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PE3IOME SUMMARY
Llenta Ha HacTosLEeTO nscnegsaHe The aim of this study was to
6e pa yctaHoBuM B3auMmoBpb3kaTa | determine the relationship between the

MeXay CTOMHOCTMTE Ha eNekTpU4ecKoTo
BarMHamnHo CbnNpoTMBIEHME NO BpeMe Ha
NpoecTpyc M ecTpyc, HacTbMNBaHETO Ha
oBynaumsaTa M HuBaTa Ha SAWYHUKOBUTE
XOPMOHU 17(3-ecTpagnon u nporecTepoH
B OpraHuM3ama Ha KydykaTa.

B npoyyBaHeTo Bsxa BkntodYeHn 16
Op. KEeHCKM KyyeTa OT pasnmyHu MOPOAMN U
Ha pasnuyHa Bb3pacT. M3mepBaHeTo Ha
€NeKTPMYEeCKOTO  CbMPOTUBIEHME  Ha
BMaranuwieTo nsBbpLUBaxMe exeaHEBHO,
cTapTupalku OT NbpBUS OeH Ha
npoecTpyca 1 Npoabimku OO HacTbMBaHe
Ha uuTonormyeH guectpyc. OcBeH ToBa
Ha BCUYKM JKMBOTHM Ce  M3roTBsixa
LuMTOBarMHanHm HamMmasKku " be
npocrnefgeHa AvHamMuKata Ha CepymHuUTe
17B-ecTpaguon u NpoOrecTepoH Cc uen
onpegensHe  TOYHWS MOMEHT  Ha
oBynaumMsTa M BMAMSHMETO WM BDBPXY

values of vaginal electrical resistance
during proestrus and oestrus, ovulation
and the levels of ovarian hormones
estradiol-178 and progesterone in the
bitch.

Sixteen bitches from different
breeds and age were included in this
investigation. Vaginal electrical resistance
of each bitch was measured once daily,
starting from the first day of wvulval
bleeding and continuing until the first day
of cytological diestrus.

In each bitch vaginal smears were
taken to determine the onset of estrus and
diestrus and bloodsamples were taken to
determine serum progesterone (ng/ml)
and estradiol-178 (pg/ml) for detection of
the onset of ovulation and their influence
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CTOMHOCTUTE " OVWHaMuKaTa Ha
BarnHarnHus UMNeaaHc.

KoHueHTpaunnte Ha 178-
ecTpaamon AoCTUrHaxa MakcuMarnHuTe cu
CTOMHOCTM Mexay 5-n n 9-u geH (7.5+1.15
OeH) OT HayanoTo Ha npoecTpyca, KaTo
BMHAaru npegxoxaaxa opynaumstac2 — 5
AHn (3.56+0.81 AHK), KOATO HacTbNBaLLe
mexay 9-m u 13-u geH oT HavanoTo Ha
pasroHBaHeTo (11.06+1.24 peH). [lpes
NbpBUSA OEH Ha ecTpyca CTOMHOCTUTE Ha
nporectepoHa Bapupaxa oT 2.64 go 4.37
ng/ml, pocturaikn go HmBa mexay 31.62
n 33.90 ng/ml B HayanoTo Ha guecTpyca.
OcBeH TOBa Oelle yCTaHOBEHO, 4e
BarMHanHoTo CbMNpoTUBNEHNE npu
KyykaTa ce TnoBuWaBa Mo BpemMe Ha
npoecTpyca M B Ha4vasrioTo Ha ecTpyca,

kato npu 14 (87.5%) o1 onuTHute
XMBOTHM 6sxa permctpupanu
ctatuctnyeckn goctosepHn (P<0.001)

NMMKOBM CTOMHOCTM B EHS Ha oBynauusaTa
(6831£231.46 Q), cnen KOeTO HacTbNu
MOCTEMNEHHOTO MM MOHWXeHWe. Bce oule

ocTaBa HesicHa ponsata Ha  17B-
ecTpagnona wu nporectepoHa  3a
CTOMHOCTUTE Ha BarMHasnHoTo
CbNPOTUBIEHUE MPU TO3U BUA, XKUBOTHW.

KnroyoBu aymu: KydKka,
Brnaranuiue, eneKkTpu4ecko
CbNpOTUBIIEHNE, nporecTepoH, 178
ecTpaguorn.

yBO[

CpaBHuTenHo HOB
HeTpaauUMOHEH noaxon 3a
anarHoctmumpaHe Ha pa3jiMyHUu
penpoaoyKTMuBHU  CbCTOAHUA  NpU
0ozanHuumnTe npegnara

N3MEepBaHETO Ha EeNeKTPUYecKoTo
CbNpOTUBMIEHNE Ha BraranuwieTo
(vmnepaHc). lMpomsaHaTa B
CTOMHOCTUTE MY € TSICHO CBbp3aHa
C HactbneBaHeto Ha LH-nuka
npeau oBynauusaTta, a CbLO Taka
ce obycnaBsi OT KOSIMYECTBOTO Ha
€CTpOreHn 1  nporecTtepoH B

on values and the dynamics of vaginal
impedance.

The concentrations of estradiol-17f3
reached their top values between 5" and
9" day (7.5+1.15 days) from the onset of
proestrus and were determined always 2
— 5 days (3.5610.81 days) before
ovulation, which was detected between 9™
and 13" day (11.06+1.24 day) from the
first day of vulval bleeding.

At the first day of estrus
progesterone values ranged from 2.64 to
4.37 ng/ml, reaching levels between 31.62
and 33.90 ng/ml at the beginning of
diestrus. It was also found, that vaginal
electrical resistance in the bitch increases
during proestrus and early estrus. In 14
(87.5%) of bitches significant peak values
(P<0.001) were detected at the day of
ovulation (683+231.46 Q) and then slowly
decreased until the first day of diestrus.

The role of estradiol-178 and
progesterone on the values of vaginal
resistance in the bitch is not yet fully
understood.

Key words: bitch, vagina, electrical
resistance, progesterone, estradiol-17f3.

INTRODUCTION

A relatively new and a non-
traditional approach at the
diagnostics of various reproductive
disorders in mammals is the
measurement of the electrical

resistance of the vagina
(impedance).

The changes of vaginal
impedance are temporarily

associated with the preovulatory
luteinizing hormone (LH) peak and
are significantly correlated with
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KpbBHMS cepym (Rezac, 2008).
Upes Hero 6Gu morno pa ce
npocneau NpPOTUYaAHETO Ha
NnofioBUS  LUMKBII, OTYMTaHE Ha
oTaenHuTe My dasn,
npeaBwxgaHe HacTbMNBaHe Ha
paxgaHeTo, oTyMTaHe edbekTa

cnen nekyBaHe Ha Bb3NnaliMTesiHu
npouecn B TnoJsfioBata CUCTEMA,

yCTaHOBsIBAHE Ha  (PONUKYITHU
LUnCTU n HeonnacTU4HM
obpasyBaHusa  (Rezac, 2008).
Becuuko ToBa paskpuea

noTeHUManHuTe My Bb3MOXHOCTU
KaTo MeTod 3a onpegensHe Ha
noaxogawms MOMEHT 3a
OCeMeHsIBaHe.

Mpn npexunBHute (Scipioni et
al., 1982, Bartlewski et al., 1999,
Gupta and Purohit, 2001, Rezac et
al., 2001), ceuHeTe (Rezac et al.,
2002) n npumaTute (Albrecht et al.,
1985, Fischer et al, 1990)
CTOMHOCTUTE  Ha  BarnHanHug
MMNegaHc ca Mo-HUCKM Mo Bpeme
Ha ecTpyca B CpaBHeHWe C
ocTaHanute asn Ha nonosus
UuKbN. 3a pasnuka oT Aapyrute
BMOOBE XXMBOTHM, MO BpemMe Ha
donukynHata gasa npu Kydkarta
Te ce yBenuyaBaT 3HAYUTESNHO
(Gunzel et al., 1986).

[o TO3M MOMEHT
n3crneaBaHuATa B Ta3n Hacoka npu
Kydykn ca ockbaHu (Klotzer, 1974,
Gunzel et al., 1986), a nony4yeHuTe
pesynrtaTtu NPOTMBOPEYMBU.
Cnopeng Gilnzel et al. (1986)
NOBMLIABAHETO Ha BnaranuuiHOTO

CbNpoTMBNEHNE 3ano4sa c
HacTbnNBaHe Ha npoecTpyca U
JjocTtura Han-BUCOKUTE cun

systemic levels of estradiol and
progesterone (Rezac, 2008).

Findings of a number of
studies suggest the possibility of
using vaginal resistance to predict
and confirm the fertile period of the
estrous or menstrual cycle, it may
be a reliable indicator of impending
parturition and to confirm the
existence of ovarian follicular
cysts, endometriosis and cervical
neoplasia (Rezac, 2008).

The detection of vaginal
impedance values allows us to
improve our ability to predict more
precisely various reproductive
processes as it IS the
determination of optimum time for
insemination.

In ruminants (Scipioni et al.,
1982, Bartlewski et al.,, 1999,
Gupta and Purohit, 2001, Rezac et
al., 2001), swines (Rezac et al.,
2002) and primates (Albrecht et al.,
1985, Fischer, et al., 1990) the
values of vaginal impedance are
lowest during the estrus than in
other stages of the sexual cycle. In
contrast to other species during the
follicular stage in the bitch the
impedance increases considerably
(Gunzel et al., 1986).

Until now there are a limited
number of studies on the vaginal
electrical resistance in the bitch
(Klétzer 1974, Gunzel et al., 1986)
and the results are contradictory.
According to Gulnzel et al. (1986)
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CTOMHOCTM B HEroBus Kpam w
Ha4Yanoto Ha ecTtpyca. Cbwute
aBTopM HabnogaesaT nnato Ha
HuBa 700 — 900 Q B npoabikeHne
Ha 6 — 7 gHu, npu gobpe nNposiBEHO
ecTpanHo nosegeHve, crneq KoeTo
cnegBa nnaBHO MOHWXKEHWE npes
BTOpaTa MNOSIOBMHA Ha ecTpyca.
Klotzer (1974) cbwo yctaHoBsiBa
noBuWaBaHe Ha  BarvHanHus
nMnegaHc npu  Kydykata npes
npoectpyca. CbmaT aBTop obaye
He pernctpupa npoabIPKUTENHO
3agbpXXaHe Ha BUCOKUTE MYy HUBA
No Bpeme Ha ecTpyca, a u3MmepBsa
NMMKOBM CTOMHOCTK (250 — 1216 Q)
npes nocnegHute 2 OHW Ha
npoecTpyca wunuv nbpBUS OeH Ha
ecTpyca.

lMpoyyBaHuATa, Npm KOUTO ce
cbnocTtaeaAT HMBaTa Ha
pPenpPoOAyKTUBHUTE XOPMOHWU CbC
CTOMHOCTUTE  Ha  BarnMHanHus
MMMeHA4aHC ca ocKkbaHW. 3a
HallaTa cTpaHa nunceaTt AaHHW 3a
NPUITOXEHNETO Ha nogobHa
MeToguKa npu Kyyku. Hanuumeto
Ha onpegerieHn 3aKOHOMEPHOCTU
n 3aBucmmoctn ©Oum morno paa
CNy>Xun Kato OBEKTMBEH KpuTepuin
npy onpegensiHe Ha NOAXOAALLMS
MOMEHT 3a OCeMeHsiBaHe u4pes3

M3MepBaHe  Ha  BarMHanHoTO
CbNPOTUBIIEHNE.

Llenta Ha  HacTOsWETO
nscnegBaHe 6e pJa  ycTaHOBUM
B3aMMOBpb3KaTa mexay
CTOMHOCTUTE Ha  BarMHarHoTO
CbMNpPOTMBNEHNE NO BpemMe Ha
npoecTpyc n ecTpyc,

HaCcTbnNBaHETO Ha oOBynauuAaTa WU
HMBaTa Ha SAWYHUKOBUTE XOPMOHMU

the increase in vaginal resistance
begins with the onset of proestrus
and reaches its highest values at
the end of this stage and the
beginning of estrus.

The same authors observed
plateau levels of 700 — 900 Q for 6
— 7 days, followed by a gradual
decrease at the second half of
estrus. Klotzer (1974) also found
an increase of vaginal impedance
at proestrus of the bitch, but did
not observe the prolonged
detention of these high levels
during estrus and measured peak
values (250 — 1216 Q) at the last
two days of proestrus or at the first
day of estrus stage.

There are not many studies
which investigate the correlation
between the levels of reproductive

hormones and the vaginal
impedance values.
The presence of certain

regularities and relationships could
serve as an objective criterion for
determining the optimum time for
insemination by measuring vaginal
resistance.

The aim of our investigation
was the determination of the
relationship between the values of
vaginal electrical resistance,
ovulation and the levels of
estradiol-173 and progesterone
during proestrus and estrus in the
bitch.
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17B-ecTpagmon u nporecTepoH B
opraHu3ma Ha KyykaTa.

MATEPUAN W METOOU

B n3cneaBaHeTo 6saxa
BKMOYEHN 16 Op. XXEHCKM KyyeTa
(12 paxpganu n 4 Hepaxpganu) oT
pasnuyHM nopoau, Ha Bb3pacT
Mexagy 2 u 5 roouHn U ¢ TenecHo
Terno mexay 5.2 n 27 Kkr., npueTu
kato nauweHTn B ,KnuHukata 3a
apebHn XuBoTHW” Ha BMO® npwu
Tpakuncku yHUBeEpcuTeT, rp.
CTtapa 3aropa.

N3cnegBaHnsaTa craptupaxa
OT MbpBUA LeH Ha npoecTpyca
(Ha4anoTo Ha KbpBaBM BarMHasHu
n3TeyeHns) 1 npogbinKkaBaxa
€XeJHeBHO [0 HacTbMBaHe Ha
untonorndeH anectpyc. Npu BCceku

nperneaq Ha  XUMBOTHUTE  ce
onpegenswe obLoTo UM
34paBOCMOBHO CbCTOSIHME.
YcnopeaHo C  U3MepBaHETO Ha
€MNEeKTPNYECKOTO  CbMNPOTUBIEHME

Ha BRnaranuweTo ce U3roTBsLe
uuToBarMHanHa Hamaska.
JonbnHutenHo ce nony4vaBalle
KPbB 3a onpegensHe Ha
CEPYMHUTE HMBA Ha MPOrecTepoH
n 17B-ectpaguon. o Bpeme Ha
ecTpyca  Kydknte  He  bGsaxa
MOKPMBAHWN OT MBbXKO Kyde.

3a onpegensdHe HuBata Ha
nporectepoH (P4) wn ectpaguon
(E2) nonyyaBaxme KpbB OT vena
cephalica B  kKonuyectBo 2
Mununutpa. 3a oTaendHe Ha
cepyma nocTtaBsixMe Taka B3eTaTta
npoba npu Temnepartypa 25°C 3a
90 — 120 min, cneg KoeTo £
ueHTpodyrmpaxme  npu 3000

MATERIAL AND METHODS

Sixteen bitches (12
multiparous and 4 nulliparous) of
different breeds, aged 2-5 years,
weighing between 5.2 and 27 kg
were presented at the “Small
Animal Clinic” of the Faculty of
Veterinary Medicine, Trakia
University, Stara Zagora, Bulgaria.

The animals were judged
healthy on the basis of routine
clinical examinations.

The investigation started on
the first day of proestrus
(appearance of serosanguineus
vulvar discharge) and continued
daily wuntil the first day of
cytological diestrus.

Daily measurement of the
vaginal electrical resistance was
made and vaginal smears were
taken.

Additionally blood samples
were taken to determine
progesterone and estradiol-173
levels.

During the estrus stage
bitches were not mated by male
dog.

To determine the levels of
progesterone (P,) and estradiol-
178 (E2) blood samples (~2 ml)
were collected from each bitch by
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U/min 3a 10 min. u pasgenaxve Ha
aBse. Cnep HOMepupaHe
noctaBsixme npobute BbB hpusep
npn Temnepatypa -18°C pgo
MOMEHTa Ha nu3cnegBaHe.

CepymHuTe HMBa Ha
nporectepoHa onpeaenuxme 4pes
ELISA knt (Human, PROG ELISA,
GmBh, Germany) c¢ aHanuTu4dHa
yyBcTBMTENHOCT 0.03 — 0.07 ng/ml
(0 — 40 ng/ml), a 3a Te3n Ha 17[3-
ecTpagunona-nocpeacTBOM KT 3a
ectpaguon  (Human, Estradiol
ELISA, GmBh, Germany) c¢
aHanuTn4yHa YyBCTBUTENHOCT 3 — 6
pg/ml (0-2000 pg/ml).

OsynauusTa
AeTepMuUHUMpaxMe npu HUBa Ha
nporectepoHa mexay 4 n 10 ng/ml
(Jonston and Root, 1995).

LinToBarmHanHute Hamasku
M3cyllaBaxme Ha Bb3gyx 3a
HAKOMKO  MMWHYTW, cned KOeTo
duKkcupaxme ” ouBeTaBaxmMe C
~Xemakonop” (Haemacolor®,
Merck KGaA). Cnen mM3cbxBaHeTO
7Y m HabnogaBaxme  CbC
CBETIMHEH MUKPOCKON n
yeenu4yeHne ot 160 go 400 nbTn.

3a Hayano Ha ecTpyca
npyuemaxme  [OeHs,, B  KOWTO
BPOrOBEHUTE €EnuUTErNHU KNeTkn B
uuToBarMHanHarta Hamaska
pocturHexa 80% oT  obuwoTo
KONN4ecTBO (Ehlers, 2000).
HactbnBaHeTO Ha UWUTONOMNYEH
ANECTpPYC perucTpypaxme, Korato
PA3KO HamansBealle npoueHTa Ha
NOBBPXHOCTHUTE ENUTENHN KNETKM
N ce yBennyasaxa napabasanHurte
n UHTEpMeanepHUTe, KOUTO
noHsikora Hagxebpnsxa 50% ot

venipuncture of the cephalic vein.
Upon collection, blood samples,
drawn into tubes without
anticoagulant, were centrifuged
(3000xg for 10 min) and sera
stored at -20°C until assayed for
progesterone and estradiol-17[3.

Serum progesterone levels
were measured by an enzyme
immunoassay (EIA) using
progesterone kit (Human, PROG
ELISA, GmBh, Germany).

The analytic sensitivity of
progesterone ELISA test was 0.03
— 0.07 ng/ml (range of 0 — 40
ng/ml). Serum estradiol-17B levels
were measured by an enzyme
immunoassay (EIA) using estradiol
kit (Human, Estradiol ELISA,
GmBh, Germany).

The analytic sensitivity of
estradiol ELISA test was 3 — 6
pg/ml (range of 0 — 2000 pg/ml).

Ovulation was determined at
progesterone levels between 4 and
10 ng/ml (Jonston and Root,
1995).

Vaginal smears were taken
with sterile cotton swabs (size
#2.5x170) to evaluate the changes
in vaginal cells, which were stained
with Haemacolor® (Merck KGaA).

A minimum of 10 fields of
view were observed with a light
microscope and the magnification
of 160 to 400 times.
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obwoTo KONMYeCcTBO B
unToBarMHanHara Hamaska
(Ehlers, 2000).

OnpepensiHeTo Ha
BarMHanHoTo CbNpOTUBMEHME
Gelle M3BBLPLUEHO 4pe3 LeTeKTop
3a oBynauus Ha Kyyku (,Draminski
Dog Ovulation Detector”). Cnep

(*)VIKCI/IpaHe Ha JKMBOTHOTO n
CTpaHU4HO n3mecTtBaHe Ha
onawkKaTta My no4vymcrteaxme

BBHLUHUAT MOMOB OpraH CbC cyxa
XapTMeHa Kbpna, crneg KoOeTo
pasTBapsaxmMe OBete nabum u
nocTaBsixme Ae3vHEKUNPaHUAT C
eTmnoB ankoxon (70°) n noacyLueH
npeaBapuTenHO BKIKOYEH ypen.
[MbpBOHaAYanHO ro HacoyBaxme
KpaHMOAop3anHO MOA brbSl OKOSO
45° B NpPOABIPKEHME HA HSAKOSKO
CaHTUMEeTpa, KOoeTo 3aBucelwle OT
pasmepa Ha KydkaTa, crepn KoeTto
NPOMEHSAXME nocokaTta My B MOYTK
XOpU3OHTanHa A0  JoCTuraHe
AbHOTO Ha Bnaranuweto. Cnepg
TPUKpPaTHO HaTUCKaHe Ha ByToHa n
nocrnegoBaTenHO 3aBbpTaHe Ha
enekTpoguTe No HagnbXHata UM
OC Ce ocblyecTBsiBalle U CaMOTO

n3MepBaHe Ha  BRaranuuHus
nMneaaxc.

Mony4eHute JaHHU
obpaboTBaxme C KOMMNKOTbpPHA
ctaTucTmyecka nporpama
(StatSoft, Microsoft Corp. 1984-

2004 Inc.). snon3Baxme meToda
ANOVA, LSD-Tect 3a
MHOrO(pakTOpHN cpaBHeHnsa (post
hoc). Pesyntatute npeacrasuxme
KaTo CpeaHOTO apUTMETUYHO U
CcTaHAapTHO OTKITOHEHNE

(meanzSD). 3a AocToBepHa

Estrus was defined when
keratinized epithelial cells in the
vaginal smears were more than
80% of the total (Ehlers, 2000).

Occurrence of cytological
diestrus was registered when the
percentage of keratinized epithelial
cells abruptly shed and parabasal
and intermediate cells appeared,
which sometimes exceeded 50%
of the total amount in vaginal
smear (Ehlers, 2000).

Vaginal electrical resistance
was measured using the
“Draminski Dog Ovulation
Detector” (Draminski®, Poland).

The vulva was cleaned with a
dry paper towel and the probe was
inserted into the vagina. It was
followed by a three times pressing
the button and full rotation (360°),
so that the electrodes come into
full contact with the vaginal mucus.

The results were analyzed by
one-way analysis of variance
(ANOVA) and a non-parametric
analysis for comparison  of
proportions, using the Student's t-
criterion using statistical software
(StatSoft 1984-2000 Inc. Copyright
© 1990-1995 Microsoft Corp.).
Differences  were  considered
significant at the P<0.05.
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npuemMaxme
P<0.05.

pasnukara npw

PE3YNTATU U OBCBXXOAHE
Upes HaCTOALLETO
n3cnegBaHe 3a NbpBU NbT Ce
npaBuM ONUT Qda Ce CbMNOoCTaBAT
¢dazata Ha NONOBUA  LMKbI,
HacTbMNBaHe Ha  oBynauusTa,
CEPYMHUTE HUBA Ha NporectepoHa
N ecTpaguona CcbC CTOMHOCTUTE Ha
BarMHanMHOTO CbNPOTMBIEHNE MpPU
KYYKMN.

MpoabmkntTenHocTTa Ha
npoecTtpyca npu oTaenHuTe
XUBOTHM Bapupawe ot 7 go 10
OHun (8.62+0.96), Tasn Ha ecTpyca
oT 6 go 10 gHm (8.12%1.02), a
LNTONMOrNYHUSA anectpyc
HacTbnBawe mexgy 17-n n 20-n

neH (17.87£1.02 peH) cnepg
Ha4anoTo Ha npoecTpyca.
YcTaHoBEHUTE oT Hac

XOPMOHAarnHM HMBa ca B YHUCOH C
Te3n, nMOCOYEeHN B  Pa3fNYHK
nutepaTtypHu mn3TouHMUM (Jonston
and Root, 1995, De Gier et al.,
2006), oTHacsawWwm ce 3a
CbOTBETHMTE a3nM Ha nonoBus
LUUKBI NpU KyykaTa.

MakcnmanHo n3mepeHuTe
KOHUEHTpaumm Ha 17B-ectpaguon
6axa mexagy 50.13 n 123.47 pg/ml
n 6sixa gocTurHat mexagy 5-n n 9-
n geH (7.5+1.15) oT Havyanoto Ha
npoectpyca unnm 2 — 5 [gHu
(3.56+0.81) npegu oBynauusaTa,
KOATO HacTbhBalle CbOTBETHO
mexgy 9u wu 13- pgeH ot
Ha4yanoTo Ha npoecTpyca
(11.06£1.24) n ot 0 go 2 fOHu
(1.254£0.77) cneg Hayanoto Ha

RESULTS AND DISCUSSION
Through our investigation for
the first time an attempt is made to

compare the estrous stage,
ovulation, serum progesterone and
estradiol values to vaginal

electrical resistance in the bitch.

The duration of proestrus
ranged from 7 to 10 days
(8.62+0.96 days), the estrus-from 6
to 10 days (8.12+1.02 days) and
the onset of cytological diestrus
started between 17 and 20 days
(17.87£1.02 days) after the onset
of proestrus.

The steroid hormone levels in
our study during the different
sexual stages are similar to those
in previous reports (Jonston and
Root, 1995, De Gier et al., 2006).

Maximal concentrations of
estradiol-17f in individual animals
varied between 50.13 and 123.47
pg/ml and were detected between
5 and 9 days (7.5+1.15 days) after
the onset of proestrus, or 2 — 5
days (3.56+0.81 days) before
ovulation, which occurred between
9 and 13 days from the first day of
proestrus (11.06+1.24 days) and
from 0 to 2 days (1.25+0.77 days)
after the onset of estrus.

the first
vaginal

During
proestrus

day of
electrical
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ecTpyca.
Mpe3s nbpBMA OeH  Ha
npoecTpyca BarMHanHoTo

erneKkTpmyecko cbnpoTusneHne 6e
mexagy 60 u 120 Q (102.5£17.32
Q). C HanpegBaHe Ha Tasn gasa
Ha MOMOBUSA UWKbLIT CTOMHOCTUTE
My MOCTENeHHO Ce yBenuyaBaxa,
Bapupanku B rpaHuuyute ot 60 go
790Q (277.8+157.53 Q). lNpn 12

Kyykm (75%) B cpepata Ha
npoecTpyca yCTaHOBUXME
KpaTKOoTpaeH MWK, nocnegsaH oOT
NeK0  MOHWXeHMe  owe  Ha
cnegesawms  geH. Cneg  ToBa
konebaHne CTOMHOCTUTE OTHOBO
Tpbreaxa B nocoka KbM
HapacTBaHe. B pamknte Ha

npoectpyca npu octaHanute 4
(25%) *nBOTHM ce Habnwogasalle

yCTOﬁQMBO nocrteneHHo
nosuLieHne Ha BarMHaJiHOTO
CbhnpoTuBIIEHNE.

[Mlo oTHoOWeHMe AauHamMmuKkaTa
Ha TO3M nokasaTen nosnyyeHuTe oT
Hac CTOMHOCTM MO BpemMe Ha
npoecTpyca ca CXOAHW C Te3n Ha
Klétzer (1974) n Gunzel et al.
(1986). bn morno pa ce o6o6um,
Yye 3a pasnuka OT OcCTaHanute
BMOOBE >KMBOTHW, MpM KydkaTta
npes TasuM @asa Ha nonosus
LUMKbA BarMHamHoOTO enekTpu4ecko
CbNPOTUBNEHNE Ce NOBULLIABA.

OcobeH NHTEpec
npeacTaBnaBaTt pesyntatute Hu,
Kacaewmn ectpyca. HwuBaTta Ha
ectpagnona no  BpemMe  Ha
oynauuata (aeH 0) Bapupaxa
mexay 22.58 n 29.53 pg/ml n 6axa
AocToBepHO no-Huckn (P<0.001) B
CpaBHEHME C TMUKOBUTE UM

resistance values varied between
60 and 120 Q (102.5£17.32 Q) and
in progress of this stage gradually
increased and were from 60 to
790Q (277.8+157.53 Q).

In 12 of bitches (75%) a
transient peak at the middle of
proestrus was observed, followed
by a mild decrease on the next day
and after that the values started to
increase again.

In the remaining 4 (25%)
animals a gradual increase of
impedance during proestrus was
observed.

The dynamics of this
parameter obtained during
proestrus are similar to those of
Klétzer (1974) and Gunzel et al.
(1986).

It could be concluded that in
contrast to the other species, at
this stage of the sexual cycle
vaginal electrical resistance in the
bitch increases.

Our results during the estrus
stage are of particular interest. At
the day of ovulation (Day O0)
estradiol-17(3 levels were
significantly lower (P<0.001)
compared to their peak and varied
between 22.58 and 29.53 pg/ml.

On the first day of estrus
progesterone values ranged from
2.64 to 4.37 ng/ml and on the first
day of diestrus-between 31.62 and
33.90 ng/ml.
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CTOMHOCTU no Bpeme Ha
npoectpyca. lNpe3 nbpBUA OeH Ha
ecTpyca CTOMHOCTUTE Ha

nporectepoHa Bapupaxa oT 2.64
oo 4.37 ng/ml, pgocturanku [Jo
HuBa mexay 31.62 n 33.90 ng/ml B
Ha4yanoTo Ha guecTpyca.

lMpe3 ecTpyca BarnHamnHoOTO
cbnpoTuBneHune Gellue NO-BUCOKO B
cpaBHeHune ¢ npoectpyca (P<0.05)
n Bapupawe ot 90 go 1180 Q
(408.65+184.93 Q). W3mepeHute
npe3 nbpBus AeH OT Tasu pasa
cTonHocTn 6saxa mexay 230 n 720
Q (460+ 34.76 Q) n cbwo Gsaxa
OOCTOBEPHO MO-BUCOKM OT Te3u
npes nocnegHus AeH Ha
npoectpyca (P<0.01), «korato
Bapupaxa mexagy 120 n 490Q
(346.25+94.58 Q). MakcumanuuTe
KOHUEeHTpaumm Ha 17p-ectpaguon
BUHArM npegxoxaaxa ¢ 2 — 5 gHu

(3.56+0.73) HacTbnBaHeTO Ha
NUKOBUTE CTOMHOCTU Ha
BarMHanHoTo CbNPOTUBIEHNE,

yCTaHOBEHM OT Hac Mo Bpeme Ha
ecTpyca, mexay 9-u n 13-u geH ot
HavyanoTo Ha npoecTpyca
(11.06£1.28 geH).

Taka npegcrtaBeHn obwunte

3aKOHOMEPHOCTM He oTpassBaT
aobpe  HAKOM  MHAMBMAYAITHU
konebanus. lpun 14 (87.5%) ot
OnUTHUTE XNBOTHM 6e
perncTpmpaHo CTaTUCTUYECKU
poctoBepHo  (P<0.001) nwukoBo
noBMIaBaHe Ha  wMMMeaaHca,
CcbBnagatlo C OeHs Ha
oBynauusiTa, KoeTo Bapupale B

rpannumte mexagy 250 n 1180 Q
(683.751£231.46 Q). XapaktepHa
ocobeHoCT 3a Tasu kateropus 6e,

During the estrus vaginal
resistance values were higher
compared to proestrus (P<0.05)
and ranged from 90 to 1180 Q
(408.651£184.93 Q).

On the first day of this stage
the values were between 230 and
720 Q (460+34.76 Q) and were
significantly higher than those in
the last day of proestrus (P<0.01)
when ranged between 120 and
490 Q (346.25+94.58 Q).

Maximal levels of estradiol-
178 always occured 2-5 days
(3.56+0.73) before the peak values
of vaginal resistance during estrus
observed between 9th and 13th
day after the onset of proestrus
(11.06£1.28 day).

Some individual variations
were observed.

In 14 (87.5%) of the
experimental animals was
recorded statistically significant

(P<0.001) peak of the impedance
between 250 and 1180Q
(683.751£231.46 Q), coinciding with
the day of ovulation, followed by a
sharp decline on the next day
(P<0.001), and the trend to
decrease was maintained until the
end of estrus.

In the remaining 13.5% of the
animals the difference between the
occurrence of the peak values of
vaginal impedance and the
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ye AocTurHaTuTe BbPXOBU
cTonHocu 6Osixa nocnegBaHu oOT
pA3bK cCnag olwe Ha cnegsalyms
aeH (P<0.001), kato TeHAeHUusATa
KbM MOHWXaBaHe ce 3anasBalle
00 Kpas Ha ecTpyca.

Mpn octaHanute 13.5% ot

XMBOTHUTE  pasnukata  Mexay
HacTbMNBaHETO Ha nukosaTa
CTOWHOCT Ha BarMHarnHoTo

CbNPOTUBNEHNE W MOMEHTa Ha
oBynauusita 6e B paMkuTe Ha eauH
neH. [pu egHa kydka (6.25%)
oBynauusTa HacTbNn npwu
cbnpotmBnenne 480 Q eaunH AeH
npean oTyeTeHaTa nnkoBa
ctorHocT oT 590 Q, a npu gpyro-
eavH OeH cneg  Hea  npwm
CbNpOTUBIEHNE 310 Q
(MakcumarnHa mamepeHa CTOWHOCT
npu ToBa XMBOTHO 440 Q).

CpegHute CTOMHOCTM  NpwU
BCUYKM OMUTHU XMUBOTHU Ha 1-n, 2-
n, 3-n n 4-n oeH cnepg osynauusaTa
Osaxa cboTBeTHO 406.25+111.77 Q,
433.75£138.41 Q, 361.88+103.36
Q un 321.25%107.45 Q. Cobwute
6sxa NO-HUCKM B CpaBHEHME C
OEHA  Ha  HacTbnNBaHETO 1
(P<0.001), HO nunceawle
AOCTOBEPHA pasnunka nomexagy uwu
(P>0.05) (Purypa 1).

MonyyeHuTe oT Hac
pe3yntaTu ca CBMAETENCTBO 3a
onpefeneHa  cneunduka  npu
KyykaTa, KOSiTO He 6u morna ga ce
OTKpMe B  pe3ynratute  Ha
npeaxogHn uscnensanus (Klotzer,
1974, Gunzel et al.,1986).

B nocouyeHute npoy4BaHus
aBTOpPUTE  M3MNON3BaT  Pa3fIMYHK
mMoaMduKauunm Ha enekTpoan u

ovulation was within a day. In one
of bitches (6.25%) ovulation
occurred at 480 Q on the days
before the estimated peak value of
590 Q, and in the other (6.25%)-on
the day after it at 310 Q (maximal
measured value in this animal was
440 Q).

The average values of all
the experimental animals on the
1st, 2nd, 3rd and 4th day after
ovulation were 406.25+111.77 Q,
433.75+138.41 Q, 361.88+103.36

Q and 321.25+107.45 Q,
respectively.
They were lower in

comparison with the day of its
occurrence (P<0.001), but there
was no significant difference
among them (P>0.05) (Figure 1).

Our results show some
specifics in the bitch which could
not be found in the previous
studies (Klétzer, 1974, Gunzel et
al., 1986).

In these investigations
various modifications of electrodes
and ommeters were used with a
range from O to 1000 Q, while our
measurements were performed by
specially developed detector for
use in the bitch ("Draminski Dog
Ovulation Detector").
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oMMeTpu C  AnanasoH Ha
nacnegesaHe ot 0 pgo 1000Q,
Aokarto B HaLwms onut
N3BbPLUMXME WK3MEpBaHUATa CbC
crieuymarnHo pa3paboTeH 3a
NPUIOXeHNe NMpu KyyeTa AeTeKkTop
3a osynauusa (,Draminski Dog

Ovulation Detector”).
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®ur. 1. JuHaMmuka Ha cpegHUTEe CTOMHOCTU Ha €NeKTPUYECKOTO CbNPOTUBIIEHUE
(Q) Ha BnaranuLeTo NpY Ky4Ku B AHWUTE Npeau u cnea osynauusaTta (n=16)
Fig. 1. Dynamics of mean values of vaginal electrical resistance (Q) in bitches in

days around ovulation (n=16)

Cnopeg ynbTBaAHETO 3a
n3non3BaHe Ha anapata B
CTOMHOCTUTE Ha BarmHanHus

nMmneaaHc ce peructpupart asa
nMka (BbB BTOpaTa MOMIOBMHA Ha
npoectpyca W B [eHsS Ha
oBynaumsita), KOMUTO HME CbLUO
YyCTaHOBUXME, MaKap U MbpPBUAT OT
TAX MO pasnuMyHO Bpeme npes
npoecTtpyca npwn 75% oT
xmBoTHuTe. OcBeH ToBa, npwu
HSKOM OT HaLUUTE OMUTHU XNUBOTHM
NMUKOBUTE CTOMHOCTM HaaXBbpnmnxa

According to the instruction
manual of the device there are two
peaks of the values of vaginal
impedance (“false peak” at the
second half of proestrus and
second on the day of ovulation),
which we also found, although the
first of them was registered at
different times during proestrus in
75% of animals.

Furthermore, in some of our
experimental animals the peak
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1000 Q, gokaTo Mpwu MOCOYEHUTE
OO0 MOMeHTa uscnegBaHua C
nsknoyeHne Ha Kiloétzer (1974)
nincea  TakaBa — MHopmauus
nopaau OrpaHN4YeHneTo B
AnanasoHa Ha u3MepBaHuUSATa WM.
Mo Hawe MHeHWe 3HauuTenHuTe
Bapuauum B  CTOMHOCTUTE Ha
BarMHanHoTo CbNpOTUBMEHME
cBuaeTencreart 3a Hanuume Ha
nHanBMAYyanHu ocobeHoCcTn mexay
oTAenHUTEe XMBOTHWU. B noseyeTo
cnyyaum Han-BUCOKUTE CTOMHOCTHU
Ha CbNPOTUBMEHMETO CbBMagaTt C
MOMEHTa Ha oOBynauusita, KOeTo
Gelle ycTaHOBEHO U B NpeaxoaHO
Hawe npoy4saHe (Antonov et al.,
2012), npoBegeHoO npwu MoO-Manbk
Opo onuTHU XMBOTHU. [pyra
BakHa OCOBGEHOCT e, Yye Ha TOo3u
eTan He 61 Morno ga ce noco4art
onpenenexu CTOWHOCTHU Ha
nMnegaHca, KouTo ga Kopenupar c
MOMEHTa Ha HaCTbMNBaHETO W.

B npoydBaHeto cu Klotzer
(1974) n3nonaea KaTo
OPUEHTUPOBBLYEH  MOMEHT  3a
3ano4yBaHe Ha  M3MepBaHUATa
OEHA, B KOWTO >KEHCKOTO Ky4ye
3ano4ysa Ada [onycka MbXKOTO A0
KOUTyC, nopagMm KOeTO He ce
yCTaHOBSABaT pe3ynrtaTtu, KOMTo Aa
HamepAT NPUoXeHne 3a
onpefensiHe asaTta Ha nNonoBuA
UMKBbN WU PenpoayKTUBHUSA CTaTyc
Ha >XMBOTHUTE. CbLMAT aBTOp
cuvMTa, 4Ye  M3MepBaHEeTO  Ha
BarMHanHoTo CbNpPOTUBMEHME
HAMa AMarHOCTUYHU CTOMHOCTU 3a
TO3U XMBOTUHCKM BuAa. Gunzel et
al. (1986) nsnonseart KaTo U3XOAEH
NYHKT MbpBUA OEH Ha AMecTpyca.

values exceeded 1000 Q, while
there is no such information in the
present studies, except Klotzer
(1974), because of the range of the
detectors.

In our opinion, these
significant variations in vaginal
resistance values are indicative

about the presence of personal
features among animals.

In most cases, the highest
resistance values coincided with
the time of ovulation, which was
also observed in our previous
study (Antonov et al., 2012), but
with less number of experimental
animals. Another important feature
is that there are no certain
impedance values which could be
defined at the time of ovulation.

Klétzer (1974) started the
measurements of vaginal electrical
resistance at the day when the
bitch first accepted the male for
mounting.

Therefore these results could
not be used to determine the stage
of the sexual cycle and
reproductive status of the bitch.

According to Kilétzer (1974)
these measurements have no
diagnostic value for this species.

Gunzel et al. (1986) used as
the starting point the first day of
diestrus. Based on the hormone
analysis, we could assume as an
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Taka Te TbnKyBaT peTPOCNEKTUBHO
pesyntatute u cuymitart, Ye ToBa €
Han-To9YHUA noaxond. Ha 6asaTta Ha
npoBeaeHnTe XOPMOHaIHK
nacrnegBaHusa HMe buxme mornu ga
npuemem, 4Ye BaXeH N 0GeKTUBEH
MOMEHT MpU UHTEprnpeTMpaHe Ha
pesyntaTute oT TOBa u3crneaBaHe
€ HacTbMBaHeTO Ha oBynauudaTta.
Bbnpeku, 4ye B Hawute pesynrtaTtu
ce oTKpuBaT NHONBMAOYANHM
KonebaHns B CTOMHOCTUTE Ha
BarMHaNHOTO CbMNPOTUBNEHNE, He

6Gu Morno pga ce oTpede, u4e
CblyecTByBa TeHaeHuus 3a
NMoHMXaBaHe Ha [JocTurHanure
cBosi nuK CTOMHOCTHU Ha
BarMHanHOTO CbMNPOTMBIIEHME B
JeHa cned  HacTbflBaHe  Ha
oBynauusi. ToBa € MOMEHT, KoraTo
HMBaTa Ha nporectepoHa

npoabinkaBaTt Aa ce yBenvyasar.

Mpn KyykaTa anUeEKNeTKUTe
Ce OTAENAT KaTo MbPBUYHN OOLIUTH
M 3aBbpwBaT MEWOTUYHO CU
nenexHe, T. e. y3psasat 1 — 2 gHu
cneng Heqa (Farstad et al.,, 1989,
Hyttel et al., 1990), nopaan koeTo

noaxoasLmnaT MOMEHT 3a
OCEMeEeHsABaHe e 2 [OHW cnefn
oBynauuata. B TasM Bpb3ka

HamMepeHOTO OT Hac npepgnara
HOBM nepcneKkTnamn 3a
onpenensHeTo W. iamepBaHeTo Ha
BarMHanHoTo CbNpPOTUBMEHME
npnaobuBa NPakTUYECKo 3HaYeHne
Npy CbllecTByBalla Bb3MOXHOCT

Ja ce wu3Bbpwar cepua OT
U3MepBaHus Mo  BpemMe Ha
npoecTpyca " ecTpyca.

HannyneTo Ha naknyeHnsa B Tasmn
Bpb3Ka Hamnara 3aabJDKUTENTHOTO

important and objective point when
interpreting the results of our study
the occurrence of ovulation.

Although we found some
individual  variations, we can
conclude that there is a tendency
to a sharp decrease of vaginal
resistance peak values on the day
after ovulation, when progesterone
levels continue to increase.

In the bitch primary oocytes
are ovulated and fertilization
cannot occur until 48 to 72 hours
after ovulation (Farstad et al.,
1989, Hyttel et al., 1990).

Therefore, the most
appropriate time for mating or
artificial insemination is 2-3 days
after ovulation.

In this regard, the
measurement of vaginal
impedance could find a practical
application for determination of
ovulation and optimal breeding
time in the bitch if there is a scope
to make series of measurements
during proestrus and estrus.

The presence of exceptions
in this context requires comparing
of the obtained values with the
results of other methods of
analysis.

It is necessary our first results
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CbMOCTaBsAHE  Ha  MOJy4YeHuTe
CTOMHOCTU C pe3ynTaTuTe oT Apyru
mMeToau 3a nscregBaHe.

Heobxoammo e Te3n Hawm MbpBu
nscrnenBaHusi aa 6baat
NOTBbPAEHN MNpu no-ronsiM Gpon

XNBOTHU n BrocrneacTeve
AoKasaHu ypes ycneLwHo
3annoxaaHe.

Mpes nbpBMA OeH  Ha
Anectpyca pernctpupaHuTe

CTOMHOCTW Ha MMnedaHca Mexay
801 170 Q (126.88+27.74 Q) 6sixa

AOCTOBEPHO No-HUCKMN B
CpaBHEHMe C Te3u npes3 ecTpyca
(P<0.001) npu Hannune Ha
0asanHu CTOMHOCTU Ha

ecTpagmona M BWUCOKM HMBA Ha
nporecTepoHa.

B nposegeHute Ao
MOMEHT  unacneaBaHus
N3BBbPLLBAHO JeTanrnHo
CbMNOCTaBAHE Ha HMBaTa Ha
nporectepoHa M ecTpaguorna CbC
CTOMHOCTMTE Ha  BarnHanHoTo
cbnpotmBnenune. [JOKOMKOTO ToBa
€ npaBeHoO, TO Ce € OTHacsano 3a
€OVHNYHU KUBOTHMW.

HamepeHuTe oT Hac
pesyntatm npuM  uacnegBaHata
rpyna ot 16 XMBOTHW He HW faBar
OCHOBaHMe gda TBbpAUM, 4e
BarMHanHOTO CbMPOTUBIIEHNE NpU

TO3U
HE e

Ky4kKute e B HenocpeacTBeHa
3aBUCUMOCT €VNHCTBEHO oT
abconoTHUTE HMBA Ha
ecTpagnona W nporecTepoHa.

Bbnpekn ye NUKbLT B CTOMHOCTUTE
Ha WMnNeHgaHca HacTbnBa B
MOMEHT, KOorato HMBOTO Ha
ecTporeHuTe ce [MOHWXaBa, a
nporectepoHa 3aroyBa pJda ce

to be confirmed in a larger number
of animals and subsequently
proven by successful breeding.

On the first day of diestrus
registered impedance  values
between 80 and 170 Q
(126.88+27.74 Q) were reliably
lower than those in estrus
(P<0.001) in the presence of basal
levels of estradiol-17f and high
progesterone levels.

Until now there was no detail
comparison of the levels of
progesterone and estradiol-17(3

with the wvalues of vaginal
impedance.
Based on our results, we

could not conclude that vaginal
electrical resistance in bitches is
correlated only by the levels of
estradiol-17f3 and progesterone.

Although the peak in the
values of impedance occured at a
time when estrogens decreased
and progesterone began to rise, it
could not be claimed with certainty
that the values of vaginal
resistance  are defined by
combined or sequential action of
these two hormones.

Perhaps there are other
factors and mechanisms
responsible for the dynamics of
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yBenuyaea, He 6u Morno ga ce
TBbPAM CbC  CUIYPHOCT, 4e
onpefensawo 3a CTOMHOCTUTE Ha
BarMHanHOTO CbNPOTUBMEHME €
KOMOUHUPAHOTO nnn
nocrnenoBaTeNHOTO Bb3gencTeme
Ha Te3n OBa XopMmoHa. BepodATHo
umMa un dpyru  dpaktopy M
MexaHu3Mu, OTroBOpHMU 3a
AVHaMyKaTa Ha CbNpOTUBIEHNETO.
EouH oT T1Ax 6M mMorbn ga 6bae
LH-nuka, xmnoTtesa, KOATO Be4e ca
nskazanm un Riesenbeck and
Hoffman (1994).

Heobxogumo e pga ce
otbenexu, 4Ye npu HUKOSA OT
KyykuTe BKMNIOYEHM B onuTHaTta
MOCTaHOBKA  BMOCNEACTBME  HE
Oewe ycTaHOBeHa reHuTanHa
natonorms 3a nepuog OT efHa
roanHa.

n3soau

Mpn npoBegeHOTO OT Hac
nscrieaBaHe Bbpxy 16 Ky4ku
yCcTaHoBUXMe, 4Ye npu 14 XMBOTHU

Han-BUCOKOTO BarMHaJiHOTO
CblrnpoTuBIiEeHNe CbBnagatue C
MOMEHTa Ha oBynauuda, Kato

CbLieBpeMEHHO He Onxme mornu
Aa NnoCo4YnM KOHKPETHU CTOMHOCTM

Ha  uWMMeHgaHca, KouTo  fAa
kopenupatr C  MOMEHTa  Ha
oTAensHe  Ha  AlUeKneTKuTe.
OnpegensHeTo Ha BarMHamHoTO
CbNPOTMBIEHNE KaTo
AnarHocTu4eH MeTop, 3a
AeTepMUHMpaHe Ha MOMEHTa Ha
oBynauusi nma NpakTU4ecKo
3HayeHue, Korato € Bb3MOXHO Aa
ce nssbpLIaT cepus oT
M3MepBaHNss N0  BpemMe Ha

impedance. One of them could be
the LH-peak hypothesis
(Riesenbeck and Hoffman, 1994).

It should be noted that in
none of the bitches included in the
experiment was diagnosed any
genital pathology for a period of a
year after it.

CONCLUSIONS

In our study it was found that
in 14 of 16 bitches the highest
vaginal electrical resistance
coincided with ovulation, but we
can not give certain values of
impedance at this time.

This vaginal parameter could
be used as a diagnostic method for
determination of ovulation when it
is possible to carry out a series of
measurements during proestrus
and estrus.

The results do not give us
reason to specify a particular
relationship between the levels of
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npoecTtpyca n ectpyca. | estradiol-173, progesterone and
MonyyeHute pesyntatmu He Hu |the values of vaginal electrical
JaBaT oOCHOBaHME pda noco4vmMm | resistance in the bitch.

KOHKpeTHa B3aMMOBpPb3Ka Mexay
HMBaTa Ha 17B-ecTtpagwnon,
nporectepoHa M CTOMHOCTUTE Ha
BarMHaNHOTO CbMNPOTMBIEHNE MpPU
TO3M BN, XKUBOTHWN.
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