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Abstract:

Two-hundred and thirty-five mature beef cows from the fall calving beef herd on the Montana State
Prison Ranch were assigned to one of three induction treatments and one of seven induction groups
(trials). Treatments were: Control (TO), 10 mg Flumethasone (FLU) i m injection (TI) and 10 mg FLU
1m plus 20 cc long-acting antibiotic 1 m which consisted of 2,025,000 units each of procaine and
benzathine penicillin G plus 1.63 g dihydrostreptomycin (T2). Cows were assigned randomly
according to sire of calf and expected calving dates. Analysis of the results showed injection to
parturition intervals for T1 and T2 were 48 and 46 hr, respectively, (P<.10). Induction success was 82%
in Tl and 90% in T2. Results showed that no significant difference in response or subsequent
performance of cows and calves existed between Tl and T2 except that cows in T2 bearing female
calves had a 51% incidence of retained placenta whereas the incidence of placental retention was only
21% for T2 cows bearing male calves and 22 to 23% for Tl cows regardless of calf sex (P<.025).
Comparison of induced and control cows revealed reductions in gestation length and birth weight due
to FLU treatment.. Mean gestation lengths and birth weights were 284, 279 and 278 days (P<.01) and
39, 33 and 33 kg (P<.01) for TO, Tl and T2, respectively. Incidence of retained placenta was
significantly greater (P<.01, P<.05) among induced cows with respective means for TO, Tl and T2
being 5, 22 and 36%. The calving season for induced animals was 11 days shorter than that of the
controls. Induced parturition did ' not alter calving difficulty in comparison to controls, nor did it
significantly reduce calf vigor or 205-day adjusted weaning weights. Mean adjusted weaning weights
were 144, 134 and 140 kg for TO, Tl and T2 calves, respectively. Subsequent fertility of induced and
control cows was not significantly different. Mean overall pregnancy rates at the end of the breeding
season were 91, 83 and 77% for TO, Tl and T2 cows, respectively. Estrus synchronization with PGF2a
enhanced overall fertility in T1 and T2 cows, but reduced overall conception during the breeding season
in TO animals (P<.025). In general, induced parturition was shown to have no detrimental effects upon
the health or subsequent performance of treated animals.
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ABSTRACT

Two-hundred and thirty-five mature beef cows from the fall calving
. beef herd on the Montana State Prison Ranch were assigned to one of

three induction treatments and one of seven induction groups (trials). o

Treatments were: Control (TO), 10 mg Flumethasone (FLU) i m injection
(Tl) and 10 mg FLU i m plus 20 cc long-acting antibiotic i'm which con-
sisted of 2,025,000 units each of procaine and benzathine penicillin G
. plus 1,63 g dihydrostreptomycin (T2). Cows were assigned randomly
according to sire of calf and expected calving dates. Analysis of the
results showed injection to parturition intervals for Tl and T2 were

48 and 46 hr, respectively, (P<.10). Induction success was 82% in Tl
and 90% in T2. Results showed. ‘that no significant difference in re~
sponse or subsequent performance of cows and calves existed between Tl

and T2 except that cows in T2 bearing female calves had a 51% incidence °

of retained placenta whereas the incidence of placental retention was
only 21% for T2 cows bearing male calves and 22 to 23% for Tl cows
'regardless of calf sex (P«.025). Comparison of induced and control
cows revealed reductions in gestation length and birth weight due to
FLU treatment.. Mean gestation lengths and birth weights were 284, 279
and 278 days (P<.01) and 39, 33 and 33 kg (P<.0l). for TO, Tl and T2,
respectively. Incidence of retained placenta was significantly greater
(P<.01, P«<.05) among induced cows with respective means for TO, Tl and
T2 being 5, 22 and 36%. The calving season for induced animals was

11 days shorter than that of the controls. Induced parturition did
not alter calving difficulty in comparison to controls, nor did it
significantly reduce calf vigor or 205-day adjusted weaning weights.
Mean adjusted weaning weights were 144, 134 and 140 kg for TO, Tl and
T2 calves, respectively. Subsequent fertility of induced and control
cows was not significantly different., Mean overall pregnancy rates

at the end of the breeding season were 91, 83 and 77% for TO, Tl and -
T2 cows, .respectively., Estrus synchronization with PGFpa enhanced
overall fertility in Tl anhd T2 cows, but reduced overall conception
during the breeding season in TO animals (P<,025)., 1In general,
induced parturition was shown to have no detrimental effects upon the
health or subsequent performance of treated animals.




INTRODUCTION
buring the past five years, extensive research 'has beep devoged
to induétion of parturition in the domestic animal species. Numerous
: repofts have been published confirming the effectiveness of the.syn-

thetic glucocorticoids, especially.Flumethasone and Dexamethasone,

and establishing their role as a useful tool in managemént of livestock

reproductionr

In cattle, the primary economic side effect of corticosteroid-
induced parturition is a significantly increaseﬁ incidence of retain-
ed placental membranes. In most management situations, antibiotic
therapy is recommended for this condition in order to inéﬁre good
postpartum fertilityﬂ' Where cattle are being fed supplemental silage
or coﬁcenﬁrates thelﬁntibiotic can be admiqistered through oral prep-
aratiéns ad&ed to the ration. In many instances, however, antibiotic
thérapy reéuireS‘restraint of the cow and iﬁjection of parentefal
sélufions, which can become a major labor requirement.

.This experiment was designed to test the effectiveness of an
indﬁqtion system in which 1ong-actiné-antibiotié is administered by
intramuscular injection at the time of corticosteroid treatment. If
effective, this method could elminate the néqessity of,ﬁorking'the
effected éattle ;:second‘time and reduce the,lébor.requifements of aﬁ

¥

induced parturition management scheme.




REVIEW OF LITERATURE

Hormonal Aspects of Parturition

Generalr Throughout pregnancy in -the bovine, plasma progesterqﬁe
1eve1$remainre1ative1y high, while estrogenic and cortical steroid
concentratibng aré féund to be at comparative minimums.

As the full term of gestation is approached, one of the first
hormonal changes to occur is that 6f a decline in plasma progesterone
conéeﬁtrations: 'Whéther or not this decline s;gnifieé a reduction in

the progesterone synthesis function of the corpus luteum is'subjeét

to debate. Although the cow is classified among those species depend- -

ing upon an ovarian source of progesterone, Turner énd:Bagnara (1971)
‘fepért that bovine“ovérian functién is not essential in the terminal
stages of pregnancy and Hafez (1968) describes maintenance of preg-

'nanc& in the cow aféer ovariectomy following the £fifth month of
gestation. “

biszfalusy, as reviewed b& Wagner et gl.‘(19743) hypothegizes a
-placentél”source of progesterone aﬁd igcﬁle'(1971) sites several
s;udies indicating.stfong involvement of the'méternal adrenal gé a
progestérone"soufce during the third trimester of preéﬁéh&y. Hunter
.gg al. (1970) noted ﬁid-cycie levels of plasma progesterone 8 to 13
days'postpartuﬁ; further suggesfing-ah adrénal prégesterone source.

The initial, but gradual, fall in plasma progesterone seems to '

begin 30 to 34 days ﬁrepartum. Hunter et al. (1970) reported a steady

drop beginning as early as 34.days'beforé calving in Red Danish and
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Holstein cows. Arije. et al. (1974) noted a constant decline in pro-
gestefqne in beef cows throughout the final three weeks of gestation.
In contrast, Smith et al. (1973) found no reduction in proéestérone
levels gntil fhrée days pre-calving when analyzing bloodﬁsaﬁples taken
from 10 Holstein first-calf heifers. No reason for this‘bariation‘ﬁas
been qffered. |

| Despite the conflicting reports.concerniﬁg initiél'progesterone
decline, thesé authors are in agréemeﬁt that a precipifoﬁs drop in
progesterone occurs 3 to 4 days prepartum and reaches baseline values
on.or following the .day of parturition;

Progesterone levels before and at the time of parturition. vary
considerably'amoﬁé species and seem to be dependent upon the proges-
teroné source (Wagner g; al., 1974#). Thbse species having a plaééntal
progesterone source (éheep and human) have relativély high plaéma
" progesterone'levéls at parturition while mammals'felying‘on ovarian :
progésterbne (;ow and sow) will experiencé draStic%deciines in blood .
concenérétions 6f progesterone at thé end of gestatigq'(ﬂagner.gg_gl.,
1974a). ‘ ‘

" Molokwu and Wagner (1973), as reviewed by Wagner et al. (1974a),
found plasmé progesterone levels tg.remain-constant until 4 to 5 days
before'farrowing? then dropping abruptly during the final 48 hr in
the sow. Killian et al. (1973), as reviewed by 'the same aut‘hors,~

fbund much the same relationship, with the rapid decfeases_beginﬁing




~on day -3.

~In the sheep, Stabenfeldt et al. (1972) and Thompson (1973), as

reviewed by Wagner et al. (1974a), both found that although progesterone

levels decline during the last several days prepartum, very low pro-
gesterone levels weré‘not reached until as much as 24 hr'postpértum'
and that lambing could occur while fairly substantial plasma progeé-
‘terone levels still existed. Furthermore, Thompson (1973) showed that
ovariectom& of pregﬁapt ewes did not alter progesterone'leﬁelsg nor

' did it affect the normal pattern of progesterone decreasé seen at
parturition;

Anderson et al. (1974) found tﬁat'placental metabolism of
proges?igena, when under the influence of high glucocorticoid concen-
trations similar to the end of gestation, showed an increase of
progesterone and pregnenolone catabolisﬁ in the ewe. .This may
partiaily exﬁlain the drop in plasma progesterone seen at that time.

At approximately-the same time that plasma progesterome levels
begin to descend in the cow,'a gradual increase in plasma-estrogen
cbncentrationS'oécurs,

Robértson (1574), monitoring individuél plasma estrogéné in.
Holstein cows, found plasma estradiol-17, (E-17&) and estra&iol-lfB
(E-17ﬁ) 1e§els'to'remain very low until aay =19, ‘Plésma estrone

concentrations, however, were already 10 times higher than the former

estrogens at 40 days before parturition. Parallel rises were seen to _
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occuf in all three of the steroids beginning on day =-19.
flésmé estrone and E-17B levels peaked on.the day of parturition
reaching 1eVe1§ appréximately 20 times those meaéured on day =40,
E-17, levels peaked on day <-4 and then dropped slighfly un£11
parturition (Robertson, 1974). The condentration ratio of estrone to
ﬁ-17a and E-17p remained a constant 10:1 throughqut the étddy.
vWithin 72 hr postpartum,.all plgsma estrogens had dropped to

undetectable levels (Robertson, 1974). Arije et al. (1974) confifmed
'these results, but Smith et al. (1973) reported preéipitous declines

in ﬁlasma estrogens during the findl 2 days before parfurition.

Alfhough E-170 concentrations are the lowest of the three plasma
est?ogens during the final 40 days of gestatiom (280 Pé/ml vé 450 pg/ml
(E-17B); 4 ng/ml (estrone)), Hunter gﬁ §1.1(1970) hypothesiéed iﬁ tg be
the most important qf the estrogens. In estrogen excrgtiop studies'_
carriéd out by theée authors, E-17¢ 1eve1§ in the;urine cdmpqsed' 50%
of total urinary estrogens by day -30. At that time; estrone accounted
for 447 of total estrogens an& E717B accounted for the remainder.
At'partqrition, E-17 g levels in the urine had risen fo 73%1of_the

urinary estrogens excréted and at 12 hr postpaftum'it constituted 95%
of the total eétrogen in the urine. Parallel to Robertspn_(1974),
Hunter et gl..(1970)'reported boVine-ﬁ;inary estrogens drop to very .
‘lbw'levelé within 3 days postpartum. a |

LaVoie and Moody (1973b) usédleach of the three estrogen compounds
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in-conjunétion.with‘dexamethasone:(DEX) in ;n attempt to reduée'inci;
dence of retained plgcenta resulting from induced parturition. They
found ghat the highest percent response to in&uction was among those
cows which received DﬁX plus E-l%a (100%) and tﬁat the‘response .
inter§a1 aﬁoné those cows was 11 t6.14 hr shorter (P<.05) than the
estrone and E-17ﬁ-treated covs. Theyvsuggested that this may point
to E-l7&‘asvbeipg the most active form of éstrogen at the time of

N paxturition.

In the sow, peripherél plasma estrogens (éstrone and estradiol)
increase substantially during the finél ﬁeek before farrowing. .
Estrone reachés peak levels 2 days pre-farrowing and remains constant
until parturitionvis'completed; 'Estraaioi levels coﬁtinue to rise
until shortly before farrowing. Blood levels of both horm;nes begin

dropping abruptly after parturition and reach baseline values 6 to 7

days pastpartum (Molokwu and Eagner, 1973) as reviewed by Wagner et al.-

(1974a).

| Mich later and short-lived rises in plasma estrogens are ;éen in
the ewe. Bedford.(l972) and Challis (1971) showed no r&se in' maternal
egtrogens until day -§ to -2. Peak ieQels 1asting from 4 to 48 5f
were'sgeﬁ around tHe time of 1am?iﬁg and Baseliné lgVels Wéfe

reached again by 48 hr postpartﬁm. |

| Ads;in ana-Shért.(l972) deséribed sgrong‘involvement of,;he 

' fetal liver and adrenal glands in placental estrogen.bfoduction in
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the human. Basically, they suggest that mgtefnal cholesterol or
pregnenolone is converted into progesterone by the placenta. Progeéter—
one reaching the fetus is converted in the fetal adrenal to adreno-
cértical steroids and several androgen; including.dehydroepiandroster-.
one éulfate (DHAS). The fetal liver adds a hydroxyl group to the
DHAS before it is returned to the élacenta. Finallconversioﬁ into
estriol, the primary human estrogen, occurs'in the placenta.“ The
placeﬁta synthesizes smaller quantities of estradibl-l7B and estrone
from the C19 androgen .precursors. |

| Evidence for maternal adrenal involvement in estrogen syntheéis
for.the human comes from Siiteri and MacDonald (1966), as reviewed
by Wagner et al. (1974a), who estimated that 40% of ‘the precursors
for placental estradiol production was DHAS originated in the maternal
:adrenal. According to the same authérs,_placental estrone was pro-
duced from precﬁrsors, half of which were of matérnallorigiﬁ, the’
other half being of fétal origin, .Reports'subspantiating this showed
low estrogen concentrations in plasma of pregnant édrénalectomized
women' :Sikty mg dosages of DHAS given to these women near term
significantly iﬁcreaséd estrone aﬁd estradiol production—(Charleé
gﬁ al., 1970), and Guipide and Vande Wiele (1971) as'reyiewed by

Wagne? t al. (1974a).

Adrenalectomy of the pregnant ewe also resulted in reduced

estrddiol and( estrone levels during the final 10 days of gestation
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and lower peak levels of these hormones at pafturitipn, suggesting
that maternal adrenal function is involved in estrogen sythesis

~ (Thompson, 1973), as ;eviewed by Wagner et al. (1974a). Similaru
reports for‘the cow have not been found by the author. |

In many species, progesterone acts to reduce the excitaﬁility
and contractility of uterine musclé (Auétin ;nd Short, 1972).
Estrogen, on the other hand, at elevated levels seems to increase
-activity of myometrial tissue. As thegestrogen:prégesterone ratio
increases, Marshéll (1959) noted increased responsiveness of myometrial
ce}ls to stimuli as well as development of rhythmic pacemaker
activity résulting in regular, productive contractions of the
uterine wall.

Roberts an& échare (1969) demqnstratéd that vaginal distentién
of estrogen~treated qbn-pregnant ewes caused increase& oxytocin -
release Whéregs vaginélly stimulated progesterone-treatgd animals
showed a greatly depfessed 1evel of oxyfocin‘release.

This so-called "progesterone block" on oxytocin may exist at
the hypothalamic; as wéll as.the myometrial level, Wagner et al.
(1974a). Jochle (1971) referred to the -existence of the progesterone
block effect in. cattle, bpt discounted its existence in sheep and
'expressed conéiderable doubt concerniné the importancé of i;;lro;e in

the sow.




. - ‘ -9-

Evans (1971) showed cows failiﬁg to respond to dexamethasone-
induced pérturition had plasma progesterone levels fwice as high as
those cows responding whén both grouéé were tested 24 hr postpartum.
Again_in'1973, Evans showed cows failing to respond‘to DEX-induced
parturition had significantly Highe; biqod'pfogestéroné levels than
responding cows at the time that the respondihg cows were giving
‘birth (reviewed by Wagner et gl.,'1974a); |

' Jﬁéhle (19725 successfully preyented_flumethésohe-induceé ﬁar;uri-
tion by giving 100 mg progestetrone injections daiiy starting 3 days
before ana ending 5 Aays éfter injection of flumethasone. Resultant.

"calving did not occur until 4-5 days after the progesterone treatment

~  was ended. Among the cattle responding to the corticoid despite

progesterone therapy,.all experienced dystocia and 50% oflthe calvés
were stillborn. | |
The change from:progesteroné to estrogen dominance, at least in

the cow, ié aﬁ important, if not essentiél, step in readying the‘
uterus. for expulsion of the fetus. |

‘ Several.days prior to parturition‘in many of fhe dogestic animais,
plasma cortiéosteroid levels begin fo ' increase, In the'cow;.fluctua-
tions cease and a steady riée beginé én day =5 (Arije g; gl.,'1§74) ér
day ~4 (Adams and Wagner, 1970) and reaches a peak at.parturition:
Smith

t él..(1973) found no corresponding'incréase until day -1 in

‘Holstein heifers. The reason for the discrepancy is not mentioned.

[
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Jochle (1971) suggests that this corticoid rise may not be
entirely due to‘corticoid production by the maternal organism. Work
cited by Jochle (1971) has shown that although materﬁal corticosteroids
cannot pass the placenta to the fetus during most of gestagion, fetal
corticoids can be passed across the placenté to the dam.

In the ewe, at least, Wagner et al. (1974a) found fetal corticoid>
levels to increase 4 to 6 days prepartum. No concommitant rise was
seen in maternal blood levels, however. It is not known wheéher
reports have been published which challenge Jochle's fheory for other
spgcies. . |

it is ﬁidely believed now that corticostersid pro&uction by the
fetal.adrenal is the.trigger signgliing the proper time for parturition
in many species.  Further discussion bf this éubject.will be taken up
in the next Séction‘which deals with induced parturition.

Several pgssibilities have beep suggested'ta explain the increase
in fetal corticoid production. Wagner et al. (1974a) theorized three
possible stimuli: Maturation of the fetal hypothalamic centers;

" maturation of vital tissues and organs e.g., lung, liver, kidhey,
possiﬁly.in.combiﬁéfion with hypotﬁélamic maturétion; or new stressgs
on the fetu;. 

| Gwazduskas g£~§l. (1974) shéwed that adminisﬁratioﬁ of 3 mg.
estradiol-17B in dairy heifers dﬁriné tﬁe'lu;éal phase éf‘the esfrous

cycle caused a decrease of .3 to .8° C in the temperature of the
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uterus. Similar changes near term would present the possibility éf
thermal stress on the fetus.

Wagner gﬁ al, (1974a) cited the work of Comline and Silver (1970)‘
in which fetal - lamb blood pH, gas tensions, glucose, frﬁetése and
lactic acid levels were monitored. Beginning 2 to 4 days before birth,
‘declining fructose ;evels indicative of‘earlyiplacental féilufe were
noted,'thus proposing the poésibility of nutritional stress on the
fetus.

Plésma corticoid levels are seen to rise at a very late stage in.
the sow. Killian et al. (1974) demonstrated a cessation of diurnal .
rhythms and steady rise only during the final 24 hr before farrowing.
Peak levels occurred at parturition énd then dropped shgrply.'

Maternal'cqrticoid levels in the ewe follow é pattern very éimilaf
to the sow with increases beginning durihg the findl 24 to 48 hf of
gestation (Wagner et al., 1974a).:

in tﬁe'sheep_and goat, one of the last hormonal changes to occur
in association with parturition is that of'an increase in plasma
prostaglandinFy o (PGFg ) concentrations (Thornburn_gé'él., 1972).

Monitoring of uterine vein blood in thelewe showed a rise in
plasma estrogens 30‘hr prepartum followed in 10 hr by increased PFGyy,
levels (Chailis et al., 1972). Furthermore, administrati§n of proges;
terone foilbwed by estradiol eli¢its a similar PGan riée in the ewe

(Challis et al., 1972). Flint et al.:(1973) found similar effects
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froﬁ.exogenous estrogen and also réported simultaneous rises in utero-
ovarian vein estfogens and PGFa éoncentrations 4 to 36 hr prepértum.
This same gfoup, qSing manual cervical stimulation per vaginum 24 hr
before lambing, was able to evoke large utero-ovarian ven&us surges of '
PGF in 6 out of 11 tests. These results suggest a similar response
may be glicited by cervical stimulation by the fetus.

Jochle (1971). proposed that prostaglandins seem to be the hormones
di;ecﬁly responsible for uterine contractions ;esulting in labor and
delivery and that Qxytocin plays only a secondary role. Zerobin et al.
(19?3); inducing aboftion and early parturition in Brown Sﬁiss cows and

.heiférs with PGEz and qu, found that strong uterine contractions
comparable-to those recorded at parturitioh‘were evinced 20 fo”45
minutes post-injection. These contractions'vanishéd, however, and
parturition'did not usually occuf for several days. |

" In a similar study (Laménd et al., 1973) found no_suéh contrac-
tions were witnesged in response to PGFyq treatment of first trimester
heifers. The discrepancy between these reports may be the result of
a lack of uterine‘sehsitivity to prostaglanding dpring‘the first
trimester of pregnanc&, as Zerobin et al. (1973) tested only.animalé
in the second and- third trimesters. _

Vaﬁdeplassche‘gg al. (1974) hypothesized the effecfiveness of
PGF,0 for terminatiﬁg pregnancy in'thg bovine lies in iés luteolytic

potency.
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In various species, prostaglandins E, and Foa Héﬁe been Shéwn?to
have_effects.which include:. Stimulation of the mynmetrium; 1uteol§sis;
stimulation of oxytocin release from the posterior pituitary; and
initiation of egtrogen synthesis in the placenta (Wégner et al.,, 1974a)
In the bovine,‘nhe role of prdstaglandins.and parturition is not yet
defined. | |

Oxytocin ievéls:in the cow and ewe remain unchénged even through
labor and rise only -during delivery, at nhiqh tine‘peak levels are
, reached. Deéliné is fapid and immediately fblioWs fetal-exbulsion.
J(Chard 1972) as rev1ewed by Winter (1974).

Serum prolactin levels also remain low until the last 1 to 2 days
of gestation (Ingalls et al., 1973), as reviewed by Winter (1974). At
that time, concentrations increaée sharply, peaking 24 hr prepnrtum.

‘Induction of Parturition with Corticosteroids

Generall Evidence has mounted oner the nast 10 years which,stnong-
ly indinates that, in many specieé, the signal to end pregnancy and
begin the birth process comes from cortlcoster01d productlon by the
fetal adrenal. Maturlty of the fetus alone, or in combinatlon w1th

ntrauterine _stresses (Wagner et _l 1974a) which - prompt the fetal
p1tu1tary-adrena1 axis ‘into action initiates productlon of adrenal
.corticosteroids. |
Findings which support this thenry are numerous. >In humans,

fetuses aborted for no diagnosed reason are found to have significantly
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heavier adrenals than fetuses aborted due to diagnosed conditions -
unrelated to adrenal conditions (Andersoﬁ et al., 1971). Anencephaiic
fetuses, which possess degenerated or severely underdeveloped brains
(Arey, 1965), are generally‘associated with prolonged gestatidﬁs
(Pokoly, 1973). Cyclopic lambs, resulting from maternal ingestion of

Veratrum californicum. often lack functional pituitaries and suffer from

adrenal dysfuﬁction. Associated gestations are typically extended
well past normal term (Wagner et al., 1974a).

Holm (196?), studied the prolonggd gestation syndrome in Gugrnséy
and Holstein cattle and noted that éffecteq calves, once removed from '
the dam (at the end of normal gesfation.perioas), exﬁibited marked
hypoadrenalism and could not survive independently of replacement
therapy. . |

In essence, .the associated facts show that hyperadrenalism in the
fetus is often associated ﬁith early termination of pregnancy and
hypoadrenalism is stronglyilinked with prolongation of the gestation
‘period in cattle; sheep, humans and probably o;her.species as well.

Wagner et al. (1974a); in their review of artificially altered
gestations in the sheep, cited studies 5& severéi teams of fesearchers
(ngglns et al., 1966, 1967 and Drost and Holm, 1968) Wthh showed
that inhibition of fetal adrenal function before day 134 of gestatlon :
}engthened gestation and/or prevented parturition. Stimulation of

the fetal adrenal shortened the time until parturition.
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In the cow, Adams and Wagner (1970) -report ACTH injections Qere
found to depress formation of the corpus 1qteum. Jochle (1971) noted
th;t corficosteroids seem to shut off sources of progesterome in the
corpus 'luteum (CL) and the adrenal in the pregnént cow énd Carroll
(1974) also suggesped that édrtidoids may cause decline of the CL's
function, |

In the 1966'3, veterinarians and many researcheré'found that
gluqocorticoid therapy. in ‘ruminants often resulted in premature
parturition when the animals being treated were in later stages of
pregnancy (Jochle, 1971). |

The.ability of a particular corticoid to induce premature parturi-
tion in the sheep was shown to deéend on its biological acifivity
(Liggins, 1969) . M;néralocorticoids such,aé deoxyéérticostérone and
cortiéogterone would not induce iabor whereas glucocorpicoids sucﬁ as
' déx#methasone, when given at combéfable times to the- fetus orlthe dam
produced the desired parturition. Furthermore, administration éf a

mineralocorticoid with dexamethasone did not shorten the interval to
. ]

response in comparison to dexamethasone treatment alone (Liggins, 1969).

Three effective glucocorticbids are mentioned. by j3chle (1971):
Betamethasone, dexémethasone and flumethasone. Of ﬁheiﬁhree, dexametha-
 sone and flumethaéone are commonly used in the Unifed éta#es (Wiﬁtér[
1974). IFlumethasone'is the most potent of the three; having an |
éctivity 4:times'grééfer than dexaﬁethasone (chﬁle, 19715. All threé

of the efficacious compounds have 'a methyl or hydroxyl substitution at
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the 16qy position (chhle, 1§73).

JScﬁle (1973) describes two majorltypes of iﬁduced parturition.
The first type, premature parturition, involves delivery of a live
fetus, but extrauterine survival is often dependent upon speciai care
by those attending the offspring. The second type, precocious parturi¥
tion, also occurring before term, produces a live fetus which is
capable of survival without any further attention. In cattle, both
types of parturitions can be induced, although the precocious variety
is-more easily evoked and seems to be more reliable (igchle,_l973).

Premature farturition in the ewe can be induced only by gluco-
co:ticoid,iﬁfusies of the fetus on or later than day 100 '(Liggins,
1969). Treatment of the ewe does not result in parturltlon until
approx1mate1y two weeks preterm (Jochle, 1973 ‘and Skinner et al., 1970)
or day 136 (Lindahl and Terril, 1974).

Both gilts and sows have been shown to respona tOvdeﬁaﬁethasone
with.érecocious parturition near term (North et al., 1972) and First
and Stagmiller, (1972).. However response is not elicited using dosages
of 10 to 20 mg, which would be effective in cattle aﬁd sheep (Rich

et al., 1972). Response in gllts occurred at dosages of 75 mg/day
on days 101 through 103 (North et al., 1972) and sows farrOWed after
rece1v1ng 100 mg DEX/day on days 101 through 104 of gestatlon (Flrst
and Stagmlller '1972). No mlnlmum.effectlve dosages were mentloned,

Dosages similar to those required by the sow are found to be
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necessary for induction in the mare. Alm et al. (1972) showed 100 mg
DEX/day for four days beginning on the 18th day prepartum would cause
precocious parturition in all.horseé treated. No difficulties Weré
noted in parturition and foals were normal in all réspécts except for
a reported Weakness ié the fetlocks which disappeared after the firs£
Qeek of aéea

A general tendency noticed in all species is an increased sensi-
tivity to‘glucécorticoid induction as treatment is scheduled closer to
term (Jochle, 1973).

The corticosteroids discussed in this section all have important
éide effects which must be carefully cénsidere& when deciding upon
their use for induceﬁ parturition,

Corticoids, as a'group, are suppressors of the inflammatory
reéponses of the body. Vascular pérmeability is feduced, as is
exudation and.inflammafory cell migragion (Carroli: 1974). 1In additionm,
corticosteroids reducé.the production of 1ym§hoc§tes which further
reduce the body's ability to produce an inflammato?y réspbnse to
injury aﬁd infectibn-(Guyton, 1971). Fevér ahd symptoms of toxemia ma&
also be suppressed and a general.feeling of ﬁeli—being an&sén increased
tolerance to péin developed. Poor appetite, lethargy and fevérs
indicating_the prééence of infection in the apimal may thus be dis-
guised (Carroll,.1974).

The overall piétﬁre is oné of reduced defense against disease or
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infection due to injury and a possible reduction of symptoms for a
pathological condition which already exists.

Carroll -(1974) also brings out thg point that some work (Sheféy
and Davies, 1972) has shown corticosteroids to allow réactivation'of
latent viral infections, in this case, infectious bovine rhinotracheitis
(IBR). This same effect could certainly apply to latent and chronic
bacterial infections, as well. A

Carroll (1974) suggests that whenever suspicionslofhlatent or- un-
detectea disease exists in a herd, corticoid therapy should be wiFh—
held until diagqosis has been completed. Use of corticoid drugs in a'.
herd where di;ease is known to exist should be weighed cérefully
against the possible consequences, especially in the case of viral
diseases where no specific anti-viral drugs are available.

In the bovine. Responsiveness of the cow to glucocorticoid-

induced parturition is very time dependent. Administration of
flumethasong to the pregnant heifer during the first trimester of
pregnancy evokes no abortion, EStrdgen'Freétment during the same
périod of éregnancy, however, will affectively terminate pregnéncy
(Jochle, 1973). o

During the seconditrimester;.estrogen sensitivity per se - is lost
and responsiveness shifts to a comb;nation'of estrogen an& giuéo-
corticoids. Jachle‘(1973) theoriéeé'that this is a-protectivé.

mechanism against early abortion resulting from rising maternal estrogen
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levels at this time.
Estrogens are of no value for inducing parturitioh during the
third trimester of a normal pregnancy, but response to glucocorticoids
is generally good, with best results being obtained near the end of
gestation (Jochle, 1973 and Winter, 1974). Jachle proposed that par- -
turition"is trrggered'by a rrse in fetal and maternal corticosteroids
"with the requireﬁeht'of a functional piacenta.[
df considerable interest are:the'findings ef Vandeplassche et al,
,‘(1974) cohcerning.termination of pathplqgrcel pregnancies rn cattle, -
Cases of hydrops allantois or amnion in which a live fetus was
involved, were successfully terminated with corticoids altheugh perturi—
tions were sometimes slow and accompanied by insufficient dilation,
Cases‘of fetal mummification did not respond to corticoids; however
diethylstilbestrol (DES) orxrntrauterine rnfusion of PGan causee
luteolysis and fetal expulsion. -Finally, where fetai‘maceration with
Qassocieteu‘uterihe damage was involved, DES proved effeetive only
where uterine demage‘was minimal end PCqu was successful as loné as
uterlne condition was sufficient .for fetal expulslon. ;
Vandeplassche et. al (1974) concluded from these results that
.parturition is pr1mar11y a response to 1ncreased PGqu levels and
resultant myometrial response in the bovine, Furthermore;'certicos-,
ter01ds medlate their effect through stimulation of the fetal-placental

unit to increase estrogen synthesis which, in turn, inicreases
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endometrial PGFyaq, production.’ Thus they require a live fetus and a
functional élacenta. According to the same autﬁors, estrogens induce
parturition.by stimulating endometrial PGan production which requires
relatively healthy uterine tissue,_but’does not rely on placental
funetioﬁ.

fﬁe bleodlhormone levels seen during induced parturition in the
cow are relatively.the same as in natural births, xPlesma progesterone
levels drop'sharply'after corticoid administration. Estrogens rise
sharply, but drop equally as fast and there is an absence of the marked
rise in plasma corticeid 1eyels usually seen 48 hr prepartum (i&chle,
1973). LaVoie (personal communication) felt that the low corticoid‘
levels repbrtee mey be the result of an iﬁability of the assay method to
detect.the.synthetie.exogenous_corticosteroies in the blood'at the saﬁe" -
time with the endogeneus maternal corticoids. :

Corticostereid-inqueedLparturition_has been eccomplished in the
bovine as early-as day 246 of gestation (Adams ane'Wagner, 1970). |
'Although reséoﬁse.does'occur at this early time there is a general
reductlon in calf v1ab111ty, especlally in blrths occurrlng before day
260 (Carroll, 1974). It. has been found that results are generally most
satisfdactory when b1rths occur on or later than day 270 since no reduc;-
tion in,calf'vigor'is_encountered at this time:ani response to corticeid
treatment7is relativeiy rapid (Carroll 1974). |

Mlnlmal effectlve dose levels (s1ng1e 1nJectlon) for dexamethssone

and flumethasone seem to be 8 and 5 mg, respectively (Bosc 1971 and
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Brown et al., 1971), as‘reviewed by Carroll (1974). This varies,
‘however, eccofding to how far from term the treatﬁent is given (Winter,
1974)._ |

Winter (1974) foune no difference in respense between intra-
musculer and intravenous administration of dexaﬁethasene. Hagg end
Schlitz (1973), as reviewed by Carroll (1974); induced parturition with
iﬁ;famammary infusion of 10 mg dexamethasone per quarter.

Whenfparturition is induced on orhlater than eay 270 of gestation,
calving difficulty generally is not increased in cemparisioe eo-natural
" birth and in some instences of overly large fetuses, may even be de-
_creased‘(Carroll,.1974 and Winter, 1974).

Aside from eeducee birth weight of. induced calvee, performance of
'the.offspriqg is not aitered and cdmparisen of weening weights shows no
~significant difference between induced and non-induced calves (Winter,
'1974 and LaVoie and Moody, 1973a). .

The most commonly encountered_disadvantage presepted by induced
calving is the highly significant iﬁerease.in the incidence of retained
placental membranes. Although unsightly, no’reel harm results . from’
this condition when systemic or intrauterine antibiotic eherapy is

giﬁen to the affected animals and.no aftempt is made at manual cleaﬁe-
. 1ng of ‘the uterus (LaV01e and Moody, 1973 chhle 1971; Wagner et al.,
1974a; Carroll 1974). '

The maJorlty of experlments reported show no decrease in subsequent .

fert111ty resultlng from retalned placenta (LaV01e ‘and Mbody, 1973a,
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'ngngr.gg.gl.{ 1974b ‘and Poﬁcelet,ﬁl9f4i. Laudeyaa1é~(1972) showed no:
‘: differencé'in pqsfpgrtuﬁ fertility‘evé; when antibiotié ﬁherapy was
withheld following placental retentiom. |

Attéméts to reduce the occurfencé of placeﬁtél ;étention withi
estrogen treatments 6 days befdfe througﬁ 1 day following corticoid
injeptisn (ﬁaVoié'an& Moody; 1973b) aﬁd with 100 mg progesferone 3 days
prior through 5 days poséfinjection (chﬁle, 1972) proved to be fruit- .
less. vJBchle (1973)llowered the humber of retained placentés with the
use of ar"lopgeact;ng" corticoid suspension, hoﬁéver; response intervals
,_we¥é significantly increésed and the pumﬁer of_éfillbi;ths was also
greéter. | |

A poésible decreéSe in milk producfion due‘tq indﬁced partﬁri;ioﬁ '
was studied by Beérdsley et al. (1974) inlﬂélstein cows. No ;igniﬁi-
cant difference in_yieid was found Betwéen induéeq‘aﬁ& control coﬁs,
ﬂowever, the treated grbup did have slightly lower prod}uct;ion..~ When
coméarison of lactations was made éta;ting on.day 280 of :gestation,
thﬁs s;andardizing the tpeatﬁénts'and.éontrolé, no difference was
. foun& in milk pfoduction. The éamé éuthorsrélso found that milk yiéld
of .induced cows during'the.nekt lactation was higﬂér than that in the
lacpatioﬁfsﬁbs;quénﬁj;o the induce&‘parturitioﬁ; Milk“composition
_ between the:tWO'groﬁbé was identicai:eicept for caéeiﬁ‘levﬁlé'Which
were élightly'ﬁigﬂéf iﬁ the.contrql.cgés. 'No;di£férence~iﬁ éplqstrum

composition was found (Beardsley et al., 1974).:
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Induction of Parturition with Prostaglandins

Results of recently published induced partuFition studies employ;’
ing cerfain of the prostaglandins have established their effectiveness
in several of the domestic animal species.

In the bovine, Lémond et al. (1973) have induced abortion during

_the first txiﬁéster of pregnancy ﬁsing PGanla ‘Zefobin et al. (1974)'
have successfully terminated pregﬁancy during the second and third
trimesters with both PGE, and an injections; The same authors report
.parturitioﬁs to~be-uncomplicated, héwéver the typical signs of apﬁrbach;'
ing partﬁrition ile., vulvar edema énd pe1§ic relaxation are abéent.
Swelling of the udder is reported to occur rapidiy foilowing PG
.ihjection and calf éurvival is good (Zerobin et al., 1974) when birth
occurs later than 260 dayé gestation.

PGFyo., while inducing parturition in the ewe, does not seem to
be as effective as the corticosteroids. Harman and Slyter (1974)
reported induction success of only 33% in ewes treated with PGF 50,
versus 87% responding to flumgthasone when both compounds were édmin—

:istered on day. 141 of gestation. The same autho;s reported thgt
responsé inter&éls-fo? the flumethasone-treated ewes were also'signifi-
céntly shorter, ) |

Currie and Thorburn (1974) have shown efficacious results-with
PGFo0..in the goat.
2

Gilts receiving 10 hr infusions of 2.1'mg PGF o 5 to 7 days
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prepartum,gave birth.29f 2 hr after the‘sta£t.of the infusion.
" Gestation lengths and response intervals were:shoftened‘in comparison
to saline-iﬁfused controls, All gilts.displayed abundant coloétrum
at fa:rowiﬁg and survival of piglets was good for both groups (Diéhl-'
. and Godke, 1974).

’ At the énd of thé_lO'hr PGF,q infusion, plasma p;bgeste?ppe.levels
of the t?eatea‘giité had dfoéped to one-thrid of orginal values where-
as no chénge wés Segﬁ for controls. Saline-infused gilts‘diéplayed
zelévated.piésma cortisol levels bylthe onset of parturit;on,'but no
' corréspbndiﬁg change was seen in the PGFyq group (Diehl and Goéke,-

1974).




MATERIALS AND METHODS

Two-hundred and éhirty-five mature Hereford 'and Hereford cross-
- bred beef cows we?e divided inéo three treatment groups: Controls (TO),
and two induction treatments, Tl and T2, Cows in tréatmeht 1 (TD)
recéived a 10-mg injection of Flumeﬁhasonél'i m 6 to 12 days befofe.
expected calving date. Any TO or T1-cows having fetaingd placentai 
membranes 24 hr'pbstéaftum received a 20.cb injecfion i m of long-
écting'broad spectrum antibiotic containing 2;025,000 uﬁits'eacﬁ of
procaine and bengatﬁine penicillin G plus 1.63 g dihydrostreptomycin.
Treétmeht'Z (T2). cows received idenﬁical'dosages'of Flumethasone and
-antibiofic,'bué ghe antibiotic,was administered at the time of Flume-
thasone inject;on. Therefore all T2 cows received antibiotic therapy
_ regardless'bf gheir.postpartum condition. T2 cows recgiﬁed né_furgher
ahtiﬁiotic freatment ﬁnless illness at a later datg warranted it.

Seven induction trials were carried out during the fall 1974
célviﬁg éeasonr Cowé were randomly-assigned'td‘tréatﬁents andftb
induc%ioﬁ groups (GL-G7) according to their expected calving dates and
. the Eulllto Whiéh the§‘were bred. .EkPECted éalyiﬁg:dafes were calcu-
'llated using a 285-day gestaﬁion léngfh,énd the known ér eétimateg date‘
”‘of cﬁnqeptiog és deterﬁined by breediﬁg records aﬁd pfegﬁ#néy tesk,
data gained frdﬁ ?ectal palpation, To_induétioﬁ'group seven (G7)
‘were,addedAall unassignéd ;ows which had not yet calved and ﬁere

determined to be carrying full-term fetuses. Each one of these cows'

.‘l(Flucort Solution Veterinary, a product -of Diamond Laboratories, Inmc.).. :'
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was then randomly designated to one of the thrae treatments.

Induction trials were scheduled to begin every seven days and
each of the seven groups was compoaed of animals due to calve during
‘the seven day time period 6 to 12 days following the Flumethasone
injection. This schedule allowed inductian of parturition to occur,
in responding cows, from 4 to 10 days befora their expected calving
dates., |

Beginning approximately 24 hr bost-injection, Tl and T2 cows were
observed every 2.hr for signs of approachlng parturition and dystocia.
The observatlon schedule for TO animals was on a 4 to 6 hr interval,.

Control animals were kept on pastures ranging in size from 300 to
640 acres throughout the calving season. Tl and T2 cows in each induc-
tion group were gathered out of the fall herd at the beginniné of the
week in which they were scheduled to be treated. Except for those T1
and T2 cows in Gl, which were turned back out on pasture with the.rest
of the hend, a11 Tl and. T2 cows were confined within a one-half acre
corralq This period of confinement lasted from 1 day prior to treat-
ment until 24 to 48 hr poatpartum dependiné on,ahe condition of the
cow and calf. At 24 hr after calving, exanination was made for
presence of retained placental membranes and antibiotic therapy was
given to'tnose Tl cows requiring it.

Any Tl or T2 cows not calving within 96 hr after Flumethasone
injection were pregnancy tested and those found to be pregnant full

term were considered as having failed to respond to treatment,
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Failures in Tl were désignated as T3 cows and those not responding
in T2 were designated T4 so that in subsequent data analysis‘thé§
could be compared as distinct anq separate treatment groups.

Date of birth was recorded for all animals and time of birth was
also recorded for Tl and T2 cows. _Calviﬁg difficulty was moted gnd
scored on a scale from 1.0 to 4.5. Normal, or physiological birth
was 1.0; mild dystocia requiring manual assistance was scored as 2.0;
3.0 designated-difficulty nécessitating mechahicai traction and
births which required surgical procedures for delivery of'the fetﬁs
were scored as 4.0..:An additional .5 was added to the score of any
delivery'accompanied.by a fetal malpresentétion.

Inspection 24 hr postpartum and again 5 to 7 days after calying
was made for the presence of visibl? retaiﬁed placental‘meﬁbranes and
the findings were noted for every cow, TO and Tl cows having rétﬁined
placenta received antibiotic therapy 24 hr postcalving. No further
treatmentAwas administered unless subsequent developﬁents warranted
it. No intrauterine manipulation or treatment was attempted.

Sex of calf apd.birth weight wefe recofded. Vigor at 24 and 48 hr
of age was scored on a scale of 1 to 3 with & ﬁormai-tq-viéorous'calf
receiving a score of 1, a weak calf receiving a scbré.of'2 and 3
designating an extremely weak or dead'caif.. Weakness was judged on a
'comparétive basis using general éltertness, am@unt of activity and
. length of time passing before the calf first rises Eé'suékle as the

basic criteria for comparison,
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Approximately one~third of all calves received a 2 cc i m injection

of a commerc1a11y ava11ab1e vitamin A, D and E preparatlon soon after

, b1rth This treatment was given to every“calf receiving an even

numbered ear tag-(everytother eaif) and Began approximately one-third
of thevway through the calving season;” Analysis uas later done to
eompare: adjusted 205-da§ weaning weights of the A, b and E treated
oalves against the nonétreated calves.

" The subsequent breedlng season was begun 45 days after the caIV1ng
season ended and lasted for a tota1~of QS'days. Breedlng was done by
artffioialiinseminatfon for the firstTZS_days and by natural service
for the renaining time. Semen was supplied by American Breeder's
Service; DeForest, Wisconsin.‘ Imposed upon the AL season were two
Prostaglandin qu(PGde) estrus synchronization'trials; ihe first trial
utilfzed cows calving during the first half of the calving season and

the-second'trial was donme with cows from the second half. Animals

“were randomly assigned to the PGFyy control or treatment groups

according.to age,. sex of calf, induction treatment in the previous

calving season-andf as mentioned earlier; date of calving.‘
Control cows  were gathered when found to be in standlng estrus

and bred 12 hr later. . Cows rece1v1ng PGqu and respondlng Wlth stand-

- ing estrus before 72 hrpost 1n3ect10nmmre bred 1dent1ca11y to the

controls;- Those treated cows not found 1n estrus by 72 hr'post-

treatment were gathered as.a group and ‘bred approx1mate1y 80 hr after'

' rece1v1ng the 1n3ect10n.'
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Forty-five dayé following termination of the breeding season, all -
cows ‘were gathered and pregnancy tested by means of rectal palpation.
On the basis of breeding records from the AI season and estimation éf
fetal age, sire and conception datelweré determined.' Cows were then
_sdored as being pregnant or open and also as being AI‘or bull bred,

Calves wére weaned at approximately six months of age énd weighed.
Their adjusted 205-day weaning weights were then calculated.‘ |

Gestation, lengths were calculated for each cow having a known
conception date and injection to parturition intervéls‘were computed
for all Tl and T2 animals responding to treatment.

Mean values fof injection to parturiﬁion iﬁtervals, palving
difficulty, percent inpidence of retained placenta at 24 hr and 7 da&s
postpartum, calving date, gestation length, calf vigor at 24 and 48 hr
of age, calf birth weight, percenf of cows pregnant to AI, overall
percent pregnant to the subsequent breeding season, and aétual and
adjusted 205—day‘weaning wéights were aﬁalyzed in respect to effects
of ihdﬁction treatment, induction group, calf sex, sire, PGFqq trgat-
ment (for subsequent fertility analysis), and significant main effect
interactions. The one exception to this was the analysis of thé T3
and T4 groups. Since there were very few an?mais in Ts and T4 and
the cows‘wére not‘disfributed écfoss all gréups and sires, anélysis
was made by célculation_and comp;rison of arithméfic:meéns f§r the

measured parameters,
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To analyze sire effects in tﬁe &ata, cows were grouped according
to sire of calf. As a result, five groups were formed. Bl and B2
-consisted of cows prégnant to each of the two Simmental AY sires, B3
and B4 cows were tﬁose conceiviﬁg to the twé Polled Hereforé AT bulls,
and B5 animals were those cows bred to one éf_the 15 bulls used for'
natural service during the last 20 days of the fall i973 bfegding
season. B5 bulls were primarily Hereford and Hereford-Simmental |
crossbréds.

All data, except mean percent response to freatment, were analyzed
by the method of least squares means (Harvey, 1960). Where analysis
of.variénce showed significant differences, further analysis was
.carried out using the Student-Newman-Keuis test to determine where
the real differences. existed and‘tﬁese were -then repqrted.

Significant correlations Wére determined by.analysis of correla-
tion coéfficienﬁé\uéing Table A.1l from Statistical Methods, Snedecor

and Cochran, 1967.




RESULTS

Induced Parturition

Response. A combined analysis across éll seven induction groups

~ showed the mean.peréentagevof cows in Tl and'TZ which responded to
treatment by calving within 96 hr post-injection to be 82.3 and 89.7%,
respectively. The highest response rafes were oBtained in gréup 7 (G7)
where 94.4 and 100% of the cows in Tl and T2, respectively, calved
following injection. - Response was lowest in G4 withonly 50% (4/8) and
57% (4/7),,respective1y, of Tl and T2 cows having induced births

(tables 1, 3).

Injection to ﬁarturition intervél. Least squares means analysis
of injection to parturition ipfervals was carried out to test for‘
éignificant differences due to main effects i.e., inﬂucfion treatment,
iﬁduction group, sex and sire of caif, and included all animals respond-

'ing to treatment with induced parturition. Mean response intervals
for Tl and T2 were 48.2 and 46 Hy, respectively, and were not signifi-
cantly_different (P>.10). Differences due to calf sex were also at
the P>.10 level of significance (tables 1, 3, 5).

Améng induction groups, the injection to parturition interval.
ranged from 36 hr in G7 to 58 hrlin G3 (P..005). Group.7 cows had a
mean response interyal significantly shorter than all 6ther groﬁps
(P<.10, P;.OS, P<;01), except G4. - Mean rgspdnse'interval for G3 cows,
‘although the.longést, ﬁas significantl& longer than only G7 (P<.0l),

G4 and Gl (P<.05), (table 3). -
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Cows bred to the Simmental AT sires'(Bl; BQ) and the natural
service bulls (B5), ﬁany of which were Simmental crossbreds, had sig-
nificantly longer response intervals (P«.l0, P<.05 and P<.0l) than
did the cows bred to the Polled Hereford AI sires (B3, B4) No real
dlfferences existed between the two groups of Simmental bred cows, or ‘
between the Slmméntal and natural service bred groups (P< 10), (tab1e6)

‘Even though cows in G7 had the shortest 1nJect10n-partur1t10n
.interval, ana1y31s.of all seven groups showed a positive correlation

_between date of calving ana length of response inter&él (r=.4827,
P<.0l). Among cows respopding to Flumethasone treétment, longer
‘response intervals were associated with increaSeé incidence of retain-
ed placental membranes at 24 hr postpartum (r=,2377, P<.05), (table 2).

Calving difficulty. The mean calving difficulty score for the

entire fall herd was a very low 1.06 on a scale of.l.O to 4.5. No
;ignificant diffgrencés were found among ahy sets‘of‘main effects
(trgéémént, group, sex of calf and sife). Qalying difficulty was
affected By the day of the célving se;sqﬁ on which birtﬁ occurred,
Births-early in the calving seasan were dccompaned by a highef degreé
"_of difficulty than'were those occurring late in the season (r=.1594,
P<.05). | |
| Increaéed calving difficulty was also associafed wi;h depression
éf calf vigor at both 24 and 48 hr of age. Correlation coefficients
for.célving.difficulty and calf vigor scores ét 24 and 48 hr of age’

were p=:2471 (P<.01) and 1=,1859 (P<.05), respectively.
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Rétaiﬁed placenta. The incidence of cows suffe%ing from retained‘
piacental membranes was considerably ﬁigher among the induced éows
than the controls (P<.025) and was highest in the T2 animals. Mean
percent retained placenta at 24 hr was 5.2, 22.4 and 35.9 for TO, T1
and T2, respectively. Differences between Tl and TZ were at the P<.10
level .of significance, (tablé 1). ‘ -

Analysis élso showed the existence of a freatment x sex inter-
action (P<.025), but no real differences in placental retention due to
sex of calf-alone. Treatment 2 cows ‘bearing heifer calves éhowéd a
least squares meaﬁ iﬁcidence of retained plécenta 30% greater - than Té
cows bearing malés, 29% higher than all T1 cows and (an average of) 45%
higher than the TO cows,'(tab1e195.

The effect of treatment and the treatment i‘sex interaction disap-
peared ﬁheﬁvanalysis was done on the incidence of retained placenta 7
days postpartum. Significant variation was found on;y among inﬁuction
groups (P<.05), with Gl having the highest incidence (14%) and differ-
ing sigpificantly from alllgroups (P<.01, P<,05, P<,10) except G6,

. (table 3). '
A positive correlation was found between occurrence of retained

placenﬁé at 24 hr and at 7 days ( r=;3408,,P<,01).

Calving date. Cows responding to Flumethasone treatments had
mean célviﬁg dates significantly earlier in the calving season than did
© controls (P<.001). Both Tl and T2 had a mean calving date of day 255,

.ﬁhile the mean for TO was day 260, (tabie 1),

~
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An increase in calf birth weight and vigor was associated with
later calving dates. The correlation coefficient for birth weight was
.2102 (P<.05) and was -.1553 (P<.05) for calf vigoi score at 24 hr
of‘aée. Cows having ibng gestation pefiods were also found to have

later mean calving dates as a group (r=.9444 (P<.0l)), (tables 1, 3).

Gestatién length. Analysis of gestat%&n lepgth by the method of
least squares means showed a strong effect of’induétioh treatment.

Tl and T2 cows had respective,ﬁean gestation periods‘5'and 6 days
shorter than that of TO animals, with means fér TO, TL and T2 being
284, 279 and 278 days, respectively, (P<.001). 'TO was signifiéantly
longer than both Tl and T2 (P<.0l), but no~significant'variation
existed between Tl anﬁ‘TZ (P<.10), (table 1)7

| No effect on gestation length due to induction grdup was found
(table 3).

The data were then reanalyzéd‘excl&ding Tl and T2 aniﬁals ta test
for rea} differencés in gestation length due‘;o sex of calf or siré |
effects. Among cows having normai (ﬁof induced) births,.séi of célf
had no real effect on the 1ength of the gestatioﬁ pgriod (P>.10).
However, respéctive mean gestation 1engtﬁs for bregﬁancies'involving
male and female calves were 233 and 285 days and analyéis.of variance
showed the differehce'to be very-clqse-to the P<.10 level (tabie 5).

Amogg‘cows grouped . according ta'sire'of-calﬁ,-;hose bred to bull

3, a Polled Hereférd A1 éire, had the shortest mean gestation length.
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B3 cows had shorter gestations than both the Simmental-bred groups
(P<.01), the other Polled Hereford groﬁp (B4) (P<.05),.and the natural
service-bred group of cows (P<.05). No differences existed among any .
of the other four groups (P».10), (table 6). | |

Among controls and those cows not aséigned to any tfeatment group,
geétation lengtﬁ was significantly correlated to calving difficulty; |
the relationship Eeing that fhose cows having naturall& shorter gesta-
tion periods experienced a gfeater amount of calying difficulty
(r=-.2448, P:<,05). This relationship did not exist, howeyér, among
cows in TO, Tl and T2.

‘.”Acréss the three induction treatmentg,'redqqed gestafion lengths
caused a reduction in calf.vigor,.i.e. an inéreased vigor score.
Correlations between gestation.length,énd vigor scores at‘24 and 48 hr,
respectiVély, were ~,2288 (P<.0l) and -.2392 (P<.0l), (table 2).

A positive correlation was also fouﬁd between gestation length

and birth weight (r=.2235, P<.05).

, Ca1f~Pe;formance

Vigor. ”Anaiyses.across all treafments and across only TO énd
unassigned cows showed-no significant differences among any'set of
maiﬁ effects for calf vigor scores both at 24 and 48 hr of age.
Mean vigor scofes for 24 and 48 br, fespec;ively, across all treat-
‘ments and groups, were 1.1fﬁ3 and 1;1f.5 6n a scale of 1 to 3,

(tables 2, 4, 5 and 7).
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No interactions among main effécts existed which had any influence
on calf vigor. A‘positive correlatian of .7225 (P<.01) was foun&
between vigor score af 24 hr and vigor at 48 hr.

Birth weight. Induction treatments 1 and 2 were both shown to

significantly ;educe calf birth weight in comparison to controls when
the data were analyzgd for treatment and'group.effects on birth weighfs.
Birth weight means for TO, Tl and T2 wéfe 38.9, 32.5 and 32.5 kg,
respectively, (P<.001). No group effects were found (tables 2, 4).

Reanalysis excluding induced animals Was'performed to evaluate
sex‘and sire effectg.. Male calves averaged 36.6 kg at birth and were
not-significaﬁtly heavier (P>.10) than the fepaies whose mean birth
weight was 35.9 kg. (table 3).- |

The progeny of bull 1 (Simmental) had the heaviest mean birth
weight of the five sire-based groups. Bl calves were significantly
heavier than calves sired by bull 3 (P<.01), bull 4 and bull 5 (P%.OS);
but were only slightly larger thaﬁ offspring of bull 2 (P».10). The
groﬁp with the lightest mean birth.weight coﬁsigtgd of calvgs‘sired
by bull 3. Although the lightest, weight differegceé ﬁere significant
only betweeﬁ B3 and those of Bl and B2, at P<.0l1 and P<.05 levels,
respectively, (Fablé 7.

No éigqificant interactioné,on birth wéigﬁt wefe,found between
any sets of main effects in eithef anafysis.

Weaning weight. Differences in calf weights which had been found

between treatment groups dt birth no lbnger existed at the time of
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weaning, Two-hundred.and five day'adjusted weaning weight means for
TO, Tl and T2 were 144 134, and 140 kg, respectlvely (table 2).
Ex1st1ng dlfferences between treatments were found to be at statisti-
cally non51gn1f1cant levels (P>.}O)..

Analwsis showed no significant’ effects on weaning weight due to
group., |

Bull calves‘weaned an average 2 kg heawier than heifers (P<.10)
with respectlve means being 145 and 143 kg when analysis was. performed
excluding Tl and T2 animals (table 5). |

Analysis by bull showed B2 calves to: be significantly heavier at -
weaning than all. others (P<.015. The Bl éimmental ealves were heavier
' than all except the B2 calves (P<.0l) and B4'bffsPring were the lightest
by 4 to 18 kg (P<.01, P<.05), (table 7). |

~Analysis incluning vitamin A, D and E treatment showed no eiénifi-

,cant,differences in mean.adjusted weaning weights between calves
receivtng the vitamin'eomplex and those rrom'which itlwes withheld.
Mean weaning weights for treated and nontreated calvee were 136%5.1
and 14216.2 kg, respectively (P;.lb); No significant effect was shown
to result from a treatment % vitamin interaction (table 12).

No significant mern effect interactions were indentified’in'either.
analysis of adjusted weaning weights. |

~ Even though the effect of 1nduct10n treatment had dlsappeared at

weanlng, ana1y31s of birth welght and weanlng welght together
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showed a significant and positive correlation (r=.4073, P<.0l).
Adjusted ﬁeaning weight was also correlated to the total percent of
cows conceiving during the subsequent breeding season (r=.194é, P<.05).

Subsequent Fertility

,Pregnancy ratés. The concep;ion rates to AI se?vice during the
| first 28 day; of the fall 1974 breeding season for TO, Tl and T2 cows
were 47, 47 anq 51%, respectively (P>;10). No significénﬁ effectﬂwas :
found on AI pregﬁancy'rates due Fé inductién group, sex or sire.of
_calf (table 1).

Least squares analysis of overa}l.conception rafes for‘the 48<day
. fall 1574 breeding season did not show any significant variations among
sets of main effects. Mean overall concéption rates for TO, TL and T2
cows ﬁere-Qi,V83 and 71%, respectively, gé>.10), (tables 3, 5, and 6).

PGFy¢y effects. Across all treatments, cows receiving Prostaglandin

Fpa prior to AI service had a 19% higher mean Al conception rate than
did cows which were designated as PGFZ&'controis (P<.10). Mean AI
conceptiogipercentages were 39 and 58~for Erosfaglandin treatments

-and controls, respectivély (table 8).

The éame'analysis also revealed a sigﬁi&icant interactionubetwegﬁ'

Fluﬁethasone and Prostaglandin.treafments (?<.625). Among TO cows,
'those which were alsoprostaglandhncontrols had a mean overali con- -
' ception rate which Qas 14% higher than those cows feceiving PGFZ&“.
The trend reyersqd, however, among Tl and T2 cows. The animals |

receiving PGFyy in T1 and T2 had respective mean oVerallrconcebtion
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rates 20 and 23% higher than did their prostaglandin control counter-
parts (table 10).

Performance of T3 and T4 Cows

Analysis of the cows failing to'respdnd to the two Flumethasqne
treatments-was done arithmetically by treatment and tﬁe two groups
compared. No analysis of variance or correlation coefficients were
lcalculated. |

?arturitions in the two groups were not only similar to each
other, but very comparable to those of.the‘fo, Tl and T2 cows. Calves
in T3 had noticeably lower vigor séores than any other treatmen£
(table 11). While birth weights were comparabie to the rest of the
herd, weaning weights éf both T3 and T4 calves were far below those
of the other three treatment groups; being 115.8 and 106.1 kg, |
respectively. This may, however, be partially due to the fact that
oniy five calves in each of the two failure groups had recorded.
weaning weights. Thé reason for this is not clear.

.Subsequent_fertility 6f the T4 cowé was very compa;agle to that
of the induced and control cows. .Means for AI and overall pregnancy
rates were 42,9 and 85.7%, respecti&ely; Fertility in T3, howevgr,-
wﬁs &ery poor, AI conception was fuliy 227% below T4, thé mean being
20%. The overali pregnancy rate was 50%; 35.7% below f4 andiapproxi-'

mately 30% below the other three treatments,




TABLE 1. EFFECT OF FLUMETHASONE (FLU) TREATMENT ON MEASURED PARAMETERS FOR INDUCED
PARTURITION AND SUBSEQUENT FERTILITY ] )

Means for Treatments

T2

Measured TO T1 . 10 mg FLU
parameters Control 10 mg FLU _+ antibiotic
No. of cows 61 - 51 62
Induction success (%)* -- 82.3 89.7
Injection to parturition ‘

interval (hr) - 48,2 (5.44) 46 (5.96)
Calving difficulty ' ' :

(1.0-4.5) 1.14 (.08) 1.11 (.10) 1.09 (.11)

Retained placenta 24 hr
postpartum (%)
Retained placenta 7 days
postpartum (%)
Calving date
(day of year)
Gestation length
(days)
Percent pregnant to
AT service

Total percent pregnant in

breeding season

5.2 -(11.42)2.™
1.7 (4.84)

260 (1.3)2

284 (.8)%

47.3 (14.6)

90.7 (9.7)

22,4 (13.06)"

3.4 (5.54)

. 255 (1.5)P

279 (.8)P
47.3 (17.7)

82.6 (11.8)

35.9 (14.35)P

3.6 (6.07)
255 (1.6)P
278 (.7)b

51:t18.6)

77 (12.4)

"% Numbers on this line are arithmetic means.
' Numbers in parentheses are standard errors.

All averages are least squares means.’ _
"a,b Means on the same line having unlike superseripts differ significantly (P<.01).
m,n Means on the same line having unlike superscripts differ significantly (P<.05).
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TABLE 2, EFFECT OF FLUMETHASONE (FLU) TREATMENT ON MEASURED PARAMETERS FOR CALF PERFORMANCE

Means for Treatments

Measured TO Tl 10 ig FLU

paramgters Control 10 mg FLU +_antibiotic

No. of calves 61 51 | 62

Calf vigor @24 hr of age (1-3) 1.05(.1) .98(.12) 1.02(.13)

Calf vigor @48 hr of age (1-3) 1.01(.14) 1.01(.16) 1.05(.17)

Birth weight (kg) . 38.9(1.2)2 32.5(L.5)P 32.5(1._-6)b
143.7(5.6) | 134.4(7.3)' 139.7(7) -

205 day adjusted weaning wt. (kg)

Numbers in parentheses ‘are standard errors.
All averages are least squares means. '

ab Means on the same line having unlike superscripts differ-

.significantly (P<.0l).
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TABLE 3. EFFECT OF INDUCTION. GROUP ON MEASURED PARAMETERS FOR INDUCED PARTURITION AND
SUBSEQUENT FERTILITY

Measured - Means for Groups

parameters . Gl G2 A G3 G4 G3 G6 G7
No. of cows 33 28 35 14 .10 11 " 43
Induction success (%)% 96 86 . 90 53 90 83 97
InJectlon to parturition

interval (hr)-. 46 (4. 3)n 51(4 3)b 58(4 2)bm 41(11)" 48(13) 51(13) 36(12)3m
Calving difficulty .

(1.0-4.5) 1(.08) 1.1(.08) 1(.08) 1.2(¢.15) . 1.2(.23) 1.2(.23) 1.2(.21)
.Retained placenta’ 24

hr postpartum (%) .. 30(10.1) 29(10.4) 35(9.9) - .4(19.3) 7(30.5) 21(29.7) 26(27.7)
Retained placenta 7 '~ : :

days postpartum (%) - 14(4.3)% 0(4.4)™ -.3(4.2)" 1(8.2) 2(12.9)T 2(12.9)" 2(11.7)P
Calving date . . )

(day of year) 238(1) 243(1) 251(1) 258¢4) 262(4) 269(3) 273(3)
Gestation length ) ) ) ’

(days) _ - 281(.7) 279(.7) 281(.7) 281(L.L) 278(1.3) 282(1.4) 277(2)
Percent pregnant to )

AT service . 47(12.8) 62(13.4) 54(12.5) 49(22.8)  44(40.6) 49(38.9) 34(38)

Total percent pregnant ) . :
in breeding season . 93(8.6) 97(8.9) 82(8.3) 77(15.2) -83(27.1) 70(25.9) 83(25.3)

* Numbers on this line are arithmetic means.

Numbers in parentheses are standard erros.

All averages are least squares means.
ab  Means on the same line having unlike superscripts differ significantly (P<.01).
M0 Means on the same line having unlike superscripts differ significantly (P<. .05).
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TABLE 4. EFFECT OF INDUCTION GROUP ON MEASURED PARAMETERS FOR CALF PERFORMANCE

Measured . . Means for Grouﬁs
parameters . Gl G2 G3 G4 G5 __G6 G7
No. of calves 33 28 35 - 14 10 11 43
" Calf vigor @24 hr . o ,
of age (1-3) t.1¢.1) L.1¢1) 1D 1(.2) 9¢.3)  1(.3) 1(.2)
Calf vigor @48 hr . ’ ' .
of age (1-3) 1.1(.1) 1.1(¢.1) 1(.1) - -1.1(.2) - .8(0.4) 9¢.4) 1(.3)
- Birth weight (kg) 35(1.2) 34(1.2) 35(1L.1) 32(2.1) - 34(3.5) 33(3.3) 35(3.1)

205 day adjusted
weaning wt. (kg) .141(5?9) 142(6) 136(5.7) 142(9.2) 139(13.2) 134(12.9) 141(11.7)

Numbers in parentheses are standard errors.
All averages are least squares means.
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* TABLE 5. EFFECT OF CALF SEX ON MEASURED PARAMETERS FOR INDUCED
PARTURITION, SUBSEQUENT FERTILITY AND CALF PERFORMANCE

Measured Means for Sexes -
parameters Male Female
No. of calves 88 86
Injection to parturition

interval (hrs) 47.4(5.8) 46.9(5.5)
Calving difficulty ,

(1-4.5) 1.15¢. 1) 1.08(.L)
Retained placenta 24 hr

postpartum (%) 18.2(12.8) 24.1(12)
Retained placenta 7 days

postpartum (%) 3.7(5.4) 2.1(5.1)
Calving date .

(day of year) 257 (1.5) 257 (1.4)
Gestation length »

. (days) . 283(1.6) 285(1.6)
Birth weight (kg) 36.6(.8) " 35.9(.7)
Calf vigor @24 hr

of age (1-3) 1.05¢.1) 1(.1)
Calf vigor (@48 hr . ‘

of age (1-3) 1.04(.2) 1.01(.1)
205 day adjusted :

weaning wt. (kg) 144.8(3) 143.1(2.9)
Percent pregnant to

Al service 49.9(15.8) 47.1(15)
Total percent pregnant ,

in breeding season 84.8(10.5) 82.1(10)

Numbers in parentheses are standard errors. .

All averages are least squares means.




. TABLE 6. EFFECT OF SIRE

ON MEASURED PARAMETERS. FOR INDUCED PARTURITION AND SUBSEQUENT

FERTILITY _

Measured Means for Sires T .
parameters B1(8) B2(S) B3 (PH) B4 (PH) B5(NS)
No. of cows 36 38 - 17 " 11 72
Injection-to parturition . : , '

interval (hr) 52(8.8)™  51(8.5"  41(9.3)PP 37(9.6)"® 55(6.9)%

* Calving difficulty - B :

(L.0-4.5) 1.1(.14) 1.2(.14) 1.1(.16) 1.2(.16) 1(.13)
Retained placenta 24 _ ) :

hr postpartum (%) 17.8(18.7) 25.4(18.7) 16.9(20.6) 24,8(21.3) 21(16.5)
Retained placenta 7
. days postpartum (%) C4.7(7.9) 1.8(7.9) 7.5(8:7) -.4(9) 8(7)
Calving date o : o

' (day of year) -— - - -- -

Gestation length _ a ’ ‘a' b

(days) 287(1.2) 286 (1.2) 279(L.4)°" 285(L.6)™ 283(1.4)™
Percent pregnant to o .

Al service ) 46.5(23.2). 51.4(22.9) 43.4(26.2) .63.7(26.2) 37.5(21.2)
Total percent pregnant . .

in breeding season 73.9(15.4) -83.5(15.3) 85.8(17.5) 86.8(17.4) - 87.2(14.1)

(S)=Simmental, (PH)=Polled Hereford, (NS)=natural service sires. o

Numbers in parentheses are standard errors., All averages are least squares means,
4D Means on the same line having unlike superscripts differ significantly (P<.01).
mn Means on the same line having unlike superscripts differ significantly (P<.05).




TABLE 7. EFFECT OF SIRE ON MEASURED PARAMETERS FOR CALF PERFORMANCE

Birth weight (kg)

205 day adjusted
weaning wt. (kg)

39.5(1.1)3™ 37,9(1.1)™® 33,2(L.3)bp

151.8(4.5)° 160.9(4.5)2 138.4(5.5)Pm

Measured Means for Sires
parameters B1(S) b2(S) B3 (PH) B4 (PH) B5(NS)
No. of calves | 36 38 17 1T 72
Calf vigor @ 24 hr |
.of age (1-3) 1(¢.2). 1.1(.2) 1(.2) 21(.2) . 1.1(.1)
'Calf vigor @ 48 hr- “ .
of age (1-3) 1(.2) 1(¢.2) 1(.2) 1(.3) 1.2(.2)

34,6(1.4)0P 36.1(.6)TP

132.3¢5.8)P%  136.4(2.3)bn

‘(8)=Simmental, (?Y)=P011ed Hereford, (NS)=natural service sires.
Numbers in parentheses are standard errors.

All averages- are least squares means.

abc Means on the same line having unlike superscripts differ significantly (P<.01).
mnp Means on the same line having unlike superscripts differ significantly (P<.05).
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LTABLE 8. EFFECT OF PGF,, ON SUBSEQUENT FERTILITY PARAMETERS

Measured :
parameters : PGF,0G Treatment - PGF9 @ Control
_No. of cows ‘ ) ' 50 82

Percent. pregnant to '
AT Service 58.2(15.1)x

Total percent pregnant . :
in breeding season 88.2(10.1)

38.8(15.8)Y -

78.6(10.5)

Numbers in parentheses are standard errors.
All averages are least squares means.

xy Means on the same line having unllke superscrlpts differ at the

P<.10 level.
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TABLE 9., INDUCTION TREATMENT X CALF SEX INTERACTION EFFECT ON
INCIDENCE OF RETAINED PLACENTA 24 HR POSTPARTUM
Induqtion: : :
treatment Sex of calf Retained placenta (%)
70 Mafe {28} 11.2(13.1)
TO Female {33} -.7(12.9) -
A:Il - Male {28 22.6(14.9)
- T1 Female {ES}' 22.2(14.7)
T2 Male {32} - ©20.9(15.8)
T2 : Fema1e_{3o}' 50.9(15.3)

All averages are least squares means.

Numbers in parentheses are standard errors.
"Numbers in brackets are actual number of animals in the group.
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TABLE 10. EFFECT OF INDUCTION TREATMENT X PROSTAGLANDIN Foq
. TREATMENT INTERACTION ON TOTAL PREGNANCY PERCENTAGE

Induction ' ' PGF o0 Total percent

treatment Treatment pregnant
TO Control {32} 197.7(10.3)
‘TO: Treated {19} © 83.6(11.6)
T1 | Control {22} 72.5(14)
b L Treated {13} . 92.7(13.8)
T2 o Control {28} 65.6(12.6)
fz S , freated {18} 88.4(14.3)

All averages are least squares means.
Numbers in parentheses are standard errors
Numbers in brackets are the actual number of animals in each group.
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TABLE 11.  PERFORMANCE OF COWS AND CALVES IN INDUCTION TREATMENTS

3 AND 4 _

Measured . I3 : T4
parameters Tl Failures T2 Failures
No. of cows : : 11 7
Calving difficulty

(1-4.5) - 1.2 . 1.0
Retained placenta 24 hr o .

postpartum (%) 0 , .0
Retained placenta 7 days .

postpartum (%) : .0 - 0
.Calving date . .

(day of year) 262 265
Gestation length : )

(days) - .289 . .. 286 .

' Calf vigor @24 hr. L ‘

of age (1-3) - - 1.55 : , 1.0

Calf vigor @48 hr ‘ . :
: of age (1-3) 1.55 - 1.0 .

Birth weight (kg) 34.6 o , 35.2
205 day adjusted .

weaning wt. (kg) 115.8 106.1
Percent pregnant to . . ' '

AI service ©.20(2/10) ' 42.9(3/7)
Total percent pregnant , .

in breeding season ' 50(5/10) 85.7(6/7)

All averages are arithmetic means.
Numbers in parentheses represent the number of pregnant anrmals found
among the number tested.
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TABLE 12, EFFECT OF VITAMIN A, D AND'E COMPLEX TREATMENT ON- -

SUBSEQUENT 205-DAY ADJUSTED WEANING WEIGHT

Measﬁremegt ‘ Vitamin Treated : Control

‘No. of cows . ' 35 : 131

205~day adjusted
weaning wt. (kg). ’142.4(6,2) , 136.1(5.1)

Numbers in parenteses are standard errors.,
All averages are least squares means.




DISCUSSION
The percentage of animals respdnding to Flumethasone treatment

with induced parturition was higher among the T2 cows.(89;7% vs 82.3%).

Although not significantly different from T1, the interval to response

was also shorter in T2.

These findiﬁgs contradict those of Winter (LB?@) wﬁich showed
Flumefhasone plus antibiotic-treated ;ows to have-a higher rate of
induction failure than cows re;eiving Flumethasone alone. He did not
indicate whether any difference wés fognd in‘fesponse intervals.

Somé of the reason for the discrepancy between these two reports may
stem from.the lower humberg used’by Wintgr (i974) in his trial.

| A difference in response to treatment ﬁgs also éeen ac?oss
induction-g;oups. Induction success was generally very good with
the exception of group 4 where only 53% of fhe animals treated éalﬁed
within the following 96 hr. Best fesponse rates wére found in groups
1 and 7 with means being 96 and 97%, respectively.

The lowered response in group 4 may, inrpait, be attributable to
the unusually high-strung dispositions. seen among the cows involved.

As a groﬁp, ;he treated cows were very nér@ous and never seemed to
adépt to corral gonfinemént. Hormone 1e§els'as a result of thié‘may ‘
have been digruptéd to the point of delaying the onset of parturition.

The mean'ggstatidn 1engtﬁ of the cows fﬁiling to respond to |
treatment infgroup 4 was 291 days. _This'is considerably 1dqger than
an&lothgr'gréup of animals in the expériment and represéntsAan intefval

of 13 to 18 days between corticosteroidﬂinjeétion and parturition.
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To the author, this suggests a strong possibility that the gestation
lengths of these cows were overestimated at the time of pregnanéy
diagnosis.. If this were the case, these cows would be receiving
Flumethasone injections between 27 and 33 days.before-term rather
than 6 to 12 days early, as intended. ' According to Jochle (1971)‘
and Winter (1974),.very poor ‘induction success should be expected at
that early a stage in pregnancy.

The effect of induction group i.e., date of treatment, was also
seen on the injection to parturition interval and wés positive1§
correlated (r=.4827,.P<.01). Within the AI-bred and bull-bred groups,
the injection to parturition intervél increased as treatment occurred
later in the year, with the exception of group 7. The trend disappeared
when &ll 7 groups'Wefe examined together. To the autho?'s knowledge;
findings of a similar nature have not been fepor;gd and the reason for
this phenomenon is not apparent, excépf'in G7. |

In group 7 (G75 all cows were animals conceiving during the final . .
portion of fhe prévious breeding season, as witnéssed by the fact that
they haq not yet caived, were obviously pregﬁant‘and were not suffer-
ing from pathological pregnancies. Accordiﬁg té‘datesiof conception, -
when ajailable, and knowledge of the date on which the previous breed-
ing season énded; al} cows‘were determined to be Within the last 12
days of gestation wben treated. Accor&ing to Winter (1974) aﬁd Jochle
(197@),Ithat group of cows'should-be highly sensitive to cortiéosFefoid-

induced parturition; which they were.
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Génotype of the'fetus also effects the .length of respense inter-
vals. Across bfeeds; the cows ceneeiving'to Stmmental and Simmental
crossbred bulls had longer response intervals than cows-bred to'the.,'
Polled Hereford stres.

There waaz;general tendency for cows having longer gestation
1engths to also havellonger intervals from injection to parturitionm.
The patternAis marred, however, by the performance of cows bred to
buli 4 whose response'internal is significantly shorter than tnose of
bulls 1, 2 and 5, yet gestation lengths between‘bu;i 4‘cows and those“
.bred to the lattet group of sires are.not stgnificantly dtfferent. : |
-Inspection of calf birtn weights among tnese sires indicates that there
‘may be a differencevin fetal growth rates and suggests that maturity
of the fetus, as well as length of éeetation may n1a§ a.part in
eetetnining sensitivity to indueed partutition. Carroll (1974)
indicates a definite 1nvolvement of genotype in fetal growth. Winter
(1974) cited a similar effect'of sire on responsé interval showing the
’sire which produced the shortest injection to pafturition intervals
also having the.lightest calves and the snortest gestation lengths;

LaVoie and Moody (1973a), Wagner et al. (1974) and J8chle (19]1)
‘hane reported no increase in calving difficulty-dne to.induced
'parturltlon when attempted in late pregnancy and u31ng effectlne
dosages. Contradlctory results are described by Winter (1974) and

Beardsley et al. (1973) Wlnter (1974) showadzunlncrease in the
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number of fetel malpresentations encountered among induced cous and
Beardsley et al. (1973) reported induced cows to'suffer from e.greater
incidence of insutfleient birth canal dilation.

| This study showed no ditference'in calving diffieulty between-
treatmehts or any other set of main effects i.e., induction group,
sex or sire of celf. Dystocia was shown to depress calf vigor both
_at 24 and 48 hr of age with the degree‘of.depresslon being directly
related to the severity of calving difficulty (r=.2471, P<.01;
r=,1859, P<.05). The correlation between calving'difflculty and
calf vigor in the study done by Wlnter (1974) was low and nonsignifi~
cant. |

When one considers the stresses to which a calf is-suhjected .

~ during normel parturition, it is_not diffleult to theorize‘how
parturitions involvihg difficult&zof.fetal'expulslon cen lead to .'
-depression of postpartum vigor ih the calf, It was the experlenoe
-of this author that W1th blrths requlrlng manuel or mechan1ca1 extrac-
‘ tion of the fetus (often.involving mechanicalvrestraint of the dam)
there ottenlwaS‘a period of several hours‘immediately folloWing
-parturition‘during.which the dam failed to olean and claim her celf:
'Thls period of neglect during the first eritieal hours of 1ife;\iu .
additlon to the rigors of difficult birth may also be a contrlbutlng
'factor in the suppressed calf v1gor seen with dystoc1a in thlS study.

$

Among cows allowed to calve naturally, those anlmals hav1ng

comparatlvely short gestatlon perlods experlenced the hlghest
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inéidencé of problems.at calving time (r=-i2448; P<.05). When
analysis included the induced céttle, this relationship disappeared.
This seems to be a new finding and its reproductibility should be
;ésted.

With“the exceptioﬁ of retained placenta scores, no'significaﬁt _
Qariations Were,fouhd'between_resppnse and subsequent perférmance of
cows and calves in TL and T2, Inciﬁénce bf.retained.plaéénta was
genérally iower éhan.what has been-preQiousiy reported (LaVoie and
Moody, 19?5&) and (Winter, 1974). However; partufitions_infTZ invol&-
‘ing female calves haa a 30% higher incideqce of retained plécenta
than did births assééiated with male calves., Among Tl‘cows} no dif-
ference in re?ained placenta score existed across sexes and in the
,cbntrols, cows with ma;e calves had 10% mofe rétained_placenta than
did:thoée with éemale offspriﬁg.‘ No similaf treatment X sex inter-
actions were seen to occur for calving difficulty, respoﬁse interval,
ﬁe;n gesta;iopllengﬁh or calf vigor, nor were any of these barameters
influenced by tréatﬁéﬁt or sex individually. |

"An effect similar to that seén in T2 iélrepo?téd,By Wiﬁter.(1974>,'
buf he.réported ééging this as a general‘trend in éii induced.births.:
The 'reasoﬁ for this ;éx effect is not known and has th béén
reporte& by other authors. From the results of‘this'study alone,‘it
seems 'that some réiationship between.thé ahtibioticvt?eétment.aﬁd

sqﬁe aspect of pregnancy associated with the female fetus mdy increase
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_the tendency for placental‘retention since pretreatmentAwith antibi§tic.
is the only variable not shared in common by Tl and T2 cowé prepartdm..
Obviously, more ﬁork is needed in this area to‘determipe the nature
of this interaction. |

LaVoie aﬁd Moody (1973a), Winter (19:74,. Jochle (1973) and many
others.have conclqsiveiy established thét‘corticosteroid-indﬁced
parturitions are accompanied by a.sigﬁificanfly greater percentage of
retained placenta than‘is féund to accompany natural birth;. Winter
(1974) and Car;oll (1974) further showed that the incidénce of retained
placentas increases as parturition occurs farther from natural term,
The abbve mentioned authors have also found that no reduction in
subsequent fertility is suffered’as a result of retained placenta
when systemic or intrauterine antibiotic therapy is administered
p:omptly after diagnosis of the condition. Personal egperience shows
this to be correct in the case of pasfuredland range cattle, but not
nécessarily so in cattle kept inlcéhfinement e.g., dgiry cows in 1ﬁpsef
or free-stail_housing. Such arrangements.offen iﬁpose a lower degreé
'of animal cleanlinesé and the.inpidence of uferine infeétion subsequént
"to placental retention can be very high. Lauderdale (1972) showed no
reduction in fertility even amoné retaingd cows from which anFibiotic
therapy was withheld. |

In this study also, retained plaéenta_was significantiy more
frequent among'Tl‘and T2 cows than.in controls. Compé;isén of‘T1 énd

T2 showed more_retained placentas in T2 (36%) than TL (22%) (2<.10),
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however this is primarily a reflection of the treatment x sex inter-

. action discussed earlier. ‘No reduction in fertility occurred as. a’

result of placental retention as witnessed by. nons1gn1f1cant differ-

_ences between reproductive performance of control and treated cows., -

By 7 days postpartum, very few V1s1bly retained placentas were
observed. Although this finding parallels the description reported
by Jochle (1971) wherein the majority of cows expelled the placenta by’
8 to 10 days after calving i.e., near normal term, this does not
necessarily indicate_that the cows .in our study had cleaned} Because

no internal examinations were made for retained placental membranes,

there is the poss1bility that the number of retained placentas detected
'V1a V1sual examination at 24 hr and again at 7 days postpartum ‘was

, cons1derably lower :than the number of cases which actually existed.

The continuation of membrane retention seen at 7 days was not

- effected by treatment or sex of calf. Cows in group l had a signifi-
cantly higher incidence of retention, however,'than.most of the other
'cows (P<.05) Since no difference in placenta scores was seen between

: 'groups at 24 hr postpartum this may reflect a higher 1nc1dence of

1nterna1-membrane retention in group 1 cows. There also eXlStS the

possibility that observations of cattle for 7;day placentd scores

‘became less accurate as the calving season progressed and the number
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of animals to observe.increased.A Much of the observation for this
meésuremgnt was done by ranch help and the thoroughness with which it
was accémplished is atlleast question;ble.

The cows in both ind;;tion treatments had shorter gestation
lengths and lighter calves at birth than did the controls. These
results aré con;istent with othef studies published on this subjéct
e.g., Winter (1974), LaVoie and Mbody (1973a), Beardsley g; al. (1973)
and Jochle (1973). induced cows not only calved significantly‘éalier
in theicalving season than did the controls (P<.001) they also Hadla_
calving season 12 days shortgr than tﬁe control cowé (figure-l).

Althdugh lighter at birth,'induced célves'were not significantly
différent from controls when 2054day weaning weights were'comparéd.
Not only does this indicate soﬁe degree of comfensatory gain among the
induced calves, it also confirms the reports of Beardsley et al. (1973)
and.LaVoie énd Moody (1973a) that postpartum daily gain is not detri-
mentally effected by induced parturition. Furthermgre; fhese results
support the work of Beardsley et al. (1973) which showed that co;tif
costeroid-induced pafturition does nét gignificantly alter milk
production of the daﬁw Welch (1971), as reviewéd‘by Christianse; and.
Hansen: (1974), obfained contfadiétory resultsiwhen using corticosteroid
solutions in earlier trials.

Edquist (19%1), as reviewed by Christiansén and Hansen (1974),

describes induced calves as more susceptible to infection than controls.
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Winter (1974), while finding no difference in vigor scores between
induced and noninduced calves, reported a gréater amount of postnéﬁal
care'reqﬁired by induced calves, éspecially'during the first suckling
attempts., -

None df the'proélems noted by Winter (1974) or Eéquist (1971)
were encounfefed-in.this experiment. Calf vigor was uniformly high
across all treatmenté, sexes, groups and si?es. Some'confusion.
occasionally developed during the larger induction trials when cowé
‘would 1osé their calves or claim the wrong one. This_waé alwayé
remedied, howevqr{byplacing the proper mother and calf together in a
smaller pen for 12 to 24 hr so that the relationsﬁip could be re-
established. | |

Carroil (1974) indicates that little or no reduction in caif
viability occurs when parturition takes'placé after 270 days of gésta-
tion (provided tha; the géstation period for the breed is not abnorm-
aliy long)f This exﬁériment was designed to follow that guideline;
generally not scheduling parturition to occur any more than 10 days
.before‘normal-tefm. Even taking.into account the variability found
in gestation 1engths; few if any cows were caused to calve more tﬁan
14 days early. The author feels that this is a siénificant factor
in maintéining'fhg excellent calf vigor shown ip this study.

Differences in gestatien length and b;rth,Weight éeen betweeﬁ

. .

calves grouped according to sire are consistent with the results of
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Wagner et al. (1974b} and Winter (1974). Both authors indicated that
significant differences in gestatioh length and birth weights exiéted
bétween calves born to different sires. Carroll (1974) suggested thét,
based upon such findings, the optimum time to in&uce parturifién may-
vary with'each-fetgl‘genotype. Where gestétion length is known for ‘a .
particulaf sire, ihcorporation of that gestation 1ength when éalcu1a£-
ing expectéd calving dates for his mates.could be én important manage-‘
ment tool for inéreasing response to corticoéteroid induction.

Genotypic differences were also evident at weaning. Although not
carried out in this experiméﬁt, LaVoie and Moody (1974) as reviewed
by Carroll (1974), suggested evaluation of weaning weights be &one at
a certain age from conception rather than from birth. This equalizes

all calves according to age and allows more accurate evaluation of

_ non-induced and induced calves. The -author feels that a similar

éystem could be helpful in evaluating calves af different breeds as
well since it would éct to remove variation due to unequal gestation
lengths.

Neither retained placenta nor corticosteroid significantly
;léered subsequent.fe}tility. Conception rates fg Al service and
total bfeeding season fertility for induced and control cows were
ngnsignificantly different as were fertili%y rates of cows grouped
according to sex of calf.

Cows having heavier calves at weaning were found to have higher

overall cohception rates (P<.055. Moody (personal communigation)
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reporte& that some evidence exists to indicate a certain amount of
postpartum weight loss in the dam may aid in resumbtion of the estrous
cycle, This author speculates that while some degree of suckling
coﬁtinues‘for an extended period of time postpartum, larger énd more
mature calves may begin roughage consumpfion at an earlier stége of
life, therefore releasing the dam from a High lactation- demand at a
_cdmparatively early date. |

Estrus synchronization with PGan.increased the fertility to AI
service (P<.10) in both contro;s and treated cows. fhis confirms the'
daté gathered by Lambert (L975) during the same bfeeding season and is
also consistent with the results of Ellicott et al. (1974).

Total pregnancy rates for the fall, 1974 -breeding season were
also highef among the Tl and T2 cows which received PGFZ&, but‘were
1owér for the prostaglandin-treated TO cows in comparison to their
nonsynchronized TO counterparts (P<.025)., 1In confrast, conception to
AT service was enhancgd by PGF, treatment in TO? Tl and T2, al;hough
not at a significant:igvel.' The compérisoﬁ suggésts that reduced
fertility occurs among the TO cows which do not conceive té Ehe syﬁ-
ghrqﬁized AT éervice and further that this effect ié manifested in an
alteratisn of subsequent estrous cycles. The nature of‘this gffect
remains unexﬁiained.- To .the agthorﬁs knowlédge, no similar discoVeries

have been reported in the literature, .
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Sﬁbsequent Pgrformancé of Cows and Calves in T3 and T4

Three of ‘11 birﬁhs in T3 resulted in stillborn calves. None of éhe
births required manual assistance, but the possibility of dystocia or
protracted efforts in fetal expulsion should not be ruled out. All.
cows which failed to respond to treatment within.96 hr were turned out
with the rest of the herd where obser&ation for calving difficulty was
not as frequent or as thorough. No calf 1os§es occurred in the f4
grbup.

As a gfoup, calf iosses were much -higher amdng.the cows which
faile& to induce; Calf survival was 94% in the fall-calving hefd.
as compared to 83% in T3 and T4. Carroll (1974) reported a'higher
perceﬁtage of calf losses among the group of cows failiﬁg.tq calve in.
response to corticosféroid administration. Moody (pefsonal comﬁﬁnica-
tion) suggested that failuféxﬂfresponsé to corticqid induction may,
in some cases, indicate a degree of abnormality in the fetus of the dam.

Feréility of T4 cows was comparable to the rest of their herd-
mates, T3 cows, in contrast; showed'a éO% AI‘conception rate and
only 50% preggant at Ehe end of Fhe breeding season.

'.Variatioﬁ among other parémeters ﬁas minimal, |

With the-smgll number of cé@s in each grqup,-éignificance of the
différences which were found is questionable. |

+In c&nclusion,'the.use of corticogteroids to induce precocious
parturition can Sé a useful métﬂ;d‘qf éhortening thé éélving sé%béﬁ'v

in most commercial cattle operations. When accurate breeding records
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are kept and cows are pregnancy tested followiﬁg Ehe breeding season,
induction can be a meaﬁs pf controlliﬁg biréh'tq coincide with climatic
conditions.énd the labor supply.

Antibiotic . pretreatment of induced cows, as sStudied in this
experiment, has proven to be a beneficial #nd labor-saving method fof
the treatment of retained placenta which frequentiy acﬁompanies induced
parturition. However, its economic applicability must be evaluated |
on an individual basis. Because pretreatm@nt requires administration
of antibiotic to all induced cows, those cows which do not retain the
placenta-éubsequent fo calving have been treate&.unneceésafily. Costs
of antibiotic.treatmené for the 40 to 60% of the herd wﬁich do not
retain should therefore be weighed against the.cdst of tﬁe labor ‘for
a second gathering and handling of the cowé which do retain fhé
placenta,

This study has shown antibiotic pretreatment in conjuction with
flumethasone does not significantly alter the performance of cows and
ca1§es subsequent to indﬁced parturition. It is impof;ant to-keep in
mind, however, that cliﬁatic conditions during this trial were excel~-
lent as was the feed supply. Additionélly, the fall-calving herd‘was
virtually disease-free.

Beforé a final recommendation is issued for general commérc;al use
of this technique, the author would like £o éee fﬁyther Festing complet-

ed under more adverse conditions. It is felt that such testing is
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.essential to prove feasibility of use in areas such as Montana where
marked fluctuations in weather can occur at almost any time of the

year.




SUMMARY
Two diffetent systems of treating retained placenta, which fte-
quently occurs subsequent to corticosteroid~-induced éerturitioh, were
studied during the fall of 1974, Two-hundred: and thirty-fite mature-
beef cows from the fall-calving beef herd at the Montana State Prison
ranch were used in the experiment. |
This study was designed.haaccomplish two major objectives.:

Because placental retention in most management schemes necessitates

antibiotic thefapy to insure good'sdbsequent fertility,'effeeted cattle .

must be handled a second time in otder to adminieter treatment.‘ A
system of antibiotic pretreatment,.if effective;-wduld eliminate this
additiopal labor., Therefore, the first objective was tb:study the-
_efficiency of.such a'system in comparison to the conventional practice
.of post-calving antibiotic administratien.' The seeond'goal was to
gain additional information on cow and calf performance during apd~
after corticosteroid-induced partutition aslpatt of an dn-going two-
year indueed calving study being conducted by Montana State University.
Seven.inductionﬂgroups (trials) were used. Within each inductien
group, COws were randomly aSSigned to one of three treatments:
Control (TO); 10 mg flumethasone (FLU) 1nJection i m (TL). and 10 mg
[FLU 1 m plus 20:cq broad,spectrum 1qngfacting antibiotic i m (T2)
All control and Tl cows suffering retained placental meibranes at’2kchr
postpartum received 20 cc i m injections of the, same antibiotic

employed'in T2. Cows in T2 having retained placentas were not given
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further treatment unless warranted by resultant disease conditiomns.

Results showed that performance of cows and calves in Tl and T2
were not significantly different except that cows in T2 which bdré
female calves had a 30% higher incidence of retained placentaérthan
did the cows in T2 giving birth to‘male calves and éll.éows in TL
regardless of célf sex. | |

Induction success in Tl and T2 was 82.3 and 89.7%, resPeCtiveiy.
Intervals from injection to parturition were 48.2 and 46 hr for TL
and T2. Calving difficulty, gestation length, calf vigor, birth -

\ : :
weights, weaning weighté and subsequent fertility were not significaﬁt—
ly different between the two treatments.

Comparison of con;rolland induced cows revealed gestati&n lengths,
and calf birth weights to be significantly reduced among the FLU;.
treated cc;ws° Cows responding to FLU ﬁad a‘significantly higher
incidence of retained placental membranés than did the controlé.

Calving ‘difficulty, calf vigor and weaning weights were not éig- 

nificantly different between induced and control animals. Differences

in AI conception rates and total percentage of pregnant cows at the end

of the breeding season between TO and Tl and T2 cows were not statis-
tically significant.
Estrus synchrohyzétion with,PGEza'eﬁhanced_the fertility of cows

in T1 and T2, but reduced overall conception rates of the TO cows,

Cow-anﬂ.caif performance, as well as health; were nonsignificantly

different among induced and control groups aqd'between T1 and T2.

~
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APPENDIX TABLE 1.

Mean Squares

Injection to Parturition Difficulty Retained

- LEAST SQUARES "ANALYSIS OF VARTANCE FOR MEASURED PARAMETERS OF INDUCED
PARTURITION

Placenta Gestation

Source d.f.’ interval » (L.0-4.5) (24 hr) (7_days) length
.Treatment 2 91.172 2.311 734 .003 2355582
_Gréup 6 520.448" 7.150 .179 .068 29,316
Sex 1 | 6;254 10.080 .073 .005 --
| Sire 4 408.302¢ 8.308 .035 .014 --
i o Error. 140 156.686 (92) 9.230 .157 .028 14.787(109)
Numbers in parenthesis are error degrees of freedom when varylng from values listed in
column d.f.
2 p<.001

w' o b p<, 005
| ‘ ¢ P<:05

!
~
o

1
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APPENDIX TABLE 2. LEAST SQUARES ANALYSIS OF VARTIANCE FOR SUBSEQUENT _

FERTILITY
Mean squares
Percent pregnant Total percent pregnant
Source . d.f. to AT service in breeding season
Treatment 2 .010 _ .101
Group 6 .062 079
Sex - L .021 ~.018
Prostaglandins 1 .863 | .211

Error 101 .248 .110




APPENDIX TABLE 3, LEAST SQUARES ANALYSIS-OF VARTIANCE FOR MEASURED PARAMETERS OF CALF

PERFORMANCE
~ Mean Squares ) N
) Vigor (1-3) Birth 205~-day weaning
Source . d, f, (24 hr) (48 hr) weight .~ -weight .~ -
Treatment 2 .041 .019 1047.513%% | 1523, 534%%
Group | 6 .- .068 . 112 90.189% 833.749%%
Sex 1 | 118 . .04 - .50.623 5£5.739'
Sire 4 ©.054 .033  523.651°  15220.871°
Error 140 .125 .223 117.989(138) 1773.104(132)

. |
~J
“"Numbers in parentheses are error degrees of freedom when differing from values listed. in v
column d.£f. . ’ . '
4 P<.001 , } _ o7
b p<,005- '
¢ p<.01
* Error=141 d.f., mean square=106.614.
*%Error=122 d.f., mean square=2177.707.
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APPENDIX TABLE 4,

LEAST SQUARES ANALYSIS'OF VARTIANCE- FOR SIGNIFICANT

INTERACTIONS '
Mean squares

Retained Total percent

placenta pregnant in
Source d.f (24 hr) breeding season
Treatment x Sex 2 .6042 -
Treatment x Prostaglandins 2 - L4152
Error .157 (140) .110 (101)

. @ P<.025.

Numberxs in parentheses are error

degrees of freedom.
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