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Non-surgical methods for controlling the
reproduction of dogs and cats

Internal document: guidance for WSPA staff and member societies

Aim: This document is intended to provide a brief overview of current knowledge
regarding the practical application of non-surgical contraception and sterilisation
for dogs and cats. This will hopefully be useful for WSPA staff and member
society, who might be interested in the application of such agents for population
control measures during the course of their work. It is anticipated that this
document will be updated regularly as new research appears in the literature.

bes3onepaunoHHbIe METObI KOHTPOJIS Ha/
PA3MHOXKEHHUEM KOILIIEK U CO0aK

BHyTpeHHuii JOKyMeHT: PyKOBOACTBO i coTpyiHukoB BO3K u coodmects,
BXOASAIIMX B €0 COCTaB

[IpepHa3HaueHne NOKYMEHTAa: KPAaTKUU 0030p COBPEMEHHBLIX 3HAHWI O MPAaKTUYECKOM
NpUMEHEHNU Oe30MepalMOHHON KOHTPALENIU U CTepuin3auuu cobak M Kolek. Mbl
HajieeMcsl, YTO OH OynieT moje3eH miist corpyauukoB BO32K u opranuzanmit, BXOSAIIMX B
€ro COCTaB, KOTOPbIE MOTYT ObITh 3aMHTEPECOBAHBLI B MPUMEHEHUN TAKUX CPEJICTB B XOJIie
cBoell paboThl [yIsl KOHTPOJIS Hay| MOMyJsuuei XUBOTHbIX. [Ipeanonaraercsi, 4To 3TOT
IOKYMEHT Oy/eT PeryJisipHO OOHOBIISIThCS, IO MEPE MOSIBJICHUSI HOBBIX MCCIIEOBAHUIA.
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Introduction

Research into the non-surgical control of reproduction in animals has focused on population
management in wildlife and companion animals (owned, stray dogs and cats; and feral
horses). However, many of the products that are currently available for commercial use in
companion animals are aimed at owned animals. These products lead to temporary and
reversible changes in fertility (contraception) so that owners have more control over when an
animal can breed (Table 1). These commercial products are unlikely to be suitable for the
mass sterilisation (the permanent/irreversible loss of fertility) campaigns that may be required
as part of a comprehensive set of measures for the management of dog and cat populations.
A non-surgical contraceptive or sterilisation technique to control breeding in stray animal
populations will have different requirements than those already developed for the owned
companion animal population.

The following list outlines desirable characteristics for chemical sterilisation methods specific
to stray and feral companion animal populations:

= causes permanent loss of fertility;

= causes permanent loss of sexual behaviour (therefore reduces ‘nuisance’
behaviour of animals for people in the community and might decrease displays
of some forms of aggressive behaviour);

= s effective in dogs and cats, males and females;

= requires single practical delivery (oral delivery by injection or via bait would be
most practical);

= s safe and has no deleterious side effects for the target and non-target species
(including humans) in case of accidental exposure or self injection;

= has good efficacy (high success rate in treated animals);

= s technically feasible;

= s stable in formulation, to allow for storage and handling under field conditions;

= allows large-scale manufacturing;

= s affordable and cost effective.

In addition, the use of non-surgical methods of sterilisation might be beneficial in situations
where animal owners have specific objections relating to the neutering of animals. Some
examples of common objections are:
= surgery will be painful and places the animal at risk because it requires general
anaesthesia;
= surgical removal of the ovaries, uterus, or testes is unnatural and objectionable.

A recent study conducted in Brazil explored the main reasons for the avoidance of surgical
sterilisation of adopted shelter dogs; reasons cited included compassion (56.5%) and
believing the procedure is unnecessary (11.4%)*.
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HccnepoBanus B 06acTi Oe30nepanioHHbIX METOIOB KOHTPOJISI HaJl Pa3MHOKEHUEM JKUBOTHBIX
OB COCPEIOTOYEHBI HA KOHTPOJIE HAaJ] KOJIMYECTBOM XUBOTHBIX B KUBOW MPUPOJIE U TIOMAIIIHUX
>KMBOTHBIX (JIOMalTHKUX,, OPOASTUMX COOAK M KOIIEK U IUKUX Jiowajieit). TeM He MeHee, MHOTHUE U3
NPOYKTOB, KOTOPBIE CEMYac JOCTYIHbI 171 KOMMEPYECKOTO UCTIOIb30BAaHUS ISl JOMALIHUAX
>KMBOTHBIX , IPEHA3HAYEHBI JIJI51 )KUBOTHBIX, Y KOTOPBIX €CTh XO35IMH. DTH MPOAYKThI HANIPABIIEHbI
Ha BPEMEHHbIE N 00paTUMbIE U3MEHEHUS B CTIOCOOHOCTH K PA3MHOXKEHMIO (KOHTPALEMNLNS), 7Sl TOrO
YTOOBI y BJIAJIEJBUEB ObIJIO OOJIBIIE KOHTPOJISL HA/l PA3MHOKEHUEM KUBOTHBIX. DTH KOMMEPYECKUE
NPOYKTbI BPSIZL JIV MOAXOAT /JIs1 KAMITAHUI 10 MACCOBOM CTEPWIIM3ALUH (TOCTOSTHHON/HEOOpaTUMOM
NoTepe CMOCOOHOCTH K Pa3MHOKEHHIO), KOTOPbIE MPOBOJATCS B paMKax KOMILJIEKCA MEp 110
YOPaBJICHUIO KOJMYECTBOM KOLIEK U coOak. TexHrnka 6e30nepayuoHHON KOHTpAUEIUK Ui
CTEPUIIN3ALMH JIJIs1 KOHTPOJISI PAa3MHOXKEHNS OPOITYMX JKUBOTHBIX OY/IET OTJIMYATHCS OT TEX,
KOTOpBIE YK€ ObUT pa3paOb0TaHbI I JOMAIIHMX XXUBOTHBIX,, COIEPKALMXCS IoMa.

Hwrxe nmpuBefeH CMCcoK KeJTaeMbIX XapaKTEPUCTUK XUMUYECKOW CTEpUIIN3aun OE3[10MHBIX 1
JAVKUX MOMYJISUMANA KOWEK U COOaK:

O npuBOMT K MOTEPE CMOCOOHOCTH K PA3MHOXKEHHUIO;

O npuBOMT K MOTEPE CEKCYATBHOIO BIIEYEHH (CIE0BATEBHO, YMEHbLIAET "HEYJ00CTBO"
MMOBENCHUA >)KNBOTHBIX JI1 JIIOHGI?I B O6HI6CTB€ 1 MO2KET YMCHBIIUTD NPOSIBJICHUSI HEKOTOPBIX q)OpM
arpecCUBHOIO MOBEJICHUS);

O sBiseTcs a¢ppeKTUBHBIM 7151 COOAK U KOIIEK, CAMIIOB M CAMOK;

O TpeGyeT OIHOro MPaKTUYECKOro MpUMEHEHUS (IepOpaibHOE MPUMEHEHUE B BUJIE UHBEKLIMN UITU
yepes MPUMaHKy Oy/ieT HanboJiee MPaKTUYHbIM);

O aBnsieTcst 6€30MaCHON U HE UMEET BPEHbIX MOOOYHBIX 3(P(PEKTOB JIJIsI UETIEBBIX U HELUEIEBbIX
BUJIOB (BKJTIOYAS Y€JIOBEKA) B CIIyYae CIy4YailHOTO BO3JENCTBUS WA BBEJIEHUSI UHBEKIUU CEOe;

O umeet xopouyro a¢pheKTUBHOCTD (BBICOKHMI YPOBEHb yCIeXa NPUMEHEHNS K JKUBOTHBIM);
O peasibHO OCYILIECTBUMA TEXHUYECKH;

O ycroitunBa no cOCTaBy, MO3BOJISIET XPAHEHUE W TPAHCIIOPTUPOBKY B MOJIEBBIX YCIIOBUSIX;
O no3BossieT KpynmHOMAcCIITa0HOE MPOU3BOJICTBO;

O siBiIsieTCS JOCTYIMHON M 9KOHOMUYECKU 3P (PEKTUBHOM.

Kpowme Toro, ncnosib3oBaHne HEXUPYPruuecKMX METOOB CTEPUIN3ALUN MOKET OBbITh MOJIE3HO B
CUTYyalMsIX,, KOTr/ja Y BJIAJIEJbLEB XXUBOTHBIX €CTh ONPEJIETICHHbIE BO3PAXKEHNS , KACAIOLLUECS
CTEpUIIN3ALMA >KUBOTHBIX. Cpei HEKOTOPBIX MPUMEPOB OOBIYHBIX BO3PAXKEHNUI ObIBAFOT
CJIEAYIOLME aPTyMEHTDI:

O onepayust 6yeT 60JIE3HEHHON U MOIBEPraeT KU3Hb JKUBOTHOIO ONACHOCTH, TOTOMY YTO TPeOyeT
0OIIIelT aHeCTE3N,

O XUPYPrudeCKoe€ yJalI€HUEC ANYHUKOB, MATKHN WK SIMYCK MPOTUBOCCTECTBEHHO U BbI3bIBACT
BO3PaKCHMUS.

HenasHo B Bpa3unmu Ob1710 MPOBEJIEHO UCCIIEJOBAHUE, B PAMKAX KOTOPOTrO ObIJIN U3YyYE€HbI
OCHOBHbIE MPUUYMHBI OTKAa3a JIIOfIEN OT XMPYPruueckoi crepunm3auun cobak; cpeau Hux 56,5%
Ha3Bay cocTpaganue u 11.4% - Bepy B TO, 4TO NPOLEAYPA HE SBJIAETCS HEOOXOAUMOI ' .
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Main methods for the non-surgical control of
reproduction in animals

Immunocontraception

Includes: GonaCon™ (National Wildlife Research Centre, USDA), Canine Gonadotrophin
Immunotherapeutic Factor (Pfizer Animal Health), SpayVac™ (Spay Vac for Wildlife Inc.).

This approach to control reproduction uses the body’'s own immune system to inhibit fertility.
Certain methods may also be referred to as immunosterilisation or immunocastration.
Introduction of exogenous reproductive proteins (antigens) via injection triggers the animal to
produce antibodies, which also act against its own (endogenous) reproductive hormones and
proteins; neutralising their activity and inhibiting the normal reproductive processes.

Several biological targets have been selected for immunocontraceptives including:

1. The zona pellucida (ZP). This is the coating on the oocyte (egg), which the sperm
binds to during fertilisation. Porcine ZP antigens stimulate female mammals to
produce antibodies that adhere to the surface of the eggs, preventing sperm from
binding and therefore blocking fertilisation.

2. Reproductive hormones (testosterone/oestrogen) through the inhibition of
gonadotrophin releasing hormone (GnRH). GnRH stimulates synthesis and
secretion of luteinizing hormone (LH) and follicle stimulating hormone (FSH),
which are both secreted from the anterior pituitary gland and determine testicular
and ovarian function through feedback mechanisms effecting the secretion of
oestrogen and testosterone. (See Table 1)

The main advantage of immunocontraception is that it might be suitable for oral
administration?, which could be delivered via a bait and hence avoid the need for animal
capture. Vaccines against GnRH also have the advantage (for stray populations) of
suppressing sexual behaviour in males and females?®.

The availability of these products is increasing. One GnRH vaccine, available in the USA (a
canine gonadotrophin releasing factor immunotherapeutic), is marketed for the treatment of a
medical condition resulting from age related hormone alterations in the dogs’ prostrate gland:
Benign Prostatic Hypertrophy (BPH) rather than contraception. Another vaccine (GonaCon™)
is currently being investigated for use in dogs and cats.

Further challenges must be overcome before these are suitable for large scale injectable or
oral use with free-ranging populations. The main concerns at this stage are unquantified side
effects, achieving efficacy over long periods of time following single injection (currently
boosters seem to be required to ensure continued efficacy) and either species-specific effect or
delivery in the case of oral baits, to ensure infertility does not spread beyond the target
population.

OcHOBHbIE MeTObI 0€30MepPauOHHOT0 KOHTPOJIS 32 Pa3MHOXKEeHNEeM XUBOTHBIX
NMMyHOKOHTpanenuusi

Bxumrouaet: I'onakon (GonaCon™ , Haumonanbhbiii MicciieqoBaTebCKuii UEHTP AUKOM MPUPOJIbI,
MunucrepcerBa cenbekoro xossiictsa CIIA), Cobaunit roHagOTPONMH UMMYHOTEPANEBTUYECKUAN
thakrop (npoussogurens Pfizer Animal Health), Bak-Cnpait (SpayVac™ , npousBoputens Spay Vac
for Wildlife Inc., Bak-Cripaii 1151 IMKUX KUBOTHBIX ).

DTOT BHJI KOHTPOJIS 33 PA3MHOKEHUEM 3aKJIFOYAETCS B UCTOJIb30BAHUM COOCTBEHHON MIMMYHHON
CHCTEMbI OPraHM3Ma JIJIsl IOIABJIEHUS pOKAaeMocTr. OnpefiesieHHbIE METObI MOTYT TaKkKe
Ha3bIBAThCSl IMMYHOCTEPUIIM3ALMEN NI MIMMYHOKACTpauueil. BeieHne sK30reHHbIX
PENPOYKTUBHBIX OEJIKOB (AHTUIE€HOB) C IOMOILBIO MHBEKIUM 3ACTABJISIET OPraHU3M KUBOTHOTO
BbIpa0aThIBATH AHTUTEIA, KOTOPBIE IEVCTBYIOT POTUB COOCTBEHHBIX (HIOT€HHBIX) MOJIOBBIX
TOPMOHOB M O€JIKOB, HEUTPAIN3YS UX AEATENBHOCTD U MPEMSITCTBYSI HOPMAJIBHBIM PENPOYKTUBHBIM
npoLeccam.

J17151 *UMMYHOKOHTPALENTUBOB ObLIM BbIOPaHbI ONPEIEICHHbIE OMOIOrMYECKEe MULLIEHU, B TOM
qucne:

1. baecTtauas 30Ha giiUekaeTKy (ZP). DTo NOKpbITHE OOUUTOB (SIMUEKIIETOK), C KOTOPbIM
CBSI3bIBAETCS ClIEpMa MPU OMJIOJOTBOPEHUH . AHTUTE€HbI CBUHOM ZP CTUMYJIMPYIOT CAMOK
MJIEKOMUTAIOLIMX BbIPA0ATHIBATH AHTUTENA, KOTOPbIE MPUKPETUISIIOTCS K MOBEPXHOCTH SIMUEKIIETKH,
peIoTBpalasl CiepMy OT CBSI3bIBAHUS C HEH U, CJIE[IOBATENLHO, OJJIOKUPYS ONJIO[IOTBOPEHNE .

2. PennpogyKTMBHBIE TOPMOHBI (TECTOCTEPOH/3CTPOrEH) Yepe3 MOAABICHNE TOPMOHA, BbIICIISIOLLETO
ronajiorponuH (I'BI'). I'BI" ctumynmpyeT cuHTe3 u cekpeuuro roTenHnsupyromero ropmona (JIIN) n
donnukyaoctumynupyroiero ropmona (PCIY), 00a KOTOpbIe BbIAEISIOTCS U3 NEPEIHEN 10U
runousa U onpeessitoT PyHKIMU IMUEK U TMUHUKOB Yepe3 MeXaHU3Mbl OOpaTHOI CBSI3H,
BIIMSIFOLLME HA CEKPELMIO 3CTPOreHoB 1 TectocTepoHa. (Cm. Tabmuny 1)

OCHOBHOE NPENMYIECTBO MIMMYHOKOHTPALENIIMY B TOM, YTO OHA IMPUTOJIHA JI1 NIEPOPATBHOTO
npreMa’, ee MOXKHO CHPSTATh B IPMMAHKE U, CIIEIOBATENBHO, N36€KaTh HEOOXOUMOCTH
3axBaTbIBaTh XKMBOTHOE. [IpenmymiecTBo BakuyHbl npotrB ['BIT (jiyist Opofsiunx KMBOTHBIX) TAKXKE B
TOM, YTO OHHM TIOJIABJISIFOT CEKCYATBHOE JKENAHUE KAK y CAMIOB, TAK M M CAMOK .

[TosiBnsitoTCsl BCe HOBbIE BaKUMHBI 3TOro Tvna. OnuH tun 'BI'-Bakuunbl, noctynHeii B CIIHA
(Cobaumit roHAOTPONMH-UMMYHOTEPANEBTUYECKUN (PAKTOP), CKOPEE MO3ULUOHUPYETCS KaK
JieyeHue 3a00J1eBaHusl B pe3yJIbTaTe BO3PACTHBIX M3MEHEHUI TOPMOHA B MPEJICTATEILHON JKelie3e
cobak: J00pokayecTBeHHON runepTpodum npeacrarenbHoi kenesbl (JII'TIXK), a He kak Buj,
koHTpauenuuu. [pyras BakuuHa (I'onaKon ™ ) B HacTosi1iee Bpemsi UCCIIENYETCS B IPUMEHEHUY JIJIsT
co0aK 1 KOIIEK.

[Tpesknie uem 3T npenapatbl OYAyT NPUTOHBIMHU /71 KPYTTHOMACIITAOHOTO BaKIIMHUPOBAHUSI UITH
NepopaIbHOrO MPUMEHEHHUS /17151 OE3IOMHBIX KUBOTHBIX , HEOOXOJIMIMO PEIINTh HEKOTOPhIE
npo6seMbl. OCHOBHO¥ MPOOJIEMON HA 3TOM 3Tale SBJISIOTCS HEONPEIEIEHHbIE TOOOYHbIE 3(D(PEKTHI,
noctrkenne 3(peKTUBHOCTH B TEUCHHUE JTUTENILHOTO TeProjia BpEMEHH MOCJIe OfHON MHBEKIUH (B
HaCTOsI1Iee BpeMms Jj1sl o0ecrnevyeHrs yCTOMInBOoN 3(p(PEKTUBHOCTU, KaK MPECTABISAETCS,
HEOOXOIMMbI BTOPUYHbIE MHBEKIMN) U pa3paboTKa MpenapaToB, HAMTPaBJICHHBIX MO0 Ha
KOHKPETHbIE BUJIbI >KUBOTHBIX , UJTM HA KOHKPETHBIN 3(P(PEeKT mocsie NpuMeHeHus B Ciydae, Koria
WCTOJIb3YETCSl IPUMAHKa, YTOObI MPEIOTBPATUTL PACPOCTPAHEHHE OECTITIONUS 3a MPEJIEIIbl LEeJIeBON

IpyNIbI.



Hormonal down-regulation
Includes Suprelorelin® (Peptech Animal Health), Gonazon® (Intervet), Ovaban (Schering-
Plough Animal Health), Delvosteron® (Intervet).

The use of synthetic (exogenous) steroid hormones suppresses fertility by inhibiting production
of endogenous hormones (down-regulation). This method has been used extensively for
contraception in human and non-human animals.

Both synthetic progestins (Megestrol acetate, Medroxyprogesteron acetate (MPA) and
proligestone) and androgens (Mibolerone and Danazol) are used in veterinary medicine for the
control of conditions exacerbated or caused by steroid sex hormones; and for the management
of behavioural problems that might be under the influence of testosterone or oestrogen. These
are only suitable for short-term use and can be administered, orally or by injection, at daily or
weekly intervals by owners (when suitable). The factor preventing these hormones being used
for stray animal contraception is the need for regular dosing over a protracted time period.
This is both impractical and associated with adverse effects if used long-term. In addition,
without repeated dosing reproductive capacity could rapidly resume.

GnRH agonists (Deslorelin, Suprelorelin®, Gonazon®) have been developed for use as
contraceptives in male and female dogs*. These agonists are administered via implants and
are reversible. They reduce the need for frequent dosing as the active chemical is slowly
released from the implant. However, implants need to be replaced regularly (Suprelorelin®
every 6 months; Gonazon® every 12 months) to maintain infertility.

The long-term side effects of progestins and androgens (see Table 1) make them unsuitable
for use in stray or feral populations. GnRH agonists have been used successfully in wildlife,
although the side effect of induced oestrus has not been eliminated. In addition, GnRH
agonists currently rely on being administered to dogs before their first oestrus.

Intratesticular, intraepididymal and intra-vas-deferens injections
Includes: Neutersol® (Abbott Laboratories).

More commonly known as chemical castration, this method causes permanent infertility in
males treated at a young age by inducing azoospermia (no measurable level of sperm in the
semen). The method requires injection directly into the testicles (two injections; one in each
testicle), which creates some discomfort and requires the animal to be appropriately
restrained. Sedation may or may not be used for dogs and anaesthesia used for cats, although
this is suggested by the manufacturer to facilitate handling rather than to mask any discomfort
from the procedure. The manufacturer claims that administration of these injections is not
painful.

Neutersol®, a cytotoxic substance registered for use in the USA is a zinc gluconate solution
neutralised by arginine. When injected directly into the testicle Neutersol® causes atrophy of
the testes and prostrate gland resulting in permanent sterilisation. In the USA it is currently
approved for use in dogs aged between 3 and 10 months although it is being tested for use in
older animals. In Thailand this is being trialled in adult animals without prior sedation.
Although Neutersol® can be injected without sedation, the dog must be held firmly on its
back to enable accurate delivery and it would be useful to facilitate restraint by sedation. The
procedure requires a degree of skill: if injected outside the testicle (during insertion or
withdrawal) the substance can be highly irritating and lead to ulceration of the tissues.
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FOpMOHaJIBHaﬂ MOHM2KAKIIAA peryjasinus

Crona Bxopgar caenyroiue npenapatbl: Cynpenopenus (Suprelorelin ®, npoussogurens Peptech
Animal Health), ['onazon (Gonazon®, npousBogutens Intervet), OBa6an (Ovaban, npousBouTeNb
Schering-Plough Animal Health), [TensBoctepon (Delvosteron®, npoussoputens Intervet).

HpI/IMeHCHI/Ie CHUHTCTHUYCCKUX (3K30FCHHLIX) CTEPOUHBIX TOPMOHOB ITOJJABJISACT CIIOCOOHOCTB K
PA3MHOKEHUIO, TpEKpallas Mponu3BOJACTBO SHJOIC€HHbIX TOPMOHOB (HOHI/I)KaIOHIaﬂ pel"y.IIHHI/ISI). 1ot
METO/ HIMPOKO MPUMEHACTCS V11 KOHTPAUCTIIUN [JI51 YEJIOBEKA U 2KUBOTHBIX.

Kak cuHTeTMYeckue nporecTuHbl (MErecTpoJ aluerar, Meipokcunporectepon auerat (MIIA) u
NPOJIMTECTOH), TAK U aHAPOreHbl (MUOOJIEPOH U 1aHA30J1) IPUMEHSIIOTCS B BETEPUHAPUU [1JIs1
peryJIMpoBKM NOBEJICHUS!, yCYT'yOJEHHOrO UM BbI3BAHHOTO CTEPOMIHBIMU MOJIOBBIMU FOPMOHAMHU, &
TAK>Ke JUIs peLeHus Npo0JIeM MOBEICHHS, BbI3BAHHBIX BO3/IECTBUEM TECTOCTEPOHA U 3CTPOreHa.
OHu 0651a71at0T KPaTKOCPOYHbIM BO3[IEICTBUEM U NPU XKEJIAHUU MOTYT BBOIMTHCS, IEPOPAIILHO UJIH
B BUJIe MHBEKLMI, €5KETHEBHO WJIM €3KEHENIeIbHO X0351eBaMU KUBOTHbIX . Heo6xoaumocThb
PEeryJisipHOro NPUMEHEHHsl ITUX FTOPMOHOB B T€YEHUE JIUTENLHOTIO NEPUO/IA BPEMEHU SIBIISIETCS
thakTOpOM, MPENSATCTBYIOLIMM UX UCTIOJIb30BAHUIO U1l KOHTPALENLMUU OPOASYMX KUBOTHBIX. ITO U
HEeLes1ecoo0pasHo, U CBSI3aHO ¢ HEOIAronpUsTHbIMU MOCIEICTBUSMU MPU [JTUTETLHOM
ucnoiib3oBaHun. Kpome Toro, 6e3 nocTossHHOro NpMMEHeH!sl peNpoyKTUBHASI CHIOCOOHOCTb ObICTPO
BO300HOBIISIETCSI.

Aronuctel I'BI" (Jecnopenun, Cynpenopenua®, 'oHazoH ®) Obui pa3paboTaHbl JJ1st
MICMONIb30BaHNs B KAYECTBE MIPOTUBO3aYaTOUHBIX CPEJCTB LISl CAMIIOB M CaMOK co6ak’. Dtu
ArOHUCTHI MOMNAJIAIOT B OPraHM3M C MOMOILBIO UMIIJIAHTATOB U SIBJISIFOTCS] 00paTUMbIMU. OHU
CHIDKAIOT HEOOXOMMOCTh YaCTbIX MHBEKIMIA, TOCKOJIbKY aKTMBHOE XUMUYECKOE BEIIECTBO
MOCTENEeHHO BbIieNseTCs U3 uMianTata. OqHaKo UMIJIAHTATHI JJOJIXKHbI 3aMEHSITHCS HA PEryJISIPHOI
ocHoBe (Cynpesnopenun ® kaxjple 6 MecsieB; ['oHa3oH ® kaxjble 12 MecsiueB), YTOObI COXPAHUTh
HEIJIOIOBUTOCTb.

Honrocpoynble no60YHbIE 3(hPEKThI NPOreCTUHOB U aHAPOreHoB (cM. Tabmuiy 1) genarot ux
HEMPUTOIHbIMU JIJIsl UCTIONIB30BAHUS B KOHTPALCTIIMY OPOISTYMX WU JUKUX SKUBOTHBIX. ATOHUCTBI
I'BI" ycneHo Mcnosib3yroTcst i71sl MKUX KUBOTHBIX , XOTsI NOOOYHbIE 3(p(peKThI MHY IMPOBAHHOM
TEUYKHU ycTpaHeHbl He O6buin. Kpome Toro, it yeneiHoro jeiictBus aronrctoB I'BIT ceituac ux
HY>KHO BBOJIUThH cOOaKaMm JI0 UX MEePBOro TEUKH.

BHyTpUTeCTUKYJISIPHBbIE, BHY TPUINUAUANMAJIbHbIE U HHBEKIIMU BHYTPb
CeMSBBIHOCSIIUX NMPOTOKOB

Takumu npenaparamu, kak: Hototecon (Neutersol®, npousBogurens Abbott Laboratories).

Bonee n3BecTHbIN KaK XUMUUYECKast KACTpalysi, 3TOT METO] BbI3bIBAET MOCTOSIHHOE Oecrioue y
caMI1I0B, 00paboTaHHbIX B MOJIOJIOM BO3PACTE, BbI3bIBasl A300CNIEPMUIO (OTCYTCTBUE U3MEPUMBIX
YPOBHSI CIEpMaTO30M/I0B B criepMe). MeTtop TpeGyeT MHBEKIMU HeMOCPEICTBEHHO B SIMUKU (fIBe
UHBEKIWH, 110 OTHOMY B KaXK/J0€ SIMUKO), UTO CO3/aeT HEKOTOPbII IMCKOMMOPT U TpedyeT
HaJJIeKallero yjep>KUBaHusi >KMBOTHOTO. [1J1s1 co6ak Mo 3KeJaHu0 MOXKHO UCIOIb30BaTh
CeJlaTUBHbIE CPEJICTBA, & HAPKO3 — JIsl KOLLIEK , XOTsl MPOU3BOIUTEb MPEJIaraeT 3T Mephbl JIUILLb s
oGJieryeHus mpoueayphbl JI71s YeJI0BeKa, a He MaCKUPOBKU IMCKOMOPTA JJIs1 SKUBOTHOT'O, MOCKOJIbKY
NPOU3BOAUTENb YTBEPK/IAET, UTO BBEJICHUE ITUX UHBEKLUI 6€300JI€3HEHHO.

Hriorecon (Neutersol®), IUTOTOKCUUECKOE BEIIECTBO, 3aPErMCTPUPOBAHHOE JIJIs1 UCTIOJIb30BaHUS B
CIIA, aT0 pacTBOp LIMHKA IIIOKOHATA, HEUTpanu3yeMblil apruHuHOM. [Ipu BBOjie HEMoCpeICTBEHHO
B sinuK0 HbloTeCco BbI3bIBAET aTPOUIO SIMUEK U MPEJICTATEIBHOM JKeJle3bl U, TAKUM 00pa3oM,
noctosiHHyto crepuimsauunio. B CIIA B HacTosiee BpeMst OH OI0OpeH /1l IPUMEHEHUs Y cO0aK B
Bo3pacTe oT 3 10 10 MecsiueB, XOTsI OH BCe ellle TECTUPYETCS I UCTIONb30BaHus y 60Jee B3pOCbIX
>KMBOTHbIX. B HacTosiiiee BpeMsi oH 6b11 onpo6oBaH B Taumnanyie /71st B3pOCbIX KUBOTHBIX 6e3
NpUMEHEHMs CeflaTUBHbIX npenapatoB. XoTs HeloTecona MoxHO BBOAUTH 6e3 ceaTUBHOTO 3(hheKTa,
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Neutersol® application, although associated with a 41-52% reduction in testosterone levels
(post dose), might not alter sexually dimorphic behaviour in treated animals. Roaming,
marking, aggression and mounting, for example, might still be displayed. In clinical trials
researchers reported Neutersol® to be 99.6% effective when administered according to the
manufacturer’s instructions. Adverse reactions observed during clinical trials include swelling
of the testes, scrotal pain when palpated (6.3%), anorexia (4.1%), diarrhoea (2%) and
lethargy (2.2%). Severe scrotal ulceration was found in 4% of dogs, 2% of which required
surgical intervention including scrotal ablation and removal of the affected necrotic tissue — a
more complicated surgical procedure in comparison to routine castration surgery. Depending
upon the skill of the veterinarian and the accessibility of suitable anaesthetics and analgesics,
the side effects reported in this minority could eventually lead to the euthanasia of those dogs
affected.

Products in development for intra-testicular injection which result in azoosperma include
calcium chloride® and a novel zinc-based solution’. Both have been shown to be effective
under experimental conditions but are in the early stages of clinical development.

Chemical targeting
Includes: ChemSpay.

This is a novel methodology using a chemical (industrial toxicant) that specifically targets the
ovary. Chemical targeting causes the depletion of the primordial and primary follicles leading
to permanent sterilisation and elimination of oestrus. This method is at the very early stages of
development by researchers in the USA. At present, sterilisation can only be achieved by a
series of injections, although researchers are trying to develop an effective single dose delivery
through injection or oral dose delivered via bait. However, care and evidence of injection
safety would be required to ensure human safety for female (operators) as this is not a
species-specific active ingredient.

Cytotoxin conjugates
Includes: GnRH analogue linked to PAP.

Cytotoxin conjugates are plant toxins linked to a GnRH analogue that when injected into the
body bind to gonadotrophin releasing cells in the pituitary gland. The plant toxins destroy
these cells in the pituitary gland and therefore inhibit the release of luteinising hormone (LH)
and follicle stimulating hormone (FSH).

This method is currently being researched at Colorado State University by Terry Nett®.
Researchers have conjugated a GnRH analogue to pokeweed antiviral protein (PAP). PAP is a
ribosome inhibiting protein, highly toxic but difficult to introduce into cells. In trials it is
reported to cause a dramatic reduction in serum and pituitary LH (>90%). Renal toxicity has
been observed when the compound is given at high doses; this is assumed to result from free
PAP that is not conjugated to a GnRH analogue. No such side effects are observed when the
compound is given at lower doses. Current research indicates that the desired effect is not
reached until 4 weeks after dosing. Some early clinical tests in dogs indicate that the
technique has been successful in causing infertility, and current research suggests that this
effect is permanent when delivered into adult animals. However, this might not be the case
when given to pre-pubertal animals, as the pituitary gland might still be developing and new
cells that release gonadotrophin could grow sometime after the compound has been excreted
from the body. The researchers have yet to complete long term clinical trials; nevertheless this
technigue might well be one to watch out for in the future.

J171s1 TOYHOT'O BBEJIEHUs Npenapara co0aky Hy>KHO MPOYHO YJEP>KUBATh HAa CIIMHE, TOTOMY
celaTUBHBIN 9(peKT ObL Obl MOJIE3€eH 1l O0EerYeHrs ee yaep>KaHus. DTa npoueaypa Tpeoyer
OIPEJIENIEHHOM CTENEeHN MAaCTePCTBA: €CJIM BBECTH Npenapar 3a npefelibl suuka (Bo BpeMs BBOJa UK
BBIEMKH WIJIbI), BELUECTBO MOXKET OYEHb pa3fpakaTh U NPUBECTHU K U3bSI3BJICHUIO TKAHEH.

[Tpumenenue HotoTecomna, XoTs u cBsizaHHOE C 41-52%-HbIM CHUXKEHUEM YPOBHS TECTOCTEPOHA
(mocJe 103bl), MOXKET HUKAK HE MOBJIMSTHL Ha MOJOBOE NOBENEHUE MOAONBITHLIX JKUBOTHBIX.
Prickanbe, MeueHue, MposIBJICHUS] arpeccuu U Cajika, HalpuMep, MOTYT MO-MIPEe>KHEMY OCTaBaThCsl. B
XO0jle KIIMHUYECKUX UCTILITAaHUI UCCTejoBaTenn coooimu, uto Hetorecon, B 99,6% addekTiBexn
Npu NpUeMe B COOTBETCTBUU C MHCTPYKIMSIMU npou3BopuTessi. K mo60YHbIM peakuysiM, BUJUMbIM
BO BpeMsi KJIIMHUYECKUX MCCIIEJOBAHUIT, OTHOCSITCS] OTEK sIMUeK, 60JIb B MOILLIOHKE MPU NaJlbHalyuu
(6,3%), anopekcust (4,1%), nuapest (2%) u coHIMMBOCTS (2.2%). TsiKemnbie S3Bbl MOLIOHKHU ObLTN
BbIsIBIIEHBI Y 4% co0ak, 2% 13 KOTOPbIX TPeOOBAIM XUPYPruyecKoro BMELIATEIbCTBA, BKIIOYAs
yJaJieHre MOLIOHKY U yjalleHle OTMEPLIUX TKaHel NOCTPaJaBIInuX — TO €CTh, 9TO 60siee CI0XKHAas
XUpypruueckas npouejypa, o CpaBHeHUIO C pyTUHHON onepauyu Kactpauuu. B 3aBucuMocTu oT
KBaIM(pUKauy BETEpUHAPA U AOCTYNHOCTHU MOAXO/SIIMX AHECTETUKOB U aHAJILI€TUKOB, U3-32
NoGOYHbIX 3(p(PEKTOB, KAK COOOIIAETCS, HEKOTOPbIX MOCTPAJABILMX COOAK MPUXOAUTCS YChIISATD.

B cocraB npenapatoB /17151 BHYTPUTECTUKYJISIPHBIX MHBEKLMI, BBI3bIBAIOLIMX a300CHEPMUIO, BXOUT
KaJIbLMiA XJTOpK/° M HOBBI PaCTBOP Ha OCHOBE MHKa'. [IpenapaThbl MOKa3bIBAKOT CBOKO
9(P(PEKTUBHOCTD B 1TaOOPATOPHBIX YCIOBHUSIX, HO HAXOJSTCS HA PAaHHUX CTAJIMSIX KIMHUYECKON
pa3paboTKH.

XUMUYECKUHA TAPTEeTHHT

Bxumrouaer B ce6si: XumCrieit (ChemSpay).

3T0 HOBasl METOJMKA UCIIOJIb30BaHUS] XUMUYECKUX BELIECTB (MPOMBILLIEHHBIX SJOBUTHIX BELIECTB),
KOTOpasi CliellMallbHO OPUEHTUPOBAHA HA SIMYHUKUA. XUMUUYECKUIA TAPreTUHT IPUBOIUT K UCTOLLEHUIO
3a4aTOYHBIX U NEPBUYHBIX (DOJUIMKYJIOB, YTO MPUBOIUT K MOCTOSIHHOM CTEPUIIM3ALIMMI U YCTPAHEHUIO
TEYKH. DTOT METOJI HAXOJIUTCS HA OYeHb PaHHel cTauu pa3BuTus uccienosarenasimu B CIIIA. B
HACTOsILLIEe BpeMsl CTEPUIIN3aLUsl JOCTUTAETCS TOJIBKO IyTEM CEpPUM UHBEKLIUIA, XOTsI UCCIIe/lOBATENN
paboTaroT Hajl 3(p(hpeKTUBHBIM PUMEHEHUEM OJJHOM J103bI NpenapaTa 4epe3 UHbEKLMIO UK
npuMaHky . OfjHaKo, JIFOJsIM HY>KHO Oy/ieT COOMIO/IaTh COOTBETCTBYOLLME MEPbI PEJIOCTOPOXKHOCTH
1 6e30MaCHOCTH BO BPeMsl IPUMEHEHUS] MHBEKLMI, TOCKOJIbKY aKTUBHOE BELIECTBO 3TOrO Npenapara
He sIBJISIETCS Pa3pabOTaHHbIM /1711 KOHKPETHOIO BU/IA KUBOTHBIX U MOXKET ObITb ONACHO JIJIs
SKEHILH.

CoenuHeHns1 HUTOTOKCHUHA

Bxkmrouarot B ce6st: aranor I'BI', cBs3annbni ¢ PAP.

CoeMHeHMs UTOTOKCHHA — 3TO PacTUTENbHbIE TOKCHUHBI, CB3aHHble ¢ aHasiorom I'BI, koTopsbie
NIpY BBEJICHUM B OPraHK3M CBSI3bIBAIOTCS C KJIETKAMU B I'MNO(U3€e, BbIAESIOLIUMY TOHAJOTPONKH.
PacTurenbHble TOKCUHBI pa3pyLLAOT 3T KJIETKU rMnodusa 1, CleloBaTeIbHO , UHTUOUPYIOT

BbIJIeJIeHHE JIroTenHu3upytrolero ropmona (JIIN) u ponnukynoctumympytroiero ropmona (OCI).

DTOT METOJ| B HACTOsIIIEE BpeMsl uccieayeTcst B Y nuBepeurere mrara Konopago Teppu Herrom®.
HccnepoBarenu cBsizbiBatoT aHasior ['BI" ¢ aHTUBUPYCHBIM O€IKOM (PUTOJIAKKHA aMEPUKAHCKON
(AB®). ABD — 310 0€s10K, UHTMOUPYIOLIMIA PUOOCOMBI, OOIAAIOLIMIA BICOKON TOKCUYHOCTBIO,
KOTOPBIN, OJHAKO, TPY/IHO BHEAPUTH B KJIETKU. VcnbITaHusl MoKa3anu, 4To OH CIOCOOEH MPUBECTH K
PE3KOMY CHUXKEHHUIO JIFOTEMHU3HPYIOLLETO TOPMOHA B CHIBOPOTKE KpoBU U runoguse (> 90%). [Ipn
NpUMeHeHUH 60JIbIINX JI03 BellleCTBa HaOMoaaeTCsl He(PPOTOKCUYHOCTD, UTO CUUTAETCS
pe3yabTaroM cBoOOHbIX AB®, He coepunstoumxcs ¢ aHanoramu ['BI'. Takue no0ouHble a¢pekThl
He Habuof1atoTesl pu 60s1ee HU3KUX 103ax BelllecTBa. COBpeMeHHbIE UCCIIEIOBaHuUS TIOKA3bIBAIOT,
YTO KeJaeMblil 9(peKT JOCTUraeTCsl He paHbllie 4 Heeslb NIoCcyIe Havasa npremMa rnpenapara.
Hekoropble paHHue KIMHUYECKKE UCTIBITAHUS Ha cOOaKaxX MoKa3aju, YTO TEXHUKA YCINEIIHO
BbI3bIBAET OECIUIONNE, U COBPEMEHHBIE UCCIIEOBAHNUS TTOKA3BIBAIOT, UTO 3TOT 3(P(PeKT MOCTOSHEH
NpY MPUMEHEHUH K B3POCIbIM KUBOTHBIM. HoO He B ciiyuae, Korjja oHa MPUMEHSIETCS K JKUBOTHBIM JIO
MOJIOBOT'O CO3PEBaHMsl, OCKOJbLKY TMNO(guU3 BCE €llle MOKET Pa3BUBATLCS U HOBbIE KIIETKH,
BBIJICJISIFOLLME MOHAJJOTPOIMH, MOT'YT BBIPACTH Yepe3 HEKOTOPOEe BpeMs MOCIe TOro, Kak COeIUMHEHMUSI
BellecTBa ObUIU BIBOJICHBI U3 OpraHu3Ma. KccnenoBaTesnsiM ellle Hy>KHO 3aBEpIIUTD I0JTOCPOYHbIE
KJIMHUYECKUE UCTBITAHMs, HO TEM HE MEHEE 3TOT METOJ] BIIOJIHE MOXKET OKA3aThCS CaAMbIM
NPOrPECCUBHBIM.



Other methods

Includes: mechanical.

Several other methods have been used as contraception for dogs and cats without much
success. Mechanical barriers and intrauterine devices, for instance, have a high failure rate
and are difficult to fit.

Mechanical sterilisation using ultrasound is effective at causing sterility in male dogs, but
must either be used at a low level, which requires repeated applications, or at a higher level,
which has a high (20%) chance of skin burns®. These methods were developed in dogs under
anaesthesia, to facilitate handling for the desired length of time and to ameliorate the aversive
nature of this method. This would render them impractical for use in field conditions.

Summary

The development and application of a suitable, effective, non-surgical method of permanent
sterilisation of animals would have an enormous advantage over the current surgical
procedure because animals could be treated without being anaesthetised. At present the most
promising methods are the development of immunocontraception/sterilisation vaccines or
cytotoxin conjugates because both can be delivered as a single dose.

Other methods currently rely on repeated dosing for long-term suppression of reproduction;
therefore their application to stray animal population control is limited.

The table on pages 9 to 12 summarises the essential characteristics of each method.
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I pyrue meToabl
BkaroyaroT B ce0si: MEXaHUYECKUE.

Hekoropsble apyrue MeTofbl UCNOb3YIOTCS 71 KOHTPALELUU JI71s1 cOO0ak M Koluek 6e3 ocoboro
ycnexa. Mexannueckue 6apbepbl 1 BHyTPUMATOUYHbIE YCTPOWCTBA, HAIPUMED, CIIMIIKOM 4acTO
3aKaHUYMBAIOTCS HEOJIArONPUSTHBIM UCXOJIOM, U UX TPYAHO pa3MellaTh.

MexaHuyeckasi CTEpUIIM3aLMs C OMOILBIO yIIbTpa3ByKa 3(p(hEeKTUBHO BbI3bIBAaET OecIiiofue
KoOenei, HO I0JI)KHA UCTIONb30BAThCS UM HA HU3KOM YPOBHE, UTO TpeOyeT NOBTOPHOTO
NIPUMEHEHNS], WJIK Ha GOJIee BLICOKOM YPOBHE, KOTOPBII MMeET BLICOKMIA (20%) PUCK 0KOIOB KOXKH' .
OTU METOJIbI TPUMEHSIFOTCS 1711 COOAK MOJ] HAPKO30M, YTOObI 00ECIEUUTh UX MOKOI Ha HY KHbIN
OTPEe30K BPEMEHU U 00JIErYUTh UHBA3UBHBIN XapaKTep 3TOr0 METOAA. DTO fIEJaeT UX
HEMPAKTUYHBIMU JIJIs1 UCIIOJIb30BAHNS B MOJIEBBIX YCJIOBUSIX.

Pe3ome

PazpaboTka u nprMeHeHre noaxosiux , 3p(eKTUBHBIX , 6€30MePaAMOHHBIX METOJIOB MOCTOSIHHOM
CTEepUJIM3ALMU KUBOTHBIX OY/IeT UMETh OrPOMHOE MPEUMYIIIECTBO MO CPABHEHUIO C TEKYIIMMU
XUPYPruyecKuMu MpoLeaypamMmu, NOTOMY UTO SKUBOTHBLIX MOXKHO Oy/leT JieuuThb 6e3 aHecTe3uu. B
HacTosilee BpeMsl HauboJiee NepcrneKTUBHBIMU METOJIaMU SIBJISIFOTCS] MIMMYHOKOHTpaLeniust/
CTepUJIM3ALMOHHbIE BaKIIMHbI U COEIUHEHUS] IMTOTOKCUHA, TOCKOJIbKY 00a MOT'YT MPUMEHSITHCS B
BUJIE Pa30BOM 103blI.

HPYFI/IG METO/IbI B HACTOALICE BPEMS NPEANOJIararoT MHOropa3oBo€ NpUMEHEHMS 151 TOJITOCPOYHOTO
nojJaBJICHUA CIIOCOOHOCTH K PA3SMHOKEHUIO, NOTOMY BO3MOXKHOCTU UX MPUMEHCHUA 1151 KOHTPOJIA
HaJ] KOJIMYECTBOM 6pOII$I‘II/IX 2KWBOTHBIX OTPpaHUYCHDI.

B Tabnuue Ha cTp. 9 — 12 npuBeieHbl OCHOBHbIE XapAKTEPUCTUKU KaXK0rO METOJIA.
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