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Abstract

Introduction: Mitosis is an essential process influenced by age, occurring across
various tissues and regulated by different mediators. Substances such as cytokines and
hormones are currently utilized in therapeutic interventions for conditions like cancer and
graft-versus-host disease.

Aim: This study aims to critically evaluate existing literature on age-dependent mitoses,
cytokines, and hormones within lymphatic fluid, particularly thoracic duct lymph (TDL),
under normal physiological conditions. The insights gathered will be leveraged for novel drug
design and development.

Materials and methods: An extensive review was conducted using databases such as
PubMed/Medline, WorldCat, Google Scholar, and Index Copernicus, focusing on
publications from the last forty years.

Results: Three studies highlighted specific morphological attributes and quantitative
shifts in age-associated mitoses within normal TDL. Another investigation detailed the
quantitative and morphological properties of TDL lymphocytes in healthy individuals and
those treated with thyroxin. Additional research delved into the physiological roles of
angiotensins, insulin, and steroid hormones. Recent studies have increasingly focused on the
mediators of proliferation and mitosis, with interleukins being examined for their antigen-
stimulating properties and other effects. Notably, age-related variations in immune system
functionality, particularly mitosis, have been identified. Despite significant advancements in
drug design, certain challenges persist, often due to oversimplified approaches.

Conclusion: The evidence suggests that the immune system undergoes age-related
changes, both under normal conditions and when influenced by external factors. However, the
specific differences in TDL mitosis mediators between immature (neonatal) and mature
(adult) organisms remain understudied. There is a critical need for the development of new
drug components. The observed variations in TDL mitosis mediators between healthy
neonates and adults present a promising avenue for creating innovative treatments for cancer,
graft-versus-host disease, and other conditions.

Keywords: drug design, age-related mitosis, thoracic duct lymph.

Introduction. Mitosis (cell division) and meiosis (gamete formation) are crucial
processes for the growth and maintenance of organisms. These processes are regulated by
various checkpoints that ensure accurate chromosomal segregation and duplication in
mammalian cells [1,2]. Over the past few decades, extensive research has significantly
enhanced our understanding of the intricate mechanisms involved in cell division [3]. Mitosis
IS recognized as an age-dependent process, exhibiting variations across different life stages
[4,5,6]. This process occurs in a wide range of tissues and is influenced by various mediators.

24


https://doi.org/10.53065/kaznmu.2024.68.1.003

BECTHUK KA3HMY Nel (68) — 2024

ISSN 2524 - 0684 e-ISSN 2524 - 0692

Consequently, research has been dedicated to studying the effects of angiotensins, insulin,
steroid hormones, and kinases on mitosis [7-13]. Recent publications have increasingly
focused on identifying and understanding the mediators that regulate cell proliferation and
division [14,15,16].

Interleukins in peripheral lymph and thoracic duct lymph (TDL) are being investigated
for their roles in antigen stimulation and other immunological impacts [17-22]. Several
studies have described the morphological characteristics and quantitative changes in age-
related mitoses in TDL of healthy adults [23-26]. A sufficient population of immune cells
obtained from lymph can undergo expansion, with mitotic activity potentially influenced by
the stage of immunogenesis.

The maturation of the immune system in mammals begins shortly after birth, triggered
by initial antigenic exposures [27]. Recent findings suggest that the regenerative potential of
mammalian cardiac cells significantly diminishes soon after birth, coinciding with most
cardiomyocytes exiting the cell cycle [28].

One study specifically examined the quantity and morphological features of TDL
lymphocytes in both normal and thyroxin-treated conditions. Researchers emphasize the need
for developing new druggable components and highlight the complexity of drug design,
which requires executing multi-step processes, controlling cytotoxicities, and comparing
outcomes [4,15,29]. Despite advancements in drug design, some recent publications point out
the limitations of reductionist approaches, which focus on isolated parts of a system for which
molecular data is available, often leading to unsuccessful problem-solving attempts [30].
Natural compounds derived from plants, microorganisms, and marine species are crucial in
discovering new components for various biomedical applications, including anticancer
therapies [31].

Our preliminary (unpublished) data indicate a potential negative correlation between the
number of mitoses and lymphocytes in the TDL of healthy rabbits across different age groups
(from immature to mature). The objective of this review is to critically assess existing
research on age-related mitoses, cytokines, and hormones in lymphatic fluid, particularly in
TDL of neonatal (immature) and adult (mature) subjects. Furthermore, this review aims to
explore new pathways for drug design and development based on these findings.

By mapping out the age-related differences in mitotic regulators within lymph, this
study seeks to pave the way for innovative drug design strategies. These strategies may
address complex diseases such as cancer and graft-versus-host disease by leveraging the
unique characteristics of mitotic mediators in different age groups.

Materials and methods.

Data Sources and Search Strategy

To conduct a comprehensive review of the existing literature, we systematically
searched multiple electronic databases, including PubMed/Medline, WorldCat, Google
Scholar, and Index Copernicus. The search focused on identifying relevant articles published
over the past forty years.

The goal was to gather data pertaining to age-related mitoses, cytokines and hormones
in lymphatic fluid, and specifically in thoracic duct lymph (TDL) in both neonatal (immature)
and adult (mature) populations.

Inclusion and Exclusion Criteria

Inclusion criteria for the articles were as follows:

Studies examining age-related variations in mitoses.

Research focused on cytokines and hormones present in lymph.

Investigations into the characteristics of mitoses, cytokines, and hormones in TDL of
healthy newborns (neonatal, immature).
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Studies exploring mitoses, cytokines, and hormones in TDL of healthy adults (mature).

Articles were excluded if they:

Did not focus on the specified age groups (neonatal and adult).

Lacked detailed data on mitoses, cytokines, or hormones in lymphatic fluid or TDL.

Were review articles without original research data.

Search Terms and Keywords

We employed a combination of the following keywords and medical subject headings
(MeSH terms) to conduct our search: "Mitosis", "Age-related mitosis", "Cytokines in lymph",
"Hormones in lymph", "Thoracic duct lymph"

"Neonatal lymphocytes"

"Immature lymphocytes"

"Adult lymphocytes"

"Lymphatic fluid"

Boolean operators (AND, OR) were used to refine the search queries and ensure
comprehensive coverage of relevant studies.

Data Extraction and Analysis

A total of 445 articles were initially identified through our database searches. These
articles were then subjected to a multi-step screening process:

Title and Abstract Screening: Two independent reviewers screened the titles and
abstracts of all identified articles to exclude studies that did not meet the inclusion criteria.

Full-Text Review: The full texts of the remaining articles were reviewed to confirm
their eligibility based on the predefined criteria. Any discrepancies between reviewers were
resolved through discussion or consultation with a third reviewer.

Data Extraction: Relevant data from each included study were extracted using a
standardized data extraction form. Extracted data included:

Study characteristics (author, year, journal, study design)

Population details (age group, health status)

Key findings related to mitoses, cytokines, and hormones in lymph and TDL

Methodological quality and limitations

Quality Assessment

The methodological quality of the included studies was assessed using criteria adapted
from established guidelines for observational studies and clinical trials. These criteria
included:

Study design and methodology

Sample size and population representativeness

Measurement techniques and data reliability

Statistical analyses and result interpretation

Data Synthesis

Extracted data were synthesized qualitatively and quantitatively where applicable.
Trends and patterns in age-related mitoses, cytokines, and hormones in lymphatic fluid and
TDL were identified and analyzed. The synthesis aimed to identify gaps in the current
knowledge and propose potential avenues for future research, particularly in the context of
drug design and development.

Ethical Considerations

This study did not involve any primary data collection or direct interaction with human
or animal subjects, thus ethical approval was not required. All reviewed studies were assumed
to have followed appropriate ethical guidelines as per their respective institutions and
publication standards.
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The analysis of 445 articles provided a comprehensive overview of age-related
differences in mitoses and the roles of cytokines and hormones in lymph and TDL. The
findings underscore the need for further research to develop innovative drug design strategies
that leverage the distinct characteristics of mitotic mediators across different age groups. This
methodological approach ensures a thorough and unbiased review of existing literature,
contributing valuable insights to the field of biomedical research.

Results.

Overview of Research Findings

Our comprehensive review of 445 articles yielded several key insights into the age-
related variations in mitoses, cytokines, and hormones in thoracic duct lymph (TDL). The
findings can be categorized into several thematic areas based on the nature and focus of the
studies.

Morphological and Quantitative Changes in TDL Mitoses

Three studies specifically investigated the morphological properties and quantitative
changes in mitoses within TDL under normal physiological conditions. These studies
provided detailed descriptions of the cellular structures and variations in mitotic activity
across different age groups, highlighting significant age-related changes in TDL mitoses.

TDL Lymphocytes: Quantitative and Morphological Features

One particular study focused on the quantitative and morphological characteristics of
TDL lymphocytes in both normal and thyroxin-treated conditions. This research provided
valuable insights into how thyroxin treatment affects lymphocyte morphology and quantity,
contributing to a better understanding of hormonal influences on lymphatic cells.

Physiological Studies on Angiotensins, Insulin, Steroid Hormones, and Kinases

Several studies examined the physiological roles of various mediators, including
angiotensins, insulin, steroid hormones, and kinases. These studies highlighted the intricate
regulatory mechanisms these substances have on cell proliferation and mitosis. The results
underscored the complexity of hormonal regulation in lymphatic fluid and its implications for
cellular growth and division.

Mediators of Proliferation and Mitosis

A significant portion of recent publications focused on mediators of proliferation and
mitosis. These mediators, particularly interleukins, have been extensively studied for their
roles in antigen stimulation and other immune responses. The research demonstrated that
interleukins in lymph can significantly influence mitotic activity, particularly in response to
antigenic stimulation.

Age-Related Influences on the Immune System

Numerous studies have established the impact of age on the immune system, with a
particular emphasis on mitotic activity. The findings indicated that immune function and
mitotic processes undergo substantial changes with age, affecting overall immune competence
and responsiveness. These age-related variations were found to be critical for understanding
disease progression and treatment outcomes in different age groups.

Challenges in Drug Design and Development

Despite significant progress in the field of drug design, several articles discussed the
ongoing challenges associated with current methodologies. There is a consensus that
reductionist approaches, which focus on isolated components of a system for which molecular
information is available, often fail to address complex biological problems effectively. The
development of new drugs requires intricate, multistep schemes that can control cytotoxicity
and ensure comprehensive evaluation of results.

Need for Innovative Drug Design Approaches
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The review highlighted the necessity for innovative approaches in drug design that
move beyond traditional reductionist methods. There is a clear need for holistic strategies that
consider the complex interplay of various biological factors. These approaches should
leverage the distinct age-related differences in mitotic mediators to develop more effective
and targeted therapies.

In summary, the review of existing literature provided valuable insights into the
morphological and quantitative changes in TDL mitoses, the effects of various mediators on
cell proliferation, and the age-related influences on the immune system. These findings
underscore the need for advanced, multifaceted approaches in drug design and development.
By understanding and utilizing the unique characteristics of mitotic regulators across different
age groups, researchers can pave the way for more effective treatments for complex diseases
such as cancer and graft-versus-host disease.

Discussion. Despite analyzing a comprehensive set of 445 articles, only the most
relevant studies were included to align with the objectives of this article. The findings
demonstrate that cell division (mitosis) and gamete production (meiosis) are essential
processes for the normal development of organisms. The mammalian cell cycle is
meticulously regulated by various checkpoints, ensuring accurate chromosomal segregation
and duplication. Over the past decades, extensive research has provided unparalleled insights
into the complex process of cell division. There is an ever-expanding catalog of proteins that
orchestrate, participate, and coordinate the intricate processes of spindle formation,
chromosome dynamics, and the formation and regulation of kinetochore-microtubule
attachments.

Role of Classical Microtubule Poisons and Need for Novel Drug Targets

Classical microtubule poisons have been widely and effectively used to combat various
cancers. However, their non-selective interference in crucial physiological processes
necessitates the identification of novel druggable components specific to the cell cycle and
division pathways. Research has extensively studied interleukins in peripheral lymph and
TDL for their roles in antigen stimulation and other impacts [32,33]. Several articles have
documented the morphological properties and quantitative changes in age-related mitoses
within TDL of normal adults.

Development of New Druggable Components

Some authors emphasize the need for new druggable components and highlight that
drug design requires executing several complex multistep schemes, controlling cytotoxicities,
and then comparing the outcomes [32,33,34]. Flow cytometry revealed increasing levels of
various suppressive myeloid cells in lymphoid organs: MDSCs dominated bone marrow (BM)
and spleens, M2 macrophages dominated tumor-draining lymph nodes (DLN), and a mixed
IL-10(+) TNF-a(+) CD206(-) CX3CR1(+) M1/M2 (M3) macrophage subset dominated the
mesothelioma microenvironment. Ki67 staining and cell cycle analysis showed that tumor-
associated M1 and M3, but not M2, macrophages were proliferating in situ, with M1 cells
arrested in the G1 phase while M3 cells progressed to mitosis.

Age-Related Processes in Immune System Components

Mitosis is an age-related process, similar to other components of the immune system
[35,36,37]. It has been suggested that a combination of adjuvant systems could provide
enhanced immune activation, typically developed without considering the target population’s
age [38]. Distinct combinations of TLRAs and C-type lectin receptor agonists may enhance
Th1 responses of newborn dendritic cells (DCs) [39]. Neutrophils, monocytes/macrophages,
and dendritic cells, which are the first to recognize and respond to infection, exhibit age-
related impairments in functions relevant to antiviral responses [40]. Natural killer cells,
which control many viral infections, also show age-related changes in phenotype and
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functional responses [41 ]. Researchers continue to explore the reduced response of aged DCs
to RA, which enhances mucosal inflammation in the elderly, increasing their susceptibility to
mucosal diseases [42-44].

Experimental Methods and Findings

To obtain mitoses, an original method of collecting central lymph from the cisterna
chyli of the thoracic duct was employed. TDL sampling was performed using original glass
micropipettes (similar to injection needles). Mitoses were observed in TDL of anesthetized
intact rabbits “Chinchilla”: 50 adult rabbits (group 1) and 15 immature rabbits (group 2). The
cell specimens were transferred as smears to microscopic slides, stained with Giemsa, and
studied under a light microscope. Various stages of mitosis were observed in TDL of
immature rabbits (16-25 mitoses per smear). However, asymmetric mitoses and the stages of
prophase, metaphase, anaphase, telophase, and cytokinesis were not observed in TDL of adult
rabbits. These findings confirm the existence of a mitotic factor in TDL [45]. The observed
quantitative differences in age-related mitoses in TDL introduce a new approach to
investigating the physiological function and regulation of mitosis [46]. Mitosis has a recurring
character, and the study's results suggest a new approach to developing cancer vaccines and
other drugs [26].

Implications for Drug Design and Plant-Derived Compounds

Similar changes have been observed in plants. Natural compounds from various plants,
microorganisms, and marine species play a crucial role in discovering novel components that
can be successfully used in numerous biomedical applications, including anticancer
therapeutics [31]. Researchers continue to search for combinations of adjuvant systems to
provide immune system correction [47-50].

1. Despite the progress in drug design, there is a prevailing view that reductionist
methods, which focus on parts of the system with available molecular information, often fail
to solve some complex problems effectively [30].

In summary, the analysis of these studies highlights the importance of a multifaceted
approach in drug design, considering the complex interactions within biological systems and
the need for age-specific strategies to enhance therapeutic efficacy.

Conclusion. The data reviewed highlight significant changes in the immune system
with aging, both under normal conditions and under various impacts. Notably, the differences
in thoracic duct lymph (TDL) mitosis mediators between healthy mature and immature
organisms remain largely unexplored. This gap underscores the necessity for developing new
druggable components that target these specific mediators.

The precise mechanisms underlying age-related changes in mitosis and the associated
mediators in TDL of immature and mature organisms under normal conditions are not fully
understood. However, it is suggested that the differences in TDL mitosis mediators between
healthy newborns (neonatal, immature) and adults (mature) could provide crucial insights for
the novel design of drugs aimed at treating cancer, graft-versus-host disease, and other
conditions.

Furthermore, the natural age-related changes and differences in mitoses and TDL
mediators between healthy immature and mature organisms present a promising predictive
model. This model can serve as a foundational strategy for developing new therapeutic
approaches across a broad spectrum of biological and medical fields. By leveraging these
insights, researchers can enhance the effectiveness of treatments and potentially develop more
targeted and age-specific therapeutic interventions.
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JUM®PATAFBI MUTO3 PETTEYIILIEPIHIH ’KACKA BAHJIAHBICTHI
O3I'EPICTEPI: UHHOBAIUAJIBIK I9PIVIEPAI O3IPJIEY
HHEPCIIEKTUBAJIAPBI

A.B. KY3HELIOB
! Hosocibip memnekeTTik MeuuuHa yHusepcuteTi, Hooci6ip, Peceit deneparuscel

Tyiingeme

Kipicne: Muto3 xac ocepineH 00J1aThIH, OpTYpJIl YIINanapaa )KypeTiH KoHe dpTypIl
MeMaTopiIapMeH peTTeNeTiH MaHbI3/Ibl porecc. LIuToKMHaep MEH rOPMOHAAP CUSKTHI
3aTTap Kasipri yakpITTa KaTeplil ICIK )KOHE TPAHCIUIAHTATThIH UECIHE KapChl aypybl CUSKTHI
Karaaiaapabl eMJeye KolJaHbUIabl.

MakcaTsl: by 3epTTey KanbInThl pU3NOIOTUSIBIK XKaFaiinapaa tuMda
CYHBIKTBIFBIHBIH, dcipece keyae TYTik JuMdaceiabid (TDL) KypaMbiHaars! xkacka
OailTaHBICTBI MUTO3/1ap, IUTOKUHJIEP KOHE TOPMOH/IAp Typajibl Oap ae0uerTep/ii ChIHU
TYpFbliaH Oaranayra OarpITTanFad. JKMHaNFaH TYCIHIKTEp JKaHa Jopi-I9pPMEKTIH AU3aiHbI
MEH JaMyBbI YIIIiH ITaiIaTaHbIIa bl

Marepuannap men daictep: COHFbI KbIPBIK KbUIAFbI XKapHsIIaHBIMAAPFA Ha3ap
aynapa oteipsi, PubMed/Medline, WorldCat, Google Scholar sxone Index Copernicus
CHSIKTBI IEPEKKOPIap apKbUIbl KEH IOy KYPTri3iii.

Horuxkenep: Y 3eprrey Kanbintel TDL meringe skacbiHa 6aiiaHbICThI
MUTO31apaFbl HAKThl MOP(OIOTUSAIIBIK aTPUOYTTAP/IbI )KOHE CaHJIbIK BIFBICYJIAP/Ibl aTall
kepceTTi. backa 3epTTey cay amaMmmapaa )KoHe THPOKCUHMEH emaenrenaepae TDL
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TUM(OIIUTTEPIHIH CaHBIK KOHE MOP(DOIOTHSIBIK KACUETTEPIH erKEeH-TerKenIl CUaTTaIbl.
KoceiMina 3epTreyiiep aHrTHOTeH3UHACPAiH, HMHCYTUHHIH JKOHE CTEPOUITH TOPMOH AP IbIH
(bU3NONOTHSITBIK pesiepin 3eprreai. COHFBI 3epTTeyep Mpoudeparus ;KoHe MUTO3
MeanaTopiapbiHa ke0ipek Hazap ayaapa 6actajpl, THTEPICHKUHACP OJap bIH aHTUTCH/I1
BIHTQJIAHIBIPATHIH KACHETTEPl MEH 0acka ocepliepi YIIiH 3epTTeieai. Atam alTKaH/a,
UMMYH/IBIK J)KYHEHIH, acipece MUTO3/IbIH jKachlHA OAalIaHBICTBI ©3repicTepl aHBIKTAIIbI.
Jopimik 3aTTapsl )koOamayaarkl eeyii )KeTICTIKTepre KapaMacTad, koOiHece ThIM
KEHUIJIETUITeH Tocuiaepre OalmaHbICThl ONTI O1p KUBIHIBIKTAP CAKTAIIAIbI.

KopsiThinabl: [lonenaemernep IMMYHIIBIK KY€ KaJIbIIThI KaFai/1a 1a, ChIPTKbI
dakTopIapIbIH SCEPIHEH JIE JKacKa OalIaHbICTHI ©3repicTepre YIIbIPAaUTHIHBIH KOPCETE/II.
JlereameH, xeTiIMereH (HEOHATANIIBIK) JKOHE JKETIITeH (€peceK) OpraHu3MACp apachIHIaFbI
TDL MHUTO3 MeuaToOpiIapbIHIAFbl €peKIle albIpMAIIbUIBIKTAp 9711 J1e 3epTTenmereH. [Jopinik
3aTTapblH KaHa Kypamaac 0eliKTepiH a3ipieyre aca KaKeTTiik Oap. JleHi cay xaHa TyFaH
HOpecTenep MeH epecekTep apachiHaarbkl TDL MuT03 MemuaTopiapelHbIH OalKanraH
e3repicTepi Karepii icikke, TPaHCIUIAHTaTKa Kapchl aypyFa jkoHe 0acka J1a xaraainapra
WHHOBAIMSUIBIK €MJICY 9JIICTEPIH JKacay IbIH MTEPCIICKTUBAIBI KOJIBIH YChIHATBI.

Tyiiin ce3aep: 1opiTiK AU3aiiH, *KacKa OalIaHBICTBI MUTO3, KEYJE TYTITIHIH JIUM()ACHI.

BO3PACTHBIE U3BMEHEHMSI PET'YJISTOPOB MUTO3A B TUM®E:
MEPCIHEKTUBBI PA3PABOTKM HHHOBALIMOHHBIX JTEKAPCTBEHHBIX
CPEJICTB

A.B. KY3HELIOB

! HoBocubupckuii TocyaapcTBeHHbIH MeIUIMHCKHI yHUBepcuTeT, HoBocuOupCK,
Poccuiickas ®enepanus

AHHOTANUA

Beenenue: MuUTo3 sSBISETCS BaKHBIM IIPOLIECCOM, HA KOTOPBIN BIUSAET BO3PACT, OH
IIPOMCXOIUT B PA3IMYHBIX TKAHAX U PETYIUPYETCS PA3INUYHBIMUA MeauaTtopaMu. Takue
BELIECTBA, KAK [IUTOKUHBI U TOPMOHBI, B HACTOSIILIEE BPEMSI HCIIONIb3YIOTCS B
TEparneBTUYECKUX BMEIIATENbCTBAX IPU TAKUX COCTOSHUSX, KaK 3JI0KAYECTBEHHOE
HOBOOOPA30BaHME U PEAKIUS «TPAHCIIAHTAT MPOTUB XO3UHAY.

Heab: D10 nccnenoBaHe HAIPaBICHO Ha KPUTUYECKYIO OLIEHKY CYIIECTBYIOLIEH
JUTEPATyphl O BO3PACTHBIX U3MEHEHUI B MUTO3€, IIMTOKMHAX M TOPMOHAX B JIMM(paTHYECKON
KUAKOCTH, 0COOEHHO B JInM(e rpynnoro npotoka (TDL), B HOpManbHBIX PU3NOTIOTHYECKUX
ycnoBuax. CoOpaHHbIe JaHHBIE Oy TyT HCIOJIb30BaHbI JJIsl IPOEKTUPOBAHUS U Pa3pabOTKU
HOBBIX JIEKAPCTBEHHBIX CPE/CTB.

Marepuanbl u MeToabl: OOIMPHBINA 0030p ObUT MPOBEJIEH C UCTIONIB30BAHUEM TaKUX
6a3 nanHbix, kak PubMed/Medline, WorldCat, Google Scholar u Index Copernicus, ¢ ynopom
Ha MMyOJIMKalMy 3a TOCIEIHUE COPOK JIeT.

PesyabTaTsl: Tpu uccienoBanust BoISIBUIH crieliiduyueckre Mophoiornieckme
IIPU3HAKU U KOJIMYECTBEHHBIE U3MEHEHMSI B BO3PACTHBIX MUTO3aX B MPEENIax HOPMAIBHOTO
TDL. JIpyroe uccienoBanue 1eTaIu3upoBaIo KOJIWNYECTBEHHbBIE 1 MOP()OIOTHYECKHE
cBoiicTBa muMdonuToB TDL y 310pOBBIX JT10/I€H U TEX, KTO MOIydal THPOKCHH.
JlononHuTeNbHBIE UCCIIEOBAHUS YTIYOMIHNCH B (PU3UOIOTHYECKYIO POJIb aHTHOTEH3UHOB,
MHCYJIMHA U CTEPOUTHBIX TOPMOHOB. HestaBHUE ncciie[0BaHus Bce OOIbIe BHUMAHUS
YIAESAI0T MeAUaTopaM Ipoiaudepatud 1 MUTO3a, IPU TOM UHTEPICHKUHBI U3Y4alOTCs Ha
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IpeaMeT UX aHTUTCHCTUMYIIUPYIOLIMX CBOUCTB U Apyrux 3¢ ¢exros. [IpumedarensHo, 4To
ObUIM BBISBIICHBI BO3PACTHBIE N3MEHEHHS B (DYHKIIMOHUPOBAHUU UMMYHHOM CHCTEMBI,
0co0eHHO B MUTO3€. HecMoTpst Ha 3HAaUNTENIbHBIE JOCTHKEHUSI B Pa3pabOTKe JIEKapCTB,
orpeieIeHHbIe TIPOOIEMbI COXPAHAIOTCS, YACTO M3-3a CIHMIIKOM YIIPOLICHHBIX OXO0/I0B.

3akirouenue: MiMeromuecs JaHHbIE CBUIETENBCTBYIOT O TOM, YTO HIMMYHHasi CHCTEMA
[IPETEPIEBAECT BO3PACTHBIE U3MEHEHNUS KaK B HOPMAJIbHBIX YCIOBUSIX, TaK U IOJ BIMSIHUEM
BHEIIHUX (hakTopoB. OfHaKo crienupuueckue pa3anuus B Meauaropax Mutoza TDL mexny
He3peJIbIMU (HEOHATAJIbHBIMU) U 3pEJIbIMU (B3pOCIBIMH) OpraHU3MaMH OCTaOTCS
HEI0CTaTOYHO U3y4eHHbIMH. CyIlleCTBYeT OCTpasi HEOOXOIUMOCTb B pa3padOTKe HOBBIX
KOMITOHEHTOB JiekapcTB. Habmonaemble pa3znuuus B Meauaropax mutoza TDL mexny
3I0POBBIMHM HOBOPOXIEHHBIMH U B3pOCIIBIMU OTKPHIBAIOT MHOTOOOELIAIOIIUH Ty Th 115
CO3/1aHMsI NTHHOBALIMOHHBIX METO/IOB JIEUEHHUS 3JI0KAYECTBEHHBIX HOBOOOPA30BAHUMN, PEAKIIUU
«TPaHCIUIAHTAT MPOTHUB XO35MHA» U APYTUX COCTOSHUMU.

KuioueBble ciioBa: au3aiiH JEKapCcTB, BO3PACTHON MUTO3, IMM@a rpyIHOTO MIPOTOKA.
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