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Aim. To determine the probable role of ferroptosis in the course of inflammatory bacterial diseases of the respiratory system
in young children, accompanied by the development of anemia of inflammation.

Materials and methods. The study included 62 children (mean age 1.4 + 0.4 years). The main group included 42 children
with acute inflammatory bacterial diseases of the respiratory system, accompanied by anemia of inflammation: 29 children
were diagnosed with bacterial bronchitis, 13 children — pneumonia. Determination of the severity of inflammatory diseases
was determined by Acute Bronchitis Severity Score and Pediatric Respiratory Severity Score. At the time of participation
in the study, all patients under observation had no signs of impaired iron metabolism, including iron deficiency anemia, in
the anamnesis. The control group included 20 relatively healthy children. The content of caspase-7, caspase-9, ferritin,
nitrotyrosine, phospholipase A, was determined by ELISA using commercial kits.

Results. We hypothesized the ineffectiveness of apoptosis in the course of bacterial inflammatory processes of the respiratory
organs in young children, accompanied by the development of anemia of inflammation, and studied the probability of ferroptosis
in these conditions. The obtained data indicated the presence of active oxidative stress in the main group patients. The strong
direct correlation between the severity of inflammatory disease and the intensity of oxidative stress was revealed (r = 0.7,
P < 0.001). A statistically significant increase in ferritin content in the main group compared with the control group was
observed. There was a strong direct correlation between ferritin levels and the severity of bronchitis (r = 0.82,P < 0.01)and
the severity of pneumonia (r = 0.87,P < 0.01). It was found that the upper quartile of serum ferritin levels (73.2 + 4.6 ng/ml)
was associated with severe disease. We assumed that restriction of access to iron for bacterial pathogens due to its sequestration
in cells is a pathological process under certain conditions.

Conclusions. In the pathogenesis of bacterial inflammatory diseases of the respiratory organs in young children, accompanied
by the development of anemia of inflammation, the processes of apoptosis did not dominate, but, obviously, necrotic phenomena
did, including ferroptosis as one of the manifestations of necrosis. The protective mechanism aimed at limiting the access of
bacterial pathogens to iron due to its sequestration in cells becomes pathological under certain conditions.

BusHaueHHA WMOBIpHOi poAi dpeponTo3y B nepebiry 3anaabHUX 6aKTepiaAbHUX
3axBOpIOBaHb OPraHiB AUXaHHA B AiTed PaHHLOTO BiKy, O CYyNPOBOAXKYBaAUCA
PO3BUTKOM aHeMii 3ananeHHsA

I. 0. AexeHko, 0. €. Abatypos, A. 0. MorpibHa

MeTta po6oT — BM3HAYMTW MMOBIPHY porib heponTosy B nepebiry 3ananbHux 6akTepianbHUX 3aXBOPIOBaHb OpraHiB AyXaHHS
B AiTeN PaHHLOTO BiKY, LLIO CYNpOBOKYBAIIMCA PO3BUTKOM aHEMIl 3ananeHHs.

Marepianu Ta MmeToau. Y JOCTIMKEHHS 3anyumny 62 auTuHKM (cepeaHin Bik — 1,4 + 0,4 poky). B 0CHOBHY rpyny BKMKOUMNN
42 xBopwX Ha rocTpi 3anarnbHi 6akTepianbHi 3aXBOPIOBaHHS OPraHiB AUXaHHS, LLO CYNpOBOAKYBanMcs aHeMieto 3ananeHHs: y
29 piten piarHocTyBanu 6akTepianbHWii BPOHXIT, y 13 — NHEBMOHIt0. TsHKKICTb Nepebiry 3ananbHUX 3aXBOpioBaHb BU3HaYanm
3a wkanamu Acute Bronchitis Severity Score Ta Pediatric Respiratory Severity Score. Ha MOMEHT yyacTi B LOCTiAKEHHi B yCix
nauieHTiB, siki nepebyBanu nig CnocTepeXeHHsM, B aHamMHe3i He Byrno 03Hak NopyLLeHHs 0BMiHy 3aniaa, 3okpema 3anisoge-
dpiumTHOI aHemii. KoHTponbHa rpyna — 20 ymoBHO 380poBux giter. Metogom I®A Bu3Havanm BMICT kacnasw-7, kacnasu-9,
(hEPUTUHY, HITPOTUPO3IHY, dhocchorinasm A, 3 BUKOPUCTaHHAM KOMEPLiAHNX HabopiB.

Pesynkratu. Mpunyctnnu HeedekTVBHICTb anonTody B nepebiry GakTepianbHUX 3ananbHUX NPOLECIB OpraHiB AvXaHHs B
ZiTEeN paHHBOTO BiKY, LLIO CYNPOBOLKYBaNMUCS PO3BUTKOM aHEMIi 3anasieHHs, Ta BUBYanm MMOBIPHICTb PO3BUTKY (heponTosy B
LMX yMmoBax. Peaynbratv CBiAUMIM NPO HasiBHICTb aKTUBHOIMO OKCUAATUBHOIO CTPECY B NaLlieHTiB OCHOBHOI rpynu. BusHayunm
CUMNBHUIN NPSIMUIA KOPENALIAHNI 3B’A30K MiX TSDKKICTIO 3anarnibHOro 3aXBOPIOBaHHS Ta iIHTEHCWBHICTIO OKCUAATUBHOIO CTPECy
(r = 0,7, p < 0,001). Cnoctepiranu CTaTUCTUYHO 3HaYyLLE NiABULLEHHS BMICTY (DEPUTUHY B OCHOBHIW rpyni JOCHIMKEHHS
NOPIBHSIHO 3 TPYNO0 KOHTPOIM. BUABMNM CUNBbHWIA NPSIMUIA 3B’30K MiXK piBHEM DEpUTUHY Ta TSKKICTIO nepebiry BpoHXiTy
(r = 0,82,p < 0,01), TsuxkicTto nepebiry nHeBmoHii (r = 0,87,p < 0,01). 3'acyBanu, Lo BepxHiit KBAPTUMb PIBHSA (DEPUTUHY
B cupoBaTLi KpoBi (73,2 + 4,6 Hr/Mn) acoujtoBaBcs 3 BaxkuM nepebirom xBopobu. MpunycTunu, Lo 3axXMCHUA MexaHi3Mm,
CNpsSIMOBaHWIA Ha 0OMexeHHs focTyny GakTepianbHWX NaToreHiB 4o 3anida BHACMIAOK M0ro cekBecTpaLlii y KniTuHax, nepeaycim
y Makpodparax, 3a NeBHVUX YMOB CTa€ NaToforivyHnM.
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BucHoBKM. Y naToreHesi 6akTepianbH1X 3anarbH/X 3aXBoptoBaHb OPraHiB AuxaHHs! B AiTEN paHHLOTO BiKy, LLIO CYNpPOBOLKyBa-
NCS PO3BUTKOM aHeMii 3ananeHHs, AOMiHyBanu He MpoLEecy anonToay, a, BOYEBWb, HEKPOTWYHI ABULLA, 30Kpema dheponTo3
K OLMH i3 NPOsIBIB HEKPO3Y. 3aXMCHUI MEXaHi3M, CNPSIMOBaHWIA Ha 0BOMEXEHHS JOCTyny GakTepianbHUX NaToreHiB 4o 3anisa
BHACMIQOK I0ro CekBecTpaLii y KNiTuHaXx, 3a NEBHUX YMOB CTae NaTorNorvyHNM.

OnpeaeneHue BEPOATHON PoAU GpepponTo3a B TEUEHUU BOCNAAUTEAbHbIX GaKTepUaAbHbIX
3aboAeBaHMI OpPraHOB AbIXaHUA y A€TeN paHHero Bo3pacra, KOTopble CONPOBOXAAAUCH
pa3BUTHEM aHEMMWM BOCNAAEHUA

I. A. AexeHko, A. E. Abatypos, A. A. MorpebHas

Llenb paGoTbl — onpenenuTb BEPOSITHYO porib heppornTo3a B TeYEHUM BOCNanuUTenbHbIX GaktepuanbHbix 3aboneBaHui
OpraHoB AblXaHus y AeTel paHHero Bo3pacTa, CONpOBOXAABLUMXCS PA3BUTUEM aHEMWW BOCMAMNEHNSI.

Marepuanbi u metoabl. B uccnegosaHue Bkntounnm 62 peberka (cpegHuit Bospact — 1,4 + 0,4 roga). OcHOBHyto rpynny
COCTaBWM 42 naumneHTa ¢ 0CTpbIMM BOCNanuUTeNbHbIMY GakTepuanbHbIMy 3a60neBaHNsIMI OPraHoB [blXaHusl, CONpOBOXAaB-
LUMXCS aHEMMEN BOCNaneHus: y 29 AeTelt anarHocTMpoBaH bakTepuanbHbii GpOHXUT, y 13 — NMHEBMOHUS. TSXECTb TEYEHNS!
BOcnanuTenbHbIx 3abonesaHuin onpegensiny no wkanam Acute Bronchitis Severity Score u Pediatric Respiratory Severity
Score. Ha MOMEHT yyacTus B UCCrefoBaHUM Y BCEX NALMEHTOB B aHamMHe3e He Oblno Npu3HakoB HapyLweHus obmeHa xe-
nesa, B TOM 4ucne xenesogeduuutHon aHemun. KoHTponbHyto rpynny coctasunm 20 yCroBHO 340p0BbIX AeTeit. MeTogom
VI®A onpepenanu conepxaHue kacnasbl-7, kacnasbl-9, (eppuTiHa, HUTPOTMPO3NHA, dhocconmnassl A, C UCMOMNb3oBaHNEM
KOMMepYecknx Habopos.

Pesynkrarhbl. Mpegnonoxwnm HeachekTUBHOCTL anomnTo3a B TeHeHr GakTepuarnbHbIX BOCTIANMTENbHbIX NPOLIECCOB OpraHoB
AblXaHus y aeTeii paHHero Bo3pacTa, CONpOBOXAABLUMXCS PA3BUTUEM aHEMUU BOCTIANEHUS!, U3y4ank BepOSITHOCTb Pa3BUTMS
¢hepponTo3a B AaHHbIX yCroBUsIX. Pe3ynbraThl ykasblBanu Ha Hanumyue akTWBHOTO OKCMAATMBHOTO CTPecca y MauueHTOB
OCHOBHO rpynbl. OTMEYEHO HAMMUUE CUNBHOI NPSIMOI KOPPENSILMOHHOM CBSI3V MEXY TSHKECTbI0 BOCManuTensHoro 3abone-
BaHWS 1 UHTEHCUBHOCTbIO okcuaaTueHoro ctpecca (r = 0,7,p < 0,001). Habntoganu cratnctnieckn 3Hadnumoe noBbliLLeHne
cofepxaHus heppuTHa B OCHOBHOM rpymne UCCIeaoBaHus N0 CPABHEHMIO C rpynnor KOHTpons. OTMeYeHa cunbHas npsimas
CBSI3b MEXAY YPOBHEM PEPPUTMHA U TSXKECTbIO TeveHust opoHxuta (r = 0,82, p < 0,01), TSXKECTHIO TEYEHMS MHEBMOHUN
(r = 0,87, p < 0,01). YcTaHOBNEHO, YTO BEPXHWIA KBApTWIb YPOBHS (hEPPUTVHA B CbIBOPOTKE KpoBU (73,2 + 4,6 Hr/mn)
aCcoLMMPOBArcs C TSKenbIM TedeHeM 3aboneBanus. Mpeanonoxuni, Y4To 3alUMTHBIA MeXaHW3M, HanpaBeHHbI Ha OrpaHu-
YeHue poctyna BakTepuarnbHbIX NAaTOreHOB K XXeresy 3a CHET ero CEKBECTPaLMM B KIETKaX, B NEPBYI ovepeab Makpodarax,
Mpw OnpeaeneHHbIX YCIIoBUSIX CTAaHOBUTCS MaTONOMYECKUM.

BbiBoabl. B natoreHese GakTepuanbHbIX BOCManuUTeNbHbIX 3abonesaHnii OpraHoB AblXaHus y AeTel paHHero Bo3pacta,
COMPOBOXAABLUMXCS Pa3BUTUEM aHEMWMW BOCMANEHUS, LOMUHWPOBANM He MPOLIECCHI anonTosa, a, 04eBUAHO, HEKPOTUYECKMe
SIBNIEHNSI, B TOM Ymcre epponTos Kak O4HO U3 NPOSIBMEHWIA HEKPO3a. 3alUTHBIA MEXaHU3M, HanpaBMneHHbIA Ha orpaHu-
YeHue goctyna BakTepuanbHbIX NaTOrEHOB K Xenesy 3a CHeT ero CekBecTpauuy B KNeTkax, Npy onpeaeneHHbIX yCroBusx
CTaHOBMTCS NATOMOMNYECKUM.

Over the past two decades, researchers have studied
various forms of regulated cell death. Previously, the un-
derstanding of cell death was limited to the concepts of
apoptosis as a form of programmed death, and necrosis
as accidental, unregulated cell death [1]. At least 12 diffe-
rent types are currently known, one of which is ferroptosis
[2]. The term “ferroptosis” was first defined in 2012 when
Dixon S.J. et al. reported the phenomenon of non-apop-
totic regulated cell death [3]. Brent R. et al. identified
ferroptosis as catalytic, dependent on Fe?, regulated
necrosis associated with lipid peroxidation [4]. The leading
inducers of ferroptosis are the active forms of oxygen
formed during the Fenton reaction — the transformation
of Fe?* into Fe®*. The Fenton reaction is characterized by
the fact that excess iron, which is not bound to ferritin or
ferroportin, generates a hydroxyl radical. The reactivity
of the hydroxyl radical is extremely high: it is capable of
oxidizing almost any substance in the cell, including DNA,
proteins, lipids [5]. Under the action of the final products of
lipid peroxidation, phospholipase A, is activated, the sub-
strate of which is phospholipids of cell membranes. After
their hydrolysis and cleavage from phospholipids of free
fatty acids, mediators of a wide range of cellular processes
of proinflammatory nature are formed. The formation
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of products of hydrolysis of phospholipids, including
phospholipase A, contributes to the development of
the inflammatory process [6]. Cell death caused solely by
ferroptosis can be inhibited by iron chelators, lipophilic an-
tioxidants and lipid peroxidation inhibitors, and correlates
with the accumulation of markers of lipid peroxidation [4].
The process of accumulation of lipid peroxides, which
plays a significant role in the implementation of ferropto-
sis, requires a significant supply of iron, so the import,
export, turnover of iron affect the sensitivity of ferroptosis.
Taking into account that anemia of inflammation (Al) has
an iron-redistributive genesis, the study of the ferroptosis
process becomes relevant for our study.

Aim
To determine the probable role of ferroptosis in the course

of inflammatory bacterial diseases of the respiratory system
in young children, accompanied by the Al development.

Materials and methods

The study groups included 62 young children (average
1.4 t 0.4 years). Children who were under observa-
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tion were examined in the Communal non-commercial
enterprise “Zaporizhzhia Regional Clinical Children’s
Hospital” of the Zaporizhzhia Regional Council (director —
Yu. V. Borzenko). The main study group consisted of 42
children with acute inflammatory bacterial respiratory
diseases. They were diagnosed with Al 4-5 days after
the onset of the disease. In 29 children bacterial bronchitis
developed, in 13 children — pneumonia. Acute Bronchitis
Severity Score (ABSS) was used to determine the severity
of acute bronchitis [7]: 17 (58.62 %) children had moder-
ate to severe disease, 12 (41.38 %) children had severe
one. Pediatric Respiratory Severity Score (PRESS) was
used to determine the severity of acute pneumonia [8]:
5(38.46 %) children had a moderate severe disease, 8
(61.54 %) children had a severe disease. At the time of
participation in the study, all patients under observation
had no signs of impaired iron metabolism, including iron
deficiency anemia, in the anamnesis. The control group
consisted of 20 relatively healthy children. The study
groups were representative by age and sex.

The content of caspase-7, caspase-9, ferritin,
nitrotyrosine, phospholipase A, was determined by
enzyme-linked immunosorbent assay (ELISA) using
commercial kits: RayBio Human CASP7 ELISAKit (Ray-
Biotech, U.S.A.); Human Caspase-9 ELISA Kit (Bender
MedSystems GmbH, Austria); Ferritin ELISA (ORGEN-
TEC Diagnostika GmbH, Germany); Nitrotyrosine, ELISA
(HucultBiotech); Enzyme-Linked Immunosorbent Assay
(ELISA) Kit For Phospholipase A2 Lipoprotein Associated
(LpPLA2). The studies were carried out at the Training
Medical and Laboratory Center (TMLC) of Zaporizhzhia
State Medical University (the Head of TMLC —MD, PhD,
DSc, Professor A. V. Abramov).

Mathematical analysis and statistical data proces-
sing were performed using a licensed software package
Statistica for Windows 13.0 (JPZ8041382130ARCN10-J).
Normality of the data was checked using the Shapiro—
Wilk test. We used the method of correlation analysis
with the Spearman’s correlation coefficient calculation.
Measurement data of a non-normal distribution and
non-linear dependence were expressed as a median
and quartile (Me (Q,,; Q,,)). To assess the differences in
indicators, the nonparametric Mann-Whitney U-test was
calculated as a nonparametric analogue of the Student
criterion. Differences were considered at a significance
level of P < 0.05.

All procedures performed in studies involving human
participants were in accordance with the ethical standards
of the institutional and national research committee and
with the 1964 Helsinki declaration and its later amend-
ments or comparable ethical standards. Informed consent
was obtained from all individual participants included in
the study. The full data set by children, their parents,
and physician that support the findings of this study are
not publicly available due to the restrictions of the ethics
approval originally obtained.

Results

In a previous study, we investigated the activity of
apoptosis markers in children diagnosed with Al on
the background of bacterial infections of the respiratory
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tract. We observed the activation of the first link of apop-
tosis — initialization — due to an increase in the content
of caspase-9 in the serum of children in the main study
group compared with the control group. But the levels of
caspase-7, which is a marker of activation of the effector
link of the “caspase cascade”, did not have a statistically
significant difference between the study groups. This
allowed us to assume the ineffectiveness of apoptosis
in the course of bacterial inflammatory processes of
the respiratory organs in young children, accompanied
by the development of Al, and to predict a high probability
that its development will be dominated by necrosis or
other cell death mechanisms [9]. Necrosis occurs without
the involvement of the caspase system and can take va-
rious forms. Based on the obtained data, which indicated
the activation of the protective mechanism that occurs
against the background of bacterial inflammatory process,
i.e. processes of active iron deposition, we suggested
that in these conditions the development of one form of
necrosis, namely ferroptosis, is possible.

This type of programmed cell death develops in
the presence of a number of causes, and, above all,
the activation of oxidative stress, and in the presence of
iron ions, which acts as a catalyst for the process. During
the development of anemia of inflammation, a significant
amount of iron ions is sequestered in cells, primarily in
macrophages [1]. Thus, the stages of work were divided
into two areas: determining the activity of oxidative stress
and the study of iron deposition and the activity of the in-
flammatory process.

The results of our earlier study [10] determined
the activity of oxidative stress in a group of patients under
observation by determining the content of nitrotyrosine
and phospholipase A,. The data obtained support our hy-
pothesis about the role of ferroptosis during inflammatory
bacterial processes in the respiratory organs, which were
accompanied by the development of anemia of inflamma-
tion, in young children. According to the results of the com-
parisons, it was found that in children of the main group
with diagnosed Al, the content of nitrotyrosine exceeded
the control group by 5 times (62.5 (52.5; 80.0) ng/ml
Ta12.5(8.2; 17.2) ng/ml, respectively, P < 0.01) (Fig. 1),
phospholipase A, —by 2.7 times (6.1 (5.7; 6.4) ng/ml and
2.28(2.0;2.8) ng/ml, respectively, P < 0.05) (Fig. 2)[10].

A strong direct correlation between the severity of
inflammatory disease and the intensity of oxidative stress
was revealed (r = 0.7, P < 0.001).

Thus, the data obtained indicated the presence of
active oxidative stress in young children with inflammatory
bacterial diseases of the respiratory system, accompanied
by the development of Al. It is known that phospholipase
A, is not only a marker of oxidative stress. Lu B. et al.
indicate that it synergistically enhances ferroptosis [11].
Taking into account the data on the threefold increase in
the level of phospholipase A, in the main group, its role,
in this case, acquires a new pathogenetic significance.

Nao Y. research convincingly indicates that the in-
ducer of ferroptosis is the process of ferritinophagy [12].
Therefore, the next stage of the work was the study of
ferritin content in children from the observation groups as
amarker of accumulation and intracellular redox activity of
iron. Today it is known that serum ferritin is an important
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Fig. 1. The content of nitrotyrosine in the children under observation blood serum. 1: the main group; 2: the control group.

Fig. 2. The content of phospholipase A, in the children under observation blood serum. 1: the main group; 2: the control group.
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Fig. 3. The content of ferritin in the children under observation blood serum. 1: the main group; 2: the control group.
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Fig. 4. The content of ferritin in the main group blood serum depending on the severity of the inflammatory disease. 1: moderate bronchitis; 2: severe bronchitis; 3: moderate

pneumonia; 4: severe pneumonia.

indicator of iron stores in the body. Ferritin is released
from the cells, forming a serum pool in proportion to its
content in the tissues.

According to the results of the comparisons, as ex-
pected, we observed a statistically significant increase
in ferritin content in the main study group compared with
the control group (56.51 (48.0; 63.0) ng/ml and 29.0 (16.0;
50.0) ng/ml, respectively, P < 0.05) (Fig. 3) [13].

We found a strong direct correlation between the level
of serum ferritin and the severity of bronchitis (r = 0.82,
P < 0.01) and the severity of pneumonia (r = 0.87,
P < 0.01). The same trend was observed when com-
paring ferritin levels in children with acute pneumonia:
the content of ferritin in severe pneumonia was 1.7 times
higher than its level in moderate pneumonia (50.5 (43.8;
58.5) ng/ml and 85.85 (70.0; 90.0) ng/ml, respectively,
P < 0.05) (Fig. 4).

Under these conditions, we hypothesized that the pro-
tective mechanism aimed at limiting the access of bacterial
pathogens to iron due to its sequestration in cells, and

Pathologia. Volume 18. No. 1, January — April 2021

primarily macrophages, under certain conditions becomes
pathological. That is, due to the activation of ferroptosis
processes there is suppression and the destruction of
immune cells (T-lymphocytes) and macrophages, which
is a pathogenetic link in the development and causes a
severe course of the disease. The fact that serum ferritin
is a marker of inflammation and directly correlates with
the level of proinflammatory cytokines also supported this
assumption [14]. We found that in young children with
bacterial inflammatory diseases of the respiratory system
accompanied by the development of Al, the calculated
upper quartile of serum ferritin levels (73.2 + 4.6 ng/ml)
was associated with severe disease.

Discussion

Caspase-dependent apoptosis was the first regulated
programmed form of cell death to be studied at the mole-
cular level. We studied the activity of caspase-dependent
apoptosis in young children with bacterial inflammatory
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processes of the respiratory system, accompanied by
the development of Al. But it was found that the process
of apoptosis in this case was limited to the initialization
phase. We have suggested that the inefficiency of apop-
tosis is due to the intensification of necrotic processes
[9], namely the activation of ferroptosis processes. De-
termination of the activity of oxidative stress in children
under supervision, namely this process initiates the start
of ferroptosis, showed its high activity. On the other hand,
the accumulation of iron in the cytoplasm is a protective
mechanism that limits its use by bacterial pathogens for
their growth. At the same time, an increase in iron levels
can lead to increased oxidative stress and lipid peroxi-
dation, which will provoke iron-dependent programmed
cell death. We assume that in this case it is important to
deposit iron with ferritin, which keeps its excess in redox
inactive form and prevents oxidative damage to cells
and tissues [15,16]. At present, the mechanisms of iron
overload of cells in ferroptosis are not well studied [17],
however, it was found that increased levels of cellular
labile iron and degradation of ferritin induce its process
[12]. But Lei Pengxu et al. suggested that ferritinophagy is
an intermediate link in ferroptosis [18], therefore, the high
content of ferritin in the study group of children with Al
does not deny the role of ferroptosis in its development.
We investigated the increase in oxidative stress in
proportion to the increase in the severity of inflammatory
disease. Realizing that oxidative stress is a trigger for
ferroptosis, we hypothesized a correlation between it and
increasing disease severity. In favor of this assumption is
that the morphological features of the course of ferroptosis
can lead to a violation of the integrity of the tissue barri-
er, resulting in possible facilitation of the introduction of
bacterial pathogens [19]. It was also investigated that an
increase in iron levels is accompanied by an exacerbation
of the inflammatory process and an increase in the bac-
terial load on the lung tissue [20]. Iron sequestration in
macrophages has been closely linked to the function of
ferroportin, which plays a role in increasing the production
of interleukin-6, which is known to induce the production
of hepcidin, which plays a special role in the development
of Al. The above data demonstrate that the violation of
adequate iron metabolism is a common feature of both
the inflammatory process and ferroptosis, however, under
certain conditions, the process that began as a compen-
satory is transformed into a pathological, uncontrollable,
which contributes to the severe course of the disease.

Conclusions

1. In the pathogenesis of bacterial inflammatory
diseases of the respiratory organs in young children,
accompanied by the development of anemia of inflam-
mation, the processes of apoptosis did not dominate, but,
obviously, necrotic phenomena did, including ferroptosis
as one of the manifestations of necrosis.

2. Restriction of access to iron for bacterial pathogens
due to its sequestration in cells can be a pathological
process under certain conditions.

3. It was found that in young children with bacterial
inflammatory diseases of the respiratory system, accom-
panied by the development of Al, the calculated upper
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quartile of serum ferritin levels (73.2 + 4.6 ng/ml) was
associated with severe disease.
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