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Aim — to investigate some pathogenetic mechanisms of immune system changes during sepsis in premature and full-term infants by determining the
levels of alpha-defensin.

Materials and methods. A total of 130 newborns were examined. Of these, 100 were infants undergoing inpatient treatment with a diagnosis of
sepsis (early and late), and 30 were healthy newborns. The children participating in the study were divided into the following groups: Group | — full-
term newborns diagnosed with sepsis, gestational age 38—41 weeks (n=35), Group Il — premature newborns diagnosed with sepsis, gestational age
27-37 weeks (n=65), Control group: healthy newborns (n=30), of which 23 were born full-term and 7 were premature. The determination of alpha-de-
fensin was carried out using a standard solid-phase(«sandwich « version) enzyme-linked immunosorbent assay. The statistical processing of the ob-
tained data was carried out using the Wilkinson U-test.

Results. In full-term infants diagnosed with sepsis, a-defensin in the first days of the disease was 771.8+37.6 ng/ml and was significantly different from
the results in the control group (p<0.001). Over time, this indicator decreased as a manifestation of the weakening of the inflammatory process and was
380.0+211 ng/ml. Similar dynamics of a-defensin (727.9+27.2 ng/ml and 363.2+14.5 ng/ml, respectively) were observed in premature infants. Statistical-
ly significant increase was observed in both early and late sepsis (716.7+53.3 ng/ml and 731.3+31.8 ng/ml, respectively). High values were the result of
the manifestation of inflammation in both forms in the first days. With repeated measurements (re-check), this indicator decreased to a greater extent
in children with early sepsis; this difference corresponded to the previous indicators (1.487+0.034 EU/ml and 0.987+0.110 EU/mI, respectively)
Conclusions. Based on the results of the study, it can be said that alpha-defensin in full-term and premature septic infants can be used as an addi-
tional criterion for characterizing the immune status and inflammatory process in sepsis, predicting outcomes, and assessing the degree of immuno-
deficiency.
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BusHa4yeHHs piBHA anba-agedeH3nHy B AMHaMIL y HOBOHAPOAXKEHMX i3 CENCMCOM
N.T. Kerimova'?

'HaykoBo-nocniaHuii iHcTuTyT neaiatpil imeri KO, Gapaaxesol, baky, A3epbaiiaxaH

2AzepOaipKaHChKIi MeaudHmii yHiBepcuteT, baky

Merta — 0OCIANTY A AKI NATOrEHETUYHI MeXaHi3MV 3MIH IMyHHOT CUCTEMV Mif, Yac CENCUCY B HEAOHOLIEHWX Ta AOHOWEHVX AiTeN LWAAXOM BU3HaYeHHA
piBHA anbda-aedeHsmny.

Martepianu Ta meToam. Bcboro 6yno o6ctexero 130 HoBOHapoxeHux. 13 Hiux 100 6ynm HeMOBAATaMN, ki nepebyBan Ha CTallioHapPHOMY NiKyBaHHI
3 [liarHO30M Cencucy (PaHHBbOro Ta NisHLOro), Ta 30 — 340POBUMIU HOBOHAPOXEHUMU. [iTeld, aki Opanun y4acTe y AOCNIAXEHH], OyNo pO3aineHO Ha
TaKi rpynu: | rpyna — JOHOLLEHI HOBOHAPOKEHI 3 AiarHO30M CENncucy, rectauintnii Bik 38—41 trxaeHs (N=35); Il rpyna — HeAOHOLLEHI HOBOHAPODKEHI
3 AlarHO30M CENCHUCY, rectauiiiHnii Bik 27-37 TWKHIB (N=65); KOHTPO/IbHA rpyna: 340P0BI HOBOHapOMKeHi (N=30), 3 AKX 23 HaPOAWINCH OHOWEHVIMN
T8 7/ — HefOHOWeHWMW. BrusHaueHHA ansa-ged@eH3nHy npoBoAUIM 38 OMNOMOIro CTaHAaPTHOrO TBEPA0(a3HOro(«CeHaBIY»-BepPCis)
IMyHOhEPMEHTHOrO aHanizy. CTaTncTUdHy 0OPOOKY OTPUMAaHMX AaHUX NPOBOAMAM 38 AONOMOrol0 U-Tecty BinkiHCoHa.

Pesynbrati. Y [OHOLWEHNX AiTel i3 AlarHO30M CEMNCUCY o-AeEeH3MH Y NepLUi AHI 3aXBOPIOBaHHA CTaHOBMB 771,8£37,6 HI/M/T | CYTTEBO BIAPI3HABCS
BifL PE3Y/15TATIB Y KOHTPO/BHINM rPyni. I3 4aCoM Lel MOKa3HMK 3HMXYBaBCA fK NPOAB 0CNabNeHHA 3anabHOro npouecy Ta ctaHosms 380,021 Hr/
mn). MoniGHa AnHamika a-aeden3nny (727,9+27,2 Hr/vmn 1a 363,2414,5 Hr/mn BIANOBIARO) cnocTepiranacs B HeAOHOWeHWx Aitert. CTatncTMuHo 3Hadylle
NiABWLLEHHSA CNOCTEPIranocs 9K NPpK paHHbOMY, Tak i Npu Ni3HbOMY cencuci (716,7+53,3 Hr/mn Ta 731,3+31,8 Hr/Mn BIANOBIAHO). BUCOKI 3HaUeHHs Oynu
pEe3yNLTaToM NPOABY 3ananeHHd B 000x opMax y nepLui axi. I'ig yac NOBTOPHUX BUMIPIOBaHbL (MOBTOPHIM NepeBipLi) el NOKa3HWK 3HN3MBCA
GiNbLLIOIO MIPOIO B AITEN i3 paHHiM CENCUCOM; LA PI3HMLA BiANOBIAaNa nonepeaHiM nokasnukam (1,487+0,034 O/mn ta 0,987+0,10 O/mn BIANOBIAHO).
BucHoBKMW. 3 orniaay Ha pe3ynstat AOCNIAXEHHA, MOXHa CTBEPAXKYBATH, LLO anbda-AedeH3nH Y JOHOWEHNX Ta HEAOHOLEHNX AiTeN i3 CENCUCoM
MOXe OyTU BUKOPUCTaHWI AK AOAATKOBNIA KPUTEPIN ANA XapakTEPUCTUKM IMYHHOrO CTaTtyCy Ta 3anasibHoro npouecy npy Cencuci, MpOrHO3yBaHHA
PEe3Y/bTaTiB Ta OLIHKM CTyNeHd iIMyHOAeMILnTY.

KntouoBi cnoBa: [oHOoWEH  AiT1, HeAOHOLWEH AiTW, Cencuc, aHTUMIKPOOH NenTuan, ansga-aeheHsnHu.

Intr ion . . .. .
troductio arrhea, abdominal distension, increased nervous irrita-

nfectious diseases are a leading cause of neonatal
mortality. Neonatal sepsis is an invasive infec-
tion, predominantly bacterial, that develops
during the neonatal period. Symptoms of sepsis are va-
ried and nonspecific and include decreased spontaneous
activity, poor sucking, apnea, bradycardia, fluctuations
in body temperature, respiratory distress, vomiting, di-
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bility, seizures, and jaundice. Neonatal sepsis, a blood-
stream infection in the first 28 days of life, is a leading
cause of morbidity and mortality among infants in both
developing and developed countries. Furthermore, neo-
natal sepsis has unique pathophysiological and clinical
features associated with its development in the imma-
ture immune system of newborns [2,3,5].

27



Yntante Hac Ha canTi: https://med-expert.com.ua

ORIGINAL ARTICLES

In sepsis, the liver, as one of the main organs af-
fected, provides information about the severity of
the disease and also causes certain changes in the
levels of other blood markers due to its loss of ability
to adequately perform its functions [4,6].

Determining antimicrobial peptides (AMPs) in
neonates with various forms of neonatal sepsis is im-
portant for improving early diagnosis and selecting
treatment strategies. AMPs and cytokines interact
with clinical and biochemical parameters in neonates
with sepsis, which determine the varying course of
the disease and the risk of complications [8].

Very low birth weight infants are at higher risk of
developing sepsis. This is due to their immature im-
mune system, prolonged stay in the intensive care
unit on mechanical ventilation, and the use of endo-
tracheal tubes, catheters, and other invasive proce-
dures [2,5].

Antimicrobial peptides (alpha-defensins, beta-
defensins, etc.) are the innate nonspecific humoral
factors of the immune system. AMPs protect the
body from a number of pathogens (viruses, bacteria,
fungi, etc.) [6,7,9]. The primary localization of these
peptides is the lysosomes of neutrophils. AMPs,
which possess a broad spectrum of biological acti-
vity, ensure chemotaxis of dendritic cells, micro- and
macrophages during inflammatory processes and
stimulate degranulation of barrier cells [4,7].

The aim of the study was to investigate the patho-
genetic mechanisms of immune system changes
during sepsis in premature and full-term infants by
determining the information content of alpha-defen-
sin (a-defensin).

Materials and methods of the study

The study was conducted at the Scientific Research
Institute of Pediatrics named after K.Yu. Faradzheva
and Maternity Hospital No. 7 in Baku. Examinations
were conducted in the neonatal pathology, anesthesi-
ology, and intensive care departments, and the re-
search laboratory of the Scientific Research Institute
of Pediatrics named after K.Yu. Faradzheva. A total of
130 newborns were examined. Of these, 100 were chil-

dren undergoing inpatient treatment with a diagnosis
of neonatal sepsis (NS), and 30 were healthy new-
borns. The children participating in the study were
divided into the following groups:

Group I — newborn baby diagnosed with NS, ges-
tational age 38—41 weeks (n=35);

Group IT — newborn baby diagnosed with NS, ges-
tational age 27-37 weeks (n=65); this group was
divided into 2 semigroups according to time of onset:
early NS — onset within the first 72 hours after birth
(n=15), and late NS — onset of disease after 72 hours
(n=50);

Control group: healthy newborns (n=30), of
which 23 were born full-term and 7 were premature.

In accordance with the aims and objectives of our
study, we determined the dynamics of a-defensin in
children with neonatal sepsis. The determination
was carried out by a standard method of solid-phase
(«sandwich» version) enzyme immunoassay ELISA
on an automatic analyzer «Elisys Uno» made in Ger-
many. The obtained data from statistical processing
were carried out by the program — Wilcoxon U-cri-
terion (Mann—Whitney). The informativeness of the
biomarker was established by determining sensitiv-
ity and specificity (in cases of necrotizing enteroco-
litis, pneumonia, septic shock, ventriculitis, entero-
colitis, which are clinical manifestations of the
general septic process, as well as neonatal mortality)
based on ROC analysis.

The study was conducted in accordance with the
principles of the Declaration of Helsinki. The study
protocol was approved by the Bioethics Committee
of the mentioned institution. The informed consent
was obtained from all participants.

Results of the study and discussion

In full-term infants diagnosed with sepsis,
a-defensin in the first days of the disease was
771.8437.6 ng/ml and was significantly different
from the results in the control group (p<0.001).
Over time, this indicator decreased as a manifesta-
tion of the weakening of the inflammatory process
and was 380.0+21.1 ng/ml. (Table 1)

Table 1
a-defensin levels in full-term infants with sepsis
Group | (n=35)
Indicators Control group (n=23 P1 P2
group ( ) First check Re-check
a-defensin, ng/ml 484413 771.8+376 380.0+211
(312-58 4) (323.9-1098.0) (13.4-6257) <0001 <0001

Note: p — coefficient of statistical significance: P1 — with the control group; P2 — between the first check and re-check.
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Table 2
a-defensin levels in premature infants with sepsis
Group Il (n=65)
. Control _ _
Indicators group (n=7) early NS (n=15) late NS (n=50) P1 P2

First check Re-check First check Re-check

a-defensin 41.944.2 716.7453.3 336.7+316 731.3+31.8 371.2416.2 <0.00] <0.00]

(ng/ml) (25.8-58.4) (4487-1033) (155.5-521.5) | (397.2-1076) | (189.4—655.8) : :

Note: p —is the statistical integrity coefficient: P1 — with the control group; P2 — among patients with neonatal sepsis and the control group.

A statistically significant increase was observed in
both early and late sepsis (716.7+53.3 ng/ml and
731.3+31.8 ng/ml, respectively). High values are
due to the obvious manifestation of inflammation in
both forms in the first days. With repeated measure-
ments (re-check), this indicator decreased to a great-
er extent in children with early sepsis.

Similar dynamics of a-defensin (727.9+27.2 ng/ml
and 363.2+14.5 ng/ml, respectively; p<0.001) were
observed in premature infants (Table 2).

According to the results, the level of a-defensin in
newborns with sepsis differed from those with sepsis.
In full-term infants diagnosed with sepsis, a-defensin
levels from the first days of illness were 15.9 times
higher than those in the control group (p<0.001).
A statistically significant increase in a-defensin levels
was observed in both early and late sepsis.

In children with neonatal sepsis, the following pa-
thologies (as a clinical manifestation of sepsis) were
observed: enterocolitis (14%), ventriculitis (15%),
osteomyelitis (8%), pneumonia (56%), necrotizing
enterocolitis (14%), and scleroderma (10%). During
the course of the disease, septic shock developed in
12% of patients.

Determination of the sensitivity and specificity of
o-defensin in relation to these pathologies based on
ROC analysis showed that high sensitivity of alpha-
defensin in neonatal sepsis is associated with necro-
tizing enterocolitis (92.9%), pneumonia (85.7%),
septic shock (91.7%) and neonatal mortality
(92.3%), and high specificity is associated with ven-
triculitis (77.6%) and enterocolitis (74.4%).

The protective function of AMPs against early-
life infections — including chorioamnionitis, neona-
tal sepsis, and necrotizing enterocolitis — relies pre-
dominantly on the innate immune system, where
AMPs serve as key effectors. Numerous investiga-
tions have underscored the critical involvement of
o- and B-defensins, cathelicidin LL-37, and antipro-
teases such as elafin, secretory leukocyte protease
inhibitor (SLPT), and hepcidin in maintaining fetal
and neonatal immune defense [5,6].
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Although studies examining AMP expression and
concentration in fetuses and newborns remain li-
mited, the available evidence supports their contri-
bution to the pathogenesis of chorioamnionitis and
neonatal sepsis, particularly in cases complicated by
necrotizing enterocolitis, and highlights their cor-
relation with disease severity. In a study by E. Agaki-
dou et al. (2022), AMPs were proposed as potential
diagnostic, preventive, prognostic, and therapeutic
biomarkers for sepsis and necrotizing enterocolitis.
The authors emphasized emerging data suggesting
that AMPs may serve as diagnostic or prognostic
indicators and as alternative or adjunct therapeutic
agents to antibiotics, which is of particular relevance
in light of growing antibiotic resistance within neo-
natal intensive care units [1]. These observations are
largely consistent with our findings, which indicate
that a-defensin possesses substantial predictive va-
lue as a biomarker for necrotizing enterocolitis and
other septic manifestations in neonates.

J. Wiesner et al. (2010) noted that the onset of
action of most AMPs is extremely rapid compared to
traditional antibiotics, and the bactericidal effect is
observed at concentrations very close to the mini-
mum inhibitory concentrations. Furthermore, some
AMPs have an unusually broad spectrum of activity
and are capable of destroying multidrug-resistant
pathogens [9]. It is precisely this mechanism that the
authors use to explain the dynamic changes in
a-defensin, as one of the representatives of antimic-
robial peptides, during sepsis.

Conclusion

Thus, a-defensins, as active participants in every
inflammatory process, are indicators that manifest as
important changes in the course of generalized in-
flammatory pathology, sepsis. Overall, neonates with
neonatal sepsis exhibit multifaceted, multidirectio-
nal, complex relationships between clinical manifes-
tations and biochemical parameters. These interac-
tions confirm the importance of thorough, accurate,
and detailed analysis of biochemical tests, which we
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consider routine, having both diagnostic and prog-
nostic value.

Based on the results of our study, it can be said
that a-defensins in full-term and premature septic
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