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KITMHUKO-UMMYHOJTIOM’MYECKAHA XAPAKTEPUCTUKA
CTYOEHTOB MEOULUMUHCKOIO BY3A B SABUCUMOCTH

OoT IJIUTENBHOCTU U NPOIrPAMMbI OBYHEHUA
Yeooros C.A., YpazmamoeTos P.T., Aunpeena VL.U., Xapuronosa M.B.

DI'BOY BO «Pocmosckuil eocydapcmeertblil MeOuyuHcKuil yrusepcumem», 2. Pocmoe-na-Zlony, Poccus

Pesome. XpOHNUECKHUN TICUXO3MOMMOHAIBHEIN CTPECC MOXKET CTaTh MIPUUYMHOU TMCHYHKIIUN HEUPOUM-
MYHOHIOKPUHHON TUCPETYIISINN C TTOCICACTBUSIMU B BUIIC HApYIICHUS (PYHKIIMOHAJIBHOTO MOTESHIIAIA
UMMYHHOI CHCTEMBbI. AnanTalus K HOBbIM YCJIOBUSIM >KM3HM TIpU CTapTe yuyeObl B MEIUILIMHCKOM BYy3€ —
OIHO M3 HEM30EXKHBIX O0CTOSITEIILCTB, KOTOPOE IIPEOOOICBAIOT ITIePBOKYPCHUKH. OOyJeHIE TI0 TIPOrpaMMe
BOCHHOU ITOATOTOBKY B MEAUIIMHCKOM BYy3€ HECET B 3TOM acIIeKTe JOMOJTHUTEIBHYIO CTPECCOPHYIO Harpys3-
Ky. MccmemoBanms, TIOCBAIICHHBIC MeXaHN3MaM (hOPMHUPOBAHUS aTallTUBHBIX peaKIIUii UMMYHHOM CHCTe-
MBI IpA O0YYEHUH 10 TIPOTpaMMe BOCHHOU MOATOTOBKHN O(DUIIEPOB MEAUIIMHCKOM CITY:KOBI, ITPEACTABIISIIOT
HECOMHEHHBII mHTepec. llembio mpoBeIeHHOTO MCCASAOBAaHUS CTajla COIIOCTaBUTENIbHASI XapaKTepHUCTUKa
KIIMHAYECKO MaHUMECTalIu UMMYHOOIIOCPEIOBAHHON MTAaTOJIOTUM U ITapaMETPOB agallTUBHOTO M BPOXK-
JIECHHOTO MMMYHMTETa CTYJI€HTOB MEAMILIMHCKOIO By3a B 3aBUCMMOCTHU OT CTaxka W IporpamMMbl OOyUYEeHUSI.
IMon Habmomennem Haxomnch 104 cTynmeHTa-MeanKa, BCe — MYKUYMHBI, 13 KOTOPHIX 37 MepBOKYPCHUKOB
U 67 — CTyIEHTBI TPETHEr0 KYPCOB MEAULIMHCKOTO YHUBepcuTeTa. O0cieayeMble KaxKI0To Kypca pa3aeaeHbI
Ha IBe MOATPYIIIBI B 3aBUCUMOCTH OT IIPOrpaMMBbI 00ydeHMs. [pyIimna mepBOKYPCHUKOB COCTOsIa U3 18 Je-
JIoBeK BoeHHOTO yueOoHoro 1ieHTpa (BYLI) n 19 — meue6HO-1IpodmmakTrnaeckoro dakynbrera (JITID). Cpenu
TpeTbeKYpCHUKOB cTyaeHToB BYII — 31, JITID — 36. [Iis KIMHUYECKOR XapaKTePUCTUKU 3a001€BAEMOCTHI
B TEUCHME TOa OOyUYEeHMS MCIIOJIB30BAJIM PETUCTPAIIMOHHEBIC KapThl aHAJIM3a MMMYHOOITOCPEIOBAHHOM T1a-
TOJIOTUH, TTapaMeTPhl IMMYHHOM CHCTEMBI B KOHIIC BECEHHETO CeMeCTpa MCCISIOBAIN C MCITOJIb30BaHI-
eM CTaHZAPTHBIX METOMOJIOTMUCCKNX MOOXoaoB. IlomydyeHHBIC MaHHBIC YKa3bIBAIOT, UTO Ha IICPBOM Kypce
ajanTainms K o0y4eHUI0 y CTyIEHTOB, UMEIOIIUX JOMOJHUTEIbHYIO HArpy3Ky B BUJIE TPOrpaMMbl BOEHHOM
TOATOTOBKM, IIPOXOINT 00JIee TSLKEI0 B CpaBHEHHWHU C IIEPBOKYPCHUKAMU JICYCOHOTO (paKyabTeTa. DTH pas-
JIMIUSI COCTOSIT B O0Jice YacTOM M 3HAYMMOM KIMHUYESCKON MaHu(ecTaln NHGEKIIMOHHONU ITaTOJIOTUH 1
oTpakaroTcsl Ha QYHKIIMOHAIbHOM MOTEHIIMAJe KJIETOUYHbIX ITOKa3aTeJe BpOXXAeHHOTO UMMYHUTeTa. KOH-
cTaTalys IPU3HAKOB YyTHETCHUS (DYHKIIMOHAIBHBIX ITOTCHIINI KJIETOK MaKpodaraIbHOTO psiIa U HaTypallb-
HBIX KWJUICPOB Y TIEPBOKYPCHUKOB BOCHHOTO YYEOHOTO IIEHTpa SBIISICTCS HACTOPAXKMBAIOIINM (haKTOPOM
BO3MOXHOTO CPBIBA aJalTallMOHHBIX PE3ePBOB CUCTEMbl MMMYHHOTO pearupoBaHMsl, YTO, BEPOSITHO MIpeI-
moJjiaraeT HeoOXOAMMOCTD Pa3pabOTKH IIPOrpaMM IIPEBEHIIMKY HETAaTUBHOTO BIMSIHHUS CTPECCOOOPA3YIONINX
dakTopoB. K TpeTheM romy o0ydeHHUs y CTYICHTOB BOCHHOT'O YICOHOIO IICHTPa B CPABHEHUM CO CTYACHTAMU
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CTaHIapPTHOI 00pa30BaTeJIbHOI MPOrpaMMbl Bpadyeli-JICUeOHUKOB KIIMHNYCCKIIE I UMMYHOJIOTMYECKHUE T10-
KazaTeJu GYHKIIMOHMPOBAHUS UMMYHHOI CUCTEMBI JIyulline. BeposiTHO MpearnosioxXeHre, 4To B 3TOT Nepu-
071 3aBepIIacTCs IIPOIIeCC IICUXOJOTUICCKOM aganTallid BOGHHBIX CTYISHTOB-MEINKOB.

Knrouesvie cr06a: ncuxodaMouUOHAAbHBLI cMpecc, adanmayis, CMyoOeHmbl, HAMypaibHble KUAepbl, UMMYHHAS QUCpe2yAuusl,
cmpeccoobdpaszyrouue paxkmopol

CLINICAL AND IMMUNOLOGICAL CHARACTERISTICS OF
MEDICAL STUDENTS DEPENDING ON THE DURATION AND
PROGRAM OF STUDY

Chebotov S.A., Urazmambetov R.T., Andreeva LI., Kharitonova M.V.

Rostov State Medical University, Rostov-on-Don, Russian Federation

Abstract. Chronic psycho-emotional stress can cause dysfunction of neuroimmunoendocrine dysregulation
with consequences in the form of a violation of the functional potential of the immune system. Adaptation to
new living conditions at the start of studies at a medical university is one of the inevitable circumstances that
first-year students overcome. Education under the military training program at a medical university carries
an additional stress load in this aspect. Research on the mechanisms of formation of adaptive reactions of the
immune system during training under the military training program for officers of the medical service is of
undoubted interest. The purpose of the study was to compare the clinical manifestations of immune-mediated
pathology and the parameters of adaptive and innate immunity of medical students depending on the length
of service and training program. Under observation were 104 medical students, all men, of which 37 were
first-year students and 67 were third-year students of a medical university. The subjects of each course were
divided into two subgroups depending on the training program. The group of first-year students consisted of 18
people from the military training center (VITC) and 19 people from the medical and preventive faculty (LPF).
Among the third-year students of the VUC — 31, LPF — 36. For the clinical characterization of the incidence
during the year of study, registration cards for the analysis of immune-mediated pathology were used, the
parameters of the immune system at the end of the spring semester were studied using standard methodological
approaches. The data obtained indicate that in the first year students with an additional load in the form of a
military training program have a more difficult time adapting to learning in comparison with first-year students
of the medical faculty. These differences consist in a more frequent and significant clinical manifestation of
infectious pathology and are reflected in the functional potential of cellular parameters of innate immunity.
The statement of signs of inhibition of the functional potencies of macrophage cells and natural killers in first-
year students of a military training center is an alarming factor in the possible disruption of the adaptive reserves
of the immune response system, which probably suggests the need to develop programs to prevent the negative
impact of stress-forming factors. By the third year of study, the students of the military training center have the
best clinical and immunological indicators of the functioning of the immune system in comparison with the
students of the standard educational program of general practitioners. It is likely that during this period the
process of psychological adaptation of military medical students is completed.

Keywords: psycho-emotional stress, adaptation, students, natural killers, immune dysregulation, stress-forming factors

military training program carries an additional stress
load to the standard educational process in a medical
school [9]. On the other hand, military medical
students initially have higher health requirements
than civilians. Is the combination of the above factors

Introduction

The educational process in a medical university
is characterized by high intensity, which affects the
psycho-emotional status of students and can lead to the

formation of chronic stress [8]. In turn, stress causes
a change in the functional activity of the homeostatic
systems of the body, including the immune system,
contributing to a decrease in immunocompetence
and the development of clinical manifestations of
immune dysfunction [2, 3, 4, 7]. Education under the

reflected in the change in the functional resources of
the immune system of medical students? Studies on
the aspects of the formation of adaptive reactions of
the immune system during training under the military
training program for officers of the medical service are
fragmentary and are extremely poorly covered.
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The purpose of this work was a comparative as-
sessment of the clinical manifestation of immune-
mediated pathology and the parameters of adaptive
and innate immunity of medical students depending
on the length of service and training program.

Materials and methods

The object of the study were 37 first-year and 67
third-year students of the medical and preventive
faculty and the military training center of the Federal
State Budgetary Educational Institution of Higher
Education of the Rostov State Medical University of
the Ministry of Health of Russia. The subjects of each
course were divided into two subgroups depending on
the training program. The group of first-year students
consisted of 18 people from the military training
center (MTC) and 19 people from the medical and
preventive faculty (MPF). Among the third-year
students of the MTC — 31, MPF — 36. The study
participants were comparable in age (respectively,
years: 19+1 and 19%2 in the first year group; 23+3
and 2212 in the third year), gender (all men), physical
condition (corresponded to the I group of health).

All study participants signed an informed consent
in accordance with the protocol approved by the
Local Independent Ethical Committee of the Federal
State Budgetary Educational Institution of Higher
Education Rostov State Medical University (No.
15/19 dated October 08, 2019).

The study was conducted at the end of the second
and sixth semesters of study.

The work used registration cards for the analysis
of immune-mediated pathology (Sizyakina L.P,
2013), reflecting the incidence during the year from
the standpoint of assessing the work of the immune
system according to the main syndromes: infectious,
allergological, autoimmune, lymphoproliferative.
The parameters of the immune system were studied
using standard methodological approaches [5].

The inclusion criterion for all participants at this
stage was the absence of acute or chronic diseases in
the acute stage. Statistical calculations were performed
using the StatTech v. 1.2.0 and Statistica SPSS v. 26.
The description of the results obtained was carried out
by calculating the median (Me) and the interquantile
range of values in the form of 25 and 75 percentiles,
which is presented in the text as Me (Qg,5-Qq7s)-
Comparison of two groups on a non-normally
distributed score was performed using the Mann—
Whitney U test, and groups with a normal distribution
were compared using a parametric Student’s t-test.
Differences were considered significant at p < 0.05.

Results and discussion

Processing of data from registration cards of im-
mune-mediated pathology indicates that during the
first two semesters of study at the Medical University,
there were no lymphoproliferative disorders, as well

as manifestations of autoimmune pathology, in both
subgroups of first-year students. Allergic syndrome
was absent in MTC students and was detected
(seasonal allergic rhinitis) in 10% of MPF students.
Infectious manifestations were noted in all students of
the MTC (100% of cases) and only in 36% of students
of the MPE Clinically, the infectious syndrome was
manifested by acute infections of the respiratory tract.
Complications that required the use of antibiotic
therapy developed in 36% of cases in military students
and in 20% of cases in MPF students.

Comparative characteristics of the parameters of
the immune system of the two subgroups did not reveal
fundamentally significant changes in the parameters
of the subpopulation composition and functional
characteristics of T and B-lymphocytes, as well as
the level of production of serum immunoglobulins.
At the same time, a statistically significant difference
was noted in the content of a functionally active
subpopulation of natural Killers in the peripheral
circulation. Thus, in MTC students, the proportion of
granzyme-containing CD3-CD16"Gr* lymphocytes
is 3 (1.9-4.8) %, while in MPF students this figure is
10 (7-13) % (p = 0, 0001). Also, in military medical
students, in comparison with the MPF group, a
smaller number of peripheral blood monocytes
express the pattern-recognizing receptor TLR4:
CDI147CD284* 13.5 (10-18) % and 19 (13-24) %,
respectively (p = 0.03).

The data obtained indicate that in the first year
students with an additional load in the form of a
military training program have a more difficult time
adapting to learning in comparison with first-year
students of the medical faculty. These differences are
also reflected in more frequent and significant clinical
manifestations and, most importantly, affect the
functional potential of cellular parameters of innate
immunity. The results obtained are of particular
interest because they are in line with the data of
studies emphasizing that among all subpopulations
of immunocytes, natural killer cells have the highest
sensitivity to chronic stress [1, 6].

The analysis of third-year students’ survey data
revealed that duringthe 4" and 5" semesters of study, the
clinical manifestation of immune-mediated processes
was registered in 58% of the students of the MTC and
61% of the students of the LPF. At the same time, no
lymphoproliferative disorders and manifestations of
autoimmune pathology were noted. Allergosyndrome
(seasonal allergic rhinitis) was recorded in 3% of
cases of military doctors and in the same ratio (3%)
in the MPF group. Infectious manifestation in the
form of acute infections of the upper respiratory tract
was manifested in 45% of military doctors and 50%
of students of the medical faculty. Complications
that required the use of antibiotic therapy developed
in 28% of cases in military students and in 45% of
students of the MPE.

A comparative analysis of the parameters of the
immune status of two subgroups of third-year students
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showed that statistically significant differences affected
only the functional parameters of monocytes. Thus,
students of the MTC have a higher relative amount of
CD14*HLADR™" (77.5 (70-79) % and 71 (64-74) %,
p =0.02), aswell as CD14*CD282* (78 (72.25-81.1)
and 72 (66-77), p = 0.006), respectively. As follows
from a generalized analysis of the data obtained from
the survey of third-year students, military medical
students in this period of study, in comparison with
students without an additional training program,
have better indicators of the functioning of the
immune system. This postulate is confirmed by a
fundamentally lower number of complications after
ARVI and a more pronounced activation of cells that
provide the processes of primary antigenic recognition
and regulation of the adaptive immune response.
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