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INFLUENCE OF MODERATE PHYSICAL LOADS CAUSED BY
PHYSICAL TRAINING ON HUMORAL COMPONENT
OF SPECIFIC IMMUNITY INDICES

We have studied the humoral immunity changes of students under the influence of physical
training. In the course of research we have discovered some adaptation reactions under the influence
moderate physical loads. In particular there is a downward trend in serum immunoglobulin level (for
all basic immunoglobulin classes: IgG, IgM and IgA). We also have analyzed the influence of
moderate physical loads on the level of B-lymphocyte expressing antigen CD72. CD72 molecule is a
IgM receptor and a ligand for CD5 molecule located on T-cell and it provides effective contact with T-
helpers. Functionally mature B-lymphocyte is the precursor of antibody-forming plasma cells and
correspondingly it is the cell factor of humoral specific immunity. The tendency is observed for a
slight increase in percentage of cells with CD72+ phenotype in the absence of changes in their
absolute number. Thus, we can prove the reference data that intensive physical loads inhibit mainly T-
system of immunity and have almost no influence on B-cell link at the initial stage of adaptation
process. Adaptation reaction of humoral component of specific immunity during moderate physical
load is weatk.
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Problem definition. Recent studies and publications analysis. Analysis of medical
examination results of students of Cherkasy National University showed that only one third of
examined can be referred to the group of healthy or almost healthy, others turned to have
various serious chronic diseases and need a complex of rehabilitative measures. So, the
majority of students can’t attend the main group of physical training lessons. At the same time
major part of their life students have to live and work indoors, thus they have pronounced
deficit of efferent activity [6, 8]. A vicious circle arises — young people studying in
educational institutions could intensity their efferent activity on the lessons of physical
training but attending these lessons is impossible for a big part of students because of their
poor health. Lately more and more often a question ariseswhether physical loads really
improve man’s health?

Investigations of influence of physical loads on immune system indices demonstrate
discordant data.

On the one hand there is no doubt that intensive and durable load of professional
sportsmen especially in the competition period is a powerful immunosuppressant that causes
depression of different elements of immune response [8]. Mechanism of suppressor effect of
physical loads on natural resistance of human organism can be explained by their stress
influence [1, 2]. Physical loads that reach the stress level influence main regulative systems of
human organism causing development of adaptation syndrome, and if powerful and stable can
cause homeostasis disorded and a number of pathologic conditions.

Immune system along with nervous and endocrine systems are main regulative systems
that take part in adaptation syndrome development on all its stages. Pathophysiologic changes
during adaptation breakdown are predetermined by changes of immune and endocrine
homeostasis [4, 9].

On the other hand positive consequences of therapeutic physical training in diseases of
various etiology are indisputable [1].
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Thus, the question of physical load optimization in educational institutions is still open.
Discussion as to “hypodynamia” concept and its correction continues [10]. Criteria of youth’s
adaptation for physical exercise are being analyzed [4].

A weighty criterion of adaptation process to physical load is immune system indices in
dynamics [10]. According to reference data determination of humoral immunity components
that provide homeostasis is of high practical importance for sport medicine as criterion of
adaptation possibilities of humans during intensive physical loads is [1, 3]. This explains
urgency of our investigation.

Investigations were executed as part of the project “Exploration of vitamins influence on
immunedefensive organism functions and lipoid metabolism in normal physiological
conditions and in the process of hypercholesterolemia development” (on order of Ministry of
Education and Science of Ukraine).

Object of an article: to study the humoral immunity indices of students under the
influence ofderate physical loads on the physical training lessons in educational institutions.

Methods

To attain the object we have definite fasks: estimating the humoral immunity indices of
students of educational institutions before and after physical training lessons, information
processing, formulation of conclusions.

Object of study and investigation methods: humoral immunity indices investigation was
implemented in the group of second-year students aged 18-20 years who lived in the same
climatic and geographical conditions for a long period of time. All students didn’t have any
acute or chronic diseases and attended the main group of physical training. The number of
investigated — 40 people.

Immune system indices analysis was done in September before and after physical
training lessons.

Educational-training process was held in the form of 90-minute health training process
organized in traditional structure and contained exercises according to national educational
program.

Blood samples were taken a day before physical training lessons. Second blood
sampling was done just after the lesson.

Leukocyte level was calculated in Goryaev camera, lymphocyte level was determined
using a blood smear (dyeing by Romanovskiy-Himse).

Expression of surface antigen CD72 with peripheral blood lymphocyte was determined
with immunofluorescence method using monoclonal antibody to surface marker of immune
system cells 3F3 and F(ab), — fragments of ovine antibodies to IgG of a mouse, marked FITC
(“Sorbent”, Moscow).

Immunoglobulin level in blood plasma was defined with radial immunodiffusion
method for Manchini using monospecific antiserums IgG(H), IgM(H), IgA(H).

Data were processed in Microsoft Excel.

Results and discussion

We have analyzed the influence of moderate physical loads on the level of main classes
of blood serum immunoglobulin.

According to the reference data excessive physical loads cause accumulation of a great
number of intermediate metabolic products in blood. As a result a significant shift of acid-
base balance to acid side and essential temperature rise occurs. It causes activation of a group
of ferments including protease that is able to destroy immunoglobulin molecule decreasing its
level.
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Along with pH change intensified secretion of immunotropic hormones takes place,
they can be linked with albumin and globulins. This process is accompanied by further
reduction of immunoglobulin level. The entire elimination of immunoglobulin from blood
serum occurs in a process of their sorption (fixation) with numerous receptors including Fc on
blood cells and many other cells [8].

Generally reduction of the level of all immunoglobulin classes is a common
consequence of intensive physical loads [3]. In certain investigations there is information
about possible increasing of IgA level against the background of decreasing of other
immunoglobulin classes.

IgG is the main class of serum antibodies during the secondary immune response. It has
the ability to penetrate through the placental barrier and that’s why it is the main infection-
defending factor for newborns in their first weeks of life. It is of great importance for bacterial
toxins and microorganisms opsonization. IgG concentration is the highest among
immunoglobulin in blood serum. Having high specificity, 1gG is actively assisting immune
response and regulating it and at the same time influencing activity of other immune response
mechanisms — cell and humoral and defining the full scale of immune response [5].

IgA is present in blood serum in monomeric form. Dimeric form is found mostly in
mucous membrane secretion and protects from infection penetration. Serum IgA is able to
decontaminate microbes and toxins circulating in blood but its effect is weaker than secretory
IgA [5].

IgM is the first barrier on infection path and evolutionary it appeared earlier than other
immunoglobulin classes. On the membrane of B-lymphocyte it exists as a monomer and is a
typical antigen-specific receptor of these cells.

After activation B-lymphocyte secretes pentameric IgM and then IgG and other
immunoglobulin classes. As IgG synthesis and titer increase we can see sudden decrease of
synthesis of slightly specific IgM that is regulated only with a level of appropriate specific
IgG [5].

IgG synthesis is resistant to immunosuppressive agents and irradiation [5].

In our case after moderate physical loads we observed a tendency for a decrease in the
level of all classes of immunoglobuline but discovered that changes were not statistically
significant (Table 1).

Table 1
Humoral immunity and antibody-forming cell level before and
after physical training lessons
. . After physical
Value Before physical training training p
IgG, mg/ml 9.59+0.173 9.44+0.201 p>0.05
IgM, mg/ml 1.58+0.114 1.51+0.071 p>0.05
IgA, mg/ml 1.79+0.082 1.72+0.082 p>0.05
CD72+, % 9.84+0.157 9.97+0.184 p>0.05
CD72+, x10°/1 0.17+0.003 0.17+0.004 p>0.05

We have analyzed also the influence of moderate physical loads on the level of B-
lymphocytes expressing antigen CD72. CD72 molecule is a receptor of IgM and a ligand for
CDS5 molecule located on T-cells, and it provides effective contact with T-helpers.
Functionally mature B-lymphocyte is the precursor of antibody-forming plasma cells and
correspondingly it is the cell factor of humoral specific immunity [5]. The tendency is
observed for a slight increase of percentage of cells with CD72+ phenotype while their
absolute number remains unchanged (Table 1).
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Thus, we can prove the reference data that intensive physical loads inhibit mainly T-
system of immunity and have almost no influence on B-cell link on the initial stage of
adaptation process [7]. Adaptation reaction of humoral component of specific immunity on
the moderate physical loading is weak.

Conclusions

In the course of research we have detected a weak adaptation reaction of humoral
immunity component after moderate physical loads during physical training lessons.

In particular, after moderate physical loads a tendency for decrease of level of
immunoglobulins of analyzed classes was observed and a slight increase of percentage of B-
lymphocytes with CD72+ phenotype which didn't reach the level of statistical significance.

Further research in this sphere supposes evaluation of additional factors that can
influence immune system indices change under the influence moderate physical loadings.
These factors in particular are genetically determined control of immune status and role of
psychoemotional load caused by educational process .
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Anomayia. Coxonenxko C.B. Bnnue nomipnux i3uuHux HAGAHMAICEHb, 3YMOGIEHUX
3AHAMMAM Qi3UYHOI0 KYJIbMYPOI0, HA HOKA3ZHUKU 2YMOPAIbHOT TAHKU CHeUUuPiuno20 iMyHimemy.
Busuanu 3minu nokasHuxie 2ymopanbHo2o iMyHimemy y cmyoeHmieé ni0 6nauGoM 3aHsimv Pi3utHO0
xkynomyporo. Ilpoeedeni 00CHioNncenHs GUABUIU NEEHI A0ANMUGHI peakyii NOKAZHUKIE HA NOMIDHI
QDi3uyHi HABAHMAdICEHHS, 30KpeMd, MEHOEHYilo 00 3HUJCEHHs DIGHI OCHOBHUX CUPOBAMKOBUX
imynoenobyninie (ycix mpwvox kiaacie: 1gG, IgM ma IgA). [Ipoananizosano makosic 6naus nOMIpHUX
@izuynux nasaumagicenv Ha pieenv B-nimghoyumis, wo excnpecyromv ammueen CD72. Monexyna
CD72 ¢ peyenmopom ons IgM ma nicanoom ons monexyn CDJ, posmiwenux wa T-xnimurnax, eona
3abesneyye eghexmusnuii Konmakm 3 xeanepuumu T-rimpoyumamu. @yuxyionarvno 3pini B-
JM@oyumu € NONePeOHUKAMU AHMUMILIONPOOYKVIOUUX NAASMAMUYHUX KIIMUH, I, 6i0N06i0HO,
KIIMUHHUM — (DaKmopom 2yMOpaibHo20 cheyuiunozo imynimemy. Buseieno mendenyio 00
HEe3HAUHO20 niosuweHHs: eiocomky Kiimun 3 @enomunom CD72+ ma eiocymuicmv 3MiH  ix
abconiomnoeo yucia. Takum HUHOM, NIOMEEPONCYIOMbCS Oaui aimepamypu, 32I0HO SKUX (Di3uuHi
HABAHMANCEHHS. BUCOKOI [THMEHCUBHOCMI NPUSHIYYIOMb NnepesasxcHo T-cucmemy iMyHimemy 1
NPAKMUYHO He GNAUBAIOMb (A60 HAGIMb PO32ATbMOBYIOMb) B-knimunny aanky y nouamkositi cmaoii
aoanmayitinoeo npoyecy.
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Knrouosi cnosa: @izuune euxosamms, isuuHi HAGAHMANCEHHS, ZYMOPAIbHUL IMyHimem, B-
JIM@oyumu, iMyHO2R00YAIHY, A0anmayis.

Annomayusn. Coxonenxo C.B. Bauanue ymepeHHvIx (husuueckux Hazpy3ox, 00ycios1eHHbIX
3anaAmuAMU  u3uuecKoll Kyabmypoil, HA NOKA3amenu ZymopaabHO20 38€HA ChReUUPUUECKO20
ummynumema. Hsyyanu usmeneHus nokasameneu cyMOpPAIbHO20 UMMYHUMeEmda y CmyOeHmo8 noo
so30eticmeuem 3ansamuil Qpuzuueckou Kyabmypou. Ilposedennvie ucciedosanus nPoOeMOHCMPUPOSAIU
onpedeneHHvle A0anmueHble peakyuu noxazamenei HA 003UPOBAHHble (husuyecKue HAZPY3KU, 6
YACMHOCIU, MEHOEHYUIO K CHUIICEHUIO VPOBHS OCHOBHLIX CbIGOPOMOUHBIX UMMYHO2L00VIUHO8 (8CeX
mpex kaaccoe: 1gG, IgM u IgA). I[lpoanarusuposarno maxogice 6IUAHUE YMEPEHHBIX QUIUYECKUX
Haz2py3oKk Ha yposeHv B-tumgoyumos, sxcnpeccupyrowux anmueen CD72. Monexyna CD72 sensemcs
peyenmopom oas IgM u aueanoom ons monexyn CDS, pasmewennvix na T-kiemxax, oua
obecneyusaem d¢hpexmusnviti Konmaxm ¢ xeanepuvimu T-rumpoyumamu. CyHKYUOHATLHO 3peable B-
aumMpoyumsl  — HPeOUleCMEEHHUKY — AHMUMENONPOOYYUPYIOWUX —NAAZMAMUYECKUX KIemoK, U,
COOMBEMCTBEHHO,  KIeMOYHble  (AKmopvbl — 2YMOPAIbHO20 — CHeYUPDUUECKO20 — UMMYHUmMemd.
Obnapysicenvl meHOeHyusl K He3HAYUMeIbHOMY HOBbIUUEHUTO NPOYeHma Kiemox ¢ ¢penomunom CD72+
U omcymcmeue usMeHeHull ux abconomuo2o qucia. Taxum o6pazom, ROOMEEPHCOAOMCs OaHHbIE
JUMEPAMYPYl, COSNACHO KOMOPbIM (hu3utecKue Haspy3Ku GblCOKOU UHMEHCUBHOCHU HOOAGISIOM
npeumyuecmeenno  T-cucmemy UMMYHUmMema U HpPAKMUYeCKU He Gusiom (unu  oadce
pacmopmadicugaiom) B-knemounoe 36en0 6 HaUANLHOU cCMAOUU A0ANMAYUOHHO20 NPOYECCd.

Knwuesvie cnosa: @usuueckoe eocnumanue, Quzuyeckue HASPY3KU,  YMOPATbHBIU
uMMyHUmem, B-numpoyumol, UMMyHO2I00YIUHDL, A0AnMAayus.
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