injection to
calving. Standard partial regression coefficients ﬁére then calculated .
to determine ﬁhich factor was more important in determining placeﬁtai
retention at 24 hrs after parturition. Gestétioq length atvinjectioﬁ

was . found to be 10 times more important in predicting incidence of
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TABLE 27. EFFECT OF FLUMETHAZONE ON COWS AND CALVES IN TRIALS 11-14 THAT RESPONDED TO THE TREATMENT
WITH EARLY PARTURITION (CONTROLS EXCLUDED)Z
Least squares means
Birth date Birth wt. Calf vigor Difficulty Retained placenta Hours from
(day of year) (kg) (1-3) (1-4) (24 hrs) (1 week) injection
Source N to calving
Trial b
1 33.232.2(0.143)° 30.8(0.816)d 1.10(0.045)€ 1.12(0.083) 0.572(0.100) 0.335(0.108) 47.17(3.300)
2 38 242.2(0.125)d 27.4(0.726)d 1.05(0.040)€ 1.11(0.073) 0.613(0.088) 0.490(0.095) 50.19(2.899)
3 21 2541 (0153)< 30.4(0.862)d 1.09(0.048)C 1.13(0.089) 0.587(0.107) 0.455(0.116) 45.24(3.531)
4 26 262.9(0.260)f 34.2(1.497)¢ 0.82(0.082)d 0.98(0.152) 0.650(0.182) 0.473(0.197) 42.99(6.008)
Treatment
2 56 247.8(0.106) 30.6(0.590) 1.02(0.034) 1.11(0.062) 0.573(0.074) 0.411(0.080) 46.35(2.443)
3 62 248.0(0.099) 30.8(0.567) 1.01(0.031) 1.06(0.058) 0.638(0.069) 0.464(0.075) 46.44(2.286)
Sex
Male 66 247.8(0.090) 31.3(0.522) 0.99(0.029) 1.04(0.052) 0.494(0.063)™ 0.381(0.068) &3.06(2.075)n
Female 52 248.0(0.107) 30.2(0.612) 1.04(0.034) 1.12(0.063) 0.718(0.075)™ 0.495(0.081) 49.74(2.484)™
Sire
1 16 247.6(0.190) 29.0(1.089)dm0.94(0.060) 1.05(0.111) 0.369(0.134) 0.247(0.144) 37.97(4.388)
2 28 248.1(0.150) 32.2(0.862)€ 1.01(0.048) 1.12(0.088) 0.652(0.105) 0.421(0.113) 50.62(3.477)
3 17 247.8(0.199) 31.9(1.134)€ 0.95(0.063) 1.06(0.116) 0.722(0.139) 0.667(0.151) 44.27(4.598)
4 29 248.0(0.150) 34.0(0.862)€ 0.94(0.048) 1.03(0.088) 0.704(0.105) 0.498(0.114) 50.61(3.477)
5 28 247.9(0.226) 26.3(1.293)d“1.23(0.072) 1.15(0.132) 0.580(0.158) 0.408(0.171) 48.52(5.219)
Regresssion
on gesta-
tion length
at time of
injectionb -.0436%* 0.2462% 0.0010%* -,0035 -.0432%* -.0230 -.8758*
a Numbers in parentheses are standard errors. All averages are least squares means.
b All regression b values are linear except for that of vigor which is quadratic.

cdef Ayerages on the same line not having the same superscript differ significantly (P<,01).

mn
* P<.05.
**  Pz.01.

Averages on the same line not having the same superscript differ significantly (P<.05).
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In the next analysis, all treated anihals (responding and non-
.responding):With accurate or approximated‘gespatioﬁ lengths in trials
11 through:l4 were used to determine the effect of gestation iength
at time of fluﬁéthasone injection on induction success (Table 26).

The regression of induction success on gestation lengtﬁ at time of
injection was significant (P£.05) and 1inéar.(Figure 12).

In trial 11 (Table 28) no significant differences were found
when pregnancy rate at the ena of the 45 day breeding season and fer-
tility score for the first 25 days of breeding were éompared across
the three treatments. Pregnancy rétes were 0.816, 0.940 and 0.802 for
tregtments 1; 2 and 3,-respective1y, with the non;résponding animals
having a réte of 0.950.

| In tfial'lz (Table 29) pfegnancy rates after thé 45 day breeding
season were 0.860, 0.920 and 0;723,.and fertility scores for the first
25 days of breeding were 1.15, 1.18 and 0.606 for tréatments'l, 2 ana
3, respectively. There were no statiétically sigﬁificant differences
between groups when compared.

Trial'iB (Table 30) showed preghancj ratés of 0.446, 0.446 and
0.608 for treatments 1, 2 and 3, respectively, while the 3 ;qws not
respondiﬁg to the induction treatments had a pregnaﬁcy rate of 0.970.
Again none of the measured parameters were significantly differeﬁt
when compared acréss groups; |

There were no significant differences in repfoductive performance‘

between the_fhree treatment groups in ‘trial 4 (Table 31) as measured
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TABLE 28. SUBSEQUENT FERTILITY OF COWS RECEIVING FLUMETHASONE (FLU) IN A SINGLE INJECTION
VS. FLUMETHASONE IN TWO INJECTIONS 12 HOURS APART2 (TRIAL 11)

Treatment 1 Treatment 2 Treatment 3 Cows not responding
Control 10 mg (Flu) 10 mg (Flu) to treatment

Megsurement '7 single ‘injection double injection
‘No. cows _ 36 . 11 [13] 20 [21] ' 2
Pregnant after

45 day<breeding . ’

season ) O.§16(0.079) 0.940(0.115) 0.802(0.086). 0.950(0.263)
Fertility score
~ first 25 days _ ' ' :

of breeding 1.23(0.189) 0.946(0.275) 0.928(0.204) 0.996(0.627)

8 Numbers in parentheses are standard errors. Figures in brackets are actual number of .
cows treated. All averages are least squares means.
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TABLE 29. SﬁBSEQUENT FERTILITY OF COWS RECEIVING FLUMETHASONE (FLU) IN A SINGLE INJECTION

VS. FLUMETHASONE IN TWO INJECTIONS 12 HOURS APARTZ (TRIAL 12)

Treatment 1 ~ Treatment 2 . Treatment 3 Cows not responding
Control 10 mg (Flu) 10 mg (Flw) to treatment
. Measurement . single injection double injection )

No. cows , 32 . o-15p2ls 18 [19] 3
Pregnant after '

45. day breeding :

season 0.860(0.081) 0.920(0.101) 0.763(0.100) 1.03(0.212)
Fertility score

first 25 days . ) . ‘

of breeding 1.15(0.191) 1.18(0.101) 0.606(0.238) 1.17(0.502)

"2 Numbers in parentheses are standard errors. Figures in brackets are actual number of
' cows treated, All averages are least squares means.
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TABLE 30. SUBSEQUENT FERTILITY OF COWS RECEIVING FLUMETHASONE (FLU) AT TWO DIFFERENT

DOSE LEVELS® (TRIAL 13)

Treatment 1 Treatment 2 Treatment 3 Cows not responding
Control .10 mg (Flu) 7.5 mg (Flu) to treatment

Measurement _ ] single injection __single.jinjeétion
No. cows : 10 10 [12] 9 [12] 3
Pregnant after

45 day breeding .

season 0.446(0.176) 0.446(0.176) 0.608(0.186) 0.970(0.305)
Fertility score

first 25 days . .
~of breeding 1.24(0.251) 0.642(0.251) 1.28(0.265) 0.741(0.435)

& Numbers in parentheses are standard errors. Figures in brackets are actual number of

cows treated. All averages are least squares means.
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TABLE 31. SUBSEQUENT FERTILITY OF COWS RECEIVING FLUMETHASONE (FLU) IN AN A,M., INJECTION
VS. P.M. INJECTION@ (TRIAL 14)

Treatment 1 Treatment 2 Treatment 3 Cows not responding
Control . 10 mg (Flu) 10 mg (Flu) to treatment
. ' ) A M, single : P.M, single - '

Measurement - ’ : - injection ‘ iniection_
No. cows 19 29 [ 37] 30 [ 38 10
Pregnant after

45 day breeding .

season © 0.843(0.096) 0.891(0.084) 0.727(0.078) 0.694(0.134)
Fertility score

first 25 days )

of breeding 0.906(0.198 0.777(0.174) 1.12(0.161) 0.642(0.,277)

..176_

2 Numbers in parentheses are standard errors. Figures in brackets are actual number of
cows treated. All averages are least squares means.
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by pregnancy';ate after a 45 day breeding season and average fertility
score for the‘first 25 days of breeding. Preénancy rates were 0.843,
0.891 and 0.727 and fertility scores vere 0.906, 0.777 and 1.12 for
treatments 1, 2 and 3, respectively. The non-responding cows in trial
- 14 treatments 2 and 3, showed a pregnancy rate gf 0.694 and fertility
score of 9.642.

In trial 15 (Table 32), again there were no significant differ-
ences between gfoups when measured by pregnancy.rate and fertiliﬁy
score,

In trail 16, (Tgble 33), the pregnancy rates after the 45 day
breeding season were 0.80 and 0.857 and the fertility scores for the
first 25 dayé of breeding'were 0.600 and 1.43 for treatments 1 and 2,
respectively. No significant differences were found .

In a sﬁbsequent analysis all cows in trials 11 through 14 (non-
responding-omitted) were combined to compafe subséqueﬁt fertility of
the treatments (Table 34). Pregnancy rates after the 45 day breeging
season Weré 0.741, 0.794 and 0.707 and fertility.scéres were 1.13,
0.888 and 0.982 for treatmentsil, 2 and 3, respectively. There were
no significant differences between groubs in the above analysis.

The efféét of retention of placeﬁtal membranes at 24 hrs and
1 week on subsequent fertility was determined in an analysis where all
CcOowWS exc;udiﬁg non-regonding animals, in trials il and 12 were com-
bined (Table 35). The effect of gestation 1ength.ét time of flumetha-

sone injection on fertility was also determined in this analysis.

=TT
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TABLE 32. SUBSEQUENT FERTILITY OF HEIFERS RECEIVING FLUMETHASONE -
(FLU)E _(TRIAL 15)

Treatment 1 . Treatment 2

: Control .10 mg (Flu)
Measurement single injection
No. cows 9 _ © 9[9]
Pregnant afteri45 day ~ . .
breeding season 0.889(0.111) 0.889(0.111)"
Fertility score. first
25 days of breeding 1.22(0.317) ‘ 1.11(0.317)

2 Numbers in parentheses are standard errors. Figures in brackets
- are actual numbers of cows treated. All averages are least square
means.

TABLE 33. SUBSEQUENT FERTILITY OF HELFERS RECEIVING FLUMETHASONE
(FLU)3 (TRIAL 16)

Treatment 1 Treatment 2
) ~Control 10 mg (Flu)
Measurement single injection
No. cows , 5 -7 I71
Pregnant after 45 day : :
breeding season 0.800¢0.182) . _0.857(0.154),
Fertility score first - _
25 days of breeding 0.600(0.422) 1.430(0.357)

8 Numbers in parentheses are standard errors. Figures in brackets

are actual numbers of cows treated. All averages are least squares

means.

T
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TABLE 34,. SUBSEQUENT FERTILITY OF ALL COWS RESPONDING TO TREATMENT
WITH FLUMETHASONE (FLA)? (TRIALS 11- 14)

Treatment 1 Treatment 2  Treatment 3

Measurement Control - (Flu) © (Flu)
No. cows : 97 65 8], 781907
Pregnant after 45

day breeding - .

season - 0.741(0.049) 0.794(0.056) '0.717(0.053)
Fertility score

first 25 days

of breeding - 1.13(0.102) 0.888(0.116) 0.982(0.109)

@ Numbers in parenthesés are standard errors. Figures in brackets
are actual number of cows treated. All averages are least squares
means.,
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Pregnancy rates were 0.880 and 0.795 and fertility‘scores were 0.872
and 1.09 for cows without a retaiqed placenta ana those with a retained
placenta, respectively, at 24 hrs after parturition. At 1 week, the
pregnancy rétes were 0.817 and 0.858 and the fertility scores were
1.09 and'O.é72'for cows without a retained placenta and those with a
retained placenta, respectively. No differences in réproductive
performance weré found. Gestation length at time of injection of
flumethasone showed no significant effect on subséquent fertility.

Another statistical analysis was performed Whiéh used all cows
in trials 11 ;hrough 14 except those not responding to treatment to
measure the effects of retention of placental membranes'on pregnancy
rate afte£ tﬁe 45 days breeding season aqd‘fertilify score for the
first 25 days bf breeding (Tablé 35). There were no differences in
pregnancy rate or fertility score between cows with a retained placenta
at 24 hrs or without. There was also no difference in pregnancy rate
or fertility score between cows having a retained placenta at 1 week
and those ﬁot.having any placental retention. Prégnaﬁcy rates were
0.786, 0.701, 0.744 and 0.743 and fertility séore%‘were 0.867, 1.Q3,
1.08 and 0.815 for those animals without a retained placenfa at 24
hrs, with a retained blacenta at 24 hrs, without a retained plaéenta
at 1 week and_%ith a retained placenta at 1 week, respectively.

Sex of calf significantly affected (P<.01) birth weight in
trials 11~14. Coﬁs with female calves had significéntly (P<.01) more

calving difficulties than those with male cal&es in trial 13. This

!




.TABLE 35. EFFECT OF GESTATION LENGTH AT TIME OF PARTURITION AND RETENTION OF PLACENTAL
MEMBRANES AT 24 HOURS AND 1 WEEK AFTER PARTURITION ON SUBSEQUENT FERTILITY
OF COWS_SUCCESSFULLY TREATED WITH FLUMETHASONEZ

Least squares means

Tria1$11-12 - _ Trials 11-14
‘Pregnant after Fertility score Pregnant after Fertility score
45 day breed- first 25 days of 45 day breed-  first 25 days of
Source N ing season breeding N ing season *___breeding
Retained
placentac
(24 hrs)
0 91 0.880(0.085) 0.872(0.198) 157 0.786(0.064) 0.867(0.132)
1 42 0.795(0.071) 1.09(0.166) 83 Q.701(0.056) 1.03(0.114)
Retained
placenta®
(1 week)
0 104 0.817(0.062) 1.09(0.143) 181 0.744(0.048) 1.08(0.098)
1 29 0.858(0.090) 0.872(0.210) 59 0.743(0.069) 0.815(0.143)
Linear regre-
sion on
gestation
length at
time of
parturi-
tionP -- -.013 -.020 -- -~ --

a Numbers in parentheses are standard errors., All averages are least squares means.
b Linear regression b values.
¢ 0 = not retained, 1 = retained.
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was not found iﬁ any other trial. In a combination of all cows in
trials 11-14, héifer calves were 1ess vigorous at birth than male
calves (P4.05), however, this relationship was not found iﬁ any one
trial when aﬁalyzed individually. When only successfully induced
cows were aﬁalyzed from trials 11-14, cows giving bifth-to heifer
calves'took alsignificantly longer interval from injection to parturi-
tion (P<.05) and at 24 hrs after calving had a highgf incidence of
retained placgnta (P<.055 than those cows having buil calves. Although
these sex effects on hours from injection to calving ana retention
of ﬁlacentai ﬁembranes at 24 hrs were not significantiwhen the data
" were analyzed for each individual trial; cows with heifer célves had
consistently longer intervals from injection to calving in trials 11,
i3 and 14, and‘had a higher incidenc¢e of ;efained placenta at 24 hrs
in trials 11, 12 and .13 than cows with £u11 calves.

- .Sires shpwed a significant effect on birfh date, birth Weigﬁt.
énd gestation length in trials.11-14 (P<.01). They also significantly
(P<.01) affecéed vigor when all cows from trials‘il through 14 were
analyzed together.

The previpué years treatment showed no effect on any measured

parameter in the 1973 fall calving season,




DISCUSSION

Fall calving, 1972

The diffefept routes of administration (intravenously vs. intra-
‘muscularly) of. dexamethasone in trial 1 did not show any significant
differences when combared for all measured parameters except calving
difficulty. This difference could only be attributed to the small
numbers involwved. -Carroll (1974) reported no difference in ;otal
response in heifers treated with flumethasone by tﬁe intravenous vs.
intramuscular'rqute which confirms the above data. 1In contrast to
these data,‘an earlier field report had indicated only small amounts of
retained placenéa when the corticosteroid was injected intravenﬁusly.
However, it was later determined that an orél form of the corticoster-
oid had been used in the above report. J., N, Wiltbank (perspnal
communicationilfound an increase in stillborn calves and a dectease
in vigér of the live calves when a corticosteroid cémpound manufactur=
ed for oral use was giveﬁ intravenously. The dexamethasone given
either I.M. or I.V. in trial 1 evinced similar resplts for induétion
suécess and retained placenta to that reported by Adams (1969) and
Adams and Wagner (1970) in their experiments usiﬁg 20 mg of dexametha-
sone (I.M.).

Osinga et al. (1971) attempted to decrease retained placenta by
giving a large dose of flumethasone orally which would assure a longer
lasting effect;‘ Né decrease in retained placenta was found. However,

W. C. Wagner (personal communication) revealed a possible increasé.’ in

T T LUt o e w5 o T
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induction success and decrease in retained plaéenta if the corticos-
teroid Waé injeéted in two installments 24 hrs apart as compared to
just one ihjection. This contention was further supported by field
reports showing very little retained placenta when flumethasone was
given in two injectibns 12 hrs apart. In trials 2 and 3, dexamethasone
was administered in 2 injections 24 hrs apart using vérious dose levels
and two methods of injection (intravenous énd intramuscular). .At 24
hrs after parturifion 35, 29.4, 37.5 and 23.8% of.the cows in treat-
ments 2 and 3, trial 2, and treatments 2 and 3, trial 3, réspectively,
were diagnoéed as having retaihed placentas. The percentagé of
animals respon&ing to treatments 2 and 3, trial 2, were 95.2 and 94;4%,'
respectively, and all animals responded to the dexamethasone injec~
tions in trial 3. The herein reported figures for retained placenta
are much lower than the expected 80% reported by JSchle (1971).
Adams and Wagner (1970) reported that 50% of the cqws'in which par=-
turition was induced in their study had retained fetal membranes.
Boéh of the'above studies showed a higher incideqce of retained
placenta than in trials 2 and 3. The population of heifers and cows
worked with in these two trials were the last animals due to calve
in the calﬁing season. The& tended to show a large variation in their,
expected parturition date. The fact that many of these heifers and
" cows were élose to normal terin could account for the small

incidence of retained placenta. There was also no significant
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differences in_birth weight between controls and treated animals, which
indicates that.a high percentage of these cows were close to term at
injection. 'This Wouid be consistant with the significant correlation
of birth Weighfiwith day of pregnancy at parturition as reported by
Wegner et al. (1974a) Carroll (1974)- reported that the lowest fre-
quencf of retained placenta is near term, and increases as you induce
earlier in gestation. Furthermore, Bosc (1971) demonstrated a better
response to the corticosteroid as it is injected closer to normal
term. On the other hand, Welch et al. (1973) reported that long acting
corticosteroids when used for induction do not show a high incidence
of retained piacenta. The split dosage of dexamethasone giving two
peaks of corticosteroid on consecutive days could account for the de~
creased plaeentel problem,. However, Wagner (1972) did not report'this
effect when 2>injections of dexamethasone were given 24 hrs apart.

Adams and Wagner (1970) hypothesized that'the mechanism for par-
turition becomes more sensitive as the fetus approaches maturify. This
could possibly explain the high success rate obtained in trials 2 and 3.
Furthermore, the combined dosages used in trials 2‘and 3 were higner
than those used by LaVoie and Mbody'(1973a) who reported a success
rate of approximately 75%. J8chle (1971) stated that 1arger dose
levels of corticosteroids are required in earlier phases of the gesta-
tion peiiod for better success. Wagner (1972) shewed that 30 mg

dexamethasone was apparently necessary -for best results.. In his work,
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total dose seeﬁed to be the most important criteria for a high success
rate, not Whgther the dose was given in two injectionms.

All of the amimals which did not respond to the induction treat-
ment were either allowed to calve normally or retreated with dexametha-
sone. These animals which failed to induce on first treatment were
successfully‘indﬁced by the second treatment which indicates that a
second treatment of cows which failed to induce on“first treatment
can be used as a management tool. Also, this part of the exéeriment
indicated that cgwé which did not respond to the induction treatment
will calve normally if nof retreated.

| Administra£ion of dexamethasone had no signifigant effect on
subsequent fertility in trials 1, 2 and 3. This is ¢§nsistent with
LaVoie and Moo@y (1973b) who found no significant 4ifference between
controls and dexamethaéone induced cows for first sefvice conception
rate, conceptions per service, pregnancy rate and the time during

the breeding season when estrus and conception occurred. -quever, it
is interesting.to note that in trial 1, treatment 3 shéwed a 15%
higher pregnancy rate énd a higher fertility score fhan controls, 1In
trials 2 and 3, the controls had 3 and 12 days, resfectively, more
time to prepére for breeding.

A. comparison of controls an& dexamethasoné induced calves showed
no significant differences in subéequent calf performance. Neverthe-

less, in trial 1, treatment 3 showed a 3.7 kg advantage over the
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control for actual weaning weight, and a 20.6 kg a&vantage in kg of
calf weaned per cow successfully treated. Furthermore, in triai 2,
treatments 2 and 3 demonstrated an increase of 9.2 and 13.7 kg,
respectively; in actual weaning weight oﬁer the non~induced control.
However, in trial 3, the control showed an advantagé ovef the treated
animals in all parameters measured except‘kg of calf weaned per cow
successfull& treated. |

LaVoie and Moody (1973b) reported similar Weighfs for controls
and dexamethasone induced calves during lactation and at Weaning. This
data Wereconfifmed by Carroll (1974) who showed no'sighificant differ-
ences between induced calvés and controls, In_this stage, it does
not appear that induced calving has a . deleterioﬁé effect on subse-
quent calf performance.

Fall calving, 1973

The resu;ts_obtained in beef cows after treatment Qith a sufficient
dose of flumethasone during late gestation show that parturition may
be induced at-a predetefmined time. This is consistent with work
reported_by.Jﬂéhle‘(1971), Carroll (1974) and Wiltbank (1973).
Flumethasone given in a 10 ﬁg dose'at a single injection or in two
5 mg doses 12 hrs apart will induce precocious parturition in a very
high percentage of cows treated during the last 2 weeks of gestation.
Cows not respopding to treatment in trials 11 thréugh,lS Weré treated

anywhere from 7 to 26 days before estimated gestation. The fact that

= ™ ™ T Tl 1




-106-
these animalé'did not induce was probably due to their étage of gesta-
tion at treatment. This is consistent with work repbrted by. Adams
and Wagner (19705 where cows treated earlier in ggstation with corti-
costeroids have a smaller‘sucgess rate than those treated close to
term,

In trial 12, treatment 2 was responsible for all 3 nonfresponding
animals in the tfial. These non-responding animals were éreated 2 to
3 weeks prior to expected term, and this‘early treatment could be the
sole reason for not responding. However, half of the animals in treat-
ment 2 (trial 12) were injected at time of flumefhasone treatment with
long aéting antibiotic, and these cows accqunfed fbf all of the non-
responding animals. Whgther the long acting antibiotic was the reason
,fof the decreaéé in success or not is unknown at this time.

The‘indﬁctioﬁ success in trial 14 was less than in triais 11-13,
however, nof significantly less. This decrease is possibly due to the
fact that some cows were injected an estimated 20 days prior to term.
Bosc (1971) demonséréted_that response to the tfeatment varied With
the aﬁount injected and the day of pregnancy. This report possibly
confirms the idea ‘that the reason for the decreased response was the
early stage. of gestation. Neverthe,less, these cows Qere also injected
with long acting antibiotic at time of flumethasone tréatﬁent and this
could have had an effectvon the response,

All the heifers in trials 15 and 16 responded to treétmentvwith

flumethasone, This is not consistent with claims made that heifers
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may respond less consistently to certain corticoids as compared to cows
(Jochle, 1971).

In all tfialé except 13, induced cows were born significanfly
earlier in the year than the controls and non-responding animals. In
6n1y trial 14 were the non-responding cows born significantiy (P£.01)
earlier in the year than the controls. Non-responding animéls calved
normally or wefe reinduced with no apparent problems. This confirms
the Fall, 1972 data reported earlier, and confirﬁs the idéa that cows
not responding to ﬁirst treatment can be reinjgcted ‘as a management tool.‘
Catrroll (1974) recommended the reinjection of all animals not success-
fully induced in a prior trial as a management practice,

The induction of parturition in beef cows and heifers and flume-
thasone caused a significant decrease in birth weight, decrease in
gestation length where applicable and an increase in feta;ﬁed piacenta
when induced animals were compared With controls. . This is comsistent
with most studies reviewed by J6chle (1971) and Carroll (1974). No
significant‘differences were found between control and induced calves
for vigor.

However, the scoring s&stem used in estimating Vigo; should be
improved, if possible, to remove the varigtipn involved witﬁ an
subjegtive&masurement. Also, another vigor measurement should be
taken on the calf approgimately 24 hrs after parturition to esti-

mate postnatal vigor. In this study, induced calves required more




-108-

postnétal care than the control calves. This included én increase
in the number of calves having to be manually assistea in the first
suckling attempts. A reason for this increase in postnatal care is
not whollj'eﬁident, but the fac£ that most of the induced calves were.
calved in the confinement of a corral while controlé were calved
outside could be a direct cause. A large number of cows calving over
a short period in a small area was the source of a considerable amount
of confusion éo the cows and calves when it came to mbthering up the
pairs., In trial i4, an attempt was made to compare induced cal&ing
in a small corral with ihduced calving in an 8 acre pasture. No
differences\in méasurgd parameters were found, but an error was made
in that the'vigor scoring system was not altere&. Wagner et al. (1974a)
recommended that help be available for_suckiing induced calves, and
Carroll (1974) reported a decrease in vigor in one study involving
Charolais cows. These observations indicated a problem. with calf wvigor
in induced cows. On the otherhand, most observations for vigor in
induced calves show good viability (Jochle, 1971; Beardsley et al.,
1973; LaVoie aﬁd Moody, 1973a). One must remember, héﬁgver, that as
you induce earlier in gestation a lower calf viability is expected
(Carroll, 1974).

Carroil (1974) reported that in one Charolais herd, there was a
high death loss of calves indﬁced.on day 270 .during the.first;50 days
after partufition. .In.this.pattigdiar herd,'éhe cantrols had

normal gestation lengths of approximately 290 days. The author
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concluded that the optimuﬁ time for induction could depend on the
genotype of the fetus. In trials 11 through 13 where accurate breed-
ing data were available, sires demonstrated a significant effect on
gestdation length (P<.0l). They also manifested a significént effect
on hours from flumethasone treatment to parturition.(P<,05) in the
statistical analysis combining . trials 11 and 12. ISire 1 displayed
the shortest gestation lengths in_his calves (Pé.Ol), and cows carry--
ing his progeny had the shortest duration from induction treatment
to calving (P«.05). .This sire also demonstrated a significantly lower
average birth weight of his calves (Pz.Oi), less retained placentg at
both 24 hrs and 1 week and a higher induction success in cows carrying
his ﬁrogenyAthan the other sires, Although the decrease in retained
placenta and iﬁcrease in induction success for siré 1 were not signifi-
cant, this information tends to confirm the conclusion that the geno-
type of the fetus determines the optimum time for induction as ex-
pounded by Carroll (L974).

Adams and Wagner (1970) observed calving‘difficulty in 10 out of
the 46 sucessfully induced cows in their experimeﬁt, with reposition-
ing of the fetus being the usual problem. In treatment 2, trial 13,
and treatment 2, trial 15, a significant increase (P4,05> in calving
difficulty was. observed over the contrqls. No other signifiéanf
differences W¢re found between controls and treated animals when

calving difficulty Was'statisticaliy analyzed. However, a general
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trend throughoﬁt the 6 trials was a higher calving difficulty score
for induced animals ;bove controls. 1In a composite analysis of trials
11 through 14 least-squares means for calving difficulty score were
0.97, 1.14 and 1.08 for treatment 1 (controls), tre;£ment 2 (induced)
and treatment 3 (induced), respectively. The major problem encountered’
was repositioning_of the fetus. In addition, some cows calving duriﬁg
the heat of the day required assistance because of appérent'exhaustion.
These cows would start calving, work for a short period of time and
thén quit straining; at that time the calf was puiled with a minimal
amount of traction. The stress of calving teamed With heat stress
apparently decreased the ability of the cow to expe; the calf, This
condition was not seen in cows caiving at night or on é&ol days. A
similar siéd;tion has Been observed in Eurofe where cows under environ=-
mental stress ét calving show exhaustion during parturition (Jachle;
personal communication). Beardsley et al. (1973) éna Bellows (1972)
sﬁowed an agfuai increase in difficulty associated Qith the induction
of parturition. On the otherhand, most researchers show no increase in
difficult births with induction of parturition (J6chle, 1971; Carroll,
1974). Wiltbank (1973) reported an increase in the time 'from start of
labor to expulsion of the fetus in induced cows as compared fo normal
cows. This observation could possibly account for some of the'calving
~difficulty observed in this experiment. Calves were automatically

pulled if the second stage of parturition (Roberts, 1956) had not been
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completed within 2 hrs, if not a little sooner. This was following
. recommendations of Wiltbank (1972). Because qf the lengthened time
taken for parturition in induced cows, extractioﬁ.could have been
employed earlier than was actually necessary.

No differences for any measured.parameters were found when 10 mg
of flumethasone given in‘a.single injection was cémpared to 10 mg of
flumethasone'given in two injectioné 12 hrs apart in trials 11 and 12.
This indicates that splitting the dose of fluméthasoné over a 12 hr |
period doeé‘not improve the results obtained when parturition is
induced With a single 10 mg dose of flumethagoheo Furthermore,
single injeéfions of a 7.5 mg aose as compared to a .10 mg dose of
flumethasone show no significant differences in time from injection
to parturitioh or induction success. However, cows treated with 7.5 mg
of flumethasone had significantly less calving aifficulty (P<.01) than
those animals injected with 10 mg of flumethasdne.-'There is no apparent
explanation for this fact at thepresent. time.’ Carroll. (1974)
confirmed tﬁe findings of no difference iﬁ response‘between two doses
by showing no significant differences in the response between 5 and
10 mg of flumethasone administered in:'single injections on day 270
of pregnancy. Wagner (1972) showed that 7.5 mg of_flumethasoné was
needed for éatisfactory resulEs and that splitting the dose into 2
injections did not improve the response.

Althoughfﬁhere was no significant différenqes foﬁnd'when an A.M.

injection of flumethasone was compared to a P.M. injection for various
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paremeters, a higher percentage of the cows injected.in the P.M. calved
during the daylight hou&sﬁthan those injected in the A.M, This is
consistent with obsexrvations by Bosc (1972) in the ovine where he showed
a higher percentage of ewes injected at 20.00 hrs lambing during the
daylight hrs théﬁ those injected at 68.00 hrs. Bosc (1972b)glso indi-
cated that éhe“eﬁes treated at 20,00 hrs tended to laﬁb sooner and
over a shortef period of time than those treated at 08.00 hrs on the
same day.‘ This second observation was not apparent in,our data; but
more research should be done in this area. The circadian rhythms of
birth could be'ipvolved with the actual time of birth. Liggins (1972) -
has hypothesized that Fhe fetus possibly &eferﬁines the day of birth,
while the mother may determine the time. If-the_ébo&e statement is
true, then corticosteroid treatment possibly alters thé ability of
the motherltb determine time of.birth.

Carroll (1974) reported that survival 6f induced qalves-has not
been reduced in most cases when treatment took place after day 270
of gestation; Furthermofe, calves born earlier than day 270 have less
ability to sﬁrvive; Everitt and Ju?y (1972) have shown that calf
mortality incfeases as birfh weight decreases and Wagner et al. (1974a)
has shovn a significant correlation of birth weight with day of preg-
nancy at partﬁrition. The data reported in this papef confirm the
above reports. The regression of calf vigor on gestation length at

time of injection showed a decrease in vigor as you induce parturition
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earlier than approximately day 275 of gestation. However, this regres-
sion was quadratic, and also showed a decrease in vigor as induction
treatment took placé later .than day 275. There were only small non-
significant correlations of vigor with diffiéulty and birtﬁ weight, and
the regression of .vigor on birth ﬁeight was.ﬁonsigniﬁicant;. Hence! the
decrease in vigor in calves from cows induced later than da& 275 of
gestation was th cauéed by an increase in calving diﬁficulty of
heévier célves. 'Poésibly the increased time‘taken for inducedxcows
to expel the fetus (Wiltbank, 1973) is involved with the vigor of the
calf,

The percént of retained placeﬁta encountered in induced cows
declined as the cows were treated cioser to term. ~Approximate1y 90
to 100% of fhe cows éreated prior to day 270 were diagnosed as. having
a retained plécenta while O to 20% of the cows treated after day 280
of éestatioﬁ_were defermined retained, This has been.confirméd'by
Wagner g;lgl. (1971) ﬁho showed a high. correlation between the per-
centage of retained placenta and the interval between treatment and
due term. Eprthermore, Carroli (1974) stated that the lowest frequen-
cy of retained placenta is observed near term with higher amounts as
you induce earlier in gestation.

The fact that induced cows have a high incidence of retained
placenta haé caused much concern.‘ However, subseéﬁént fertility and
general cow health were not harmed by the presence of retained placental

membranes in this study. Cows diagnosed as having a retained placenta
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were compared with those without, and.no differences in subsequent
.fertility could be shown. Wagner et al. (i974a) reported good post-
partum recovery andvsubsequent normél fertility in cows with re-
tained placenfas after induction. In a comparison betweeﬁ induced
cows with a retained placenta énd those without, no significant dif-
fe;encés were found, All cows'with retained placentas in the above
studies were tfeatéd with broad spectrum antibiotic, Carroll (1974)
felt that retained placenta could be predisposing to the development
of metritis, and suggested éystemic treatmént with antibiotics.
Howgver, Laudétdale (1972) showed nérmal postpartum‘fecovery of cows
with fetained placentas without antibiotic treatment, -

- The most displeasing faqt of the high incidence of retained
plécenta in indﬁged cows ig the objectionéi-site of decaying tissue
protrudiﬁg from the vagina for up to 14 days postcalving. Shedding
of a diagnosed retained placenta took place anywhere from 1 to 14
days postcalving, with the greatest percentage being lést'from 5 éo
12 days after parturition in .this study. Jochle (1973) reported that
spontaneous délivery of retained placenta takes place in almost a11I
cases within 8-10 days - mostly around calculated normal termination
of the gestation period. |

Birth weight was shown to increase as day of géstation at time
. of flumethaséne injection increased. This indicates tﬁat the fetus

is growing in late gestation. Wagner et al. (1974a) has confirmed this
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obsérvation by ;howing a significant correlation of birth Weiéht with
day of pfegnapcy at parturifion. Furthermore, the decreased birth
weights found when éalves are induced prior to term indicates an in-
crease in fetal weight during late term. However,.it is interesting to
note that whén sire effect was not included in the sta;istical model
the regression of birth weight on gestation length at injection was
much greater than wheﬁ sire effect was included. Sire of calf signigi-
cantly (Pé.Ol) affected birth weight. Hence, fhe génotype‘of the calf
not only determines its birth'weight, but possibly determines when in
late gestation growth does take place. Wagner et al. (1974a) found
breed differeﬁces in growth rate of the fetus in late gestation. The&
suggested a possible difference in the'time of major growth of the .
fetus depending on the geﬁqtype of the fetus.

The daté in Fhis study show that as flumethasone is given closer
to term, the number of cows responding to the treatméqt is incfeased,
and the amount of time between flumethasone treatment and parturifion
is decreased.’ Work from other investigators have:shown a definite
increase in the number of cows respondiﬁg to the induction treatment
as treatment occurs closer to term (Adams and Wagnér; 1970 Jsbhie,
1971). Moreover, Bosc (1971) showed that regponse~to induction
varied with thewamqunt injected and day of pregnancy. His work showed
a decrease in hours from injection to calving as treatment was given

later in gestatiom.
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In addition, the time from treatment to partﬁrition was signifi;
cantly affectea by the sex of the calf, Female calves had a longer
period from flumethaSone injection to parturition th;n did male caives.
Furthermore, fémale calves showed a higher incidence of retained
placenta after induction than did male calves. The reasons for these
observations are not known, and no other researchers have reporfed
these éffects. Bosc (1972) 1ooked‘at the effect of sex of fetus on
hours from injection to parturition in the ovine but did not show any
significant difference. Moreover, male calves usually have 1 to 2
dayé longer gestation lengths than females (Hafez, 1968). In-
creased retained plagenta in dams prodﬁéing femal vaclves vs. males
could possiBly be gxplained by the higher cbrtisol levels found in
both ‘the fétal'and maternal organisms of cows carrying male calves in

late gestation as shown by Lin e 1. (1973). 1If cortisol is the

major glucdéorticoid in the méchanism of parturition of the bovine

as Liggins ég'glf (1973) hypothesizes it to be in .the 6vine, and if
increased cqrtiso} levels iﬁ'the fetﬁs dictatés the stért of parturi-
tion. in the bovine as Liégins et al, (1973) hypothésizes.it does in
the ovine, the higher levels of cortisol found in‘the male fetus could
cause the hormonal 1éve1s-and balances responsible for expulsion of
the fetal membranes at spontaneous parturition to’be closer to that
required for‘nérmal placental expulsion in the cow with a male fetus
than in one with a female fetus at the same stage of gestation. Obvi-

ously this is very speculative idea, and more work is needed before
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an accurate explanation éaﬁ be made,

The induction of parturition with flumethasone had no significant
effect on subsequent fertility. Pfegnancy rates and'fgrtility scores
were not significantly different (2>.05) when non-induced controls
were compared with successfully induced animals ac?oss all érials.
This confirmed the work accomplished in the fall of 1972 which showed
nb adverse effect of the induction pfocedure on postpartum feftility.

t al.

Furthermore, LaVoie and Moody (1973a), Carroll (1974) and Wagner
(1974a) have shown no deleterious effects of corficosteroid induced
parturition on .subsequent postpartum ferfility. However, it is inter-
esting to note that in trials 13 and 14, fertility score was not signif-
icantly. correlated:with pregnancy rate while in tridls 11, 12, 15
and 16, it was. A high corrélation between these two parameters would .
normally be e%pected because the cows bred earlief in the season would
have more of an opportunity to become prégnant. Np.accuréte explana~-
tion for this fact has been developed at this timél

In trialé.11 through 14 which were ﬁgde up.of cows bred in a 45
day . breeding séason, the calving season lasted 51 and 35 days, respec-
tively, for control and induced cowé. This is a rgduction of 16 days
in the 1eng£h of the calving seaéon for the induced animalé. A
reduction of this size is usually not recommended because of the

possible vigor problems involved with induced calves prior to day 270

of gestation (Carroll, 1974). However, no such problems wére realized

L et




-118-
in this study. This reduction gave the induced cows a longer postpartum
recovery period, and allowed labor to be utilized in other sectors of
the operation.

In conclusion, the induction of precocious parturition with
corticosteroids is a practical tool for the beef producer when used
with caution to control the time of calving. One can utilize the
induction procedure to confine calving to predetermined times during
the entire calving season if accurate breeding information is avail-
able, or to terminate the‘calvingrseéson at an early date if the last
date of the breeding season is known. These procedures would allow
a maximum amount of labor to be available for calving so proper
management could be exercised., This would undoubtedly increase cow
and calf survival in many situations.

In order to properly utilize the induction of parfurition as a
management tool one should consider the following recommendations.

1, Adequate calving facilities must be available, This includes
calf pulling equipment, various mothering pens, enough area
for cows to find seclusion, working area for cow treatment
and shelter if adverse weather conditions are expected.

2. Management and labor must be adequate to give proper care to
all animals., Experienced personnel with a knowledge of
calving and especially the ab111ty to handle problems with
parturition are necessary.

3. Proper breeding records are required for all cows if a total .
induction management system is planned, and the time of the

end of the breeding season is necessary.if ca1v1ng season
termlnatlon is desired.
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Cows should. not be treated any earlier than 12 to l4 days
before expected term (7 to 10 days would probably insure
better results). Make sure a satisfactory estimation of

" expected term is available, so some cattle bred. to certain

bulls with long gestation intervals are not treated too early.

Treatment with 7.5 to 10 mg of flumethasone or 20 to 30 mg
of dexamethasone in a single injection will give satisfactory
results. Date and time of injection depends on when calves

* are wanted with 46 to 50 hrs being the average time from

injection to calving.

Cows should be in good condition at.calving with no apparent
disease problems. Viral conditions must be absent because
of the possible reactivation of certain viruses by corticos-
teroids.

Calf disease must be kept under control because .of the large
number of calves coming in a short period of time. ‘Disinfec-
tion of the. calving area at frequent intervals is a good way
to decrease the chance of disease,

Calves should be suckled within 2 to 6 hrs after ca1v1ng if
they have not already suckled prior to this time.

All cows with diagnosed retained placenta at 12'to 24 hrs
postcalving should be treated with broad spectrum antibiotic
prior to 36 hrs postcalving. No attempt at manual removal
of the retained placental membranes should be made.

Only a few cows should be treated to begin with until a feel
for the induction procedure is realized., After that, only
the number of cows which you have available fac111t1es and
labor to handle should be treated.

Induction of parturition has not been shown to reduce calving
difficulty, so don't expect it to. If you expect calving
difficulty be prepared to have the same amount as you expect
if normal parturition was allowed, but remember all calving
difficulty normally expected will come within approximately
60 hrs. :

The above recommendations for the use of induced parturition in bovine

production are a combination of recommendations reported by Carroll
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(1974), Wiltbank (1973), Wagner et al. (1974a) and experiences received

during the collection of the data reported in this thesis,




SUMMARY

The induction of pérturition by the use of dexaﬁetﬂasoﬁe and
flumethasone Was studied in 3 field trials in the fall of 1972 and
6 field trials in the fall of 1973, respectively. Eighty-six 2-year-
old heifers and 76 aged cows were used in the fall 1972‘study? and
30 2-year-old heifers and 275 aged cows were utilized in the fall 1973
study. Cows were part of the Montana State Prison fali calving beef
herd and were managed according. to.usual open raﬁge'prpcedures for
western range. beef production.

The objectivés of the fall 1972 study were to &etermine the effects
of a field appliéétidn of induced parturitién on cow: and calf perform;
ance at calving, subsequent reproductivg performance of ;he cows and
gubsequent growth performance of the calves, Anothe?lobjective was
to determine if.the method of injection of the dexamethasone (intré—
venously vs. intramuscularly) and/or én increase from one dose to two
doses given.at a 24 hr ;nterval would result in a reduction in retained
placenta and/or an increase in induction success, Parturition was
guccessfu11y~induced in a high percentage of. all cows treated. The
average time froﬁ injection to parturition was approximately 50 hrs.
The number of induced‘pows'haviﬂg diagnosed retained placentas was
greater than that of the”control cows, and a significant increase in
éalving difficuity for the induced animals over the coatrols was feal-
ized in one ﬁrial. ~Overall chw health and calf vigor was not affected
by the.inductionntreatment. Furthermore, the methods of induction

showed no differences as to retained placenta or induction success.
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Subsequent cow fertility and calf performance were not affected by the .
induction:tréatments.

The fall 1973 étudy was developed to furthgr evaluate the effects
of induced parturition when used in a field situation. An induction
schedule was developed to divide the 45 day natural calving period of
‘the aged cows into 4 separate induction trials approximately 10 days
apart. Each trial consisted of,B treatment groups; treatment 1 was‘
the control in each trial and treatments 2 and 3 Wére cows treated
with flumethasome (7.5-10 mg). Treated cows in trials 11-13 were.injéct-
ed between 272-282 days éf gestation and in trial 4 between 265-285
days of gestation with 285 ‘'days considered normal gestation length,

The control cows requiréd 51 days to complete calviﬁé compared to 55
days for the flumethasone-treated animals. 1In an anaIyéis combining
all 4 trials, parturition was induced in 89.3 and 90i of the éows in
tfeafments 2 and 3, respectively. Average tiﬁes from injection of
flumethasone to parturition for the cows responding to the treatments
vwere 45.1 and 46.8 hrs for treatments 2 and 3, respectively. The in-
duced animals generally showed significantly.earlie¥ birth dates,
shorter gestation 1enéths, increased retained placénta and lower birth
Weights.of their calves than the controls. Calving difficulty was
signifiéantly (P<.01) inéreased inAtreatment 2 over the control in
trial 3, but no other differences were found in calving difficulty
between the’grpups, Calf vigor at birth was not éfiected by the induc-

tion treatments. The 30 heifers were randomly assigned to 2 trials

T
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with 2 treatments per trial (1 comntrol and'17f1umethasgneAtreated).
All of the heifers respondgd_to the flumethasone treatment with partur-
ition. Retention of the placental membranes was increased in treated
animals over controls, and calving difficuity was increased in the
treated animals over the coﬁtfols in trial 15. Subsequent fertility
© was not advefsly affected by the induction treatment. No significant
differences were found between flumethésone'induced animals and controls
for pregnancy rate after the breeaing season and fertility score for

the first 25 days of breeding.
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APPENDIX TABLE 1. LEAST SQUARES ANALYSIS OF VARIANCE FOR VARIOUS TRAITS IN TWO-YEAR-OLD

HEIFERS AND.CALVES AFTER TREATMENT WITH DEXAMETHASONE (TRIAL 1)

A Mean squares

. Birth wt. Vigor Difficulty Gestation Retained placenta
Source d.£. . (kg) (L.4) (1L~-4) length (24 hrs) (72 hrs)
Treatment 2 26.88L 0.068 1.286# 213.121%% _1.754%* 2.108%%
Error 32 12.470 0.180 0;325 10.591 0.153 0.124
* P<.05
*% P01

APPENDIX TABLE 2. LEAST SQUARES ANALYSIS OF VARIANCE FOR VARTOUS TRAITS IN TWO-YEAR~OLD

HEIFERS AND CALVES THAT RESPONDED TO TREATMENT WITH DEXAMETHASONE

(TRIAL 2)
_ . Mean squares ; N
Birth wt. Vigor  Difficulty . .Retained placenta. . j
Source d.f. _ (kg) @-4) _ (A-4) (24 hrs) (72 hrs)
 Treatment 2 25,700  0.118 . 0.260 ~ _ 0.360 0.379
Error 42 17.543 0.309

0.411 ~ 0.192  0.167

** Pe.OL
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LEAST SQUARES ANALYSIS OF VARIANCE FOR VARIOUS TRAITS
IN COWS AND CALVES THAT RESPONDED TQ TREATMENT WITH
DEXAMETHASONE (TRTAL 3)

. Mean squares .
Birth wt. Vigor Difficulty Retained placenta

Source d.f (kg) -4 (1-4) - (24 hrs) (72 hrs)
Treatment 2 120.024 0.153 0.057 0.993** 0.473%

Error ."73. 93.794 0.103 0.053 9;128 0.106
* P .05 .

*% P ,01

APPENDIX TABLE 4.

LEAST SQUARES ANALYSIS OF VARIANCE FOR PREGNANCY AND
FERTILITY SCORE IN HEIFERS SUCCESSFULLY TREATED WITH
FLUMETHASONE (TRTAL 1)

. . Mean squares
Pregnant after 45 days . Fertility score first

Source 'd.f. breeding season - 25 days of breeding
Treatmen£ ’_2 1 0.201 ‘ 1,044
Sex: 2 0.132 0.890
Treatment ﬁ:' | | - 3

sex 3 0.045 0.263
Error 0.154 . 0.680

27
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APPENDIX TABLE 5. LEAST SQUARES ANALYSIS OF VARIANCE FOR PREGNANCY AND
FERTILITY SCORE IN HEIFERS SUCCESSFULLY TREATED WITH
FLUMETHASONE (TRIAL 2)

Mean squares : -
Source d.£. Pregnant after 45 days Fertility score first

breeding season ) 25 days of breeding
Treatment 2 0.045 1.518
Sex 2 0.432 1.252
Treatment x :
sex - 4 0.049 0.564
Error 36 : 0.233 : 0.645

APPENDIX TABLE 6. LEAST SQUARES ANALYSIS OF VARTANCE FOR PREGNANCY AND
FERTILITY SCORE IN COWS SUCCESSFULLY TREATED WITH
FLUMETHASONE (TRIAL 3)

Mean squares

Source - d.f. Pregnant after 45 days  Fertility ééore.first
. B breeding season - 25 days of breeding
Treatment 2 o 0.012 ' 0.428
Sex: 2 0.080 . ' 1.015
Treatment x
sex: . 4 _ 0.042 - . 1.008
Error 67 0.165 .. 0.879
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APPENDIX TABLE 7. LEAST SQUARES ANALYSIS OF VARIANCE.FOR SUBSEQUENT
' PERFORMANCE OF CALVES FROM HEIFERS SUCCESSFULLY
TREATED WITH DEXAMETHASONE (TRIAL 1)

Mean squares

Actual Adj. 205-day ADG (birth
Source . d.f. weaning wt. = d.f. wt.2 to weaning)?@
Treatment 2 69.711 2 103.290  °  0.003
Sex 1 - 146.832 . -- -- _‘ -
Treatment x -
sex C 2 957 .445 -— -- -
Error 26 464,598 29 - 383.440  0.008

4 Sex and treatments x sex effects were deleted from the least squares
model for adjusted 205-day wt. and ADG analysis.

APPENDIX TABLE 8. LEAST SQUARES ANALYSIS OF VARIANCE FOR SUBSEQUENT
: ' S PERFORMANCE OF CALVES FROM HEIFERS SUCCESSFULLY
TREATED WITH DEXAMETHASONE (TRIAL 2) .

Mean . squares

, Actual Adj. 205-day  ADG (birth
Source d.f. weaning wt. d.f. wt.2 to weaning)?
Treatment ) 403,446 2 350.654 | - . 0.008
Sex 1 524.040 - - -
Treatment x . .
sex - 2 - 775.339 - - -
Error 30 349. 544 33 . 368.161 0.008

ot

4 Sex and treatments x sex ‘effects were deleted from.the least squares
model for adjusted 205-day wt. and ADG analysis.

"TIH \ X L




- -129-

" APPENDIX TABLE 9.- LEAST SQUARES ANALYSIS OF VARIANCE FOR SUBSEQUENT
"PERFORMANCE OF CALVES FROM COWS SUCCESSFULLY

TRFATED WITH DEXAMETHASONE (TRIAL 3)

Mean squares

‘Actual ‘ Adj. 205-day  ADG (birth -
Source d.f. weaning wt. d.f. wt.2 __to weaning)?
Treatment 2 .§59.232 2 178.442 0.008
Sex 1 3.538 -- -- --
.Treatment X
sex 2 .362.226 -- -- --
0.009

Error 57 445,444 59 441.627

a4 Sex and treatments x sex effects were deleted from the
model for adjusted 205-day wt. and ADG analysis.

least squares
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APPENDIX TABLE 10. LEAST SQUARES ANALYSiS OF VARIANCE FOR VARIOUS TRAITS IN.COWS AND
CALVES AFTER TREATMENT WITH FLUMETHASONE (TRIAL 11)

Mean squares

o ) Birth date = Birth wt. Vigor Difficulty Gestation Retained placenté
" . Source - : .d;f.‘ (day” of Year) V(Rg)-_ (1-3) r (1-4) " -length : (24 hrs) (1 Wegk)
,Treatmeht ’ 5 ’220.659%* 60.793? 0;019 : 0.858 ‘193.885** -1;558** 0.536%*
Sire | 3 - 79.715%% 10§.368** 0.034 0.645 54;219** 0.041 0.200
Sex: : 1 - 0.311 174.450%% 0.404 0.404'_ 2;633 - 0.39%4 0.030
Previous ) |
treatment 2 13.7117 7.568 0.048 0.285 2.895 0.081 0.041
Error 60 © 9.689 19.498 0.077 0.604‘ © 9,493 0.135 0.131
‘*94.05-'- -

*% P<,01

-0€1-
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APPENDIX TABLE 11, LEAST SQUARES ANALYSIS OF VARIANCE FOR VARIOUS TRAITS IN COWS AND
o CALVES THAT RESPONDED TO TREATMENT WITH- FLUMETHASONE (TRIAL 11)

: Mean squares :
Birth date Birth wt. Vigor Difficulty Gestation Retained placenta

.Soﬁrce 7 d.f. (day of year) (kg) (1-3) (1-4). ' length. (24 hrs) (1 week)
Treatment -2 : 306.961%* 74;396* 0.027 1.18§ - 287.630%% 2.305** 0.747%%
Sire 3 79.560%% 98.853%* 0,034 0.647 253.524%% 0,048 0.196.
Sex 1 0.264 145.373%% 0,044  0.413 2,833 0,258  0.003
Previous ' .

treatment 2 13.090 6.726  0.048 0.288 2.905 0.071 0.043
Erro£ 59 9.853 ‘ 19.377 ‘0,078 0f614 9.650 0.131 0.126
P05 '

#%P<, 01

-1€1-
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LEAST SQUARES ANALYSIS OF VARIANCE FOR HOURS FROM
INJECTION TO PARTURITION IN COWS THAT RESPONDED
TO TREATMENT WITH FLUMETHASONE (TRIAL 11)

Mean squares
Hours from injection

Source d.f, to pgrturition
Treatment 1 6564, 234
Sire 3 9736.113
Sex- 1 62712.690
Previous

treatment 2 - _ ' 4541.533
Error 24 14936.960
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APPENDIX TABLE 13, LEAST SQUARES ANALYSIS OF VARTANCE FOR INDUCTION
SUCCESS IN COWS AFTER TREATMENT WITH FLUMETHASONE

(TRIAL 11)
. Mean squares

Source : d.f._ Induction success
Treatment 1 3 0.010:
Sire | 4 | 0.105
Sex. 1 . 0.003"
Regression of

gestation - length

at time of injec-

ion . 1 : . 0.369%
Error . ’ 27 0.052

* P«£,05

=T ™T (3L ek { R e P
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APPENDIX TABLE 14. ~LEAST SQUARES ANALYSIS OF VARIANCE FOR VARIOUS TRAITS IN COWS AND CALVES

AFTER TREATMENT WITH FLUMETHASONE (TRIAL 12)

Mean sguares ]
" Birth date  Birth wt. Vigor Difficulty Gestation Retained placenta

**P-. 01

‘Source - d.f. (day of’ year) (kg) : (1-3) (1-4) : length (24 hrs) (1 week)
| Treatment 3 | 305.455%%  329.459%% 0,000 - 0,432 272.715%% 2.261%% 1.426%*

Sire 3 87.965%* 159.307%* 0.000 0.591 101.118%% 0.181 0.165
. Sex 1 1.313 9.409  0.000 0.005 1.689 0.224 0.001
‘Previous . . . |
treatment 2 . 23.115 45,928% 0.000 . 1.401 28.718 0.112 0.180
Errox 65 - 19.508 13.800 0.000 - '1.872 18.721 0.113 0.133
“#P<.05 — ‘




APPENDIX TABLE 15. LEAST SQUARES ANALfSIS OF VARIANCE FOR VARIOUS TRAITS IN COWS AND CALVES
THAT RESPONDED TO TREATMENT WITH FLUMETHASONE (TRIAL 12)

. 7 7 Mean squares .
Birth date Birth wt. Vigor Difficulty Gestation Retained placenta

Source d.f. (day of year) .(kg) .~ (1-3) (1-4) 1eng;h (24 hrs) (1 week) '

Treatment = - 2 . 343.824%% .441.782** 0.000 0;512 354.291** 3.163%% 2, 056%%

Sire : 3 103.565%%. 123.626%*% (0.000 0.652 90.008** 0.187 | .0.166 -

Sex 1 1.857 - 7.996 0.000 0.054 . 0.539 0.218 ' 0.002

" Previous _ | :

treatment 2 19.173 43.138% 0.000 1.783 17.834 0.108 0.177

Error 63 _ 18.417 12.769 0.000 1.804 18.037 0.117 0.137

.*f‘.OS ‘ . -

**E<. 01

-GeT1~




APPENDIX TABLE 16.
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LEAST SQUARES ANALYSIS OF VARIANCE FOR HOURS FROM

INJECTION TO PARTURITION IN COWS THAT RESPONDED

TO TREATMENT WITH FLUMETHASONE (TRTAL 12)

Mean squares
Hours from injection

Source d.f. to parturition
Treatment 1 55534.26
Sire 3 73004.90 -
Sex 1 | 129.54
Previous : :

treatment 2 6088.89
Error

30 ' 27556.35

APPENDIX TABLE 17.

" LEAST SQUARES ANALYSIS OF VARIANCE FOR INDUCTION

SUCCESS IN COWS THAT RESPONDED TO TREATMENT WITH
FLUMETHASONE (TRAIL 12) -

Mean squares

Source d.f. Induction success
Treatment 1 ' : 0.086
Sex 1 . 0.048
Regression of

gestation length

at time of injec-

tion 1 0.650%%*
Error

37 | 0.046

HdP £ 01

TTT T - T
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APPENDIX TABLE 18. LEAST SQUARES ANALYSIS OF VARIANCE FOR VARIOUS TRAITS IN COWS AND CALVES

AFTER TREATMENT WITH FLUMETHASONE (TRIAL 13)

7 . Mean squares
Birth date Birth wt. Vigor Difficulty Gestation Retained placenta

' Source _d.f. (day of vear) Ikg) .(1-3) (1-4) length (24 hrs)ﬁ(l week)
Treatment 3 53.612 - 208.243% 0.169 3.146%  49.348% 0.885% 0.394
Sire . 4 9.851 200.046%  0.087 1.070  35.553%% 0.099  0.036
Sex; ; 1 3.313 144,227 --0.266 9.644%% 0;138 0.001 0.0003
Previous | .

treatment 2 ' 0.391 '25.450 0.010 0.270 0.887 0.166 0.127
Error 23 20.519 o 58.626 0.123 . 0.964 7.99% 0.170. 0.182
*P<«.05 | ‘ 4

¥#Pe, 01 .




APfENDIX TABLE 19. LEAST SQUARES ANALYSIS OF VARIANCE FOR VARIOUS TRAITS IN COWS AND CALVES
THAT RESPONDED TO TREATMENT WITH FLUMETHASONE (TRTAL 13)

: Mean squares ‘
Birth date Birth wt. Vigor Difficulty Gestation Retained placenta

Source . . d.f.’-(day of yvear) ' (kg) (1-3) (1-4) ' length (24 hrs) (1 week)

Treatment. 2 3.266 57.240% - 0.257 5.157%  43.,590% . 1.171%% 0.492_"'.
_ Sire | . 4 9.559 38.996% 0.112 1.468 36.476%  0.102 0.037

Sex | 1 _ 4,225 29.233 0.367 11.780%% 1,154 0.001 0.0001-

Previous . .

treatment 2 0.046 - 11.415 0.006 0.042 ~1.012 0.209 0.157
Error 21 22.314 12.013 0.128° 0.933  8.473  0.181  0.196
%P 4,05

*#%P<,01

- =8¢~
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LEAST SQUARES ANALYSIS OF VARIANCE FOR HOURS FROM
INJECTION TO PARTURITION IN COWS THAT RESPONDED,

TO TREATMENT WiTH FLUMETHASONE (TRIAL 13)

Mean squares
Hours from injection

Source d.f. to parturition
Treatment. 1 17399.950 -
Sire-. . 4 ‘ 9316.570
Sex 1 . _‘89008;730*'
Previous ' ' .

treatment. 2 _ : 561.970
Error 12 15240.320
*P<£,05 .

APPENDIX TABLE 21.

LEAST SQUARES ANALYSIS OF VARIANCE FOR INDUCTION
SUCCESS IN COWS AFTER TREATMENT WITH FLUMETHASONE
(TRIAL 13) -

Mean squares

Source d.f. Induction success
Treatment 1 0.261
Sire. 4 0.024
Sex:. . 1 ' 0.105
Regreésion of

gestation length

at time of injec-

tion 1 0.272
Error 16 ' 0.119

™ 1.5 T
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APPENDIX TABLE 22. LEAST SQUARES ANALYSIS OF VARIANCE FOR VARfOUS’TRAITS IN COWS AND CALVES
] AFTER TREATMENT WITH FLUMETHASONE (TRIAL 14)

Mean squares

Birth date Birth wt. Vigor Difficulty Retained placenta'
Source _d.f. (day of year) - (kg) C(1-3) . - (1-4) (24 hrs) (1 week)
Treatment 3 - 429,013% °  198.274%% 0,008  2.372 . 1.800%% 1.067%%
Sire. . 1 1.667 516.773%*% 0.0001 1,277 0.977%* 0.568
Sex . ] 22.940 4,308  0.018 1.483 0.092  0.153
Previous ’ '
treatment 2 19.580 .34.406 0.001 . 1.361 0.173 - 0.047 .
. . L
. .
Error 88 10.375 -19..618 0.011 2.478 0.172 0.164 <
*P<, 05
*%P<, 01

L | - ]
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APPENDIX TABLE 23. LEAST SQUARES ANALYSIS OF VARIANCE FOR VARIOUS TRAITS IN COWS AND CALVES

THAT RESPONDED TO TREATMENT WITH FLUMETHASONE (TRIAL 14)

Mean squares

-1vI-

**P£.01

‘Birth date Birth wt., Vigor Difficulty = Retained ﬁlacenta
Source d.f. (day of year) -~ (kg) (1-3) (1-4) - (24 hrs) -(1 week)
freatment 2 | 629.417%% 221.611%% 0.010 © 3.028 2.45 - 1.298%%
"Sire | 1 1.672 525.932%% 0.0001  1.406 0.950%  0.568
Sex 1 126,119 10.102  0.020 1.494 0.024  0.181
Previous
treatment 2 21.577 18.219  0.001 2.845 0.231  0.056
Error 7 11.476 116:563 0,012 2,526 0.180  0.182
*Ps,05 - . ‘ 7




APPENDIX TABLE 24.
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LEAST SQUARES ANALYSIS OF VARIANCE FOR HOURS . FROM
INDUCTION TO PARTURITION IN COWS THAT RESPONDED TO
TREATMENT WITH FLUMETHASONE (TRIAL 14)

Source -

Mean squares
Hours from injection

d.f. to parturition
Treatment. 1 » . 113.953
Sire: 1 94370.190
Sex 1 6518.998
Previous ‘ .
treatment 2 ) 6556.480
Error 59 | 25075.060

APPENDIX TABLE 25.

LEAST SQUARES ANALYSIS OF VARIANCE FOR INDUCTION
SUCCESS IN COWS AFTER TREATMENT WITH FLUMETHASONE
(TRIAL 14) S

Mean squares

Source d.f Induction success
Treatmént: 1 ‘ 0.059
Sire: 1 ' _ 0.064 "
Sex: 1 0.403
Previous . o

treatment. 02 : A 0.027
Error 69' _ 0.116

1L 3t Ll

L i)
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APPENDIX TABLE 26. LEAST SQUARES ANALYSIS OF VARIANCE FOR VARIQUS TRAITS IN HEIFERS AND
CALVES AFTER TREATMENT WITH FLUMETHASONE (TRIAL 15)

Mean squares
Birth date Birth wt. Vigor Difficulty Gestation Retained placenta

Source- d.f.  (day of’yea;) (kg) (1-3) (1f40 length (24 hrs) (1 week)
Treatment. " S 1. 121.464 13.,728..' 0.019 '7.890%  101.157%% 2.680%% - 2,689%*
Sex~ 1 31.621 6.533 0.019 0.047 8.713 0.075 0.075
freatmént' X . o ‘ :
sex ' 1 33.177 0.197 0.019 0.047 0.242 0.075 0.075
Error 14 ‘ 56.983 6.866 "0.061 i.582 ‘ 9.016 0.102 0.102
*P <05, ' ‘ A

*%P<, 01

-Evi-
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APPENDIX TABLE 27. LEAST SQUARES ANALYSIS OF VARIANCE FOR VARIOUS TRAITS IN HEIFERS AND .
CALVES AFTER TREATMENT WITH FLUMETHASONE (TRIAL 16) '

- Mean squares ‘ )
Birth date Birth wt., Vigor Difficulty Gestation Retained placenta

Source ‘,_ d;f.' (daV'of;ygar)“ .(kg) - (1-3) (1-4) lensgth- (24 hrs) (1 week)
'Treaément 1 ’326.294* 49,915%% 0;000 1.226 | 60.397 0.123 0.240
Sexs 1 16.490 13.162 0.000 1.226 0.240 6.005 0..005
Treatment x ] ‘
sex 1 21.353 22.788%* 0.000 5,931 . 02397 0.593 0.005
Error 8 45.479 3.951 0.000 4.271 11.760 0.240 - 0.i77
*P«05

**P~, 01

-1~




APPENDIX TABLE 28. LEAST SQUARES ANALYSIS OF VARIANCE FOR VARIOUS TRAITS IN COWS AND CALVES
RESPONDING TO TREATMENT WITH FLUMETHASONE (TRIAL 11- 14)

Birth date Birth wt.. Vigor Difficulty Retained placenta

-GHT--

‘Source “ - d.f. (day of year) (kg) - (1-3)- (1-4) . (24 hrs) (1 week)
Treatment \ 2 ©649.423%% .666.799**' 0.043 4.747% 7.996%% 4.288**
Trial: 3 3205,013%* 165.413%% 0.212%% 0,158 0.330 0.289
- Sex ) 1 4.781 117.090%% 0.168% 0.188 0.325 0.007
Sire: .4 119.512%% ' .. :339.322%% 0,154%% 0.507 - 0.308 0.285
Previous )
treatment . 2 14,237 26.175 0.023 0.342 0.181 0.129
. Treatment x |
trial. 6 89.152** 29.749 0.050 0.874 0.189 0.106 .
Errbr 239 13.941 16,177 0.040 1.459 0.147 0.153
*P<, 705 7

#*P&, 01

Lol
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APPENDIX TABLE 29. LEAST SQUARES ANALYSIS OF VARIANCE FOR VARIOQUS TRAITS IN COWS AND CALVES
THAT RESPONDED TO THE TREATMENT OF FLUMETHASONE IN TRIALS 11 AND 12
(CONTROLS EXCLUDED)

Mean squagres

: Calf Hours from-

: _ . - Birth date Birth wt. Vigor Difficulty Retained placenta injection’
Source d.f. (day of vear) (kg) - (1-3) - (1-4) (24 hrs) (A week) to calving
Trial 1 1481,675%% 154,822%% 0.009 0.072 0.003 0.373 10820,850
Treatment 1 0.067 5.223 0.008 0.359 0.053 0.050 938.365
Sex i 0.294 11.482 0.015 0.216 0.950% 0,029 32168.6600
Sire- 3 0.538 90.551*%*% 0.007 0.759 0.431 0.523 60811.890%
Treatment X . .

trial: 1 1,978% 31.571 0.010 0.224 0.179 0.291 67679.360
Treatment 'x

sirer 3 _ 0.823 2.455 0.011 0.205 0.126 0.276 11962.160
Regression'on
. gestation’

‘length at

time of injec- - : . :

tion? 1 3.080%%* 22.424 0.358%* 0,222 1.316% 1.060*% 51552,970
Error ' 58 0.359 14.760 0.015 1.786 '0.205 0.233 20752.190
*P£,05
#*#*P<. 01

a8 All regression means squares are linear except for that of vigor which is quadractic.
This quadratic value was analyzed in a model excluding bulls with one more observation.

971~
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APPENDIX TABLE 30. LEAST SQUARES ANALYSIS OF VARIANCE FOR INDUCTION SUCCESS IN FLUMETHASONE

TREATED COWS (CONTROLS EXCLUDED)

Mean squares
Induction success

Mean squares

Induction success

**%P<.01

- Source .- . : d.f. . Trials 11-12 . d.f. Trials 11-14
Trial- . I | " 0.000 ' 3 0.021
Treatment . 1 " 0.033 ' 1 0.055
Sex. . 1 . 0.055 1 0.106
Sire . . 3 0.0l | 4 0.026
Treatment x

trial- - 1 0.002 3 .0.129
Treatment‘ X _ - .
sire 3 0.056 4 0.064
Linear regression on
gestation length _
at time of injection 1 : 0.346%% 1 0.439%
Error .62 0.049 . - . 115 0.094
¥PZ.05

-LY1-
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APPENDIX TABLE 31.

LEAST SQUARES ANALYSIS OF VARIANCE FOR VARIOUS TRAITS IN COWS AND CALVES
THAT RESPONDED SUCCESSFULLY TO TREATMENT WITH FLUMETHASONE IN TRIALS -
11-14 (CONTROLS EXCLUDED)

Mean squares

PR - . . Calf - : Hours from
. _ Birth date Birth wt. vigor leflculty Retained placenta injection
Source d.f. (day,oﬁ vear) (kg) (1-3) (1-4) (24 hrs) (1 week) to calving
Trial ‘ 3 1673.320%* 96.520%* 0.146% 0.441 0.016 0.128 11210.490
Treatment- 1 0.266 0.946 0.001 0.654 0.090 0.063 17.268
Sex: . 1 1.220 36.904 0.081 1.559 0.124% 0.318 110152.330%°
Sire. 4 Q.813 .108.061** 0.097 0.313 0.333 0.284  51268.960
Treatment. x . )
trial - 3 0.631 30.219 . 0.110 1.369 0.138 0.070 20286.230
Treatment:’ x . .
sire 4 0.458 7.982 0.036 " 0.535 0.093 0.064 13218.720
Regression on
gestation
length .at.
time of injec- : S
tion? 1 2.926%  93.376% 0.581*% 0.192 1.616%* 0.816 118125.800%
Error 100 ° 0.431 14.215 0.044 1.475. 0.212 0.248 23102.640
*P<.05
*%P.,01 -
8 All regression mean squares are linear except for that of vigor which is quadratic.

-8%1-
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APPENDIX TABLE 32. LEAST SQUARES ANALYSIS OF VARIANCE FOR PREGNANCY
RATE AND FERTILITY SCORE IN COWS TREATED WITH
FLUMETHASONE (TRIAL 11)

Mean squares

Pregnant after 45 days Fertility score first

Source d.£f. breeding season 25 days of breeding
Treatment - 3 T 0.056 0.420
Previous . .

' treatment 2 0.086 : 0.124

Exrror 64 - 0.129 ' 0.733

APPENDIX TABLE 33. LEAST SQUARES ANALYSIS OF VARIANCE FOR PREGNANCY
RATE AND FERTILITY SCORE IN COWS TREATED WITH
FLUMETHASONE (TRIAL 12)

Mean squares

Pregnant after 45 days  Fertility score first

Source d.£. breeding season . 25 days of breeding
Treatment 3 0.100 1.203
Previous , o :

treatment: 2 0.147 . . 0.609

Error : 62 0.125 : 0.702

™1
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APPENDIX TABLE 34. LEAST SQUARES‘ANALYSIS OF VARIANCE FOR PREGNANCY
- RATE AND FERTILITY SCORE .IN COWS TREATED WITH

FLUMETHASONE (TRIAL 13)

Mean squares
‘Pregnant after 45 days Fertility score first

Source d.£f. breeding season 25 days of breeding
Treatment - 3 o 0.242 0.918
Previous . = .

treatment . 2 0.088 - 0.151

Error T 26 0.262 - 0.535

APPENDIX TABLE 35. LEAST SQUARES ANALYSIS OF VARIANCE FOR PREGNANCY

- RATE AND FERTILITY -SCORE IN. COWS TREATED WITH
FLUMETHASONE (TRAIL 14)

Mean squares

Pregnant after 45 days  TFertility score first

Source . d.E. - breeding season . 25 days of breeding
Treatment . - 3 - 0.179 '.., 0.773
Previous S :

treatment . 2 0.007 C 0.189

Error - . 82 0.161 ' 0.686

T
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APPENDIX TABLE 36. LEAST SQUARES ANALYSIS OF VARIANCE FOR PREGNANCY
RATE AND FERTILITY SCORE IN HEIFERS TREATED WITH
FLUMETHASONE (TRIAL 15)

Mean squares
Pregnant .after 45 days Fertility score first

Source d.f. breeding season 25 days of breeding
Treatment -1 0.000 0.017
Error ~ 16 - 0,111 ' 0.882

APPENDIX TABLE 37. LEAST SQUARES ANALYSIS OF VARIANCE FOR PREGNANCY
. RATE AND-FERTILITY SCORE IN HEIFERS TREATED WITH
FLUMETHASONE (TRIAL 16)

Mean squares

o Pregnant after 45 days Fertility score. first
Source ‘d.f. breeding season : 25 days of breeding
Treatment. - 1 . 0.010 . 2.002
Error : 10 0.166 0.891

T T LU i} T
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APPENDIX TABLE 38. LEAST SQUARES ANALYSIS OF VARIANCE FOR PREGNANCY
' : RATE AND FERTILITY SCORE IN ALL COWS RESPONDING

TO TREATMENT WITH FLUMETHASONE (TRTALS 11-14)

Mean squares

Pregnant after 45 days Fertility score first

Source d,£f. breeding season 25 days of breeding
Treatment . 2 0.090 ©0.951
Previous _ : . ' :
treatment: 2 0.178 : 0,334
Trial 3 0.675%% 0.150

" Treatment :x : . :

trial, 6 . 0.084 0.993
Error - . . 226 0.151 0.649
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APPENDIX TABLE 39, LEAST SQUARES ANALYSIS OF VARIANCE FOR GESTATION LENGTH AT TIME OF

PARTURITION AND RETENTION OF PLACENTAL MEMBRANES AT 24 HOURS AND ONE
WEEK AFTER PARTURITION IN COWS SUCCESSFULLY TREATED WITH FLUMETHASONE

Mean squares

Trials11-12 , Trials 11-14
Pregnant after Fertility score - Pregnant after Fertility score
O : 45 day breeding first 25 days 45 day breeding first 25 days

Source d.f. ] season _ of. breeding . d.f, ' season =~ . of breeding
Trial 1 '0.009 0.149 3 0.685%% . - 0.083
Treatment 2 0.168 2,214% 2 ' 0.123 0.652
Previous - ' :

treatment 2 0.175 0.766 2 0.150 0.307
Retained

placenta -

(24 hrs) 1 0.059 0.399 1 0.128 0.456
Retained

placenta : o

(1 week) 1 0.014 " 0.428 1 0.000 - 1.261

- Trial =x _ g
treatment 2 0.013 0.458 6 ‘ 0.098 1.033
. Linear regres- '

sion on ges-

tation length’

at time of . -

parturition? 1 0.426 0.966 1 § - -
Error 122 0.128 0.691 223 __0,152 0.648
* P<,05 . '
#%P<,01

2 Of no value in trials 11 through 14 because of lack of gestation lengths.
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