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(50.71%) men, the main group included 57 (52.29%) women and 52 (47.71%) men. The average age was 67.97+12.71
years and 69.78+16.37 years, respectively.

Results of the study. In the comparison group, colonoscopy was performed in 11 (15.49%) patients, in the main
group —in 83 (76.15%) subjects, U=38.0; p=0.0019. Stable hemostasis was achieved in 7 (8.43%) patients of the main
group with acute colon bleeding, tumor tunneling was performed in 31 (37.35%) patients with colon obstruction,
and a self-expanding metal stent was installed in 7 (8.43%) patients. Another 9 (10.84%) patients achieved partial
passage restoration, 15 (18.07%) patients failed to achieve passage restoration through the large intestine, and 12
(14.46%) patients had a diagnostic colonoscopy that resulted in a complication — colon perforation.

Conclusions. 1. Endoscopic examination of the large intestine in patients with complicated forms of colorectal
cancer in 47 (63.51%) patients with acute intestinal obstruction and 7 (77.78%) patients with acute intestinal
bleeding allowed to eliminate clinical manifestations of complications.

2. The use of therapeutic and diagnostic colonoscopy allowed to increase the number of postponed operations
from 37 (52.11%) in the comparison group to 82 (75.23%) in the main group, U=79.0; p=0.0419.

3. The proportion of primary radical surgical interventions increased from 48 (67.61%) patients in the comparison
group to 97 (88.99%) in the main group, U=81.0; p=0,0478.

4. Due to the use of endoscopic methods, it was possible to significantly reduce the number of operations that
ended with colostomy: from 42 (59.15%) to 23 (21.10%) patients (U=28.5; p=0.0081), as well as surgical intervention
using laparoscopic techniques in 24 (22.02%) patients of the main group.
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The removal of fetal metabolites occurs into the more alkaline maternal blood. The mechanisms of the increase
in maternal blood pH in pregnancy have not been fully elucidated. The aim of the study was to determine the permis-
sible deviations of the acid-base balance of maternal and fetal blood and their consequences in different conditions
of pregnancy and delivery.

The indices of acid-base balance of maternal venous blood in the second stage of the first labor and newborns
umbilical arterial blood were studied in four groups: extremely preterm labor - 16 women in labor with a term of
24-27 weeks, moderate preterm birth - 36 women at 28-34 weeks, fetal growth restriction group - 26 women at
28-34 weeks, control - 24 full-term women in labor. All women aged 18-35 years with a single occipital delivery,
normal cardiotocography, without induction or tocolysis.

The mother's pH increases with gestational age. The maternal vs fetal pH difference was 0.03-0.07 in the case of
preterm birth, 0.10 in fetal retardation and 0.13 in full-term births.

Conclusions. 1. The umbilical artery pH is highest in extremely premature newborns. Newborns with growth re-
tardation have the lowest pH levels.
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2. The difference between the pH values of maternal venous blood and the umbilical arterial blood is smaller in
the case of premature birth. In the case of growth retardation, the pH difference is close similar to full-term ones.
There is a relatively low maternal venous blood pH in such cases.

Key words: acid-base balance, umbilical cord blood gases, premature birth, fetal growth retardation.

Connection of the publication with planned re-
search works.

The study is performed like a part of a science pro-
gram of department of obstetrics and gynecology Nel
Bohomolets National Medical University “Preservation
and restoration of women'’s reproductive health in con-
ditions of rapid medical and social changes”, state regis-
tration number 0123U100920.

Introduction.

The ability to self-reproduce along with self-regula-
tion is the main essence of a living system. The method
of self-replication depends on the structure of the sys-
tem, different classes of living systems have different
ontogenesis [1]. Self-reproduction in higher (placental)
mammals occurs during pregnancy. This means that the
intrauterine stage of their development is an unalterna-
tive phenomenon. The numerous metabolic products
resulting the fetal growth require its permanent elimina-
tion. It’s possible just in one direction —toward maternal
blood.

Due to the need to meet the needs of the develop-
ing fetus, mother’s body is exposed to significant stress.
First of all, the formation of an additional vascular bed
requires the compliance of its capacity and the blood
volume in the circulation. Therefore, a normal pregnan-
cy is characterized by an increase in blood volume, which
is defined as physiological hemodilution. An increase in
plasma volume of 1.5 liters in pregnant women observed
up to 34 weeks [2, 3]. We will now look at another rea-
son for the burden. In order for the transport of fetal
acidic metabolic products towards the maternal blood,
this one must be relatively more alkaline than the fetal
blood, and the difference between their pH must be at
least 0.11-0.12 [4, 5, 6]. This means that at some stage
an increase in fetal metabolism requires an increase in
the mother’s pH [7, 8]. But how to achieve an alkaline
reaction of maternal blood are currently unclear. For
now, let’s accept the very fact of its existence. Normal
(physiologically acceptable) fluctuations in the pH value
are only 0.05 in both ways from the mean value of 7.4.
This means that the correct pH index is in the range of
7.35-7.45 [8, 9] which corresponds to a concentration of
35-45 nmol/L of hydrogen ions [10].

The aim of the study.

Determination the permissible limits and conse-
guences of deviations in the acid-base balance of mater-
nal and fetal blood under different conditions of preg-
nancy and childbirth.

Object and research methods.

The study has been executed at the Kyiv Perinatal
Center, which is the basis of the Obstetrics and Gynecol-
ogy Dpt. Ne 1 of Bogomolets National Medical University
from November 2022 till April 2024. A retrospective co-
hort study was conducted, approved by the protocol of
the Bioethics Committee Ne 163 of 07.11.2022, in accor-
dance with the principles of the Helsinki Declaration on
the Protection of Human Rights, the Council of Europe
Convention on Human Rights and Biomedicine, and the
provisions of the relevant laws of Ukraine. Written in-

formed consent was obtained from all participants. The
study included four groups of women giving birth and
their newborns depending on their gestational age at the
time of delivery. The first group consisted of 16 mothers
with newborns at 24-27 weeks of gestation (extremely
premature birth — EPB), the second group — 36 women
and newborns at 28-34 weeks (moderate preterm birth
— MPB), the third group included 26 women and their
newborns with growth restriction (FGR) at 28-34 weeks,
the control group consisted of 24 mothers and newborns
with full-term physiological delivery (FT) at 37-41 weeks.

The indicators of acid-base balance of maternal ve-
nous blood in the second labor stage and umbilical cord
arterial blood of their newborns were studied. The study
included persons aged 18 to 35 years with singleton preg-
nancies, who gave birth for the first time, did not have
severe somatic diseases, complications of pregnancy,
with spontaneous onset of labor in the occipital presen-
tation and a short interval after membranes rupture. In
addition, they did not have pathological changes on car-
diotocography during pregnancy and childbirth. Partici-
pants with complications such as preeclampsia, severe
anemia (Hb<80 g/L), isoimmune conflict, polyhydram-
nios, macrosomia, fetal abnormalities or hyperthermia
in labor were excluded from the study. There was no i.v.
induction or tocolytic therapy at delivery. The group of
FGR formed from women whose diagnosis determined
in childbirth post factum on the basis of external mea-
surement and amenorrhea, so during pregnancy they
did not receive appropriate therapeutic agents — ace-
tylsalicylic acid, pentoxifylline, dipyridamole, etc. [11].
The purpose of such selection was to eliminate external
influences on the blood samples so that the results cor-
responded as closely as possible to natural values.

Blood samples for the study were taken between
two clamps applied simultaneously after the first cry of
the newborn at a distance of about 10 cm from the um-
bilical ring and as close to the placenta as possible. This
was important because the pulmonary ventilation that
occurs after birth and the metabolic processes that con-
tinue in the placenta until it separates can affect the ac-
id-base balance of umbilical cord blood [6, 12, 13]. The
segment of the umbilical cord is about 20-25 cm long
between the clamps enough to obtain the blood volume
necessary for laboratory testing.

It is considered that the umbilical blood pH after cord
clamping does not change within postpartal 60 seconds
(pH drop 0.0005 min™). After 60 minutes, the pH drop
can reach 0.03-0.078 min". That is, the umbilical blood
pH is kept relatively stable at room temperature for an
hour [9, 14, 15]. Maternal blood samples were taken in
labor from the v.cubitalis in the end of pushing period,
during the pause between contractions.

The blood gases composition was examined with the
biochemical blood gases and electrolytes analyzer “Easy
Stat” (Medica Corp., USA) and the pH-meter “LAURA
Smart” (Erba Lachema, Czech Republic). To confirm the
statistical reliability of the obtained results, the follow-
ing methods were used: the Student’s t-test to compare
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the prevalence of traits in groups, the Man-Whitney-Wil-
coxon U-test to compare the quantitative values of the
indicators.

Research results and their discussion.

The similarity of clinical signs during childbirth was
the result of the careful selection of patients during
the formation of groups. The somatic, anthropomet-
ric and socioeconomic indicators of the participants
within and between the groups did not differ. The
mean age was 25.8+3.59 full years, respectively in the
groups 24.8+3.89; 26.1+3.95; 28.1+4.35 and 26.0+2.80
full years (p>0.05). Body weight at the beginning of
pregnancy was 63.2+5.73 kg (in the groups 59.8+4.25;
64.615.32; 67.6+4.74 and 63.6+5.92 (kg), p>0.05). 47.4%
had higher or incomplete higher education, all of them
lived in complete families. The mean duration of the first
stage of labor 7.4+1.55; 8.6+1.78 and 9.8+1.49 hours
(p>0.05), excluding the FGR group — 10.6%+3.11 hours,
neonatal weight 1110+£128.8; 2016+85.8; 1908+110.4
and 3544+310.9 (g). 65 newborns (85.5%) were evaluat-
ed by Apgar at 7 points and higher at 1 and 5 minutes in
all groups. Below 7 points 11 premature infants (14.5%)
were rated, of which 7 were extremely preterm with a
birth weight of 780 to 1030 g. There were no intrapar-
tum losses. There were two cases of long-term compli-
cations with poor prognosis like bronchopulmonary dys-
plasia and intraventricular hemorrhage. The results are
presented in table 1.

The partial oxygen pressure (pO;) in the umbilical
artery is everywhere lower than in the venous blood of
a mother and ranges from 8 to 15 mmol/I, but it does
not exceed the margin of error (1-4 mmol/l) between
fetal values. The lowest values of fetal pO, were found
in FGR. The opposite is true of the partial carbon dioxide
pressure (pCO,). There is also a barely statistically signif-
icant difference in the concentration of carbonate ions
[HCOs'] and in the base excess (BE). Both maternal and
newborns pH was within normal limits. Literature data
indicate the same dense system of indicators in contem-
porary reports and earlier [16, 17, 18, 19].

The values of pO, and pCO, in umbilical arterial
blood differ from those of the mother’s venous blood,
which can be easily explained by hyperventilation during
childbirth. Therefore, the lower limit of pCO, is consid-
ered non-informative and low predictive [20, 21, 22].
There is a linear relationship between maternal and
fetal pCO,. But fetal pO, in response to maternal hyper-
ventilation decreases, especially in FGR. Changes in fetal
pH in response to maternal hyperventilation are small,
with a slight increase in extremely premature infants
(7.36+0.011). There is unsignificant decrease in pH level
in the case of FGR parturition.

BE adjusted for changes in pCO; could be reflected
an accumulation of acidic metabolites. But the BE in the
pushing period was higher in extremely premature new-
borns and FGR. The difference between the maternal
vein and the fetal artery was a next: -5, -3.4,-8.1 and -3.2
mmol/L, respectively, which does not exceed the per-
missible values, but the trend looks clear. It is associated
with a short-term deterioration of uteroplacental blood
flow during contractions. This phenomenon is transient,
blood flow is quickly restored during a pause. Therefore,
BE still does not make any prognostic sense, even when
corrected for the pH value [17, 20, 22, 23]. Respirato-
ry acidosis alone is usually associated with short-term
vaping of the fetal-placental circulation and rarely has
a damaging effect [9, 15]. That is why the [HCO;™] defi-
ciency has a low diagnostic value.

A gradual increase in maternal pH with increasing
gestational age is also visible. The difference was 0.03
units at EPB (7.39+0.018 maternal and 7.36+0.011
in newborns), 0.07 units at MPB (7.40+0.021 and
7.33+0.022, respectively). The pH difference reached
0.13 units in the FT group (7.43+0.015 and 7.30+0.024).
All of these differences are probable (p<0.05).

A lowest pH level was observed in the FGR group,
compared parturient from both premature groups.
Maternal pH corresponded to 7.37+0.010 units, fetal
7.27%0.012 units. (p<0.05), i.e., the difference (or A) was
0.10 units.

Back in the 80s of the last century there was an as-
sertion that the blood pH of a pregnant woman increas-
es linearly throughout pregnancy, reaching 7.42-7.45
and even to 7.47 in childbirth. An exponential decrease
of fetal pH was then shown without explanation. Recent
reports also claim the linearity of the decrease in fetal
pH [9, 24, 25, 26].

This essentially correct conclusion (about the in-
crease in pH) has become the basis for a number of
misconceptions that significantly complicate the under-
standing of the fetal-maternal acid-base balance. The
assertion of LINEARITY just was false. The fact is this:
pH is a logarithmic value. And John Napier (1550-1617)
invented logarithms to compare nonlinear dimensions
linearly. After all, linear changes in indicators are trans-
formed in the view of most people into linear changes
in processes.

Because of this, the linear deviation between pH val-
ues in the ranges from 7.45 to 7.35, from 7.35 to 7.25
and from 7.25 to 7.15 is perceived simply like the de-
crease of 0.1. In fact, in the above example, the shift
towards acidosis in the second pair of pH indicators is
by 29% greater, than in first, and in the third — by 65%.
Because in a solution where the pH values decrease lin-

Table 1 — Maternal and fetal blood indicators

Preterm parturition
(EPB) (MPB) Fetal grows restr. (FGR) Full-term partur. (FT)
(n=16) (n=36) (n=26) (n=24)
mother newborn mother newborn mother newborn mother newborn

pH (unit) 7,390,018 | 7,36%0,011 | 7,40+0,021* | 7,331+0,022 | 7,37+0,010* | 7,270,012 | 7,43+0,015* | 7,3010,024
pO; (MmHg) 35+3,4* 22+2,4 32+4,6* 19+3,1 33+2,8* 18+4,4 29+2,2* 21+2,1
pCO, (mmHg) 39,6%4,30 44,9+3,63 40,115,47 44,8+2,65 36,7%2,52 40,8+1,88 38,1+3,61 44,3+3,47
HCOs™(mmol/l)| 23,4+2,97 25,4+2,39 23,9+2,93 24,1+2,48 21,1+6,33 22,0+4,67 25,1+1,59 24,2+1,48
BE (mmol/l) | -(3,0£0,60)* | -(8,0+1,68) | -(3,310,94)* | -(6,7+1,96) | -(2,30,44)* | -(10,4+1,12) | -(3,2+0,74)* | -(6,4+1,53)

Notes: *-significant difference between maternal and fetal signs withing group.

ISSN 2077-4214. Bicuuxk npo6nem 6ionorii i meanuunn — 2024 — Bun. 3 (174) / Bulletin of problems in biology and medicine — 2024 - Issue 3 (174)

159



KNIHIYHA TA EKCMEPUMEHTAIbHA MEOULMHA / CLINICAL AND EXPERIMENTAL MEDICINE

Table 2 — Hydrogen ions [H*] and pH in preterm

parturition and fetal grows restriction

such conditions freely and in sufficient vol-
umes. This ensures the normal development

EPB MPB FGR FT of pregnancy.

(n=16) (n=36) (n=26) (n=24) 2. The alkaline reaction of maternal

Pregnant, vein 41,9+1,13 40,7+1,67 38,9+2,31 | blood does not increase, or increases slight-
(at rest) [7,38+0,012] | [7,39£0,019] i [7,41£0,014] | ly due to objective reasons associated with
Maternity dpt, 2"¢| 40,9+1,65 40,3+1,86 42,6+2,05 37,2+1,10 | the possible initial health disorders. The dif-
stage, vein [7,39+£0,018] | [7,40+0,021] | [7,37£0,010] | [7,43+0,015] | ference in blood reactions can be minimally
Newborn a.umb. | 437114 46,4+2,40* | 54,8+2,35* | 50,1#3,16* | sufficient for the transport of metabolites —
’ [7,3620,011] | [7,33£0,022] | [7,27+0,012] | [7,30+0,024] | A pH < 0.09-0.10, A [H*] in the range of 9.7-

Notes: * —significant difference between maternal and fetal signs withing group.

early from 7.45 to 7.15, the content of hydrogen ions
(protons, [H*]) increases from 35.5 to 71.0 (nmol/L).
In each pair of pH values, the protons content increas-
es not linearly: first by 9.0, then by 11.6, then by 14.9
(nmol/l). That’s, the deviation in acid-base equilibrium is
more indicative in comparison of the [H*] concentration.
Table 2 contains these concentrations compared to pH
values.

Given the scanty range within which a shift in pH to-
wards an alkaline reaction is possible without affecting
the health level, the pH difference between the fetus and
the pregnant is achieved by alkalization within the per-
missible limits of maternal blood and acidification of fetal
blood (also in a narrow range). That is why a certain fetal
acidosis is necessary. It is not difficult to achieve and sup-
port it in circumstances of constant formation of a suffi-
cient quantity of acidic metabolites.

If something interferes with the elimination of acidic
radicals (the pH of the maternal blood is kept at the level
of the average values of a healthy nonpregnant person, or
even decreases due to her underlying disease) the very
first step is to increase fetal acidosis due to the accumu-
lation of acidic substances until the desired delta would
be reached.

Of course, the drop in pH has limitations, because
with excessive acidosis, problems with DNA begin (they
are called acids, but consist of amphoteric purine and py-
rimidine bases (nucleotides).

There is no doubt that the maternal body cannot pro-
vide complete withdrawal of metabolic products from
fetal blood, and there is no need for this, otherwise the
pregnancy would last forever.

The preservation of acid-base balance is one of the
oldest evolutionary links in maintaining the normal func-
tioning of the cell. The constancy of acid-base balance is
essential for enzyme function and membrane stability.
Any noticeable deviation in this equilibrium immediately
causes damage to the cell, up to its death. Living beings
have evolutionarily formed complex, impeccably regu-
lated mechanisms to counteract dangerous violations of
acid-base regulation. But a mandatory condition for the
acid-base stability is the right balance between cellular
and extracellular water compartment. And vice versa.

As a result of all of the above, we offer the following
four (more five) kind of the connection and sequence of
pathogenetic processes in the development of fetal-ma-
ternal relations:

1. In the case when the maternal alkaline reaction of
the extracellular environment increases within the prop-
er limits by natural mechanisms, and the corresponding
fetal parameters decrease, their pH difference is formed
in the range of 0.11-0.13, which coindicative to the range
of 12-14 nmol/I in [H*] concentration. The elimination of
fetal metabolites toward maternal blood occurs under

11.0 nmol/I due to the increase of fetal ac-
idosis. Pregnancy progression occurs under
stressful conditions of hypoxic hypoxia. The fetal growth
retardation occurs.

3. The alkaline reaction of maternal blood does not
increase, fetal acidosis grows notable. This kind of patho-
genesis is similar to the previous one with possible mani-
festations of fetal retardation in earlier terms, or with the
development of extreme FGR stages. As expected, this
FGR formation way is combined with spontaneous and
iatrogenic preterm deliverance.

4. The alkaline response of maternal blood increases
slightly, as fetal acidosis (A pH ~ 0.07, A [H*] ~ 6.8 nmo-
I/L), or maternal pH does not increase, ApH is insignificant
(0.03) or A [H*] ~2.8 nmol/L due to high fetal values (close
to the pH and [H*] levels of adults). In such cases condi-
tions are created for premature birth.

Conclusions.

1. Umbilical artery blood pH as higher as earlier ges-
tation term is (7.36+0.011 at 24-27 weeks, 7.33+0.022 at
28-34 weeks) compared to full-term infants (7.29+0.045;
p<0.05), newborns with growth retardation had the low-
est pH (7.27£0.012), p<0.05.

2. The difference between maternal venous and um-
bilical arterial blood pH is less at preterm birth: 0.03 at
24-27 weeks (7.39+0.018 maternal and 7.36+0.011 in ne-
onate), 0.07 in 28-34 weeks (7.40+0.021 and 7.33+0.022
respectively), 0.13 in full-term labor (7.43+0.015 and
7.30+0.024), p<0.05. The pH difference slightly great-
er (0.10) with growth retardation (7,370,010 and
7,27%0,012), close to that one in full-term. This is primari-
ly due to the low pH of the mother’s venous blood.

Prospects for further research.

It exists an uncertainty: premature newborns have a
pH at the adult level. Based on the required A pH between
the pregnant and the fetus for the transport of metabo-
lites, this condition doesn’t occure as to be the normal.
There are reasons for this that need to be understood.
But we can’t receive information directly from the fetus,
which is developing in utero in the terms, according pre-
maturity at least as long as it is considered healthy. Name-
ly, we know nothing about normal fetal homeostatic
signs. With the onset of premature labor (as well as with
grows restriction), all information loses its credibility. At
the moment, we can only proceed from the assessment
of maternal venous blood acid-base balance. It is advis-
able to monitor all pregnant women, especial at risk of
preterm parturition. The pH is expected to be slightly
lower in them, the protons level somewhat higher.

One more conclusion (more like a question): or it may
be that pregnant woman with not enought blood alka-
linity are forced to make additional, excessive efforts to
eliminate fetal metabolites, which eventually leads to the
depletion of buffer reserves and then the maternal body
begins to save itself?
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PONDUS HYDROGENII (pH) KPOBI MATEPI TA HOBOHAPOAXKXEHOIO
3A PIBHUX YMOB TA TEPMIHIB MNMOJ10riB

HauioHanbHuii meaunuHmii yHiBepcutet imeHi 0.0. bBoromonbusa (m. Kuis, YKpaiHa)
leushs9@gmail.com

BudaneHHa nnodosux memabosnimie 8i0bysaembca 00 MamepuHCbKOi Kposi 3a ymosu 36inbueHHA ii ny#cHoi
peakuii. MexaHiamu 3pocmaHHA pH Kposi 8azimHux ocmamo4YHo He 3’acosaHi. Mema 00cni0xeHHA: susHa4yumu
npunycmumi 8iOXuneHHa KUCA0OMHO-y#CHOI pisHo8a2u Kposi mamepi ma na00a ma ix HAcniOKu 30 pi3HUX YMO8
eazimHocmi ma nosoezis.

Busuyanu noKasHUKU KUC/IOMHO-/1y#(HOI pieHo8a2U 8eHO3HOI Kposi podinb 8 dpy2omy nepiodi nepuwiux nosnoeie
ma Kposi nyrnosuHHoI apmepii HOBOHAPOOHEHUX 8 YOMUPLOX 2PYraX: eKCMPEeMAanbHO nepedyacHux nonozie - 16
po0dinb mepmiHoM 24—27 muiK., PaHHIX nepedyacHux nosoeie — 36 podine y 28—34 muxc., 2pyna 3ampumxu pocmy
n7100a - 26 podine mepmiHom 28-34 muxcHi, 2pyna KOHMposw - 24 podinni y ceoevyacHuUx nonozax. Podinni 18-35
POKi8 3 00HOMAIOHUMU 10/102aMU Y TOMUAUYHOMY repednexaHHI, HOpMasnbHO KapdiomoKozpagieto, 6e3 iHOyKyil
ab0 MoKoni3y, HOBOHAPOOHEHI 8i0NOBIOHUX 2pyn.

MamepuHcbKuli pH 3pocmae 8idonosioHo eecmauiliHomy gikosi. [1100080-MmamepuHcbKa pisHuua pH ckaadana
0,03 8 ekcmpemanbHO nepedyacHux rnosaozax, 0,07 y paHHix neped4yacHux nosozax, 0,10 npu 3ampumuyi pocmy
na100a ma 0,13 y OoOHOWeHUX.

BucHosKku. 1. pH kposi nynosuHHoi apmepii Halisuwuli y eKcmpemanbHO HEOOHOWEHUX HOBOHAPOOMHEeHUX
MopieHAHO 3 OoHoweHUMU. HaliHuxyuli piseHb pH Manu HOBOHAPOOMEHI i3 3aMPUMKO pocmy. 2. Pi3HUUA Mixc
MOKA3HUKAamMu pH mamepuHcbKoi 8eHO3HOI ma nyrnosuHHOi apmepianb2oi Kposi MeHWa 8 neped4acHuUx nosaozax. [pu
3ampumyi pocmy naoda pisHuya pH HabauxceHa 00 MOKA3sHUKa OOHOWeHUX. B makux sunadkax cnocmepizaemecs

nopieHAHO HUMX4uUli pH 8eHO3HOI Kposi mamepi.

Knrouosi cnosa: kucnomHo-nyxHuli 6aaaHC, 2a3u nynosuUHHOI Kposi, nepedyacHi nosaoau, 3ampumka pocmy

naooa.

38’A30K Ny6aiKauii 3 n1aHOBMMU HAyKOBO-AOCAIA-
HUMU poboTamu.

JocnigKeHHA BMKOHAHO B paMKax HayKOBOI nporpa-
MW Kadeapu akylepcTsa Ta riHekonorii Nel HaujoHanb-
HOro meamyHoro yHisepcutety imeHi 0.0. boromonbLA
«36epeeHHA Ta BiAHOBNEHHA PenpOAYKTUBHOMO 340-
POB’A KIHOK B YMOBax LWBUAKMUX MELMKO-COLiabHUX
3MiH», HOMep AeprkaBHoI peecTpauii 0123U100920.

Bcryn.

34aTHICTb 4O CAaMOBIATBOPEHHA nopAg i3 camope-
TYNALJEID € OCHOBHO CYTHICTHO XMBOi cnctemu. Cnocib
CaMOBIATBOPEHHA 3aNEXXUTb Bif, CTPYKTYpPU CUCTEMM,
Pi3Hi KNacu KMBUX CUCTEM MatOTb Pi3HWMIA OHTOreHes [1].
CaMOBIZATBOPEHHS Y BULLMX (NNaLeHTapHMX) ccaBLiB Bia-
ByBa€eTbCA WAAXOM BariTHOCTI. Lle 03Hauae, Wwo BHyTpiLL-
HbOYTPObOHa cTagia iX Po3BUTKY € He3anbTepHATUBHMM
ABMLLEM. YMCEeHHI NpogyKTn meTaboniamy, WO BUHMKA-
10Tb B pe3y/bTaTi POCTy N/a10Aa, BUMaratoTb iX NOCTiIMHOIo
BMBeAEHHA. BOHO MOXKnuBe TiZIbKM B OAHOMY HanpAMKY
— 0,0 MaTEPUHCbKOI KPOBiI.

Yepes HeobXiaHICTb 3a40BONEHHSA NOTPeb Naoaa, Lo
PO3BMBAETLCA, OPraHi3M maTepi NiALAETbCA 3HAYHUM Ha-
BaHTaXkeHHAM. MepL 33 Bce, POPMYyBaHHA A0AATKOBOIO
CYAMHHOrO pycna BMMarae BifnoBiAHOCTI 1Oro EMHOCTI i
o6cAry Kposi B KpoBoobiry. ToMy HOPManbHil BariTHOCTI
BNacTMBe 36inblieHHA 06’emy Nnasmm KpoBi, LLLO BU3Ha-
YaEeTbCA AK disionoriyHa remogmntouin. 36inbweHHsA 06’e-
My niasmu Ha 1,5 a1y BariTHMX KiHOK cnocTepiranoca o
34 TukHiIB [2, 3]. 3apa3 MM PO3INAHEMO LLLE OAHY NPUYK-
HY TaKOro HaBaHTaXXeHHA. [11A TPaHCMOPTYBAHHA KUCNX
NpoayKTie meTaboniamy nnoaa A0 MaTepPUHCLKOT KPoBi i
KPOB MNOBMHHA ByTM Binbll NYXKHOLO, HiXK KPOB NA0A3, a
pi3HMLUA MiXK iX pH noBMHHa cTaHOBUTU He meHwe 0,11-
0,12 [4, 5, 6]. Lle 03Hauag, WO Ha NeBHOMY eTani nocu-

NeHHA meTabonismy naoga BUMArae nigsuLLeHHA pH ma-
Tepi [7, 8]. A oT cnocib focarHeHHA NyXKHOI peaku,ii Kposi
BariTHOI Ha AaHWI 4Yac Hes’'scoBaHuWi. Hapasi npuiime-
MO cam ¢aKT Moro icHyBaHHA. HopmanbHi (disionoriuHo
NPUNYCTUMI) KOZIMBAHHA 3HAYeHHA pH cTaHOBAATL AnLLe
0,05 B 0bMaBa HaNpAMKM Bif cepesHbOro 3Ha4yeHHs 7,4.
Lle 03Hayag, WO HOpMasibHUI MOKasHMK pH 3HaxoanTb-
cA B merkax 7,35-7,45 [8, 9], wo Bianosigae KoHUeHTpau,i
35-45 Hmonb/n ioHiB BogHto [10].

MeTta gocnipyKeHHs.

Bu3HayeHHA MpUNYCTUMMX MEX i HacnigKiB Bigxu-
NeHb KUCNOTHO-NYXKHOI PiBHOBAarM KposBi maTtepi i nioaa
npw Pi3HMX YMOBaXx BariTHOCTi Ta NONOTIB.

O6’€eKT | meToAU AOCNiAMKEHHS.

JocnigkeHHs BuKoHaHe B KHI «lepuHaTanbHui
ueHTp M.Knesa», 6asi Kadeapw aKywepcTBa Ta riHEKo-
norii N2l HauioHanbHOro MmeanyHOro yHiBepcuTeTy iMeHi
0.0. boromonbusa 3 auctonaga 2022 poKy MO KBiTeHb
2024 poky. byno nposeaeHO peTpOCrneKTUBHE KOropTHe
OOCNiAXKEHHSA, 3aTBepAKeHe NpoToKosom KomiTety 3 bio-
etnkm No 163 Big 07.11.2022 poky, Bi4NoOBiAHO 40 NPUH-
umniB lenbCiHCbKOI AeKnapaLlii NPo 3aX1CT NpaB NHOANHN,
KoHBeHLii Pagu €EBponu npo npasa AtoanHun Ta biomegu-
LIMHY, @ TAKOX NOIOXEHDb BiAMNOBIAHMX 3aKOHIB YKpaiHu.
Bif ycix y4acHuMKiB 6yn0 OTPUMaHO NUCbMOBY iHOPMO-
BaHy 3roay. Y focnigyKeHHA 6panun yyacTb YOTUPK rpynu
poainb Ta iXHiX HOBOHAPOAKEHMX 3aNEXKHO Big, rectaLin-
HOro BiKy Ha MOMeHT nosoris. [lo nepLuoi rpynu ysikwam
16 maTepiB 3 HOBOHAPOAKEHMMU Ha 24-27 TUXKHI recTauii
(Bkpait nepeavacHi nonoru — EMN), y apyrin rpyni — 36
)KIHOK Ta HOBOHAPOAMKEHUX Ha 28-34 TUMKHI (paHHi ne-
peayacHi nonorn — PIIM), Ao TpeTboi rpynu yeikwam 26
IHOK Ta X HOBOHaPOAMKEHMUX i3 3aTpuMKoto pocty (3PIM)
Ha 28-34 TW}KHI, A0 KOHTPOAbLHOI rpynu yBinWwAn 24 ma-
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Tepi Ta [AOHOLWEHI HOBOHApoAKeHi nicna ¢isionoriyHmx
cBoeyacHux nonoris (®M) Ha 37-41 TUKHI.

BMBYaNM MOKA3HUKM KUCAOTHO-NTYXKHOI  PiBHOBAru
BEHO3HOI KPOBi MaTepi y Apyromy nepioAi nonoris Ta ap-
TepianbHOI KPOBI MyNOBMHM HOBOHAPOAKEHUX. Y gocnia-
YKeHHA 6ynn BKAtoYeHi ocobu y Biui Big 18 ao 35 pokis
3 O4HOMANIQHOK BAriTHICTIO, AKI Hapogunu Bneplle, He
MaIn BaXKKMX COMATUYHUX 3aXBOPIOBaHb, YCKAALHEHb Ba-
MTHOCTI, 3i CMOHTAHHMM NMOYaTKOM MOJIOTiB B MOTUINYHO-
My nepegnerkaHHi i KopoTKoMy iHTepBani nNicaa pos3pusy
naoA0BMx 06010HOK. Kpim TOro, y H1X He 6yn10 naTonoriy-
HUX 3MiH B KapAiOoTOKOrpami nig, 4Yac BariTHOCTI Ta NOAOriB.
YYaCHMKM 3 TaKUMW YCKNAAHEHHAMM, AK NPEeKNamncia,
TAXKa aHemisa (Hb<80 r/n), i30iMmyHHWMIA KOHONIKT, Bara-
TOBOAAA, MaKpOCOMisi, aHomaii naoaa abo rineptepmis
niZ Yac nosoris, 6yM BUKIOYEHI 3 AoCAigxKeHHA. Y no-
7lorax He NpM3HaYann AoBeHHOI iHdy3ii 3 MeToto iHAYKLIT
nonoris abo Tokonisy. Npyna 3PN chopmysanaca 3 »KiHOK,
[LiarHO3 AKMX BM3HAYaBCA B Noaorax noctdakTym Ha nig-
CTaBi 30BHILLHIX BMMIpIOBaHb i ameHopei, Tomy mig, yac
BariTHOCTIi BOHW He OTpPUMYBa/M BIANOBIAHWX Tepanes-
TUYHMX 3ac0biB — AUETUICANILMIOBOI KUCAOTH, MEHTOK-
cnodiniHy, gunipygamony Ta iH. MeToto Takoro aobopy
6yN0 yCyHeHHA 30BHILWHIX BN/IMBIB HA 3pa3KuM KPOBI, LWo6
pe3y/nbTaTh MaKCMMasibHO Bi4NOBIAANN MPUPOSHUM 3Ha-
YEHHAM.

3pasKky KpoBi ANs AOCAioKEHHs 6pann MmiK ABoma
3aTMCKaYaMM, HaKNaZeHMMM OAHOYACHO nicnA nepLio-
ro KPMKY HOBOHAPOAMKEHOTO Ha BiacTaHi 6m3bko 10 cm
BiZ, MyNKOBOro KinbLsA i AKOMOra 6anyKYe 0 NNaLEeHTU.
Lle 6yno Ba)KnMBO, TOMY LLLO JIereHeBa BEHTUAALIA, AKa
PO3MOYMHAETLCA MIC/NA HAPOAMKEHHS, | MeTaboniuHi npo-
Lecu, AKi TPUBAKOTb Yy NAALEHTI A0 i Bia4iNeHHA, MOXYTb
BMN/IMBATU Ha KWUCAOTHO-NYKHUI 6GanaHc MnynoBUHHOI
Kposi [6, 12, 13]. Biapi3oK nynoBMHM 3aBA0BXKKM B6AM3bKO
20-25 cMm MiXK 3aTMCKayamu, AOCTaTHIA A8 OTPUMAHHA
HeobxiaHoro ana nabopaTopHOro AOCAIAXKEHH:A 06’emy
KpOBi.

BBarkaeTbca, Wo pH NnynoBMHHOI KpoBi nicnsa nepe-
TUCKaHHA MNYMNOBUHU He 3MIHIOETbCA MPOTArOM MnicnA-
nonorosux 60 cekyHa (nagiHHa pH 0,0005 x87"). Yepes
60 xBuanH nagiHHA pH moxe gocarat 0,03-0,078 xa™".
TobTo pH NynoBWHHOI KpoBi 36epiraeTbca BiAHOCHO CTa-
6iNbHUM NpW KIMHATHIN TemnepaTypi NPOTArOM FOAMHU
[9, 14, 15]. 3pa3ku KpoBi maTepi bpanu nig yac nosoris 3
v.cubitalis HanpuKKiHLi NOTy}XHOro Nepioay, nig Yac naysm
MiXK neperimamm.

Cknag rasiB KpoBi [OChif)KyBanu 3a AOMOMOroH
bioximiyHOro aHanisaTopa rasiB KpoBi Ta €NeKTPOoiTiB
«Easy Stat» (Medica Corp., CLLUA) Ta pH-meTpa «LAURA
Smart» (Erba Lachema, Yexis). Ona niaTBeparkeHHs cTa-
TUCTMYHOI BIPOriAHOCTI OTPMMaHUX pe3ynbTaTiB byau

BMKOPUCTaHI t-KpuTepii CTblogeHTa ANA NOPIBHAHHA Mo-
LWMPEHOCTI 03HaK y rpynax, U-KpuTepit MaH-YiTHi-Binkok-
COHa A/1A NOPIBHAHHA KiIbKICHUX 3HAYEHb MOKA3HUKIB.

Pe3ynbTrati AocnipKeHHA Ta iX 06roBopeHHs.

CXOXiCTb KMiHIYHMX O3HaK Mig 4ac nosoriB crana
pe3ynbTaTom peTenbHoro Aob6opy MNauieHTOK Mnig, 4ac
dopmyBaHHA rpyn. CoOmaTU4Hi, aHTPOMOMETPUYHI Ta Co-
LLia/IbHO-EKOHOMIYHI NOKA3HMKWM YYACHUKIB BCepeamHi Ta
MiXK rpynamu He BigpisHanuca. CepefHin BiK CTaHOBMB
25,8%3,59 noBHMX pOKiB BignoBigHO B rpynax 24,8+3,89;
26.1+3.95; 28,1+4,35 Ta 26,0+2,80 noBHMxX pokis (p>0,05).
Maca Tina Ha no4yaTKy BariTHOCTI cTaHoBMAA 63,215,73 Kr
(y rpynax 59,8+4,25; 64,615,32; 67,614,74 Ta 63,6+5,92
(kr), p>0,05). 47,4% mann Buwy abo HENOBHY BULLY
OCBITY, BCi BOHM KWK NOBHUMM cim’amun. CepeaHa Tpu-
BafiCcTb nepworo nepiogy nonoris 7,4+1,55; 8,611,78
Ta 9,8+1,49 roamHu (p>0,05), 3a BUHATKOM rpynu 3PM —
10,613,11 roguHn, Bara HOBOHapoaxeHux 1110+128,8;
2016+85,8; 1908+110,4 i 3544+310,9 (r). 65 HoBOHapoA-
»eHux (85,5%) 6ynn ouiHeHi 3a WwKanoto Anrap B 7 6anis
i BULLe yepe3 1i 5 xBWUAMH y Bcix rpynax. Huxkue 7 6anis
6yno ouiHeHo 11 HegoHOLWEHUX HeMoBAAT (14,5%), 3 AKKUX
7 6ynun eKcTpemasibHO HeJOHOLLIEHMMM 3 MACOHO Tila Npu
HapogKeHHi Big 780 go 1030 r. IHTpaHaTaIbHMX BTPAT HE
6yno. Ctanoca ABa BUMALKWU BifAas€HUX NPOrHOCTUYHO
HEeCNpUATAMBUX YCKNAAHEHb, a came bpoHxonereHesa
AMCNNasia Ta BHYTPILIHbOLWTYHOYKOBUIA KPOBOBMIMB. Pe-
3y/IbTaTU NpeacTasneHi B Tabauui 1.

MapuianbHWiA TUCK KucHio (pO,) B apTepii nynosu-
HU MOBCIOAHO HWMKYE, Hi’K Yy BEHO3HIl KpoBi matepi i
KO/MBAETbCA Bi4 8 40 15 Mmonb/n, ane He nepesuLLye
noxmbkn (1-4 Mmmonb/n) MK NAOAOBMMU 3HAYEHHAMM.
HaliHukui 3HaueHHs pO, nnoga 6ynu suasneHi npu 3PI.
MpoTunexxHa cuTyalia 3 napuialbHUM TUCKOM BYI/1IEKUC-
noro rasy (pCO;). IcHye TakoX CTaTUCTUYHO He3Ha4duma
Pi3HMLA B KOHLEHTpaLii KapboHaTHux ioHiB [HCOs™] i B
HaanMLWKy ocHoB (BE). pH Ak maTepi, Tak i HOBOHapoaKe-
Horo byB y mexkax Hopmu. [laHi nitepatypwm cBig4atb Npo
TaKY X LWi/IbHICTb NOKA3HMKIB Y Cy4aCHMX NOBIAOMAEHHAX
i 6inbw paHHix [16, 17, 18, 19].

3HaueHHa pO, i pCO, B NMynNOBMHHIN apTepianbHin
KPOBI Bifpi3HAIOTLCA Bif, TaKMX Y BEHO3HIN KPOBi maTepi,
O Nerko NOACHUTU rinepBeHTUAALIED Nig Yac NooriB.
Tomy HUKHA Mexa pCO, BBaXKAETbCA HEIHDOPMATUBHOO
i NPOrHOCTMYHO MasnouiHHot [20, 21, 22]. IcHye niHiliHa
3anexHictb Mixk pCO, maTepi Ta nnoga. Ane pO, nnoga y
BiZNOBiAb Ha riNepBeHTUAALLI0 MaTepi 3HUKYETbCA, 0CO6-
nmeo npu 3PT1. 3miHu pH nnoga y Bignosigb Ha rinepseH-
TUAALI0 MaTepi HeBEJIMKI, 3 HE3HAYHUM 36ibLIEHHAM Y
eKCTpeManbHO HefoHolweHux (7,36+0,011). Cnoctepi-
ra€TbCA TAKOX MOMITHE 3HUMKEHHA piBHA pH y nonorax
npw 3Pr1.

Tabnuua 1 — MaTepuHCbKi 1 N104,0Bi MOKa3HUKU KUC/IOTHO-NYXKHOI Ta ra3oBoi piBHOBaru

MepeayacHi nonoru 3aTpuMMKa po3BUTKY nNaoaa CBoevacHi disionoriyni
(ENM) (3nm) (3PM) nonoru (®)
(n=16) (n=36) (n=26) (n=24)
MaTu HOBOHAPOAX. MaTu HOBOHAPOAX. MaTu HOBOHAPO/X. maTu HOBOHAPO XK.

pH (oauHuui) | 7,39+0,018 | 7,36+0,011 | 7,40+0,021* | 7,33+0,022 | 7,37+0,010* | 7,270,012 | 7,43+0,015* | 7,3040,024
pO, (mMmHg) 35+3,4* 22+2,4 32+4,6* 19+3,1 33+2,8* 18+4,4 29+2,2* 21£2,1
pCO, (mMmHg) 39,6+4,30 44,9+3,63 40,1+5,47 44,8+2,65 36,7+2,52 40,8+1,88 38,1+3,61 44,3%3,47
HCOs (mmol/l)| 23,4%2,97 25,4+2,39 23,9+2,93 24,1+2,48 21,1+6,33 22,0+4,67 25,1+1,59 24,2+1,48
BE (mmol/I) -(3,0£0,60)* | -(8,0+1,68) | -(3,3+0,94)* | -(6,7+1,96) | -(2,3+0,44)* | -(10,4+1,12) | -(3,2+0,74)* | -(6,4+1,53)

NpumiTtkK: *-BiporigHa pisHMLA MiXX MaTePUHCbKMMM i NJ1I0A0BUMM O3HAKAMM B MEXKAX rpyn.
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BE 3 nmonpaBKot Ha 3miHn pCO, moxe
Bigo6paKaTM HaKOMUYEHHA KUCAUX MeTa-

Tabauusa 2 — lonm BogHto [H*] i pH npu nepeauacHux

nosorax i 3aTpumui pocty naoga

6onitie. Ane BE B notyxHomy nepioai 6ys Enn PON 3PN on
BULLMM Y eKCTPeMasibHO HeaOHOLWeHUX (n=16) (n=36) (n=26) (n=24)
HoBOHapozKeHux i 3PM1. PisHuua BE MiX |Baritha, sena 41,9+1,13 | 40,7+1,67 i 38,942,31
MAaTEPUMHCBKOK BEHOK | MJIOAOBOK ap- |(cTaH cnokoto) [7,38+0,012] | [7,3940,019] [7,41+0,014]
Tepieto 6yna HactynHoto: -5, -3,4, -8,11-3,2 nonoru, 2-ii 40,9+1,65 | 40,3t1,86 | 42,6£2,05 | 37,2110
MMONb/N BIAMOBIAHO, WO He NepeBWLLYE |nepioa, BeHa [7,39+0,018] | [7,40%0,021] | [7,37+0,010] | [7,43+0,015]
NpUNyCTUMUX 3HA4YEHb, ane TeHACHLIA BU- | Hogonapoay., 43,7+1,14 | 46,4+2,40* | 54,8+2,35* | 50,1%3,16*
rAA3€ YiTkoto. BoHa Mos’s3aHa 3 KOPOTKO- | a.nynosuku [7,36+0,011] | [7,33£0,022] | [7,27+0,012] | [7,300,024]

YaCHMM  MOTiPLEHHAM MATKOBO-NAaLEeH-
TApHOro KPOBOTOKY NiA, 4ac nepenmis. Le
ABULLE TPAH3UTOPHE, KPOBOMJ/IMH LUBUAKO BifHOBIIOETb-
cA nig vac naysu. Takmm ymHom, BE Bce ogHO He Mae
HIiAAKOrO MPOTrHOCTUYHOTO CEHCY, HaBiTb MPX MONpasLji Ha
3HayeHHs pH [17, 20, 22, 23]. Cam no cobi pecnipaTopHUi1
auMa03 3a3BMYall MNOB'A3AHWI 3 KOPOTKOYACHWM MOrip-
LeHHAM deTo-NaLeHTapHOro Kposoobiry i piako cnpwm-
UMHIOE YLLKoAXKeHHs [9,15]. Came Tomy aediumt [HCOs']
TEeX MA€ HMU3bKY AiarHOCTUYHY LLiHHICTb.

TaKoXK BMAHO NOCTynose nigsuweHHA pH matepi 3i
36i/bLIEHHAM TepMiHy BariTHoOcCTi. PisHMUA cTaHOBMAA
0,03 oamuuui npwm ENM (7,39+0,018 y HOBOHapoaxe-
Hux Ta 7,36+0,011 y HoBOHapoakeHux), 0,07 oguHuLui
npw PMMN (7,40+0,021 Ta 7,33+0,022 BignosigHo). Pi3HK-
ua B pH gocarna 0,13 oamuuui B rpyni &M (7,43+0,015 i
7,3010,024). Bci ui BigmiHHOCTI BiporigHi (p<0,05).

HaliHukumnin piseHb pH cnoctepirascs B rpyni 3P,
NopiBHAHO 3 Nopoainnamm 3 06ox HegoHoLeHMX rpyn. pH
matepi Bignosigas 7,370,010 oa., nnoga — 7,270,012
oa. (p<0,05), To6T0 pisHMLA (abo A) ctaHosuna 0,10 oa.

LLle B 80-x poKax MMHYNOro CTONITTA iCHyBano TBep-
OMKeHHA, Wo pH KpoBi BariTHOI *KiHKM NiHIMHO 3pOCTaE
NpPOTArOM BCi€l BariTHOCTI, gocaratoun 7,42-7,45 i HaBiTb
7,47 B nonorax. Togj *k 6yno NokasaHO eKCMOHeHLjliHe
3HWKeHHA pH nnoga, ane 6e3 NosicHeHHA npuymH. Oc-
TaHHI NOBIAOMNIEHHSA TAKOXK CTBEPAMKYHOTb NiHINHICTb 3HU-
eHHA pH nnoga [9, 24, 25, 26].

Llei no cyTi NpaBUIbHUIA BUCHOBOK (NPO MiaBULLEH-
HA pH) cTaB OCHOBOW A/ PAZY MOMMUOK, fKi iCTOTHO
YCKNAZHIOKOTb PO3YMIHHA MI1040BO-MAaTEPUHCBKOTO KUC-
NIOTHO-NYXKHOTO 6anaHcy. XnbHMM 6yn0 came CTBEPAIKEH-
Ha npo JIHIMHICTb 3pocTaHHa pH. Cnpasa B HaCTyMHOMY:
pH — ue norapudmiyHa BenmumHa. A [xkoH Henep (1550-
1617) BMHalwoB norapudmu Ans NiHiMHOIO NOPIBHAHHSA
HeNiHIMHKMX po3mipHocTen. Monpwu Bce, NiHIMHICTD 3MiHK
NMOKa3HMKIB TpaHCcHOPMYOTbCA B YAB/IEHHI binbliocTi
Ntofen B NiHINHICTb 3MiHW NPOLLECiB.

Yepes ue NiHiltHe BiAXWIEHHA MiX 3HaYeHHAMM pH B
mexaxBig 7,45 no 7,35, 8in 7,35 o0 7,25i8i8,7,25 no 7,15
CNPUIAMAETBCA NMPOCTO AK 3HMMKEHHA Ha 0,1. PaKkTHMUHO B
HaBeAEeHOMY BULLLE NPUKNAAI 3cyB Y DiK auMao3y B Apyrin
napi nokasHuKiB pH Ha 29% 6inblue, HiXK B NepLiomy, a B
TpeTbomy — Ha 65%. Tomy Lo B pO34UHI, Ae 3HavyeHHA pH
NiHIMHO 3HMKYIOTbCA BiA, 7,45 no 7,15, BMICT iOHiB BOAHIO
(npoToHis, [H*]) 36inbwyeTbea 3 35,5 Ao 71,0 (Hmonb/n).
Y KOXHi napi 3HaYeHb pH BMICT NPOTOHIB 3pOCTaE He
NiHiMHO: cnoyaTky Ha 9,0, noTim Ha 11,6, notim Ha 14,9
(HMonb/n). TaKMM YMHOM, BIOXUAEHHS KUCAOTHO-NYMK-
HOI piBHOBary € BiNbl NOKAa30BMM Y MOPIBHAHHI 32 KOH-
ueHTpauieto [H*]. Tabnauua 2 micTuTb L KOHUEHTpaLii B
NOPiBHAHHI 3i 3Ha4YeHHAMM pH.

3 ornAagy Ha MisepHuiA AianasoH, B MeXKaXx AKOro MOMK-
NnBKIA 3¢cyB pH B 6iK Ny*KHOI peakLii 6e3 BnanBy Ha piBeHb
340poB’A, pi3HMUA B pH MK naogom i BariTHow aocsa-
raeTbCA LUAAXOM 3POCTAHHA B MPUMYCTUMMUX MENKAX STy K-
HOI peakLuji MaTepPUHCbKOI KPOBi i aLma03y (TaKoX Y By3b-

NpumiTtkK: * — BiporigHa PisHULA MiXK MaTEPUHCBKMMM | NIOA0BMMM O3HAKamMu B rpyni.

KOMy ZianasoHi) KpoBi naoga. Came Tomy NeBHWUIA PiBeHb
aumMposy naogda HeobxiaHwin. [locsarmv i nigTpumaTty 1ioro
HECKMaZHO B YMOBaX MOCTIMHOIO YTBOPEHHA A0CTaTHbOI
KinbKoCTi Knucamx metabonitis.

AKLLO LLOCb 3aBaXKA€ BUBEAEHHIO KUCUX PaguKanis
(pH maTepuHCbKOi KpOBi TPMMAETbCA Ha PiBHI cepegHix
3Ha4yeHb 340PO0BOI HEBATITHOI JIKOAMHM, A TO | 30BCIM 3HU-
KYETbCA yepes 1i OCHOBHe 3aXBOPIOBaHHS), TO Halnep-
LIMM KPOKOM € MOCW/IEHHA auuao3y naoda 3a paxyHoK
HAKOMUYEHHA KMUCAUX PEYOBUH A0 TUX Mip, MOKK He byae
[OCATHyTa NOTpibHa AenbTa.

3BMYAMHO, NaAiHHA pH Mae obMeXKeHHs, afxke npwm
HaaAMipHOMY aumaosi noumHatoTbea npobnemum 3 AHK
(BOHM Ha3MBalOTLCA KUCAOTaMM, ane CKAAAATbCA 3 aM-
boTepHUX NYPUHOBUX i NiPUMIZAMHOBUX OCHOB (HYKNEOTU-
ais).

Be3cyMHIBHO, WO MaTEPUHCbKUIA OpPraHiaM He MoXe
3abe3neynTi NOBHOrO BMBEAEHHA NPOAYKTIB MeTabonis-
My 3 KpOBi n/ioga, Ta W HeobXigHOCTI B LbOMY HEMAE,
iHaKLLe BariTHiCTb TpuBana 6 A0BiKy.

36eperKeHHA KUCIOTHO-/Y)KHOI piBHOBarM € oA-
Hi€l0 3 HalAABHIWNX EBOJIOLIMHUX IAHOK Y NiATPUMLI
HOPMasIbHOrO OYHKLIOHYBaHHA KNiTMHU. CTanicTb Kuc-
NIOTHO-NTYKHOI PIBHOBArM Mae Ba*KAMBE 3HAYEHHA ANA
pobotn depmeHTiB i cTabinbHOCTi membpaH. Byap-Ake
NOMITHE BiAXMNEHHA B Ui PiBHOBA3i HEraMHO BUK/IMKAE
NMOLLUKOAMKEHHSA KNITUHW, axk A0 Ti 3arnbeni. Y »uBux ictot
eBo/toLiiHO cdhopMOBaHi ckNaaHi, 6e340raHHO perynbo-
BaHi MexaHi3amu npoTuaii HebesneyHUM MOopPYLIEHHSM
KUCNOTHO-/YXKHOT perynauii. Ane 060B’13KOBOH YMOBOO
KMUCNOTHO-/Y»KHOT CTabiNnbHOCTI € npaBuAbHUI 6GanaHc
MiXK BHYTPILUHBOKNITUHHUM | NO3aKNITUHHUM PigVHHUMMU
cepenosuLLaMu. | HaBNaku.

AIK pe3ynbraT BCbOrO BWLLLECKA3aHOTO MPOMNOHYEMO
HACTYMHi YoTnpn (MoxKe BYyTKM — N’ATb) BapiaHTIB 3B’A3KY
i NOCNiAOBHOCTI NaTOreHeTUYHWX MPOLLECIB B PO3BUTKY
NJ0L0BO-MATEPUHCbKMX BifLHOCUH:

1. B pasi, Konn maTepmHCbKa NyXHa peakuia nosa-
KNITMHHOTO CepefioBMLLA HAPOCTAE B HANEXKHUX MeEXKax
32 NPUPOAHNUMWN MEXAHiI3MaMM, a BigNOBIgHI NapameTpu
NA0AA 3HMXKYIOTLCA, Pi3HNLA iX pH ycTantoeTbea B Mexax
0,11-0,13, wo signosigae aianasoHy 12-14 Hmonb/n B
KOHUeHTpauji [H*]. Mepexig metabonitiB nioga B Mma-
TEPUHCbKY KPOB BifOyBaETLCA 33 TaKMX YMOB BiNIbHO i B
[OCTaTHiX ob6carax. HopmasibHUI pO3BUTOK BariTHOCTI 3a-
6e3nevyeHunin.

2. Jly)XHa peaKLuia MaTepuMHCbKOI KPOBi He 3pOCTaE,
abo 3poCTae He3HaYHO B CWUy O6’EKTUBHUX MPUUMH,
NnoB’A3aHMX 3 MOX/IMBUMM MOYATKOBUMM MOPYLLIEHHAMM
300pOB’A. Pi3HMUA B peakuiax KpoBi mMoxe ByTn MiHi-
Ma/IbHO A0CTaTHbOK A/1A TPaHCnopTy meTabonitis — A pH
<0,09-0,10, A [H*] B mexax 9,7-11,0 HMoANb/N 3a paxyHOK
NoCWUEHHA aumao3y naoga. lMporpecyBaHHA BariTHOCTI
BifOYyBAETLCA B CTPECOBMX YMOBaX FiMOKCMYHOI TiMOKCii.
dopmyeTbCA 3aTPMMKa POCTy NA0Aa.
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3. Jly»KHa peaKuia MaTepuHCbKOi KpoBi He nigBu-
LLYETbCA, NOMITHO HAPOCTAE NJI0A0BUIA aumaos. Lien suz,
naToreHesy CXOXMM Ha NonepeaHin Npu MOXKANBUX NPO-
ABaxX 3aTPMMKM PO3BUTKY N1oda Ha bBinblu paHHix Tep-
MiHax, abo npu po3suTKy 3P KpaliHix cTyneHiB. Takui
wnax ¢opmysaHHA 3PI 04iKyBaHO MNOEAHYETLCA 3i CMOH-
TAHHMM Ta ATPOrEHHUM NepeaYacHUM PO3POSKEHHAM.

4. Jly:kHa peakuia MaTepMHCbKOI KpoBi Aewo 36i1b-
WyeTbeA, AK i aumaos nnoga (A pH ~ 0,07, A [H*] ~ 6,8
HMmonb/n), abo pH maTepi He niasuiLyeTbes, ApH He3Hau-
Huit (0,03) abo A [H*] ~2,8 HMOAb/N Yepes BUCOKI NoKas-
HUKM nnoga (61m3bKi go pisHiB pH Ta [H*] gopocamx). Y
TAKWUX BUMAAKaX CTBOPIOOTLCA YMOBU A1A NepeayacHmX
nonoris.

BucHoBKMW.

1. pH KpoBi apTepii NyNnoBUHM BULLMIA Y Bifbll paHHIX
TepMmiHax rectauii (7,36+0,011 Ha 24-27 TuHi, 7,330,022

MepcneKkTMBM NogaNbLUNX JOCAIAMNKEHD.

ICHYE HEBM3HAYEHICTb: HEAOHOLEHI HOBOHAPOAMKEHI
matoTb pH Ha piBHi mopocnoi ocobuHu. Buxogsaum 3 Heob-
XiaHoro piBHA A pH mixK BariTHOO Ta N10A0M ANA TPAHC-
NnopTyBaHHA MeTaboniTiB, Lel CTaH He € HOPMa/bHUM.
Ha ue € npuunHn, AKki NoTpibHO po3ymiTh. Ane MU He
MOXKEeMO OTpUMyBaTK iHdopmauito besnocepedHbo Big,
nnoaa, AKMA PO3BMBAETLCA BHYTPILHLOYTPOOHO B Tep-
MiHW, BiANOBIAHO 40 HEAOHOLEHOCTI, MPUHAMMHI 40TH,
OOKW BiH BBAXKA€eTbCA 340p0BMM. A caMe, MU HIi4oro He
3HAEMO MPO HOPMaAJIbHI FOMEOCTAaTUYHI 03HAKKM naoaa. 3
HaCTaHHAM MepeayacHMX NooriB (a TaKOX Npu 3aTpUM-
Li pocty) Bca iHbopMaL,ia BTpayae cBoto BiporigHicTb. Ha
OaHUI MOMEHT MW MOXKEMO BUXOAMTU Ti/IbKM 3 OLLIHKM
KMUCNIOTHO-NY)KHOTO 6anaHcy MaTepUHCbKOI BeHO3HOI

Ha 28-34 TUKHi) B NOPIBHAHHI 3 AOHOWEHUMW HEMOBASA-
Tamu (7,29+0,045; p<0,05), HOBOHaPOAKEHI 3 3aTPUM-
KOK POCTY MasiM HalHuKunii pH (7,27+0,012), p<0,05.

2. PisHMLA MmiK pH maTepuHCbKOi BEHO3HOI Ta nyno-
BMHHOI apTepiasbHOI KPOBi MeHLIA npu nepegvyacHmx
nonorax: 0,03 Ha 24-27 TvxKHi (7,39+0,018 y matepi Ta
7,36+0,011 y HoBOHapoasKeHoro), 0,07 Ha 28-34 TUKHI
(7,40+0,021 Ta 7,33+0,022 BignosigHo), 0,13 npu cso-
€yacHux nonorax (7,43+0,015 ta 7,30+0,024), p<0,05.
PisHnus B pH agewo 6inbwa (0,10) npu 3aTpumui pocTy
nnoaa (7,37+0,010 i 7,27+0,012), HabauxeHa A0 TaKoi B
[OHOLIEHOMY CTaHi. B TaKuX BUMagKax CnocTepiraeTbca  3€PBIB, i TOAI MaTePUHCHKMIA OPraHi3m NOYMHAE PATYBATH
NMOPIBHAHO HWMXKYMI pH BEHO3HOI KpoBi MaTepi. cebe?
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MATEPUHCbKWUIM TA NNOO0BWUI pH 3A PI3HUX YMOB TA TEPMIHIB PO3POJKEHHA

Jleyw C. C.

Pestome. [nsa BUAaneHHA NJ0LOBUX METaboNiTiB A0 KPOBi BariTHOI NOTPibHe 3pOCTaHHA MaTepUHCbKOro pH.
MnofoBo-maTepuHCbKa pisHMUA pH HanpwuKiHui BariTHocTi gocarae 0,11-0,12. Cnocobu AocArHeHHA NyXKHOT peakuji
KpOB't0 MaTepi 0CTaTOYHO He 3'acoBaHi. PizionorivHi 3HaueHHs pH KonuBatoTbea B mexax 7,35-7,45, wo sianosigae
KOHUeHTpauii 35-45 Hmonb/n ioHiB [H*].

Mema 00cni0xeHHA: BUSHAYUTM NPUNYCTUMI BiAXWAEHHA Ta iX HACNIAKM Y KUCNOTHO-NYXKHI piBHOBa3i KpoBi
maTepi Ta N104a 3a Pi3HMX YMOB BariTHOCTI Ta NOOriB.

06’ekm | memodu OocnioxeHHA. JocniaxeHHA nposoannocb B KHIM «MepuHatanbHuin LeHTp m.Kuesa», 6asi
Kadeapu akywepctsa Ta riHekonorii Nel HMY imeHi O.0.boromonbua 3 anctonaga 2022 poky Ao KeiTHA 2024
POKY. BUKOHaHO NpoOCMeKTUBHE KOFrOPTHE AOCAIAKEHHS, 3aTBEpPAKEHE NPOTOKONOM BioeTnyHOi Komicii Ne163 Big,
07.11.2022p. Y pocnigxeHHs 6yno BKAOYEHO YOTUPU FPYNKY POAinb 3 HoBOHapoaxKkeHumu. Mpyny EMM (ekcTpemans-
HO nepeaYacHi nonorun) cknanu 16 poginb B TepmiHi 24-27 Tuk., rpyny PMIM (paHHi nepeayacHi nonoru) — 36 poginb
y 28-34 TvK., rpyna 3Pl — 26 poainb 3 HOBOHAPOAKEHNUMM 3 3aTPUMKOLIO POCTY N1oAa TepMmiHoM 28-34 TUXKHI, rpyna
KOHTpPOJItO — 24 poginni y cBoedacHux ¢isionoriyHmx nonorax ().

BrBYaaM NOKA3HMKM KUCAOTHO-YXKHOI PiBHOBArn BEHO3HOI KPOBI XKIHOK B Apyromy nepioAi nepLimx nonoris Ta
KpOBi NynOBWHHOI apTepii HOBOHapoaKeHnx. 340poBi poainni Bikom 18-35 pokis 3 HeyCKNaAHEHO O4HOMNIAHO
BariTHICTtO, i3 CAMOCTIiHMM NMOYaTKOM MOJIONiB Y NOTUIMYHOMY MepeasiexkaHHi, 3 HeTpUBa MM 6e3BOAHMM MPOMIXK-
KoM, 6e3 NaTosoriyHMX 3MiH Ha KapaioToKorpadii. B nonorax He 6yno iHAYKLii abo ToKoAiTUYHOI Tepanii. Y4acHuLi
rpynu 3Pl He oTpumyBanu aesarperaHTis. MeTol go60py 6yn10 YyCYHEHHA 30BHILLHIX BM/IMBIB HA 3Pa3kuM KPOBi,
HabNM3MBLUKM pPe3yabTaTh 40 NPUPOAHUX 3HAYEHD.

[a30BMiN CKNaa KPOBi AOCAIAXKYBAIM 32 AONOMOrot bioximiuHOro aHanisaTopa rasis Ta eN1eKTPoNiTiB KpoBi «Easy
Stat» (Medica Corp., CLLUA) Ta pH-meTpa «LAURA Smart» (Erba Lachema, Yexis). CtaTcTnyHa 06pobKa Yepes t-kpu-
Tepint CTblogeHTa, U-kKputepin MaHa-YiTHi-BinkoKcoHa.

Pesynbmamu 0ocnioxeHHA ma ix 062080peHHA. MNiaTBEPAKEHO NOCTYNOBE 3POCTAHHA MaTepuHCcbKoro pH Bia-
noBigHO recTauiimHoMy BiKOBI.

MnopoBo-maTepmuHCbKa pisHULUA pH cknagana 0,03 8 rpyni EMM (7,36+0,011 Ta 7,39+0,018 BignosigHo), 0,07 8
rpyni PMM (7,330,022 Ta 7,40+0,021) Ta 0,13 y ¢ (7,30+0,024 1a 7,43+0,015), p<0,05. 3HauyeHHA pH B rpyni 3P
6ynu BiporigHO HMXYMMK nopiBHAHO 3 EMM, PMM, ®M i mix coboto (7,27+0,012 Ta 7,37+0,010, p<0,05), pizHuua (A)
pH cknana 0,10, wo HabanKano ii 4o N10A0BO-MaTEPUHCLKOI pisHML pH y cBoeYyacHUx nonorax — 0,13.

BapiaHTn po3BUTKY MaTepPUHCbKO-NA040BUX BiAHOCUH:

1. NMocTynoBe 3pOCTaHHA 32 NPUPOAHMMWN MeXaHi3MaMKn MaTepPUHCbKOro pH i 3HMXKeHHA nnogoBsoro. PisHWUA B
meskax 0,11-0,13, abo 12-14 Hmonb/n [H*]. BinbHuit nepexig naogosux metaboniTis 40 KPoBi BariTHOI. BariTHicTb
Nporpecye HeycKiagHeHo.

2. MaTepuHCbKuUi pH He 3pocTag, abo 3pocTae He3HaYyHo Yepes ii naTonorito. PisHMLA MiHIManbHO AOCTAaTHA ANA
TpaHcnopTy metabonitis — A pH < 0,09-0,10, A [H*] B mexkax 9,7-11,0 HMOAb/A 3a paxyHOK auuao3y naoaa. Mporpec
BAriTHOCTi B YMOBAX FiNOKCUYHOI FMNOKCii. 3aTpMmKa pocTy naoaa.

3. MaTtepuHCbKMI pH He 3pocTae, N10A0BMI aunA03 BUPA3HilLMiA. BapiaHT naToreHesy CXOXKWi Ha NonepeaHin,
npossu 3PI B paHHix TepmiHax, abo 3P KpaiHix ctyneHis. MoegHaHHA 3P 3 CAaMOUYMHHUMM T ATPOFEHHUMMU Ne-
pefYacHMMM NoIoramm.

4. MaTepuHCcbKUiA pH i nn1oaoBmit aumaos 3poctatoTb HesHadHo (A pH ~ 0,07, A [H*] ~ 6,8 Hmonb/n), abo mate-
PUHCbKKI pH He 3pocTag, A He3HauHa (0,03) abo A [H*] ~2,8 Hmonb/n yepes Bucoki nnoaosi pH Ta [H*] (6113bki Ao
piBHA gopocinx). DopmyBaHHA YMOB AN NepeayacHUX Nnosoris.

BucHogKu. 1. pH nynoBuHHOI apTepii BiporigHO BULLMIA Y HEAOHOLEHMX, HAPOAMKEHMX Ha Bi/ibll paHHIX Tepmi-
Hax rectauii (7,36+0,011 Ha 24-27 TWKHi, 7,33+0,022 Ha 28-34 TUXKHI) NOPIBHAHO 3 AOHOWEHMMW HEMOBAATAMU
(7,29+0,045; p<0,05). HoBOHapoOAKEHI i3 3aTPUMKOLIO POCTY Mann HaliHUXKYKMI piBeHb pH -7,27+0,012, p<0,05.

2. Pi3HMUA MiX NOKasHMKamu pH maTepMHCbKOI BEHO3HOI Ta NYMOBMHHOT apTepiasibHOI KPOBI MeHLWwa npu ne-
peayacHux nosorax: 0,03 y 24-27 tuk. (7,39+0,018 y maTepuHcbKii Kposi Ta 7,36+0,011 y HoBoHapoarKeHoro, 0,07
y 28-34 tu. (7,400,021 Ta 7,330,022 BignosigHo), 0,13 y goHoweHux TepmiHax (7,43+0,015 Ta 7,30+0,024),
p<0,05. Mpw 3aTpumui pocTy pisHuuA pH Ginbwa (0,10), HabanKeHa A0 NOKA3HUKA AOHOLWEHUX. B Taknx BUNaakax
CNOCTEPIraeTbcA NOPIBHAHO HUKUNIM pH BEHO3HOT KpoBi maTepi.

Kntouosi cnoBa: KUCNOTHO-NYKHUIA BanaHc, rasu NnynoBMHHOT KPOBI, NepeaYacHi Noa0r1, 3aTpMMKa pocTy naoaa.

PONDUS HYDROGENII (pH) OF MOTHERS AND NEWBORNS BLOOD BY DIFFERENT CONDITIONS AND TERMS
OF DELIVERY

ISSN 2077-4214. Bicuuxk npo6nem 6ionorii i meanuunn — 2024 — Bun. 3 (174) / Bulletin of problems in biology and medicine — 2024 - Issue 3 (174) 165



KNIHIYHA TA EKCMEPUMEHTAIbHA MEOULMHA / CLINICAL AND EXPERIMENTAL MEDICINE

Leush S. S.

Abstarct. To remove fetal metabolites into maternal blood, an increase of her pH is required. The difference
in pH between the fetus and the mother at the end stage of pregnancy reaches 0.11-0.12. The ways to achieve an
alkaline reaction with the mother’s blood have not been conclusively elucidated. Physiological pH values range from
7.35 to 7.45, which corresponds to a concentration of 35 to 45 nmol/l ions [H*].

The aim of the study was to determine the permissible limits and consequences of deviations in the acid-base
balance of maternal and fetal blood under different conditions of pregnancy and childbirth.

Object and methods of research. The study was conducted at the Kyiv Perinatal Center, base of Obstetrics and
Gynecology pt. No. 1 of Bogomolets National Medical University from November 2022 to April 2024. A prospective
cohort study was performed, approved by the protocol of the bioethics commission No. 163 dated 07.11.2022. Four
groups of women in labor with newborns were included in the study. The group of EPB (extremely preterm birth)
consisted of 16 women in parturition at 24-27 weeks, the group of MPB (moderate preterm birth) — 36 women
at 28-34 weeks, the group of FGR — 26 women with newborns with fetal growth retardation for a period of 28-34
weeks, the control group — 24 women of full-time physiological delivery (FT). The indicators of maternal venous
blood acid-base balance in the second stage of first labor and newborns cord artery blood were studied. Healthy
women aged 18-35 years with uncomplicated singleton pregnancy, with spontaneous onset of labor in the occipital
presentation, with timely membranes rupture, without pathological changes on cardiotocography. There was no
induction or tocolytic therapy. Participants in the FGR group did not receive antiplatelet agents. The purpose of the
selection was to eliminate external influences on blood samples, bringing the results closer to natural values. The
blood gases examined by biochemical analyzer of blood gases and electrolytes «Easy Stat» (Medica Corp., USA) and
the pH-meter «LAURA Smart» (Erba Lachema, Czech Republic). Statistical processing through Student’s t-test, Man-
Whitney-Wilcoxon U-test.

Research results and their discussion. A gradual increase in maternal pH consistent with gestational age has been
confirmed.

The fetal-maternal pH difference was 0.03 in the EPB group (7.36+£0.011 and 7.39+0.018, respectively), 0.07
in the MPB group (7.33+0.022 and 7.40£0.021) and 0.13 in the FT (7.30£0.024 and 7.43%0.015), p<0.05. The pH
value in the FGR group was significantly lower compared to EPB, MPB, FT and among themselves (7.27+0.012 and
7.37+0.010, p<0.05), the pH difference (A) was 0.10, which brought it closer to the pH difference in FT —0.13.

Options for the development of maternal-fetal relations:

1. Gradual increase in maternal pH and decrease in fetal pH by natural mechanisms. The difference is in the range
of 0.11-0.13, or 12-14 nmol/L [H*]. Free transfer of fetal metabolites to the maternal blood. Pregnancy progresses
uncomplicated.

2. Maternal pH does not increase, or increases slightly due to maternal pathology. The difference is minimally
enought for the transport of metabolites — A pH < 0.09-0.10, A [H*] in the range of 9.7-11.0 nmol/I due to fetal
acidosis. Pregnancy progression in conditions of hypoxic hypoxia. Fetal growth retardation.

3. Maternal pH does not increase, fetal acidosis is more notable. The variant of pathogenesis is similar to the
previous one, manifestations of developmental delay in the early stages, or extreme grows retardation stage.
Combination of FGR with spontaneous and iatrogenic preterm birth.

4. Maternal pH and fetal acidosis increase slightly (A pH ~ 0.07, A [H*] ~ 6.8 nmol/L), or maternal pH does not
increase, A is negligible (0.03) or A [H*] ~2.8 nmol/L due to high fetal pH and [H*] (close to adult levels). Formation
of conditions for prematurity.

Conclusions. 1. Umbilical arterial blood pH is significantly higher in preterm infants born at earlier gestation
terms (7.36+0.011 at 24—27 weeks, 7.33+0.022 at 28—34 weeks) compared to full-term infants (7.29+0.045; p<0.05).
Newborns of growth retardation had the lowest pH -7.27+0.012, p<0.05.

2. The difference between maternal venous and umbilical arterial blood pH is less at preterm birth: 0.03 at
24-27 weeks (7.39%0.018 maternal and 7.36+0.011 in neonate), 0.07 in 28-34 weeks (7.40+0.021 and 7.33+0.022
respectively), 0.13 in full-term labor (7.43+0.015 and 7.30+0.024), p<0.05. The pH difference slightly greater (0.10)
with growth retardation, close to that one in full-term. There is a relatively low maternal venous blood pH level in
such cases.

Key words: acid-base balance, umbilical cord blood gases, premature birth, fetal growth retardation.
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