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nocTHaTankeHOro nepuoga. ﬂpeﬂ,CTaBJ’IEHa MeToAWKa uccnegoBaHuUA, KoTopad gaeT BOIMOXHOCTb
AnardoctupoBaTtb TMNOTEPMUIO, TMNOKCUIO, FI/II'IOTpOdDI/II'O N HEKOTOopbIe Apyrue NnaTtoslormn NopPocAT.
KrtoyeBble crioa: TENNMOBU30OP, MNOPOCATAa, FI/II'IOTpOdDI/IH, rmnoTepMuna

USE OF THERMOGRAPHIC IMAGING IN DIAGNOSTICS OF NEONATAL PATHOOGIES AND
CONDITION IN NEWBORN PIGLETS
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Kharkiv State Zooveterinary Academy, Kharkiv

Summary. The problem of getting pigs with high development potential remains relevant. It is
particularly acute in small and medium-sized farms, where feeding is often scarce and inadequate, with
high concentration of derived peroxidic oxides of lipids, decreased antioxidant activity, abiotic conditions of
animal keeping.

The underlying cause of this pathology is the lack of antenatal development giving rise to
malnutrition and hypoxia in fetus and later in newborn piglets. Often these pigs develop hypothermia. The
determination of clinical condition in newborn piglets is the subject of many studies. We have created a
computer program for evaluation of clinical condition and development potential of newborn piglets.
However, the practice requires modern methods and designs that are easy to use.

The objectives of this research were to develop and implement a method of a remote projective
determination of clinical condition and weight of newborn piglets as well as diagnostics of antenatal
pathologies such as malnutrition, hypothermia and hypoxia. The first experimental group included sows
without physiological pregnancy and farrowing disorders and piglets that had no clinical signs of
malnutrition and hypothermia at birth. The diet was balanced.

The diet of the second experimental group had deficit of protein and carotene. These animals
were diagnosed with placental insufficiency, labor dystocia and placenta delay. Piglets had signs of
underdevelopment. The measurements are conducted from the distance of 3 meters, temperature range
between +20 and +50° C. The range of colors is blue and red with medium contrast. This method allows to
determine overall body temperature, to diagnose hypothermia as well as completeness of
thermoregulation development in piglets. When reading the thermographic images one evaluates the
proportion of "warm" and "cold" colors, which makes it possible to objectively asses the level of blood
supply in certain parts of the newborn’s body.

Thermographic images can be captured and used for a more detailed study. Analysis of
thermographic images allows you to determine hypothermia and malnutrition in piglets in the early stages
of postnatal period as well as to diagnose several diseases such as antenatal malnutrition and those
involving local hyperthermia.

Implementation of this method can significantly reduce the use of human and economic
resources in the diagnostics of postnatal pathologies, to adjust keeping conditions for newborns and
predict further development of piglets.
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AHHOMauisa. B cmammi HagedeHo OaHHIi wodo ennusy mpusanocmi podogo2o npoyecy y Kopig
ma ceuHoMamoK Ha cmaH opaaHiaMy HO80HapodXeHuUx meapuH. Tpuesanicmb podig y Kopie nepuwozo —
Yemeepmoeo omesieHb 3a yM0O8 HapOOXeHHA QYHKUJOHaIbHO akmueHUX ma 3 O3HakaMu 2inoKcil measm
cymmeeo eidpizHanacs. Y Kopig — nepeicmok npouyec HapodxeHHs byHKUJOHanbHO akmugHUX mensam bye
y 1,15-1,20 pasu doswum, HiX y Kopie 2—4 omeny. Y 30 % Kopie — nepseicmok i3 3azaibHol KinbKocmi
docnidOHUX meapuH criocmepizanucs ycknadHeHi podu. MoHimopiHa podoegoi disnbHocmu CceUHOMAamoK
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dossonie ecmaHosuMU, WO 3a2allbHa KiflbKicmb MepmeoHapoxXdeHux nopocam cknas 7,27%, y cmaHi
mauepauii 20,22% 3 Hux. Bi0 ceuHomamok, y akux mpusanicmpb podie 6yna 8o 2-x 2oduH, ompumaHo 3,4
% mepmeux nopocam i 5,6 % e cmani einokcil. NidsuuweHHs mpueanocmi podig 8o  4-x 200uH npu3eesno
0o HapodxeHHs 7,2% mepmeux nopocam i 12% & cmaHi ainokcii, a 8o 6 - u 200uH i binbuie - 6idnogidéHo
24,8% i 28,6%.

Knroyoei cnoea: mensma, nopocama, ainokcisi, podoeull npouec.

AkTyanbHicTb npo6nemu. [inokcis nnofja i HOBOHAPOAXKEHUX TBaApPUH, TEMAT Ta MOPOCAT,
3aliMae 3Ha4He Micle B CTPYKTypi Mnpe - Ta NOCTHaTalbHOI 3aXBOPIOBAHOCTI Ta CMEPTHOCTI TBapWH.
BaxnmMBolo yMOBOK 3MEHLUEHHS 4acTOTW 3axXBOPKOBaHb Cepef HOBOHAPOLXEHWX | 3HUXEHHS
nepuHaTanbHOI CMEepPTHOCTI € CBOeYacHe BU3HaYeHHSA [MOKCii nroja Ta HOBOHAPOAXEHWX TBaPWH.
3anponoHoBaHi pi3HOMaHITHI cnocobu BUABMEHHS FiNOKCIi NNofa i HOBOHAPOAXKEHUX TENSAT, O4HaK iCHYHOMi
METOAN He BUABNAIOTL NMOYaTKOBUX O3HaK MMOKCii Ha piBHI KNITMHHUX MeMbpaH. Bigomo, o ABuLe rinokcii
i meTaboniyHi 34BUrKM TICHUM YMHOM MOB’A3@Hi i3 CTPYKTYpHO-PYHKLIOHANBHUMMW 3MiHaMU  KITITUHHUX
MeMbpaH, cepef SAKAX BeNIMKE 3HAYEHHA MalTb MpOLEcHM MEPEKUCHOro OKWUCIEHHA ninmigie i
aHTWOKMCIIOBANBHWIA 3aXUCT OpraHiamy.

3aBaaHHA pocnimKkeHHA. [ocnigutw  npouecu  MepekicHOro  OKWUCMEeHHA  ninigie i
aHTWOKCULaHTHOrO 3axMCTy MniofAa Ta HOBOHaPOAXKEHUX TBapUH.

Matepiann i metoau pocnigxeHHa. B rocnogapctBax Cymcbkoi Ta [lonTaBcbkoi obnacTi
cnocTepiranu 3a pofoBOK AIAMLHICTIO KOpIB Ta CBUHOMATOK. [10 Mipi OTeneHHs KopiB, BW3Hadanu
pyHKUiOHANBHWUIA CTaH HapOAXEHUX HUMM TEMAT, i BiAHOCKIN iX [0 rpynun KriHi4HO 3f0poBux abo X Tux,
AKi Hapogunuca y cTaHi rinokceii. [1o kKoxHoI nigrpynu BigHOCKNK no 5 Tensar.

3 MeTOl0 BCTAHOBIEHHS MPUYUH HAPOLXEHHHA MOPOCAT Yy CTaHi Mnokcii i MepTBUMM, Hamu
NpoBeLEHO MOHITOPUHI pofAoBoi AiAnbHocTi y 102 cBMHOMaTOK B rocnogapcreax [lonTaeBcekoi obnacTi. B
npoueci MOHITOPUHIY BU3HAYUNU TPUBAmCTb POAIB, KiNbKICTb HapOAXEHWX MNOPOCAT, YeproBicTb IX
HapoKeHHs (KMBUX | MepTBMX) Ta y cTaHi rinokcii. Mo Mipi HapoAXeHHSA NOpPOCAT BU3HaYanu iX cTaH i
BiJHOCUNK TX A0 rPpynu HOBOHAPOLXEHUX TBapWH 3 BigMOBIAHUM CTaAHOM: KMiHIYHO 340pPOBI Ta y CTaHi
rinokcii nopocsTa. Bigbip 3paskiB KpoBi 3 cyAWH NyNOBUHMW MNOZLIB NPOBOAUNN 3@ AOMOMOrO BakyyMHOro
KOHTelHepa nna 30opy KpoBi y cnewjiankbHi Npobipku 3 renapnHOM i TEPMIHOBO Ha Nbofy AOCTaBNANM ANs
JocnigxeHb y nadopatopito. [ToKa3HUKU OKCUIEHOBOIO rOMeoCTasy Ta KUCMOTHO-NyXHoro 6anaHcy Kposi
nnoja i HOBOHaPOAXEHUX TBapwH AocnidXXyBanu Ha aHanizaTopi rasis kposi Easy Blood GAS Medica,
(CLLA).

OtpumaHi gaHi 6ynu onpauboBaHi 3a gonomoroto nporpam Office Excel 2007 Ta Statistica 7.
OuiHky BiporigHocTi npoBoaunnu 3a t- kputepiem CT'rogeHTa.

Pesynbtatn pocnimxkeHHA. KoHTponb Ta aHania pofoBoi AianbHocTi noHag 150 kopis
[LO3BONUNKM HaMm BCTaHOBUTHU, wWo 6ina 21% nopoginnsa notpebytoTb akylwepcbkoi gonoMorn. OTpumaHi
HOBOHapoXeHi TensaTa Big AaHWX KOPIB HapofdKyBanuchb 3 03Hakamu rinokcii. TpuBanicTb pofis y Kopis
MepLloro — YeTBEPTOro OTeNeHb 3a YMOB HapohXeHHs (PYHKLiOHanbHOAKTUBHWX Ta 3 O3HakaMu rinoKcii
TenAT CYTTEBO BiApi3HANacsa. Y KopiB — MepBiCTOK Npouec HapoAXeHHA PYHKUiIOHANBHO aKTUBHUX TenaT
TpuBaB y cepeaHbomy 6069 xB. [Npun Yomy, y KopiB — nepBicTok BiH 6yB y 1,15—1,20 pa3u JoBLUMM, a OTXe
TpuBaniwum ByB y HUX | TUCK Ha Mnig, HiX y kopiB 2—4 oTeny. Lle oco6nnBo NOMITHO Mpu CriBCTaBMEHHI
TpuBanocTi okpemMux ctafiil. MNMepwa cTafgia faHoro npoLlecy y KopiB—MNepBicTOK BusBMNack Ha 15,64—
28,95% - TpuBarniwe, HX y KOpiB ApYyroro Ta TpeTboro oTeneHb. [pyra cTagia poais Tpusana y Kopis
neplioro oteny (nepwa nigrpyna) B 1,44 — 1,28 pasa (p < 0,01), a Tpeta -8 1,15 — 1,13 pa3a goswe (p >
0,05), Hixx y KopiB gpyroro — yeTBepToro oteny. Y 30 % KopiB — NepBICTOK i3 3aranbHOT KiNbKOCTI 4OCHigHMUX
TBapWH cnocTepiranuca ycknagHeHi poau. MNpu UbOMy 3pocTana TpuBanicTb ycix cTafi pogis. lNMepwa
CTafis 3a YMOB HapOAXeHHSA MiNOKCUYHUX TENAT B cepefHboMy 3pocTana B 3,04 pasa (p > 0,001), pogoBa
apyra ctagia — spoctana B 1,43 pasa (p > 0,01), a Tpeta — B 1,22 pa3a. Y KopiB nepLloi rpynu npotec
poais 6yB 3Ha4yHO TpuBaniwum (B 1,43 pasa, p > 0,01) To6T0 Ha 4,3 rogunHK. 13 3aranbHOI KiNbKOCTi TeNAT,
oTpuMaHux Bif kopie nepsicTok, 30 % 3a3Hanu J0A4aTKOBOro HaBaHTaXEHHs NOB'A3aHoro 3 pogamu, i
noTpebyBanu pogosoi 4ONOMOrH.

Y KkopiB fpyroi — 4eTBepTOi rpynu napameTpu ycix cTagiil podie, AK Npasuno, Mano Bigpi3HANUCH.
MigroToBYa (MepLua) cTagia poAiB y KopiB Uux rpyn B cepeAHboMy TpuBana Big 76+3,0 go 82,0+6,0 xs.,
Apyra cragis — npu HopmanbHoMmy nepebiry Tpusana 50+4,0 — 58+5,0 xB. Hailbinbw Tpusanoto Gyna
TpeTa cTafiq, siKka y KopiB Apyroro Ta TpeTboro oteneHHa ctaHoBuna 380+10,0 — 386+8,0 xB. B uinomy,
TpuBarnicTb pofdiB y KOpiB Apyroro Ta TpeTboro oTeny craHosuna 506+12 — 52018 xB. (8,4—-8,6 roguH). Y
KOpiB ApYroi — 4eTBepTOi rpynu A04aTKOBOr0 HaBaHTaXXeHHS, NOB'A3aHOro 3 pojamu, 3a3Hanu BignoBigHO
16,67; 17,651 16,67 % HOBOHapOAXEHUX TENAT.
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Y KopiB 4eTBepTOI rpynu TpuBanicTb YCiX cTagiil poaiB BUABUNUCA HE3HAYHO JOBLLOKD, HIX Y KOpPIB
apyroi i TpeTboi rpynu. OfHak, y NOPIBHAHHI 3 iX TpUBanICTIO y KOpIB NepLuoi rpynu, BoHa Oyna KopoTLLo
Ha 13,2 % (B 1,15 pa3a). disionoriyHi poan y Kopis nepLuoi rpynu Tpusanu BignosigHo Ha 16,50, 14,19 Ta
13,20 % poBlue, HixX Yy KopiB ocTaHHix rpyn. Y 19,05 % Big 3aranbHOl KinbKOCTI KOpiB, pofoBa JifnbHICTb
AKUX Nignsrana MOHITOPWHrY, HapoAWnuChb TensATa 3 O3Hakamu Finokcii i noTpebyBanu akyllepcbKoi
gornomorn. [pu HapoAXXEeHHI TENAT 3 03HaKaMM TiMOKCii TpMBanicTe Nepelm i NoTyr i oByMOBMNEHUA HUMM
Tuck 6ynu B 1,43 pasa JoBLUMMKM Y KOpiB NepLuoi rpynu (BignosigHo B 1,32, 1,36 i 1,42 pa3a B NOpIiBHSAHHI 3
KopoBaMu ocTaHHix rpyn, p < 0,01). [pu MOHITOpWHrY pofoBOi AiANbHOCTI ¥ 63 KOpiB HaMW OTpUMaHoO Bif
HUX 12 TenAT 3 03Hakamu rnokcii, Wwo craHoBuTL 19,05%. MigBULLEHHSA TpuBanocTi podiB HeraTMBHO
BMIMHYNO Ha OKCUreHOBMWI rOMeOoCTa3 OpraHisMy HOBOHapOAXXeHUX TenaT. PesynstaTv Hawmx gochigxeHb
cBig4aTh, WO y TendAr, AKi HapogWnucb 3 O3Hakamu rinokcii, pH KpoBi Oyna 3HAYHO HWXKYOM, HIX Y
PYHKLiOHaNbHO aKTUBHWUX TensaT. Tak y TenAT nepLuoi rpynu, sKi HAapoAMnWCh Yy cTaHi acdikcii, gaHui
nokasHWK 3HwxyBaBcs Ha 0,212, 3HmxeHHA pH KpoBi cynpoBofxyBanocd 36inbLUeHHAM BMICTY iOHIB
BoAHto B 1,51 pasa y MopiBHAHHI 3 (yHKLiOHanbLHO akTuBHUMUK Tenatamu (p<0,001). MoaibHa auHamika
3MiH HaMW BCTaHOBMEHa | Y HOBOHaPOMXKEHUX TENAT OCTaHHIX gocnigHux rpyn Lle € cBigyeHHaM Toro, Lo B
OpraHiaMi TenaT ycix TpbOX rpyn, WO HapoAMNUChL 3 03HaKaMu TiMokcii, MaB Micue aumpos. HeobxigHo
BIAMITUTHK, IO NOPSA i3 3HWKEHHAM napuianbHOro TUCKY OKCUIeHy Y KPOBI TensT, Lo Hapogunuce 3
03Hakamu rinokcii (1-3 rpyna) BusBneHo 36inblieHHA napyiansHoro Tucky CO2. Y TenaT ABOX rpyn, Lo
HapoAuWnuch 3 03Hakamu rinokcii, (2—a Ta 3—A rpyna) napujiansHUil TUCK BYrrmeknucnoTn susasusca B 1,56—
1,37 pa3a BuLle, HIX Y dyHKUiOHaNbHO akTuBHUX TenaT (p<0,01). HaMu BCTaHOBMEHO, WO NigBULLEHHS
BMICTY KWCIWX NPOAYKTIB B OpraHiaMi TensaT, WO HapoAWnUCb 3 O3HaKamW TinoKkcii pisHOro cTyneHs,
CMPUYMHAE 3HUWXKEHHS HacUYeHHS KpoBi OKCUreHoM. ArnbBeonspHo—apTepianbHUA OKCUreHOBWUIA rpagieHT
6yB 3HaYHO BULLMM Y PYHKLiOHANBHO aKTUBHWX HOBOHAPOAXEHUX TENAT. Y TeNAT nepLloi — TPeTOI rpynu
BiH BusBMBCA B 1,31-1,15 pasa Hwxuum (p<0,01). PecnipaTopHuit iHOeKC Yy dyHKLiOHaNbHOAKTUBHUX
HOBOHapOAXeHWX TeNAT BusBuBca B 1,22 pasa, (p<0,001), y 1,09 pasa tay 1,12 pasa (p<0,05) GinbLue.

MoHITOpiHI pofoBOi AiANBHOCTI CBUHOMATOK A403BOMIB BCTAHOBUTU, LUO Bifj KOXHOT CBUHOMAaTKK
OTpUMaHO B cepefiHbOMY Mo 12 nopocAT. 3ararnbHa KinbKiCTb MepTBOHapOXAEHWX MOpocAT ckraB 89
ronoB (7,27%), y ctaHi Mmauepauii 6ynun 18 3 Hux, abo 20,22%. Y 51 nopocs 3 ocTaHHix 71 6ynu HasBHI
O3HaKW XMUTTSH, OfHaK BOHW MMHYNW BNPOAOBXK NepLimx 5-7 xB. Micnsa HapoAXeHHSA. Bpaxosytoun Te, LWo Big
KOXHOI CBMHOM&TKMW OTPUMaHo B cepefHbOMYy Mo 12 nopocAT, HeobXigHO BKa3aTW, WO TpuBamnicTb
POAOBOrO MpoOLECY Yy HUX CYTTEBO BigpisHAnacb. Y 48 cBuHomaTok (47,06 %) TpuBanicTe pogis Gyna
MeHLLe, HiX ABi roAWHU i Bif UMX TBapUH OTPWU MaHO HaliMeHLUa KiNbKiCTb MePTBOHAPOAXEHUX NOPOCAT. Y
33,33 % cBuHOMaTOK Mpouec pogis TpuBaB [0 4-x roguH i Ginblwe 4-x roguH BiH TpuBaB y 19,61 %
TBapuH. PesynbTaTu pJocnigxeHb cBigyaTb, LWO MOAOBXEHHS MPOLECY POAIB CYNpPOBOAXYETHCH
30iNMblUEHHAM HapOAXKEHHSA Kiflb KOCTW TMOPOCAT Yy CTaHi [inokcii Ta MepTBOHapoAXeHux. Hamwu
BCT@HOBIEHO, LLO Bifj CBMUHOMATOK, ¥ AKX TpUBaniCTb pogiB Oyna Ao 2-X roguH, oTpumaHo 3,4 % mepTBux
nopocaT i 5,6 % B cTaHi rinokcii. MigBULLEHHA TpuUBanocTi pogie 40 4-X roguH NPU3BENO L0 HapOAXKEHHA
7,2% mepTBUX MOPOCAT | 12% B cTaHi rinokcii, a 4o 6 - n roauH i 6inblwe - BignosigHo 24,8% i28,6%.

BucHoBKu
1. AuMpo3 TensaT i NOpOCAT, AKi HapOAWNMCL Yy CTaHi FMOKCii CynpoBoAXYeTbCA 3b6iNbLIEHHAM

BMICTY IOHIB rigporeHy y kposi (p<0,001).

2. OKcWUreHoBUIA romMeocTas TenaAT Ta MOpPOCAT AOCNIAHWMX TPyn XapakTepu3yBaBcs TMNOKCiE

(p<0,01) i rinepkanHieto.
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AHHOTauus. B cTaTbe npuBefeHbl JaHHble KacaemMo BAWAHUSA NPOLOSKUTENbHOCTU POJOBOIO
nmpouecca Yy KOpPOB W CBMHOMATOK Ha COCTOSIHUE OpraHu3Ma HOBOPOXAEHHBIX JKUBOTHbIX.
MpoAoMKUTENBHOCTE POJOB Y KOPOB MEPBOro - YeTBEPTOro OTeNa B YCMOBUSAX POXAEHUSA PYHKLUMOHANBHO
aKTUBHbLIX U C MPW3HaKaMy TMNOKCMU TENAT CyLeCTBEHHO oTnuyanack. Y KOpOB - MepBeCTOK MnpoLecc
poXaeHNs PYHKUMOHANBHO aKTUBHBLIX TenAT 6bin B 1,15-1,20 pasa gnuHHee, YeM y kopoB 2-4 oTena. B
30% KopoB - nepBeHel, U3 0BLLEro KonM4yecTBa OMbITHLIX XXUBOTHBIX HabMO4annch OCNOXHEHHBIE Pogbl.
MOHWTOPWUHI POLOBOA AEATENbHOCTM CBUMHOMATOK MO3BOSISIET YCTAaHOBWUTbL, YTO obLlee KOMWYeCTBO
MepPTBOPOXAEHHbLIX NMOPOCAT cocTaBun 7,27%, B cocToaHMM Mauepauun 20,22%. YanuHeHue npouecca
POAOB COMNPOBOXAAETCA YBENMYEHUEM POXAEHWA KONMMYecTBa MOPOCAT B COCTOSIHUM TUMOKCUM U
MepTBOPOXAEHHbIX. CBUHOMATKM, Y KOTOPLIX MPOAOIIKUTENBHOCTE POLOB Obifla 40 2-X YacoB, MOfy4YeHo
3,4% mepTBbIX NopocAT i 5,6% B COCTOAHWUU MMMOKCUN. [TOBbILLEHWE NPOAOIMKUTENBHOCTU POAOB A0 4-X
YacoB NpuUBENO K poxaeHuto 7,2% MepTBbIX NopocaT i 12% B COCTOAHWMU TMMNOKCUK, @ B 6 - U HYacOBOW K
Oonee - cooTBeTCTBEHHO 24,8% 1 28,6%.

KntoveBble croBa: TenaTa, MOPOCATa, MMMNOKCUs, POAOBOIA MpoLecc.

CHILDBIRTH PROCESS AT THE FEMALE AND HYPOXIA OF THE FETUS AND NEWBORN ANIMALS
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Summary. The article is talking about the effect of the duration of the generic process in cows
and sows on the state of the organism of newborn animals. The duration of labor in cows of the first and
fourth calving under conditions of the birth of functionally active and with signs of hypoxia of calves was
significantly different.

Sampling of blood from the vessels of the umbilical cord of fetuses was performed using a
vacuum container for blood collection in a special heparinized tubes and immediately on ice were taken for
study in the laboratory. Indicators oxygenbag homeostasis and acid-base balance of the blood of the fetus
and newborn animals were investigated using the blood gas analyzer Easy Blood GAS Medica (USA). In
blood samples on the analyzer determined the following indicators oxygenbag homeostasis: pH, PO2,
PCO2, and the content of ions H+, PO2, TCO2, % SO2, O2ct A-a DO2, Ri, P. To study the acid-base
balance in blood samples were determined: pH of blood - the content of hydrogen ions (H+), BEb-an
excess of bases in the blood, mmol/l; BEect - an excess of bases in the extracellular fluid mmol/l; SBC -
standard bicarbonate, mmol/l; HCO3 - content of bicarbonate, mmol/L.

In cows - the first-born, the process of production of functionally active calves was 1,15 - 1,20
times longer than in cows 2 - 4 calves. This is particularly noticeable when comparing the duration of
individual stages. The first stage of this process in cows - the first-born was 15,64 - 28,95 % - longer than
the cows of the second and third calving. The second stage of labor lasted in cows of the first calving (the
first subgroup) in 1,44 - 1,28 times (p <0,01), and the third - in 1,15 - 1,13 times longer (p> 0,05), Than in
cows of the second - fourth calving. In 30 % of cows - the firstborn from the total number of experimental
animals observed complicated birth. Monitoring of the labor of sows allows to establish that the total
number of stillborn piglets was 7,27 %, in maceration 20,22 %. The prolongation of the process of birth is
accompanied by an increase in the number of piglets in the state of hypoxia and stillbirths. Sows with a
labor duration of up to 2 hours received 3,4 % of dead piglets and 5,6 % in a state of hypoxia. An increase
in the duration of labor up to 4 hours resulted in the birth of 7.2 % of dead piglets and 12 % in a state of
hypoxia, and in 6 hours and more, respectively, 24.8 % and 28.6 %.

Key words: calves, piglets, hypoxia, childbirth process.
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