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ABSTRACT

Termination of pregnancy may be requested for a variety of reasons, most commonly unwanted mating.
Several pharmacological interventions are available to terminate pregnancy in canines, each with dis-
tinct advantages and disadvantages with respect to their mechanism and efficacy. No single drug or drug
combination currently available can be administered at any stage of gestation while being entirely free
of clinical or haematological side effects, avoiding vaginal discharge, preserving future fertility, and re-
maining both easily available and inexpensive. This review integrates the pharmacological agents used
for medical termination of pregnancy (MTP) in the bitch - estrogens, estrogenic compounds, prostaglan-
dins, dopamine agonists, progesterone receptor antagonists, corticosteroids, progesterone synthesis in-
hibitors, GnRH antagonists, and combination protocols - along with their dosages, mechanisms of ac-
tion, efficacy and associated side effects, and presents findings from a nationwide survey of canine
practitioners in India regarding current clinical practice.

Keywords: Pregnancy termination, Bitch, Aglepristone, Cabergoline, Cloprostenol, Mifepristone,
Prostaglandin F2a

1. Introduction

Intentional interruption of gestation is termed as Medical Termination of Pregnancy (MTP) (Concannon,
2011) 1. The most common cause for termination is unwanted mating, occurring with an inappropriate mate
or at an inappropriate age (Kustritz, 2010) [2]; other indications include pre-existing medical conditions such
as pregnancy-associated diabetes mellitus (Concannon, 2011) [ non-viable pregnancies (England et al.,
1992) [31; shelter overpopulation and hereditary-disease prevention (Kutzler, 2005) 4], and owner-related
constraints (Kustritz, 2010) [21, Historically, only surgical removal of the uterus and ovaries was available;
pharmacological interventions are now widely used.

Pregnancy must always be confirmed before termination, since administration of these compounds to a non-
pregnant animal can cause serious adverse effects. Ultrasonography is the modality of choice, allowing as-
sessment of fetal viability and biometry; radiography is useful only after fetal skeletal calcification, and hor-
monal assays (progesterone metabolites, relaxin) may also assist (Eilts, 2002) [5]. Canine pregnancy is di-
vided into an early stage (fertilization to implantation, Day 20-22 from the LH peak), a mid stage (implanta-
tion to ossification, Day 22-42), and a late stage (ossification to parturition, Day 42-65); estrogens and estro-
genic compounds are typically used before implantation, while prostaglandins, dopamine agonists, proges-
terone receptor antagonists, and corticosteroids are used after implantation (Thangamani et al., 2018) [ol.
This review is based on a narrative synthesis of peer-reviewed literature identified through PubMed,
ScienceDirect, Google Scholar, and CAB Abstracts (1987-2024), using terms including “pregnancy termina-
tion,” “mismating,” “abortifacient,” and “canine,” together with individual drug names. Studies reporting
original experimental or clinical data on pregnancy prevention or termination in the domestic dog were in-
cluded; studies addressing these agents for unrelated indications were excluded unless directly relevant to
termination pharmacology.

9

2. Pharmacological methods for termination of pregnancy

2.1 Estrogens

Estradiol cypionate (ECP), estradiol benzoate (EDB), and diethylstilbestrol (DES) have been used for pre-
vention of pregnancy (Wiebe ez al., 2009) [7], with ECP considered the most efficacious (Eilts, 2002) [5].
Estrogens tighten the uterotubal junction, altering oocyte transport and causing implantation failure
(Pettersson et al., 2009) [81; ECP at 44 ng/kg during estrus prevents pregnancy, but causes pyometra and
bone marrow aplasia if given in diestrus (Bowen et al., 1988) [°]. Owing to this toxicity, estrogens are no
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longer recommended. Tsutsui ez al. (2006) [19] showed a single post-

ovulatory EDB injection (0.20 mg/kg) completely and dose-depen-
dently prevented pregnancy.

Table 1. Estrogens used for prevention of pregnancy

Drug Mechanism of Action Dose & Duration Results Side Effects
Estradiol cypionate  Tightens uterotubal junction, al- 44 pg/kg, single dose,  Prevents pregnancy; most effi- Pyometra, bone marrow

(ECP) ters oocyte transport M cacious estrogen aplasia (if given in

diestrus)

Estradiol benzoate =~ Same mechanism as ECP 0.20 mg/kg, single post- Complete, dose-dependent Estrogen-related

(EDB) ovulatory, IM prevention toxicity
Diethylstilbestrol ~ Same mechanism 75 pg/kg PO, 7 days Historical use only No longer

(DES) recommended

2.3 Prostaglandins

2.2 Estrogenic compounds - Tamoxifen

Tamoxifen citrate, an antiestrogen in women, exhibits estrogenic ac-
tivity in dogs at 1 mg/kg PO BID for 10 days. Given during proestrus,
estrus, or early diestrus it completely prevents conception; on day 15
of diestrus it causes partial resorption/abortion, and on day 30 some
pregnancies are carried to term (Bowen et al., 1988) [°]. Prolonged
use causes vulvar edema, purulent discharge, retinitis, and pyometra
(Tavares et al., 2010) [ so despite its efficacy it is not recom-
mended clinically.

Prostaglandins are luteolytic, uterotonic prostanoids typically given
after day 30 of gestation (0.1 mg/kg SC q8h x 2 days, then 0.2 mg/kg
q8h until complete), causing vasoconstriction/degeneration of the cor-
pora lutea and conduct myometrial contraction (Lein ef al., 1989;
Feldman et al., 1993) [13: 121 Fieni er al. (1997) 1141 achieved com-
plete termination in 67 bitches using cloprostenol (2.5 pg/kg SC x 3,
48 h apart, from day 30); Hubler ez al. (1993) [13] described a gradual
“25-50-100" pg/kg protocol over 7 days. Comparing agents, Wichtel
et al. (1990) [1°] found PGF,a achieved 100% abortion versus 50%
for bromocriptine, with side effects of panting and emesis.

Table 3. Prostaglandin (PGF) and PGF-analogue dosage

Drug Dose(s) Day of Pregnancy Duration
PGFy 20-200 pg/kg, BID/TID After Day 15-25 4-7 days or longer
Cloprostenol 2.5 ug/kg SC, TID, q48h After Day 30 4 days or longer
(Wanke et al., 2002) (17] the blood-brain barrier and causes aphagia, ataxia, and emesis, which

can compromise efficacy. Cabergoline, more D2-selective, is effective
at lower doses (5 pg/kg PO x 5 days, or 1.7 pg/kg SC q48h x 6 days,
Dopamine agonists suppress prolactin, removing its luteotrophic sup- after day 40) with fewer, milder side effects (Onclin ef al., 1993,
port and causing corpus luteum lysis (Concannon et al., 1987). 1995; Post et al., 1988) [18:19],

Bromocriptine (0.1 mg/kg PO/IM BID x 6 days, after day 30) crosses

2.4 Dopamine agonists

Table 4. Comparison of bromocriptine and cabergoline

Feature Bromocriptine Cabergoline
Potency Lower Higher
D2 selectivity Lower Higher
Side effects More frequent/severe (vomiting) Fewer, milder
Dosing BID SID
Cost Less expensive More expensive
(Concannon & Verstegen, 1997; Verstegen et al., 2001) within 7 days (10 mg/kg SC, repeated once after 24 h) with 95-100%

success and mild, transient side effects (Galac et al., 2000; Pettersson

: ) ' > et al., 2009) [20- 8] Mifepristone, not licensed for veterinary use but
Antiprogestins bind the progesterone receptor, blocking endogenous used off-label, achieves complete termination within 3-5 days at

progesterone and disrupting pregnancy maintenance (Galac et al., 2.5 mg/kg PO BID x 4-5 days with no adverse effects reported
2000) [201. Aglepristone is licensed in dogs; given before day 25 it (Concannon et al., 1990) (211,

prevents pregnancy, and between days 26-45 it terminates pregnancy

2.5 Progesterone receptor antagonists (Antiprogestins)
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Table 5. Antiprogestins used for termination of pregnancy

Drug Mechanism Dose & Duration Result Side Effects Reference
Aglepristone  Binds progesterone receptor, 10 mg/kg SC, repeat  Termination in 4-8 d; 95- Mild discharge, tran-  (Galac et al.,
blocks endogenous once at 24 h; day 26- 100% success sient parturition signs, 2000; Pettersson
progesterone 45 anorexia & Tidholm, 2009)
Mifepristone  Same mechanism; not vet- 2.5 mg/kg PO BID x Complete termination in ~ No adverse effects (Concannon et al.,
(RU-486) licensed 4-5d 3-5d (day 32) reported 1990)

may be a direct effect or a consequence of abortion and it causes tran-
) o o ] ] sient adrenal suppression, polyuria, polydipsia, and milk secretion
Dexamethasone, given orally in mid gestation, is an inexpensive ter- (Wanke et al., 2002) (171 Zone et al. (1995) (23] confirmed termina-

mination option. Wanke et al. (1997) [?] terminated 58/62 pregnan- tion in all 20 treated bitches (0.1-0.2 mg/kg BID/TID, tapered), with
cies using a tapering BID protocol (200 to 10-20 pg/kg over 7.5-9.5 mild transient side effects.

days). Its mechanism is not fully understood - progesterone decline

2.6 Corticosteroids

Table 6. Dexamethasone dosing schedule (png/kg, 9.5-day protocol)

Time 1 2 3 4 5 6 7 8 9 10
AM 200 200 200 200 200 200 200 120 40 10
PM 200 200 200 200 200 200 160 80 20 -

2.8 GnRH antagonists

2.7 Progesterone synthesis inhibitors

Epostane inhibits 3B-hydroxysteroid dehydrogenase delta 6-5 iso-
merase, reducing progesterone synthesis by the corpus luteum
(Kowalewski et al., 2009) [24]. Given at 50 mg/kg/day PO for 7 days
from the onset of diestrus, it offers a single-agent oral protocol,
though with an increased chance of diestral disorders like mucometra
(Thangamani et al., 2018) 6],

GnRH antagonists rapidly inhibit the gonadal axis (Hull e al., 1987)
(23], Valiente er al. (2009) [26] evaluated the third generation antago-
nist acyline in two different doses (low dose 110 pg/kg or and high
dose 300 pg/kg, single SC dose, mid gestation) in 21 bitches at 25-35
days; all treated dogs aborted within 2-12 days, correlating with a
marked progesterone decline, with no clinical or haematological side
effects and only mild, transient discharge.
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2.9 Combination therapies
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Table 7. Combination protocols used for termination of pregnancy

Drug

Mechanism of Action

Dose & Duration

Result

Side Effects

Reference

Cabergoline + clo-

prostenol /
alfaprostol

Dopamine agonist (prolactin
suppression) + prostaglan-
din analog (luteolysis)

5-day protocol, start-
ing day 25 or 32 post-
LH peak

100% termination, pri-
marily by fetal resorp-
tion within 7-8 days;
progesterone < 1 ng/mL

Severe with
cabergoline +
alfaprostol;
moderate with

(Onclin et al., 1995)

Cabergoline + dou-
ble-dose
cloprostenol

Dopamine agonist + prosta-
glandin analog

Cabergoline 5 ng/kg
PO daily for 7 days;
cloprostenol 1 pg/kg

SC on days 1 and 3;

35-45 days post-
mating
Mifepristone + Mifepristone 2.5

cabergoline

Antiprogestin + dopamine
agonist

ng/kg PO BID for 4

days; cabergoline 5

ng/kg PO for 4 days;

30-35 days post-
mating
Cloprostenol +
cabergoline

Prostaglandin analog +

dopamine agonist SC; cabergoline 5

Cloprostenol 2 pg/kg

ug/kg PO; 3-5 days

Aglepristone + in-  Antiprogestin + prostaglan-

travaginal din analog pg intravaginally with
misoprostol aglepristone
Mifepristone +  Antiprogestin + prostaglan- Mifepristone

misoprostol din analog

Misoprostol 200-400

2.5 mg/kg PO BID;
misoprostol 10 ng/kg

within 48 h high-dose clo-
prostenol; ab-

sent with low-

dose

cloprostenol
92.5% termination Mild vomiting, (Corrada et al., 2006)
within 2-4 days nausea,

retching,

and panting

100% termination No side effects

within 4-6 days

(Chaudhari et al.,
2020)

100% termination
within 3-4 days

Vomiting, mild
anorexia, vo-
calization,
tachypnea

(Parmar et al., 2020)

No observable
side effects

Rapid abortion and cer-
vical dilation, 4.5 £ 1.1
days - most effective
combination tested

(Agaoglu et al., 2011)

Successful termination  No side effects

in both treated dogs

(Jyothi et al., 2019)

PO after one mifepris-

tone dose; 30-40 days

of gestation

3. Clinical considerations

Confirmation of complete termination is essential, since incomplete
uterine evacuation predisposes to retained tissue, metritis, and pyome-
tra; serial ultrasonography every 2-3 days is recommended until
resorption/expulsion is confirmed, and owners should be advised to
seek attention if discharge becomes purulent or systemic illness de-
velops. Ovariohysterectomy remains the traditional alternative, offer-
ing single-procedure permanent sterilization but requiring anesthesia,
surgery, and hospitalization while preventing future breeding; phar-
macological termination preserves fertility and avoids surgery but re-
quires accurate staging and repeated monitoring. The choice between
the two should be individualized based on future breeding intent,
owner’s comfort, cost, and local availability of the agents discussed
above.

4. Survey on MTP practices among Indian canine
practitioners

A web-based survey of canine practitioners across states of India, cir-
culated via Google Form, assessed case frequency, common reasons
for termination, diagnostic preferences, drug choice, and protocol out-
comes. Aglepristone emerged as the most preferred individual drug,
and cloprostenol with cabergoline as the preferred combination;
mifepristone with misoprostol is an increasingly used combination.

45

For initiating MTP, the most common indication recorded among var-
ious practitioners was “unwanted mating” (90.7%) and the preferred
timing was “mid stage of gestation” (43.9%). Out of all diagnostic
modalities, 82% of the practitioners preferred “ultrasonography”. The
effectiveness of the above mentioned protocols was rated as “very
high” by the practitioners in their practice with 43.5% of complica-
tions and 29.7% systemic side effects.

5. Conclusion

Safe termination of pregnancy in bitches depends on accurate preg-
nancy diagnosis, appropriate drug selection, and close monitoring.
The antiprogestin aglepristone was the most consistently effective
agent, with high reported success rates and minimal side effects, and
mifepristone alone is also effective. Combinations of an antiprogestin
(mifepristone) or a prostaglandin (cloprostenol) with the dopamine
agonist cabergoline may achieve successful termination with minimal
side effects. Continued clinical and field-level research is warranted
to identify a protocol effective at any stage of gestation while being
free of side effects, preserving future fertility, and remaining afford-
able and widely accessible.

References

1. Concannon PW. Reproductive cycles of the domestic bitch.
Animal Reproduction Science. 2011;124(3-4):200-210.

9SHT

07 AIBULINOA/[ LTTT 0 1/310"10p MMM //:sdny woy papeojumoct “(01)11 ‘920T 216

[«

01/Z1] uo AI1pueqsny| [EWIUY Pue SIOUAIDS AIRULIDIOA JO [BUINO[ [RUONRUION] A pE]E RO [[AQ

T

ASURIIT suOWWO)) dANEAI)) d[qedrjdde ayy Aq paurdA0S a1 sa[d1IE () ‘a8 Jo sajni 10§ (wodtadedKreurooammam,//:sdny) suonipuoy) pue sud], ) 39S (90



International Journal of Veterinary Sciences and Animal Husbandry

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Root Kustritz MV. Pregnancy termination in the bitch and queen.
Clinical Techniques in Small Animal Practice. 2010;25(4):179-
183.

England GCW, Allen WE. Pregnancy diagnosis in the bitch and
queen. In Practice. 1992;14(2):77-84.

Kutzler MA. Use of deslorelin for the long-term contraception of
female dogs and suppression of reproductive behavior in male
dogs. Theriogenology. 2005;63(7):2306-2311.

Eilts BE. Pregnancy termination in the bitch and queen. Clinical
Techniques in Small Animal Practice. 2002;17(3):116-123.

Thangamani A, Srinivas M, Prasad BC, Anusha K, Rao KS.
Therapeutic approaches for unwanted pregnancy in canine — a
review. International Journal of Science, Environment and
Technology. 2018;7(2):486-491.

Wiebe VJ, Howard JP. Pharmacologic advances in canine and fe-
line reproduction. Topics in Companion Animal Medicine.
2009;24(2):71-99.

Pettersson CH, Tidholm A. Safety and efficacy of mid-term preg-
nancy termination using aglepristone in dogs. Journal of Small
Animal Practice. 2009;50(3):120-123.

Bowen RA, Olson PN, Young S, Withrow SJ. Efficacy and toxic-
ity of tamoxifen citrate for prevention and termination of preg-
nancy in bitches. American Journal of Veterinary Research.
1988;49(1):27-31.

Tsutsui T, Mizutani W, Hori T, Oishi K, Sugi Y, Kawakami E.
Estradiol benzoate for preventing pregnancy in mismated dogs.
Theriogenology. 2006;66(6-7):1568-1572.

Tavares WL, Lavalle GE, Figueiredo MS, Souza AG, Bertagnolli
AC, Viana FAB, Paes PRO, Carneiro RA, Cavalcanti GAO, Melo
MM, Cassali GD. Evaluation of adverse effects in tamoxifen ex-
posed healthy female dogs. Acta Veterinaria Scandinavica.
2010;52(1):67.

Feldman EC, Davidson AP, Nelson RW, Nyland TG, Munro C.
Prostaglandin induction of abortion in pregnant bitches after mis-
alliance. Journal of the American Veterinary Medical Association.
1993;202(11):1855-1858.

Lein DH, Concannon PW, Hornbuckle WE, Gilbert RO,
Glendening JR, Dunlap HL. Termination of pregnancy in bitches
by administration of prostaglandin F-2a. Journal of Reproduction
& Infertility. 1989;39:231-240.

Fieni F, Dumon C, Tainturier D, Bruyas JF. Clinical protocol for
pregnancy termination in bitches using prostaglandin F2 alpha.
Journal of Reproduction and Fertility, Supplement. 1997;51:245-
250.

Hubler M, Arnold S, Dobeli M. The use of low dose prostaglan-
din F2 alpha in the bitch. Journal of Reproduction & Infertility.
1993;47:555.

Wichtel JJ, Whitacre MD, Yates DJ, Van Camp SD. Comparison
of the effects of PGF20 and bromocryptine in pregnant beagle
bitches. Theriogenology. 1990;33(4):829-836.

Wanke MM, Romagnoli S, Verstegen J, Concannon PW.
Pharmacological approaches to pregnancy termination in dogs
and cats including the use of prostaglandins, dopamine agonists,
and dexamethasone. Recent Advances in Small Animal
Reproduction. International Veterinary Information Service
(www.ivis.org), Ithaca, New York, USA; 2002.

Onclin K, Silva LDM, Donnay I, Verstegen JP, et al. Luteotrophic
action of prolactin in dogs and the effects of a dopamine agonist,
cabergoline. Journal of Reproduction & Infertility. 1993;47:403-
409.

Onclin K, Silva LDM, Verstegen JP. Termination of unwanted
pregnancy in dogs with the dopamine agonist, cabergoline, in
combination with a synthetic analog of PGF2a, either clo-
prostenol or alphaprostol. Theriogenology. 1995;43(4):813-822.

46

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

https://www.veterinarypaper.com

Galac S, Kooistra HS, Butinar J, Bevers MM, Dieleman SJ,
Voorhout G, Okkens AC. Termination of mid-gestation pregnancy
in bitches with aglepristone, a progesterone receptor antagonist.
Theriogenology. 2000;53(4):941-950.

Concannon PW, Yeager A, Frank D, Iyampillai A. Termination of
pregnancy and induction of premature luteolysis by the antipro-
gestagen, mifepristone, in dogs. Reproduction. 1990;88(1):99-
104.

Wanke M, Loza ME, Monachesi N, Concannon P. Clinical use of
dexamethasone for termination of unwanted pregnancy in dogs.
Journal of Reproduction and Fertility, Supplement. 1997;51:233-
238.

Zone M, Wanke M, Rebuelto M, Loza M, Mestre J, Duchene A,
Concannon P. Termination of pregnancy in dogs by oral adminis-
tration of dexamethasone. Theriogenology. 1995;43(2):487-494.

Kowalewski M, Beceriklisoy H, Aslan S, Agaoglu A, Hoffmann
B. Time related changes in luteal prostaglandin synthesis and
steroidogenic capacity during pregnancy, normal and antipro-
gestin induced luteolysis in the bitch. Animal Reproduction
Science. 2009;116(1-2):129-138.

Hull ME, Kenigsberg DJ. Gonadotropin releasing hormone: func-
tion and clinical use. Lab Management. 1987;25:51-58.

Valiente C, Corrada Y, De La Sota PE, Blanco PG, Arias D,
Gobello C. Comparison of two doses of the GnRH antagonist,
acyline, for pregnancy termination in bitches. Reproduction in
Domestic Animals. 2009;44:156-159.

Agaoglu AR, Schifer-Somi S, Kaya DUYG U, Kucukaslan I,
Emre B, Gultiken N, Mulazimoglu BS, Colak A, Aslan S. The in-
travaginal application of misoprostol improves induction of abor-
tion with aglepristone. Theriogenology. 2011;76(1):74-82.

Chaudhari RK, Sutaria TV, Chaudhari CF, Nakhashi HC, Suthar
BN. Effect of mifepristone and cabergoline in the termination of

pregnancy in Dbitches. The Indian Journal of Animal
Reproduction. 2020;41(1):56-57.

Corrada Y, Rodriguez R, Tortora M, Arias D, Gobello C. A com-
bination of oral cabergoline and double cloprostenol injections to
produce third-quarter gestation termination in the bitch. Journal
of the American Animal Hospital Association. 2006;42(5):366-
370.

Fieni F, Marnet PG, Martal J, et al. Comparison of two protocols
with a progesterone antagonist aglepristone (RU534) to induce
parturition in bitches. Journal of Reproduction & Infertility.
2001;57:237-242.

Jyothi K, Balamurugan B, Reddy YP. Termination of pregnancy
in two non-descript female dogs by using mifepristone and miso-
prostol. The Indian Journal of Canine Practice. 2019;11(2):155-
157.

Parmar BM, Panchal MT, Chaudhari DV, Damor KM.
Termination of pregnancy in mismated bitches using cloprostenol

and cabergoline. The Indian Journal of Veterinary Science and
Biotechnology. 2020;16(4):89-91.

Post K, Evans LE, Jochle W. Effects of prolactin suppression with
cabergoline on the pregnancy of the bitch. Theriogenology.
1988;29(6):1233-1243.

How to cite this article: Joshi JS, Sutaria TV, Dodiya MM,
Thokala JSKR. Medical termination of pregnancy in canines: A
review. International Journal of Veterinary Sciences and Animal
Husbandry. 2026;11(10):42-46. doi: https://www.doi.org/10.222
71/veterinary.2026.v11.i10a.3834

U AQ pESE PO TT T 1A'9ZOTAIRULINDA/[ LTTT 01/310°10p"mMM//:sdpy woxy papeojumod ‘(0111 *9Z0T ‘TI629SHT

3 (wodtadedKIeurioloa mma,//:sdny) SUOnIpuo)) pue sud ], Ayl 938 “[970z7/01/71] U0 AIpuBqsnH [BWIUY PUE SAIUSIDS AIRULIDIOA JO [EUINO[ [BUO

g
>
=
[N
&
8
a
g
5
g
2
2
g
3
5
3
=
=
g
s
&
=
a
£
a
Q
s
2
g
e
H
g


https://www.doi.org/10.22271/veterinary.2026.v11.i10a.3834
https://www.doi.org/10.22271/veterinary.2026.v11.i10a.3834

