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LYMPHOCYTIC CHALONESUNDER STRESS CONDITIONS
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It was shown that the production and activity ofmphocytic chalones -
inhibitors of lymphocyte proliferation when expogedstress factors was depended
on the nature of stress factors, dose and timirthef actions.
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Stressis a general biological adaptive reaction of the organism. Stress —is a
complex phenomenon that is specific for all livorgianisms, as well as the reaction
of the organism to various emergencies of extandlinternal nature.

Stress — translated from English means "tensioré' s$hate of disturbed
homeostasis and the factors that cause this conditie stressors. The body meets
the stress with stress-reaction, which is aimedrestoring homeostasis and
maintaining normal life activity. The founder ofetlstress theory is a Canadian
scientist, physiologist and pharmacologist Hany&gI8, 19]. He offered to divide
the stress on "eustress" (good stress) and "disti@smd stress), hard, long and
exhausting. Through his experiments, H. Selye destrstress as a tension reaction
that develops gradually and goes through the fatigwstages: 1/ anxiety; 2/
resistance stage (resistance build-up period amtsta@ce decline period); 3/
exhaustion stage. H. Selye defined stress reaatitgeneral adaptation syndrome",
characterized by specificity and non-specificitpe8ificity is manifested through the
same type reaction of thymus, spleen, lymph noagnal glands and other organs,
and non-specificity is caused by different factacsing on the bodyl, 2, 18, 19].
The doctrine of Selye H. on stress is the way tlvesthe problem of general

biological interaction with the environmei®, 12, 15, 16].



Adaptive responses that are aimed at supportingtaoninternal environment
occur in complex of multicomponent and inter-systamcesses. It is believed that
basic systems that support the adaptation of thanssm are nervous, endocrine and
immune.

There are two major classes of stress responsegsiopgical and psycho-
emotional. Among physiological stress factors thare distinguished mechanical
(burns, wounds, trauma, and surgery), physical lfegoradiation, etc.), chemical
(pesticides, toxic substances, heavy metals) amdodcal (protozoa, viruses,
bacteria, fungi, toxins alien cellg)-3, 5].

Stressful changes affect adaptive (protective)esystof the organism, among
which is the immune system. According to H. Selglidve, "the immune system,
among others present the somatic expression of lizetimn of the organism
defenses". Formation and maturation of the immugstesn and nonspecific
resistance factors begin with the early timing datal development and continues
throughout the period of pregnancy and after bifftiness manifestations in terms of
the whole organism are very diverse and dependrapfly, on many factors, among
which the first place take: the depth and duratdrstress loads; initial state of
adaptive systems of the body, its backup capaslitimong the latter, to our opinion,
not the last role is played by such factors as ggeder, functional status of the
nervous system, type of food and habitat p[d¢®, 12, 15, 16].

All data on the effect of stress on the immune cet@pce of the organism can
be divided into three major groups: stimulatingpr@ssing and complete absence of
them. Most sensitive to the stress load is a THoethunity. The reasons for this
phenomenon are embedded apparently to a lessstares to the T-lymphocytes by
glucocorticoid hormones comparison with B-lymphesyt

Early period of stress "reaction of anxiey™ characterized by a redistribution
of lymphocytes, which is expressed in the devastatif thymus, spleen and lymph
nodes[4, 5, 15, 20].At this stage of the "urgent adaptive reactiontnay be an
increase of the functional activity of cells of lghoid lineage, the intensification of

cooperative interactions, increase of the contérdgtem cells in the bone marrow.



Probably immunostimulatory effect in the early smg@f development of stress is
caused by suppression of T-regulators (suppresdbeg)is evidenced by their high
sensitivity to the action of elevated concentratiah glucocorticoids. At this stage,
there may be an increase of autoimmune patholdglesgic diseases, rheumatoid
arthritis, etc.).

If the stressor by its power is not ultraboundamythe organism, then the "stage
of resistance" comes, in which the organism, "irduits backup capabilities," able
to withstand to adverse impacts. Often repetittvess reaction takes it to the stage of
exhaustion. Populations of immunocompetent cefferdby no the same resistance
to damaging stress factdes 5, 11, 20].

Studies of mane authors have shown the reductionhéen number of T-
lymphocytes, disruption of normal relations betwdlea T-and B-lymphocytes and
macrophages, accompanied by a decline of immurenpypt of the whole organism
[4, 5, 15, 16, 20]Later the changes occur in nonspecific defensetimns, functional
activity of macrophages decreases, though thedesfeimmunoglobulin can remain
at normal levels.

For long-term expressed effects of stress the dsjume covers all major subset
of T lymphocytes (T-killer cells, T-suppressor rkgars, T-helpers), which under
severe trauma, surgical interventions and deephpsgmotional stress is considered
as a poor prognostic sign. Further deepening ekstdisorders is accompanied by
failures in the activity of B-lymphocytes: reducd d&unctional activity of
B-lymphocytes, reduce of the intensity of prolifera processes, reduces the number
of B-cells in the lymphoid organs and, of courgeluce of immunoglobulin levels in
the blood until their complete disappearafice 20].

Disturbances of cooperative processes of immunoetenp cells under stress
may be a result of suppression of the functionaVis of these cells, or the effect of
suppressing the synthesis and secretion of cytekfmgerleukins, interferons, etc.
[4,5, 8,9, 11, 15, 16, 20].

L ymphocytic chalone and immune homeostasis. In 1970-1980 a new class of

biologically active substances — chalones derivexnf20 kinds of tissues was



revealed. A number of studies (Bullough W.; Ga@iealt E.et al.; Mathe G,
Neustroev G.; Ketlinskaya S. et al.; Y.Romanovlgtdescribe chalones properties:
they are exempt from differentiated cells and irthieir proliferation. The action of
chalones is tissue-specific and phase-specificnbtitspecies-specific. Chalones are
not toxic, their action is reversed. All this indies general biological character of
chalones regulation directed to support interstihameostasis and shows the
universality of chalones regulation of cell protd&on.

Lymphocytic chalones were discovered in 1970 (Mathe Kiger N.et al;
Garcia-Giralt E et al.; Ketlinskaya S.A. et al, Manov |. et al; E. Garkava). It was
shown that the spleen and thymus chalones inhibitf@ration of PHA-stimulated
lymphocytes in vitro, decrease lymphocyte proliferain the follicles of the spleen,
lymph nodes, the number of retarded plaque formaells prolongs graft transplants
leather. Like all chalones, lymphocytic ones h@ssue specificity but not species
specificity.

Lymphoid tissue is one of the first to react on #teess. Thus, under the
experimental conditions it was demonstrated thatiadtration of lymphocytes to
healthy animals from animals that are under stoasse changes similar to stress
reaction[15, 20]. It was found that immune cells have receptorsniany stress
mediators: catecholamines, serotonin, endorphmsicosteroids and othef&l, 15,
20]. It was also noted that under stress in the orgarigere is an appearance of
antibodies to its own tissues, after the stressdeiminated. The most active and
early immune response to stress — are cellulargdgaim the lymphoid tissue arising
from the depression of proliferation, destructiofi cells, mobilization and
redistribution of lymphocytes. There is a changth@ratio of T- and B-lymphocytes
in the bone marrow, spleen, lymph nodes and peam@ptdood. In the early stages of
the stress reaction there is reduction of masshefthymus and spleen, a large
number of lymphocytes colonize to the bone marrom eonnective tissue. These
modifications aim at improving the cell interactionthe immune respongg, 11,
15, 20] There is an amplification of bone marrow hemategs, significantly

increases the number of stem cells in the boneawadimmune disorders are under



stress tend to phase character. As per the defgmeenoine disorders, the outcome of
stress situation can indirectly be predicted. Dyirhe crush syndrome in the first
three days there was a decrease of cellular andfalimmunity, with restoration of

disturbed indicators start on the 7th day. Simitdranges were typical for

uncomplicated disease. If on the 7th day there ofas sharp decrease in cellular
immunity without a tendency to restore them undee activation of humoral

immunity, the course of the disease was complicat¥tden there was a lethal
outcome, the fall of activation of cellular and hanad immunity occurred since the
first days[4, 5, 15, 20]

Heavy and prolonged stress activates the tumorstlgrd he protective effect of
normal Kkiller cells (lymphocytes) takes an impottgrlace in the anti-tumor
immunity. In the experiment on the model of ematioland painful stress, the
following patterns were revealed: after a shorssty exposure for-1,5 hours there
was observed an increase in the activity of notkilr cells in more than two time.
With increase of exposure duration up to three fidbe activity of normal killers
was remained elevated, but to a lesser extent. Withgnificant increase in the
duration of stress up to 6 hours there was an wvbsef expressed depression in
activity of normal Killers. This is possible dynamsiof resistance reduction to the
tumor growth. Further observations revealed thtoresof normal killer lymphocytes
to normal level by day 7, followed by twice actioat with the final normalization of
their activity. Adaptation to short repetitive ssesituation largely prevents the
depression killer activity of normal lymphocytd$, 20}

Resistance of organism to stress is largely detmthby spare capacity of the
immune and antioxidant systejhs3, 8, 10] In the adaptation phase, there is an
increase of the T-helpers quantity, the raise atiity to acetylcholine receptors
and the expression of cell receptors, which stadslithe membrane and reduces the
oxidation therein. During the long and severe stitbe activity of the antioxidant
system is being reduced, free radicals are gaidiamaging properties against
immune cells, resulting in reduced content of T-aBdymphocytes and their
functional activity1—4, 8-10, 20].



Our works done in 2000, 2001 and 2014 have shoven ghesence of
immunoregulatory and antioxidant properties in iogytic chalone.

To create a model of stress the antioxidant defayieantigenic load —
Immunization was used.

Model of antioxidant deficiency was created by #ample of E-vitamin
deficiency. First group of rats received caseint digoplemented with vitamins A, D
and E during 2 months. Second group of rats didrecgive vitamin E (state AON)
throughout the experiment. Animals of group 3 torect AON were administered
with o -tocopherol-acetate (50mg/kg) for 4 days prioslmughter. Research results
showed that under these conditions there was aease in lymphocytic chalone
production. When used for correction of vitamin rifi@xidant quantity the produce
of lymphocytic chalone was also quite high and exeel the control values by two
times. Inhibitory activity of lymphocytic chalonéisat were removed from the spleen
of experimental animals, was also relatively hight@ antibody production and in
control groups with AON was — 66 %, under corrattwth vitamin E — 54 % and
43 %, respectively7, 9]. These experiments point to abnormalities in lyogyte
chalone system with antioxidant deficiency. Theelenf these disorders depends on
the nature of the stress factor and the time obsure.

Using a model of antigen load — immunization withesp erythrocytes
(T-dependent antigen) and lipopolysaccharid&.ofoli (T-independent antigens) the
following results were obtained during the develepinof an immune response on
the first, third and fifth day. Group of immunizadimals was a control group and the
research group was immunized animals with admatisin of exogenous chalone.
During the first day, in the inductive phase of th@mune response, number of
lymphocytic chalone was increased compared to thvdral by 2 times using a
T-dependent antigen and remained at control lefelssing E. coli. During the
proliferative phase, the third day of the immunspanse the number of lymphocytic
in control and experimental groups chalone waseadsad, but remained at control
values when using sheep erythrocytes and was & timgher in the experimental

groups with LPS oE. coli. On the fifth day, the productive phase of the umm



response, the amount of lymphocytic chalone wasredsed as compared to
proliferative phase, but while using a differentuna of the T-antigen was 2 fold
above the control valugg].

After determination of the level of production ofmphocytic chalone, the
experiments were conducted to assess its acti@ty.the first day all received
chalones except chalones that seized in the expetaihgroups withE. coli LPS
immunization and sheep red blood cells, DNA (symthactivity of heterologous
lymphocytes) was inhibited. On the third day théilition activity against
heterologous lymphocytes was remained in chaloriesontrol and experimental
groups, where there was immunization only with phegythrocytes. Chalones of
animal groups wherE. coli LPS and chalones were used, inhibited DNA — syitthe
activity of autologous lymphocytes. No action ofldnes in all research groups on
autologous lymphocytes could be due to changedrpttysico-chemical structure of
the receptors to chalones or their absence on lgoysés during the induction phase
of the immune response. As not all periods of #leaycle and G 1 - G 2 — phase are
sensitive to the action of chalones, then possibly to different mitotic cycle intact
heterologous lymphocytes and transformed autologells such action of chalones
are recorded. On the fifth day chalones of all geoslowed DNA synthetic activity
of endogenous and heterologous lymphocytes. Coedwsttidies have shown that the
activity of endogenous lymphocytic chalones in eesgo DNA synthetic activity of
lymphocytes and their products are varied dependimghe phase of the immune
response and T-dependent nature of antif&r.

Thus, production and activity of lymphocytic chadsnwas depended on the

nature of the stress factor, the dose and timintg @fction.
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JIM®OIIHUTAPHI KEHJIOHH 34 YMOB CTPECY

K. I'APKABA

Hayionanvnuii asiayiiinuu ynieepcumem, m. Kuis

lloxazano, wo npooykyis ma aKmueHicmv JaiMOOYUMAPHUX HEUIOHI8 —
iHeibimopie npoaighepayii rimpoyumis 3a ymos niugy cmpec-ghpaxmopis 3a1eiCums
810 npupoou cmpec-ghaxkmopis, 0o3u ma yacy ix oii.

Knrouosi cnosa: nimgpoyumapni nHetinonu,iimghoyumu, cmpec.

JIUM®OIIUTAPHBIE KEH/IOHbI H CTPECC

K. I'APKABA

Hayuonanvnwiti asuayuornnwii ynusepcumem, 2. Kues

Ilokazano, umo npoOyKyus u aKmMueHOCMb JIUMPOYUMAPHBIX KeLIOHO8 —
uHeUOUMOPO8 npoaugepayuu IUMPoYUmos noo eo3oeticmeuem cmpecc-ghakxmopos
3A6UCUM OM UX NPUPOObBL, 003bl U BDEMEHU OCLLCMBUSL.

Knioueevle cnosa: numpoyumapHvie Ketiionsl, iumgoyumeol, cmpecc.



