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Abstract

Eleven heifers and six cows, all Holstein

Friesian, were used in three (rials to test

for the presence of luteolytic effect of noradrenaline and PGE, alpha injected intravulva

and to determine their ability to induce estrus.

Single injections of 2 mg noradrenaline or 5 my PGE, :1[])[11'. caused  inereased Proge-

sterone level on the first day alter injection and decreased on the second day with heifers

in Trial T while with cows in Trial [I, progesterone levels decveased during the (rst two

days.

estrous cycle.

All the heifers and cows in the two trials returned to estrus within their normal

Two-time injections of the drugs in Trial HL resubted 1o estrus oceuring

in all heifers within two to four days alter the second injection.

Results of this study show that noradrenaline and PG, alpha injected at 2 and S mg

respectively, intravulva resolted in a decrease in peripheral blood progesterone within 2-4

(h\\"‘%

necessary tn cause complete  lutcolysis.

Jected twice al 10 days interval.

Introduction

The role of luteolysin in the termination of the
functional corpus luteum s assessed by the decline
in the concentration of progesterone in the peri-
pheral blood and the veeurrence of estrus. Previons
stwdies have shown that PGF, alpha is an eflective
means of controlling estrus in cows without impair-

ing fertility when injected.  The administration of
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The amount of the drugs seems to be not sullicient and a second injection s

Estrus can he synchronized when they are in-

PGE, alpha to the cow at any time between days b
and 15 of the estrous cyele will initiate rapid lu-
teolysis and cause most of the treated animals 10
return to estrus within 2 to 4 days (Lauderdale,
1975 Louis ef al, 19755 A two-injection schedule
ol ]('ltlzly:-' apart can be used to minimize the problem
of detecting estrus in randomly cyeling herds (King
and Robertson, 1974 Hals ef afl., 1975

The study on the ovarian changes aflter the
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treatment of noradreniline and some clinical reports
of estrus occurring after the injection of this sym-
pathomimetric drug (Onoo 19770 fed these workers
to test for the presence of luteolytic property of
this drug.  Noradrenaline is considered to be a
postganglionic adrenergic mediator present in the
nerve hbers of the adrenal medulla and these neu-
rons lerminate in the hypothalamus (Holkfelt, 1973),
This suggests that they may play a role in the
regulation of the endocrine function and ultimately
on the reproductive cvele of the animals (Cole and
Cupps, 18773

It is postulated that the luteolytic effect of pro-
staglanding is due to it vasoconstrictor properties.
Prostaglandin can be and is normally  transferred
from the uterine vein to the ovarian artery (Land
el al.. 1976) and the restriction of ovarian blood
flow resulted ina marked fall in plasma progesterone
concentration accompanied by morphological chan-
ges in the corpus luteum (Stacy and Gemmel, 1976).
Auletta et al. (1972, in their study of oxvtocin with
noradrenaline sugpested the possibility ol uterine
and ovarian blood fow being restricted by the vaso-
('{)n.‘-‘;[ril'll"!]' |)l'“pL‘rlit‘“~ (lt— I’It)r;ldrenul‘ll'lv_

This study was conducted to test for the presence
of luteolytic effect of poradrenaline and PGF, alpha
injected intravulva and to determine their ability

to induce estrus.

Table 1.

Number of
Trial Animals Drug
| 1 heifer

t heifer POGEF, alpha

1 heifer

Noradrenaline

Physiological Saline

| 4 cows Noradrenaline
1 cows PGE, alpha
I cows PGE, alpha

NE 2 heilers Nordrenaline
2 heifers PGF, alpha

2 heifers PGLY, alpha

2 heilers

Al drugs were

Physiological Saline
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Materials and Methods

Eleven heifers amd six cows, Holstein Freisian,

were used in three trials,  Trials 1 and 1T were
conducted in the dairy farm of Obihiro University
of Agriculture and Veterinary Medicine in Obihiro,
Hokkaido, lapan.
dairy farm of Hokkaido Livestock Development

All

in a

Trial 11 was conducted in the
(_‘()rpnrnlil‘m located Taiki, Hokkaido, Japan.
the animals used in this study were raised
loose housing barn and fed with maintenance ration
of carn silage, hay and prains.  The design of the
,1 -
Trial I

sl is shown in Table 1.

Three normally eyeling heifers aged 17-22 months

were used to test for the presence of luteolytic
effect by determining the progesterone levels after
the administration of noradrenaline or PGF; alpha.
Each was injected intravulva with noradrenaline at
a dose of 2mg or PGF; alpha at a dose of 5mg on

the 10th day after the last estrus.  Physiological

saline served as control.  Blood samples were col-

lected via the jugular wein before injection and

daily for 5 days thereafter,  Serum was separated

and stored in oa (reezer until analyzed. Visual

observation of estrus was done daily during the
postinjection period until the next estrus,
Trial 11

Six cows aged 299 vears were used in this trial.

Experimental Design of the Study

Site aof

l Jysiare R ¥
s Administration

Zmg Ilntravulva
hmp Intravulva
2ml Intravulva
Sy Intravulva
Dy Intravulva
25 mig Intramuscular
2mg Tntravulva
5my Intravulva

Zomg Intramuscular

2mf Intravulva

inlected twice, 10 days apart.
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They were selected based on observed  estrus and
on the plasma progesterone level on the 9th day
after estrus or prior to the iniection of the drugs.
Cows with progesterone levels lower than 1 ng m/f
were not included in this trial.  Noradrenaline or
PGEF, alpha were injected on the 10 th day ol the
estrous cvele. The presence of corpus Tuteum was
conhirmed by rectal palpation just prior to the treat-
ment.  Blood samples via the tail vein were col-

Locted using  heparinized tubes hefore injection,
daily for 5 days postinjection and on the 21 st day
after estrus.  Plasma samples were separated fmme-

diately and stored in a freezer until analyzed.  Va-
ginal as well as cervical dry smear examinations
were done during the 2nd to 5th day postinjection
visual observation of estrus to

in addition to the

ensure detection of silent heat.

Trial 111

Eight heifers aged about 16 months from a ran-
domly cyeling herd were sclected regardless of
their stage in the estrous cycle and were assipgned
to their respective treatments,  This trial was done
to determine the effect of two-injection  treatment
in synchronizing estrus,  The ovarian conditions
were determined by reetal palpation before the first
injection and later when the animals were in estrus
and on the Hth day alter the sccond injection.  The
heifers were injected simultancously with their res-
pective drugs twice, 10 days apart. A Kamar heat

detection device was placed on the rump ol cach

detection. Blood samples were collected before the
first and second injections, when the heifers were
in estrus and on the 5th dav after the second in-
icction. Serum samples were separated immediatelv
and stored inoa freezer untl analyzed.
Progesterone level of the serum and plasma sam-
ples was measured using radioimmunoassy  proce-

dures by Makino (19731

Results
Trial I
Based on the progesterone level: (Table 23, the
heifers except the PGF. alphatreated heifer had a
functional corpus luteum before the injection as
rectal palpation was not done to confirm i, There

s an increase in progesterone level of 50, 34 and

3% in the noradrenaline, PGE, alpha and control
heifers, respectively, one day alter injection and o
decrease on the 2nd dav.  However, anly the nor-
adrenalinedreated heifer had a substantial decrease
which was lower (41%) than the preinjection level.
[For the PGFE, alpha and cantrol heifers, the decrease
was minimal and was still higher than the prein
jection levels.  All the heifers did not show estrus
within 2 4 days after injection.  The progesterone
concentration was back to the preinjection levels
after 4 days in the noradrenaline and PGEF, alpha
treated  heifers. Al the heifers came to estrus
within their normal estrous cyele and rectal pal-

pation on the day of estrus revealed a well-developed

heifer afrer the second injection to aid in cstrus fallicle.
Table 2. Serum Progesterone Levels (ng/'mi) in Heifers of Trial
I T'reated with Noradrenaline and FGE, alpha.
. g ¥ . ;
I'ime of Bload Physiological
Sampling : = Salie
mpling Noradrenaline "GT, alpha e
Belore injection 121 0. 63 1.82
Alter injection (davs)
1 L7 [ARREINS Lot
2 b 0. 41 1.24
§ 2.18 .74 1), 66
| (. 64 R
5 0,92 . 86
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Table 3.
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Plasma Progesterone Levels (ngm/f) in Cows of Trial

Il Treated with Noradrenaline and PG, alpha.

Time of Blood

Sampling |
Sereening L2
Before injection .53
Alter injection (davs)

1 0. #Y
g 0. 77
! (). 82
| (.94
& (0. 95
21 days after last estrus 0. 15

© Four cows were used,

Table 1.

Noradrenaline®

PGE, alpha

2 3 | 25 mp amy
1,54 2,49 1.6 200 1. b4
120 210 §. 31 1. 10 1. 36
1204 1,78 3. 28 4153} 0. 80
.95 1. 20 1), 90 (1. 82
1.4 2,93 L. 8 0. 55 200
1,73 1. 74 ' 63 0. 50 1,49
5. b5 1, 62 1. 61 (. 82 1. 47
0,23 (1.2 (), 6 0. 16

Serum Progesterone Levels (ng'm/) in Heilers of Tral 111

with Two Injections of Noradrenalne and PGE, alpha,

T Heifer

reatment N[_.\, .J“].rHT
Injection

Noradrenalinea 4 144
(2 my) 21 (). 92
PGE, alpha 1 (.89
{20 my) 12 1,36
PG alpha 3 513
Hmp) o 0.7t
Physiological 4 0, 66
Saline (2ml) 26 1.09

Time of Blood Sampling

Secand In Five days alter
Injection Estrus  2nd Injection
(.41 0. 415 0, 84
(), 80 .57 0 63
1. 62 0. 43 0. 97
(), 84 0,15 0, K3
2.7 017 ). 4k
.66 ). 15 (SR {)
0, 98 L. 05
0, 47 013 0.6

# In estrus on the Hth day after the second injection,

Trial 11

All the cows used in this trial were confirmed
4 havu a fmn'linn;l\ corpus llllL‘Um prior [£4] l]it‘
administration of the different drugs based on the
levels at

The

last estrus, progesterone

recard of their
sereening and with the aid of rectal palpation,

plasma progesteronc fevels of the cows are showa

in Table 3. There was an average decrease from

the preinjection levels of progesterone ol 14% in
the noradrenaline-treated cows one day after in

5 419

jection; B3 and in 256 and 5mg PGF; alpha-

treated cows, respectively. The progesterone levels
of the PG, alpha

naline-treated cows again

and in only one of the noradre-

increased on the second

day.  [ive days after injection, the progesterone

concentrations of all cows lower thay the preinjec-
tion levels except one cow treated with bmg PG,
alpha.  The progesterone concentration obtained 21
days after the last estrus was low which is charac-
teristic of cows in pre-estrus ot in estrus. Vaginal
and cervical dry smear examinations during the
2nd to 3th day alter injection revealed characteris-
tics of animals 10 luteal phase.

Tral 111

Rectal palpation before injection revealed diffe-
rences in the ovarian conditions of the heifers used
in this trial (Table 5). However, the progesterone
Tevels do not conform with the ovarian conditions

{Table 4. All the heifers were in estrus from 2 to

4 |1n_\'.- after the second injection except in one
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Clinical Ovarian Findings in Heifers of Trial 11 Treated

with T'wo Injections of Noradrenaline and PGF, alpha.

Ovarian Condition?

Treatment Heifer . :
) No. Injection In Five davs alter
First Estrus 2nd Injection
Noradrenaline 4 R (Fal) L. (Ovul) (CL, Fol)

(2 my) 2 L (CL) R, L. (Fol) R (CL), L (Owvul)
PGE, alpha l R (CL) 1. (Fol) L (CL)
(2H my) 12 R (CL.) R (Fol) R (CL)
PGE, alpha 3 R (CL; I. (Fol) tCL)
(Hmg) 20 Ovul R (Fal) R (Ovul}
Physiological 4 R (CL) = R (Fol)
Saline (2ml) 26 [Estrus 4 L (Ovul) L. (CL}

days apo

4 By rectal palpation.

R=right ovary

—left ovary

CL=corpus luleum

Fol=

follicle

Ovul =ovulation

control heifer.  Rectal palpation on the day of

estrus revealed the presence of either a well-deve-

loped follicle or the oceurrence of ovulation. The

progesterone concentrations were lower compared

to the levels before the second injection.  [strus

was observed within 2-3 days after the second

injection with noradrdrenaline; 2 days in 25 mg

PGE, alpha and within 3-4 days in 3 mg PG, alpha-

treated heifers, One control heifer came to estrus

2 days after the second injection while the other
Rectal palpation on the 51h
of

lutcum in all heifers except one heiler which was

was on the 5th day.

day revealed the presence developing corpus

in estrus on the 4th day.

Discussion

The injection of lutenlyvtic drug on days 5 ta 15
of the estrous cvele, which is characterized by the
presence of a functional corpus luteum will result in
the regression of corpus luteum and consequently the
decrease in bload peripheral progesterone. Observa-
tion of the serum progesterone levels of the heifers
in Trial I are comparatively low (Herriman et al.,
1979) and the animals used might have been in the
eurly stage of carpus luteum development as the
In the study of

extent of growth was not known.

Bolt and Rollings (1976), they demonstrated that

norepinephrine infused in diestrous ewes causerd a
rapid increase in the secretion rate of progesterone.
This might explain the initial increase in the pro-
gesterone level which was followed by a decrease
on the second day postinjection in the noradrenaline-
treated heifer although the route of administration
the PGEF, alpha-treated

was different.  However,

heifer initially had a low progesterone level and
this might have an effect on its response to the
drug. It seems that the decrease in the progesterone
levels on the 2nd to 4 th day in the noradrenaline

and PGF, alphatreated heifers was not sufficient

the

levels

evidence for presence of luteolytic effect as

progesterone increased and were similar if
not higher than the preinjection levels on the 5th
it tends to support the report

day.  Turthermore,

of Ono (1977) that for this drug 1o be highly eflec-
tive, the progesterone levels should be high.

To eliminate the problem of using animals with low
progesterone levels encountered in Trial [, screening
levels as one of the

was done using progesterone

criteria in Trial II. The inclusion of 25 mg PGE,

alpha in this trial served as a control as it has been
the recommended dose by the makers of this drug.

The results obtained from this trial suggest that
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alpha are ellective

naradrenaline or the 5mg PGFE,
only in decreasing the progesterone level bur not
to induce estrus during the frst two days after
injection,  The results were almost similar o that
abtained in Trial | except that there was no inerease
in pragesteronc level on the first day after injection.
The

had a 53%

contral cow treated with 26 mg PGF: alpha

decrease in progesterone level on the

first day but the rate of decrease was lower than
those obtained by Rajamahendran el al, (1976) and
Henricks ef @l (1974 when they were able to induce

estrus.  However, in the study of Nawral ef af.

(1977, heifers had a similar rate of decrease and

vet were able to cause complete luteolysiy and

ultimately  estrug resulted. It appears that the

secretion of progesterone wag  decreased by the

reduction in the number of progesterone-secreting
granules of the corpus lutenm as a resull of incom-
plete luteolysis.  The fact that the progesterone
levels obtained on the 21 st day alter the last estrus
was low which is characteristic of animals in pre

ar in estrus (Lemon of al,, 1975: Stabenleldr ef al..
1969) tends to show that the corpus luteum con-
tinued to exist and regressed within the normal
eyele inall cows, 1t s speculated that the amount
of the drugs might be too small to cause complete
luteolyeis (Rowson et afl, 1972) It is suggested that
a second injection Is necessary to attain complete

luteolysis.

The objective of Trial 11 was to synchronize
estrus in a randomliy cyeling herd using a two-
injection regimen with the different drugs.  The

theory hehind this methad is that animals not res-

ponding to the initial injection will he re-reated

10 days later at which rime they would be respon-

sive to the drug (Roche, 1974 Based on the ovarian

conditions before the first injection, two heifers,

each from the noradrenaline and 5my PG, alpha

groups had a follicle or occurrence of ovulation
and all remaining heifers belong o the 5 to 15 days
group which are considered responsive 1o the drug
(King, 1974).  All the animals came to estrus within

24 davs alter the second injection excepl one cont-

Bautista VELASCO

rol animal which came to estrus on the Hth day.
The presence of follicles on the day of estrus and
subsequently @ corpus luteum  hve days after the
second injection shows there was a synchronized
estrus in the animals. However, the progesterone

levels do not conform with the result.  The pro-
gesterone levels during the second injection should
be high as they are assumed 1o be all in the luteal
ﬂhilht' 1o he reponsive to the draug.  Only the Smg
PGFy alpha and one in the 26 mg PGEy alpha-treated
heifers had high progesterone levels which is evi-
dence of a well-developed  corpus luteum.  There
was on way 1o explaim the behavior of progesterone
during the secomd mjection as rectal palpation was
not done With the resulis obtained, it appears
that noradrenaline or 5mg PGEFL alpha can be used
to svnchronize estrus when injected twice at 10
davs nterval and are comparable 1o the injection

the

limited number of animals used, 11 is recommended

of 2bmg PG alpha, However, hecause of

to be rested further with sufheient number of ani-

mals to allow statistical anaysis.
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