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The paper analyzes the interrelationship of a group of biochemical indicators (total bilirubin and its fractions, total
protein, albumin, urea, creatinine, uric acid, and glucose) of umbilical cord blood of newborns (103 samples)
depending on the group or rhesus trait inherited from the mother. Babies belonged to the risk group for the
development of hemolytic disease of newborns without signs of the disease.

The determination of the content of the indicators was carried out by standardized unified methods, statistical
processing was carried out according to the Mann-Whitney test (for the coincidence of the Rhesus characteristics of
maternal and cord blood) and the Kruskal-Wallis test for comparing the average values of three or more samples (for
the coincidence of maternal and cord blood groups with each other when inheriting this characteristic). The ratio of
groups and rhesus was evaluated according to Fisher's comparative F-test (F-distribution), correlation analysis of
indicators was performed according to Pearson's chi-squared test.

It is statistically shown that umbilical cord blood with a negative Rh(D) factor is characterized by a significantly higher
level of glucose (p=0,046). A significantly higher indicator of the albumin-globulin coefficient is noted (p=0,032) when
the group characteristic of umbilical cord blood matches with maternal blood.

The content of uric acid in umbilical cord blood from mothers with a negative Rh(D) factor was characterized by a
significantly higher value (p=0,024), and the concentration of total bilirubin in such samples, on the contrary, was
probably lower (compared to the group of children born from mothers with positive Rh(D)-factor, p=0,023).

In addition, the level of uric acid in umbilical cord blood depends on the mother's blood group: its lowest level was
noted in umbilical cord blood samples from mothers with O(l) blood group (p<0.001).

Therefore, the concentration of indicators of uric acid, total bilirubin, and glucose depend on the inheritance of group
or rhesus traits from mother to child.
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Introduction. Children born to mothers with 0(l)
blood group according to the ABO system and with a
negative Rh(D) factor, regardless of blood group,
have a probability of developing hemolytic disease
of the newborn due to group or Rhesus
incompatibility (Hodovanets et al., 2018; Krog et al.,
2022). The most severe manifestation of the
development of hemolytic disease of infants is
incompatibility for the Rh(D) factor, but it occurs
quite rarely and even in the absence of prophylaxis,
hemorrhagic disease of newborns develops in 0,5 %
of healthy infants. It is likely that even in the
absence of manifestations of hemolytic disease,
certain clinical and biochemical metabolic changes
are formed in healthy infants of this group as an
adaptation mechanism in case of incompatibility of
the mother's organism and the fetus by group or
Rh(D) trait (Gruccio 2014; Myle, Al-Khattabi,
2014).
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Materials and methods. In the work, a study of
103 umbilical cord blood samples was carried out
with the determination of their group (according to
the ABO system) and Rh(D)-factor, the content of
the main biochemical indicators characterizing the
nitrogen balance in blood serum was also
investigated (total protein, albumin, creatinine, urea,
uric acid), total bilirubin and its fractions, blood
glucose level. The concentration of indicators was
determined by generally accepted unified methods:
total protein by the biuret reaction, albumin with
bromocresol green, urea by the enzymatic urease
method with salicylate hypochlorite, glucose by the
glucooxidase method, the content of bilirubin and its
fractions by the Jendrashik-Grof method with a
diazoreagent. The methods of determination listed
above were carried out using diagnostic sets of
reagents of the manufacturer «Reagent», Dnipro,
Ukraine. The content of uric acid was determined by
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the enzymatic colorimetric method with uricase and
peroxidase, creatinine by the modified Jaffe method
without deproteinization with the formation of 2,-4-
6,-trinitrocyclohexodiene using diagnostic kits from
the manufacturer «Cormay», Lomianki, Poland.
Group comparisons were carried out using the
Mann-Whitney test (for the coincidence of the
Rhesus characteristics of maternal and cord blood)
and the Kruskal-Wallis test for comparing the
average values of three or more samples (for the

coincidence of maternal and cord blood groups when
inheriting this characteristic). The ratio of groups
and rhesus was evaluated according to Fisher's
Fisher's  comparative  F-test  (F-distribution),
correlation analysis of indicators was performed
according to Pearson's chi-squared test.

Results and their discussion. The distribution of
umbilical cord blood groups in relation to the
maternal trait is characterized by the dominant trait
of inheritance of the maternal blood group (tabl. 1).

Table 1.

Distribution of groups and Rh(D) factor of maternal and umbilical cord blood (n=103)

bilical cord blood
0(D) A(I) B(III) AB(LV)
Maternal blood
0(I) 40 12 18
A(IT) 5 14 1
B(I1I) 1 1 3 3
AB(IV) 4 1

Note: * — distribution differences are reliable, p<0,001

Inheritance of a positive Rh(D)-factor in
umbilical cord blood from mothers with a similar
trait (63 samples) was characterized by a dominant
advantage of a positive Rh(D)-factor: in umbilical
cord blood samples from an Rh(D)-positive mother,
only 10 samples were Rh(D )-negative trait, and in
mothers with a negative Rh(D) factor (40 samples)
only one quater inherited a negative Rh(D) factor
(n=9). In general, the group and Rh(D)-factor
coincide with the maternal traits in 36 samples of
umbilical cord blood, these data have a probabilistic
nature of distribution with the exception of the
nature of inheritance of the blood group according to
the maternal trait.

As for biochemical parameters, it was noted that
samples of umbilical cord blood from mothers with
a negative Rh(D) factor had a significantly lower
level of total bilirubin 35,95+1,12 against
40,12+1,21 pmol/l with a positive (M= m, p=0,023).
On the other hand, the content of uric acid in
umbilical cord blood serum, on the contrary, was
higher in mothers with a negative Rh(D)-factor and
was 301,25+12,43 umol/l compared to the average
value in mothers with a positive Rh(D)- factor
characteristic (M+m=225,84+13,48, p=0,001). Also,
the lowest level of uric acid in umbilical cord blood
is reliably observed in children from mothers with
0(1) blood group (p<0,001).

A reliable correlation was noted between the
albumin and total protein indicators (r«,=0,631,
p=0,000) for all umbilical cord blood samples. In
addition, when the umbilical cord blood group
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matches the mother's according to the Rh(D) factor
(58 samples), a significantly higher average level of
the albumin-globulin coefficient is shown: 3,31+0.2
as opposed to 2,70+£0,21 (M+ m, p=0,032) when the
sign does not match.

The average indicator of glucose concentration in
umbilical cord blood was significantly higher in
mothers with a negative Rh(D) factor — 4,66+0,28
mmol/l compared to 4,66+0,28 mmol/l in mothers
with a positive Rh (D)-factor (p=0,046).

Conclusions. Inheritance of most biochemical
parameters as well as group and Rhesus
characteristics from mother to child is mostly
probable. But we noted a correlation of albumin and
total protein indicators, regardless of the inherited
trait of the blood group and the Rh(D) factor. The
reliability of the change in the average values of
glucose, total bilirubin, and uric acid depends on the
maternal sign of Rh(D) factor of inheritance and the
nature of its inheritance.
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MOPIBHSIJIbHUM AHAJII3 BIOXIMIYHUX ITOKA3HUKIB ITYIIOBUHHOI KPOBI
HOBOHAPO/KEHUX I'PYIIA PU3UKY IIOAO MMPOSIBY TEMOJIITUYHOI )
XBOPOBMU 3AJIE’KHO BIJl YCIIAAKOBAHOI BII MATEPI I'PYIIOBOI TA PE3YCHOI
O3HAKUA

M. B. likax, O. I'. YepHiox

bykoesuncokuii oeparcasruii meouunutl yrigepcumen,
Yrpaina, 58002, m. Yepnisyi, Teampanvna niowa, 2
dikal.mariana@bsmu.edu.ua, cherniukh.oksana@bsmu.edu.ua

Y pobomi nposedenuii ananiz 63aemo36's3Ky epynu OGIOXIMIYHUX NOKA3HUKIE (3a2anbHO20 OLMIPYOIHY ma 1020
@paxyii, 3aeanrvnozo Oinka, anbOyMiny, CEHOBUHU, KPEAMUHIHY, CeYo80i KUCIOMU MA 2M0KO3U) NYNOBUHHOI KpOBI
Hogonapooddicenux (103 3paszku) 3anedcHo 6i0 ycnadkoganoi 8i0 mamepi epynogoi uu pezychoi osnaxu. Hemosniama
BIOHOCUNUCS 00 2PYNU PUSUKY PO3BUMNKY 2eMONIMUYHOT X8OPOOU HOBOHAPOOIHCEHUX De3 O3HAK NPOABY 3AX8OPIOBAHHS.
Busnauenns emicmy RnOKA3HUKIG@ NPOGOOUNU CMAHOAPMUZOBAHUMU VHIQIKOBAHUMU MEMOOUKAMY, CIMAMUCTMUYHY
00pobKy 30iticneno 3a Kpumepiem Manna-Yimni (3a cnienadanHam pe3ycHUX O3HAK MAMEPUHCHLKOL Kpogi 3
nynoeunnow) ma 3a kpumepiem Kpackenna-Yonicca 0ns nopiensanns cepeonix 3nauens mpvox ma Oinvute udipok (3a
CRigNAaodaHHs MAmMepuHcbKoi ma NYNOGUHHOI 2pYyn Kposi Midc coborw npu YCnaoKy8aHHi OAHOI XApakmepucmuxiL).
Cnigsionoutents 2pyn ma pe3ycie oyiHeaIu 3a nopigHabHUM Kpumepiem Diwepa (F-posznodin), kopenayiinui ananiz
NOKA3HUKIE npogoounu 3a kpumepiem Ilipcona.

Cmamucmuuno nokazamo, wo nynosurna kpoeg 3 necamusuum Rh(D)-paxmop xapaxmepusyemvca 00CmMOGIPHO SUuM
pienem emoxosu (p=0,046), npu cnienadanui epynogoi 03HaKu NYNOGUHHOI KpPOBI 3 MAMEPUHCLKOW BIOMIYEHO
00CMOBIPHO BUWULL NOKAZHUK AlbOYMIHO-2100Y1iH06020 Koeiyicnmy (p=0,032).

Buicm ceuwosoi kuciomu y nynosunniti kpoei 6i0 mamepie 3 Hecamuenum Rh(D)-¢hakmop xapaxmepusysascs
docmogipno euwoio geauyunoro (p=0,024), a xonyenmpayis 3azanvHoco OLNIpYOIHYy V mMAKux 3paskax, HAenaKu, —
8ipociona Hudcya (Y NOPIGHAHHI 3 2PYNOI0, HAPOOINCEHUX 8i0 Mamepis 3 nosumustum Rh(D)-gpaxmop (p=0,023).

Oxpim moeo, pigeHb ceu080i KUCIOMU Y NYNOBUHHI KPOBI 3ANeHCUmb 8i0 MAMeEPUHCLKOL epYnU KPOBi: HAUHUNCUUL 11020
pisenb giOMiueHUll y 3pasKkax nynosunHoi kposi 6io mamepig 3 0(1) epynoro (p<0,001)

Omoice, KoHyenmpayis NOKA3HUKIE CEe4060i KUCIOMU, 3A2AbHO20 OINIpYOIHY, 21I0KO3U 3a1edcamb 6i0 YCHAOKY8AHHS
2PYHOBUX YU Pe3YCHUX 03HAK L0 mamepi 00 OUmuHuU.

Kouosi croea: nynosunna Kpos, GioxXiMiuHi NOKA3HUKU, 2TH0KO03d, Ce408a KUCIOMA, 3a2aibHUull OinipyoiH, anrbOymMiHO-
enoobyninogutl xoegpiyicum, epyna kposi, Rh(D)-gaxmop
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