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OBJECTIVE. Analyze Russian and foreign scientific literature reflecting the mechanisms of CD8* T-lymphocyte activation,
lysis of infected cells, and the formation of possible immune dysfunctions.

MATERIALS AND METHODS. Recent Russian and international scientific literature from 1998 to 2025 on the biological
features of CD8" T-lymphocyte activation was studied and analyzed. The primary sources were searched in the RINC,
PubMed, Scopus, and Web of Science databases. The following combinations of keywords were used: T-lymphocyte
subpopulations, cytotoxic T-lymphocytes, cytokines, granulins, perforin proteins, transcription factors, and hereditary
mutations. A total of 49 articles were analyzed.

RESULTS. The differentiation of CD8* T cells depends on many factors, including CD4* T lymphocytes, without which
the formation of effector CD8" T cells and memory T cells does not occur. Interleukins -2, -12, and IFN type I ensure
the proliferation of CD8" T cells and their differentiation into cytotoxic lymphocytes. They stimulate the expression of
transcription factors T-BET and BLIMP-1, which ensure the expression of perforin and granzymes. In chronic viralinfections,
T-cell differentiation is blocked by programmed cell death protein-1, as well as CTLA-4, TIM-3, LAG-3, and others. KIR
receptors transmit inhibitory signals that prevent the destruction of uninfected cells by cytotoxic T lymphocytes. Thanks
to the expression of NKG2D receptors, which recognize MHC-like class I molecules—MICA, MICB, and ULBP—that are
expressed only by infected or transformed cells, “normal” cells and tissues are not damaged, activating nucleases in target
cells.

DISCUSSION. Cytotoxic T lymphocytes initiate the destruction of microbial DNA, as well as the genome of the target
cell, thereby eliminating potentially infectious DNA. The functioning of cytotoxic T lymphocytes is affected by hereditary
mutations associated with perforin and occurring in genes encoding proteins involved in exocytosis.

CONCLUSION. CD8+ T lymphocytes proliferate and differentiate into CTLs containing cytotoxic granules, which enable
them to lyse infected cells. Differentiation into CTLs is accompanied by the acquisition of mechanisms for destroying target
cells and controlling various transcription factors. In the case of chronic antigen exposure (tumors, chronic viral infections),
CD8+ T cells initiate a response and begin to express inhibitory receptors that suppress the immune response.
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IEJIb. IIpoanann3upoBaTh OTEYECTBEHHYIO I 3aPYDEIKHYI0 HAYUHYIO JUTEPATYPY, OTPASKAOIIYI0 MEXaHU3Mbl aKTUBAIANL
CD8* T-mmM@OInTOB, JMBIUC MHMUIMPOBAHHBIX KJIETOK 1 (DOPMUPOBaHIE BOBMOMKHBIX UMMYHHbBIX AMCQYHKINIL.
MATEPHAJIBI 1 METOJBI. Vl3yueHna 1 mpoaHa M31poBaHa COBpeMeHHasa OTeYeCTBEHHAA U 3apy0eskHa A HaydHasa JIuTepa-
Typa 3a mepuog 1998—2025 rr., nocBsaenHad 6uosorndecknm ocobennoctam aktuBaryy CD8" T-nmmdountos. [Tonck mepso-
JVICTOYHMKOB ITpoBoamiicA B 6as3ax mauHbix PVIHII, PubMed, Scopus nu Web of Science. Vlcnosb3oBanu caenyromye coueTaHusa
KJIIOYEBBIX CJIOB: cyOnomyaanym T-mmumdormTos, inToTokcudeckue T-ImMM@OonTel, IIMTOKMHLL, I'PaHyJIN3UHBL, OeJIKkM-TIepdo-
PUHEBL, (DAKTOPBI TPAHCKPUIILINMY, HAaCJIeACTBEHHbIe My Talmn. IIpoaHanmaupoBaHo 49 crarTeii.
PE3YJbTATHL. Tuddepenunposka CD8" T-kIeTOK 3aBUCUT OT MHOIUX (paKTOPOB, B ToM uncie u ot CD4* T-aumdorpros,
[IpY OTCYTCTBUM KOTOPBIX He MPoucxoanT obpasoBaunda sapdexropubix CD8* T-kieTok u T-KjIeTOK-1aMATH. VIHTepIeiKku-
uol (IL)-2, IL-12 u IFN I tuna obecreunBator nposaudepanno CD8" T-kieToxr, nx nqudepeHnupoBKy B IIMTOTOKCUYECKIE
JUMQOLNTEL CTUMYJMPYIOT dKcrpeccuio pakTopoB TpaHckpunimy T-BET, BLIMP-1, obecneunBaiomx SKCIPECCUIO ITep-
dopura, rpaH3UMOB. IIpy XPOHMUECKNX BUPYCHBIX MH(MEKIMAX MMeeT MeCTO OJIOKMPOBKA AuddepeHInpoBkn T-KJIETOK,
ocyllecTBIsIeMasa DeJIKOM IporpaMMUpPyeMoit KireTouHoit rubenu-1, a takiwe CTLA-4, TIM-3, LAG-3 u gpyrumu. KIR-pe-
LIEIITOPEI IIePealoT MHIMOMPYIOIMe CUTHAJBI, IPEATCTBYIONIE YHUUTOMKEHNIO HeMH(PUIIMPOBAHHBIX KJIETOK IIUTOTOKCUYEe-
ckmumu T-smmcponyramu. Boaronapsa sxcnpeccun perentopoB NKG2D, pacnosraromux MHC-nogo6HbIe MoJsieryJs! I kiacca
— MICA, MICB 1 ULBP, koTOpBIE 3KCIIPECCUPYIOTCA TOJIBKO MH(PUITVPOBAHHBIMI MJIM TPAHC(POPMIPOBAHHBIMY KJIETKAMMI, He
IIPOMCXOOUT IIOBPENKACHUA «KHOPMaJIbHBIX» KJIETOK M TKaHeﬁ, AKTUBMPYA HyKJIea3bl B KJIETRaX-MUIIIEHAX.
OBCYMRIEHMNE. ITntorokcnyeckue T-smm@onuTsl MENIIMMPYIOT paspylueHne Mukpodbuoit JHK, a Takske reHoma Kjer-
KJ-MMIIIEHN, TeM CaMbIM yCTpaHAA noTeHNMaabHo nHpernmnonnyo JHK. Ha dyHKIMOEMPOBaHNY IIUTOTOKCHYEeCKUX T-smM-
do1TOB OTparKkaloTCA HacJeACTBeHHbIe MyTallM, CBA3aHHbIE ¢ IIeP(OPMHOM U IIPOMCXOAAIIMMY B TeHaX, KOAUPYIOMWMX OeJ-
KI, y49aCTBYIOIIVE B DK30I[1TO3E.

3ARJIOYEHME. CD8* T-mmmdounts! nposmdpepupyior n audgdepeniupyiorea B CTL, comepskalime IMTOTOKCUYIECKE
rpaHyJbl, 4TO obecreumnBaeT JIM3VC MY MHPUIMPOBaHHBIX KiIeToK. duddepennupoka B CTL conpoBoskmaerca mpuodpere-
HJEM MEeXaHM3MOB JJIA YHUUTOYKEHUA KJIETOK-MUIIIEHEN 1 YIIPAaBJIEHNUA Pa3JIMYHbIMY (PpaKTOpamMu TpaHCKpumimn. B ciydae
XPOHMYECKOTO BO3AEICTBIA aHTUIeHA (OITyX0JIM, XPOHUecKue BupycHble nHdekimy) CD8* T-KIeTKM MHUIMIPYIOT OTBETHYIO
PeaKIMIo M HAYMHAIOT SKCIIPECCHPOBATh MHIMOMPYIOIMEe PEeLelITOPEI, CyIIPecCUPYIOIie MMMYHHBI OTBET.

RJIIOYEBBIE CJIOBA: Mopckasa MequumHa, 6eJIK1-11epgoprHEL, IMMQOINTLI, IUTOKMHBI, TPAH3MMBI, PeIeNITOPLI, HacJel-
CTBEHHbIE MyTalyy, (PaKTOPbl TPAHCKPUIILINKA, UMMYHHbI OTBET

Introduction. Historically and justifiably, the
priority in studying T-lymphocyte population
was given to CD4" T-lymphocytes [1—3]. It was
believed that CD8" T-lymphocytes are cytotoxic
effector cells (CTL), destroying pathogens, using
an intracellular type of parasitism, which per-
form tumor cell eradication and play a crucial role
in acute allograft rejection [4, 5]. However, there
are a lot of peculiarities in all these processes, im-
pacting on efficacy of cytotoxic mechanisms [6].
Studying these peculiarities is another very im-
portant contribution to the understanding of pos-
sible violation of immune homeostasis [7, 8]. CTL
not only lyse infected and tumor cells, but also
produce interferon- (IFN-), activating macro-
phages, and promote immune protection against
many types of cancer [9]. CD8" T-cells recognize
peptides, represented as molecules of the major

histocompatibility complex (MHC) of class I, i. e.
being MHC-restricted cells[10, 11]. Studying fea-
tures of CD8"-cell reactions, their clonal expan-
sion after antigen activation and other signals will
enable us to understand how naive CD8"-cells
without cytolytic effects differentiate into func-
tional CTLs and how they lyse other cells [12—14].

Objective. Analyze Russian and foreign sci-
entific literature reflecting the mechanisms of
CD8+ T-lymphocyte activation, lysis of infected
cells, and the formation of possible immune dys-
functions.

Materials and methods. We studied contempo-
rary Russian and foreign scientific literature for
the period 1998—-2022 devoted to the biological
features of CD8+ T-lymphocyte activation. The
search for primary sources was conducted from
May 2024 to April 2025, mainly in the PubMed,
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Scopus, and Web of Science databases. The fol-
lowing combinations of keywords were used:
T-lymphocyte subpopulations, cytotoxic T-lym-
phocytes, cytokines, granulin, perforin proteins,
transcription factors, hereditary mutations. The
works were filtered manually, and the study re-
sults were analyzed and discussed by all authors.

Results. The differentiation of CD8"* T cells into
effector cells is accompanied by the generation of
a large pool of functional CTLs containing numer-
ous modified lysosomes with perforin and gran-
zyme proteins. The activation of naive CD8" T cells
proceeds in stages, similar to the reactions of CD4"
T cells, but has two unique features: it depends on
cross-presentation of the antigen by a specialized
subpopulation of dendritic cells (DC) and also re-
quires the assistance of CD4* T cells. Antigens pre-
sented to CD8" T cells are localized in the cytosol
of antigen-presenting cells (APC), since only cy-
tosolic proteins are processed by proteasomes into
molecules delivered to the endoplasmic reticulum
for placement in the MHC class I molecule site.
This function is primarily performed by classical
dendoritic cells (¢DC). This process of cross-presen-
tation is an important first step in the activation of
naive CD8" T cells[15, 16].

In viral infections, APCs express costimulato-
ry molecules of the B7 family, which interact with
CD28 on naive T cells and provide the necessary
second signals. However, in latent viral infections
and tumor-associated reactions, innate immune re-
sponses are relatively weak because these viruses
and tumor cells express low levels of molecules that
activate receptors on cells involved in innate im-
mune responses, or do not produce any of them at
all. In these situations, secondary signals are provid-
ed by CD4" T cells. CD4* T cells activate naive CD8"
T lymphocytes through several mechanisms. For
example, CD4" T cells secrete cytokines that stim-
ulate the differentiation of CD8* T cells. It is known
that activated CD4" T cells express the CD40 ligand
(CD40L), which binds to CD40 DCs containing anti-
gen. This interaction activates APCs, making them
more effective in stimulating CD8" T cell differen-
tiation, partly by increasing the expression of co-
stimulatory molecules. This process is called APC
licensing [17—19].

The importance of CD4* T cells in the develop-
ment of CTL responses is illustrated by studies
in mice lacking CD4" T cells. In these mice, viral
infections do not lead to the formation of effec-
tive CTLs or CD8" memory cells, and infected

cells are not destroyed. The absence of the help-
er function of CD4" T cells explains the defects
in CTL formation in individuals infected with
human immunodeficiency virus (HIV), which ly-
ses predominantly CD4" T cells. There is also ev-
idence that CD4* T cells are more important for
the generation of CD8" memory T cells than for
the differentiation of naive CD8* T cells into ef-
fector CTLs. Effector cells (differentiated CTLs
that lyse other cells) can be activated without co-
stimulation and are capable of lysing any cell that
expresses an antigenic protein in the cytosol and
presents the corresponding peptide in MHC class
I molecules [20, 21].

These processes are facilitated by interleukin
(IL)-2 (IL-2), secreted by CD8" or CD4" T cells,
which promotes the proliferation of CD8"* T cells
and their differentiation into CTLs and memo-
ry cells. CD8" cells express B and y chains of the
IL-2 receptor and can temporarily express high
levels of a chains after activation. It has been es-
tablished that IL-12 and type I IFN stimulate the
differentiation of naive CD8* T cells into effector
CTLs. These cytokines are secreted by various
DC populations during the development of innate
immune response mechanisms to viral and some
bacterial antigens. It should be noted that these
same cytokines are involved in the differentia-
tion of CD4* T cells into Th1 cells. Thus, IL-12 and
type IIFN promote the development of these two
effector populations by stimulating the expres-
sion of related transcription factors T-BET (for
both Thl cells and CTLs) and eomesoderm (for
CTLs — T-box brain protein 2; Tbhr2, encoded by
the EOMES gene). IL-15 is secreted by many cell
types, including DCs, and ensures the survival of
CD8+ memory T cells. Mice lacking IL-15 show
a significant loss of CD8" memory T cells [22, 23].

The gene expression program during CTL dif-
ferentiation is carried out by transcription fac-
tors: T-BET, eomesoderm, which is structural-
ly related to T-BET; and BLIMP-1. The optimal
expression of these transcription factors depends
on IL-2, IL-12, type I interferons, and the JAK-
STAT signaling pathways they activate. Cyto-
kines interact with each other to promote the
transcriptional program of CTL differentiation.
Thus, IL-2-induced STATS5 together with IL-12-
induced STAT4 are necessary for the expression
of T-BET and BLIMP-1, which stimulate the ex-
pression of perforin, granzymes, and certain cy-
tokines, especially IFN-y [24, 25].
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In many viral infections, CD8" T cells are sup-
pressed, and the generation of CTL effector re-
sponses declines, resulting in T-cell exhaustion.
The phenomenon of exhaustion occurs in chronic
viral infections and is associated with prolonged
viral persistence. A strong and persistent immune
response to chronic infections can lead to severe
tissue damage. Apparently, T-cell depletion has
developed as a mechanism to limit the immuno-
pathology associated with chronic infection. The
same mechanism probably reduces the body’s
response to any chronic or persistent antigenic
stimulus [26, 27].

Repeated stimulation leads to numerous func-
tional impairments in T cells, including reduced
proliferative capacity, decreased IFN-y produc-
tion, and weak cytotoxic activity, and thus CD8"
cells are unable to fight infections or tumor pro-
cesses. These defects are the result of blocked
T-cell differentiation associated with increased
expression of inhibitory receptors by repeatedly
stimulated T cells. These inhibitory receptors in-
clude programmed cell death protein-1 (PD-1), as
well as CTLA-4, TIM-3, LAG-3, and others. The
important role of PD-1 as a mediator of exhaus-
tion is evidenced by the change in the phenotype
of CD8" cells obtained using monoclonal antibod-
ies against PD-1. Studies in mice show that anti-
gen recognition by CD8" memory T cells with si-
multaneous PD-1 signaling leads to irreversible
shutdown (exhaustion) of the phenotype, while
PD-1 blockade elicits effective responses by al-
lowing memory cells to be activated into function-
al (non-exhausted) effectors. T-cell exhaustion in
humans is observed in infections such as HIV and
viral hepatitis C, as well as in the ability of some
tumors to “evade” the immune response [28, 29].

CTL-mediated lysis involves specific recog-
nition of target cells and delivery of proteins to
the target cell, causing its death. CTLs lyse tar-
gets containing the same peptide antigen at MHC
class I molecule sites, triggering the prolifera-
tion and differentiation of naive CD8* T cells into
functional CTLs. Such lysis of CTL target cells is
highly antigen-specific, so cells that do not con-
tain the MHC-peptide complex are not damaged.
The specificity of destruction is achieved by the
formation of an immune synapse between the
CTL and the antigen-expressing target cell. The
molecules that actually carry out lysis are secret-
ed into the synapse and do not diffuse into other
nearby cells. Target cells die as a result of apop-
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tosis, which does not cause intense inflammation.
Thus, CTL-mediated lysis does not cause con-
comitant damage to neighboring normal tissues.
CTL-mediated lysis of targets consists of antigen
recognition, CTL activation, and lysis itself. Each
of these stages is controlled by specific molecular
interactions [30, 31].

CTLs use their antigen receptor, CD8 co-recep-
tor, and adhesion molecules to bind to target cells.
For effective recognition by CTLs, target cells
must express the MHC class I complex, a peptide
that acts as a ligand for the T-cell receptor (TCR).
Signal transmission via TCR promotes the for-
mation of a specialized immune synapse between
TCR, signaling molecules, and the outer ring of
integrins, in particular, antigen 1 associated with
leukocyte function-associated antigen 1 (LFA-1),
CTL, which binds to its ligand, intercellular ad-
hesion molecule 1 (ICAM-1), or to the target cell.
Inside the ring between the membranes of the
two cells, there is a closed gap. Using immunoflu-
orescence microscopy, individual sections of the
CTL membrane can be observed inside the ring
with a signaling section that includes TCR, CDS8,
signaling proteins (such as protein kinase C-©
and tyrosine kinase LCK), and a secretory section
that looks like a slit. The interaction of the TCR
with the antigen triggers biochemical signals that
activate the CTL, leading to the process of cell ly-
sis. However, cytokines and costimulatory mole-
cules expressed by DCs, as well as T cell support
necessary for the differentiation of naive CD8" T
cells into CTLs, are not essential for the genera-
tion of an effector CTL pool [29, 32].

CD8+ CTLs also express receptors similar
to those expressed by natural killer (NK) cells,
which contribute to both the regulation and ac-
tivation of CTLs. Some of these receptors be-
long to the killer immunoglobulin receptor (KIR)
family; they recognize MHC class I molecules on
target cells but are not specific for a particular
peptide-MHC complex. KIR receptors transmit
inhibitory signals that prevent CTLs from de-
stroying uninfected cells. In addition, CTLs ex-
press the NKG2D receptor, which recognizes
MHC-like class I molecules — MICA, MICB, and
ULBP — that are expressed by infected or trans-
formed cells. The combined signaling effects and
TCR antigen recognition enhance the killer ef-
fects of CTLs [33, 34].

The main mechanism of CTL-mediated de-
struction of target cells is the delivery of cy-
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totoxic proteins from cytoplasmic granules to
the target cell, thereby triggering its apoptosis
within 2—6 hours. Recognition of the TCR CTL
antigen leads to the reorganization of the actin
cytoskeleton, during which the center of CTL
microtubule organization moves to the cyto-
plasm region located near the contact with the
target cell. CTL cytoplasmic granules are trans-
ported along microtubules and concentrated in
the synaptic region, and the granule membrane
fuses with the plasma membrane in the synap-
tic region. The fusion of membranes leads to the
exocytosis of the contents of CTL granules into a
limited space within the synaptic ring, between
the plasma membranes of CTLs and target cells.
The main proteins of CTL and NK cell granules
that mediate cytotoxic effects are granzymes
and perforins. Human CTLs have five different
granzymes—A, B, H, K, and M—of which gran-
zymes A, B, H, and K are secreted at high levels.
All granzymes are serine proteases. Granzyme B
cleaves proteins and thereby activates caspases,
which induce apoptosis. The granules also contain
the intracellular proteoglycan serglycin, which
keeps granzymes and perforins in the granules in
an inactive state [35, 36].

Perforin, a molecule homologous to comple-
ment component C9, disrupts the functioning of
cell membranes. Its main function is to facilitate
the delivery of granzymes into the cytosol of the
target cell. However, how this is achieved is still
not entirely clear. Perforin can polymerize and
form pores in the plasma membrane of the target
cell containing cholesterol, but these pores may be
too small for granzymes to penetrate. According
to one model, complexes of granzyme B, perforin,
and serglycin are released from CTLs into the
target cell, and the introduction of perforin into
the target cell membrane triggers a membrane
repair process that leads to the internalization of
both perforin and granzymes into endosomes. In
addition, perforin can act on the endosomal mem-
brane, promoting the release of granzymes into
the cytosol of the target cell. Once in the cytosol,
granzymes cleave various substrates, including
caspases, and initiate apoptotic cell death. Thus,
granzyme B cleaves and activates caspase-3, as
well as BCL-2, a member of the BID family that
initiates the mitochondrial pathway of apoptosis.
Granulysin, contained in the granules of human
CTL and NK cells, damages membranes that are
low in cholesterol, which is characteristic of bac-

teria but not mammalian cells. This ensures the
delivery of granzymes, which induce the forma-
tion of active oxygen species that destroy intra-
cellular parasitic microbes [36—38].

When activated, CTLs express a membrane
protein called FAS ligand (FAS-L), which binds
to the FAS receptor expressed by many cell
types. This interaction also leads to the activation
of caspases and apoptosis of targets expressing
FAS. Studies with knockout mice lacking perfo-
rin, granzyme B, or FAS-L have shown that per-
forin and granzyme B are the main mediators of
CD8" T cell lysis. After lysis, the CTL separates
from the target cell, which usually occurs before
the target cell dies. The CTLs themselves are not
damaged during the destruction of target cells.
Two mechanisms have been proposed to explain
CTL protection. First, CTLs express the ser-
ine protease inhibitor Spi6 in the cytosol, which
neutralizes granzymes, including granzyme B.
Second, CTL granules contain the proteolytic en-
zyme cathepsin B, which is delivered to the sur-
face of CTLs during granule exocytosis, where
it destroys stray perforin molecules located near
the CTL membrane. However, it is unknown how
cathepsin B is delivered to the surface of CTLs
rather than target cells [26, 28].

After activation, naive CD8* T cells differe-
ntiate not only into functional CTLs, but also
into long-lived memory cells. Functionally, CD8*
memory T cells are inactive and require antigen
restimulation to differentiate into active effec-
tor CTLs. The general principles of CD8" memo-
ry T cell formation are similar to those for other
T cells. Memory T cells that reside for long peri-
ods in non-lymphoid tissues without recirculation
(tissue-resident memory T cells, or TRM) are also
CD8" T cells. T cells secrete IFN-y, which activates
macrophages. In fact, the secretion of IFN-y in re-
sponse to specific peptides is an indicator of the
differentiation of T lymphocytes into antigen-spe-
cific CD8" T cells. It is likely that both CD4* Thl
cells and CD8" T cells contribute to IFN-y-induced
phagocytosis. CD8" T cells are also involved in
some cytokine-induced inflammatory reactions
in hypersensitivity reactions, in which IFN-y-se-
creting CD8* T cells appear even earlier than CD4*
T cells and outnumber them. IL-17-producing
CD8" T cells are abundant in some chronic inflam-
matory skin diseases (psoriasis) [37—39].

The role of CD8+ CTL is particularly import-
ant in cases where phagocytosis mechanisms are
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ineffective against intracellular parasitic micro-
organisms. This occurs in the following situations:
firstly, most viruses reproduce in cells in which
oxygen-dependent and oxygen-independent
phagocytosis mechanisms are ineffective. Second,
even in phagocytes, some microbes can leave the
phagolysosome and reside in the cytosol of the cell,
where bactericidal mechanisms are ineffective.
Mycobacterium tuberculosis and Listeria monocy-
togenes have such effects. Therefore, such infec-
tions can be neutralized primarily by CD8* CTL in
adaptive immune responses. In addition, caspases,
which are activated in target cells by granzymes
and FAS-L, cleave many substrates and activate
DNA-degrading enzymes, but they do not dis-
tinguish between host and microorganism mol-
ecules. Consequently, by activating nucleases in
target cells, CTLs can initiate the destruction of
microbial DNA as well as the target cell genome,
thereby eliminating potentially infectious DNA.
A massive increase in the number of CD8" T cells
during infectious and inflammatory processes is
necessary to combat these infections. Defects in
CTL development and activity lead to increased
susceptibility to viral and some bacterial infections
and reactivation of latent viral infections (such as
Epstein-Barr virus infection), which are normally
controlled by virus-specific CD8" CTLs [40-43].
Discussion. Thus, as indicated by Russian and
foreign scientists, the destruction of infected CTL
cellsis the cause of tissue damage in some infectious
diseases [44, 45]. For example, when infected with
hepatitis B viruses, infected liver cells die as a re-
sult of the reaction of CTL and NK cells of the host,
rather than under the action of viruses [46]. These
effects of CTL can contribute to the development
of immunopathology associated with many other
common viral infections, such as influenza. CTLs
are also important mediators of tumor immunity.
In addition to their protective role, CD8* CTLs con-
tribute to tissue destruction in some autoimmune
diseases and to tissue transplant rejection [47—49].

Information about the authors:

CTL function is affected by hereditary mutations
associated with perforin and occurring in genes en-
coding proteins involved in exocytosis. This usu-
ally occurs in a rare familial form of the disease,
hemophagocytic lymphohistiocytosis (HLH), as-
sociated with impaired macrophage activation.
In HLH and other similar diseases CTL, activated
by viral antigen, secrete IFN-y, but do not lysis vi-
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Conclusion. CD8* T-lymphocytes proliferate
and differentiate into CTLs containing cytotox-
ic granules, which ensures their lysis of infected
cells. Differentiation of CD8* T cells into functional
CTLs and memory cells begins with recognition of
antigen presented by dendritic cells, with signals
from CD4" T cells and, in some situations, with co-
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Differentiation into CTL is accompanied by the ac-
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