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Abstract

Background. In recent years, there has been a growing interest in modern meth-
ods for diagnosing feto- and uteroplacental insufficiency in cattle, which is due to
the need to improve the reproductive health of animals and the quality of newborn
offspring. The use of echographic and electrocardiographic methods makes it pos-
sible not only to assess in detail the condition of the fetus and uterus, but also to
predict the course of pregnancy, which is crucial for preventing adverse outcomes.
Particular attention is paid to hypoxic myocardial damage in cows, which is iden-
tified as one of the leading causes of adverse reproductive outcomes. This condi-
tion is associated with metabolic disorders, which in turn leads to the development
of pathological metabolic acidosis. Acidosis has a depressing effect on enzymatic
processes in the fetus, which can cause serious disturbances in its development
and, as a result, negatively affect the health of newborn calves. The introduction of
comprehensive monitoring, including regular ultrasound examinations and electro-
cardiographic monitoring, allows for timely detection of predisposition to feto- and
uteroplacental insufficiency. This, in turn, creates the opportunity for early interven-
tion and correction of identified disorders, which contributes to improving pregnan-
cy outcomes and reducing the risk of prenatal pathologies.

Purpose. The objective of the present study is to develop methods for compre-
hensive monitoring in order to predict prenatal disorders in calves born from cows
with complicated pregnancy.

Materials and methods. At the SPK Plemzavod Vtoraya Pyatiletka, from 2023
to 2024, the main studies on monitoring and predicting prenatal disorders in calves
born to cows with feto- and uteroplacental insufficiency were carried out.
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As an object of research, 200 heads of dry first-calf cows aged 24 to 48 months were
selected by the blind sampling method. Thus, the first group (A) consisted of 100 ani-
mals with uncomplicated pregnancy and childbirth, while the second group (B) included
100 animals with complicated pregnancy due to feto- and uteroplacental insufficiency.

The selection of the livestock was carried out on the basis of anamnesis and
physiological examination. To monitor and predict prenatal lesions in calves born
to cows with feto- and uteroplacental insufficiency, a comprehensive clinical and
laboratory study was conducted, namely: detection of signs of acute intrauterine
fetal hypoxia during cardiographic monitoring using a Schiller AG Cardiovit AT-1
VET electrocardiograph, while assessing the heart rate (HR), morphology of the P
wave, QRS complex and T wave, amplitude and duration of the P wave, QRS com-
plex and T wave, duration of PR and QT intervals.

Determination of fetal growth deviations, echogenicity of the coruncle structure
was carried out based on the results of an ultrasound examination using the Easy-
Scan:Go device for cattle.

Evaluation of the decrease in blood flow and the state of the vessels in the fe-
tal-uterine interface were determined by Dopplerography using a veterinary echograph
Doppler FDC8100V from the manufacturer Shenzhen Well.D Medical Electronics.

Results. According to the obtained results of Dopplerography, 76% of cows
with complicated pregnancy from group B have a decrease in blood flow through
the fetal-uterine interface, which indicates a state of stress of the fetus and its under-
development. In addition, 54% of animals from group B have changes in blood flow
pulsation and blood oxygenation. In cows of group A, the results of Dopplerography
are within the normal range, only 15% of animals have increased oxygenation rates,
which do not have serious consequences for the further development of the fetus.

Conclusion. Early diagnosis and timely administration of preventive and ther-
apeutic measures are necessary to prevent the risk of developing postnatally signif-
icant diseases and improve the reproductive health of cattle. The introduction of
an integrated approach to monitoring and predicting prenatal disorders can signifi-
cantly improve the effectiveness of veterinary practice and ensure the well-being
of both mothers and newborns.
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placental insufficiency
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Hayunas cratbst

KOMILJIEKCHBIA MOHUTOPUHT
N IMMPOI'HO3UPOBAHUE INPEHATAJIBHBIX
HAPYIIEHUM ¥ TEJAT, POXKJIEHHBIX OT KOPOB
C OCJTOKHEHHOH BEPEMEHHOCTBIO

B.C. Camoinenxo, A.A. J/lanuna, A.H. ’Kueooeposa,
C.B. Ilywikun, E.B. Céemaaxosa

Annomayus

Oo6ocHoBanme. B mocneaame roasr BO3poc HHTEPEC K COBPEMEHHBIM METOIaM
JUarHOCTUKU (PETO- U MAaTOYHO-ILIAEHTAPHOI HEOCTATOUHOCTH Y KPYITHOTO PO-
raToro CKOTa, 4To 00yCI0BICHO HEOOXOAUMOCTBIO YIyUIIEHHs! PEIPOAYKTHBHOTO
3]I0pOBbS AKUBOTHBIX U KaueCcTBa HOBOPOKACHHOTO MOTOMCTBA. Mcnonb3oBanue
9XOTpaGUIECKUX U ANEKTPOKapAHOrpahUIeCcKUX METOIOB ITO3BOJISIET HE TOIBKO
JEeTAIbHO OLEHUTh COCTOSHUE IUIOJA U MAaTKU, HO U IPOTHO3UPOBATh TEUCHUE
OepeMEHHOCTH, YTO KpaiiHe BayKHO JUIS NPEIOTBPALICHNS HeOIaronpusTHBIX HC-
x0710B. Oco00e BHUMaHHE YAEISETCs THIIOKCHYECKOMY TOBPEKACHUIO MHOKap-
Jla y KOpOB, KOTOPOE CUMTAETCs OAHOM M3 BeAyLIUX MPUYMH HEOIaronpUsSTHBIX
PEIPOAYKTUBHBIX UCXOJO0B. DTO COCTOSHUE CBA3aHO C METaOOIMUECKUMHU Hapy-
LICHUSMH, KOTOPbIE, B CBOIO O4Yepe/b, MPUBOIAT K PA3BUTHUIO MATOJIOTHYECKO-
ro MeTaboIMUYECKOro alu03a. ALUI03 OKa3blBacT yrHeTalollee Bo3ielicTBre Ha
q)CpMeHTaTI/IBHBIC IMPOIECCHI B OPraHu3Me 1jioaa, 4TO MOKET BbI3BaTh CEPHE3HBIC
HapylICHHs B €r0 pa3BUTHU U, KaK CIIEJICTBHE, HETaTUBHO OTPA3UTHCS Ha 370POBbE
HOBOPOXKIEHHBIX TeJAT. BHEApEeHHE KOMIIJIEKCHOTO MOHUTOPHUHTIA, BKIIIOYAIOLIE-
rO peryisipHbIC YIbTPA3ByKOBBIC MCCIICAOBAHUS M AJIEKTPOKAPAUOTpapUICCKHHA
KOHTPOJIIb, TO3BOJISIET CBOEBPEMEHHO BBEISIBUTB IPEIPACIIONOKEHHOCTD K heTo- U
MaTOYHO-IIIALEHTAPHOM HEIOCTATOYHOCTU. DTO, B CBOIO OUEPEb, CO31AET BO3-
MOXHOCTb JJIsl PAHHETO BMEIATEIbCTBA U KOPPEKIUH BbISBICHHBIX HAPYIICHUH,
YTO CIIOCOOCTBYET YITy4LIEHHUIO HCXOI0B OEPEMEHHOCTH U CHI)KECHHIO PUCKA Pa3-
BUTHUS IPEHATAIBHBIX NaTOJIOTHI.

e, Lesnp HacTOSIIErO HCCIIEI0BAaHUS — pa3paboTaTh METO/bI KOMILJIEKCHOTO
MOHUTOPHUHTA JJIsl IPOTHO3UPOBAHMUS [IPEHATAIbHBIX HAPYILIEHUH Y TEJIAT, pOXKICH-
HBIX OT KOPOB C OCJIOKHEHHOW OEpeMEHHOCTBIO.

Marepuaisl u Metoabl. B CIIK «IInem3aBon ,,Bropas Ilarunerxa® B 2023-
2024 rr. ObLIM MPOBEACHBI OCHOBHBIC UCCIIEIOBAHUS TI0 MOHUTOPHUHTY U TIPOTHO-
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3MPOBAHUIO MPEHATABHBIX HAPYIICHUH Y TEJAT, POXKJCHHBIX OT KOPOB ¢ (heTo- U
MAaTOYHO-IIJIALEHTapHON HEJOCTATOUHOCTHIO.

B kavecTBe 00beKTa MCCIIEAOBAaHUI METOJIOM CJIETION BBIOOPKH OBLIO 0TOOpa-
HO 200 ToJI0B CyXOCTOHHBIX KOPOB-TIEPBOTENIOK B Bo3pacTe oT 24 1o 48 mecsies.
Takum oOpasom, B nepByto rpymiy (A) Bouutd 100 )KUBOTHBIX ¢ HEOCI0XKHEHHON
0OepeMEeHHOCThIO U posiamMu, Bo BTopyto rpymmy (b) — 100 %HBOTHBIX ¢ OCIIOKHEH-
HOM OepeMEeHHOCThI0, 00YCIOBICHHON (eTO- U MaTOUHO-TUIAIICHTAPHOW HEIOCTa-
TOYHOCTBIO.

OT160p NOronoBbs MPOBOAMIICS HA OCHOBAHUU aHAMHE3a U (PU3UOTIOTUUECKOTO
o0cnenoBanus. J{s MOHUTOPUHTA X IPOTHO3UPOBAHHMS [IPEHATATBHBIX TOPAKECHUI
Y TEJAT, pPOXKICHHBIX OT KOPOB ¢ ()eTO- ¥ MATOYHO-TUIAIIEHTAPHOH HEeloCTaToq-
HOCTbI0, OBLIO IIPOBEAEHO KOMIUIEKCHOE KIIMHUKO-T1a00paToOpHOE UCCIIEN0BaHUE,
a UMCHHO: BBISBICHHE NPHU3HAKOB OCTPOH BHYTPUYTPOOHOH T'MIIOKCHH ILTOJA
IpU KapauorpadguaeckoM MOHUTOPUHIE C UCIIONB30BAHHEM JIIEKTPOKAPIHOTpa-
¢a Schiller AG Cardiovit AT-1 VET ¢ oLeHKOH 4acTOTbI CEpAEUHbIX COKpAILCHU
(UCC), mopdonoruu P-onusl, kommiekca QRS u T-BostHBI, aMIIUTYIbI B TPOAOI-
KuTeNbHOCTH P-BomHBI, KoMIuiekca QRS u T-BomHBI, MpOIOHKATETFHOCTH HHTEP-
BajoB PR u QT.

OnpezneneHue OTKIOHEHUH POCTa IUIOJA, SXOT€HHOCTH CTPYKTYPbl BEHUMKA
IIPOBOIMIIN IO pe3yJbTaraM yIbTPa3ByKOBOTO HCCIICOBAHMS C MCIIOIb30BaHIEM
anmnapara Easy-Scan:Go U1 KpyIIHOTO pOraToro ckKoTa.

OLIEHKY CHIDKCHMSI KPOBOTOKA U COCTOSIHHS COCYHOB B IUIOJOBO-MAaTOYHOM
IIPOMEIKYTKE ONPeeIsUT METOIOM AOMILIeporpaguu ¢ MOMOIIBIO BETEPUHAPHO-
ro sxorpacda Doppler FDC8100V ot npousBoautenst Shenzhen Well.D Medical
Electronics.

Pe3yabrarbl. CoracHo NOMyYeHHBIM pe3yasTataM Jommieporpadun, y 76%
KOPOB C OCJIOKHEHHOW O€peMEHHOCTBIO M3 TPYIMITBI b 0TMedaeTcst CHIKEHHE KPo-
BOTOKA 4Yepe3 IUI0J0BO-MaTOUHbII uHTEp(Eiic, YTO CBUIETENLCTBYET O COCTOSTHUU
cTpecca 1joza 1 ero HepopaszButuu. Kpome toro, y 54% KUBOTHBIX U3 rpymnisl B
OTMEYaIOTCsl M3MEHEHUsI MyJIbCalli KPOBOTOKA M OKCHI'€HAIIMU KPOBH. Y KOPOB
IpyMIbl A pe3yabTaThl JONIIeporpaduu HaxoAsATCs B Tpeieax HOPMBI, TONBKO Y
15% JKUBOTHBIX TOBBIIICHBI MOKA3aTCJIM OKCUT'€HALIUHU, YTO HC UMCECT CEPHLE3HBIX
TIOCIIECTBUH TSI TATBHEUIIIETO Pa3BUTHS TLTO/A.

3akJ/r04eHue. Panuss 1UMarHocTUKa 1 CBOEBPEMEHHOE IIPOBEAECHHE NPOdUIIaK-
TUYECKHX M JICYEOHBIX MEpONPHUATHI HEOOXOAUMBI IS IPEIOTBPALICHUS PUCKA
Pa3BHUTHS IOCTHATAIBHO 3HAYMMBIX 3a00JIeBaHUN U YITyUIICHUS! PENPOTYyKTUBHO-
'O 3J0pOBbs KPYIIHOI'O POraToro cKora. BHeapeHue KOMILIEKCHOIO IOAX0a K MO-
HUTOPUHTY ¥ IPOTHO3UPOBAHUIO [IPEHATAIBHBIX HAPYIIEHUH MOXKET 3HAUUTEIIHHO
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MOBBICHTH 3()(PEKTUBHOCTH BETEPUHAPHOW MPAKTUKK M 00CCIICUNTh OJIarononyane
Kak Marepeii, Tak 1 HOBOPOXKACHHBIX.

KuiroueBble cj10Ba: npeHaTalbHbIC HAPYIICHUS; KPYIHBIH porarblii CKOT; OC-
JIOKHEHHast 0epeMEHHOCTh; (PeTO- ¥ MAaTOYHO-TUIAIICHTAPHASL HEJJOCTATOYHOCTh

Jas uurupoBanus. Camoitnenko, B. C., Jlanuna, A. A., Xusozneposa,
A. ., Iymkun, C. B., & Csetnaxosa, E. B. (2025). KoMmrieKCHbIi MOHUTOPUHT
Y MIPOTHO3MPOBAHKE MPEHATALHBIX HAPYIICHUH Y TEJSIT, POXKICHHBIX OT KOPOB C
OCIIO)KHEHHOW OepeMeHHOCTEI0. Siberian Journal of Life Sciences and Agriculture,
17(6-2), 313-327. https://doi.org/10.12731/2658-6649-2025-17-6-2-1549

Introduction

Comprehensive monitoring and prediction of prenatal disorders in calves
born to cows with complicated pregnancy is an important and urgent task in
veterinary medicine and animal husbandry. Prenatal disorders can have a sig-
nificant impact on the health of both the mother and the newborn offspring,
which emphasizes the need to implement effective diagnostic and preventive
measures. In the conditions of modern animal husbandry, where high economic
costs and product quality requirements are becoming increasingly important,
early diagnosis and correction of pregnancy pathologies are becoming critical-
ly important.

Modern methods of ultrasound diagnostics and electrocardiography provide
veterinary specialists with the opportunity to obtain objective information about
the condition of the fetus and the cow, which is key to the timely detection and
correction of pathologies.

Ultrasound diagnostics allows not only to visualize the fetus, but also to as-
sess its viability, size, position and heartbeat, as well as to examine the condition
of the uterus and placenta [1]. This method enables to detect signs of uteropla-
cental circulation disorders, such as increased placental thickness, edema, and
impaired blood flow in large uterine vessels, which may indicate the develop-
ment of fetoplacental insufficiency.

Ultrasound diagnostics is an important tool for fetal visualization, assessment
of its viability, size, position, and heartbeat, as well as the condition of the uterus
and placenta. Using this method, it is possible to detect signs of uteroplacental cir-
culation disorders, such as increased placental thickness and edema [11]. In addi-
tion, fetal electrocardiography allows to assess cardiac activity and detect rhythm
and conduction disorders, which may indicate fetal oxygen starvation [12].

The combined use of ultrasound and electrocardiography in pregnant cows
significantly increases the accuracy of diagnostics and allows timely veterinary
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measures to preserve the fetus [15]. Thus, the integration of these modern di-
agnostic methods into veterinary medical practice represents an important step
towards improving the reproductive health of cattle and reducing the risks as-
sociated with prenatal disorders.

Purpose. The objective of the present study is to develop methods for com-
prehensive monitoring in order to predict prenatal disorders in calves born from
cows with complicated pregnancy.

Materials and methods

At the SPK Plemzavod Vtoraya Pyatiletka, from 2023 to 2024, the main
studies on monitoring and predicting prenatal disorders in calves born to cows
with feto- and uteroplacental insufficiency were carried out.

As an object of research, 200 heads of dry first-calf cows aged 24 to 48
months were selected by the blind sampling method. Thus, the first group (A)
consisted of 100 animals with uncomplicated pregnancy and childbirth, while
the second group (B) included 100 animals with complicated pregnancy due to
feto- and uteroplacental insufficiency.

The selection of the livestock was carried out on the basis of anamnesis
and physiological examination. To monitor and predict prenatal lesions in
calves born to cows with feto- and uteroplacental insufficiency, a compre-
hensive clinical and laboratory study was conducted, namely: detection of
signs of acute intrauterine fetal hypoxia during cardiographic monitoring us-
ing a Schiller AG Cardiovit AT-1 VET electrocardiograph, while assessing
the heart rate (HR), morphology of the P wave, QRS complex and T wave,
amplitude and duration of the P wave, QRS complex and T wave, duration
of PR and QT intervals.

Determination of fetal growth deviations, echogenicity of the coruncle struc-
ture was carried out based on the results of an ultrasound examination using the
Easy-Scan:Go device for cattle.

Evaluation of the decrease in blood flow and the state of the vessels in the
fetal-uterine interface were determined by Dopplerography using a veterinary
echograph Doppler FDC8100V from the manufacturer Shenzhen Well.D Med-
ical Electronics.

Results

Analysis of cardiographic studies in cows with complicated pregnancy

As a result of the electrocardiographic studies, 200 ECG records were ob-
tained. The analysis of the records showed that pregnant cows from group B
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with feto- and uteroplacental insufficiency show characteristic changes in car-
diac activity, which indicates possible compensatory reactions of the fetus’s
body to this pathological condition (Table 1).

Table 1.
Indicators of electrocardiographic studies of cows

ECG parameters Group A — pregnan- | Group B — compli-

cy without compli- | cated (pathological)
cations Group pregnancy

Median | Min | Max | Median | Min | Max

Heart rate (bpm) 70 49 95 99 68 130
P wave duration (seconds) 0,12 0,07 (0,12 |0,13 0,09 (0,16
P wave amplitude (mV) 0,19 0,09 |0,23 (0,21 0,11 |0,26
QRS complex duration (seconds) 0,08 0,07 10,13 |0,14 0,12 10,19
R wave amplitude (mB) 0,09 0,04 10,41 (0,28 0,21 10,56
Q-T interval duration (seconds) 0,38 0,30 (0,44 (0,42 0,33 10,49
S-wave amplitude (mV) 0,70 0,42 (1,11 |0,71 0,40 | 1,10
T wave duration (seconds) 0,08 0,06 (0,13 (0,14 0,12 10,18
T wave amplitude (mV) 0,30 0,21 10,60 |0,53 0,38 10,84
P-R interval duration (seconds) 0,19 0,12 10,25 0,23 0,17 10,29

ECG - electrocardiographic; bpm — beats per minute; mV — millivolts.

Thus, from the data in Table 1 obtained during the electrocardiographic
study, it was established that 74% of cows from group B with complicated
pregnancy have signs of acute intrauterine fetal hypoxia, namely, the changes
were characterized by an increased heart rate from 68 to 130 beats per minute
with an average value of a set of indicators of 99 beats per minute and a reli-
able prolongation of the QRS interval with an average median of 0.13 seconds,
compared to group A by 38%, where the average median was 0.08 seconds. In
addition, 71% of animals with signs of intrauterine fetal hypoxia have chang-
es in the shape and amplitude of the teeth and segments, particularly in the T
wave (Fig. 1).

Thus, changes in the ECG graphs in cows with complicated pregnancy were
characterized by an increase in the median duration of the P-R intervals by
21.1% and Q-T by 10.5%, are associated with a pathological state of the heart
and blood circulation in the fetus and its acute hypoxia, which in turn leads to
various growth disorders, oxygen starvation and contributes to a decrease in
nutrients in the fetus in group B, all other ECG parameters in cows from group
B did not differ (p> 0.07).
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Fig. 1. Electrocardiogram of a cow from group B with uteroplacental insufficiency

Ultrasound examination assessment

At the same time, cows from group A did not have intrauterine fetal hypoxia,
the duration of the P-R and Q-T intervals corresponded to the norm, the shape
of the P, Q, R, S and T waves was of normal configuration, however, 32% of
animals from this group had a slight increase in heart rate from 53 to 95 beats
per minute with an average value of 74 beats per minute, which is typical for
pregnant cows.

During the ultrasound examination conducted on cows from Group B with
feto- and uteroplacental insufficiency, deviations were identified, namely, a de-
crease in the echogenicity of the caruncle structure was established, caused by
insufficient communication between the caruncle and the placenta, which leads
to insufficient supply of nutrients through the feto-uterine interface (Fig. 2).

| —

Fig. 2. Ultrasound results in complicated pregnancy.
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Thus, from the data presented in Fig. 2, it is evident that cows from Group B
were found to have stenosis of the vessel feeding the fetus, while 71% of animals
from this group were found to have intrauterine growth retardation, 65% had
underdevelopment of organs, in particular the lungs, spinal cord and heart, and
52% had oligohydramnios, in addition, 53% of pregnant cows had thickening of
the placenta, abnormal localization and changes in the structure of the placenta.

Fig. 3. Ultrasound results for physiological pregnancy.

In the same study, in cows from group A with uncomplicated pregnancy,
the echogenicity of the caruncle was significantly higher, which indicates good
contact with the placenta; no growth deviations in the fetus were recorded.

All pathological changes can disrupt the molecular structure of the placen-
ta. Insufficient blood flow and reduced oxygen concentration lead to an im-
balance in the processes of growth, differentiation, and secretion in placental
cells (Table 2).

Table 2.
Oxygenation level according to the results of Dopplerography
in cows from the experimental groups

Study groups Oxygenation level
A group — pregnancy without complications PaO2* —25-35 mm Hg.
Sa02** — 60-80%
Group B — complicated (pathological) pregnancy PaO2* — 14-22 mm Hg.
Sa02** — 45-59%

* — partial pressure of oxygen in fetal arterial blood.
** _ fetal blood oxygen saturation.
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According to the obtained results of Dopplerography, 76% of cows with
complicated pregnancy from group B have a decrease in blood flow through
the fetal-uterine interface, which indicates a state of stress of the fetus and its
underdevelopment. In addition, 54% of animals from group B have changes in
blood flow pulsation and blood oxygenation. In cows of group A, the results
of Dopplerography are within the normal range, only 15% of animals have
increased oxygenation rates, which do not have serious consequences for the
further development of the fetus.

Conclusion

As a result of the electrocardiographic analysis, significant changes in the
cardiovascular system were revealed in cows with complicated pregnancy from
group B, including an increased heart rate, varying from 68 to 130 beats per
minute, with an average value of 99 beats per minute. A significant prolongation
of the QRS interval to 0.13 seconds, which is 38% higher than the indicators
of group A, as well as an increase in the median duration of the P-R and Q-T
intervals by 21.1% and 10.5%, respectively, indicate the presence of serious
disturbances in the electrophysiological state of the heart. In addition, a similar
situation was observed during ultrasound examination and was characterized
by stenosis of the nutrient vessel, a decrease in the echogenicity of the caruncle
structure, caused by insufficient communication between the caruncle and the
placenta, which leads to a deterioration in the supply of nutrients through the
fetal-uterine interface and, as a consequence, a decrease in the concentration
of oxygen in the blood.

Comprehensive monitoring of prenatal disorders in calves born to cows with
feto- and uteroplacental insufficiency is critical to predicting the viability and
productivity of newborn calves. Feto- and uteroplacental insufficiency is a seri-
ous problem that can lead to irreversible consequences, including malnutrition,
stress and intrauterine infections, which negatively affect fetal development and
weaken the bond between the fetus and the mother.

The long-term consequences of uteroplacental insufficiency can manifest
as metabolic and immunological disorders in calves at an adult age, which in-
creases the risk of a reduced immune response and predisposition to various
diseases. In cattle, fetoplacental insufficiency can manifest itself as premature
birth, which also emphasizes the importance of early diagnosis and intervention.

Uteroplacental insufficiency, a multifactorial condition, can result from hor-
monal and genetic disorders and manifests in two forms: early and late. The early
form affects the formation of the placenta and can lead to fetal growth retardation
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and embryonic death, while the late form, developing at 32-36 weeks of preg-
nancy, affects the functioning of the placenta and causes impaired fetal growth.

Thus, early diagnosis and timely administration of preventive and therapeu-
tic measures are necessary to prevent the risk of developing postnatally signif-
icant diseases and improve the reproductive health of cattle. The introduction
of an integrated approach to monitoring and predicting prenatal disorders can
significantly improve the effectiveness of veterinary practice and ensure the
well-being of both mothers and newborns.
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