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# # 5175560031 : MAJOR THERIOGENOLOGY

KEYWORDS : GNRH AGONISTS / DESLORELIN / DIESTRUS / BITCHES
THITI  LUEPONGLUKANA : COMPARISON OF MEAN SERUM PROGESTERONE
LEVELS AND LUTEAL PERIOD FOLLOWING ANESTROUS BITCHES IMPLANTED
WITH GNRH AGONIST, DESLORELIN, ' SHORT #OR: LONG-TERM. ADVISOR : ASSOC.
PROF. SUDSON SIRIVAIDYAPONG, D.V.M.; PhtD&"4360p.

The objectives of the study were.io investiélate the effect of short or long-term GnRH agonist
deslorelin implantation on duration ofdutealdperiod and serum progesterone concentrations in bitches.
Eighteen healthy anestrous.pitches and two fertile male dogs were used in this study. All bitches were
randomly divided into 4 groups. Gioup 1 (n=4), bitches received 4.7 mg deslorelin which was
removed at the first dayof estrus. Group 2 (=6}, received 4.7 mg deslorelin which was removed at
the end of experiment. Grolp 1.@nd/2 were mated almd inseminated during estrous period and
detected pregnant by ultrasonegraphy. /The same p;"otog_o\ as group 2 was used for group 3 but
without insemination. And group 4 (n#4), bitches pro'tesé a spontaneous estrous cycle which were
used as control. All bitches werg examined forthe stag:-e_rqf estrous cycie by physical and behavioral
signs, vaginal cytology and sefum progesterone concent.r.atio'ns on required dates. Statistic analytical
process using ANOVA for evaluated a mean. interval o"f d‘ay |n luteal period {mean+SEM) in each
group. Mean concentrations of progesterone were analyzed USmg descriptive statistic. The results
showed that all bitches came into estrous stage. and oTulated except 1 bitch in group 3. Mean
diestrous period in group 3 (31.7+2. 7 days) was 3|gn|f|cantiy shorter than group-1, 2 and 4 (56.3+3.1
days, 45.3+5.0 daysiandi64 81,7 days, respectively) (P<0.05)-Progesterongprefiles in group 1 and
2 resemble natural estrogus dogs. Mean serum progesterone concentrations. indfgroup 3 exhibited a
low peak and premature declined compared with other groups. Three bitches in group 1 and 2 were
found to be a pregnant.All pregnant bitches in group 1 had a normal pregnancy and whelping. In
group 2, 2/3 pregnant bitches .started aborting on daysb1 and 53, respectively and aborting was
completed within 3.days\Inicanclusion, the'results of‘tnis present study clearly révealed that short-
term implantation of*4.7 img deslorelin inanestrous biiches is effective and practical method for
estrous induction. Bitches processed normally estrous cycle as natural cyclic dogs if the implants
were remoevedsat thesfirst day.ef estrus. Inscontrast,glong-termsimpiantation, tosgenerate centraeeption

produced 'premature luteal failure, sesulting’ shortened diestrus orf interrupted pregnancy but | this

effe€t may be incomplete. Therefore, a mating in flare-up period should be avoided.
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CHAPTER |

UCTION

INT ?
Important and Rationale y

The diestrou i hes UHIWO other domestic animals.

Serum progesteron either cyclic diestrus or

pregnancy. Progesteronesprofiles are ind t| 1\ e in diestrus or gestation
(Concannon et & / ( S a uu 3 fecal progesterone
concentration in pregn tches'is otk--)‘. \ Ore ,h;,; ches (Gudermuth et al.,

[ ting progesterone during

diestrus, which p cal { ,: ‘ \ q‘,- of pregnancy (Kiso and
—

Yamauchi, 1984). B , in’ 4P ’} e utei 0 ormone (LH) have been
i 5

proposed to be a luteotrophi -‘1{ & @u [0 ond half of diestrus and pregnancy

(Concannon et al., 1987; —i""rt"%; 13 ,!4_*.7 erone level in the diestrous period

can be suppressed | thetic compounds, followil trous or pregnancy
-I _.‘.‘ I
interruption, such’e ntiserum and GnRH

analogues (Gobel 007).

Gonadotrophi’ releasing hormone ( is the key hormone of reproductive

ST E TG ET -

LH and Fﬂi (follicular-stimulating ho‘mone ) from the antenor pituitary gland to the blood

! alzij qlv lajae o
chneider et a agonists have been widely developed and information

about their applications are abundant in the literature (Tilbrook et al., 1992; Herbert et al.,
2006; Trigg et al., 2006; Fontaine and Fontboone, 2011). GnRH agonists are now

produced in a sustained-release form which is an implant administered to subcutaneous



tissue (Trigg et al., 2001). GnRH agonists have 2 major effects; stimulation and inhibition
of estrous cycle, which result numerous clinical applications.

Long-term GnRH agonists administration produce an inhibition effect; these are

used for contraception. However, es fter the beginning of implantation is
the considerable problem. 3ecause inc |d mate and become pregnant.

Trigg et al. (2001) noted that if o han 5 ng/ml at the time of

implantation, they did PO 7 s technique is not practical for
stray dogs because m 5 anestru e and Andersen, 1976).

Following the a treated with progestin

before implantatio e results obtained are
equivocal (Corrada e

Wright et al. ( nagnoli al. (2009 reported that a formulation
delivering 6 or 4.7 insover about6in ) anestrous bitches, produced
pregnancy failure at approximately ( >station followed by initial estrous
induction. Also, estrus wa g deslorelin, two out of three
conceived bit hés started aborting around 6-7 week-after-pre e-Ovulatory LH surge and

A

. i
only one remainea >se studies showed that
even if bitches weﬂnismated in the initial stimulating period w l GnRH agonist (flare-up
effect), pregnant do ‘&borted. However, thé«éffect of down- -regulation in deslorelin-

Iohw SRR IR 1S 0k s S—

ntrast the stimulating e?ots of GnRH agomst have been preseajd in many

W ’TEN ASESAVIVIEI B b
qfter removal of the 2.1 mg deslorelin implants from the vestibular mucosa when
progesterone concentration first exceeded 1.5 ng/ml. In same study, implants were
inserted in the subcutaneous tissue between the shoulder blades during the luteal

period, 37.5% treated bitches produced premature luteal failure. The result agrees with



Walter et al. (2011) who removed the 4.7 mg deslorelin implants when the first day of
bloody vaginal discharge was detected. Pregnancy rate did not differ from untreated

dogs. Unfortunately, early ovariohysterectomy was performed before investigations of the

to the mechanism of hor r ot cleal DECH in luteal period.

Hypothesis
Mean seru (rous period after short-term
implantation with 4.7 estrous bitches is greater than

long-term implantation

Objectives

1. To compare mean ﬂg}?‘iﬁ_ and duration of the luteal period in

anestr- 1S.Di ' mg. of the GnRH agonist,
- -=” i:_
=."¥1' k. ‘
. iy | . o
2. To investig iﬂ ° the effect of long-term implantation of GhRH agonist, deslorelin, in

anestrus to pr‘ggt and non- pregnarUches

 FLEE NIRRT Gom o

orelln on the entire Iutea eriod

Qﬁﬂﬂﬂﬂ‘iﬂm‘lﬂﬂﬂiﬂﬂﬂ



Definition of words
Desensitization: a process to reduce or eliminate a sensitivity of receptor cells

following prolongs exposure to a substance or stimulus.

surface of target cells, creaiis ce S S ormone or another agent.

Flare-up effec col ) Vi z LH and FSH after initial

? L :
Prematur e decrease a serum progesterone
f GnRH agonists.
i il ,
Up-regulati ich.i gse t un of receptors on the surface
N

of target cells, oréatin " oF > 10 ¢ mone OF another agent.

Expected output

1. To apply the cols of implante eproduction control in female dogs

i A ;l,riu' 7 . : . _ .
2. To increase th Lr_;g‘_, .‘ t"“ trous induction and non-surgical

contrage
_—

7 .":i

'F! i!i'
W iF

AU INENTNYINS
AR TUNN NS Y


http://www.medterms.com/script/main/art.asp?ArticleKey=3783

CHAPTER I

REVIEW

The estrous cycle

cyele inw dog (Canis familiaris) is
generally described as non ) ) ‘Y\\ = ’| ches may exhibit estrus at

any time of the year andssh: / | \»: 0 \ Pubertal estrus occurs

i -14 mi i 2d. Theses | has been divided into 4 stages:
proestrus, estrus, di Ngd'a : ﬁ: \s\ de 976).
\

C of the bitches. It lasts on

The estrous

average 9 days (from 0 i  _| ) dipy bloc a or serosanguineous vaginal
discharge, swelling and ec e ion it S 10t receptive to mating. Vaginal

. T s o p . .
cytology presents mixture pithelia 1S 1y erythrocyte, bacteria and neutrophil
in early to mid proestrus.-Se of estradiol increase throughout

proestrus correfated with follicular development, —while S Sefum  concentrations of

progesterone ~V;
2001). ﬂ

Estrus, when I‘1ﬁtch accepts the méle' lasts about 9 days. The vulva remains

ool Yo P N o v

day of eg;us presents more than‘90 percent of s;&erﬂolal cells. Ovu tion occurs

IRARIAT AN 191 GT@ B

qumary oocyte and maturated into secondary oocyte in 2-3 days (Tsutsui, 1989;

“slrge (Johnston et al.,

Johnston et al., 2001). Serum progesterone concentrations rapidly increase after the LH

surge and attain maximum levels at 25-30 days after the onset of estrus (Jochle and



Andersen, 1976) and progesterone assay are a reliable technique for the detection of
ovulation in bitches (Lévy and Fontbonne, 2007).

During diestrus, bitches become refractory to breeding, with diminished

attraction of male dogs and v resolved. This period begins with a

sharp decrease in the by at least 20 percent, and

increase in the perce Ils. Neutrophilic leukocytes

are found in variable nu ' ginal smears (Ho ﬁ Phemister, 1974). During
diestrus, CLs are fully ' .'\\ progesterone rise to a
peak of 15-90 n 5 af \\\

d progressively decline in late

diestrus. Diestrus lelson, 1996a; Johnston et

al., 2001).
Anestrus is the i M g one le and the next. Bitches in
anestrus are not attracted :"’ dog e ovaries are inactive, uterine

K
involution and endometrial lva is small with no or minimal
discharge. Parabasal IO_---Lgf_J-!l_f_.{ig,_q iy ells; a =_predominant cell types in the

vaginal smears_at this tin

decline to level

Luteal physiology

ST U T —

domlnancﬂ following estrus, but |fé)reed|ng occurs durmg estrus, d|estrus may be

IRIESA IR NI N

qrogesterone during both the estrous cycle and pregnancy (Kiso and Yamauchi, 1984).

wher./serum progesterone
LY
, 1996b).

Serum concentrations of progesterone rise above basal level at the end of proestrus to a
level greater than 1-2 ng/ml at the onset of estrus. The maximal rate of secretion occurs

approximately 2-3 weeks after the beginning of diestrus, usually in the range around 15-



90 ng/ml. After this time, serum concentrations of progesterone begin a gradual decline
that continues for 5-6 weeks, and less than 1-2 ng/ml at the end of diestrus or prior to

n-Onclin and Verstegen, 2008). Progesterone

whelping (Johnston et al., 2001; Verst
plays a critical role in the mai : ncy, including endometrial growth,
secretion of uterine fluid, 3 r|ty and inhibition of uterine
contraction (Feldman Conoannon and Hansel
(1977) and Vickery an egpanoy was terminated if a
premature drop of pro er | ) g ore than 48 hours, occurs.
Also, hypoluteoi ~ih€ "Gl 48 ) Bl i icient progesterone is
produced, can int :

There does 9 iffe > ween pregnant and non-
pregnant bitches, in th ) L ?- al-phe r the mean maximum progesterone
level. However, pregnant T elin jesterone concentrations earlier

than non-pregnant (Concann e u et al., 2005). Moreover, between

,ﬁ—;“, :
days 26-45 after ovulationy=mean Gl Bt S e _concentration is higher in the

pregnant thanithe.non-p ===':==—-:J=—':'=-------:----:--:--':’:-:zz'_::.g,h‘ found in plasma

Y B ' 1"5‘

or serum conc

0 odilttion, metabolism and
clearance of progﬂerone in pregnant bitch (Gudermuth et al.;~1998).

PRL a pep t|d;hﬁ10ne primarily associated with lactation and mammary gland
develo n

TETERR IR TL U TE Hiakq - S

second hy of diestrus, the peak Ievgls of PRL occur around parturition ancﬁj}mam high
TR GG S BRI V1209 B
onoannon et al., 1978). Increasing of plasma PRL is often involved in the etiology of
pseudopregnancy in bitches (Gobello et al., 2001; Tsutsui et al, 2007). Plasma PRL

levels in pregnant bitches are much higher than in non-pregnant bitches during the last



part of luteal phase, but PRL concentrations are unreliable for pregnancy diagnosis
because of individual variation (De Coster et al., 1983; Kutritz, 2005).

The source of estradiol in the lute

al phase originates from CL (Nishiyama et al.,
’ s not been clearly identified, but in

other species such as rats, rabbit : la s a role in luteal regulation

(Hilliard, 1973; Garverick . . %ases rapidly reaching peak
during late proestrus, and pic in [rus adiol increases again during
late estrus or early diests > / eleva u eal period, with a similar
pattern in pregnal I \ 973; Onclin et al., 2002).

However, Concannon et al. (1975) reperte 's in pregnant bitches are
higher than in non-pge it \ | "'%. teal period. Increases in
fecal estradiol concentrations are pre : : - l‘ uth, et al., 1998).

LH and FSH f by TiC itary gland, regulate gonadal function.

H ; - -’ 4
During the mid to late uteal‘ {,,- ‘me n-

1 FSH level elevated throughout in
pregnant relatiye to in_nom=pregna a. hes. 0 centratins decrease around
parturition anduactation (Onclin et al., 20! nclin et a )Thé role of LH and FSH
during luteal pha :Ie i
Relaxin is ]I only plasma hormone that can be useﬁr pregnancy diagnosis,
because it appears tfbﬁntlrely of plaoentalugln Tsutsui and Stewart, 1991). It rises

e A A DTSN TR e o

and remaﬂs detected after partunh@ for 4-60 days. The roles of relaxin IS&) yet clear,;

TRTRES RHITIN B YR



Luteal regulation
Luteal regulation in the diestrous or pregnant bitch is complex and is influenced

by several hormones, the most important being progesterone, PRL and LH. In bitches,

the CL is the unique source of iestrus or pregnancy (Tsutsui, 1983;

Kiso and Yamauchi, 1 ry seem to be required for

maintenance of a n erone’ secretionor-pregnancy (Concannon, 1980;

Tsutsui, 1983; Eilts - o[ _ oNe._Sec ns in both pregnant and

Progeste ' inhibited by hypopt i (Concannon, 1980) or
an injection of equi i ( _ : ol =i TR, his significantly reduces
progesterone conce i : eoon ( i eal phase (Okkens et al.,
1986). Also, LH supp [ ante IS as sufficiently luteolytic to
terminate pregnancy I-_” il ’ -pregnancy (Vickery et al.,
1989; Valiente et al., 2009a). Th -x-x-ﬂ d el H is necessary for maintenance of
progesterone levels during -“-fit‘f‘;é f

1. However, another study reported

that PRL was the'm hic factor in the cyclic dog dutirgsluteal period (Okkens
1990; Ho ‘

etal., 15 -
The luteot j' hic effect of PRL was confirmed by usingﬂpamine agonists which
lower prolactin at thﬁm luteal phase orflater, resulting in luteal suppression or

B AV S WA T

supports e longevity of the CL‘and its funotlon rather than dwectlghmulatmg
PRSI AT RS
qlay regulates LH receptors on the C ﬂGnnwmh et al.,, 1976; Onclin and Verstegen,
1997). Onclin et al (2000) conclude that LH administration does not stimulate

progesterone secretion, but may stimulate PRL secretion in the last third of pregnancy.



10

The role of estradiol and relaxin for luteal regulation in bitches is not clear, but
appears different from other species such as rat, rabbit and pig (Hilliard, 1973; Garverick

et al.,, 1982; Huang et al., 1993). aglandin F,0L which originates from the

endometrium, and which is a uteonS|s in ruminants (Silvia et al.,

pha ﬁllo dogs (Okkens et al., 1985;

In conclusion, duri yregnancy-the qunotlons independently of

1991), is not present dur

Hoffman et al., 1992).

pituitary support. ' alf where the pituitary gland is essential to
maintain luteal

require further inv

Trp-Ser-Tyr-Gly-Leu-Arg-Pro-GlyNH;) -;‘-a'% luteinizing-hormone releasing
;-_;rr-——
hormone (LHRH) is produced Dy “Neur Fb ?gg 5, called GnRH neurons. They are
found in the f.;"ui-i'u ypothalamus (Guyt i alk; 996). In response to
_‘__ﬁI

| Y

neural signals, GARE ding in a pulsatile manner

in every 30-120 rrmtes and delivered to the anterior pituitaryﬂ

portal veins ( Englancf@ Millar, 2005). In the"anterior pituitary gland, GnRH binds to

A SRR SHEAES o

FSH and to the circulation. They‘act on the gonads to regulate gametoﬁgﬁne&s and

TRIN T pﬁ%ﬁﬂ VIE TR

q;lentlfled GnRH-I, -Il and —lll. GnRH-I or type one mammalian GnRH (mGnRH) is the

nd by the hypophyseal

hypothalamic form of GnRH. It regulates reproduction across wide variety of organisms.
The second form of GnRH-Il first identified from chicken brain is ubiquitous in vertebrates

from bony fish to humans and the third form, type three GnRH or GnRH-III. It has been
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discovered in lamprey fish (Millar et al., 2004). In mammals, there are 2 forms, GnRH-|

and -Il but GnRH type | is the only one that plays a key role in the regulation of the

reproductive function (Millar et al, 2004; Millar, 2005).
The GnRH receptor is a membe p -transmembrane, G-protein coupled

receptors (GPCRs) family. s € e of pituitary gonadotrope cells

as well as other tissues . ] y receptor molecules are

degraded and replaced _on a.regu 7, number of GnRH receptor is

follicular phase, gonadotropgs in their Gn ¢ number and receptor
affinity is increased g Nop L -, - _ RH receptors. It is important
for complete expr_es ' ) : tory | irge (1 oh et al., 1998; Stanislaus et
al., 1998; Rispoli and 2005 o Jow julation mechanism decreases
the number of GnRH receg ur Tolkis > has‘é en the corpus luteum actively
secretes progesterone ( ensitization of gonadotropins release
by pituitary glgnd whe ,-Lg,,. '_,;pq]! istered- secreted in a continuous mode
normally a-"---'=—-=!:"-'="='-'-'----':'--':'~-'--:-:'-j:--'----‘:---:!:sJ /nich impairs the GPCRs
function due to re ! 0 o:' -arrestin, which leads
to G-protein unoﬂaling and also serves to target the nsitized receptors for
mternahﬁjn and Icﬂ g=term desensitization “adsociated with a decrease in receptor

i) W o oo &bl o e

GnRH recyptor is the absence of the‘earboxyl termmal tail (C-terminal tail) War 2005).

PRI B AARIH AR S

Qall is necessary for its phosphorylation and internalization. (Davidson et al., 1994;

number

McArdle et al., 1999; Willars et al., 1999; Pawson and McNeilly, 2005). However, the

mechanisms relating gonadotrope desensitization have not been clearly elucidated.
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GnRH agonists
GnRH is necessary for reproductive function but endogenous GnRH has a short

half-life of 2-4 min due to its rapid cleavage by endopeptidases in the hypothalamus and

pituitary gland. Moreover, the endogenous GnRH to its pituitary

receptor is quite low (Fl agonists, which are generally
longer acting and m
are peptides that
degradation of G
affinity and decr

In the past
frequent injections or Daily uct a nistrations were necessary to
obtain a clinical effect. . . : cols are n actically use (Cain et al., 1988;
Cain et al., 1989). S Forr i 1 agonist such as leuprolide,
nafarelin, azagyl-nafarelin, buse ' J': sé‘l’ elin have been developed. The
mode of deIivery includes deli r'h c?& umps, sylastic polymer containing
and microencapsulate forms of the agonists. Advanced: “Gevelopments aim for
convenience of & C domestic animals (Inaba et
al., 1998; Herbert 1!0 Trigg, 2005; Rubion et al., 2006).

GnRH agomjhﬁ]amly divided intof2/categories; that effect stimulation and

i RETE TR -,

predomm t. Its use is for chem|ca sterilization ( Tngg et al., 2001; Trlgg et al., 2006)
TWIRITITL ﬂJ WIAINE ﬁﬂe'““
qondmons (Ponglowapan et al., 2002; Smith, 2008), and behavioral disorders (Goericke-
Pesch et al., 2010). Meanwhile, both effects are necessary for bitches. Their properties
are used for estrous induction, contraception (Gobello, 2007), treatment of hormone-

dependent mammary tumors (Lombari et al., 1999; Pagnini et al., 2002) and post-
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spaying disorders such as urinary incontinence (Reichler et al., 2003, Reichler et al.,
2006) and hair coat changes (Reichler et al., 2008). Up to now, only 2 products,

Gonazon® (18.5 mg azagyl-nafarelin, Intervet/Schering-Plough, France) and Suprelorin®

(4.7 and 9.4 mg deslorelin a | Health, Australia), that have been

licensed to use in canine Con : Driancourt et al., 2006).

Deslorelin'is a . Its potency is 110-150

-_

times than nativ [ N o Ire. p-Glt is- er-Tyr-D-Trp-Leu-Arg-
L ctive function in female
canids (Herbert and neide al., 2006). GnRH agonist, deslorelin,
'."'l ncreases of LH and FSH
concentrations (flare- . RI0 ' -,‘F - ure re ts down-regulation of GnRH
receptors on gonadotrope =1_'~1=1: le secretion of LH and decreased
progesterone secretion (prt_‘gb | w vert and Trigg, 2005). The flare-up
effect was not obse; when bitches hprag e e levelsine cess of 5 ng/ml were
treated (Trigg -'?}fL 5 'months) (Trigg et al.,
2006). Wright et E(ZOM) noted that oral megestrol acetate (dose 2.0 mg/kg) 7 days

before deslorelin mpﬁﬁ was able to preveftithe induced estrus. However, in trial by

o P WAV TS IR T oo

Moreoverﬂhe potential of unfavorage side effects of progestlns could be of concern
TRTRIT TN }“I”Tﬂeﬂﬁ” VI e
q|estrus (Romagnoli et al., 2009), but this should not be effective in all cases. Estrous
induction was reported in some bitches with progesterone levels greater than 60 ng/ml

(Fontaine and Fontbonne., 2010).
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Many studies have investigated the effect of GnRH agonists and adapted the
knowledge for clinical applications. GnRH analogue (Ovuplant®, Peptech Animal Health,
Australia), is licensed for use in equin

day release format has been /ytlon in 7 anestrous beagle bitches.

but 2/3 subsequently lost their

ractice, and contains 2.1 mg deslorelin in a 2

J
pregnancies aroun? @erhaps due to failure of
pregnancy caused by nRF to utzler et al., 2001). The
results agree with Kut 3 € ere removed when serum

progesterone c of premature luteal
regression were

(Kutzler et al., 2009) i Srovide effective and practical method of

9.4 mg deslore acete d | & sexual function (Trigg
jl Ny .

l _
et al., 2006). It is«applied for using in bitches (Trigg et al.;»2006) and other species

(Eymann et al., 2007"Bﬁch|nger et al., ZOOMVagner et al., 2009; Goericke-Pesch et

o 01 st b ) o b o b o

anestrousunches they found that geated bitches I(Bthew pregnancy a&goxmately
AWM U N1 TR TRE
ﬂerlod The results resemble those of Romagnoli et al. (2009), where pregnancy failed
around day 35 following a 4.7 mg deslorelin implantation in anestrus. These results most
likely present complete premature luteal failure but the luteal phase was not investigated

(Romagnoli et al., 2009). Walter et al. (2011) who removed the 4.7 mg deslorelin implants
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when the first day of bloody vaginal discharge was detected showed pregnancy rate did
not differ from those of dogs having a natural estrus. Unfortunately, early
ovariohysterectomy was performed befare further investigations of the CL could be

made. o \

The aims of this

O compaie mean serum progesterone levels and

B——

duration of the lutea ollow ing & bou anted with GnRH agonist,

deslorelin, in 2 patterns ‘of long-term implantation of GnRH

agonist, deslorelin, In Dreg 1 gl ant bitches, and (iii) to
J

determine the effect of estrous inc w on: ' GnRH 2 nist, deslorelin, on the

entire luteal periods This st "'"‘- Ior|n®) implanted into

anestrous bitches to | '- esterone levels.

ﬂ'lJEJ’JVIEWIﬁWEJ’]ﬂ‘i
Qﬁﬂaﬂﬂimmﬂﬂﬂma&l



CHAPTER IlI

AND METHODS

Animals
Female dogs 7

Eighteen he{ old eig |ng between 8.5-13 kg were
used. All bitches maog i\\\\- d reproductive diseases and
had a record [ . | Bitches ere '. red anestrus when serum
progesterone con ' . - d va tology contained more
than 90% parabasal ' . _ ) I anad Isen, 1996a). All bitches
were randomly divided | i 7__‘ 0 itc 1,‘. received 4.7 mg deslorelin
which was removed St oncannon, 2009; Johnston et al., 2001).
This day was designated da '}5?" (n= eived 4.7 mg deslorelin which was

i

removed at the end of e oz._..ggg q\ i e mated and inseminated during

r ] -1':
2 was used for ?':"‘?ﬂ‘o \ation. And group 4 (n=4),

estrous period.ard detected pregnant by ultrasonography. Th -Same protocol as group
bitches process ‘l pontaneous estrous cycle which were us JJ as control. All bitches
were examined for ;aﬁ.of estrus cycle by.physical and behavioral signs, vaginal

ﬂ i ?Jte%ﬂIEEJ bbbt 3

Male dogs do

Y WAIRIND ﬂJ’%J WAGHRI VRS-
1ere used for natural mating and artificial insemination. They were determined healthy
by physical examination, complete blood count and serum chemical profiles. Fertility
confirmed by reproductive history, reproductive examination and semen evaluation.

Normal semen parameters issued by Kustritz (2007).
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The animals were house in indoor-outdoor runs and were fed with standard
commercial dog food once daily. Water was available ad libitum.

The studies were approved by the Ethical Committee of the Faculty of Veterinary

Z.

| ——

Science, Chulalongkorn Universi

GnRH agonist deslor

The potent i : -J..,;;\
cylindrical implan \ E\ eveloped, manufactured
\ stralia. Implants were

manufactured by i i sd exirusion of deslorelin with a matrix

ared as a biocompatible

consisting principally i int.lip r o \ 2] surfaotant Each implant

contained 4.7 mg of active ingredient.c eslo ‘ 4\ s preloaded in a disposable
syringe-like implante \ . Implants were terminally
sterilized by e-beam irr iati theh ke °C until use. In a real time in vitro

dissolution system, these imj g/day for periods of > 6 months

Y — 9

The site of implantat

The impla !I ion site was the concave site of the Ieft'mma. Aseptic techniques

were used to implanti'nﬁnimals This requirwnpping the site and applying betadine

oo W 3 PRI RIS A7 e

For |mplam removal, bitches were se ated with xylazme (0.4 mg/kg, mtravenous once),

'ﬁ iilj;ldu }t] a I [v ﬁﬂplam
qut carefully excised. ntation site was intensively observed daily for days

after those methods, for signs of inflammatory and allergic reaction.
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Determination of the stages of estrous cycle
The stage of estrous cycle was determined by physical and behavioral signs,
vaginal cytology and serum progesterone concentration. Starting on the day of deslorelin

implantation, physical and b ”

everyday until the first da

vaginal cytology were evaluated
e concentration was measured
in day 0 and 4 to conii [ ay o strwlon period, respectively. In

the first day of dies measured 1-2 times per

\ eceptiveness of bitches to
male dog and chang _' 0 \- nite lia such as vulva swelling
and serosanguineous v i ige 4{

Vaginal cytology

Exfoliated cells cotton-tipped swab into the cranial

vagina. Care was taken o_;-f.. f,,,, om the clitoral fossa. The cotton
swab was maistened with saline solution and inserted cranio 'sal direction to the

Wi 2

cranial vagina. Ibsec uently withdrawn. The
cotton tip was -EII gently on a glass microscopic slid

ir-dried smears were
sequentially immersed imsmethanol and the two’solutions that constitute the Dip-Quick

- AU ERINEAAT - e

number oﬂagmal cells was based an criteria reported by Holst and Phem|n|ster (1974)

IRTRINIUNNIINYNAY

qerum progesterone concentration

Blood sample (2 ml) was collected from cephalic vein into a sterile tube, and
serum separated by stored at 4°C. The serum was assayed for progesterone (on the day

of collection) by routine approved laboratory for canine progesterone measurement
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using  chemiluminescent  microparticle  immunoassay  (CMIA) (ARCHITECT®
Progesterone, Abbott laboratories, USA). The sensitivity of the assay was 0.1 ng/ml. The

within-assay coefficient of variation ranged from 0.2 to 3.9%.

Stage of estrous cycle

The first day of pro

The onset of st day of bloody vaginal

e Vaginal smears presented increase
NS

in the percentage of i and d ase in the percentage of parabasal

discharge and enlargem

cells (Johnston e
The first d.
The onset of i 1 Ve céptivity to mounting by
male, vaginal cytology 7 bee [ Y % erficial cells (Johnston et al., 2001;
Concannon, 2009). | }
Diestrous period
The first ay of die ,._f,gl ,,i » arp decrease in the percentage of

SuperﬂCial cells by at least 20% and increase in the percenta e, of intermediate and

parabasal cells (Hol strous period was identified

i
Nmﬁ%aqwaﬂsWEWﬂi

Semen c&ctlon and evaluations

Q 1“ ﬂ‘QTT zta 61 G}(ﬂ@i ]aqa El into a
qlass unnel and 15 ml centrifuge tube. Collection procedure was adapted fr utzler

(2005). Semen was examined for physical appearance, motility and total number of

by the day of ser rogesterone concentration declined below 1.0 ng/ml (Feldman and

spermatozoa before used in the insemination procedure. The examination procedures

and the normal range of semen parameters were issued by Kustriz. (2007).
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Natural mating and artificial insemination

Natural mating

Male and female dogs (group 1 and 2) were housed together and let them mate

naturally once to investigate the beh e estrous stage.

Avrtificial insemination

All bitches in¢ } 2 were inseminatedsintravaginally in day 2, 4 and 6
with fresh semen er ad fi et ngland and Concannon,

2002).

1Sd .x of 5.0 and 7.5 MHz. The
animals were hel |r lipped from the area of
ventral abdomen a pI| e skin. Ultrasonographic

examinations began 17 ed daily until day 25 (Yeager and

Concannon, 1990b). If pregnan TF' _F_. amination was performed twice a

week until the s T iesterone concentration fell to less than#.0,ng/ml or parturition.

y= Y]

H
Statistical analysi@ Ji'

Statistic anal\‘.'lc&process using onway analysis of variance (ANOVA) for

B U NRRTHHART: ==

presente S mean + standard error of the mean ( SEM The level of S|gn|f|cance was set

(E TN TR T D™



CHAPTER IV

RESLLTS

\J

Bitches did not exhibit.any pain, alle

e

"
.

&Watow reactions at the site of
implantation during the 10-days ol servation pwe during the experiment.

i

The implants were easy.te'palpateunderithe skin and re ﬂ""""i intact implants was
easy to perform without ibnogpain. | \

All bitches recgiVingf dgslarglir o2 proestrous and estrous stage. The
intervals between implan rtign T - (rus and estrus varied from

2-6 days (average 1 ‘.\g% 0.71 days), respectively.
( O

Mean diestrous period did
not differ significantly between group e Meanwhile, mean diestrous period in
group 3 was significantly short n—othe ups. Only data of bitches that had

ovulated were used i strous period in each group is

summarized intaple , :Fj

Serum progeste us and starting declined

il

around 2-4 weeks after the day of estimated LH surge o he first day of estrus.

Howevﬁai o] gﬁr C ntrations inElup 3 ibitla low peak and
premature declined lower than 1.0gng/ml comparewith other groups. wan serum

TR TRRAIRE 1 E



22

Table 1 The comparison of the duration of implantation to proestrus, estrus and diestrus

(mean+SEM) between groups

Group

Duration (days, mean+SEM)

Estrus Diestrus

1(n=4)
2(n=6)
3(n=4)

4(n=4)

40+04 % 63:0. 3+05 56.3+3.1°

453 +5.0°
19 31.7+27°

'x 5 54.8+1.7°

35
_ 30
£
2 25
o
S
:q:) 20
[%2]
()
g 15
Q
S 1o
o
w

0

1 ] o
ﬁplant \ ]

U
The different superscript leiters Fﬁ T N s different (P < 0.05)
n/a: not available
ﬂ.l.n.l

- ErOUR 1
— STOUR 2

— .« Group 3

Estru

TAIASHNRIINYA Y

Figure1 Mean serum progesterone concentrations (ng/ml) from bitches in each group

starting on the day of deslorelin implantation until the concentrations lower than 1.0 ng/ml

(Di 0: the first day of diestrus, Di 1-Di 10: 1% — 10" week of diestrus)
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Bitches in group 1 and 2 were mated (and inseminated) during the optimal
period of estrus with normal range of semen parameters (table 2). Three bitches in group

pregnant by ultrasonography. All pregnant

1 (n=4) and group 2 (n=6) were found to

embryonic sacs. The oy ste 1 C 51 and 53, respectively and aborting
was completed within - aly.one € grot “-u.,\ ained pregnant to term but
she gave only one live g

Table 2 Minimum insemination

n v"» .1""\ ers
N
Group e A ul' .j‘»ﬁ' motile Total number of
\ %) spermatozoa (x10°)
1(n=4) 740
2 (n=6) 713

ﬂ'lJEJ’JVIEWITWEJ’]ﬂ‘i
ammnmummmaa



CHAPTER V

..,

The results of pre demon ts of shorted and prolonged

deslorelin application i spects of t% %!IVG

GnRH agonists h\\\ ale reproduction in many
species. In female d 1S€ \\v roposes such as estrous

induction, contra a d post-spaying disorder

treatment (Trigg \ al., 2006; Tsumagari et al.,
2006; Gobello, 2007 Reichler et él.,‘ ‘here are \ ensed products used in
canine practice. In thi -'n' . -\c elin acetate (Suprelorin®), which

2
| A

provided temporary sterili ion grat least s in male dogs.
ry _:ﬁ""l." -".l"' :
All bitches that received GaRH agonist lorelin, did not show any inflammatory
..i*" AT ‘.
and allergic reaction duri 100l ys intens n.period or at any time of study.

The body condi BitCheS—if: Jjroups were normal
y !' 1-,‘ p

throughout the studly

eI'ry system was safe for

subcutaneous implantation (Trigg et al., 2001 Moreover, the

~E AT

over many years. However, some c@mpounds are relﬂmsmle for senousigrnplloatmn

PRI U AB IR E ~

own to be efficacious for estrous induction without side effects, but the wide variation

e of implantation did not

of the interval from start of treatment until ovulation is its limitation (Verstegen et al., 1999;

Gunay et al., 2004). In contrast, the time between treatment start and the onset of estrus
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and ovulation is fairly constant for all protocols using GnRH agonists in anestrous bitches
(Cain et al., 1989; Inaba et al., 1998; Volkmann et al., 2006a).

The present study demonstrated that 4.7 mg deslorelin implantation can reliability

// s bitches as all implanted bitches

nd o ¢ept one bitch in group 3, as

(Volkmann et al., 2006a).

induce a rapid and synchron

came into clinical proes

detected by serum p vels eate
This supported the previg doses of deslorelin (Trigg et al.,
2001; Volkmann et al., 2€ <tz ., 2009). regulation of GnRH receptors is

the essential mechanis [ _ long inistration of deslorelin may

produce prematuredutealfai (Herbe | | y, 2005 et al. (2010) attempted

subcutaneously on-the medial side of the leg in 11 anestrous-beagle bitches and the

implants were remO\gcﬂlhen a bloody va discharge was detected. All bitches

ﬂu 1 3 U U IWE N s o

pregnanc ate did not differ from n%ural estrous dogs The preliminary tna@f Fontaine

IRTREAFL NIV

@ok place because anovulation may occur when the implant was removed around the
LH peak. Therefore, the optimal time for removing the implant requires investigation.

In the case of long-term 4.7 mg deslorelin implantation in anestrous bitches

(group 2 and 3), the mean diestrous period was lower than group 1 and 4 and 2/3
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pregnant bitches in group 2 aborted. In this case GnRH agonist down-regulated of
GnRH receptors in the pituitary gland, causing a decrease in LH, at a time when CLs

were still dependent on pituitary secretion of gonadotrophins, following luteolysis,

decreasing serum concentrati and a shortening of the diestrous

period (Okkens et al., sult resemble as Wright et al.

(2001) and Romagw RH receptors may require
continuous exposure o ; at | 7' ks, this agrees with our result.

Therefore treatment of ' ing th a of pregnancy, treated

desensitization pr in el ithal Johnson et al., 2002).

due to |nd!ict|on in th'gﬁ/ anestrous penod'lnfd incomplete endometrial regeneration.

bk v e gt Bl b B e o

anestrus an in early anestrus Inaba et al., 1998). A period of utermeﬂdometnal

IRTRERTURANTRE TR

@ggested that endometrium in bitches is fully involuted around 12-15 weeks after the

In group j es sitches became pregnant

different from group 1. The reason for the poor fertility in this*group is speculated to be

The pr

end of diestrus (Yeager and Concannon, 1990a; Orfanou et al., 2009). However, the
duration of anestrus of all bitches used in this study was unknown. Haaften et al. (1993)

reported that the responsiveness of the pituitary to GnRH was higher in late anestrus
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than in early anestrus. The ovulation failure occurred in some early anestrous bitches that

received 2.1 or 1.06 mg deslorelin after inducing a luteolysis with prostaglandin F,Q in

diestrous period (Volkmann et al., 2006a), Fontaine and Fontbonne. (2010) reported that
bitches that presented anovul s induction using deslorelin mainly

implanted in early anestru ain a bitch from this study failed

to ovulate. - — " ——

The mean diestr [ D nificantly greater than group 3,
even though both grou 7 \x s suggests that pregnant
bitches have a | more effec o] o e life span of CL than
non-pregnant bit ’ nes, probably promoted
progesterone and P i -‘_‘: ec [ eI et al., 2009). However,
there is no known delicate i M this:Mereover, e pregnant bitch in group 2
maintained pregnant to ‘gave one I pup. lts gestation period is

measured from the first day o S " ic diestr n normal range (51-60 days) (Holst

and Phemister, 1974). Thi s-data hewe ’ L -cont tive failure after using a 4.7 mg

deslorelin implaniation in-an anes 'he flare-up-effect.can be a problem of
.
concern with the al. (2001) using 52 bitches

suggested that flare-up effect did not occur when serum progesterone levels more than

5 ng/ml at_the time (f ntation. The resuMsagrees with Fontaine and Fontbonne.
me

o . b e it b o bk g e

etal., ZOO%J Valiente et al. (2009b) a&tempted to preve&ltms effect by comkaj‘uon of the
NN T RN VIRBIG
quarters of treated bitches showed estrous signs and half of them ovulated. As yet, no
reliable protocol has been designed to inhibit the stimulating effect and this is an area of

research requiring more attention.
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In conclusion, 4.7 mg GnRH agonist, deslorelin subcutaneous implantation in
anestrous bitches is safe, effective and practical method for estrous induction. Bitches

so implanted had a normal estrous cycle including the luteal period, if the implants were

removed at the first day of the e 7 Il 2 e time of the pre-ovulatory LH surge. In

contrast, long-term implanie erate contraception produced

B——

premature luteal failu and interrupted pregnancy.

Unfortunately, the result o ating in flare-up period should be
S

avoided because some pregnant to term and whelped

normally. The effective and se .:, - eve C -. e-up effect should be

further investigated

ﬂ'lJEJ’JVIEWIﬁWEJ’]ﬂ‘i
Qﬁﬂaﬂﬂimmﬂﬂﬂma&l
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