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Abstract

We performed the analysis of the structure, clinical features and treatments results of participants of the anti-
terrorist operation (ATO)/Joint Forces Operation (JFO) with symptomatic stump neuroma (SSN) after amputation
caused by mine blast trauma (MBT). The rate of SSN was 10.1%. The rate of SSN among patients with upper and
lower limbs amputation was 11% and 9.8%, accordingly. The main peculiarities of SSN were: early clinical man-
ifestations (an average term was 4.6 months from the trauma); variety of clinical manifestations; low awareness
of instrumental and imaging diagnostic techniques; limitation of mobility and ability to move around on prosthesis;
sense of anxiety and depressive disorders in 37.5% of cases; low effectiveness of conservative treatment; using in
management of SSN multiprofessional approach and surgery. There was a decrease of pain intensity from 7.3 to
2.4 points according to Visual Analog Scale (VAS) within three months after surgery.

Keywords: neuroma, amputation, stump, management

Background: According to the literature, 75% of
MBT among participants of ATO/JFO leads to ampu-
tation [1]. SSN is the most common complication after
limb amputation; it is caused by disruption of normal
regeneration of the damaged nerve and often leads to
severe dysfunction, restriction of prosthesis application
and participation in daily activities. SSN occurred from
12% to 48% of the patients after amputation of the
lower extremities [2, 3, 4], from 25% to 26% after am-
putation of the upper extremities [5, 6] and in 8% of the
patients after amputation of the fingers [7]. Also, ac-
cording to research of Walter Reed National Military
Medical Center (USA) SSN was diagnosed in 48.7% of
servicemen with limbs amputation [8], and there was a
frequent association with post-traumatic stress disorder
(PTSD) and depression. The main method of treatment
is surgical [9]. However, after initial surgery, up to 42%
of the patients may have persistent symptoms and re-
done surgery. The relevance of our research caused by
the significant increase of amount of the patients with
limbs amputation among the participants of the
ATO/JFO, and lack of information about the preva-
lence and peculiarities of SSN.

The aim of research: to analyze the structure of
SSN among participants of ATO/JFO with limbs am-
putations, to investigate the clinical manifestation and
features of management, to assess the effectiveness of
surgical and conservative methods of treatment.

Materials and methods. There were performed
the analysis of the structure, clinical peculiarities and
treatments results of 8 patients participants of
ATO/JFO with diagnosis of SSN after amputation

caused by MBT. They were hospitalized in Department
of Rehabilitation of the Patients with Limbs Amputa-
tion, Military Medical Clinical Treatment & Rehabili-
tation Center, in the term from 12/26/2016 to
05/12/2020. A total of 79 patients with amputation
were hospitalized during this period. The average age
of patients with SSN was 34.5 years (between the age
of 18 and 46). There were 8 (100%) males. In all cases
the amputation was caused by MBT. We use the VAS
to assess the dynamics of pain syndrome and the effec-
tiveness of treatment.

Results. Among 79 patients with amputation 63
(79.7%) had amputation of lower limbs, 8 (10.1%) had
amputation of upper limbs, 7 (8.9%) patients had bilat-
eral amputation, 1 (1.3%) have an amputation of both
lower limbs and one upper limb. The rate of SSN
among patients with upper and lower limbs amputation
was 11% and 9.8%, respectively SSN of residual limbs
was diagnosed among 8 (10.1%) of 79 amputees. 7
(87.5%) of 8 patients had SSN of the lower limbs and 1
(12.5%) of 8 patients have SSN of upper limb. Accord-
ing to the level of amputation: 1 (12.5%) patient had
transfemoral residual limb, 6 (75%) — transtibial resid-
ual limbs, 1 (12.5%) — transforearm residual limbs.
SSN of peroneal nerve branches was diagnosed in 5
(62.5%) of 8 patients, SSN of tibial nerve had 1 (12.5%)
patient, SSN of sciatic nerve had 1 (12.5%), SSN of ra-
dial nerve was diagnosed in 1 (12.5%) of 8 patients.

The diagnosis of SSN was based on clinical signs
and ultrasound visualization, but it was informative to
confirm the diagnosis in only 2 (25%) of patients. The
average period from trauma to clinical manifestation of
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SSN was 4.6 months (range, 1-15 months). The average
period from trauma to the operation was 6.1 months
(range, 3-17 months), from the appearance of the first
symptoms to the surgery was 1.5 months. Clinical man-
ifestations of SSN were different. 100% of patients had
shooting pain in the stump, which radiated above and
below the lesion, in 3 (37.5%) of 8 patients it was com-
bined with "phantom" pain, in 2 (25%) — with numb-
ness in innervations area, in 1 (12.5%) — with the burn-
ing pain. Anxiety-depressive disorders were detected in
3 (37,5%) of 8 patients. It should be the important sign
in manifestation of SSN and result of treatment.

Fig.1 Surgery: resection of SSN of the peroneal nerve (left) and sciatic nerve (right).

The effectiveness of treatment was assessed ac-
cording to pain decrease (VAS). The pain intensity was
7.3 points according to VAS before surgery. There was
a significant improvement and reduction of pain to 1.4
points during the first month after surgery. Three
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Taking into account these features the manage-
ment of SSN included a multiprofessional approach
(neurologist, traumatologist, physical therapist, psy-
chologist, prosthetist). Conservative treatment included
medicine (pregabalin 150-600 mg per day), physiother-
apy (electromyostimulation), cognitive-behavioral
therapy and prosthesis correction. These methods had a
slight positive effect at the beginning of treatment and
reduced the pain from 7.3 points to 4.3 points according
to VAS, but there was recurrence of pain in all cases
when medicine was canceled. As a result, all patients
had surgery with nerve revision and resection of SSN

(Fig. 1).

N\

months after surgery the intensity of pain has been in-
creased to 2.4 points in 3 (37.7%) patients (Fig. 2). 1
(12.5%) patient had redone surgery.

It can be concluded that surgery of SSN has shown
a better result in pain relief than medical treatment.

7,3
2,4
. 1’4
—

m before surgery  m 1 month after surgery

3 months after surgery

Fig.2. Evaluation of pain according to VAS in patients with SSN before and after surgery (in points)

Summary. According to the results of the study,
SSN in patients with amputation of the upper and lower
limbs caused by MBT was 10.1%. SSN of peroneal
nerve branches was diagnosed the most frequently
(62.5%). The main peculiarities of SSN were: early
clinical symptoms (an average term was 4.6 months
from the trauma), a variety of clinical manifestations,
low awareness of instrumental and imaging diagnostic
techniques, limitation of mobility and ability to move
around on prosthesis, sense of anxiety and depressive
disorders in 37.5% of cases, low effectiveness of con-
servative treatment, using surgery in management of
SSN. The experience showed that multiprofessional ap-
proach (including psychologist, traumatologist, physi-
cal therapist, neurologist, prosthetist) is an important
aspect of treatment of patients with SSN.
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Comparative characteristics of lipid metabolism in children of the Stavropol Territory suffering from cystic
fibrosis, obstructive bronchitis, atypical pneumonia and bronchial asthma

AHHOTAIHUSA

CpaBHHTENIFHAS XapaKTEPUCTHKA JIMITMAHOTO oOMeHa y aereit CTaBpoOIIOIbCKOTO Kpast, CTPaJafolIiX MYKO-
BHCITHJI030M, OOCTPYKTUBHBIM OPOHXHUTOM, aTUIIMIHOMN THEBMOHHEH 1 OPOHXHMAIBLHOM acTMON

Keywords: lipids, obstructive bronchitis, cystic fibrosis, atypical pneumonia
KuroueBble ciioBa: JIMIIUBI, OGCprKTI/IBHHﬁ 6p0HXI/IT, MYKOBHUCIOHJI03, aTUIINYHAA THEBMOHUA

Knuangeckue u 3KcriepuMeHTaIbHbBIE JaHHBIE 1T0-
CJIC/THUX JIET YOSUTEIIbHO CBUIETEIILCTBYIOT, YTO XPO-
HUUYECKOE BOCMAJICHUE AbIXaTeIbHbBIX ITyTel 1 OKCUAA-
TUBHBII CTPECC UTPAIOT KJIIOYEBYIO POJIb B MATOI€HE3E
pas3BuTHs U IIporpeccupoBanusi MB u npyrux 3aboie-
BaHUM pecnupaTtopHoro Tpaxra. OKCHIATHBHBIHA

CTpecc SABISETCS 00Iel MarucTpalblo, BEAYIIeH K M0-
BPEXKICHUIO 3MuUTeNus OpoHXOoB [2,¢.5-15, 3,c. 276-
280].

B otnuuune ot Apyrux opraHos, Jerkue HEmocpe-
CTBEHHO IOJIBEPraroTCsl NEUCTBUIO KUCIOpPOJa — UHU-
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IaTOpa OKUCIICHHS, a TakKe OKCHIIAHTOB, COIEpiKa-
IIXCS B 3arpsA3HEHHOM BO3OyXe (030H, IHOKCHIBI
a30Ta M cephl U T.11.) [6,¢.28-32].

JIunuael — 3TO OAUH U3 Ba)KHEUIITNX KOMIIOHEHTOB
OpraHu3Ma 4YeoBeKa, KOTOPBIE YJacTBYIOT B CHHTE3E
Oemka, KJICTOYHBIX MEMOpaH ¥ TIPOCTArIaHIIHOB,
00eCIIeYNBAOT HOPMAJIBHOE TCUCHHE Psia MPOIIECCOB
KJICTOYHOTO METaboM3Ma, CTHMYIUPYIOT IPOIECCHI
HECTICIU(PUUCCKOTO IMMYHHUTETA U SBJISTFOTCS TIPEIIIe-
CTBCHHUKAMHU CTCPOMIHBIX U IMOJIOBEIX TOPMOHOB
[4,c.16-20, 5,c.64-67].

B Hactosmieilr pabote mpoaHaTHU3UPOBAHBI H3ME-
HEHUs TUmuIHoTO oOMeHa y160 mereit ¢ MykoBUCIH-
nmo3oM (100 marmenToB) 1 o 20 GOJBHBIX ¢ 0OCTPYK-
TuBHBIM OponxuToM (OB), armnmyHON THEBMOHHEH
(AIT) n 6porxmansHOit actmoii (BA).

I'pynny cpaBHenus coctaBuin 20 getel TOro xe
BO3pacTa, HE CTpaNalolne XpPOHMYSCKUMH 3a00ieBa-
HUSIMH M HE OTHOCSIIMECS K TPYIIIE YacTo OOJICIOIIUX
Jnetedd. Bce manueHThl, BXOMAIIME B JAHHYIO TPYIILY,
noctynmwin B ['ocymapcTBEHHOE OIO/KETHOS YUPEkKIe-
HHe 31paBooxpaneHus CtaBpomnoibckoro kpas «Kpae-
Bas JeTckas kiuHMYeckas OonpHuiay (I'BY3 CK

342 96%

3,5

2,5

0,89 0,84

7

XC "

1,5

0,5

«K/IKb») Ha mmaHOBBIE OTIEPaTHBHBIC BMEIIATEIECTBA.

Bce nccnenoBanus mpoBOAMIKCH OCIE HOATHCA-
HUSI TH(OPMAIIMOHHOTO COTJIACHS TTAIMEHTOB W/HITH X
poautenei.

OmnpenencHue CHEKTpa JIUMHIOB CHIBOPOTKH
KPOBH U WX TPAHCIOPTHBIX ()OPM HPOBOIUIOCH C HC-
MI0JIb30BaHUEM AHAJIM3ATOPA JJIsI OMOXUMHYECKUX HC-
cnenoBanuit COBASc 311, ¢upma RocheDiagnos-
ticsGmbH, I'epmanwus.

[onroToBky Kk 00pabOTKE MEPBUYHBIX AAHHBIX U
TIOCIIEAYIOIMIA CTATUCTUYECKUH aHAJIU3 POU3BOIUIN
C MCHOJI30BAHUEM MHTETPUPOBAHHOTO MAKeTa CTATH-
crigeckux nporpamm STATISTICA 6.0 (StatSoftlnc.,
CIIA) w makeTa MPOTPAMMHBIX HIPHIOKEHHUI
MicrosoftExcel XP (MicrosoftCorp., CIIIA).

IIpu cpaBHEHUM OKA3aTENEN JIUIHUIOB KOHTPOJIb-
HoH rpynnsl 1 6oapHEIX OB (puc. 1) oTMedanock 10-
croBepHoe yBenmmdenne ypoBHsa XC (P<0,05) u mocto-
BepHoe ymenbiienue JIIIBII, JIITHIT (P<0,01 u
P<0,001 cootBercTBeHHO), TI" yMEHBIIMINCH IO CpaB-
HEHUIO CO 37I0POBBIMH IETBMH, HO HE JOCTOBEPHO
(P>0,05)

2,8%

1,61
1,22*
ANBM ANHN

® Kontp. OB

Puc. 1. Cooepoicanue munuooe u munonpomeuoos 6 CblgOpomKe Kposu y demeti ¢ 00CmMpyKMUSHbIM OPOHXUMOM
NO CPABHEHUI) ¢ KOHMPOIEM

IIpu cpaBHUTENBHOM OLIEHKE MOKa3aTesled CIeK-
Tpa JMIUJIOB U JUIONPOTEUAOB B CBIBOPOTKE KPOBU Y
JieTeil KOHTPONBbHOU Tpynisl U nanueHTos ¢ All (puc.

2) GbUIO BBISIBJICHO JJOCTOBEPHOE YBEIMUYCHUE KOJTHYE-
ctBa XC (P<0,001), venocroseproe (P>0,05) — TI" u
JITTHII, a JITIBII — mocroepHo cHu3much (P<0,001).
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4,52*

3,42
4,5

3,5

1,61

1,06
2,5 0,89 1

1,5

0,5

XC T JIIBII JITHII

B KonTp. ®HAII

Puc. 2. Codeporcanue aunuoog u 1unonpomeudos 8 Cl6OPOmMKe Kposu 'y oemeli ¢ amunuiHol NHeGMOHUel no
CPABHEHUIO ¢ KOHMPOIEM

ComocrapiieHre ypoBHEH JIUnuaoB u aunonpoTre-  BbA (Puc. 3) nereil BEISIBIIIO HEOCTOBEPHOE IOBBIIIIE-
HIO0B CBIBOPOTKH KPOBH Y 310poBHIX M cTpajmaronmx  Hue XC u camwkenne TI, JITIBIT u JIITHIT (P>0,05).

3,5 Vv

2,5 1

M KoHT

W BA

1,5 -

0,5 -

XC T anen NINHN

Puc. 3. Cooeporcanue nunuodos u 1unonpomeudos ¢ cbl8OpomKe Kpogu y oemeli ¢ OpOHXUALbHOU ACMMOLL NO
CPABHEHUIO ¢ KOHMPOAEM

CpaBHUTEIBHBIN aHAIN3 JUHAMHKHM TI0Ka3aresiell  cTpajaroummx cmemanHoi popmoit MB, OB, AIl nu BA
JMOMIHOTO W JIMIIONPOTEHAHOr0 OOMeHa y JeTeil, npuBeaeH B Tabu. 1.
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Tabmuma 1

IToka3aTenn TMNUIHOIO 00MEHa Yy eTell, CTPaJaloIMX CMelIaHHO| (JopMoii MyKOBHCIIMI03a, 00CTPYK-
THBHBIM GPOHXHMTOM ATHIHYHON MHEBMOHHUEH, OPOHXHAIBHON acTMoil (M+m)

Bonbsasie MB Bonbusre Ob bonbrpre Bonbnble BA
ITokazarenmn _ _ AIl _
(n=102) (n=20) (n = 20) (n=20)
XC (MMonb/mn) 3,05+0,08 3,96+0,14* 4,52+0,15* 3,65+0,21*
TT" (MMOIIB/IT) 1,60+0,03 0,84+0,05* 1,06+0,08* 0,85+0,04*
JHIBIL 1,65:0,11 1,22+0,06* 1,00+0,08* 1,43+0,07*
(MmoITB/1)
JITTHIT (MMomb/71) 2,09+0,09 1,80+0,09* 2,62+0,12* 2,36+0,15*

*- JAOCTOBEPHOCTb MCKAY 3HAYCHUAMU JIMTIUAOB IMPHU MYKOBUCIHUI03€ U IPpU APYTrUX 3a00JIEBAHMIX

CHmxenue ypoBHs XC npu MB 1o cpaBHeHuto ¢
JPYTMMHU 3a00JIEBaHMSAMH TOJTBEPXKIACT XPOHHUYE-
CKHIi XapakTep 00CTPYKINH JIETKUX, TSDKEIIbIE Opaxe-
HUS MEYEHH W HEMOCPEICTBEHHO HAIM4YUE CHHIpOMaA
MababCcopOIHH.

I'unepxonecrepunemusi, BeisiBieHHas y aeteit CK,
crpanatrounx Ob, AIl u BA no3BosieT roBOpUTH O Bpe-
MEHHOHN INUC(YHKINN HAATIOUYCUHUKOB ¥ YMEHBIICHUN
pacxooB XOIECTEPHHA HA CHHTE3 CTEPOMJIOB, YTO, B
CBOIO OYepellb, MOXKET YCYryOJsaTh OOCTPYKTHBHBIH
cunapom [1,c.167].

ITosbimienue TI" mpu MB no cpaBHeHuro ¢ apy-
TMMHU HCCJIETyeMBbIMU 3a00JIeBaHMSIMU MOXET CBHJIE-
TeJILCTBOBATH O BHICOKOM Jumonuse [1,c.167].

[oBbiienue ypoBus JIIIBII — TpancnopTHOM
¢opmbl XC 0T KIIETOK neprudepruIecKux OpraHoB B I1e-
4eHb - Ipu MB 1o cpaBHEHUIO ¢ APYTHMH HCCAEIye-
MBIMH 3a00JI€BaHUSIMH B OYEpEIHOH pa3 MOATBEp-
JKIAeT TSOKEJbIE NOPayKeH!s TIEYEHH IPU JAHHOM CTpa-
JIaHWH, a CHKEHUU UX — MOATBEPKIAET BUPYCHYIO U
6axtepuanpHyto nmpupony odctpykiwu npu Ob, All u
BA (tak xak atnonorus BA y nerei, kak npaBuiio, cMme-
manHas [7,c.36].

Cumwxenue JIITHIT npu MB u OB He Tonpko 1o
CPaBHEHMIO C KOHTPOJbHOU IPYIIION, HO U IO CPAaBHE-
uuto ¢ All u BA B odepenHo#t pa3 TOBOPUT O HapyIIIe-
HUM (QyHKIMM T€YEeHH, O HAIMYUHN XPOHWYECKOH 00-
CTpYKIMHU JIeTKUX Ipu MB u moarBep:kiaeTr ocTpyro
nHpekonnyro stuosoruto Ob npu Hammx uccneno-
BaHUSIX.

Taxum 00pa3zom, HcciieI0BaHue JIUITUIAHOTO CIIeK-
Tpa ceiBopoTku kpoBH gereil CK, crpamatommx MB,
OB, AIl u BA BbISBUII BBIPaXKCHHYIO IUCIHITHAEMHIO,
KOTOpast ycyryOmseT TsKecTb OpOX00OCTPYKTHBHOTO
CHHJIpOMa IIPH BBIIIETIEPEUUCICHHBIX 3a00IeBaHUIX.

IIpoBeneHHbIN aHaIU3 MO3BOJSIET AyMaTh O pas-
HOIUTAHOBBIX M3MEHEHMAX JIUIHUIHBIX U JINIIONIPOTEH/I-
HBIX (ppaKIMii )KUPOBOTO OOMeHa y aeTel ¢ o0CTpyK-
TUBHBIM CHHIPOMOM pa3iIU4HOHN sTHONOrHu. Tem He

MeHee He0OXO0MMO OTMETHUTD, uTo (pakuus XC Be3ne
noBbimanace, JINBIT - camwxkanace. [Tpu AIT (6aktepu-
anpHas nHpekuus) TI u JITTHII noBeimanuce, a npu
Ob u BA — cHmxanucs.

Bce BbllIecKka3aHHOE MOATBEPKAAET, UTO U3MEHE-
HUSI yPOBHEH JIMMUAHBIX ¥ JTUIIONPOTEHIHBIX (ppakumii
IIPU OOCTPYKTUBHOM CHHIPOME Pa3INIHOMN STHOIOTHH
(BupycHasi, OakTepuanbHas, alJepruueckas) CBUjE-
TEJILCTBYIOT O TIIyOOKHMX METabOJMYECKHX Hapylle-
HUSIX B OPraHU3ME NALUEHTOB.
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Abstract

The aim of the study was to study the metabolism of oral mucosal tissues depending on the breakdown of the
first link in the pathogenesis chain of chronic recurrent aphthous stomatitis to justify pathogenetic correction in

the complex therapy of the disease.
AHoTAaNis

MeTo10 HOCTIJKEHHS CTaI0 BUBYEHHS MeTa00JIi3My TKaHHH CIIM30BOi 000JIOHKH IIOPOXXHUHU POTa B 3aJI€XK-
HOCTI BiJ| TTOJIAaMKH HEPINOi JaHKHU JIAHIIOTa aTOTeHEe3y XPOHIYHOTO PEIMAMBHOIO a(TO3HOTO CTOMATHUTY JUIS
OOTpYHTYBaHHS NATOT€HETUYHOT KOPEKIIiT B KOMIIJIEKCHIH Tepartii 3aXBOPIOBaHHSL.

Keywords: chronic recurrent aphthous stomatitis, pathogenesis, microcirculation, pathogenetic treatment
KoarouoBi cioBa: XpoHiuHMI penuanBHUN adTO3HMIT CTOMATUT, MATOTeHE3, MIKPOLUPKYJISLIs, TaTOreHe-

THUYHE JIIKYBaHHSI.

Axmyanvnicmos memu. ICHYIOTh Pi3HI TIOTJISIU HA
MEXaHi3M PO3BUTKY BPaKeHb MOKPUBHHX TKaHHH IO-
POXKHUHHU pOTa IIPU XPOHIYHOMY PELUIUBHOMY a(hTO3-
HoMmy croMatuTi [1,2,3]. He Bukinmkae cymHiBY TymKa,
110 LIeH MTaTONOTIYHUH IpoLiec Mae MpsiMe BiJHOIIEHHS
JI0 aJieprifHIX peakIii 3aTsHKHOTO XapakTepy, sK i Je-
SKi 1HII CTOMATUTH (HaNpHKias, 6ararohopmMHa eKkcy-
JnatuBHA epiteMa). [TomKoKEeHHs TOKPUBHUX TKAaHUH
(mKipw, 9u cIM30BHX 00OJIOHOK POTA, 0YEi, HOCca, CTa-
TEeBUX OpPraHiB) BHHUKaE K (EeHOMEH ApTioca BHa-
CIIJOK CEHCHOIi3alil YyTIUBUX IUISHOK M SIKUX TKa-
HUH 9y>KOpigHUMH Oinkamu (anepreHamu) Ta sK KiH-
[[eBa BIANOBiAP Ha TOBTOPHY Jil0 IBOTO Oinka y
BUTJISII HEKPOTHYHUX TOIIKOKEHb (a(hTH, BUPa3KN)
Ta pi3HOTO PO3Mipy BUCHIIOK y BUTIISLIL M [4,5,6].
Ane icHye TBepaa AyMKa, MiIKpilUIeHa TIIMOOKMMH
MIKpOOIOJIOTTYHUMH CHOCTEPEKEHHIMH, 110 CHHAPOM
Bexuera, sik BapiaHT XpOHIYHOTO a)TO3HOrO CTOMa-
THUTA, 3 YPOKECHHSIMH CIM30BOI O0OJIOHKH Ta POTOBHUII

oYeil OKpiM IHIINX OpraHiB Ma€ BiIBEPTY BIpYCHY IpHU-
poay. Takum 4MHOM, eIeMEHTH BPaXKEHHS M’ IKHUX TKa-
HUH MaroTh CBOIO 1ICHTUYHICTD Ta pi3Hy Npu4uHy (iH-
¢exuiliHy uM anepriiiny). Pasom 3 TuM KiIacuuHe ysB-
JICHHS] ME€XaHI3My PO3BHUTKY MaTOJIOTIYHOTO CTAaHy Ma€
00O0B’SI3KOBI TPH JIAHKH BCHOTO JIAHIIOra MAaTOI'€HE3Y:
CYAVMHHY, TIlIOKCHYHY Ta iMyHHY. BoHM MaroTh Take
po3TalllyBaHHS B LbOMY JIAHIIO31 1 YITKO 3ajekarb
OJIUH Bix oxHOTO [7,8]. ANle KO)KHA JTaHKA JIAHITIOTa Ma€e
CBOIO CTYIIiHb BHPAXEHOCTI 1 MOTpedye KOHKPETHOTO
KOPETYIYOTo MiAX0y B KOMIIJIEKCHOMY JlikyBaHHi. He
BHKJINKA€ CYMHIBY JIMIIIE T€, 0 KOMIUIEKCHA Teparis
MOBUHHA BKJIIOYATH ETIOTPOINHY, MATOrEHETHYHY Ta
CHMIITOMAaTHYHY KOPEKI[I0 3 BKIIIOYCHHSAM IHIIHX
HEOOXITHUX 3aXOJliB Ta B 3HAYHOMY YHCJi BHIIQJIKIB
MOJXKE TPHUBECTH A0 BHWIIKYBaHHSA iH(EKLIHHOrO 4Yu
JIEpriiHOTO 3aI1aJIbHOTO MPOLECY.

Memorwo 1OCHIDKEHHSI CTalo0 BHBYEHHS MeTa-
60J1i3My TKaHUH CJIN30BOT 00OJIOHKH NOPOXKHHHHU pOTa
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B 3aJIGKHOCTI BiJ] ITOJIAMKH TIEPIOT JTAHKH JIAHITIOTA T1a-
TOTEHE3Y XPOHIYHOTO PEIMIUBHOTO ahTO3HOTO cTOMA-
TUTY JUI OOTPYHTYBAaHHS NMATOT€HETHYHOI KOpEKLii B
KOMIUIEKCHIH Tepamii 3aXBOpIOBaHHS.

Mamepian i memoou Odocnidxcenna. Jns pe-
amizamnii IMOCTaBJIEHMX 3a1ad ITOrIHOJIEHO OOCTEXEHO
85 nmiteli Ta mijUTITKIB, BIKOM Bix 3-X 10 16 pokiB, 110
MaJi OOTSDKEHUH aJleproJIOTiuHii aHaAMHE3 Ta CTpaXK-
Jlali Ha XPOHIYHUH penuaAnBHUNA aTO3HUIA CTOMATUT
Ha MPOTA3i OJHOTO-TPHOX POKIB. Y 00CTEKEHUX 0Ci0
Oynu  BiAMIYCHI  O3HAKH  CIMEIHO-CIaJKOBOIO
aHaMHe3y 3 ayeprii i mo niHii Matepi B 45% BHUNaKiB,
a 1o miHii 6ateka — 18%. B Toii ke Wac crmaakoBicTh
yepes 000X 0aThKiB OJHOYACHO CIIOCTEpiranach Maike
y 13 % BumazakiB. Takum 9HHOM, TiATBEPIUBCS BigO-
MU (akT, M0 MATONOTiIYHI 3MiHM B IMYHHIN cHCTeMi
XBOPHX JiTel MaIOTh CIIaIKOBUH XapaKTep i JOCATal0Th
3a MPOBEACHUMH HAMH TOCITIKCHHAMH Maibke 80%
BUIAJIKIB 32 aHAMHECTHYHUMH CBITYCHHSIMU.

He Bparounch B feraii aHaMHECTUYHHUX BiZOMO-
CTeH SIK BaXIUBY YaCTHHY KJIIHIYHUX IPOSIBIB THIIO-
BOTO aJIeprivHOrO 3aXBOPIOBAHHS B MOPOKHHHI poOTa
CJiJl BiIMITHTH HAsABHICTh THIIOBOTO €JICMECHTY Bpa-
JKCHHS Ta JIOKAJII3allil0 IIUX EJIEMEHTIB y TMOPOXHUHI
pora. Y BCiX BHMAIKax y XBOPHX BHSBJICHI THIIOBI
aTH B MOOAWHOKHX KUTBKOCTSX Ha CITU30Bii 000I0HII
ry0, IIiK, sI3UKa, SICCH Ta pOTOTIOTKU. Po3mip adr Bixn
5 no 10 MM, KimbKicTh — 1-3 mTYyK. AQTH BUKIHKAIN
OOJTiCHI BITIYTTS, IO CYTTEBO 3aBaXKao (PyHKIIiSM O~
KPMBHUX TKaHWUH POTOBOI MOPOXXKHUHHU, OCOOJIHMBO MiJ
4yac NpUioMy DKi YM PO3MOBH, JEIIO PiflIe MpH KO-
BTaHHI. BigMideHi BUMAaKK BiIMOBU AUTUHHU Bij CHU-
CTEMaTHYHOI'0 NIPUHOMY XapuiB y Nepioj 3aroCTPEeHHs
XPAC, mo npusBoamio 1o cxynHeHHd. [ligcumoBana
BIAYYTTS OOJIIO NP XapuyBaHHI 3HAYHA KUJIbKICTh aHO-
Maliit By3aeuku s3uka 9u 1y6 (35%) ta aHomaii no-
JOXKeHHA 3y0iB y 3yOHHX psimax o6ox menern (47%).
Mauro Miciie 3HWKEHHS pE3UCTEHTHOCTI CIIM30BOT 000-
JIOHKH TIOPO’KHWHH POTa B TEMaTHYHHUX XBOPHUX 4epe3
KUTBKICTh Bpa)keHUX 3y0iB Kapio3HHM mporecoM (TIo-
mmpeHicts 61 95,5 % npu KIIB +KII = 5,0 ym. ox.)
Ta HAasBHICTh O3HAK 3alajJeHHs TKAHWH MapojOHTa
(PMA 6inst 35,0+1,7%, a KIII 6ins 2,25+0,10).

TakuMm 9YMHOM CIIiJ MaTH Ha yBasi, IO IiTH 3
BiiBepTUMH O3HakamMu xBopobu Ha XPAC Ta cyr-
TEBUMH TTAaTOJIOTIYHUMH 3MiHAMH B 3y0ax i MapoOHTI
Ha TJIi CMAJAKOBHX BIIXWICHb B IMYHITETI 32 JaHUMHU
aHaMHe3y HE MOXXYTh HE MaTH BHPa3HUX IOIIKO/KEHb
B CJIM30Bil 0OOJIOHIII MOPOXXHHUHHU POTa, po30anaHCy-
BaHHSAM MICIIEBOTO IMYHITETY Ta PE3MCTEHTHOCTI MO-
KPMBHHUX TKaHWH MOPOXKHHHHU POTA, 110 NPOBOKYE TIO-
SBY XBIJICHIOAIOHUX PELMIUBIB THIIOBUX JUIS IHOTO 3a-
XBOPIOBaHHA 0009Ynx adT. 3p0o3yMiJIo, o AK 1 il
HU3I 3alaJbHUX 3aXBOPIOBAHb MEXaHi3M PO3BHUTKY
MaToJIOrii MPOXOIUTh TPU OCHOBHHUX JIAHKH JIAHIIIOTa
maToreHesy — IMpobJieM Y MIKpOUUPKYISITOPHOMY
pycili, BAHUKHEHHS MiCIIEBOi TiMOKCIi Ta CyTT€- BUMH
po37asaMu MICIIEBOTO IMYHITETY, III0 BHHUKAIOTh OJTHE
3a OZIHUM, TIOYMHAIOYH 3 TIEPIIOT JIAHKH.

Tomy B OOIpyHTYBaHHI CKJIQIHOTO IUIaHY JIKY-
BaJIbHO-TIpodiakTHYHuX 3axo/iB npu XPAC noriuyHo
NPUAUIATH MiJBUIICHY YBary J0 IOJIAMOK Yy NEepIIni

JaH1i MexaHi3My natojorigaux 3Min y COIIP, skoro €
CUCTEMa MiCIIeBOT MiKpOIIMPKYJISIIIIi.

3 Hi€ro METOI0 BUKOPUCTAHO IMKH psif (i3uKaib-
HUX METOMIB JOCHiKeHb, cepel SIKUX HaiOiIpiI
pamioHaTFHIM Ta KOPEKTHHUM JUIS OLIHKHA MiCIIEBOTO
KPOBOIIOCTaYaHHS TKAHWH CIiJ BU3HATH METO] J1a3ep-
Hoi nonmiepiBebkoi guryometpii (JIAP) 3a nonomororo
CY4acHOTO JIa3epHOT0 aHali3aTopa KalUIIpHOTO Kpo-
BoTOKY «JIAKK-02» Bupo6nuitea HIIII «JIA3MAY.
Ha orpumanux JIOK — rpamax BU3Ha4ar0Th MOKa3HUK
Mikpormpkymsanii (ITM), sikuii Xapaktepusye piBeHb
nep¢ysii (ToOTO cepenHii MOTIK EPUTPOLMTIB B OAH-
HUIl 00’€eMy TKaHWHH 32 OJWHHIIO Yacy B BiIHOC-
HOCHUX (YMOBHHX) oxuHHIAX). KpiM mporo po-
3paxyBaiu cepenHbokBaaparnune BigxumieHHS (CKB)
aAMIUTITYON KOJHMBaHb KPOBOTOKY Bil CEpeaHBOTO
apupmernaHoro (IIM), mo xapakTepusye ycepemrHeHe
KOJINBaHHS MOTOKY €PUTPOLUTIB (TOOTO, 9aCOBY MiH-
nuBicTh Mikpormpkyisnii, ®make «flux» 3a dopmy-
noto: Kv = (CKB /TIM) %100, %,

ne Kv — koedinieHT Bapiauii (CmiBBiJHOIIEHHS
MK MiHIMBIicTIO niepdys3il (duakc) 1 cepeaHboi mep-
¢y3ii). CKB i Kv Bi1oOpaxaroTh 3arajibHy CXUIbHICTb
TKaHUHHOTO KPOBOTOKY PETyIIALil (MOIyIALii). AHaTI3
aMIUTITyJHO-4aCTOTHOTO ~ CIIEKTPY AOMIUIEPOTPaMH
JO3BOJISIE PO3paxyBaTH BHECOK 4-x (hiziomoriyao
HaWOIIbII 3HAYNMHX KOJIMBaHb KPOBOTOKY B TOTYX-
HicTh Bcbhoro cmekrpa JIJd-rpamu. Ilpm mpomy
BpaxyBaJil HU3bKOYacTOTHI KonuBaHHA (LF), 06ymoB-
JIeHI aKTHBHICTIO IJIQJIKUX MIOLMUTIB apTepiof, 3BaHi
Bazomouismu (0,05 — 015 I'); BUCOKOYACTOTHI KOJH-
BaHHs (HF), 110 BUHUKAIOTh PU MEPiOANYHUX 3MiHAX
THCKY B BeHO3HOMY pycii (0,25T'1); mysbpcoBi Koju-
BanHs (CF), 3Bsi3aHi 3 nepenajgaMu BHYTPIIHbOCYIMH-
HOT'O THCKY, CHHXPOHI30BaHi 3 kapmioputmom (0,8-
1,2I'm). IloriMm BU3HAYaNM piBEeHb Ba3OMOIIii
(ALF/CKB) i Buytpimmsocyaunauii omip (ACF/M),
SIK aKTUBHHUMA MEXaHI3M MOAYJIALINA KPOBOTOKY 1 BHCO-
kouactotHi (AHF/CKB) immymecoBi — ¢urykTyarii
(ACF/CKB) TKaHHHHOTO KPOBOTOKY.

Hudpori mami migmaHi BapiamifHO-CTaTHCTHY-
HOMY aHaJli3y 3a 3arajJbHONPHHHATHMH MaTeMaTH4-
HUMHU TTapameTpamu (JTineHsiiiHa mporpama Statistica —
cepiiiuunit Homep AJAR209 E415822FA).

Pezynvmamu docnioxcenv ma ix 062080penns.
Crix BU3HATH Te, IO JECTPYKTHBHI Ta 3amalibHI Bpa-
JKEHHs CJIM30BOi OOOJIOHKM MOPOXXHMHHU pPOTa Y JIIO-
JIMHY Pi3HOT TPUPOIN TTOXOKEHHS 3aBXK/I1 MAIOTh TH-
OBl KIIIHIYHI MPOSBU y BHIIAAI BIAMOBIIHUX eJe-
MEHTIB BpaKeHHS. B 11bOMy Bifirpae mpoBigHy poiib
MEXaHi3M PO3BUTKY MaTOJIOTii. AJPke BHHUKHEHHS I10-
JIAMKH TIEpLIOT JIAHKHU JIAHIIOTA MaTOreHe3y MOJI0HMX
3aXBOPIOBAaHb B CHCTEMi MICIIEBOI MIKpPOIIpKYIIAIIii
JIOTIYHO CYIPOBOJIKYETHCS BHHUKHEHHSIM CJIIJIKYHO4OT
JIAaHKA — TIMOKCil, 0 CIPUYUHSE CYTTEBOMY IOPY-
IICHHIO MeTa0oJi3My MOCTPXKAAINX TKaHHUH i3 eJe-
MEHTaMHU 3009eHHS IMyHHOI JaHKHM B OiK Timep-, 4u
rinopeaxitii. [TomiOHa Tpiaga He TUTBKH CYMPOBOIKYE
TPaBMH, 3allaJICHHs, aJIeprilo, IyXJIMHHI YTBOpPEHHS,
aJie i JUKTye BUHUKHEHHS BIAMIOBITHUX JECTPYKTHBHO
- 3aMajbHUX OOJIICHUX YTBOPEHb HAa IIOKPUBHHUX TKaHHU-
HaxX, OCHOBHHUMH 3 SIKMX y BUTJISIII €po3iit 41 BUPa3OK.
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UucneHHi AOCTIDKEHHS JOBEH, IO XPOHITHHMA
penuauBHANA a(QTO3HUN CTOMATUT € THIIOBE XPOHIUHE
penHINBHE 3aXBOPIOBAHHS aJCPTiHOI HPUPOAX TIO
THUILY PEaKIIii CIIOBIIEHEHOTO MIPOSIBY, SIK 1 1HIII TOAiI0H1
TIATOJIOTIYHI IMPOIECH, IO BHHHUKAIOTH Y IOPOXKHUHI
pota. PoJib KOXKHO1 3 OCHOBHHUX JIAHOK IIATOT€HE3Y LIUX
3aXBOPIOBAaHb OYEBHIHA, OCOOJIMBO IEpLIOl JIAHKU
naHmora. Pa3oM 3 THM JOCITIKEHb BIIHOCHO IMOpY-
IIeHb B CHUCTEMI MIKPOLHMPKYJSTOPHOTO pycia, IO
BiZIBEPTO pYyHHYe HOpPMaJBHMH TOMEOCTa3 MeTa-
0oJli3My B TKaHWHax Ta OpraHax, BUBYaBCSl HEIOCTaT-
HbO 1 LIe 3aTpyAHsE OOIPYHTYBAaHHS KOMIUIEKCHOTO
JKYBaJTBHO-TIPO(ITAKTHYHOTO IDIaHYy TPH HaJaHHI
JikapceKkoi mormomoru xBopuM Ha XPAC.

Buxopucranuii cydacHmii croci6 mudpoBux xa-
pakTepucTUK posnaniB Mikporupkysinii B COIIP, sk
HaWOUIbII BPa3NMBOTO OpraHy Ta TKaHUH TIPH
XPOHIYHHX aJepTisX, Y BUTIIAII Ta3epHOT JOIITUICPiBCh-
kol (hryomeTpii 103BOJIsIE HAZATH 00’ EKTUBHY OLIHKY
KPOBOIIOCTAYaHHIO B THUIIOBUX HiJ’IHHKaX BUHUKHCHHS
€JIEMEHTIB BpaKeHb (SI3MK Ta IOKM). PesynbraTi no-
CIIiJKeHb y 310poBux Ta xBopux Ha XPAC npencras-
JeHi B Tabnmni 1.

Amnamizyroun 1nudpoBi maHi i€l TaOIUIN CITif
3BEpPHYTH yBary Ha Te, IO 3a PE3yIbTaTaMHU Ja3epHOI
JOIIUIEPIBCEKOI  iryoMeTpil HaHOLIBII 3HAYNMHUMHU
BusBrimch nokasHuku LF, HF, CF, mo xapakTepusy-
IOTh CTYIiHBb IMBHIKOCTI OOMIHHHX MPOIIECIB B OCHOB-
aux ginsakax COIIP y 3mopoBux ta xBopux Ha XPAC
32 0COOJIMBOCTSAMHU KPOBOOOMIHY Ta KPOBOIIOCTaYaHHS
B MOKPHMBHUX TKaHHUHAX POTOBOI MOPOKHHHU. Y XBO-
pPHUX CIOCTEpIraeThcsl BiBEpTE CHOBUIBHEHHS KPOBO-
TOKY, 110 CoHyKae 1o rinokcii (I manka matorexesy)
Ta 30010 B MiCLIEBOMY IMYHITETI, a 5K MiZICyMOK BeJie 10
auctpodii Ta HEKpo3y TKaHMH. Bimmiuena mocrtoii-
MEeHHa pi3HHULA 3aMipis moka3HUKiB [IM Ta CKB.

IIpoBeneHi oOTrpyHTOBaHI JiKyBaJIbHO-TIPOGdiTaK-
TU9HI 3axo1u XxBopuM Ha XPAC 3 BUKOpPHCTaHHSM Ta-
TOTEHETHYHO CIPSIMOBAHMX 3aXOIiB (030HOTeparmis +
IMyHOMOAYJISAITOp + 3HEOOIIOI0UHI TeNb + KepaToruia-
CTHYHA OJisl) MOKAa3aJIX BiIBEPTUH MO3UTUBHUNA ePEKT
B IpYIIl OCHOBHIW Ta MOPIBHSUIBHIH (TabJ1. 2) 3a mokas-
Hukamu JJOM.

Tab6mmms 1
Cran mikpouupkyJsinii Tkanud COIIP y npaktuuHo 310poBux Ta xgopux Ha XPAC
M£+m
[Toxa3HUKN MiKpOLIHp- 31opoBi niTH XBopi Ha XPAC
Kyl SI3UK II0Ka SI3UK oKa
M 8,92+0,45 10,51+0,53 11,51+£0,57* 10,51+0,53*
CKB 0,91+0,05 0,93+0,05 0,47+0,02* 0,91+0,05*
KV,% 10,37 9,83 4,93 5,23
ALF 1,46+0,07 1,40+0,07 1,85 +0,09* 1,69 +0,09*
AHF 0,57+0,03 0,30+0,02 0,65+ 0,03* 0,59+0,03*
ACF 0,27+0,02 0,29+0,02 0,58 +£0,03* 0,45+0,02*
[IprmiTtka :* - MOKa3HUK BipOTiTHOCTI PI3HUII MOPIBHAHO A0 340poBuX (p<0,05)
Taomuus 2
Cran mikpounpkyJasiuii COIP y nireii 3 XPAC B nuHamini gikyBannst (M £+ m) yepe3 6 micsiiB
IToka3uuku I'pyma mopiBHSHHS OcHoBHa rpyna
MIKpOIMPKYJISIIT
M 12,03+0,61 10,41+0,53
CKB 0,49+0,03 0,64+0,03*
KV,% 5,21 6,20
ALF 1,85+0,10 1,60+0,08
AHF 0,75+0,04 0,60+0,03*
ACF 0,58+0,03 0,43+0,02*

Ipumimxa :* - MOKa3HUK BIPOTITHOCTI Pi3HHUIII B TOPIBHSHHI 3 TPYIOI0 KOHTpoIto (p<0,05)

B 3akrodeHHi cItif 3BEpHYTH yBary Ha Te, 1o J0-
MIUIEpiBChbKa (hIIyOMeTpis A03BOJIsIE 00 €KTUBHO Ta J0-
CTOMMEHHO HAa/IaTH OLIHKY CTaHy MIKpPOLMPKYJISLII B
COIIP xBopux Ha XPAC. Ilpu npomy 1isa HU3Ka HO-
Ka3HHUKIB XapaKTepU3ye CTYIiHb MIBUAKOCTI Ta IHTEH-
CHBHOCTI KDOBOTOKY B KaIllJIIPHOMY PYCIIi, a Y XBOPHX
BIZIMITHTH BiJJBEPTi 3HIKEHHS! KPOBOTOKY B HOKPHB-
HHUX TKaHMHAX, [0 MOXXHA PO3LIHUTHU SIK TOPYLIEHHS
MeTaboi3My TKaHMH 4Yepe3 TilOKCilo, MOsBY
HAJIMIIKY HETOOKUCICHUX OUIKIB (KHCIOTHUX pajv-
kaniB). [Ipy mboMy HEMUHYYE BCTYIIAE B IO TPETS OC-
HOBHA JIaHKa MATOTCHE3y MAaTOJIOTIYHOTO CTaHy B

COIIP, mo € OCHOBHMMH KITiHIYHAMHU MPOSBAMH
XPAC Ta motpelGye 0OTpyHTOBAHOTO JTiKyBaHHS.

Bucnogxu. 1. He 6epyun 10 cyMHIBY BiioMOCTI
PO €TIOJIOTII0 XPOHIYHOTO PEUUIMBHOTO a(hTO3HOTO
CTOMATHTY, SIK BiZIBEPTO aleprifHOr0 MaToJOTiYyHOTO
npouecy 3 KiaiHivHUMH nposiBamMu B COIIP, ciix 3Bep-
HYTH yBary Ha 4iTKi IIPOSIBM B MEXaHi3Mi PO3BUTKY 3a-
XBOPIOBAaHHS TPHOX OCHOBHHMX JIAHOK JIAHIIIOTA T1aTOTe-
HE3y.

2. IlyckoBoro 10O 3axBOPIOBAaHHS CTa€ Iepuia
JIaHKa — TIOpyIIeHHs KpoBornocTtadanHs TkanuH COITP
B MIKpOIMPKYJSITOPHOMY pyciti 3a nanumu JIJD, ska
3ammycKkae BUHUKHEHHS TiMOKCiT Ta IMyHHUX 3MiH, IO €
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MOCIiAytounMu Jtankamu natoreHe3y XPAC i BUHUK-
HeHHS TUMOBUX s XPAC KIHIYHUX TIPOSBIB Ha
TPYHTI 3HAYHUX PO3JAIiB MICIEBOTO MeTabomi3My —
a(T Ta BUPaA3OK.

3. B oOrpynTyBaHHI JiKyBaJtbHO-TIPOQITaKTHI-
HuX 3axoxaiB mpu XPOC ciig BpaxoByBaTH HeE00-
XiTHICTh KOpekmii maroreHetnynux 3MiH y COIIP, B
TOMY YHMCJI CyJUHHHUX PO3JIaiB, TIIIOKCII Ta HOPYLIEHb
MeTaboIi3My NOKPHBHUX TKaHUH, 10 3a0e3neuye Bij-
YYTHUH eeKT 32 TaHUMH IPOBEAECHOTO JIOCHIPKEHHSI.
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RELATIONSHIP BETWEEN DISTAL BITE WITH DIFFERENT ETIOLOGICAL FACTORS AND
MORPHOFUNCTIONAL CONDITION OF THE JAW-FACIAL AREA

Abstract

Mykhailovska L.
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of NMAPE named after P. L. Shupyk

The article presents data on negative etiological factors that affect the formation of distal occlusion and the
functional state of the maxillofacial area, based on the study of modern literature.
The aim of our investigation is to study in more detail the factors that contribute to the formation of maloc-

clusions.

Keywords: lip closure disorders, mouth breathing, distal occlusion, dental anomalies, bad habits.

According to the publications of domestic and for-
eign scientists, the issues of etiology, clinic and patho-
genesis of distal occlusion become especially relevant
because the prevalence of this pathology is rapidly in-
creasing. In the general structure of dental anomalies,
the percentage of distal occlusion is about 30% [2, 3, 4,
7,12].

Bad habits, such as long-term sucking of a paci-
fier, sucking a finger, other foreign objects, as well as
biting the lower lip, play an important role in the for-
mation of distal occlusion. The habit of sucking fingers,
mainly the thumb of the right hand, less often the left,
is more common than other bad habits. When a bad
sucking habit develops, nervous tension and emotional
restlessness are important. This habit is more common
in breastfed babies, and it often occurs after a baby is
weaned or pacifier. Usually children suck their finger
when falling asleep and waking up, but, given the sig-
nificant severity of the bad habit, it is also observed dur-
ing the night and day. Such children should not be pun-
ished, abrupt actions can lead to the child's isolation,
stuttering and other disorders of the nervous system
[12, 26, 19, 32].

The most typical dental disorders that develop as
a result of finger sucking are protrusion of the anterior
teeth of the upper jaw and dentoalveolar shortening in
this area, which often leads to desocclusion [23].

At long and intensive sucking growth of jaws is
broken and the distal bite is formed. The protrusion of
the upper incisors makes it difficult to close the lips and
promotes mouth breathing. Narrowing of the upper
dentition, which occurs as a result of increased negative
pressure in the mouth when sucking the thumb, in-
creases. At the same time, the pressure of the buccal
muscles on the upper dentition prevails, as the dentition
is separated, and the tongue is lowered and adjacent to
the lower dentition. A high dome of the palate is
formed, the bottom of the nasal cavity is deformed, the
nasal septum is curved, which complicates nasal
breathing [9, 24].

Many years of bad habit of finger sucking leads to
a violation of posture - tilting the head forward, changes
in the cervical spine as a result of dysfunction of the
muscles surrounding the dentition, as well as intercostal
muscles and supra - and infrachioid groups. The conse-
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quences of such disorders are a decrease in the vital ca-
pacity of the lungs, impaired respiratory function,
blood circulation [6, 22].

The habit of sucking and biting the lips is as diffi-
cult to correct as sucking the fingers. It is expressed in
sucking or biting the lower or upper lip. Often the habit
occurs when the protrusion of the incisors of the upper
jaw, which contributes to the incorrect location of the
lower lip. A sharp nervous overstrain can also serve as
an impetus for a strong bite of the lower lip, up to the
appearance of wounds on it. Under the influence of this
habit there is a vestibular deviation of the upper inci-
sors, the occurrence of dental-alveolar shortening in the
anterior part of the upper jaw. Less often, the incisors
are bent orally. Often develops distal occlusion or ver-
tical incisal deocclusion, with impaired closure of the
front teeth. Occurrence of pain in the temporomandib-
ular joint also causes the habit of biting the lower lip, to
keep the lower jaw in a more comfortable position [5,
17, 27, 28].

Sucking the cheeks or pulling them into the mouth
and biting often causes the development of symmetri-
cally pronounced occlusion disorders. The habit of
sucking the cheeks is often the result of early loss of
temporary molars. The habit of keeping the tongue be-
tween the rows of teeth can also be observed with a
shortened or incorrectly attached bridle. Such disorders
cause the development of desocclusion and concomi-
tant functional disorders in the maxillofacial area.
Desocclusion caused by sucking the tongue is different
from disorders caused by sucking a finger or other ob-
jects. It is combined with dentoalveolar shortening on
the part of both the upper and lower dentitions [8, 13,
14, 18].

Improper swallowing negatively affects the func-
tion of the muscles of the oral and peri-oral areas, the
formation of the dental system, can cause prolongation
of orthodontic treatment and recurrence of dental
anomalies and deformities. Clinical signs of swallow-
ing include increased activity of facial muscles, espe-
cially the chin and lower lip muscles. If during swal-
lowing there is a noticeable push of the tip of the tongue
on the inner surface of the lip and its subsequent pro-
trusion, then a diagnosis of swallowing disorders is di-
agnosed. At the same time, the dentition is separated
and the height of the lower part of the face increases. If
you quickly open the patient's lips while swallowing,
you can see the characteristic location of the tip of the
tongue between the dentition. The constant anterior po-
sition of the tongue contributes to the development of
occlusion anomalies, often vertical incisal disocclu-
sion. Lips and cheeks become a support for the tongue.
The infantile way of swallowing can be fixed for many
years or for life [11, 15, 16, 20, 31].

Respiratory dysfunction is key in the formation of
distal occlusion. There are three types of breathing: na-
sal (physiological), oral and mixed (pathological). The
causes of pathological breathing can be different. First,
the inability to pass air through the nose due to obstruc-
tion of the nasal passages due to curvature of the nasal
septum, the growth of polyps, adenoids, hypertrophy of
the nasal sinuses, frequent colds, sinusitis, allergic rhi-
nitis. Second, the inability to breathe through the nose

due to a persistent bad habit of breathing through the
mouth. Even after eliminating the cause that prevented
the passage of air through the nose, the bad habit of
breathing through the mouth remains and requires some
correction by a doctor. Characteristic signs of oral res-
piration: non-closing of the lips, disappearance of neg-
ative pressure in the oral cavity. Clinically, this mani-
fests itself as sagging of the mandible by reducing the
tone of the muscles that raise the mandible, double chin,
indicating the sinking of the tongue, non-closing of the
lips indicates a loss of tone of the circular muscle of the
mouth, which is narrowing of the upper dentition, most
expressed in the area of canines and premolars. Oral
type of breathing contributes to general disorders in the
body. Chronic oral breathing develops in people who
endure constant physical activity (professional athletes,
dancers, ballerinas). This criterion can be taken into ac-
count when collecting medical history from the patient
or his parents. With normal nasal breathing and closed
lips, the lateral surfaces of the tongue exert sufficient
pressure on the upper dentition, and with oral respira-
tion, the tongue occupies the wrong position and does
not maintain the normal shape of the upper dentition.
The pressure of the buccal muscles on the upper denti-
tion with the mouth half-open causes it to deform. Nar-
rowing of the upper dentition in the area of the canines
prevents the normal closing of the dentition. There is a
reflex contraction of the posterior bundles of the tem-
poralis muscles, the lower jaw is displaced posteriorly,
ie distal occlusion develops. If the shape of the upper
dentition is not corrected in time, then such a violation
is preserved and fixed, hyperactivity of the muscle bun-
dles, displaces the lower jaw back. In most patients with
similar occlusal abnormalities, the lower lip is located
between the upper and lower front teeth, and children
bite it. In case of nasal breathing disorders, many
children have adenoid growths on the posterior wall of
the pharynx, enlarged palatine-pharyngeal tonsils and
other types of pathology of the nasopharynx. With this
violation, the nostrils are usually narrow, the nose is
wide, the lips are not closed, the contours of the chin
are often double. The position of the tongue in the
mouth is disturbed: its tip is shifted back, the back is
low. The space between the root of the tongue and the
soft palate increases [1, 3, 19, 29].

Articulation of the tongue with the surrounding
organs and tissues may be incorrect, which is
noticeable at rest and, especially, during pronunciation.
To identify incorrect speech articulation, the patient is
asked to say phrases consisting of words with a large
number of hissing sounds. The indistinct pronunciation
of these sounds and the location of the tip of the tongue
between the dentition indicates improper articulation of
the tongue with teeth, lips, palate, which is often
combined with dysocclusion. The development and
functional state of the tongue significantly affect the
development of the dental apparatus, and at the same
time the development and function of muscles.
Impaired motility of the tongue plays a significant role
in the occurrence of dental anomalies. In children, in
the process of forming an orthognathic occlusion, with
age, the tone of the muscles of the upper lip decreases,
and the tone of the muscles of the tongue increases.
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However, normally the tone of the muscles of the upper
lip always prevails over the tone of the muscles of the
tongue. If there is an inverse relationship, then a distal
occlusion is formed [6, 12, 21, 30].

The formation of the distal position of the
mandible is also facilitated by the temporal type of
chewing, with the actual masticatory muscles attached
to the temporomandibular joint closer than the
masseteric. This anatomical feature leads to an increase
in the process of chewing, as a result, food is swallowed
in insufficiently crushed form, and the tone of the actual
masticatory muscles changes [18].

The formation of distal occlusion is possible due
to slow growth and development of the lower jaw
caused by trauma, chronic inflammation, congenital
absence or death of teeth. The formation of distal, cross
and deep occlusion is observed in unilateral
underdevelopment of the mandible. The reason for the
development of distal and cross occlusion in
combination with vertical dysocclusion is bilateral
underdevelopment of the mandible.

There is a certain relationship between dental
anomalies and disorders of the musculoskeletal system,
there is a high prevalence of dental anomalies and
deformities in children with posture disorders: their
frequency is 1.6, and in patients with scoliosis - 2.5
times higher than in the group almost healthy children,
and increases with increasing degree of scoliosis, and
there is a direct relationship between their complexity
and the degree of scoliosis [25]. Also among the
important etiological factors should be noted calcium
and fluoride deficiency in the body, insufficient amount
of solid food in the diet, early removal of deciduous
teeth, jaw injuries and posture disorders [10, 29].

Most authors conditionally divide the characteris-
tic features of distal occlusion into facial and intraoral,
which lead to aesthetic and functional disorders. The
presence of distal occlusion is accompanied by a
change in the profile and proportions of the face due to
the protrusion of the upper jaw, underdevelopment or
beveled shape of the chin, from which the patient's face
sometimes acquires the so-called "bird" appearance.
The upper lip is raised, the central upper incisors pro-
trude, the lower lip is behind them. The mouth of a pa-
tient with a distal occlusion is slightly open, the lips do
not close, the chin fold is sharply outlined. Determining
intraoral signs of distal occlusion are the protrusion of
the upper front teeth, the presence of a sagittal slit, vio-
lation of the relative position of the lateral teeth in the
anteroposterior direction. At the same time, with distal
occlusion, abnormalities in the position of the teeth, di-
astema and gothic palate can often be observed. Experts
note that distal occlusion is often complicated by open
or deep occlusion [21, 26, 32].

Distal occlusion is unfavorable not only for the ap-
pearance of the patient, but also for the functioning of
the dental apparatus, respiratory organs and articula-
tion. The vast majority of authors note that distal occlu-
sion complicates biting, chewing and swallowing, nasal
breathing is disturbed, there is pain in the temporoman-
dibular joint. Children with distal occlusion, more often
than their peers may have speech disorders that require

speech therapy correction [3, 14]. Patients with a his-
tory of distal occlusion have a fairly high recurrence
rate: from 60% in cases with tooth extraction and about
75% in clinical situations without tooth extraction [10].
Recurrence after orthodontic treatment is due to the pe-
culiarities of occlusal relationships, genetically deter-
mined mismatch in size and shape of the teeth of the
upper and lower jaws, continued growth of the jaws,
myofunctional mismatch due to redistribution of mas-
ticatory muscle tone after orthodontic exercise [11, 22].
It should be noted that in most cases, several factors
play a role in the development of occlusion anomalies,
which mutually determine each other and are thus
linked into a single pathogenetic chain [13, 15, 24].

Conclusion

Analyzing the data of publications of domestic and
foreign authors, we can conclude that the timely
correction of dysfunction of the dentition and
temporomandibular joint is of great therapeutic and
prophylactic value and is one of the main tasks of
orthodontic treatment of patients in the period of
variable occlusion. The most favorable period for the
correction of functional disorders is the end of
temporary and the beginning of variable occlusion.
Comprehensive treatment at this age is important from
the point of view of prevention of occlusal pathology
and psychological rehabilitation of children, as well as
to improve the general condition of the body, balanced
growth and development of the maxillofacial area,
improve the prognosis of retention of treatment and

temporomandibular joint dysfunction in elderly
patients.
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PE®EPEHTHOE 3HAYEHMUE JINM®OLUTOB KPOBU YEJIOBEKA. IUM®OLUTHI 1 UX

POJIb B 5 KU3HUA
OctpoBckuii K.A.
KanHouoam meo. Hayk, opouHamop xup. omoenenusi OmoeneHueckoll Kiunuueckol 6orvHuya na cm. Ilempo-
3a800ck

Abstract

To solve some problems of acute pancreatitus diagnostics such as imuune status, a set of parameters is used.
As a result of years-long work, the indicants of lymphocyte percentage change were specified; it correlates with
some of other immune indicants. Nevertheless, the concordance with the absolute lymphocyte level was not proved
yet. That's why the reference value of relative and absolute lymphocyte count in periferal blood was reconsidered.
Practically healthy people (39 in number) were examined. The following evidence-based results were received: in
norm the lymphocyte count on a percentage basis is ranged from 15 up to 49 (31,5); the absolute lymphocyte level
is ranged from 0,9 up to 3,4 (2,1).

AHHOTAN NS

I[J'ISI peaicHus HEKOTOPBIX CIHOPHBIX BONPOCOB AWATHOCTHUKHU OCTPOI'O IMMaHKpCATUTAa TAKHUX, KaK HMMYHHLIﬁ
CTaTyC, UCIOJb3YCTCA PAA HApaMCTPOB. TaK, B pE3YyJIbTATC MHOTOJICTHEH pa6OTLI TOJIYYCHBI TOKA3aTCIIN U3MCHE-
HUS TPOLIEHTHOTO KOJIUYECTBA JIUM(POLIUTOB, YTO COOTBETCTBYET (KOPPENUPYET) PNy APYTHX UMMYHHBIX ITOKa-
3aTeneI71, HO HC OO0Ka3aHO COIJIaCOBAaHUEC C a0COJIFOTHBIM KOJHYECTBOM JII/IM(i)OLII/ITOB. B »Toii cBA3M npeanpuHAT
nepecMoTp peepeHTHOTO 3HAYCHHUS MIPOLICHTHOTO U a0COIFOTHOTO KOJIMIECTBA TUM(OIMTOB B IepehUPHUICCKOM
KpOBH. HpCZ[HpI/IHHTO HCCIICAOBAHHUC Y 39 MMPAKTUYCCKHU 3J0POBBIX HIOZ[eﬁ 1 MOJIYYUCHBI CJICAYIOIINE JOKA3aTCIIb-
HBIC PE3yNbTAThI: B MPOICHTHOM OTHOIICHHM KOJMYECTBO JUM(OIMTOB B HOpME pacmpenensercs oT 15 mo 49

(31,5); B abcomoTHOM KOJIHuYecTBe TMMMONUTHI pactpezaessitores ot 0,9 mo 3,4 (2,1).

Keywords: Immunity, lymphocytes, B-lymphocytes, T-lymphocytes, natural killers.
KoaioueBble ciioBa: ummyHuret, tuMmbountsl, B-mumdountsr; T-mumdounts; EcTrecTBeHHbIE KMILIEPHI.

JIum¢ouuThI-NIoKa3aTenn UMMYHHUTETA U €IUH-
CTBEHHBIC KJIIETKH OpraHn3Ma, CIIocoOHbIe crieruduyie-
CKH PacIo3HaBaTh pa3Hble aHTUTCHBI M OTBEYATh aKTH-
BallMeil Ha KOHTAKT C OIIPEACICHHbIM aHTUTreHOM. [1pn
BECbMa CXOAHOW MOp(osoruy Masble TUMQOIHUTHI Je-
JISITCS Ha JIBE TIOMYJISLNH, UMEIOIINE Pa3InIHbIe QyHK-
IIUH U TIPOTyLUPYIOIINE Pa3HbI OIIKH.

Boigeasiror: B-nmumpouutsr; T-numpouursr;
EcTecTBeHHBIE KHLJIEPHI.

B opranmsme uenoBeka 3TH KIETKH BBIIOIHSIOT
BOXHYIO POJb: a. CTHMYJIUPYIOT BBIPaOOTKY aHTHUTEN
WY, HATIPOTUB, 3aMEUISIFOT UX CHHTE3 B 3aBUCUMOCTH
OT TOTO, KaKO€ MX KOJIMYECTBO HEOOXOIUMO JUIs HOp-
MaJIbHOTO ()YHKIMOHHPOBAHMS OpraHm3Mma, 0.ydact-
BYIOT B PETyJslMM 3alllUTHBIX CBOICTB OpraHu3Ma,
B.OPMHUPYIOT UMMYHHUTET K Pa3iIMYHBIM BU/AM HH-
(exnumii. Benb mmMenHo 61aromapst paboTe STHX KIIETOK
MBI, €IUHOXKIBI MepeboieB KakuM-HUOYAb WHPEKIIH-
OHHBIM 3a00JIeBaHMEM, HANPUMEpP, BETPSHON OCIOM
WM KPAaCHYXOMW, IMOJy4aeM MOUIHBIM MOXW3HEHHBIHN
HMMYHHUTET K B030yauTensm 3Toil Gone3nu. Jlmmdo-
IUTHl 3aHUMAIOTCSl OYMIICHHEM OpraHu3Ma OT c00-
CTBEHHBIX OOJIBHBIX KIIETOK.

I'naBnasi pynxnoust B-tumponuroB—obdecneye-
HHE T'YMOPAJIbHOTO UMMYHUTETA U MPOU3BOACTBO aH-
TUTENN. AKTHBUpPOBaHHbIE B-numdonutsl, npu conei-
ctBuu T-mUM(OLMTOB MOTYT CTAHOBUTHCS XPaHMIIH-
IIEeM HaMATH O NOOEXKIEHHOM Yy)KEPOIHOM areHre,

oan (B-muMponnTE) KUBYT IeCATHICTUSMH, B-
KJIETKH CIIOCOOHBI MHTEPHAIN30BAaTh CBOM MeMOpaH-
HBIE IMMYHOTJIOOYJIMHBI BMECTE CO CBSI3aHHBIM C HAM
AQHTUTCHOM M 3aTeM ITPE3EHTUPOBATh ()ParMEHTHI AHTH-
reHa B koMmiuiekce ¢ mosiekynamu MHC knacca I1. Ipu
HU3KOH KOHILEHTPAIMM aHTHI€Ha M IPH BTOPUYHOM
UMMYHHOM OTBeTe€ B-KJIETKHM MOTYT BBIIOJHATH POJIb
OCHOBHBIX AaHTHUICHIIPE3CHTHPYIOUINX KIETOK. AKTH-
BUPOBaHHbIE B-IMMQOIUTH BBIMOIHAIOT (QYHKIHIO
nepenaud uHpOpManMM, obecneyuBas IIUTENbHBIHI
HMMYHHUTET, YCKOPSAS OTBET OpraHW3Ma Ha BCTPEUy C
TEM K€ TUIIOM arpecCUBHOIO BO3IEHCTBHUS.

T-mumpountsl. B THMyce npeobpa3oBbiBaeTcs
Tpu THna T-knerok: T-kumneps:, T-xenmnepsl, T-cy-
npeccopsl. Kakaplid Bux umeer cBoM (PyHKIMH B I10-
JIaBJICHUH W YHUYTOXXEHUH BPEAOHOCHBIX OAKTepUil 1
BHUpycOB. BHauane T-kuiiepsl pacHIECIUIIOT Bpelo-
HOCHYIO KJICTKY, 3aTeM T- Xeimepsl BBIACTSIOT Belle-
CTBa JJIS MOAJEPKAHUS peakiun T-KiuiepoB. 3akper-
JISIOT paboTy CyNpeccopsl, CHIKast MOITHOCTh IMMYH-
HOTO OTBETa, YTOOBI HE HaJaJlaCh MaccoBas araka
3/I0POBBIX KJIETOK.

EcrecrBennbie kuiuiepnl. EK Moryr nponynu-
pOBAaTh U CEKPETUPOBATH UMMYHOPETYISITOPHBIE LIUTO-
krHbl. OHU CIIOCOOHBI TIN3UPOBATH KIETKH, HHPHIUPO-
BaHHbIE BHYTPUKJICTOYHBIMH BO30YIUTEIAMH, U UHTH-
OupoBaTh pa3MHOXKEHHE MHUKpPOOpraHu3smMoB. OHH
YHUYTOXAIOT OOJBbHBIC U TOBPEKACHHBIE KIETKH, a
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TaKkke BUPYCHBIE M OMyxoJieBbie oOpazoBanus. EK
OIIPEZICTAIOT UX 10 MapKepaM 3apakeHUs] U yHHUUTO-
JKAIOT IyTEM aKTHUBALUK HHTEP(HEpOHa.

PedepenTHoe 3HaUeHNS JIMMGPOLUTOB B KPOBH.

PedepentHoe 3HaUCHNE —ONPEAETSIETCS KaK Cpesi-
Hee 3Ha4YeHHE KOHKPETHOTO JTa0OpaTOPHOIrO IMOKasa-
Telsl, KOTOpoe OBUIO TIOJTyYEHO NPU MaccoBOM 00cCIe-
JIOBAaHHH 37I0POBOT'0 HacelleHHs1. B kauecTBe cHHOHMMA
UCTIONIB3YIOT TEPMHH pedepeHTHoe 3HaueHue. nana-
30H pe(hepeHTHBIX 3HAYCHU I JTUM(POIUTOB OTINYACTCS
B pa3HbIX Ja00paTOpUsAX. DTO 3aBHCUT OT UCIIOJIb3ye-
MOT'O METOJIa aHaJn3a U CPEJCTB U3MEPEHUs, TO €CTh
11a00paTOPHOTO 000PYIOBAHUS.

Juamna3on pedepeHTHBIX 3HaYCHUH JIUM(POLINTOB
B KPOBH, YCTaHOBICHHEIH aboparopueit HY3 «Otne-
JIeHYecKast KIIMHN4ecKast 00JIbHUIIA Ha cTaHnuu [leTpo-
3aBoack OAO«PX]» (6aze xadenpsl obmeir u da-
KyJIbTETCKOM Xupypru MeQuIMHCKOTO HHCTHUTYTa

IleTpo3aBOACKOTO YHUBEPCHUTETA), COOTBETCTBYET CIIE-
nyromm nokaszarensm: Otaocurenbhsie: 11,0--49,0%;
Abcomotasie: 0.4--4.4*%1079/7.

Ms! uccnenoBanu 39 uctopuii 60JI€3HU 3M0POBBIX
JIoziel, MOCTYNMBIINX Ha OMEPALHI0 C PA3IMIHBIMU
TphDKaMU OPIOITHOM CTEHKH U TS ITACTHIECKOH KOp-
PEeKIIMU MOJIOYHOW jkene3bl. Bce aTu OonbHBIE HE
UMENH HUKaKuX MH(GEKIMOHHBIX 3a00JeBaHUN U 1O
BEPIJIMCH OoNepaTuBHOMY JiedueHuto B 2018 roxy. B pe-
3ynpTaTe apupMETHUECKUX ACHCTBUH B OTHOILCHHUH
OTHOCHTEJILHBIX KOJMYECTB Mbl HOIYYHIH JTUM(OLH-
TOB B KpOBU 4esioBeka oT 15 1o 49%. Cpennee 3Haue-
Hue coctaBmiio: 31,5%.

OmHOBpEMEHHO MTPH U3YICHUH JTUM(POIHUTOB B a0-
COMIOTHBIX 3Ha4YeHWAX Mbl nomydwmn ot 0,9 mo
3,4x10"9/n. CpemnHee 3HaueHHWE pPaBHLIOCH: 2,1
x1079/7.

KoanuecTBo J'll/IM(l)OlIl/ITOB B BO3PACTHOM ACIIEKTE

Bospact MIPOLIEHT.OTHOII. B % a0COJ1.0THOLIIEHHE
17-20 34-44 1,2-49
21 u craprie 20-37 1,0-4,8
HAIIIN TAHHBIC 15-49 (31,5) 0,9-3,4 (2,1)

Hamu mosryueHs! cpefiHue MOKa3zaTelu KakJoro
u3 IByX BapuaHToB. OJHaKo, Hy)KHa JOKa3aTelbHas
6aza. [lna cTaTuCTHYECKON OLIEHKHM H3MEPEHHH MBI
npusiexin matemaTuka [letpl'Y Edmosa 3. B.

Bce HeoOXonuMBIe BEIYUCIICHHS TPOU3BOAMIHACH
MIPY TTOMOIIHN SI3BIKA U CTATHCTHYECKOW 00pabOTKH
nansbIX R [1].

[epBas BeIOOpKA 3HAYCHUI — MIPOIICHT JIMMQOIH-
TOB KPOBH — TTOKa3alla COOTBETCTBHE PACIIPEICICHUIO
laycca (HopManbHOMY pacnpeiefieHUI0) ¢ P-ypOBHEM
3HauMMocTH B 68% mo tecty Illanupo, yto Gosbie
YeM MHHUMAJIbHBINA KpuTepuit 5%.

CpenHee 3HaYCHHE IS NIEPBOI BBIOOPKH COCTaB-
nset 31,5, cranmapTHbd pa3bpoc cocraBuseT 8,51.
ITpunumast 95% nomymsayy 3a MoIei, Y KOTOPBIX Kile-
TOYHBI UIMMYHHUTET B TIpeieliax JOIMYCTHMBIX 3Hade-
HUH, TAI0T UHTEPBaJl 3HAUEHUH HOPMBI OT 15 110 49.

Bropas BeIOOpKa 3HaUCHHH — a0COOTHOE 3HAUE-
HHUE TUMQOIUTOB KPOBU HE COOTBETCTBYET HOPMAIIb-
HOMY pAaCHpEIENIeHUI0 C P-ypOBHEM 3HAYMMOCTH B
4,3%, uto MeHbIe Kputepus B 5%, ogHako tecT ['pad-
O6ca Ha MaKCHUMaJbHBIN BBIOPOC TOKa3aj, YTO aHO-
MaJIbHO BBICOKOE 3HAUEHHE B HAIIEH BBIOOPKE SBIIS-
€TCs1 BRIOPOCOM ¢ p-ypoBHeM 3Hauumoctu B 30%. Uc-
KIIFoYash 3TO 3HAa4YeHHWe, BHIOOpKAa IO abCONIOTHBIM
3HAYCHHSIM CTAaHOBUTCSI HOPMAJIBHOM C p-ypOBHEM 3HA-
4yuMOCTU B 6.1%, 4TO y>Ke MO3BOJISIET CUUTATh HALIy
BBIOOPKY HOPMAJIbHOH.

CpenHee 3Ha4eHUE Il BTOPOH BEIOOPKH COCTaB-
et 2,12, craHnmapTHblii pazbpoc coctasiser 0,62.
IIpunumas Ty ke 95% NPOLIEHTHYIO I'paHUILy MOIY-
yaeM UHTepBall 3HaueHui HopMsl oT 0,9 1o 3.4.

R: A language and environment for statistical
computing. // R Core Team (2020) / R Foundation for
Statistical Computing, [Vienna, Austria. 2020] URL.:
https://www.r-project.org/ (mata oOpalleHus:
12.09.2020).

B kimHu4ecKON NIPaKTUKE MBI OPUEHTUPYEMCS Ha
MPOIICHTHOE Cofiepkanue TuMQOuToB. B Tex xe ciy-
yasix, KOrja MPOICHTHOS COACPIKAHHE CHIDKCHO, MBI
oOpamraeMcsi K OTpeieNeHNI0 TUMQOITUTOB M0 abco-
MOTHOMY ToKazaTento. OHako, 3Ta nudpa He Bceraa
yKa3bIBaeTCs B paboTax.

BeiBoa. [lo momy4eHHBIM NaHHBIM BHIHO, YTO
IUamazoH pe(epeHTHBIX 3HAYEHUH JMUMQOIUTOB B
KpOBH, ITOJTy4YCHHBI HAMH, MEHBIIIE TUara3oHa pede-
PEHTHBIX 3HAYCHHUH TUM(QOIMTOB B KPOBH, YCTAHOB-
neHHoro gabopatopueit HY3 «OtaeneHueckasi KIMHH-
yeckass OonbHMIAa Ha craHnuu Ilerpo3aBoick OAO
«PXK».

OtHocutenbHble 3HaueHus 1 1,0—49 %. Hammnm
naHHbIe -15-49%; cpeanee 3Hauenue 31,5%.

Ao6comotaeie:0.4--4.4*10°"9/n. Hamm pgaHHbIe
0,9-3,4x10"9/m.; cpennee 3adeHue 2,1 x10°9/m.

[ouemy ke MPOU3OIIIO TaKOE pa3HOUYTCHHUE?

1./laHHBIC TIOTYYEHBI U3 UCTOPHUI OOJIe3HEH 3710-
poBBIX Ionei. HopmanbHbIe TOKa3aTelnd aHAIH30B
(HOpMa)—3TO TMOKA3aTeNH, BBISIBISIEMBIE Y 3I0POBBIX
mozaei. OQHaKko, OHX MOTYT HMETh Pa3JiInyHble BeJIH-
YHMHBI, TO €CTh HOpMa HHANBUAYAJBHA. DTO 00YCIIOB-
JICHO MHIAWBHYabHBIMH (HHU3UOJIOTHICCKIUMH OCOOCH-
HOCTSIMH 4Y€JIOBEUECKOTO Oopranm3ma (0COOEHHOCTIMHU
oOMeHa BEIIeCTB, CYyTOYHBIMH OMOJIOTHUYECKUMHU PHUT-
MaM¥, (QYHKIHOHAJIBHBIMH COCTOSHUSIMH TEX WU
WHBIX OPTaHOB M UX CHUCTEM), a TaK XKE U Pa3IUIusIMU
IO TIOJTY, BO3PACTy, (PU3HOIIOTUIECKOMY COCTOSHHIO.

2.IlpexxHee Hamie MpeCTaBICHUE O TOM, YTO KO-
JIUYECTBO JUMQOIUTOB B KPOBU B IPOLEHTAX 15 u
HUKE SIBIISICTCS TATOJOTHEH WK JTy4Ille CKa3aTh 00Ie3-
HbIO, elI€ pa3 MOATBEPANIOCH Y 3JOPOBbIX JIFOJICH.

3.B uccnemgoBannn O66UT0 B3STO Beero 39 nctopuit
0O0JIe3HN. T.€. IMEETCS BEPOSITHOCTD, UTO IIPH UCCIIE0-
BaHUH OOJBIIEr0 KOJMYECTBA 3IOPOBBIX JIIOACH, MBI
OBl TOTY4YWIIA OONBIINK IHana3oH pedepeHTHBIX 3Ha-
YeHU.
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Abstract

The article considers the results of a study of awareness of the population of Ukraine on the issue of antibiotic
resistance, the correct use of antibiotics. It is established that Ukrainians understand these issues quite well, but
still have a misconception about the rationality of the use of antimicrobial drugs.

AHoTanis

VY cTaTTi po3TISIHYTI pe3yabTaTH TOCIiHKCHHS 0013HAHOCTI HaceNeHHs YKpaiHH MO0 MUTAHHSI aHTHO10TH-
KOPE3UCTCHTHOCTI, MPAaBUJILHOTO BXHMBaHHSI aHTHOIOTHKIB. BCTaHOBICHO, IO YKpaiHI TOCUTH a00pe po-
3YMIIOTECS B IJAaHWX IIMTAHHAX, ajleé BCE Le MAlOTh HENPABHJIBHE YSBICHHS IPO palliOHAJBHICTh 3aCTOCYBAaHHS

NPOTUMIKPOOHUX Tpenaparis.

Keywords: antibiotic resistance; antimicrobial drugs; questionnaire; awareness
Kuro4uoBi ciioBa: aHTHOIOTHKOPE3UCTEHTHICTE; IPOTUMIKPOOHI JTiKapChKi 3ac00M; aHKeTa; 0013HAHICTh

Beryn. AntGiotmkopesucteHTHicTh (ABP) —
OJIMH 3 HeOEe3MEeYHNX BUKIIMKIB Cy4acHOCTI Mepe] Cyc-
MTECTBOM Ta MEAWYHUMU/(hapMalleBTHIHIMH TIPaIliB-
HUKaMu. HemBisiunce Ha Te, Mo 3apas3 31iiCHIOEThCS
0e3uig iHimiaTuB Mo 00pOTHOI 3 PO3BUTKOM MIiKpOOHOT
CTi#KOCTI, HEOOXimHO, 00 KpaiHu i (apmareBTHYHA
MPOMHUCIIOBICTh TAKOX aKTHBI3yBaJIl CBOIO JiSUTHHICTD
1 BHECJIH CBilf BHECOK Y PO3pOOKY HOBUX iHHOBAIITHIX
aHTHOAKTepiabHUX JTiKapchkux 3aco0is (JI3) [1].

[posiBu ABP mouanu criocrepirate Bipa3sy micis
BIAKPUTTSl MEPIIMX aAHTUMIKPOOHMX  Ipenapartis
(AMII). e Ha cBOill BimKpWTIHA JEKIi AyekcaHap
@ieMiHT TOBOPHUB PO HeOe3eKy HENPaBUIBHOTO BU-
KOpPHCTaHHSI aHTHOIOTHKIB Ta ITOIIMPEHHS PE3UCTEHT-
HOCTI IpX HEKOHTPOJIbOBaHOMY criokuBaHHI AMIT [2].

Ho 2060 poxy BcecBiTHs opranizaiisi 0XOpOHH
3nopoB's (BOO3) mepenbauae 3HayHE 30UTBIICHHS
CMEPTHOCTI Biji XBOPOO, CIPUYNHEHUX MOJIIPE3UCTEHT-
HO1O Mikpodoporo [3]. s kpamoi 6oporedu 3 ABP
BOO3 po3podwia ['mobanbHuil mwiaH i, 1e 0JHIM i3
OCHOBHUX IIJISXiB TOJIOJIAHHS IIi€1 MPOOIEMH € ITiIBU-
IIeHHS O0I3HAHOCTI HAceJeHHS Ta (OPMYyBaHHS Ma-
cuBy 3HaHb [4]. CaMe Ha BU3HAUCHHS POTAJIMH Y 3HAH-
HSX HaceleHHs YKpaiHu i OyJjo HampaBiieHE JaHe Jo-
cuimkeHHs. Ha OCHOBI JMOCHiIKEHHs MOXKHa Oyne
(hopMyBaTH i MOMIMPIOBATH TEMATHYHI MaTepiaiy I
CYCITUTBLCTBA.

Marepiann i meroau. [lociipkeHHs OyIi0 mpoBe-
JCHO IUITXOM AaHKETYBaHHSA IIMPOKOTO KOJa Hace-

JIeHHs1. PecrioHIeHTH 3aTydannch yepes collianbHi Me-
peXi Ta NPOXOIWIM aHKETYBaHHS OHJIAWH. AHKeTa
Oyma cdopmoBaHa 3a IOMOMOTOK OE3KOIITOBHOTO
cepsicy Google Forms, 1o mano 3Mory 3poouTtd aH-
KeTy LIJIKOM aHOHIMHOIO.

AHKeTa, 10 3aCTOCOBYBaiach, Oymna nmepekiajeHa
Ta ajanToBaHa i3 gocmimkeras BOO3 2015 poky, sxe
oxormmio 12 kpaiH 3 pi3HHAX PErioHIB IJTAHETH Ta BKITIO-
yaso maibke 10 000 pecrionaeHTis [5].

AHKeTyBaHHSl npoBoAwiIoch 3 15 BepecHs 2020
poky mo 11 xoBTHS 2020 poky. 3aranom aHKETy 3a-
moBHmIa 501 ocoba. PecrioneHTn npeacTaBisuin yci
perionn YKpaiHH, OKpiM THMYacOBO OKYIIOBaHHX Te-
puropiit Jlyrancekoi Ta JloHenpkoi obnacTeil Ta aBTO-
HOMHOI pecrybmiku Kpum. Cepenniii yac 3amoBHEHHS
AQHKETH CKJIaZaB 5-7 XBWJIMH. 3arajoM aHKeTa CKjaJia-
J1ach i3 26 MHUTaHb, 7 3 IKUX CTOCYBAINCH AeMorpadid-
HOi ckyaoBoi Ta 19 nurank, ki 6e3rmocepesHbO CTo-
cyBamuchk ABP Ta 3HaHHSIM HaceJeHHS PO aHTHOio-
THKH. Takox Oyna Ha/laHa MOXJIMBICTh PECIIOH/IEHTY
BHCJIOBUTH CBOIO JYMKY Y (pOpMi BITBHOTO TEKCTY.

Pe3yabTaTn Ta iX 00roBOpeHHS. Y JOCIiIKCHHI
B3suti ydacth 411 (82,04%) xinok, 87 (17,37 %) 4o-
noBikiB Ta 3 (0,6 %) ocoOwu, 10 He 3a0akay BKa3yBaTu
cTarth. HalOimpIl aKTUBHHUMH DPECHOHACHTAMH OYiH
0co0u y BIKOBIi# rpymi 25-44 poku — Ha HUX TPHIIAIO
70,26% Binx ycix BiAmoBizei. ManoakTHBHUMY BUSBH-
JCh BiKOBI rpynu 16-18 pokiB Ta 65+ poki o 1,4%
ta 1,8% BignosigHo (puc. 1).
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Puc. 1. llxana po3nodiny pecnonoenmis 3a 8iKom

Binburicts pecnionnentiB — 361 ocoda (72,06%)
MPOXHUBAIOTh Yy MicTi. Y cenmi a0 cenuimi MiCbKOTO
TUITy npokuBae pazoM 140 (27,94%) pecnoHneHTiB.
Takox Oinpmicts (63,87%) pecrOHICHTIB MAarOTh TO-
BHY BHIIy OcBitTy, 27 ocib (5,39%) MatoTe HayKoBuUil
CTYIiHb, TUTBKA 2 PECIOHICHTH IIe HE 3aKiHIIN
IIKONTy. BUITyCKHHKIB cepeHbOi IIKOIM 3 aTecTaToM
23 ocobu (4,59%), 0cib 3 npodeciiinoro (rpodeciiito-
texHiuHa) marotoskoro (ITY) — 20 (3,99%), cepeanio
CHeliaJibHy OCBITY (TEXHIKYM/KOJEK) oTpuMai 58

(11,58%) pecrionyenris, a Gakamaspar — 51 (10,18%)
ocoba. Taka KIIBKICTh PECIOHICHTIB 3 BHUIIOIO
OCBITOIO ITLTKOM CHIBIAa€ 3 PO3paxyHKaMHU HAYKOBIIIB
PO KIUTBKICTh HACENCHHS YKpaiHW, [0 Ma€ BHIILY
ocsiTy — 65% [6].

Binemmicte pecmoHIeHTIB MalOTh JOXOAH HIDKYC
CepenHboTo, i TUTbKH 2,2 % BiIMOBLIH, IO BOHU MO-
KYTh JO03BOJIUTH COO1 MOKYNKY JOPOTrUX pede (puc.
2).

W Biamosnsatocsa Bignosigatu

204

10

B Mwu nesb 3B0ANMO KiHL,i 3 KiHLAMM, HAM He BUCTAYaE rpoLleit HaBiTb Ha MPOAYKTH
M Mpowwei Ha NPOAYKTM BUCTAYaE, asie NMOKYMKa 0AAry BUKIMKAE GpiHaHCOBI TPyAHOLL

H [polei BUCTAYaEe 1 Ha NPOAYKTU, 1 Ha 04Ar, afe NOKyNKa peyelt TPMBANoro KOPUCTYBAHHA

(Tenesizop, xonogUNbHUK) € ANa Hac npobnemoto

B Mu moxkemo 6e3 3ycuab KynyBaTu pedi TPMBANoro KOPUCTYBaHHA, O4HAK 415 HAC BaXKKO
KynyBaTu filicHO Jopori pedi, Taki AK MawmnHa abo gava

B My moxemo cobi 03BONNTM KynyBaTU JOCUTb AOPOri peyi: KBapTMpy, Aady, 6arato Yoro iHWoro

36
11

KinbKicTb pecnoHaeHTiB

Puc. 2. Po3nooin pecnondenmis 3a ginancosum cmanom
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Maiixe (33,53%) TpeTnHa PECIIOHACHTIB — L€ 110-
IpyxoKsi abo JOMallHe MapTHEPCTBO (ABOE 0ci0) Ta
MIpUHANMHI 0/1Ha TUTHHA 10 16 pokiB (puc.3).

B TinbKku ogmH(-Ha) gopocanin(-a)

B OauH(-Ha) gopocauii(-a) i npuHaiMHiI oaHa AUTUHA A0 16 pokis

M TinbKM NoApy»K¥a abo AOMaLLHE NapTHEPCTBO (ABOE OcCib) 6e3 ajitel

1 TinbKM Noapy»KKa abo AOMaLLHE NAPTHEPCTBO (4BOE 0Cib) Ta NpMHANMHI 0gHa AMTUHA
00 16 pokis

M KinbKa gopocaunx nogen Bikom Big, 16 poKis (cnibHe NpoXuBaHHA 3 poauMyamm)

B Kinbka gopocanx nogen Bikom Big 16 pokis (cninbHe NpoXKMBaHHA 3 poguyamm) i

npuHalimMHi ogHa gMTKUHa 40 16 pokis

20%

15%

9% 4%

19%

33%

Puc. 3. Po3nodin pecnondenmis 3a ciMetiHumM CmaHom

LikaBo TOpIBHIOBATH BIINOBiAI HAa THTaHHA
«Konm BM BOCTaHHE TpWHMaNd AHTHOIOTHUKH?» Ta
«Konm Bu BOCTaHHE 0COOHMCTO KYITyBaJld aHTHO10THKH
B anreni?». TyT MM MOXeMO MPOCIIIKyBaTH, IO IIPO-
TATOM OCTAHHBOTO MICSI[SI AHTHOIOTUKM KyIyBaJia
OisbIlIa YaCTHHA PECIIOHCHTIB, HIXK 1X ByKHBaJsa (puc.
4). Mo>xeMO NPUITYCTHUTH, 1110 32 OCTAHHIH Yac BUpociia

YgacTHHA 0Ci0, K1 KyITyBaJd JIiKH, aJie He IPUHMAaIA de-
pe3 peKUMHU caMOi30JIAIIii XBOPHX 13 TOCTPUM peciripa-
TOpHHUM 3axBoproBaHHAM SARS-CoV-2, 60 poandi Ta
Jpy31 MOTJIM KyIyBaTH ISl HUX JIIKH (AHTHOIOTHKH Y T.
4.). [IpoTsAroM OCTaHHBOTO POKY 3arajoM aHTHOIOTUKHI
CIIOXKHBAJIAa MaiKe MOJI0BHHA pecoHIeHTiB 48,10%.

200
180
160
140
120 o
B Koau BW BOCTaHHE npunmanun
100 aHTNBIOTUKK?
80 -
B Konu BKM BOCTaHHE 0cobucTo
60 - KynyBa/n aHTMOIOTUKK B
i?
20 - anTew,i?
20 -
0 .
B 3a B binbwe Hikonu He
OCTaHHIA OCTaHHi 6 OCTaHHIA  pPOKy nam'artato
micaub  micauis piK TOMY
Puc. 4. I[Mopiensnus cnosicudants ma noKynku anmubiomuxie
Maiike mnonoBuHa (49,30%) pECIOHAEHTIB  CKas3aTH, 10 PECIIOH/ICHTH BBAXKAIOTh PEIIEITOM HaBITh

BiJIMIOBLIH, 11O TIPW OCTAHHIM MOKYII aHTHOIOTHKA Y
HUX OyB pelent Ha HbOTO (pHC. 5), ane TYT BayKINBO

JUCTKH 3 OJIOKHOTY, JI€ JTiKapi MOTJIM 3aIlMCyBaTH CBOI
npu3HadeHHs JI3.
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Puc. 5. Bionosidi pecnoHOeHmis npo HAs6HICMb peyenmy npu Kynieii aHmuoiomuxa

Tpucra 1wictaecsat (71,86%) pecrnoHOeHTIB
BIANOBIIM, II0 TIPU3HAYEHHS Ta MOKYNKa IIpo-
TUMIKPOOHUX TIpenapaTiB CyNPOBOIKYBAIach PEKO-
MEHJaLisIMH 100 1X mpuiioMy (Hampukiajn, 3 DKero
TIPOTSTOM 7 ITHIB).

IepeBaxkna OumpmicTs (80,64%) pecrnoHIEHTIB
KyIyBajla aHTHO10THKH B anreni, me 15, 37% pecnon-
JICHTIB BIiAMOBUTM IO HE MAlOTh (HE KYyIyBaJld) aH-
THOI0THKIB, e 1,8% BiANOBILIM, 1[0 AaHTHOIOTUKH 3a-
JUIIVIACH TICIS MOMePeaHbpOTo npuitoMy. Beporo 10
(2%) pecnionieHTIB cKa3aiy, 10 Kymwin yepe3 [Hrep-

HET, J1aB 3HailoMuii 00 POANY YU OTPUMAITH IHIITUM YH-
HOM. TiJIbKM OZIMH PECIIOHAEHT HE MaM’siTaB J¢ B3SB
AHTUOIOTUKY [T IPUHOMY.

Yortupucra i’ ataecat tpu (90,42%) pecnioneHTa
BBAXKAIOTh, IO NPUHOM aHTHOIOTHKIB BapTO IIPHIIH-
HUTH TOJI, KOJH IPUHHSIHN BC1 JIKU 38 pEKOMEHAAIIIEI0
mikapst uu (apmanesra, 28 (5,59%) omuraHux — TOAI
KoJu mouyBaem cebe kparue, a 20 (3,99%) He 3HaOTH
KOJIM BapTO NPHUNUHITH HPUHOM aHTHOIOTHKIB. 3ara-
JIOM TIOKa3HUK OOI3HAHOCTI y IbOMY MUTaHHI JOCHUTH
BHCOKHIA (puc. 6)

4%

B Konu BM NpUNHAAK BCi
AHTUBIOTMKM 3a
pekomeHAauieto nikapa
abo dapmauesTa

W Konu noyysaeww cebe
Kpalle

W He 3Hato

Puc. 6. Po3nodin ionosioeii pecnondenmis na RUMAanHsA KOau Cio RPURUHUMU RPUTOM aHMUOIOMUKIG?

IMpu ouiHui nBOX TBepKeHb: (1) «MokHa BHKO-
PHUCTOBYBATH TaKi X aHTHOIOTHKH SIK B 3HAHHOMHUX 1 po-
JIMYIB, SIKIO TAKi JIIKH BUKOPUCTOBYBAIMCH ISl JIIKY-
BaHHs Tiel 5k XBopoOu» Ta (2) «MoxHa KymnyBatu abo
BUMAraty y JiKapsi Ti ) aHTHO10THKH, SIKi BU IPHUAMAIIA
paHilie, B BUIIAJIKy, KOJIM BH XBOpIETE, a Ti aHTUOIO-
THKH JIOTIOMOTJIA MHHYJIOTO Pa3y BaM OJIy»KaTu [PH Ta-
KHX JK€ CUMIITOMAX», SIKi JOCUTh YaCTO MOXYTh BUKJIH-

KaTH MOMUWIIKU Yy TPU3HAYEHHSX, OUIbLIICTh PECIIOH-
JICHTIB TI0Ka3aJi0 CBifi BUCOKHI PiBEHb 3HAHb Ta PO-
3yMiHHS nipobsieMu (puc. 7). Mu MoxeMo 6a4uTH, 110
PECTIOHAEHTH YiTKO 3HAIOTh, [0 MpEnapaTH, SKi JOI0-
MaraloTh 3HaHOMHM YH pPOJMYaM MOXYTh HE JIOIIO-
MOTTH, ane pa3oM 3 THM 15% pecroHJeHTIB, sIKi BBa-
KAIOTh MOXJIMBUM MOBTOPHHUIA MPUAOM THX XKe XK aH-
TUOIOTHKIB, SIKI YCHIITHO BXXMBAIHCSI MUHYJIOTO pa3y.
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Puc. 7. Oyinxa meepodicerv pecnoHOeHmI8 Wo00 8HCUBAHHS AHMUOIOMUKIE

Ha nuTanHs 3 MHOKMHHUM BHOOPOM PO XBO-  BBAXKAIOTb, IIIO TPUII Ta 3aCTYLy MOKHA JIIKYBaTH 32 J0-
poOu i cTaHu, sIKi MOXKHA JIIKyBaTH 3a JOTIOMOTOI0 aH-  [TIOMOTOI0 aHTHOI0THKIB, 22% - Oue y ropii Ta 16,2%
THOIOTHKIB, PECIIOHICHTH BiINOBIiTalIKd MO pi3HOMY.  miapero (puc. 8).

Buxmukae 3aHenmokoeHHs, mo 28,7% pecnoHACHTIB

He yasnsato - 42
lfonoBHWit GiNnb IS )

IHdeKUii ceyoBoro mixypa, iHpekuii... 405

[oHopes 203

0 50 100 150 200 250 300 350 400 450

m Ocib

Puc. 8. Bionoeioi na numannsa « Ak eu esascacme, sKi Hedy2u MOX*CHA NIKYBAMU AHMUOIOMUKAMU? »



Norwegian Journal of development of the International Science No 47/2020 23

Hactynanii 010k mUTaHb CTOCYBABCS 0013HAHOCTI
HACEJICHHS 1I[0JI0 OCHOBHHX TEPMiHiB, SIKi BHKOPUCTO-
BYIOTBCS IIPH OOTOBOPEHHI MUTAHHS aHTHOI0THKOPE3U-
crertHocTi: (1) «AHTHOIOTHKOPE3UCTEHTHICTEY, (2)
«CymepbakTtepii», (3) «MikpoOHa CTIHKICTEY», (4)
«ABP», (5) «MennkaMeHTO3Ha CTIHKICTBY, (6) « CTiHKi
JI0 aHTHOI0THKIB OakTepii». bijble TpeTHHU pecroH-
JICHTIB HIKOJIM HE 4yJY Npo jaHi TepMinu. HalimeHm
BITi3HaBaHOMW (83,2% He uynu) € abpesiatypa ABP, a
HaWOUIbIl «Bimomum» (Bcboro 14,2% He wymm) —

TepMiH «CTiliki 10 aHTHOIOTHKIB OakTepii». 3 TOUKH
30py KaHaJIiB MOUIMPEHHs iH(opMalii mpo aHTHOI0TH-
KOPE3UCTEHTHICTh Cepes HACEICHHS HaHOIIbII ONTH-
ManeHUME € 3MI (Tasera, TenebaueHHs, paiio) Ta KOH-
CyJbTalii Jikaps abo MexcecTpu. 3a BiOMOBIIIMH pe-
CIOH/ICHTIB MOXHa  3pOOWTH  BHCHOBOK, IO
(hapManeBTH/IPOBI30pU HE JOCTATHHO KOHCYJBTYIOThH
HaceJeHHs 3 MHUTaHHS AaHTUOIOTUKOPE3UCTEHTHOCTI

(puc. 9).

TepMmiH 6

Tepmin 5
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TepmiH 1

IHWwe

He nam'atato

B Y cneuianbHii nekuii, bpowwypi,
NIACTiBLI, NOBIAOMNEHHI anA

Hace/IeHHA 3 LUbOro NUTaHHA
m 3i 3MI (raseta, TenebayeHHs,
417 paaio)

Yys/uyna Big 3Haliomoro abo
poauua (y Tomy yucni B
couianbHUX meperkax)

m MNoscHioBas/na
dapmauesT/nposizop
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megacectpa
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Puc. 9. Obisnanicmo nacenentsi 3 mepminamu, sKi BUKOPUCTIOBYIOMbCA NpuU 8ueuenHi numanns ABP

HactymauM 650kOoM mHTaHb OyIIO OIIHUTH Pi3HI
TBEPKCHHS K «KOPEKTHI UM HEKOPEKTHI» Ha JyMKY
pecrionneHTiB. 78,84% pecnoH/IeHTIB BBa)KalOTh TBEP-
JOKeHHST «AHTHO10THKOPE3UCTEHTHICTh BUHUKAE, KOJIH
OpraHi3M CTa€ CTIHKMM 10 aHTHOIOTHKiB, i aHTHO10-
TUKH Oipie He eeKTHBHI» KOpeKTHUM. 88,62% omm-
TaHUX TOTOKYIOTECS 3 TBepIKeHHAM «barato iHdek-
i CcTaloTh BCe OUTBII CTIMKWUMH JO JKyBaHHS aH-
TubioTHKamMm». 86,43% pECTOHIEHTIB BBaXKAIOTh, 110
JKyBaHHS iHQEKUIH, IKi BUKIMKaHI CTIHKUMHU 30y THH-
KaMu OyJie CKJIaIHUM a00 HeMOuBUM. 19,36 % omu-
TaHUX BBaKAIOTh, IO MUTAHHSA CTIHKOCTI 0 aHTHOIO-
THKIB HE MOXXE TOPKHYTHCA iX abo IXHIX PpOJMH.
89,62% onuTaHUX pO3yMilOTh, IO Mpobiaema aHTHOio-
TUKOPE3UCTEHTHOCTI — 1€ He Tpo0JieMa iHIIUX KpaiH.
Binpme Tperunm pecnionaeHTiB (34,73%) BBaXKaroTh
ABP mpob6neMor0 TiJIbKH THX, XTO PETYJSIPHO BXKHUBAE
npotuMikpo6Hi JI3, a 41,12% BBaxkaroTh, IO pe3u-
CTCHTHI IITaMH OakTepiif He MOXYTh IOIINPIOBATHCH
BiI JFOOWHH IO JTIOOWHU. AOCOIMIOTHA OUIBIIICTH

(85,03%) posymie, mo iHGeKmii, cTiiiki g0 aHTHOIO-
THKiB, MOXYTh 3poOuTH Habarato HeOe3NeYHIIMMU
Taki MEIWYHI NPOLENYPH, SIK XIpypridHi BTpYUaHHS,
TPaHCIUTAHTAIiS OPTaHiB UM JIIKYBaHHS PaKy.
BinbmicTs pecrioHIeHTIB MOBHICTIO a00 YaCTKOBO
MTOTO/KYIOTBCS 3 TAKUMU 3axofamMu 6opotedu 3 ABP:
(1) 94,81% - nrogu MOBWHHI BXXKMBATH AHTHOIOTHKH
JUIIE TOMAi, KOJIM TaKi JIKW NPU3HAYMTH Jikap; (2)
83,63% - depmepu moBHHHI aBaTH MeHIe aHTHOIO-
THKIB CUIBCHKOTOCTIONapChbKUM TBapuHaM; (3) 86,23%
- JIFOIM HE TTOBWHHI 30€piraTé 3ajHIIK{d aHTHOIOTHKIB
1 BUKOPUCTOBYBATH TaKi JIIKK 3T0JIOM caMi IpH 1mo1io-
HUX 1 IHIIMX 3aXBOPIOBaHHAX; (4) 88,42% - GaTbku 10-
BUHHI NEPEKOHATHCS, 10 BCi MICTUICHHS y IXHIX JiTeit
3pobieHi BuacHO; (5) 94,01 % - moau MOBHUHHI pery-
JIIPHO MHUTH PYKH 3 MUJIOM, JIEKUJIbKa pa3iB Ha JIEHb i,
000B’s13k0BO TIepen mpuiiomoMm iki; (6) 97,41% -
Jlikapi MoBWHHI MPU3HAYATH aHTUOIOTUKH JIUIIE TOJI,
KOJNM Taki JIikK HeoOXximHi xBopoMmy. B ocramHBROMY
ITyHKTi THX, XTO OyB O 9aCTKOBO UM MOBHICTIO POTH
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He BUABMIOCH. [IyHKTH «Y SOy MOBUHHI BUHATOPOJ-
JKyBaTH PO3POOKY HOBHX aHTHOIOTHKIBY 1 «DapmarieB-
TUYHI KOMIAaHii TTOBHHHI pO3pOOIATH HOBI aHTHOIO-
THKM» HE MalH TaKoi BUCOKOI MIATPHMKH y PECIIOH-
neHTiB. Lle MOXXHA MOSICHUTH THM, IO HACEICHHS HE
posyMie yciei rmubuan npodiremu ABP i motpe6u cBiTy
B HOBHMX aHTHUMIKpOOHHMX 3aco0ax 3 HOBUMHU Me-
XaHi3MaMH il

Binbmricts pecrionnentis (77,05%) nmosHicTio a60
YaCTKOBO ITOTO/KYIOTBHCS 3 THM, III0 aHTHOI0TUKOPE3H-
CTCHTHICTh — OJ{HAa 3 HAWOUIBII aKTyaJIbHUX MPOOIIEM,
3 SIKOKO CTHKA€ThCs CBIT. Pazom 3 TuMm 36,93% omura-
HUX aHi NOTOKYIOTECSA, aHl He TIOTO/IKYIOTHCS 3 THM,
10 MEOUYHI eKCIIePTH 3MOXKYTh BHUPIIIUTH IFO TIPO-
6imeMy 10 TOTrO, SIK BOHA CTaHE 3aHAJITO KPUTHYHOIO.
AbcomrotHa Oinmpmricts (88,82%) pecrioHIeHTiB BBa-
JKa€, M0 KOXKHUHM ITOBHHEH BiAMOBIAAIbHO BXKHUBATH
npoTuMikpoOHi JI3.

Tpoxu Oinblue nonoBunu (54,69%) pecrioHICHTIB
MOTO/KYIOTBCS, IO OJHA JIIOJMHA CAaMOCTIHHO He
3MOJKE CIIPaBUTHCH i3 Tpobnemoro ABP, mumie 22,75 %
BBAXXAIOTh, 110 MOJIOJIAHHS IaHOT NPOOJIEMH 3aJI€KHUTh
BiJl KOJKHOTO 3 Hac.

Maitke momosuHa (49,1%) pecrmoHIEHTIB TOTOA-
JKYIOTBCS 3 TE3010, IO M HE 3arpo’Kye 3apakeHHS CTiH-
KAMH JI0 aHTUOIOTHKIB iH(EKIisIMH, SKII0O BOHHU TIpa-
BIWJIBHO NpUIMatoTh aHTHO10THKH. Takox 50,9% omn-
TaHWX BB@XalOTh, IO BOHM B Oe€3Iell, SKIIO BOHU
3aBXIH JOTPUMYIOTHCSA HOPM TiTi€HH Ta caHiTapil.

Benuka yactuna (81,6%) pecroHICHTIB BBaXa-
I0Th, 0 B YKpaiHi aHTHOIOTUKY IIUPOKO BUKOPHUCTO-
BYIOTBCSI y CUILCBKOMY FOCHOZAPCTBI.

BucHoBok. Bennka yacTrHa HacelneHHsd YKpaiHu
O3HallOMJIeHa 3 IHTAHHSAM AaHTHOIOTHKOPE3UCTEHT-
HOCTi. Po3risiHyBIIM BIiANOBiZI Ha 3amMTaHHS, 3pO-
3yMLJIO, III0 PECTIOHACHTH HE JI0 KiHII 00i3HaHI 3 TIOKa-
3aHHAMH U TPU3HAYeHHS aHTHOIOTHKiB. Ha Xaib,
OUTBIIICTE PECTIOH/ICHTIB MOUyBae cebe y Oesrerni rme-
pexn ABP, 1o Bka3ye Ha He yCBiIOMIICHHS ycCiei HeOe3-
NeKH JlaHoi mpobieMu. BBaskaemo, 110 AOLIIBHO po-
3poOUTH Ta TPOBATUTH iH(GOPMAIIHY KaMITaHIlO 3

migBUIeHHs 00i3HaHOCTI 3 muTanHa ABP cepen Hace-
neHHs gyepe3 3MI ta comianpHi Mepexi. Takox, B po-
60Ti mpoBi30OpiB Ta (hapMareBTIB YaCTilIe HATOJOIIY-
BaTH B Oecimax 3 MaiieHTaMu Ipo HEOEe3MeKH Ta MpH-
YMHA BUHUKHEHHS MIKPOOHOI CTIHKOCTI cepen
HACEJICHHS Ta MOKIIMBOCT1 KOPEKIIil TOTaHOTO CaMOIIO-
YyTTsl TAI€HTIB, SIKE BOHU XOYYyTh JIKYBaTH CaMo-
CTIiiHO 0e3 KOHCyNbTamil Jkaps, Oe3penenTypHUMH
npenapaTamH.
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Abstract
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Modern conditions require from higher education institutions to adjust the system of providing educational
services considering risk situations that limit the mobility of its participants. The article provides a scientific jus-
tification of the information-analytical complex of providing practical training of pharmacy specialists. The pre-
sented results of the development database electronic organizing process of practical training with using Goog-
leApps services testify the efficiency in conditions of distance learning.
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Formulation of the problem

Practical training of pharmaceutical personnel is an in-
tegral part of the educational process in the conditions of
pharmaceutical education transformation. Practical
training programs and production practices in the learning
process allow students to develop their own skills in phar-
maceutical activities, contribute to the development of crit-
ical thinking and solving professional problems have de-
fined in the recommendations of the International Pharma-
ceutical Federation [1]. All of these determine the topicality
of creating an information and analytical set of activities
which will ensure the quality of the process of practical
training in higher education institution (HEI).

Information-analytical support of practical train-
ing involves the creation of a mechanism for collecting,
obtaining, accumulating, storing and using information
resources that simplify the process of organizing and
quality control of taking educational and industrial
practice by students. Development and implementation
of methodological bases of information-analytical sup-
port of practical training provides information needs for
participants of educational process, allows to monitor
the stages of practice, minimizes the risks of late docu-
mentation, provides feedback with students and prac-
tice bases, etc.

Analysis of recent research and publications

The results of scientific research aimed at optimiz-
ing the practical training of pharmacy specialists are
presented in [2, 3, 4-7] , along with the issue of infor-
mation and analytical support of practical training of
students HEI proficiency for pharmacy were not studied

The purpose of scientific research is development
scientifically based principles of information-analytical
providing practical training for pharmacy specialists.

Presenting main material

Firstly, practical training the person who studies in
HEI is provided by taking of practical training at enter-
prises, in institutions and organizations according to the

concluded agreements; secondly, heads of enterprises, in-
stitutions and organizations are obliged to provide appro-
priate conditions for internships in production and ensure
compliance with the rules and regulations of labor protec-
tion, safety and industrial sanitation according to the law;
thirdly, internships by students are carried out according
to current legislation were defined in article 51 "Practical
training of people studying in institutions of higher educa-
tion" the Law of Ukraine "On Higher Education” [8] .

In modern conditions, the development of scientifi-
cally based methods of organizing practical training be-
comes relevant, which does not regulate only the organ-
izational aspects of conducting practical training, but
also the conditions and its outcome.

It should be noted that the process of organizing
practical training (Fig. 1) is time-consuming and re-
quires significant time for its implementation, which
determines the relevance necessity of the development
and implementation of the information in HEI activities
of the information-analytical system. The presence of
such a system allows to ensure the appropriate level of
organization of practical training, process management
and control, accounting and data analysis due to the
formed electronic database of this process [3, 9].

Based on the analysis of data from the scientific
literature and modern experience of advanced free eco-
nomic zones [10], we have created an electronic data-
base of the process of organizing practical training us-
ing GoogleApps services.

Electronic database of the organization process of
practical training is an automated system for collecting,
registering, processing and analyzing data on the practical
training of students of HEI (Fig. 2). The owner of the da-
tabase is a structural subdivision of the institution, which
is responsible for the organization and conduct of practical
training, the manager - directly HEI. remote access of dis-
tributed requests
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Fig. 2. Scheme of interaction of the electronic database of the process of organization of practical training with
other modules

The electronic database of the process of organiz-
ing practical training consists of:

- four modules:

Module 1 "Information about practices”;

Module 2 "Information about students";

Module 3 "Information about the departments that
manage practice";

Module 4 "Information about practice bases";

- Five Google Forms:

Google- form "Distribution to practice";

Google- form "E-referral to practice™;

Google-form "Report of the department on prac-
tice™;

Google-form " Level of practical training ";

Google-form "Monitoring the graduates of em-
ployment ";

- Three Google Docs:

Google- document "Practice Agreement";

Google-document "Order on student internship™;

Google -document "Practice Diary".

Module 1 "Information about practices™ integrates
the information from the modules "Curriculum®,
"Dean's Office", "Methodological work™ and has sec-
tions which contain information on the field of
knowledge, specialty, educational program, educa-
tional degree, form and term of study, names of practice
and its duration, the semester in which it takes place,
the responsible department and the dean's office (Fig.
3).

Code of practice
Field of Imowledge Name of practice Group code L
Name of specialty Noduls
"Curricula” Course Number of groups < Nodule -
The name of the "Dea.n'lzl
educational program Semester Name of the ) Office
. responsible dean's <
Educational and I\umhexre;ifEC'IS Temm of practice office
qualification level eredits
type of test
y Type of practice base:
Fomm of study Hummberofweeks p-h.-a.nn]:I a::li- enterprize, - Medule
Name of the 7 = "Methodical |- |
) laboratory, hospital work" ~
Training period Total mumber of responsible
hours department
MNumber of hours of Wumber of hours of
clazsroom work self study

Fig. 3. Structure of module 1 "Information about practices"

Module 2 " Information about students " integrates
information from Module 1 and the "Dean's Office"
module. This module contains information about the
practice code; last name, first name, patronymic of the
student; group code, telephone, e-mail address and a
place of residence (registration) of the student (Fig. 4).

Information "Practice code" (A) is transferred from
Module 1, "Surname, name, patronymic of the student",
"Group code", "Phone", "E-mail address", "Student's
place of residence" and additional information - from
the module " Dean’s office".
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Name of the student

Module 1
(1)

Module “Dean's

group code
office”

phone
number

practice code Module 7  Eemail

M2 )
*L) " place of residence

" additional information: zbout academic

achievements, knowledge of foreizn languages,

participation in competitions, topics of
aualification works. intermshivs. ete.

student portfolio

Fig. 4. Diagram of data flows of module 2 formation "Information about students™

Module 3 "Information about departments that
manage practice” integrates information from Module
1, module "Personnel Department” (Fig. 5). Infor-
mation "Name of the department that manages the prac-
tice" is transferred from Module 1, information B-D -

Meodule 1
(1)

from the module "Human Resources Department”, in-
formation E-G is provided by the departments of the
HEI.

Module
"Human
Razsources

The name of the
department that
manages the
practice

Address of the
department

Website of the
department

Name of the head
of the department, [— =

E-mail address of the
person responsible for
< the management of

scientific degree, Mﬁ; 3 the practice from the
academic title department
> =
/ ™

Name of the person

responsible for the Phone number of the

manazement of the person responsible for

o the management of the

de'PpI:}tC:ithﬁzg fh'eﬁc practice from the
degree, academic title department

Fig. 5. Detailing of module 3 "Information about departments"

Module 4 "Information about practice bases" inte-
grates information from Module 1, License Registers of
the State Service of Ukraine for Medicinal Products and
Drug Control and has sections: serial number of the

agreement on practice; date of concluding the intern-
ship agreement; term of the contract; name of practice
base: licensee; name of the pharmacy; address of the
practice base; telephone, E-mail, practice database site;
last name, first name, patronymic of the head of the
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practice base, position; last name, first name, patro-
nymic of the person responsible for the management of
the practice from the base of practice, position; tele-
phone number of the person responsible for the man-
agement of the practice; E-mail of the person responsi-
ble for the management of the practice; practice code;
the name of the educational program; type of practice

base (Fig. 6). Information A-C is written down directly
by a specialist of the Department of Practice and Em-
ployment Promotion, information D-G is integrated
from the Licensing Registers of the State Service of
Ukraine for Medicines and Drug Control, information
H-K is provided by practice databases, information L-
N is transferred from Module 1.

(integrates with Module 1

Module 4
4

integrates with the license registry

l

i3 made out by the specialist

J 1

(¥}

provided by practice bases

3 4

Sequence number of
the contract on
practice

Name of the licensee

Last name, first name
of the head of the
practice base,

position J

Code of practice

T
il

The name of the

Date of concluding pharmacy

the agreement on
practice

!

1 Practice base address

Term of the contract

Phone, E-mail,
practice database
website

The name of the

educational
Last name, first name, s
of the person pr %r
responsible for the 7
management of the
practice from the base
of practice, position

Type of practice
base

Phone number of the
person responsible for
guiding the practice

E-mail the person
responsible for guiding
the practice

Fig. 6 Detailing of module 4 "Information about departments™

One of the components of services GoogleApps is
Google-forms, which is a convenient tool that helps to
solve certain production tasks effectively, optimizes the

use of working time by structural units of the HEI that in-
volved in the organization of practice (table).

Table

Scope of Google-forms in the process of organizing of practical training

Name of Google-

Purpose of development

Persons for whom
Google forms are

form :
intended
Distribution to prac- | Information support, student's motivated choice of practice | Students
tice base
E-referral to prac- | Monitoring the progress of practice, receiving feedback | Practice leaders from ba-
tice from the practice base ses
Level of practical | Determination of quantitative and qualitative indicators of | Students, practice leaders
training the effectiveness of the process of organizing practical | from the HEI and practice
training and directions for its improvement bases

Department  Prac- | Analysis of the results of practical training Practice leaders from HEI,
tice Report teachers of departments

Monitoring the em-
ployment of gradu-
ates

ates and employers

Obtaining the number of employees by specialty, analysis
of prospects and opportunities that HEI provide to gradu-

Graduates

With the help of Google-form "Distribution to prac-
tice" students are assigned to practice bases (Fig. 7), which
is an electronic service for students and integrates infor-
mation from Modules 1-4 of the electronic database of the
process of organizing practical training, it is filled by the
student and contains seven sections. A copy of the answer

filled out by the student of the Google-form "Distribution
to practice " is automatically sent to him/her e-mail ad-
dress and to Employment Practices and Promotion De-
partment in order to conclude agreements on practice, is-
sue E-referrals, preparation of orders to practice.
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Form code, specialty name, course

Onuc dopmu

Information about practices

The list of types of practice, duration and terms of carrying out, types of bases of practice is specified

Information about the student

Methodical support of practice

o methodical 1

for practice are provided

Information on practice bases

The surmame, name, patronymic of the head of the practice from the base, contact phone number, address of the practice £
are indicated

Information about the departments that manage the practice

The list of departments that manage the practice, surname, name, patronymic of the head of the department and respansit
the management of practice from the department

The sumame, patronymic (in full), e-mail address, contact phone number for communication on practice issues, group code

ndicated

Chaice of practice base

Regquirements for trainees

The list of necessary documents, requirements to appearance, place and time of arrival, duties of the trainee at each stage
process of the organization of practical training is provided.

References to practice bases are provided and two lists are offered: the list of bases of practice of NUPh, the list of bases

practice of different regions of Ukraine

Rationale for choosing the base of practice:

Answer options are provided: | am currently working; | want to work in this institution during practice; plan to work after
graduation; | intend to pass an internship; parents recommended; convenient location of the practice base (at the place of

residence); in order to implement the internship program; | want to continue the family dynasty

The question is provided in case of occurrence when filling in the distribution |D E
form

Onuc (HeosoE'A3K0BO)

Fig. 7. Google form "Distribution to practice”

Google-form "E-referral™ (electronic referral of a
student to practice) is an electronic service for practice
managers from databases, which allows controlling the
arrival at a particular practice base, monitoring the pro-
gress of practice; get the total number of students aimed
at a specific base of practice; reduces time and money
spent on communication with the head of practice from
the base and the preparation of referrals for practice.

"E- referral " on the example of the
pharmacy network of KP ChOR
"Pharmacy"

Jis the basis for enrollment in practice/

communal enterprise of Kharkiv regional council "PHARMACY"
Kharkiv, 37 Architect Alyoshin Ave., letter "A-5"

The person responsible for guiding the practice of higher education seekers from
pharmacy chain Mitronova Elena Vladimirovna, tel. +38 (067) xxxxxxx

*0G0B'A3K0BE NoNe

To the director Feoklistova Elena Vitalievna
The e-referral is automatically transmitted 1o the head of the pharmacy netwaork and the person
responsible for guiding the practice

According to the agreement dated 14.11.2019 N2 134, which was concluded
with the Municipal Enterprise of the Kharkiv Regional Council "PHARMACY" we
send to the practice of the applicant (s) of higher education of the National
University of Pharmacy:

Indicate your last name, first name, patronymic (in full): *

Bawa BianosiAbL

Enter group code: *

The form must indicate the period of practice (be-
ginning and end) for planning of the working day of
specialists of practice bases. The e-referral is automati-
cally transmitted to the manager and the person respon-
sible for managing the practice from the databases (Fig.
8).

You can specify a specific pharmacy of the pharmacy network (specify the
pharmacy number or its address):

Bavua Bignosigb

Justification of the choice of the base of practice by the applicant of higher
education: *

O 1 am currently working;

(O Baxaw y uboMy 3aKnaal NPaLIOBATH NIA YaC NPAKTHKN

(O 1 wantto work in this institution during my internship

(O 1intend to do an intemship;

() Parents gave a recommendation;

O BapianT 6

O Convenient location of the practice base (at the place of residence);
(O norder to implement the internship program;

(O wantto continue the family dynasty

O e

Term of practice (beginning and end of practice): *

Bavua Bignosigb

Fig. 8 Google-form "E- referral " on the example of the pharmacy network of KP ChOR "Pharmacy"

The proposed electronic database of the process
practical training organizing is designed to drafting of
the documents related to ensuring the quality of practi-
cal training students, as well as relation with probable
employers. All information contained in the proposed
database, except for personal data and information with
limited access, is available in open data format. The stu-
dent has full access to the information required at any

stage of the organization of practical training. Cost-free
and free access of users to the information presented in
the electronic database of the process of organization of
practical training is carried out through the official
website of the HEI. Distributed requirements access al-
low to work with data from any source, to get an access
to data from several sources in a single query.
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Conclusions.

Developed and tested information-analytical sup-
port of practical training in the form of an electronic
database of the process of organizing practical training,
which contains four modules ("Information about prac-
tices", "Information about students", "Information
about the departments that manage practice"”, "Infor-
mation about databases practices"); five online forms
("Distribution to practice", "E-referral to practice",
"Report of the department on practice”, "Level of prac-
tical training", " Monitoring the employment of gradu-
ates "); three online documents (“Practice Agreement ",
" Order on student internship ", " Practice Diary ).
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Prokopenko T.

Tina S. Prokopenko, PhD in Pharmacy, Associate professor, National University of Pharmacy, Kharkiv

Goryacha L.

Larisa O. Goryacha, Lecturer, Teaching Methods Expert, National University of Pharmacy, Kharkiv

Abstract

Results of assessment by employers, teachers and students of the importance of educational disciplines of the

educational and professional program in the specialty "Pharmacy" for pharmaceutical professional occupation are
presented in the article. The obtained results should be used in credit time distribution for academic disciplines in
the educational and professional program, considering their role in formation of the competencies of future spe-
cialists.

Keywords: pharmacy technician, educational and professional program, academic disciplines, competencies

The global trend of pharmaceutical practice in In Ukraine, pharmaceutical industry workers

pharmacies is to rely on pharmacists having secondary
special education, performing a number of ancillary
functions under the supervision of a specialist with
higher education.

having secondary special education are represented by
specialists — pharmacy technicians who work under the
direct supervision of a pharmacist, perform the
functions of manufacturing drugs, dispensing over-the-
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counter drugs, and provide information and advice to
customers. In rural areas pharmacies, pharmacy
technicians can work as a head of pharmacy and deputy
head of pharmacy [1, p. 184].

Education of pharmacists is carried out according
to the educational and professional program (EPP),
which determines basic requirements for results of
students’ training as mastered program competencies —
general and professional [2].

Program competencies of the students are formed
during the study of academic disciplines, which are
grouped into cycles of general education (social and
humanitarian disciplines, as well as natural science
disciplines) and vocational education (vocational
disciplines) in the specialty "Pharmacy" educational
program. General competencies form in result of
mastering by students the disciplines of the general
training cycle. The cycle of professional disciplines
ensures professional competencies development of
future pharmacists.

The teaching program is organized as a course
based on two-year (on the basis of complete general
secondary education) and three-year (on the basis of
basic general secondary education) students’ training
with the following possibility of continuing education
in higher pharmaceutical education institutions
(Universities) on a accelerated learning course. The
educational program is the basis for the recognition of
professional qualification “Pharmacy technician” and
is 120-180 ECTS.

To realize the issues concerning formation of
competences in students of EPP of specialist in

pharmacy, 29 (Educational Program of 2018 year)
disciplines study is being provided.

The purpose of our study was to estimate the
opinion of employers, teachers and students concerning
the level of importance of the disciplines of the
educational program for professional occupation of a
pharmacy technician.

Involvement of three focus groups of respondents
in the survey increases the impartiality of the evaluation
procedures [3, p. 95-99; 4, p. 13].

The importance of academic disciplines was
assessed using five-point scale: 1 point — “not important
at all”; 2 — “rather unimportant”; 3 — “partially
important”; 4 — “important”; 5 — “very important”.

The total quantity of respondents was 274
(100.0%). They were divided as follows: students — 122
(44.5%), teachers — 58 (21.2%), employers — 94
(34.3%).

Table 1 presents mathematical processing of sur-
vey results in the mentioned respondents’ groups. The
Description part of the survey results for each group of
the respondents is presented as medians and inter-quar-
tile intervals of assessments of importance of each of
the disciplines (Me [LQ; UQ]), as well as mean points
and standard error (M + m). To determine the statistical
significance of the differences in assessments of the im-
portance of individual disciplines for the profession be-
tween three groups of the respondents, a nonparametric
analogue of analysis of variance — the Kruskal-Wallis
test (H) was used. All calculations were performed with
95% confidence

Table 1
Estimation of the social and humanitarian disciplines importance by the respondents
Students Teachers Employers
R . Me Me Statistical significance of the
DiEilive MS[(ID‘]Q’ M+m [LQ; M+m [LQ; M+m | differences between the groups
uQl] uQj
F‘;?\?ﬁ)”;g”;"’l"cz |°f L2y | 155+ |2 [L|251% )2 [1;| 219+ | HN=133)=1852547,
P : 0.09 | 4] 020 | 3] 0.19 | p=0.0001<0.05
knowledge
_ 185+ |3 [2;]297+[3 [2;] 292 + | H(2,N=134)=28.76989,
Culwrology | 2[1:21 | "515 | g 021 | 4] 0.18 | p=0.0000<0.05
Ukrainian lan- 413; 5] 382+ |5 [4;]|437+|5 [4;] 430 | H(2,N=134)=10.99154,
guage : 0.14 | 5] 0.7 5] 0.19 | p=0.0041<0.05
Foreign language | 4 [3: 5] 365+ |5 [3;]429+ |4 [3;]343+|H(2N=133)=11.16470,
ghianguag * 014 |5] 015 | 4] 020 | p=0.0038<0.05
Fundamentals of 3[2: 4] 310+ |4 [3;3.60+ |4 [3;]346+ | H(2, N=134) =4.81416,
Law : 0.15 | 5] 021 | 4] 0.17 | p=0.0901>0.05
History of 2[1: 2] 174+ |3 [2;]3.00+]3 [3;]|297 £ | H(2, N=134)=41.83958,
Ukraine ' 0.12 | 4] 0.19 4] 0.15 p=0.0000<0.05
. , 211+ |3 [2;]257+ (3 [3[311+|H (2, N=134)=19.09707,
Sociology | 2[1:3] | 54y | g 019 | 4] 0.18 | p=0.0001<0.05
. _ 244+ |3 [2;]274 ]2 [1;]1.92+|H@2 N=134) =8.441256,
Economic theory | 2[1;3] | 7 17 | 4 019 | 2] 0.14 | p=0.0147<0.05

Ukrainian and Foreign languages, as well as Fun-
damentals of Law, were considered by the respondents
(employers, teachers and students) to be the most im-
portant disciplines for the future specialty.

Table 2 presents results of the respondents’ opin-
ion regarding the importance of natural science disci-
plines for the future specialty.
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Table 2

Estimation of the natural science disciplines importance by the respondents

Students Teachers Employers Statistical signifi-
R Me . Me[LQ cance of the differ-
Lreerpllins [LQ; M+m MS[&Q ’ M+m ; M+m ences between the
uQJ uQj groups
370+ H(2, N=134)
Botany 3[2;4] | 290+016 | 4[3;5] | 400+0.14 | 4[3;5] | )5 =19.43802,
' p=0.0001<0.05
; H(2, N=134)
'Eorgf"“:'c 3[2:4] | 2774017 | 4[3:4] | 3.69£015 | 4[4;4] 3(')8f n =21.19160,
chemistry ' p=0.0000<0.05
Anatomy with 4354 H(2, N=134)
Physiology 4[4;5] | 4154013 | 5[4;5] | 454011 | 5[45] | "5 =3.954938,
Fundamentals ' p=0.1384>0.05
Hygiene and 3054 H(2, N=134)
Ecology Funda- | 4[2;4] | 339+0.16 | 4[3;4] | 351016 | 4[45] | "¢ =6.635196,
mentals ' p=0.0362<0.05
. _ H(2, N=134)
Orgar_"f chem- | 31041 | 3004017 | 4[3:5] | 3774015 | 4[3:5] 3(.)9in =14.35335,
Istry ' p=0.0008<0.05
281+ H(2, N=134)
Life Safety 3[2:4] | 277016 | 3[2;4] | 3.09+023 | 4[3;4] | ). =15.51031,
' p=0.0004<0.05
T H(2 ,N=134)
2’“0(;0["0'?9?' 3[2;4] | 297015 | 4[3:4] | 3.60£0.15 | 4[34] 36755 =12.43690,
undamentals ' p=0.0020<0.05

According to the students’ opinion, among the nat-
ural science disciplines, the most important ones for the
future specialty were Anatomy with Physiology Funda-
mentals, Hygiene and Ecology Fundamentals. The
teachers considered Anatomy with Physiology Funda-

mentals and Botany to be the most important disci-
plines. The employers decided that all the natural sci-
ence disciplines are important for the profession.

According to the analysis of estimation of im-
portance of the vocational disciplines, the following re-
sults were obtained (Table 3).

Table 3
Importance of the vocational disciplines
Students Teachers Employers Statistical significance
Discipline Me[LQ; Me[LQ; Me[LQ; of the differences be-
U[Q]Q LT U[Q]Q LT U[Q]Q ik tween the groups
. H(2,
2w | 200 s | G| ame | % | n=1sa=27.8766
) ' ' p=0.0000<0.05
. 419+ 454+ 470 + H(2,
Latin language | 51[3; 5] 014 5[4; 5] 013 5[5; 5] 010 N=134)=5.370939,
' ' ' p=0.0682>0.05
. 421+ 4.46 = 459+ H(2,
First aid 51[4; 5] 013 5[4; 5] 0.13 5[5; 5] 0.14 N=134)=4.871099,
' ' ' p=0.0876>0.05
. H(2,
Phimﬁqﬁgﬁs‘“’“ 324 | 0 L ama | 300 | as) | 4SS | N=134)=1087718
' ' ' p=0.0026<0.05
4.85+ 5.00 + 492+ H(2,
Pharmacology | 5[5; 5] 0.08 5[5; 5] 0.00 5[5; 5] 0.05 N=134)=2.984162,
) ' ' p=0.2249>0.05
H(2,
Drug technol- | 5 1. 5 4(')4;); 5 [4; 5] 4(')4f | sl 463f5i N=134)=1.091122,
09y : ' ' p=0.5795>0.05
453+ 4.60 = 4.41 = H(2,
Pharmacognosy | 5 [4; 5] 010 51[4; 5] 0.12 51[4; 5] 0.13 N=134)=2.025860,
) ' ' p=0.3632>0.05
Organization H(2,
and Economics | 5[5:5] | o' | 5[4:5] | %0 | smais] | 00| N=134)=6.243477,
in Pharmacy ' ' ' p=0.0441<~0.05
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Management H(2,
and Marketing | 4 [3; 5] 369f5i 4[4: 5] 4(')43; 4[4; 5] 4blf7i N=134)=2.874850,
Fundamentals ' ' ' p=0.2375>0.05
Information H(2,
technologies in | 4 [3: 5] 36819; 5[4 5] 4(')511; 5[4 5] 4(.)4;; N=134)=8.536629,
Pharmacy ' ' ' p=0.0140<0.05
Computer H(2,
technology in | 5 [4; 5] 463fsi 5 [4; 5] 4(')6fli 5 [4: 5] 464f3i N=134)=2.510874,
Pharmacy ' ' ' p=0.2850>0.05
HE,
Phytotherapy | 3 [3; 4] 364126i 413; 5] 4(')111; 5 [4; 5] 4(')5Z0i N=134)=24.12003,
' ' ' p=0.0000<0.05
Medical and
Pharmaceutical H(2,
Commodity sci- | 3 [2: 4] 3(.)211; 413; 5] 3685(; 413; 5] 3(')9Z8i N=134)=10.47432,
ence Funda- ' ' ' p=0.0053<0.05
mentals
Labor H2
protgctlon in the 3[2: 4] 2.82 + 4[2: 4] 331+ 4[3:5] 3.70 £ N=133)=11.00259,
industry 0.16 0.22 0.20 .
p=0.0041<0.05
Fundamentals

As to estimation of the vocational disciplines, sim-
ilarity of opinions of the groups of respondents con-
cerning Pharmacology, Organization and Economics in
Pharmacy, and Pharmacognosy is observed. Computer
technology in Pharmacy knowledge was highly appre-
ciated by the teachers. Latin language, according to the
employers, is also important for the future specialty.

It’s worth mentioning that the mean points of the
vocational disciplines given by the employers are
higher than the ones given by the students and the
teachers.

Table 4 shows generalization of the respondents’
assessments of importance of the educational program
“Pharmacy”.

Table 4
Estimation of importance of the teaching disciplines of the educational program “Pharmacy”
Students Teachers Employers Statistical
significance
- of the differ-
Training cycle Ms[(lg_]Q, M+m | Me[LQ; UQ] | M+m | Me[LQ;UQ] M=+m ences be-
tween the
groups
Social, 25 H(2, N=134)
humanitarian 2 1'25, 253+ 3.25 3.25+ 3.125 3.04 + =25.46413,
and economic 5 .875], 0.07 [2.75;3.875] 0.14 [2.75; 3.375] 0.11 p=0.0000
training cycle ' <0.05
H (2, N=134)
Natural and 3.00 3.14+ 3.71[3.29; 3.74 + 4.14 3.90 + =28.03872,
scientific cycle | [2.43;3.71] 0.10 4.14] 0.10 [3.57; 4.29] 0.13 p=0.0000
<0.05
H(2, N=134)
Vocational cy- 3.93 3.88 + 4.29 426+ 4.43 434+ | =19.26736,
cle [3.43; 4.29] 0.08 [4.00;4.57] 0.07 [4.07;4.64] 0.08 p=0.0001
<0.05

Consistency of estimates of assessments of im-
portance of the academic disciplines was very high in
the employers group (p=0.0000), rather high in the stu-
dents group (p=0.0000), and medium in the teachers
group (p=0.0000).

Systematization of the data of the analysis of the
respondents’ assessments of the importance of the edu-
cational program disciplines in future pharmacy techni-
cians’ formation points to the fact that the vocational
cycle disciplines were considered as the most important
by all groups of the respondents. At the same time, the
students give lower rating to the importance of every

training cycle for their future professional occupation
in comparison with the teachers and the employers.
Recently, a decrease in classroom programs and
an increase in independent learning share of students
have been observed in the academic disciplines pro-
grams. To realize the purpose of the educational pro-
gram for the formation of program competencies of fu-
ture pharmacy specialists, a method of problem-ori-
ented learning was implemented in the educational
programs of the professional training disciplines.
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The scientific works on the management of enterprises of the pharmaceutical sector and the application of
marketing systems in pharmacy are studied. A SWOT-analysis of the potential and development trends of
manufacturing enterprises of the pharmaceutical sector of Ukraine was conducted. On the basis of the conducted
PEST-analysis the macroeconomic factors in which the manufacturing pharmaceutical enterprise functions are
investigated. The purposes of marketing and communicative activity of production enterprises of the
pharmaceutical sector and criteria of their achievement are defined.
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Introduction

The development of the pharmaceutical sector is
one of the main indicators of sustainable development
of the country and a necessary condition for improving
the quality of human life. Addressing the
transformation of management mechanisms in the
manufacturing enterprises of the pharmaceutical sector
should be aimed at their adaptation to the changing
external environment, provided the combination of
economic interests of the state, business and society.

Marketing analysis of manufacturing enterprises of
the pharmaceutical sector of Ukraine allows businesses to
identify priority areas for improvement of technological
processes and management systems, taking into account
the characteristics and importance of pharmaceutical
production.

Issues of the current state of problems of
management of enterprises of the pharmaceutical sector
of Ukraine were considered in the scientific works of
many scientists: B. Gromovyk [1], A. Nemchenko [2],
I. Pestun [3], O. Posylkina [4], V. Tolochko [5] and
others.

A large number of works of scientists and
practitioners are devoted to the application of the
marketing system in pharmacy, special attention should be
paid to the studies of L. Dmitrenko [6], S. Zhadko [7], S.
Mnushko [8], S. Pashutin [9], A. Yudanov [10] and others.
However, a number of issues related to the use of
marketing analysis of trends in the development of
manufacturing pharmaceutical companies have not been
sufficiently studied and need to be considered and
addressed.

The purpose of the article is to conduct a
marketing analysis of trends in the production
enterprises of the pharmaceutical sector.

Materials and Methods

The methods used in the study include methods of
theoretical generalization, analysis and synthesis, the
method of SWOT and PEST analysis.

Results and Discussion

Today, the commercial success or failure of
businesses in any sector of the national economy is
determined by the level of use of marketing principles in
their activities. It is known that marketing is the process of
planning and implementing the development, pricing,
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promotion and distribution of ideas, goods and services to
create exchange situations that meet the goals of people
and organizations [11].

For manufacturing companies in the pharmaceutical
sector, the use of marketing tools plays a crucial role. That
is, with the help of marketing is the focus of production
enterprises to meet certain needs of consumers and the
market and increases the efficiency of its financial and
economic activities.

One of the important components of marketing
analysis is the external environment in which the
business entity operates. It, in turn, includes macro- and
micro-environment. The components of marketing
analysis of the macroenvironment include the
assessment of demographic, economic, social,
scientific and technical, political, legal and natural
conditions and cultural environment. The analysis
clarifies the impact of these conditions on the current
activities of economic entities. Regarding the

microenvironment, it is necessary to study the influence
of consumers (customers) of medicines, competitors,
intermediaries (wholesale pharmaceutical companies,
pharmaceutical distributors, carriers, etc.) and suppliers
of active pharmaceutical ingredients.

According to the authors, SWOT-analysis of the
potential and development trends of manufacturing
enterprises of the pharmaceutical sector of Ukraine is
an effective tool for marketing analysis and structural
description of strategic characteristics, potential
opportunities and threats from the external and internal
market environment in the pharmaceutical sector
(Table 1).

Assessing the strengths and weaknesses of the
industry (Strenght and Weakness) in comparison with
the opportunities and threats (Opportunities and
Threats) of the external market environment allows us
to identify trends in the pharmaceutical sector and find
optimal ways to implement them.

Table 1

SWOT-analysis of environmental factors and the internal situation on the development trends of
enterprises in the pharmaceutical sector

Internal environment

Strengths

Weak sides

Availability of technological potential of production
enterprises of the pharmaceutical sector, sufficient for
the manufacture of modern pharmaceutical products
Availability of domestic enterprises that are able to
compete with foreign pharmaceutical enterprises

The presence of manufacturing pharmaceutical
companies engaged in the implementation of their own
scientific developments

The cost of credit resources in Ukraine is higher than
profitability

Lack of large system integrated structures

High transaction costs

Outflow of skilled labor from Ukraine

Insufficient presence of Ukrainian pharmaceutical
manufacturers in the markets of developed countries
Energy and resource intensity of pharmaceutical

pharmaceutical companies in Ukraine by foreign
investors

Existence of projects of modernization, reconstruction
and technical re-equipment of domestic pharmaceutical
enterprises

Creation of powerful corporations with appropriate state
preferences

Emergence of authority and expansion of presence in
the markets of the European Union (EU), India, China,
Latin American countries

Favorable state policy of legislative and organizational
support of enterprises of the pharmaceutical sector of
Ukraine

A number of domestic pharmaceutical companies have | production
a sound development strategy Low innovative activity of pharmaceutical
Cooperation  with  foreign ~ manufacturers  of | enterprises
pharmaceutical products
Availability of leading specialists and highly qualified
personnel at domestic production pharmaceutical
companies
External environment

Opportunities Threats

Interest in lending to high-tech manufacturing | Insufficient state measures for the development of

domestic enterprises in the pharmaceutical sector
The general economic downturn, the difficult
demographic, socio-political situation in Ukraine
and the reduction of public funding

Increasing the number of foreign owners in domestic
pharmaceutical companies

Existence of more powerful manufacturers of
pharmaceutical products on the world market
Active activity of key competitors: EU, China, USA,
etc.

SWOT-analysis of environmental factors and the
internal situation on the development trends of manu-
facturing enterprises of the pharmaceutical sector al-
lows us to conclude that first of all it is necessary to
improve state policy in the field of pharmaceutical de-
velopment, create favorable conditions and measures

for pharmaceutical companies in Ukraine. Thus, today,
given the limitations and negative impact of the
external environment in which manufacturing
enterprises of the pharmaceutical sector operate and
based on the assessment of results and insufficient level
of competitiveness in global pharmaceutical markets, it
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is necessary to focus on internal factors of production
of pharmaceutical enterprises.

Given that the activities of manufacturing
enterprises in the pharmaceutical sector are closely
linked to the political, economic, socio-cultural and

technological environment of the country, the authors
consider it appropriate to conduct PEST-analysis,
which allows to identify macro-environmental factors
that play the most important role in enterprise
development (Table 2).

Table 2

PEST-analysis of macroeconomic factors of manufacturing pharmaceutical enterprises of Ukraine

Political factors

Economic factors

Unstable political situation

Instability of the legal environment

Imperfection of the legal framework

Constant changes in legislation and unstable
government policy

Unforeseen actions of state and local governments
Imperfection of the tax system

International political events

The economic crisis lasted

High cost of credit resources

Exchange rate instability

Increasing competition in foreign markets

Low profitability of production

A small number of pharmaceutical companies capable
of competing on an equal footing with foreign
multinational corporations

The level of GDP, GRP

Inflation rates

Unemployment rate

Insufficient state funding

Sociocultural factors

Technological factors

Reducing the attractiveness of work in pharmacy
Low social status in the manufacturing sector
National and religious factors

Inconsistency of available technical means

Insufficient level of automation and production
technology

Lack of proper level of information and communication
Low innovation activity

Political factors are always very important, both
for individual economic activities and for the entire
national economy, as they regulate the authorities to
obtain the resources necessary for the activities of
economic entities.

Economic factors dictate the rules of the game in
the market, respectively, their analysis should be
systematic and based on statistical reporting of
economic entities and other reports.

Assessment of socio-cultural factors of influence
allows to draw conclusions about the mood in society
regarding social security, to forecast changes in the
expectations of potential consumers of products and
services. The analysis of technological factors of
influence gives the chance to estimate "bottlenecks"”
and to make certain steps for improvement of
production technology and management system, to
create opportunities for release and realization of
qualitative production.

For  manufacturing  companies in  the
pharmaceutical sector, conducting a PEST analysis of
the macroenvironment is the first step in forming a
system of adaptive management to prevent threats,

reduce the negative impact on its activities and use
competitive advantages to maximize profits.

The next step of the study was to analyze the
marketing  communications of  manufacturing
companies in the pharmaceutical sector in order to
identify strengths and weaknesses. The main areas in
which the analysis was conducted by the authors are as
follows:

- the process of formation of marketing
communications at pharmaceutical enterprises, which
involves identifying the objectives and integration of
marketing tools used to maximize the impact of
communications on the efficiency of economic entities;

- effectiveness and efficiency of the system and
individual tools of marketing communications, taking into
account the communicative and economic efficiency and
effectiveness.

Within the framework of the proposed approach,
in addition to identifying the presence of clearly
defined goals, it is necessary to determine their order in
importance and criteria for achievement (Table 3).
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Table 3
Obijectives of marketing and communication activities of manufacturing enterprises of the pharmaceutical
sector
Target marketing Cycle of marketing commu- Criteria

nication activities

1. Growing share of the pharmaceutical market
2. Increasing sales of pharmaceutical products

20% of available

3. Improving the level of knowledge and image of
pharmaceutical products and manufacturing

Informing
buyers
Persuasion 50% consumers aged
30 to 60

pharmaceutical companies

4. Improving consumer satisfaction  with
pharmaceutical products

5. Increasing the marginal profit of manufacturing
pharmaceutical companies

30% consumers aged

Incentives to buy 30 to 60

In general, the goals of marketing communications
for manufacturing enterprises of the pharmaceutical
sector are much more and they all differ depending on
the financial and economic condition of the enterprise,
image and competitiveness of  manufactured
pharmaceutical products. Therefore, the main task of
the first stage of the analysis of marketing
communications is the correct and objective definition
of marketing goals. With regard to the choice of
communication tools, the manufacturing enterprises of
the pharmaceutical sector need to take into account the
specifics of their activities and the type of market in
which they mainly operate.

Approaches to the analysis of the effectiveness of
marketing communications may be different, due to
their multi-purpose orientation. One of the approaches
can be based on grouping the results of marketing
communications by criteria: attracting new customers,
retaining and developing of existing [12]. For the
manufacturing enterprises of the pharmaceutical sector,
this is an increase in the number of purchases of
pharmaceutical products, and the creation of the image
of the enterprise and products, and an increase in the
share of the pharmaceutical market, and an increase in
sales of manufactured pharmaceuticals.

The indicators that characterize the economic
performance of manufacturing pharmaceutical
companies, it is appropriate to include the share of the
pharmaceutical market, sales of pharmaceutical
products, profit of the manufacturing pharmaceutical
company.

Increasing sales of manufactured products has
always been one of the main goals of all pharmaceutical
companies, ie additional sales are the most indicative
result of communication activities. It is calculated by

the formula:
_ Ag XSXT

@™ 100% ' @,
ne Va — additional sales volume due to a certain
communication event, UAH;

As — average daily sales volume before the begin-
ning of the communication period, UAH;

S — relative increase in average daily sales for the
period of the communicative event compared to the
communicative, %;

T — the period during which the communicative
event was carried out, days.

Another important indicator for assessing the
effectiveness of marketing communications is the ratio
of growth in sales at the end of the communication
program to the amount of costs for marketing
communications:

_ Sa=Sp
E="5" 2)
ne E — effectiveness of marketing communication
activities;

Sa— sales volume after the completion of commu-
nication activities, thousand UAH;

Sp — sales volume before the beginning of commu-
nicative events, thousand UAH;

B — the amount of costs for communication activ-
ities, thousand UAH.

It should be noted that marketing communication
activities have always had a positive effect on the
formation and development of the image of
manufacturing pharmaceutical companies, and as a
result it makes a profit. However, unfortunately, not all
manufacturing companies in the pharmaceutical sector
pay due attention to the analysis of their own marketing
communications, the creation of an appropriate level of
monitoring of marketing activities to improve the
satisfaction of consumers of pharmaceutical products.

Conclusion

The marketing analysis of trends in the
development of manufacturing enterprises in the
pharmaceutical sector allowed us to conclude that there
are urgent problems with the current state of economic
entities, for which the use of modern marketing tools
plays a crucial role. It was found that the lack of a
modern system of marketing communications in
manufacturing pharmaceutical companies limits their
potential and reduces the level of efficiency of financial
and economic activities.

The prospect of further research should be to build
a model of adaptive management of production
enterprises of the pharmaceutical sector based on the
use of marketing tools.
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Abstract

Today, population aging is one of the most characteristic features of modern times. The shrinking and aging
population means that fewer and fewer people are able to work, and that older people are in higher demand for
health care and long-term care. In the process of aging there are regular involute changes in the brain, which result
weakening of concentration and memory. Therefore, it is important to create new drugs that will improve the
quality of life of the elderly. Therefore, it is important to create a new combination drug, which includes nootropic
- GABA and antioxidant - thiotriazoline, which has in addition to antioxidant properties, antiischemic, nootropic,
cardioprotective, neuroprotective activity and increases the effectiveness of basic therapy in one form. In the pro-
cess of creating a new combination drug, it is necessary to take into account the possibility of interaction between
the components that are part of it. To confirm and eliminate the risks of physical interaction between the active
substances, it is advisable to conduct thermogravimetric studies. The article presents thermogravimetric studies of
GABA, thiotriazoline and mixtures of GABA and thiotriazoline.

AHoTauis

Ha cporomui cTapiHHS HaceJeHHS € OIHI€I0 3 HAHOIIBII XapaKTEepHUX O3HAK cydacHOCTi. CKOpOYEHHS i
CTapiHHS HACEJICHHS 03HAYaE, 10 BCE MEHIIE JIFOAeH 31aTHI MPAIIOBAaTH, KPiM TOTO Y JITHIX JFO/IeH BUIIHI ITOTIAT
Ha ITOCIYTH MEIUYHOI JOITOMOTH Ta JOBTOTPHBAJIOTO AOTISAAY. Y TIPOIECi CTapiHHS B TOJIOBHOMY MO3KY BiOyBa-
IOTHCS 3aKOHOMIpHI iHBOJIIOTHUBHI 3MiHH, PE3yIBTATOM SKHUX € OCITa0JIeHHS KOHIICHTpAIlii yBaru Ta nam’sti. Tomy
aKTyaJbHHAM € CTBOPCHHS HOBHX JIIKAPCHKHUX 3ac001B, 5Ki OyIyTh MOKPAITYyBaTH SIKICTb KUTTS JITHIX Joaeil. Tomy
aKTyaJIbHUM € CTBOPEHHS HOBOT'O KOMOIHOBAHOTO Ipenapary, J0 CKJIaly sIKoro BXoasaTh HooTpon - TAMK Ta
AQHTHOKCHUJIAHT - TIOTPHA3OJIiH, KUl Ma€ KpiM aHTHOKCHAAHTHUX BJIACTHBOCTEH, NPOTHIMIEMIYHY, HOOTPOIHY,
KapJiONpOTEeKTHBHY, HEWPONPOTEKTUBHY AaKTHUBHICTI Ta miABHINYE e(eKTHBHICTh 0a30BOi Teparmii, B OJHIN
Jikapchkiid gpopmi. B mporneci cTBOpeHHs] HOBOr0 KOMOIHOBAaHOTO JIIKAPCHKOTO Mpernapaty HeoOXiZHO BpaxoBy-
BaTH MOJJIMBICTh BHHUKHEHHS B3a€MOJII1 M)XK KOMIIOHCHTaMH, 1110 BXOSTh JI0 HOro CKkiany. J{ist miaTBepIKeHHs
Ta YCYHYHEHHS pU3UKiB (Di3MIHOT B3aEMO/Ii MK JIFOYAMHU PEIOBHHAMH JOUIUIHFHO IPOBECTH MPOBEICHHS TEPMO-
rpaBIMETPUYHI TOCTiKeHHA. B cTaTTi mpeacTaBieHi TepMorpasiMeTpiuni nociimkeras AMK, tiotpuazomniny

ta cymimi TAMK i Tiorpuasominy.

Keywords: GABA, thiotriazoline, neuroprotection, thermogravimetry
Kuarouosi ciioBa: TAMK, TioTpuazoiiH, HEHPOIPOTEKIIis, TEPMOTpaBIMETPis

Ha cporonni cTapiHHSI HacelieHHS € OJHI€l 3
HaWOUIbII XapakTepHUX O3HaK cy4yacHocTi. Ckopo-
YEHHs 1 CTapiHHS HAaceJEeHHs O3HAyYae, 10 BCE MEHIIE
JFOJIeH 37aTHI MpaloBaTh, KPIM TOTO Y JITHIX JItOAeH
BUILUI TOMUT Ha [TOCITYTY MEMYHOT JIOTIOMOTH Ta JIOB-
TOTPUBAJIOTO JAOTIIAAY. Y TPOILECi CTapiHHS B TOJIOB-
HOMY MO3KY BiTOYBAaIOTHCSI 3aKOHOMIpHI iHBOJFOTHBHI
3MiHH, PE3yJIbTATOM SKUX € OCIa0JICHHSI KOHIIEHTpALii
yBaru Ta nam’sti. ToMy akTyaabHUM € CTBOPEHHS HO-
BUX IIKapCHKUX 3acO00iB, sKi OyAyThb IMOKpaIIyBaTH
SIKICTB KATTSA JIITHIX JIFOJEH.

Ha renepimHiii yac HeHpONPOTEKTUBHA Teparis
Ma€ BaXJIMBE 3HAYCHHS JUIS TOINEPEKEHHS IMOLIKO-
JUKEHHSI HEHpOHIB a00 yCyHEHHs! KOTHITHBHOI TUChyH-
KIIi1, IKa BAHUKHYJIA B IPOLIEC] HEHPOAereHepaTuBHUX
3aXBOPIOBAaHHb, CYJMHHHX 3aXBOPIOBaHb T'OJIOBHOTO
Mo3ry Ta iHm1. OcoOimBe MICTO B HEHPOTIPOTEKILT 3ai-
HUMAIOTh TpenapaTH HeiipomeTadoiivyHoi Jii - HOO-
tporm [1]. ['ama-aminomacnsaa kucnora (FAMK) —
HOOTPOITHUH JIiKapchKuii 3aci0, SKUH NIMPOKO BUKOPH-
CTOBYIOTH B MeinuHii npakTuui 3 1960 poky. B ocran-
Hilf 4ac B CBITOBiil MPaKTHUIIl CHIOCTEPIiraeThCs TEHCH-
I1is1 CTBOPEHHS JTIKAPCHKUX 3aC00iB HA OCHOBI (pikCOBa-
HUX KOMOIHAIlil, MO0 MICTATh CyMiCHI 3a (i3HKO-
XIMIYHUMHE 1 (papMaKOJIOTIYHIMH XapaKTePUCTHKAMHU
npemnapaTt 0a30BOi Teparii Ta aHTHOKCHAAHT, M0 00Y-
MOBITIOE iX O17IBIII BUCOKY, y TIOPIBHAHHI 13 3aCTOCYBaH-
HSIM y BUIJISII OKPEMHX KOMIIOHEHTIB KOMILIEKCHOTO
JIKYBaHHS, TEPaNeBTHYHY €(pEKTUBHICTD 1 O€3MeUHICTh
[2, 3]. Tomy, cTano IikaBUM MOEIHATH HOOTPOI -
I'AMK Ta aHTHOKCHIAHT - TiOTPUA30JiH, SKUH Mae
KpIM aHTHOKCHJAHTHHX BIJIACTUBOCTEH, MPOTHILIEMi-

YHY, HOOTPOITHY, KapJiONpOTEKTHBHY, HEHPOIPOTEK-
THUBHY aKTHUBHICTI Ta MigBHIIYE eGeKTUBHICTh 0a30BOT
Tepartii, B OJIHIH JiKapchKiit Gopmi.

ToMy akTyaJTbHUM € CTBOPEHHS HOBOTO KOMOiHO-
BaHOTO Mpemnapary, 0 ckiagay skoro Bxoaiate TAMK
Ta TIOTPUA30JIiH B BUTIIAAL TabneTok. B mporeci cTBO-
PEHHS HOBOTO KOMOIHOBaHOT'O JIIKAPCHKOTO HperapaTy
HEOOXiTHO BpaxoBYBaTH MOXJIMBICTb BHHUKHEHHS
B3a€MOJIi MIXX KOMIOHEHTaMH, 1[0 BXOJATH J0 HOTO
cxnany. [Tonepennbo, 71st BpaxyBaHHS MOMKIIUBOI XiMi-
YHOI B3a€MOJIi IIFOYMX PEUOBHH, HAMH OYJIH MPOBE-
JICHI KBaHTOBO-XIMIYHI ~PO3PaxyHKH KOMIUIEKCIB
I'AMK 3 TioTpHazosiHoM, siKi OKa3aJii, 0 MIX Ail0-
YUMHU PEYOBHMHAMH HE BHHHMKAIOTh CTIMKUX XIMIYHHMX
3B'SI3KiB, a TIJIBKH BOJAHEBI, 1I€ A€ MOKJIMBICTh KOMOi-
nyBaHHA ['AMK Ta TioTpna3osiHy B O/HIH JiKapChKii
¢dopmi y Burisai tabmerok. s miATBEp/UKEHHS Ta
YCYHYHEHHS PU3UKIB (i3MYHOI B3aeMOJIl MDX mifo-
YUMH PEYOBHHAMHM JIOLIJIBHO TPOBECTH ITPOBEICHHS
TepMOTrpaBiMETpUYHI AoCiiKeHHs [4-7].

Mera poGoTrm: TepMOrpaBiMETpiuHi JOCIIi-
mxenns AMK, tiorpuazomniny ta cymimi TAMK i Ti-
OTpHA30JIiHY.

Marepiaau Ta MeTOAN TOCTiTKEHHS

06’extn gociimkens: cyoctanmii TAMK (Bupo6-
HUK: «Sigma-Aldrichy», mapris 11-021), Tiotprasominy
(BupoOHUK: JlepkaBHe MiAMPUEMCTBO «3aBOj XiMid-
HUX peakTHBiB» HayKkoBO-TEXHOIOTIYHOTO KOMILIEKCY
«lncruryr MmonokpucraniBy HAH Vkpainu, cepis
110460919) Tta cymimi TAMK i tiotpuasomniny. Tep-
MorpadiuHui aHasi3 3A1HCHIOBAIN HA NIPUJIAl AepiBa-
torpad-«Shimadzu DTG-60» (SnoHist) 3 MIATHHOBO-
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TUTATHHOPOAIEBOIO TEPMOTIAPOIO MPH HATrPiBaHHI 3pa3-
KiB B ayrfoMiHieBUX TUTIAX (Bix 25 mo 250 °C). Sk era-
JIOHHY cyOcTaHIifo BukopructoByBand o-Al,Os. [Iswa-
KicTe HarpiBaHHA ckimagana 10°C 3a xBunmmHy. Maca
JOCTIKYBaHUX 3pa3kiB Oyna Bix 14,71 mr 1o 26,19 mr.
3armmcysamm kpuBi: T, DTA, TGA. Kpusa T Ha nepiBa-
TOrpami Iokasye 3MiHy TeMIIepaTypu, a kpusa TGA —
3MiHYy Macu 3pa3ka B repion gociikeHus. Kpusa DTA

BimoOpakae qudepeHITitoBaHHs TETUIOBUX e(DEeKTiB, Mi-
CTHUTH iH()OPMAIIIFO TTPO EHIAOTEPMIUHi Ta EK30TSPMIiUHi
MaKCUMYMH, MOXe OyTH BUKOPHCTaHA IS AKICHOT OIli-
HKH aepuBarorpamu [8§, 9].

Pe3ysbTaT Ta 00TrOBOpPEHHSA

[IpoBomuiu TepMorpaBiMEeTpUIHHUI aHATI3 CyOC-
taHUii TioTpuasoniny, AMK Ta cymimn TioTpuaso-
nminy 1 TAMK, pe3ynsTaTté NmpoBeneHUX AOCIIIKEHb
npe/cTaBieHi Ha puc. 1, 2, 3.

DTA TGA Temp
uVv mg (o}
0.00t 28.00 /’_/—\
'0.10min 12.64mi
.64min /
26.32C 147.90C 2%.59min
21888 ) 49.47G7) 20000
26.00- 0.10min 8. 25.41mg -43.13uV
100.00- 26.32C 117.39C
26.19mg 26.17mg
st 00 18.80min
217.72C
-142.24uV
200.00-

22.00- - 100.00
21.59min
249.46C
21.52mg

300.00- 20,00
‘ -349.16uV

L L
10.00 20.00

Time [min]

Puc. 1. Jlepisamoepama miompuazoniny

3 rpadiuHuX JaHUX PUCYHKY | BHAHO, IO JAir04a
pEeYOBHHA TIOTPHA30JIIH — € TEPMIUYHO-CTIHKOIO CIIOJTY-
KOO B Jiama3oHi Temmepatyp Big 26 go 148,00 °C. Ha
BOCBMIilf XBHWIIMHI EKCHEPUMEHTY IIPH TeMIepaTypi
117,44 °C maca mOCHiZHOTO 3pa3Ky 3MEHINMIACH Ha

DTA
uv

TGA
mg

0,08% (0,02 mr), a B)Ke Ha JBAHAISTIA XBUIUHI 10C-
iy npu Temmeparypi 147,90 °C cnocrepiraiu eHo-
TepMiuHMN e(eKT, MPU LbOMY Maca TiOTPHUA30JIiHY
3MmeHmmmIack Ha 2,98% (0,78 mr). Ha gBaaisate mepimiit
XBHJIMHI €KCIIEPUMEHTY Maca TiOTPHA30JIiHY 3MEHIIIH-
nack Ha 17,83% (4,67 mr) npu Temneparypi 249,46 °C.

Temp
C

20.00F 0.26min

0.26min
21.48C
5.54uv

10.00-
-500.00-

-1000.00- 0.00-

200.00

100.00

_ ~1008.64uV

.
10.00
Time [min]

20.00

Puc.2. Jlepieamocpama T'AMK

Amnarni3 gepiBatorpamu 'AMK (puc. 2) nokasas,
0 JaHWK 3pa30K € BiTHOCHO TEPMiYHOCTAO1ILHOIO
CIIOJTYKOFO B Aiama3oni Temneparyp Bix 21 mo 187 °C.
Ha mrictHaansATiii XBUJIMHI €KCIIEPUMEHTY TIPU TEMIIe-
parypi 187,99 °C maca cnonyku 3minunacst Ha 0,6%

(0,12 wmr). IloTiMm cmoctepiranu CTpiMKe 3HIDKCHHS
MacH 3pa3Ky i Bxke Ha 20 XBUJIMHI Maca 3pa3Ky 3MiHH-
nach Ha 50,33%(9,86 mr) mpu Temmeparypi 199, 83 °C.
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DTA TGA
uv mg

Temp
C

14.00-
0.00-

0.10min
31.79C
-27.82uV

12.00-

-100.00-
10.00-

-200.00-

6.00-

-300.00-

10
135.38C
14.33mg

1 200.00

10.08min
135.38C
-72.12uv

< 100.00

0.00

I
10.00
Time [min]

Puc.3. lepisamoepama cymiwii AMK ma miompuazoniny

Otpumana aepiBatorpama 'AMK Ta TioTpmaso-
niHy (puc. 3) IeMOHCTpYye MOIIOHUIT XapaKTep TerIo-
BUX e(EKTIB OKPEeMHUX IHTPENI€HTIB CyMIII - 1e CBia-
YUTh MPO BIJCYTHICTH B3a€MO/Iii KOMIOHEHTIB MiXk CO-
6oto. Tak, Ha mecATIH XBWIIMHI EKCIIEPUMEHTY TNpH
temrepatypi 135,38 °C maca 3pa3ky 3MiHuIach Ha 2,58
% (0,38 Mr), Ha I’ ITHAALATIH XBUIMHI 3MiHA MACH TIPH
temneparypi 185,75 °C ckiana 25,49 % (3,75 mr), a B
KIiHIIl EKCIepUMEHTY (IBallsTa XBHJIMHA JOCTILY)
Maca 3pa3Ky 3MiHmIacs Ha 67,23% (9,89 mr).

Sk BUAHO 3 HaBEJIGHUX JIepiBATOTpaM, CyMIIl
T'AMK i TioTpra3oniHy € CyMIIIIIIO TIFOYHX PEUYOBHH
SIKI HE B3a€MOJIIOTh MIXK cO0OI0, 110 Ja€ HaM MOKIIK-
BiCTh KOMOIHYBaTH iX B OJIHIH JIiKapchKii (opmi.

BucHoBku

1. Buxonasfum 3 OTpUMaHUX JAaHUX TEPMOIpaBi-
MeTpu4yHOro ananizy cyocranuii 'AMK, Tiotpuaso-
niny ta cymimi 'AMK i TioTprasosniny MokHa 3a3Ha-
YHUTH, 10 B TEXHOJOTIYHOMY MHPOLECI BUTOTOBJICHHS
JiKapChKUX (HOPM 3IIHCHIOBATH TEXHOIOT1YHI onepartii
JOLLTBHO TIpH Temriepatypi He Bume 135 °C.

2. BcranosneHo, mo cymim '’AMK i TioTpua3o-
JHY € CYMIIIII0 PEYOBHH, SKi HE B3aEMOMIFOTH MiXK
coboro.
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K BOITPOCY COBEPHIEHCTBOBAHUSA COBPEMEHHBIX BEHTHJIATOPOB

Kpamnun JI.

Acnupanm, [lenzenckuil 2ocydapcmeentbvlil yHusepcumem apxumexmypul u cmpoumensbcmea, 2opoo Ilensa

ABepKkuH A.

Hoxmop mexnuueckux nayx, npogeccop, npogeccop Ilenzenckuii 20cy0apcmeeHHblil yHugepcumem apxu-

Abstract

MmeKmypul u cmpoumenbcmaa, 20poo Ilensa

The device of modern fans, their principle of operation, main characteristics are considered.
Comparative characteristics of the most common fans (axial, radial, duct types) are given. The possibility of
increasing the efficiency of a radial fan due to the use of a profiled impeller blade has been revealed, which will

reduce the cost of the fan and its energy consumption.
AHHOTAN NS

PaccmoTpeHo yCcTpoHCTBO COBPEMEHHBIX BEHTHIISITOPOB, MX IPUHITHII 1eHICTBHS, OCHOBHbIE XapaKTEPUCTHKH.
[TpuBenena cpaBHUTENBHAS XapaKTEPUCTHKA HanOoIee pactpoCTpaHEHHBIX BEHTHIIITOPOB (OCEBOTO, Pajau-
JIPHOTO, KaHAJIBLHOTO TUIOB). BeraBneHa Bo3MokHOCTh noBbimenust KI1J| pagnansHOTO BEeHTHIATOpA 3@ CUET
MPUMEHEHUS TPOQHUIMPOBAHHON JIONATKK pabodero Koyeca, YTO MO3BOJINT CHU3UTH CTOMMOCTh BEHTHIIATOPA H

€ro YHepronoTpedIeHue.

Keywords: fan, impeller, impeller blade, fan characteristics
KiioueBble cjioBa: BCHTHUJIIATOD, pa6oqee KOJICCO, JIOIIaTKa pa6oqero KOJIeCa, XapaKTCPUCTUKU BEHTHUIIATOPA

CoBpeMeHHOH MPOMBINIJIEHHOCTBIO ITUPOKO MPH-
MEHSIIOTCS BEHTWJISITOPbI B CHUCTEMAaX MPUTOYHO-BbI-
TSHKHOM M MECTHOM BEHTHJISILIMU 3JaHUH U TOMEILEHU I
Pa3IUYHOTO HA3HAYESHWSI IJIS1 OpTaHU3AIUHU BO3yX000-
MeHa. OIEHUTh HETIPEPHIBHO PACTYIUHA MacIITad mpo-

W3BOJICTBA BEHTUJISITOPOB B Poccuu MOXKHO 10 KOJTHue-
CTBY M3TOTOBJICHHBIX BEHTUJISITOPOB MO rojaam (Tadil.
1 [1,2].

O4eBUIHO, YTO JAWHAMHUKA BBITYCKa BEHTUJISITO-
POB COXpaHseTcsl, IO3TOMY MOJEPHU3AIUS KOHCTPYK-
LU{A BEHTWIATOPOB SIBJISIETCS aKTyalbHOU 3ajauei.

Tab6muma 1.
JAuHamMuka 00beMOB IPOU3BOACTBA BeHTHIATOPOB B Poccun B 2015-2019 rr.
IToka3zarens 2015 2016 2017 2018 2019
IIpon3BoACTBO, THIC. TUT 465,7 485,3 456,2 535,6 570,9
Temnel pocra, % 3a roj 4,2, -6,0 17,4 6,6

B Hacrosimiee Bpems B Poccun peIHOK AeIuTCs HA
KaHaJbHbIC U KJIACCHUECKHE Pa/IMAIbHbIC, KPILIIHbIC U
oceBble BeHTWIIATOPBL. Hanbosee pacipocTpaHeHs! pa-
JIMaJIbHbIE BEHTHISITOPHI.

WzBectHO [2, 3], B paguaibHBIX BEHTHIATOPAX C
KOpITycOM B (hopMe yIHTKH BO3LYX 3aCachIBAaeTCs de-
pe3 BXOIHOM KOJUIEKTOp BHYTpPb pabouero Kojeca, 3a-
TEM C IOMOIIBIO IIEHTPOOEIKHBIX CHII BHIOPACHIBACTCS
B TaHT€HIMAJILHBIA BBIXOHOU MaTpyOoK (puc. 1).

B nocnennee BpeMs B KIMMAaTEXHHUKE MOJIyYUIH
pacmpocTpaHeHHe KaHAJIbHBIE BEHTHIIATOPHL. B HuX
HCTIONB3YIOTCS APYTHe KOMIOHOBKHM KOpITyca, TP KO-
TOPBIX BBIXOJHOH MaTpyOOK OKa3bIBaeTCSl Ha OJIHOU
JIUHAN CO BXOJHBIM, YTO MO3BOJIIET OCYIIECTBUTH MOH-
Ta)k TAKOTO BEHTHJIATOPA B pa3pe3e BO3AyX0BoJa (puc.
2).
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Pucynox 1. Cxema paduanvHozo eenmuismopa:
1 — pabouee rkoneco; 2 — kopnyc, 3 — 6x00HOU KoLLEKMOp (Nampy6boK),
4 — gbix00HOU nampy6ox

PanguanbpHble BEHTHWJIATOPBI BBIMYCKAIOTCS HH3-
koro (mo 1000 ITa), cpemrero (mo 3000 I1a), BEICOKOTO
(6omee 3000 I1a) mameHus. PamuansHele BEHTHIATOPHI
HU3KOTO JaBJICHUS UMCIOT Ha pabodeM Kojece HeOOIb-
moe KOJWYeCTBO JiomaTok (8-12), 3arHyTHIX Ha3ald, H
CO3J1Af0T MAKCUMAJIbHBIN PAacX0/] BO3/yXa MPH HEOOIIb-
[IOM JaBJICHUH. BEeHTHISTOPBI CpPEeIHEro MaBICHUS

uMeroT Ooublie JionaTok (32 MTYKH), 3arHYTHIX BIIe-
pén, n obecrneunBaloT NepeMeIeHHe BO3IyXa B BO3/Y-
XOBOJax ¢ OOJBIIMMHU MOTEPSIMH JaBieHus. [Iponsso-
JUTENSIMH  BBIITyCKAIOTCS PA3JIMYHbIC KOHCTPYKINHU
BEHTWIATOPOB BBICOKOTO [aBJICHUS, OHU TIPUMCHS-
I0TCSI B BEHTHJISIIIMOHHBIX CETSAX, B KOTOPBIX BBICOKHE
TIOTEPH JAaBICHUS HEU30EKHBI.

Pucynok 2. Kananonolii genmuaamop:
1 - xopnyc; 2 - pabouee koneco c r1onamxamu

I'naBHas XxapaKTepUCTHKA BEHTHIISATOPA — 3aBUCH-
MOCTb MOJIHOTO JIaBJICHWS BEHTHJISITOpa OT pacxoja
Bo3xyxa. IIpu u3smMeneHnu o60poToB pabodero koiueca,
KpHBasi rpajuka IMPONOPIHOHAIBEHO IEpeMENaeTCs.

[NonHoe TeopeTnueckoe 1aBJICHHUE, CO3/1aBaEMOe KoJie-
COM IIEHTPOOCKHOTO HarHEeTaTeNsl, OMUChIBacTCs (op-
myJoi Ditnepa [3].

Py = p*(UsCy'COS 0 — Us"Ca'COS L), @
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rae Py — nmonmnoe nasnenwme, Ila; p — mimoTHOCTH
Bo3ayxa (rasa), TMEepeMemaeMoro BEHTHIISITOPOM,
KI/M; Uy, Uy - COOTBETCTBEHHO, OKPYKHAsl CKOPOCTb Pa-
0odero Koxeca Ha HAPYKHOH M BHYTPEHHEH CTOpPOHAX
JIOIATOK, M/C; Cy, Cg~ COOTBETCTBEHHO, CKOPOCTH IBH-
JKEHUS BO3/1yXa Ha HAPYKHOUM U BHYTPEHHEHN CTOpOHAaX
JIOIATOK, M/C; Oy, Oz — COOTBETCTBEHHO, YTOJI MEXIY

BEKTOPaMH OKPYKHOH CKOPOCTH M CKOPOCTBIO JIBHIKE-
HUS BO3/YyXa.

PaccunTaem mo dopmyne Diinepa MaKCUMaIbHO
BO3MOXHYIO XapaKTePHCTHKY U1 BEHTHWJIATOpA HH3-
koro maBieHms Ne5 (mmamerp pabodero komeca 500
MM), a TAKKe HAJIOXKHUM Ha He€ pealbHyI0 XapaKTepH-
CTHKY 3TOT0 BEHTHJISITOpa (puc. 3).

900
850 ~_ — TeopeTHUyeckan |
\\ XapaKkTepucTuKa

800 ~~—_ = = = hakTHyecKan il
m - -
= it S ~ XapaKTepucTUKa ]
- 750 = ~_
] -~
= o~ .\
1] ~d
g 650 [~ ~
m = T
=) S d - \
g 600 ~ T~
I ~ ~
s 550 LS
= ~

500 ~

~
450 >
400
3000 3500 4000 4500 5000 5500 6000 6500 7000
Pacxop Bo3ayxa, M3/u

Pucynox 3. Xapaxmepucmuxu senmunsmopa BP 80-75-5 [4]

Kak BugHO U3 pucyHka 3, MaKCUMAaJIbHO BO3MOX-
Hasl XapaKTepHCTHKA, KOTOPYIO TEOPETHYECKH CIIOCO-
OeH pa3BUTh BEHTWJIATOP, pacroiaraercs Bbille (ak-
THaeckoi. OObsICHEHHE 3aK/IF0YAETCS B TOM, YTO B Ma-
TEMATHIECKOH MOMETH, pa3paOdOTaHHOW DUIepoM,
MPUHATO, YTO BO3YX ABMKETCS MIAJIbHBIM JJaMHHAP-
HBIM TIOTOKOM IapauIeNbHO JIOTAaTKaM. B peanbHBIX
BEHTWJIATOPAX KOJMYECTBO JIOMATOK HE OECKOHEYHO,
TaKke IPOMEKYTKH MEXAy HUMH HE OECKOHEYHO
Malbl, IPOUCXOJAT 3aBUXPEHUS MOTOKA BO3/AyXa
BHYTpH pabodero Kojieca ¥ OK0JIO Hero. B mpeasoxen-
HOW MOJIENT HE YYMTBHIBAIOTCA: COMPOTHUBIICHHE KOp-
IMyca BEHTWJIATOPA, €r0 BXOJHOTO KOJUIEKTOpA U BHI-
XOJIHOTO MaTpyOKa.

Cutyarust ycyryomsieTcss TeM, 4To, KaK IIPaBUIIo,
NPUMEHSIOTCS IUIOCKHE JIONATKH, Kak 0oJiee MpoCcToii B
U3rOTOBIEHUU BapHaHT. TeM He MeHee, COBPEMEHHEBIE
TEXHOJIOTHUH MO3BOJIAIOT OTHOCUTEIBHO JIETKO U3rOTO-
BUTD JIOTIATKH JIIOOOTO MpOQuIIs, HalpUMep, ¢ MOMO-
mIbI0 TeXHoJoruu 37 nedatu. [lo HameMmy MHEHUIO,

YCTaHOBMB JIONATKU ¢ 0ojiee COBEPUICHHBIM IMpOQHu-
JIEM, MOKHO TIOBBICUTh TEXHHYECKUE XapaKTePHUCTUKU
BEHTHJIITOPA, B TOM 4ncie ysenunuuTs ero KIT/I. B co-
BPEMEHHBIX TPOMBIIUICHHBIX BeHTHIsTopax KI1/]
HaxoauTcs B auanaszone 70-84%.

B mepByto ouepenp, 6oxee Beicokuit KI1J] BeHTH-
JSITOpa TPUBOJIUT K 3KOHOMMHU 3JIeKTposHepruu. Ha
BEHTHIJIATOPax OoNbImX pazMepoB (Ne8 u Oomnee) mpu-
MEHSIOTCS AIIEKTPOABHUTATEIH MOITHOCTRIO Oonee 100
kBT [4], cHIKeHUE YHEPromoTpeOICHNS TAKOTO BEHTH-
JIATOpA AaXKe HA OJMH - J[Ba MIPOIEHTa OyIeT SKOHOMHU-
YEeCKH 3HAYUMBIM.

Kpome Toro, Has1o y4ecTh, 4TO BEHTHIIATOP MOXKET
KOMIUIEKTOBATHCS  3JEKTPOABUTATENIAIMU  Pa3IHMIHON
MOIIIHOCTH B 3aBHCHMOCTH OT pacxo/ia Bo3yXa B KOH-
kpetHoii cucteme. YBennuenue KIIJI Bcero nuip Ha 1
— 2 IPOLEHTa MOKET MO3BOJIUTH HCIOIb30BaTh HA BEH-
TUJIATOPE 3IEKTPOJBUraTeNh MEHbIIENH MOIIHOCTH.

Ilens! Ha HEKOTOpBIE DIEKTPOJBUTATENN MPHUBE-
JeHbl B Tabmmie 2 [5].

Tabmuma 2.

IIpuMepbl CTOUMOCTH 3J1eKTPOABUIaTeeil

Mapxka 00/MHH MourHocTs, KBT Ilena, py6
AUWP 90 L4 1500 2,2 7600
ANP 100 S4 1500 3 9114
AWP 100 L4 1500 4 10385
ANP 250 S4 1500 75 134522
AUWP 250 M4 1500 90 152683
AUNP 280 S4 1500 110 173870
AWP 280 M4 1500 132 201096
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VYcraHoBKa 3JIEKTPOABUTATENSI MEHBIIIEH MOIITHO-
CTH TIO3BOJIUT CYIIECTBEHHO CHU3UTh CTOMMOCTH BEH-
THnsATOpa. [IpM 3TOM ILeHa 3MIEeKTPOIABHUTraTeNs CHH-
3utcs npuMepHO Ha 20% (Tabmn. 2), COOTBETCTBEHHO,
YMEHBIIIHUTCS 3IEKTPONOTpeOIcHNE.

BriBoa

PaccMoTpeHbl COBpeMEHHBIE KOHCTPYKLIUH BEH-
THIISITOPOB, UX TEXHUYECKUE XapaKTEPUCTHKH, Iep-
CIEKTUBBI JAJbHEHIET0 COBEPIICHCTBOBAHHUS IIPO-
¢uns onaTok pabodero Kojeca ¢ MPUMEHEHHEM CO-
BPEMEHHBIX TEXHOJIOTHH, IT03BOJISIONINE ITOBBICUTH
KII/] BeHTHIIATOPA, CHU3UTH CTOUMOCTB U DJIEKTPOIO-
TpeOJIeHHe BEeHTHIATOPA.
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This article analyzes the methods of person re-identification from CCTV cameras and overviews approaches
to person re-identification. Image datasets were analyzed and a Market-1501 dataset was selected for more in-
depth study and research. The paper also analyzes evaluation metrics.
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machine learning.

Introduction

Re-identification is defined as the problem of
recognizing a person captured at different times and/or
places from multiple cameras, given the large number
of candidates. This problem primarily affects the
management of distributed surveillance systems with
multiple views, in which entities must be tracked in
different places as they move. Re-identification is a
very difficult problem, as in most cases people can be
captured by multiple low-resolution cameras, in
occlusive conditions, in poorly lit areas and in various
poses. In this context, reliable modeling of the
appearance of the body is necessary, especially when
other classical biometric signals (face, gait) are not
available or are difficult to capture due to insufficient
sensor resolution or low frame rate. Person re-
identification is used to monitor customer activity in the
store, for example, to optimize the geospatial layout of
store products.

The aim of the study is to analyze the methods of
re-identification of persons for video surveillance
systems using neural networks.

Evaluation Metrics
To evaluate a Re-ID system, Cumulative
Matching Characteristics (CMC) [1] and mean Average

Precision (mAP) [2] are two used
measurements.

Rank-k matching accuracy (CMC-K) represents
the probability that a correct match appears in the top-
k ranked retrieved results. CMC is accurate when only
one ground truth exists for each query, since it only
considers the first match in evaluation process.
However, the gallery set usually contains multiple
groundtruths in a large camera network, and CMC
cannot completely reflect the discriminability of a
model across multiple cameras.

Mean Average Precision (mAP) calculates the
mean of average precisions from multiple query
samples, in which the average precision refers to the
average value of precisions from positive predictions
belong to one query sample. The formula of the mAP

is as below, where N denotes the number of query

samples:
N
1
mAP = Nz AP,
i=1

i=

Figure 3 shows an example of the mAP calculation
with two queries: query 1 and query 2, where the
corresponding predictions contain 5 and 3 positives,
respectively. Black squares represent queries. Ten
ranked predictions for each query, where white and

widely
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gray squares stand for the incorrect and correct
predictions, respectively [3].

-
o . .

10 ranked predictions
e

o MIN-
o MI"-

1 1 2 2 3 3 4 5

Recal 5 5 5 5 5 5 5 5

Precisi 1 1 2 2 3 3 4 3

recision 1 7 7 3 7 3 3 T
Quer"’2. . . .

0 1 1 1 2 2 3 3 3 3

Recal 3 3 3 3 3 3 3 3 3 3

. 0 1 1 1 2 2 3 3 3 3

Precision - - - = = = = = = =

1 2 3 4 5 6 7 8 9 10

1 2 3 4 5
Average Precision query 1l = (- + =+ =+ = + —)/5 = (.62,

1 3 6 9 10

1 2 3
Average Precision query 2 = {E 4+ -+ =)/3=0.44.
) i
Figure 1 Example of the mAP calculation with two queries.

Dataset among different cameras. Overall, this dataset contains

For research, Market-1501 dataset was chosen [2]. 32,668 annotated bounding boxes of 1,501 identities.
The Market-1501 dataset is a dataset for person re- Each annotated identity is present in at least two
identification, which was collected in front of a cameras, so that cross-camera search can be performed.
supermarket in Tsinghua University. A total of six  All images are normalized to 128x64px. Figure 3
cameras are used, including five 1280x1080 HD  shows the sample images of the Market-1501 dataset.
cameras, and one 720576 SD camera. Overlap exists

Figure 2 Sample images of the Market-1501 dataset

The Market-1501 dataset contains of 751 [5], BagTricks [6], OSNet [7]. Results of the
identities for training and 750 identities for testing. This ~ comparison_are provided in the figure 3. Both the Rank-
study is based on PyTorch. We compared methods with 1 accuracy (%) and mAP value (%) are reported.
the current best models, including ABD-Net [4], PCB
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Figure 3 State-of-the-arts (SOTA) on Market-1501.

Stripped-based PCB method divides images on a
few uniform parts on the conv-layer for learning part-
level features [5]. Global feature learning method
BagTricks directly learns the representation on the
whole image without the part constraints. For
increasing accuracy BagTricks uses some tricks, for
example, central loss and BNNeck [6]. Attention based
ABD-Net method uses attention scheme for capturing
the relationship between different convolutional
channels, multiple feature maps, hierarchical layers,
different body parts [4]. ABD-Net method also uses
multi-loss training for the network optimization from a
multi-view perspective. OSNet method uses omni-scale
feature learning. This approach allows small local
regions (e.g. shoes, glasses) and global whole body
regions [7] to be equally important. Besides high
accuracy, Osnet models are quite small and are used
with online trackers.

Conclusion

Article analyses a study of methods of person re-
identification evaluation metrics, Market-1501 dataset
and basic methods ABD-Net, PCB, BagTricks, OSNet.

In further stages of the research, we plan to use
real data from video surveillance cameras to assess the
quality of the considered methods of re-identification.
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