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LINDELL, J.-O., H. KINDAHL and L.-E. EDQVIST: Prostaglandin
release at dexamethasone induced parturitions in cows. Acta vet.scand.
1977, 18, 257—265. — Three cows of the Swedish Red and White Breed
(SRB) were used in the experiment. Cow no. 1 pregnant for 247 days,
was given 20 mg dexamethasone twice with an interval of 48 hrs.
Cows nos. 2 and 3, each pregnant for 254 days, received 20 mg of
dexamethasone twice with an interval of 24 hrs. The cows delivered
normal living calves 153, 138 and 137 hrs,, respectively, after the
second injection of dexamethasone. Blood samples were drawn from
the jugular vein every third hour during the experimental period and
the samples were analyzed for estrone, progesterone and 15-keto-13,14-
dihydroprostaglandin Fza. Following the dexamethasone injections
there was a continuous increase in the blood plasma levels of estrone
followed by a sharp decrease in conjunction with parturition. The
blood plasma level of ‘Pm‘gesterone showed a slow but continuous
decrease until about 24 hrs. before delivery when a marked drop
occurred. The levels of the prostaglandin metabolite increased gra-
dually until about 24 hrs. prior to delivery. This was followed by an
abrupt rise, and high levels of the prostaglandin metabolite were
recorded for up to four days following parturition. It is concluded
that the estrone increase preceded that of the prostaglandin metabolite
and that the final drop in the progesterone was synchronous with the
final rise of the prostaglandin metabolite level.
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Dexamethasone* administered to the dam induces premature
parturition in the bovine species (e.g. Adams & Wagner 1970,
Edquist et al. 1972, Hoffman et al. 1973). The pattern of estrogen
and progesterone levels seen in peripheral blood plasma before
dexamethasone induced parturitions in the cow follows closely
the pattern of these hormones before spontaneous parturitions
(Edquist et al. 1972, 1973). Both spontaneous and dexamethasone
induced parturitions are preceded by an abrupt fall of the pro-
gesterone concentration 24—48 hrs. prior to delivery. In cows
having normal parturitions there is an increase in the level of
prostaglandins in conjunction with a decrease in the progeste-
rone secretion (Fairclough et al. 1975, Edquist et al. 1976).

The aim of the present investigation was to determine pro-
staglandin release and its temporal relationship to estrone and
progesterone levels after administration of dexamethasone to
cows in late stages of pregnancy.

MATERIALS AND METHODS

Three pregnant cows of the Swedish Red and While Breed
(SRB) were used in this study. The animals were six years old
and had a previous history of regular gestation periods. The
cows were brought to the clinic about 2 weeks prior to the experi-
mental period. From the date of arrival until the end of the
experimental period the course of pregnancy was determined
by rectal and vaginal examinations.

Cow no. 1 was given 8 ml of a dexamethasone preparation
(Opticortenol comp.® Ciba, Basel, Switzerland, containing 2.5
mg dexamethasone and 7.5 mg prednisolone per ml) intra-
muscularly twice with an interval of 48 hrs. Cows nos. 2 and 3
received 8 ml twice with a 24 hr. interval. The length of preg-
nancy at the time of the first injection was 247, 254 and 254
days, respectively, for cows 1—3.

* The following trivial names are used:
Dexamethasone: 9a-fluoro-16a-methyl-118,17«,21-trihydroxy-1,4-
pregnadiene-3,20-dione.
Estrone: 3-hydroxy-1,3,5(10)-estratriene-17-one.
Prostaglandin F,, (PGF,,) : 9a,11e,15-trihydroxyprosta-5,13-dienoic
acid.
15-keto-13,14-dihydroprostaglandin F,,: 9a,11a-dihydroxy-15-
ketoprost-5-enoic acid.
Progesterone: 4-pregnene-3,20-dione.
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Blood samples were drawn daily until first dexamethasone
injection, thereafter blood samples were drawn every third hour
until 12—78 hrs. after the end of the induced parturitions (Figs.
1—3). All blood samples were collected into heparinized tubes
and centrifuged immediately. The blood plasma was removed
and stored below —15°C until analyses were performed.

Blood plasma levels of estrone were determined by radio-
immunoassay (Edqvist & Johansson 1972) and progesterone was
measured by competitive protein binding (Edquvist et al. 1970).
Prostaglandin release was determined through the measurement
of the main blood plasma metabolite of prostaglandin F,,,
15-keto-13,14-dihydroprostaglandin F,,, by a radioimmunoassay
technique (Granstrém & Kindahl 1976, Kindahl et al. 1976). In
this study no attempts have been made to determine blood plas-
ma levels of 15-keto-13,14-dihydroprostaglandin F,, exceeding
800 pg/ml.

RESULTS

Relatively weak signs of approaching parturition such as
relaxation of the pelvic ligaments, enlargement of the vulva and
distension of the udder, were observed two-three days following
the second injection of dexamethasone. Cows nos. 1—3 gave
birth to living calves 153, 138 and 137 hrs., respectively, after the
second injection of dexamethasone. Retention of fetal membranes
occurred in cows nos. 1 and 2.

The results of the hormonal measurements in cows nos. 1—3
are given in Figs. 1—3.

Prior to the dexamethasone injections the peripheral blood
plasma levels of estrone ranged from 0.1 to 0.5 ng/ml. Following
the second dexamethasone injection all three cows had a con-
tinuous increase of the estrone level reaching maximum concen-
trations of about 3 to 5 ng/ml about 30 hrs. before the induced
parturition. The estrone concentration remained at this level for
about 24 hrs. and then fell rapidly, and values below 0.5 ng/ml
were seen 24 hrs. later.

The peripheral blood plasma levels of the prostaglandin meta-
bolite were below 0.2 ng/ml in all cows prior to the first dexa-
methasone injection. After the second injection of dexamethasone
a gradual increase of the 15-keto-13,14-dihydroprostaglandin
F,, levels occurred followed by an abrupt rise 6—18 hrs. before
parturition and then reaching maximum concentrations > 800
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Figure 1. Peripheral blood plasma levels of estrone (e

progesterone (@———®) and 15-keto-13,14-dihydro-
prostaglandin F,, (@ @) in cow no. 1.
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Figure 2. Peripheral blood plasma levels of estrone ( @ o),
progesterone (@———@) and 15-keto-13,14-dihydro-
prostaglandin F,, ( @ # ) in cow no. 2.
jo  DEXAMETHASONE 20mg im. PARTURITION

-
1
T

w

o

PROGESTERONE ng/ml e—e
E
o--e Jw/bu  3INOYIS3

o
ol Pooer®

h >-o.g-0-08 ., F +
\:'

O T T T T T T e :‘Eﬂm‘v Lo Lo
250 252 256 256 258 260 262 264

DAYS OF PREGNANCY

Figure 3. Peripheral blood plasma levels of estrone (®
progesterone (@———) and 15-keto-13,14-dihydro-
prostaglandin F,, (B W) in cow no. 3.

[ J
~
-

®8 Jui/6u v 30d-01pAyp-1'ci-01en-5)

=8 1u/Bu »Z 404-ONOAHIO- 71 El-0L3N-GL

-8 )w /Bu » Y104-01pAYIP-TIEFOIN-S}



Prostaglandin release in cows 261

pg/ml immediately prior to parturition. These high concen-
trations were maintained for up to four days after delivery.

Peripheral plasma concentrations of progesterone decreased
gradually from the day of the first dexamethasone injection until
about 24 hrs. before delivery, when a marked drop of the con-
centration occurred. After parturition the progesterone levels
were below 0.5 ng/ml in all cases.

DISCUSSION

The pre-experimental hormone levels found in the present
study agree favourably with previous studies in the same breed
of cows (Edquvist et al. 1972, 1973). The gradual decrease of pro-
gesterone concentrations similar to that found here, during the
time period between injections of dexamethasone and about 24
hrs. before the occurrence of parturition, is also found during
the course of the last month of pregnancy in cows delivering at
expected time (e.g. Pope et al. 1969, Donaldson et al. 1970, Sta-
benfeldt et al. 1970, Robertson 1972, Fairclough et al. 1975). As-
suming a constant production rate of progesterone this gradual
decrease is likely to reflect an increased clearance. Comline et al.
(1974) found higher progesterone levels in peripheral blood
plasma when compared to blood plasma draining the uterus in
cows in late stages of pregnancy, indicating that the fetal-
placental unit was able to clear progesterone. The same jugular
vein/utero-ovarian vein blood plasma difference has been re-
ported by Fairclough et al. and Evans & Wagner (1976). In sheep
Anderson et al. (1975) demonstrated increased placental steroid
17-hydroxylase in response to glucocorticoids. Thus opening the
possibility for progesterone to be converted to estrone (Flint
et al. 1975, Steele et al. 1976).

The gradual decrease of the progesterone concentration seen
after the injection of dexamethasone in this study may reflect
the utilization of progesterone for estrogen production. The in-
creased peripheral plasma levels of estrone following dexametha-
sone treatment will thus be a logical result of this constructive
catabolism.

Exogenous injections of prostaglandin F,, have been shown
to act luteolytically in the pregnant cow (Lauderdale 1972,
Lamond et al. 1973, Edquist & Lindell 1974). Increased levels of
the prostaglandin metabolite were observed in this study to
occur during the course of the gradual progesterone decline and
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estrogen rise. This was followed by an abrupt and marked in-
crease in the prostaglandin metabolite level coinciding with the
final drop of the progesterone levels during the last 24 hrs. prior
to parturition. Whether the continuous increase of the prosta-
glandin metabolite seen after the dexamethasone injections here
can result in some type of ‘“slow” luteolysis is not known.
Although in general the inhibitory action of prostaglandin on
the bovine corpus luteum is regarded as an “all or none pheno-
menon”, the above-mentioned assumption can not be ruled out.

In the normal calving cow Fairclough et al. reported increased
utero-ovarian prostaglandin F,, concentrations 48—24 hrs. be-
fore term, and Edquist et al. (1976) found increased peripheral
blood plasma levels of 15-keto-13,14-dihydroprostaglandin F,,
before the pre partum progesterone drop.

The physiological mechanism responsible for the release of
prostaglandin at the relatively precise time prior to parturition
in the cow is not known. Most works lend support to the idea
that estrogen might be involved in triggering prostaglandin
release. In this study the gradual increase of the prostaglandin
metabolite following the dexamethasone treatment occurred after
the increase of the peripheral blood plasma level of estrone.
Furthermore, the maximum levels of estrone preceded those of
the prostaglandin metabolite. All cows had considerably high
levels of the prostaglandin metabolite for several days post par-
tum. When designing the present study, such a release pattern
was not foreseen and thus an adequate sampling regime for the
accurate description of this post partum pattern is lacking in
the present investigation. However, it can be concluded that a
substantial amount of prostaglandins are released during the
immediate post partum period after dexamethasone injections
to cows in late stages of pregnancy. The same post partum re-
lease pattern has also been observed in normal delivering cows.
Whether these high levels are of importance for the release of
hormones from the pituitary, e.g. prolactin (Louis et al. 1974)
or whether they reflect tissue changes associated with uterine
involution remains to be determined.

The time interval between injections of corticosteroids and
occurrence of parturition found here agrees with previous experi-
ments carried out in cows at this stage of gestation (Adams &
Wagner 1970, Edquist et al. 1972, Bailey et al. 1973 among
others). A shorter time interval between administration of the
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drug and parturition is found when the dexamethasone has been
administered at a later stage of gestation (Wagner et al. 1974,
Evans & Wagner 1976).

Signs of approaching delivery were in general less pronoun-
ced and had a shorter duration as compared to cows calving
normally at expected time. This is likely due to the relatively
short period of preparation for calving e. g. the estrone increase
lasting seven-eight days for the cows in the present study as
compared to 20—30 days in normally calving cows (Edquist
et al. 1973, Smith et al. 1973, Robertson 1974). The retention of
fetal membranes found in two of the cows in the present study
is in agreement with previous reports on dexamethasone induced
parturitions (e. 9. Adams & Wagner 1970, Edquist et al. 1972).
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SAMMANFATTNING

Prostaglandinfrislippning vid dexamethason-inducerad férlossning
hos ko.

Tre driktiga kor av SRB-ras ingick i forséket. Ko nr. 1, driktig
247 dagar, gavs 20 mg dexamethason i.m. med 48 timmars intervall.
Ko nr. 2 och 3 gavs samma dos i.m. men med 24 timmars intervall.
Behandlingen resulterade i prematur forlossning 153, 138 och 137
timmar efter sista injektionen. Under forsoksperioden uttogs blod-
prover var 3:e timma. Blodproverna analyserades med avseende p&
Ostron, progesteron samt huvudmetaboliten till prostaglandin F,, hos
ko, 15-keto-13,14-dihydroprostaglandin F,, Den perifera blodplasma-
koncentrationen av dstron 6kade efter dexametasonbehandlingen fran
cirka 0.5 ng/ml till maximalt 3—5 ng/ml som uppmittes under 24-tim-
marsperioden nirmast fore forlossningen. Efter partus sjénk perifera
blodplasmanivan av 6stron snabbt till virden under 0.5 ng/ml. Peri-
fera blodplasmanivdn av progesteron sjonk langsamt och gradvis fran
cirka 5—8 ng/ml till cirka 3 ng/ml vilket uppmittes ungefiar 24 tim-
mar fore forlossningen. Direfter sjonk progesteronnivan kraftigt och
virden nira noll registrerades strax fére och i samband med forloss-
ningen. Koncentrationen av 15-keto-13,14-dihydroprostaglandin Fop
okade ldngsamt fram till ungefir 24 timmar fére férlossningen da en
snabb 6kning av koncentrationen noterades samtidigt med den kraf-
tiga progesteronsinkningen. Sammanfattningsvis kan konkluderas att
Ostronuppgingen foregick 6kningen av prostaglandinmetaboliten och
att den slutliga progesteronsinkningen intriffade samtidigt med att
koncentrationen av prostaglandinmetaboliten 6kade kraftigt. Den hoga
nivin av prostaglandinmetaboliten kvarstod i upp til fyra dygn efter
forlossningen.
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