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DYNAMICS IN CHANGES OF FREE-RADIAL OXIDATION PROTEINS,
REGENERATOR PROCESSES, MICROBIAL DISTRIBUTION AND NON-SPECIFIC
IMMUNITY IN THE HOMOGENATES OF SCAR TISSUES AT DIFFERENT STAGES
OF THE POSTOPERATIVE PERIOD*

Krinichko L.R., Grigorov S.M.
Kharkiv National Medical University, Kharkiv, Ukraine

The problem of excessive scar formation deserves a particular attention, primarily in the open areas of the human body,
because the biochemical mechanisms of the regulation of collagenosynthesis processes after planned surgical interven-
tions of the skin are not well-substantiated. The aim of the study was to optimize the prevention of pathological scars
after surgical treatment of congenital neck cysts by determination of the dynamics of changes in biochemical parameters
occurring in the neck skin at various stages of healing. It was proved that the combined use of PRF-clot at the intraop-
erative stage of prophylaxis and ceruloplasmin at the post-operative, in contrast to monotherapy with fibrin membranes,
obtained from platelets-rich plasma caused a better functional and aesthetic result, which significantly improved the
quality of life of patients in the early and late postoperative periods.

Keywords: scar, congenital neck cyst, prophylaxis.

[pobriema HaaMIpHOIro pybLieyTBOPEHHS], B MEPLLY YEDrY, Ha BIAKPUTUX AISITHKAaX JIOACBKOro Tifia rnoTpebye ocob/mBoi
yBaru, OCKisIbkv GIOXiMIYHI MEXaHI3MM perysisuii MpoLECiB KOIareHOCUHTESY 1iC/IS 1/1aHOBUX XipypridHuX pO3pi3iB LKipY €
HEAOCTaTHLO 06rpyHTOBaHUM. MeETor AaHoi poboTu bysia onTUMI3aLis MPo@iNaKTUKU BUHUKHEHHS aTosIoryHux pyoLiiB
7ic/189 XipyprivHOro JliKyBaHHS BPOMKEHUX KICT LMK LLI/ISIXOM BU3HAYEHHS ANHAMIKN 3MiHN BIOXIMIYHUX MOKa3HWKIB, L0 Bi-
A6yBaroTbCA B LUKIPI Wi Ha PI3HUX €Tarnax 3aro€HHs. BCTaHOB/IEHO, O KOMOIHOBaHE 3aCTocyBaHHS PRF-3rycTKy Ha iH-
TpaonepayiviHomy eTani npoginakTvky Ta LepysIoniasmity Ha ric/isonepauiviHoMy, Ha BiAMIHy Bi MOHOTeparii ¢ibpuHo-
BUMM MeMbpaHamu, OTpUMaHuX (3 36araqeHoi TpPoMboLMTaMu M1asmMm KpoBi, MPpUBOANTL A0 KPaLLoro K @yHKLIOHaIbHO-
ro 1aK | eCTeTM4HOro pe3ysibTary, Lo CyTTEBO MOKPALLYE SKICTb XUTTS MaLIEHTIB Y paHHbOMY Ta Ii3HbOMY Mic/1s0nepa-
yiviHoMy niepiogax.

Knroyosi cnoBa: py6eLb, BPODKEHI KiCTK LWKi, npodinakTuka.

Introduction

Scarring is a pathophysiological process of skin re-
generation, which is directed at closing of defect. It is an
important and relevant problem of modern medicine. The
problem of excessive scar formation deserves a particu-
lar attention, primarily in the open areas of the human
body [1, 2]. Scarring can be caused by various factors,
such as traumatic or burn injuries, surgical interventions,
purulent inflammatory diseases etc. The regulation of this
process depends on many factors, both iatrogenic and
general somatic [3, 4].

According to the analysis of literary sources, the study
of biochemical mechanisms of the regulation of colla-
genosynthesis processes after planned surgical interven-
tions of the skin is not well-substantiated [5, 6].

The aim of the study was to optimize the prevention
of pathological scars after surgical treatment of congeni-

tal neck cysts by determination of the dynamics of
changes in biochemical parameters occurring in the neck
skin at various stages of healing.

Materials and methods

We conducted the biochemical study of the homoge-
nates of the scarred tissues and the intact skin (control
group) obtained after surgical excision of scar tissue and
skin surpluses during planned surgical interventions at
the neck cysts of the embryonic origin.

All patients were divided into 3 clinical groups by the
nature of the prophylactic procedure:

Group 1 - 20 patients who received a PRF-clot ob-
tained in a centrifuge in A-PRF test tubes during an op-
eration in 2 layers under the muscle and under the skin.

Group 2 - 20 patients who received a similar intraop-
erative prophylaxis, but an injection of the drug Biocerulin
was performed at the postoperative stage.

* To cite this English version: Bagmut I.Y., Gramatiuk S.M. Pathophysiologic mechanisms of the influence of tissue respiration enzymes
on the mitochondrial function in patients with chronic hepatitis C . // Problemy ekologii ta medytsyny. - 2018. - Vol 22, Ne 3-4. - P. 3-6.
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Group 3 (control) - 20 patients, who received a classi-
cal technique of intervention without using of prophylactic
measures in the postoperative period.

Determination of oxidative modification of blood
plasma proteins (OMP) was carried out in conjunction
with 2,4-dinitrophenylhydrazine and formation of 2,4-
dinitrophenylhydrazones with a typical absorption spec-
trum. Aldehydrogen and ketone derivatives of neutral
type were registered at 370 nm (OMP 370), and the base
type — at 430 nm (OMP 430) [7]. The activity of superox-
ide dismutase (SOD) was determined in a supernatant
obtained by the method of S. Chevary and co-authors [8].
Determination of the content of reduced glutathione (SH-
groups) was performed in the interaction of 5,5'-dithiobis
(2-nitrobenzoic) acid (Elman reagent) with SH-groups of
the investigated substrate. In this case, thionitrophenyl
anion was formed, which was directly proportional to the
content of SH-groups [9]. The activity of lysozyme and
urease was determined by the bacteriolytic method,
which principle was to determine oral dysbiosis for
screening of pro- and prebiotics using an enzymatic as-

say [10]. The activity of elastase was determined by the
method of Levitsky and co-authors [11]. The evaluation of
the intensity of the reparative processes was determined
by the amount of RNA and DNA in the homogenate of
the skin and scarred tissues according to the
A.S. Spirina’s method [12].

Statistical analysis of the obtained data was per-
formed using the Statistica6.0 software package
(StatSoft Inc., USA). To verify the statistical significance
of the differences in frequency indices, the x2 Pearson
correction with Yates correction and Fischer's exact crite-
rion were used.

Results and discussion

The destruction of proteins is a more reliable marker
of oxidative tissue damage than peroxide oxidation of lip-
ids, because the products of oxidative modification of
proteins (OMP) are more stable than lipids peroxides,
which are rapidly metabolized by peroxidases and low
molecular weight of antioxidants.

Table 1.
Indices of free radical oxidation of proteins in the skin homogenate at using of PRF-clot
3 month 6 month 9 month 12 month
Indices
Control Group 1 Control Group 1 Control Group 1 Control Group 1
group group group group
OMP 370, * *
. 4.09+0.08 [2.81+0.07*| 2.90+0.04 2.09+0.07 1.97+0.10 1.72+0.07 1.51+£0.05 1.49+0.08
mmol/g protein
p1<0.001 p2<0.002 p3<0.05
OMP 430, " *
. 1.85+0.05 [1.45+0.03*| 1.40+0.08 0.98+0.08 0.84+0.07 0.72+0.06 0.61+0.05 0.62+0.06
mmol/g protein
p1<0.001 p2<0.02

The processes of uncontrolled modification of pro-
teins were developed under conditions of oxidative stress
and excessive generation of active forms of oxygen
(AFO). They had caused protein fragmentation, their de-
naturation, as well as the formation of primary amino acid
radicals, which had entered the secondary interaction

with adjacent amino acid residues. All this factors had
created a rather complicated picture of the damaging ac-
tion of AFO on the protein macromolecule. All this had
led to the loss of biological activity of proteins and meta-
bolic disorders, in particular, regenerative processes.

Indices of free radical oxidation of proteins in the skin homogenate at using of PRF-clot and Bioggﬁﬁinzé
3 month 6 month 9 month 12 month
Indices %?SHS ! Group 2 %?SHS ! Group 2 %?SHS ! Group 2 %?SHS ! Group 2
OMP Sr?(?téir:mov 9| 4.09:0.08 |2.32+0.06*| 2.90:0.04 | 1.78+0.06* | 1.97+0.10 | 1.54:0.02* | 1.51:0.05 | 1.40%0.06
p;<0.001 p2<0.002 p3<0.05
OMP gf’:téi':m'/ 9| 1.850.05 |1.18£0.05*| 1.400.08 | 0.74£0.05* | 0.84%0.07 | 0.60£0.04* | 0.61:0.05 | 0.56£0.04
p;<0.001 p2<0.05

It was proved that in patients of group 1 the content of
2,4-dinitrophenylhydrazones (that was determined at 370
nm) was significantly reduced by 45.5% after 3 months of
observation, after 6 months - by 38.7% and 9 months
later - by 14.5%, relative to the data of the control group.
The content of 2,4-dinitrophenylhydrazones that was de-
termined at 370 nm was practically not different in pa-
tients of the first and third groups, after 12 months of ob-
servation. It was evidenced by the literature data. The
content of 2,4-dinitrophenylhydrazones that was deter-
mined at 370 nm in the skin homogenate of patients with
different types of intra- and postoperative prophylaxis of

pathological skin scarring after the surgical treatment of
embryonic neck cysts relative to the intact group of pa-
tients; the highest rates were found in patients in the con-
trol group (after 3 months of observation it was the sig-
nificant prevalence of 2.8 times, after 6 months - 2 times
and after 9 months - 33.0%). The lowest OMP rates were
observed in patients of the 2nd group. So, this indicator
exceeded the indicator of intact group after 3 months of
observation by 60.0%, after 6 months - by 20.0% and af-
ter 9 months - by 6.5%.

It has been established that the content of RNA in the
first and second experimental groups was significantly
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higher, respectively, in 3 (37.3% and 73.0%) and 6
months (11.4% and 20.8%), as compared to the control
group of patients (p1 <0.01). The introduction of PRF-clot
during surgical treatment of embryonic neck cysts was

characterized by the highest values of DNA content after
3 months, whereas after 6 months the level of the re-
searched indicator decreased by 17.20%.

Table 3.
Indices of regenerator process in the skin homogenate at using of PRF-clot
. 3 month 6 month 9 month 12 month
Indices
Control group Group 1 Control group Group 1 Control group Group 1 Control group Group 1
mng/l‘;\r‘lg 22.15+£0.57 | 30.41+0.26* | 26.41+0.57 29.41+0.38* 28.30+0.36 28.45+0.27 27.46+0.35 27.99+0.25
mﬁ)(g/l‘;\r.lg 17.0910.27 | 24.25+0.24* | 19.95+0.42 20.08+0.54 20.02+0.27 20.94+0.28 20.47+0.40 21.94+0.45
p1<0.01
Table 4.
Indices of regenerator process in the skin homogenate at using of PRF-clot and Bioceruline
Indi 3 month 6 month 9 month 12 month
ndices
Control group|  Group 2 Control group Group 2 Control group Group 2 Control group Group 2
mng/:‘r;g 22.15:0.57 | 38.31:0.66* | 26.410.57 | 31.90+0.53* | 28.300.36 | 29.86:0.38 | 27.46:0.35 | 30.04+0.49*
p1<0.01 p2<0.05
mﬁ)(g/l‘;\r‘lg 17.09+0.27 | 29.92+0.39* 19.95+0.42 26.31£0.32* 20.02+0.27 22.07+0.40* 20.47+0.40 20.62+0.64
p1<0.01 p2<0.05 p3<0.05

During analysis of changes in the activity of SOD after
the surgical treatment of the neck cysts of the embryonic
origin relative to the indicators of the intact group of pa-
tients, it was noted that the highest rates were found in

patients in the control group (after 3 months of observa-
tion, the reliable prevalence was 85.9%, after 6 months -
by 35.4% and 9 months later - by 10.2%).

Table 5.
Indices of system of antioxidant protection in the skin homogenate at using PRF-clot
3 month 6 month 9 month 12 month
Indices
Control group Group 1 Control group Group 1 Control group Group 1 Control group Group 1
SOD, CU. |119.43+4.86| 104.60+3.54* | 86.96+2.69 80.54+2.41 70.82+2.28 62.97+2.13* 62.97+2.13 59.10+1.42
p1<0.001 p2<0.001
SH-groups. .
mmolikg 59.01+2.08 | 52.83%2.02* | 51.92+2.53 | 49.97+2.02 | 49.98+2.25 47.35+2.16 49.41+1.93 46.75+1.95

The lowest rates were observed in patients of group 2:
after 3 months it was increased by 40.2%, after 6 months -
by 12.8% and after 9 months - was not significantly different.

It was determined that the catalase activity after 3 months of
observation was prevalence of this indicator by 39.4%
(p<0.001), after 6 months - by 12.3% (p<0.05).

Table 6.
Indices of system of antioxidant protection in the skin homogenate at using of PRF-clot and Bioceruline
3 month 6 month 9 month 12 month
Indices
Control Group 2 Control Group 2 Control Group 2 Control Group 2
group group group group
SOD, CU. (119.43+4.86| 90.07+2.57* | 86.96+2.69 72.45+2.05* 70.82+2.28 60.43+1.52* 62.97+2.13 60.41+2.02
p1<0.001 p2<0.001
Shhgroups. | 59 1140 0 | 40.48+1.76* | 51.9242.53 | 46204230 | 49.98+225 | 45909:2.08 | 49.41+1.93 | 45.302.09
mmolkg .01£2. 48+1. 9242, 2042, .98+2. 9942, 411, 302,

The dynamics of changes in the content of SH-groups
was less pronounced in terms of the dynamics of enzy-
matic changes in the antioxidant defense system. In the
control group, the prevalence of this indicator was 25.0%
(p <0.01) after 3 months of observation; in patients of the
first and second groups, this indicator was not signifi-
cantly different. The activity of elastase after 3 months of
observation was fixed significantly lower by 30.9%, after
6 months - by 28.6%, and 9 months later - by 12.1%,
relative to data of the third group. The activity of elastase

was not practically different in patients of the second and
third groups, after 12 months of observation.

During the study of the dynamics of changes of indi-
ces of inflammation, microbial contamination and non-
specific immunity, it was noted that the content of ly-
sozyme varied during the observation period. Thus, in
patients of group 1 after 6 months of observation this pa-
rameter was observed by 21.9% (p <0.001) higher, rela-
tive to the data of the previous observation period, after 9
months - by 14.2% (p<0.01), after 12 months - by 4.5%.
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Table 7.
Indices of system of inflammation, microbial contamination and non-specific inmunity in the skin homogenate at using of PRF-clot
Indices 3 month 6 month 9 month 12 month
Control group Group 1 Control group Group 1 Control group Group 1 Control group Group 1
Fn'gzg’;/skz 15.94+0.54| 13.58+3.54* | 12.19:0.41| 10.95+0.30* | 9.56+0.36 9.42+0.20 8.89:0.24 8.46£0.30
p1<0.001 p2<0.001 p3<0.02
nlfcrgzts/ﬁg 0.3240.02| 0.22:0.02* | 0.17£0.02| 0.13:0.01 | 0.08+0.01 0.06+0.01 0.07+0.02 0.05+0.01
p1<0.001 p2<0.001
lysozyme, U/kg| 47.81+1.32| 60.54+ 1.90* | 60.53+2.08| 73.81+2.35* | 80.09+3.08| 84.32+2.45 90.2242.60 | 88.11x2.85
p1<0.001 p2<0.01
It was found that the activity of the enzyme urease at 56.2%, after 6 months - by 52.9 %, and in 9 months - by
patient of group 1 after 3 months of observation was sig- 50.0%, relative to data of the third group. It had indicated
nificantly decreased by 31.2% relative to the control the effectiveness of the proposed method of scar prophy-
group, while in the 2nd group - significantly lower by laxis.
Table 8.
Indices of system of inflammation, microbial contamination and non-specific inmunity
in the skin homogenate at using of PRF-clot and Bioceruline
3 month 6 month 9 month 12 month
Indices Control Control
group Group 2 group Group 2 Control group Group 2 Control group Group 2
ﬂ?ﬁﬁs@ 15.9420.54| 11.01+£0.28 | 12.19+0.41| 8.70%0.26* 9.56+0.36 8.40+0.22* 8.89+0.24 8.24+0.24
p1<0.001
nlfcrgzts/ﬁg 0.3240.02 | 0.14+0.01* | 0.17+0.02 | 0.08£0.02* | 0.08+0.01 0.04+0.01 0.07+0.02 0.04+0.01
p1<0.02
lysozyme, U/kg| 47.81+1.32| 68.57+ 2.05* | 60.53+2.08 | 81.64+2.66* | 80.09+3.08 | 87.08+2.72 | 90.22+2.60 | 91.69+3.08
p1<0.001

Conclusions

The analysis of the obtained data suggested that the 5.
combined use of PRF-clot at the intraoperative stage of
prophylaxis and ceruloplasmin at the post-operative one,
in contrast to monotherapy with fibrin membranes, ob- 6.
tained from platelets-rich plasma had a better functional
and aesthetic result, which significantly improved the
quality of life of patients in the early and late postopera-
tive periods.
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Anepriyni peakuii 4o B-naKTamMHux aHTUOIOTUKIB € HavibI/bLL YACTOK MPUYNHOK MOGIYHUX MEANKAMEHTO3HMUX PEaKLiv,
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Knioyosi cnoBa: 3-nakramu, rinepyyTnmBiCTb, LWKIPHi Npobu, MeAMKaMEHTO3Ha aneprisi.

MegukameHTO3Hast anneprnus — aTo naronoruyeckas
peakumst Ha nekapcTBeHHbIe npenaparbl, B OCHOBE KOTO-
pow nexat UMMyHONOrnyeckne MexaHuamel [1, 2].

B HacToslwee Bpemsi CMEKTp MpUMEHSeMbIX [-nak-
TaMHbIX aHTUOMOTMKOB U3MEHWUMCA U BEH3UNNEHNLUNIIVH
6orbLlue He SIBNAETCA CaMblM pacnpocTpaHeHHbIM npea-
cTaBuMTeENEeM 9TOM FPynMbl, €ro MEeCcTO 3aHaAnu apyrue
npenapatbl. B Wcnanun, ®paHumm n CLUA yawe HasHa-
YaemblM aHTUOMOTUKOM SIBMSIETCS aMMUUWMNWH, 4alle
cTanu HasHavaTtb LedanocnopuHbl U 3T npenapaTtbl Co-
CTaBNsIOT rMaBHy0 NPUYKMHY anneprim [3].

BOMbWWHCTBO NaLMEHTOB C OTArOLWEHHbLIM annepru-
YeCcKMM aHaMHe30oM Ha neHuuunMH  unn  Beta-
naktamHble aHTn6mnoTUkK (BI1A), B 90% MMeEIT NOXHbIA
AnarHos rno noBoAy anneproriornyeckon peakumy Ha ne-
HUUWMAMWH B CBA3W C TeM, YTO CMELleHWe CUMMTOMOB,
CBSi3aHHbIX C GOMEe3Hbl0 NauueHTa, 3aByanupoBaHO Mog
annepruio [4].

PacnpocTpaHeHHOCTb coobLlaemMon anneprum Ha ne-
HUUMIIIWMH oueHmBaeTcsa oT 9 ao 12%, a pacnpocTpaHeH-
HOCTb Yy FOCNUTanM3MpoBaHHbIX MALMEHTOB MOXET A0C-
Turate Ao 15% [5-7]. YactoTa anneprunyeckmx peakuui
Ha neHuuunnuHel Bapbupyet ot 0,7 o 10%, npu aTom
yacTtoTa aHadunakTuyeckux peakumm cocrtaenset 0,015-
0,004% [7].

B YkpavHe Ha cerogHAWHUA OeHb OTCYTCTBYET cre-
unanbHas cuctema permcrpauum MMEHHO MeguKkameH-
To3HOM anneprum (MA), COOTBETCTBEHHO, OTCYTCTBYET
TOYHas MHGOPMALNS O KONMUYECTBE peakuuin rmnepyyBs-
CTBUTENBLHOCTU K nekapctBeHHbIM cpegctBam (JIC), a
TaKkKe TUNOB peakuun n mux nocnegcrteun. Kpome Toro,
OTCYTCTBYIOT AaHHble 06 3dpheKkTUBHOCTU KX NeveHus
Kak Ha rocnutanbHOM, Tak U Ha ambynaTopHoMm 3Tane.
Cnepyet OTMETUTb, YTO B YKpauHe Takke OCyLLeCTBMs-
erca n 6e3peuentypHbii otnyck JIC. MNpu atom B no-
cnegHee BpemMsi NpuBnekaeT BHUMaHWe pocT ynucna MA u
B pa3BUTbIX CTpaHax Mupa.

Llenblo uccnepoBaHus SIBUNOCH onpegerneHne pac-
NPOCTPAHEHHOCTU  TMNEPYYBCTBUTENbHOCTM K B-
NakTamHbIM aHTUOMOTUKAM Cpean HaceneHus nyTem uc-
CnefoBaHWs aHAMHECTUMYECKUX AaHHbIX W npoBedeHune

annepronormyeckoro obcrnefoBaHvs Ansi MOBbILLEHNS
6e3onacHOCTV aHTUBMOTUKOTEPaNUM 1 yny4dleHns dap-
MaKO3KOHOMWYECKOTO NPOMUIs NeYeHus.

MaTtepuanbl 1 MeTOAbI UCCIeaoBaHNSA

Ons peweHuss noctaBneHHbIX B paboTe uenei u 3a-
Jady B KNUHMYEcKoe uccrnegoBaHne Obinu BkoYeHbl 81
XeHWmMHa 1 119 MyX4MH, KOTOpPbIM MPOBOAMIN MPUK-
TECTbl U BHYTPUKOXHbIE MpoGbl ANsi onpegeneHust pac-
NPOCTPAHEHHOCTU  TMNEPYYBCTBUTENBHOCTU K [B-nak-
TaMHbIM aHTMbuoTukam. O6GcnenoBaHMe MPOBOAUNOCH
Ha Ga3e ropoAckoi KnMHu4eckon GornbHuubl Ne 1 B ne-
puoa ¢ 2016 no 2017 rr.

Mepen Havanom vccnegoBaHWA NOMyYeHO NMUCbMEH-
HOe cornacve oT NauMeHTOB Ha y4acTue B Hay4dyHOM UC-
cnefoBaHWM UM NpoBeAeHns MaHunynaumi. onydeHo
pelleHne kommuccum no 6noatuke 1MKB (Bbinucka m3 npo-
Tokona Ne 17 ot 04.02.2016 1.)

[na npoBegeHus NpuK-TECTOB MCNOMb30Banu pac-
TBOPbI CO CIEAYHLLMMN KOHLEHTPaLUuamMu: B6eH3nnneHn-
uunnMH  Hatpueas conb 0,5 wmr/mn, uedTpuakcoH
5 mr/mn, amokcuumnnud knasynoHat 20 mr/mn. Btopown
aTan AMarHoCTVKM MPOBOAUNM C NOMOLLIO AMarHoCTUYe-
CKUX npenapaTtoB 6eH3nnneHmuunnonn nonm - L — nuauH
(MrT), cmecb ManbiXx  AETEPMUHAHT  NEHUUMIMHA
(CMO), knasynaHoow kucnotbl (<DIATER», VicnaHus).

MeToamka npoBedeHVs MpUK-TECTa: Ha KOXY BHYT-
pEHHEeN MOBEPXHOCTU Npeanneybs HaHOCUTCA Kanns
pacTBopa ructamvHa (MoNOXMTErNbHbLI KOHTPOIb), BHU3
OT Hee — Kanns BoAbl AN MHBbEKUWUA (oTpuuaTenbHbIN
KOHTPOMb), €eLle HKe — pacTBOpP MCCneayemMoro annep-
reHa (6eH3VNNeHNUMNIUMH HaTpueBasi conb, LedTpuak-
COH, aMOKCUMUMINMH KnaeyrnoHaT). llocne aTtoro uepes
Kannu nNpoBOAMUTCA YKOM KOXM cneuuanbHbIM NaHLEeTOM.
PesynbTaT peakumn oueHMBalOT C NMOMOLLLIO CTaHdapT-
HbIX KpuTepues. MoNoXuTenNsLHON peakunen cunTaoT ob-
pasoBaHue Bongblps 6onee 3 MM B AvMameTpe C OKpy-
Xatowen aputemon Yepes 20 MUHYT nocne NpoBeaeHus
npo6bl (Romano A. Et al., 2005). TecTupoBaHue nekap-
CTBEHHbIX MpenapatoB TpebyeT OLEeHKM pe3ynbTaToB
NPUK-TECTOB 1 Yepes3 24 Yaca nocre nposeaeHnst Nnpobbi.

* JumuposaHue npu ammecmauuu kadpos: JlagpeHko A.B., Katidawees W.I1. U3yyeHue pacrpocmpaHeHHOCMU aurnepyyscmaumesibHocmu
B-nakmamHbivM aHmubuomukam cpedu HacerneHus YkpauHsil. // Mpobnemu ekonoeii i meduyuHu. — 2018. — T. 22, Ne 1-2. — C. 7-10.
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MeToavka npoBeaeHns BHYTPUKOXHOWM NPo6bl: YTOObI
BbIMOSHUTL 3Ty Npoby, B KOXY BHYTPEHHEN NOBEPXHOCTU
npeanneybss BBOOST PacTBOpP aHTUOMOTUKA BHYTPUKOX-
Ho. PesynbTatbl Npobbl oueHmBatoT Yeped 20 MuHyT. Mo-
TNOXUTENBHON CYMTAETCA peakumsl, ecnnm auameTp obpa-
30BaBLUErocH anemMeHTa npesbillaeT 2 gnameTpa MHbek-
LMOHHOW nanynbl nMubo npeBbilwaeT Ha 3 MM AvameTp
MHBEKUMOHHON nanynbl. NMpu oueHke peakumn yepes 24
yaca W no3kKe peakuus CYMTaAETCs MNONOXUTENbHON B
cnyyvae pasBuUTUS UHAPUMbLTPUPOBAHHOMO 3PUTEMATO3HO-
ro anemexTa [3].

PesynbTaTbl peakuun hmkCcMpoBanu ¢ NOMOLLbIO KOH-
Typa Ha NPOo3payHyto NUMKYI0 NEHTY.

Pe3ynbTaTbl M X 06Cy)kaeHne

B npouecce nccnegoBannst obeneqosanbl 200 naum-
€HTOB, npoxoauBLUKMX nedeHune B CTauMOHape Tepanes-
Tudyeckoro npocuns. BospacT naumeHToB coctasun 56,2
+ 3,6 net. [lnuTtenbHOCTL OCHOBHOro 3aboneeaHus 8,49
+ 5,68. [JuarHo3bl GoOnbHbLIX HOPMYNMPOBanu CorfacHo
MKB-10.

CTpykTypa OCHOBHOM 3ab0neBaeMoCTU BKIHOYaET:
3aboneBaHua aObixaTtenbHoOW cuctembl — 6%, 3abonesa-
HUSI cepaeyHo-cocyamncTon cuctembl — 75,5%, 3abone-
BaHUS XXenyaodHo-kuwevHoro Tpakta — 10,5%, 3abone-
BaHWs MOYEnosioBo cuctembl — 2%, 3aboneBaHus
onopHo-aguratensHoro annapata — 3%, 3aboneeaHust
cuctembl kKposu — 6% (puc. 1).

OcHOBHBIE 3200/ 1eBAHHA
6.0% 3.0%2,0%
6,0% '7

W 3abonesaHHA CEPAGYHO-
COCYAMCTOR CHCTEMBI

® 3abonesaHna HENYA04HO-
KHLWEYHOIo TpakTa

m 3300NeBaHHA ABIXATeNbLHOR
CHCTEMBI

M 3360NEBAHMA CHCTEMBI KPOBK
o W 3abonesanma onopHo-
75'5 Yo ABWratenbHoOro annaparta

3afoneBaHua

MOMEBLIAENMTENBHON CHCTEMBI

PucyHok 1. Cmpykmypa ocHO8Hol 3abosiegaeMocmu
nayueHmos obcnedosaHHbIX Ha euriepyyecmeumeribHoCmb
K B-nakmamam.

CTpykTypa conyTCTBYyHOLIMX 3ab0neBaHuin BKIOYaET:
3aboneBaHua aObixaTtenbHou cuctembl — 3%, 3abonesa-
HUSI cepaedHo-cocyamncTon cuctembl — 12,5%, 3abone-
BaHUS XXenyaodHo-kuwevHoro Tpakta — 35,5%, 3abone-
BaHWA Mo4yernonoBon cuctembl — 16%, 3aboneBaHns 9H-

OOKpUHHOW cuctembl — 10,5%, 3aboneBaHusi ONOpHO-
asuratenoHoro annapata — 1,5%, 3aboneeaHusi cucte-
Mbl kpoBY — 2,5% (puc. 2).

m 3a6on1eBaHuA
SKENY,04HO-KUILEYHOTO
0, 0,
30% 25% 15% TpakTa
3a6oneBaHunA

10,5%

o Mou4yeBblaen UTEeNbHOMN

35’5 % CUCTEMDbI

m 3a6oneBaHua cepaeyHo-
COCY,D,MCTOﬁ CUCTEMDI

m 3a6o1eBaHnA
SHAOKPUHHOM CUCTEMbI

m 3a601eBaHuA
AblIXaTeAbHO i cuctembl

m 3360/1eBaHNA CUCTEMDI
KpoBM

3a6oneBaHuA ONOpPHO-
ABUraTe1bHOIo
annapara

PucyHok 2. Cmpykmypa corymcmeyroujux 3abonesaHuti
nayueHmos 06¢/1e008aHHbIX Ha euriepyyecmeumeribHoCcmb
K B-nakmamam.

Mocne npoBeaeHus Npob 1 cbopa aHamHe3a GbIn npo-
BeJeH aHanus, BbIACHEHO, YTO U3 200 BOnbHbIX MOMOXU-
TenbHbIA NpUK-TeCT Obin y 21 nauueHta. B Tabnuue 1
npeacTaBneHbl NauMeHTbl ¢ AeTanbHO COOpaHHbIM aHaM-
He30M ¥ npoBefeHHbIMK Npobamu. Y 9 nauueHToB aHam-
He3 He OTArOLLEH, HO NMPW NOCTAHOBKE MPUK-TECTOB GbINo 2
naumneHTa, y KoTopbix Npobbl Ha rMcTamuH, Boay, 6eHaun-
NEHNUUNIIMH HATPUEBYHD COMb, LIEPTPUAKCOH U aMOKCU-
LMNMH KNaByrnoHaT Obliv NONOXUTENbHLIMUA U NO3TOMY
BHYTPVKOXHbIE MpoObl He npoBoAWnuch. Y 7 nauueHToB
Ha BHYTPUKOXHble MpPobbl OTMeYanacb MONoXKUTENbHAs
npoba: ToNbKo Ha aMOKCULUMIWH KnaByroHaT —y 1 naum-
€HTa, Ha B6eH3UNNEHNLMINIIMH HAaTPUEBYIO COMb U LiedTpU-
aKCOH — Yy 2 MauMeHTOB, TONbKO Ha OeH3UNNEHULUNIMH
HaTpMeBYH cofb — Y 1 naumeHTa, Ha GeH3UNNEeHNLUNIUH
HaTPUEBYIO COSMb, LIePTPUAKCOH U aMOKCULMIIIH KnaBy-
noHaT — y 3 naumeHToB. Y ocTanbHbIX 12 naumeHToBs, 3
npvBeAeHHON Tabnuubl, Obin OTArOLWEHHLIA annepronoru-
YeCKMIN aHaMHe3, NPy TOM, YTO MPaKTUYECKM BCe ansnepre-
Hbl ObINK pasHble. AHaNU3MpPys AaHHbIX NaLNEeHTOB OTMe-
YyaeTcs 8 YenoBek C OTArOLEHHbIM aHaMHE30M, Y KOTOPbIX
ObiNM oTpULaTENbHbIE MPUK-TECTbI U BHYTPUKOXHbLIE TEc-
Tbl. Y 1 naumeHTa oTMe4vanacb nornoxuTensHas npoba Ha
GEH3NNNEHNLUMINTIMH HaTPUEBYIO COMb, LEedTPUAKCOH ”
aMOKCULIMIINVH KNaBymnoHaT, Y 2 nauMeHToB — Ha LedTpu-
aKCOH M y 1 naumeHTa — Ha GEeH3UNNEHULUITIMH HaTpue-
BYIO COfb U LiedpTpraKkcoH.

Tabnuya 1
Pe3ynbmambi 6HymMpPUKOXHbIX Npob y nayueHmos o6crie008aHHbIX Ha 2unepyyecmeumenbHOCMb K B-nakmamam
BeH3unneHuuun-
€H3 eHuy AMokcnumnnnH N
MaumeHTb TIVH HaTpneBas LedptprakcoH Annepronorm4yecknn aHamHes
KnaesynoHaT
conb
MaumeHT H., 29 n. - - + -
3naku, Mes, nbifb, Nyx, ambpo3aus,
MaumneHT H., 65 n. + + + rnyTaprvH (apryHuH rnytamar),

HOBOKaWH (NpokavH ruapoxmnopua)

Maument J1., 71 r.

Maument M., 71 r.

MauneHTt C., 63 .

AroAbl LWenkoBULbl, BATaMUH B12
(meTunkobanamuH),
6ucenTon (cynbdameTokcason,

- TPUMETONPUM), TETPALMKITMHA
rMApOXNopuA, AnakapavH petapa
(amnTnasem rugpoxnopua)

MaumneHT B., 61 .

non




Mpo6aemu ekonorii Ta meguuUNHU

BeH3unneHnuyun- AMOKCULIANMH 3
MauneHTb TIVH HaTpneBas LledbTpuakcoH KnaBynoHaT Annepronorm4yecknn aHamHes
Cofb
MauunenT X., 66 n. _ _ _ ambposuns
BMTaMuHbIl rpynnel B12 (metunko-
Maunent T., 39 n. _ _ _ 6anamuH), HoBOKauH (MpokKauH
rmgpoxnopuva), Tpaea wandes
MaumneHT A., 44 . - + - ambposus
Mauuent C., 53 1. + + 6eH3MNNEeHNUNNNINH HaTpueBas
— COMb, TETPAUMKIIVHA rMapoxnopua
MauneHT K., 34 r. — — — asnTPOMULINH
Maunent I, 33 1. B B B peTapneH g(?deuH:na;::)GeHamnne-
Maument Y., 41T, _ _ _ MONOXUTENbHbIA NPUK TECT,
' B/K TeCT He NpoBOAUNU
MauwmenT W., 78 n. + — — -
n YKUTENbHbIN NPUK TECT
Maunent 1., 66 7. - - - 0:/?( Tec?rnﬂe npoegnunslc ’
MauwmeHT K., 59 n. + + + —
MaumneHt B., 80 n. + + + —
MaumenT C., 56 n. + + + -
MauneHt T., 23 1. — + — pyHOpes BeCHOMN
MauwmenT C., 20 n. - - - JleBodpnokcauuH remmrngpar
MaumneHT A., 63 . - - - AHanbruH  (metamuson)

Annepruyeckme peakumm Ha B-naktamHble aHTMOMOoTW-
Kam (beTanaktambl) — SIBRSIETCA YacTOW NPUYMHON Noboy-
HbIX MegUKaMeHTO3HbIX peaKu,w?l, onocpenoBaHHbIX crne-
UMOMYECKMMIN UMMYHONOTMYECKUMU MexaHuamamu [3].

Mpy NnpoBegeHNM KOXHbIX NPo6 HEOOXOAUMO YUUTbI-
BaTb MEPEKPECTHYIO peakTMBHOCTb. KoXHble npobbl vac-
TO BbISIBMSAIOT NEPEKPECTHYHO PeakTUBHOCTb Mexay beTa-
NakTaMHbIMW aHTUOMOTUKAMKM (NEHMUUNNKHLI, Ledanoc-
nopwuHel) [3].

Ansa unnocmpayuu npueodum KIUHUYecKUl criydal:
6onbHol T., 18 nem, cmydeHm meduyuHCKO20 8y3a, Io-
cmynun 8 nynbMOHOIo2uYeckoe ¢ xarnobamu Ha 3a-
mpyOHeHue ObixaHusi, omeK crusucmbix obosioyek 2yb,
rosiefieHUe Ha Koxe OOUHOYHbIX 8bIChbinaHull KpacHo2o
ysema, Komopble cornpogoxoarmcs 3yO0M U XKeHUEeM,
8/1aXHbIl Kawesb, rnosbileHuUe memnepamyps! meaa 0o
39 °C, HesHadumerbHyt0 OmObIWKY 8 r1oKoe, Momiu-
8ocmb, 0bwyro criabocme.

U3 aHamHe3a 3aborieeaHusi u3gecCmHoO, Ymo nayu-
€eHM f1eyus1 HeeocnumalsbHY MPasoCIMOPOHHION HUX-
Hedor1e8yro MHEBMOHUIO Yy ceMeliHo20 epaya, rnocsie Ha-
3Ha4YeHHoe20 nesoghrokcayuHa 500 me (1 mabnemka) e
meyeHuu 20 MUHym y nayueHma rosieunuch xasnobbl
Ha 3ampydHeHue ObixaHus, omek crusucmsix o6osio-
yek, MosieyieHUe Ha Koxe 0OUHOYHbIX 8biChbiNaHull Kpac-
HO20 yeema, Komopbie cornpogoxdaromcs 3ydom U
xokeHuem. Ckopoli MeQUUUHCKOU rMoMOWbK nayueHm
docmaerneH 8 rpuemHoe omdenieHue 20pOACKOU KIUHU-
yeckoli 60rbHUUbI. N3 aHamMHe3a XU3HU U38eCmHO, 4Ymo
8 demcmee bonenn gsempsHKoU. Annepaonoaudeckuli
aHaMHe3 paHee He OMSs20WeH.

LaHHble 0bbekmueHo20 o0bcriedosaHus: cOCMOosIHUE
bornbHoeo cpedHeli cmeneHu mskecmu. KoXHble MoKpo-
8bl sluya, mynosulya, 8EPXHUX U HUXHUX KOHeYyHocmel
MOKpbIMbI  MakyronarnysnspHol cbinbto.  Criuaucmele
obosiouku 2yb6 omedyHbl. lNepughepuyeckue nuMoy3sbl
He ysernuyeHbl. HYacmoma ObixaHus 20 6 1 mMuHymy, npu
repKyccuu npumyrijieHue J1e204HO20 38yKa cripasa 8
HUxHem omaoerne, npu aycKynbmauyuu cripasa Kpernuma-
yus, enaxHble xpurbi cripasa. A4 120/80 mm pm.cm.,
nynsc 90 ydapos 8 1 MuH. [paHuybl cepduya 8 rnpedenax
803pacmHoU HopMbl. TOHbI cepdua 38y4Hble, PUMMUY-
Hble. S3blk 06rioxeH b6enibiM Hamemom. XKusom nipu

nanbnayuu msiekutli, 6e36o5e3HeHHbIt. CUMImoM roka-
nlaqusaHusi ompuyamersibHbil ¢ 06eux CIMOPOH.

HaHHble aHanu3a kposu: apumpouumsi — 4,8 x 1 0",
2emoeiobuH — 146 a/n, usemrHoli rnokasamens — 0,91,
mpombouumsi — 350 x 109//1, nietkouumsi — 17,0 x 109//1,
CO3 —12 mm/u; nelikoyumapHasi popmyria; nano4xkossdep-
Hble nietikoyumbi — 10%, ceameHmMosidepHbie retikoyumsl —
74%, 303uHouribl — 12%, numgoyumsi — 14%, MoHouu-
mbl — 3%. OKI™: HCC — 90 e 1 MuHymy, pumm CuHycosud,
anekmpuyecKkasi ocb cepdua He OmKIoHeHa. PeHmaeH op-
2aHo8 2pyOHOU KriemKku: 8 HUXHel dorie cripasa JioKalbHoe
ycurieHue, cayweHue Jie204Ho20 PUCyHKa. 3aKrirodeHue:
PaBoCMOPOHHSISI HUXXHeQos1e8as! MHEBMOHUS.

U3 ebiwe npedcmasrieHHO20 MOXHO [Mocmasume
npedsapumernbHbIli QuazHO3: HeeocrnumarsbHas npaso-
CMOPOHHSIS  HUWXHedosiegasi MHEBMOHUS], K/IUHUYeCKast
epynna lll, dbixamenbHass HedocmamoyHocmb 0. Peak-
yus eunepyyscmeumersibHoCmMu HemMeds1IeHHo20 murna Ha
nesoghriokcayuH. Ydumbigasi daHHyr0 cumyauyuro, Orsi
nodbopa nevyeHuss aHmubuomukamu, nayueHmy rnposesnu
MpUK-Mecm U 8HYMpPUKOXHbIE Mpobbl co credyrouumu
npenapamamu. 6eH3unneHuyunuH Hampuegas cosb 0,5
ma/mrn, uegbmpuakcoH 5 me/Mr, aMOKCUUUIIIIUH Kriasy-
noHam 20 me/mn. Pesyrnbmambl npogedeHHsX mecmos
6biu ompuyamernbHbiMu. [NayueHmy HasHa4dunu aMu-
pudeckoe riedeHue eHeeocnumarsbHOU MHE8MOHUU:
uegpmpuakcoH 1,0 2 8BHympuBeHHO KariesibHO 0OUH pas3 8
OeHb 5 dHel, azumpomuyuH 500 me, 1 mabnemka 1 pa3
8 0eHb 3 OHs.

M3-3a cxoacTBa B CTPYKTypax CYLLECTBYET nepekpe-
CTHad peakTUBHOCTb Mexay pas3fnndHbiMKu neHunumnnnu-
HaMW 1 Jaxe Mexagy NeHuuunnvHammn u uedanocnopu-
Hamu [8,9,10]. OBWwKMM B CTPYKTYpe ABMSETCS YeTblpex-
uneHHoe BGeTa-nakTamHoe KosbLo, KOTOpoe Y MeHUuun-
JNIMHOB CO4YNeHeHoO C nNATUYINeHHbIM Tua3oTManHOBLIM
KONbLOM, Y LedanocnopuHoB C LUECTUYSIEHHBIM OUrna-
POTMa3nNHOBbLIM KOJbLIOM. neHI/ILI,I/IJ'IJ'II/IHbI MMerT OAHY
6okoByto uenb (R1), a uecdanocnopuHbl ase (R1 n R2),
npu 3ameHe Ha R1 n R2 GokoBbIX Lenen nony4arTcs
pas3nnyHble aHTUONOTUKN. DTn N3MEeHeHnAa, XoTd U He-
3Ha4YnTenbHble, MOryT pacno3HaBaTbCA I/IMMyHHOIZ cuc-
TEMOW Kak pa3Hble C COOTBETCTBYHOLWNMU KIMUHNYECKNMU
nocnegctemamu [11].
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BbiBOAbI

1. Anneprust Ha B-naktambl, B YaCTHOCTW, Ha NeHu-
LuMnnvMH vacto coobllaeTcs nauueHTamu, Ho B 6onb-
LUIMHCTBE Cry4aeB 3TO He AokasaHo. [osTtomy nauueH-
TaM y KOTOpbIX Obina anneprua Ha B-nakrambl NPoOBOAAT
NPUWK TECTbl U BHYTPUKOXHbIE NPobbl ANs noaTeepxae-
HUA auarHosa. B cnyyae fgokasaHHoW annepruv naum-
€HTY JaloT YeTkue pekoMeHZauuu no UCMOoNb30BaHMIo
AaHHOW rpynnbl NpenapaTos.

2. Ha cerogHsilHWIA AeHb NPUMeEHeHne B-nakTaMHbIX
aHTMBMOTHKOB, ABMsieTcs Ge3onacHbiM Tak Kak nMeeT
Mano NoboYHbIX 3MEKTOB, LUMPOKUIA CNEKTP AESACTBUS
N HU3KYI LeHy Ha Kypc nedveHus. CnegyeT OTMETUTb,
YTO BpPayu pasHbIX creuuansHocTen He 060CHOBaHO 3a-
6bIBalOT O 3TOW rpynne NpenapaTos.

3. B otnnunm ot B-naktamHbIX aHTMBMOTMKOB, rpynna
LedanocnopmMHOB MUMEET BbICOKME PUCKU PasBUTUS MO-
604HbIX 3dPEKTOB, KOTOpblE MPMBOAAT K annepruye-
CKkuM peakumam. MNpumepom aBnseTca npeacTaBneHHbINn
KIMHWUYECKWI Cry4an.
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Allergic reactions to B-lactam antibiotics are the most common cause of adverse drug reactions, mediated by specific
immunological mechanisms. The aim of this research was to determine the prevalence of hypersensitivity to [B-lactam
antibiotics among the population, by examining anamnestic data and conducting allergological examination to increase
the safety of antibiotic therapy and improve the pharmacoeconomic profile of treatment.
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Drug allergy is a pathological reaction to medications,
based on immunological mechanisms [1, 2]. At present,
the range of applied B-lactam antibiotics has changed
and benzylpenicillin is no longer the most common repre-
sentative agent of this group: other drugs have taken its
place. In Spain, France and the United States, ampicillin
and cephalosporins are currently more often prescribed,
and these drugs are the main cause of allergy [3].

Most patients with the allergic history of penicillin or -
lactam antibiotics (BLAs) are misdiagnosed in 90% about
the allergic reaction to penicillin, due to the fact that
symptoms, associated with the patient’s disease, are ob-
scured as allergy [4].

The prevalence of reported allergy to penicillin is es-
timated at 9 to 12% [5,6]. Meanwhile, its prevalence in
hospitalized patients can reach up to 15% [7]. The fre-
quency of allergic reactions to penicillins varies from 0.7
to 10%, with the frequency of anaphylactic reactions
ranging from 0.015 to 0.004% [7].

In Ukraine, today there is no special system for regis-
tering the drug allergy (DA), and accordingly there is no
precise information on the number of hypersensitivity re-
actions to medications, as well as the types of reactions
and their consequences. In addition, there is no evidence
on the effectiveness of their treatment at both in- and out-
patient stages. It should be noted that in Ukraine, the
over-the-counter drug sale is also implemented. At the
same time, the increase in the number of DA has lately
attracted attention in the developed countries as well.

The aim of the research was to determine the preva-
lence of hypersensitivity to B-lactam antibiotics among
the population by studying the anamnestic data and con-
ducting allergic examination to improve the safety of anti-
biotic therapy and enhance the pharmacoeconomic pro-
file of treatment.

Materials and methods

In order to achieve aim of the research, 81 women
and 119 men were enrolled in a clinical study. The exam-
ined patients underwent prick and intradermal tests to
determine the prevalence of hypersensitivity to B-lactam
antibiotics. The study was conducted on the basis of the
city clinical hospital over the period from 2016 to 2017.

Prior to the launch of the study, written consent was ob-
tained from each patient for participation in scientific re-
search and carrying out procedures. The decision of the
commission on bioethics of city clinical hospital No.1 was

also obtained (abstract of minutes No. 17 as of 02.04.2016).

To conduct prick tests, we used solutions with the fol-
lowing concentrations: benzylpenicillin sodium salt 0.5
mg / ml, ceftriaxone 5 mg / ml, amoxicillin clavulonate 20
mg / ml. The second stage of the diagnostics was carried
out with the help of diagnostic preparations benzylpenicil-
loyl poly-L-lysine (PPL), a mixture of minor determinants
of penicillin (SMD), clavulanic acid (DIATER, Spain).

The prick test procedure was conducted as follows: a
drop of histamine solution (positive control) is applied to
the skin of the inner surface of the forearm, underneath —
a drop of water for injections (negative control), down-
wards — the solution of the studied allergen (benzylpeni-
cillin sodium salt, ceftriaxone, amoxicillin clavulonate).
After that, the skin is pierced through the drop with a
special lancet. The result of the reaction is evaluated us-
ing standard criteria. The formation of a blister more than
3 mm in diameter with the surrounding erythema 20 min-
utes after the test is regarded as a positive reaction
(Romano A. Et al., 2005). In addition, testing the drugs
requires to assess the results of prick tests 24 hours after
the test.

The intradermal test was conducted as follows: the
antibiotic solution is injected intracutaneously into the
skin of the inner surface of the forearm. The results are
assessed in 20 minutes. The reaction is considered
positive if the diameter of the formed element exceeds 2
diameters of the injection papule or exceeds the diame-
ter of the injection papule by 3 mm. When evaluating
the reaction after 24 hours and later, the reaction is
considered positive if an infiltrated erythematous ele-
ment develops [3].

The reaction results were registered with a contour on
a transparent adhesive tape.

Results and discussion

In the course of the study, we 200 examined patients
who were treated at the hospital of a therapeutic profile.
The patients’ age was 56.2 + 3.6 years. The duration of
the underlying disease is 8.49 + 5.68. Patients were di-
agnosed according to ICD-10.

The structure of the basic morbidity includes: dis-
eases of the respiratory system — 6%, diseases of the
cardiovascular system — 75.5%, diseases of the gastroin-
testinal tract — 10.5%, diseases of the urogenital system
— 2%, diseases of the musculoskeletal system — 3%, dis-
eases of the blood system — 6% (Fig. 1).

* To cite this English version: A.V. Lavrenko, I.P. Kaidashev. The Study of Prevalence of Hypersensitivity to B-Lactam Antibiotics among
the Population of Ukraine // Problemy ekologii ta medytsyny. - 2018. - Vol 22, Ne 3-4. - P. 11-13.
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Figure 1. The structure of the basic morbidity of patients

examined for hypersensitivity to B-lactams

The structure of concomitant diseases includes: dis-
eases of the respiratory system — 3%, diseases of the
cardiovascular system — 12.5%, diseases of the gastroin-
testinal tract — 35.5%, diseases of the urogenital system
— 16%, diseases of the endocrine system — 10.5%, dis-
eases of the musculoskeletal system — 1.5%, diseases of
the blood system — 2.5% (Fig. 2).

After conducting the tests and collecting the history,
we analyzed the obtained data. We found that out of 200
patients, 21 patients had a positive prick test. The table
given below demonstrates the data on patients with a de-
tailed history and tests results. In 9 patients, the anam-
nesis was not aggravated, but in conducting the tests
there were 2 patients in whom the tests for histamine,
water, benzylpenicillin sodium salt, ceftriaxone and
amoxicillin clavulonate were positive and therefore no

intradermal tests were performed. In 7 patients, a positive
intradermal test was observed only for amoxicillin clavu-
lonate in 1 patient, for benzylpenicillin sodium salt and
ceftriaxone — in 2 patients, only for benzylpenicillin so-
dium salt — in 1 patient, for benzylpenicillin sodium salt,
ceftriaxone and amoxicillin clavulonate — in 3 patients.

Common diseases
3,0%2,0%
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system

6,0%
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tract

m diseases of the respiratory
system
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Figure 2. The structure of concomitant diseases in patients
examined for hypersensitivity to B-lactams

The remaining 12 patients from the table had an ag-
gravated allergic history, despite the fact that almost all
allergens were different. Analyzing the data of the, 8
people with an aggravated anamnesis who had negative
prick tests and intradermal tests were observed. 1 patient
had a positive test for benzylpenicillin sodium salt, ceftri-
axone and amoxicillin clavulonate, 2 patients — for ceftri-
axone, and 1 patient — for benzylpenicillin sodium salt
and ceftriaxone.

Table 1

The results of intradermal tests in patients examined for hypersensitivity to B-lactams

Patients Bzgz¥hr)r§rgg:¥'n Ceftriaxone Q;T/?JTIO?'II!{; Allergic history
Patient N., age: 29 _ _ + _
cereals, honey, dust, fluff, ambrosia, argin-
Patient N., age: 65 + + + ine glutamate, Novocaine (procaine hydro-
chloride)
Patient L., age: 71 + + _ _
Patient P., age: 71 + + _ _
mulberries, vitamin B12 (methylcobalamin),
. Bi | (sulfamethoxazole, trimethoprim
Patient 8., age: 63 = = = tetrsai@z.)lirszuh;irc?éh?or?deo, z’i;carzzngpreta)r’d
(diltiazem hydrochloride).
Patient V., age: 61 _ _ _ iodine
Patient Kh., age: 66 _ _ _ ambrosia
B12 group vitamins (methylcobalamin), No-
Patient T., age: 39 _ _ _ vocaine (procaine hydrochloride), sage
grass
Patient A., age: 44 _ + _ ambrosia
Patient S., age: 53 + + B BenzylpeniciIlri]r;jroocliﬁlrgrisdaelt, tetracycline
Patient K., age: 34 _ _ _ azithromycin
Patient G., age: 33 _ _ _ Retarpen (benzathine benzylpenicillin)
Patient Ch., age: 41 _ _ B positive prick test, intradermal test was
not conducted
Patient Sh., age: 78 + _ _ _
Patient D., age: 66 B B B positive prick test, intradermal test was
not conducted
Patient K., age: 59 + + + -
Patient B., age:80 + + + —
Patient S., age:56 + + + _
Patient T., age: 23 _ + _ spring rhinorrhea
Patient S., age: 20 _ _ _ Levofloxacin hemihydrate
Patient Ya., age: 63 _ _ _ Analgin (metamizole)
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Allergic reactions to B-lactam antibiotics (B-lactams)
are a common cause of adverse drug reactions, medi-
ated by specific immunological mechanisms [3].

When conducting skin tests, it is necessary to con-
sider cross-reactivity. Skin tests often demonstrate cross-
reactivity between B-lactam antibiotics (penicillins, cepha-
losporins) [3].

The following clinical case report will illustrate this
tendency: Patient T., aged 18, a medical student, was
admitted to the pulmonology department with complaints
of breathing difficulty, swelling of the mucous membranes
of the lips, the appearance on the skin of single red le-
sions that were accompanied by itching and burning,
productive cough, fever up to 39°C, slight shortness of
breath at rest, sweating, general weakness.

From the anamnesis of the disease, it is known that
the patient had community-acquired right-sided lower
lobe pneumonia, which was treated by the family doctor.
After administering the prescribed levofloxacin, 500 mg
(1 tablet), in 20 minutes the patient started to complain of
breathing difficulty, swelling of the mucous membranes,
the appearance of single red eruptions on the skin, which
were accompanied by itching and burning. The ambu-
lance service took the patient to the emergency room of
the city clinical hospital.

From the anamnesis of life, it is known that he had
chickenpox as a child. Allergic history has not been pre-
viously aggravated.

Data of the objective examination: the patient’s condi-
tion of moderate severity. The skin of the face, trunk, up-
per and lower extremities are covered with maculopapu-
lar rash. The labial mucosa is swollen. Peripheral lymph
nodes are not enlarged.

Respiratory rate is 20 per 1 min., on percussion: dull-
ness of the pulmonary sound on the right in the lower
part, on auscultation: crepitus on the right, moist rales on
the right.

Blood pressure: 120/80 mm Hg, pulse: 90 beats per 1
min; borders of the heart are within the age norm. Heart
sounds are loud, rhythmic.

The tongue is covered with white coating. Abdomen
on palpation is soft, painless. Costovertebral angle ten-
derness symptom is negative on both sides.

Blood test data: RBC — 4.8 x 10" /|, hemoglobin —
146 g / |, color index — 0.91, platelets — 350 x 10° /|,
WBC - 17.0 x 10° /|, ESR = 12 mm / h, WBC count: stab
— 10%, segmented —74%, eosinophils — 12%, lympho-
cytes — 14% monocytes — 3%. ECG: HR — 90 per 1 min.,
sinus rhythm. Electrical axis of heart is not deviated. X-
ray of thoracic organs: local amplification, thickening of
the pulmonary pattern in the lower lobe on the right. Con-
clusion: right-sided lower lobe pneumonia.

From the above presented, it is possible to make a
preliminary diagnosis: community-acquired right-sided
lower lobe pneumonia, grade Ill, RF 0. Immediate-type
hypersensitivity reaction to levofloxacin. Considering this
situation, for the selection of antibiotic treatment, the pa-
tient underwent the prick and intradermal tests with the
following drugs: benzylpenicillin sodium salt 0.5 mg / mi,
ceftriaxone 5 mg / ml, amoxicillin clavulonate 20 mg / ml.
The results of the tests were negative. The patient was
prescribed empirical treatment of community-acquired
pneumonia: ceftriaxone 1.0 intravenously, in dropper
once a day for 5 days, azithromycin 500 mg, 1 tablet
once a day for 3 days.

Due to the similarity in the structures, there is cross-
reactivity between different penicillins and even between
penicillins and cephalosporins [8, 9, 10]. A common fea-
ture in the structure is a four-membered B-lactam ring,
which is articulated with a five-membered thiazolidine

13

ring in penicillins and a six-membered dihydrothiazine
ring in cephalosporins. Penicillins have one side chain
(R1), whereas cephalosporins — two (R1 and R2). When
R1 and R2 of the side chains are replaced, different anti-
biotics are obtained. These changes, although minor, can
be recognized by the immune system as different ones
with the corresponding clinical consequences [11].

Conclusions:

1. Allergy to B-lactams, in particular, to penicillin, is of-
ten reported by patients, but in most cases this has not
been proven. Therefore, patients who have been allergic
to B-lactams are given prick tests and intradermal tests to
confirm the diagnosis. In case of proven allergy, the pa-
tient is provided with precise recommendations on the
use of this group of drugs.

2. To date, the use of B-lactam antibiotics is safe be-
cause it has few side effects, a wide spectrum of action
and a low price for a course of treatment. It should be
noted that doctors of different specialties unreasonably
ignore this group of drugs.

3. Unlike B-lactam antibiotics, the group of cepha-
losporins has high risks of side effects that lead to aller-
gic reactions. The presented clinical case report is an ex-
ample of this tendency.
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SUBCUTANEOUS ADIPOSE TISSUE IN FEMALE PATIENTS WITH IRON
DEFICIENCY ANEMIA AND OBESE WOMEN DOES NOT DIFFER IN THE
EXPRESSION OF IKBA*
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Prerequisites and objective: Abdominal obesity is a common metabolic disease characterized by excessive accumulation
of white adipose tissue, with excessive production of inflammatory mediators that activate transcriptional nuclear factors,
in particular the nuclear factor kB. Hepcidin is the main hormone in the systemic regulation of iron. Its expression in-
creases with elevated level of pro-inflammatory cytokines, as a result of which the concentration of iron in the blood
plasma decreases, which reliably results in the activation of NF-kB. Therefore, the aim of the research was to determine
the level of expression of IKBa in subcutaneous adipose tissue in iron deficiency anemia concurrent with obesity. Meth-
ods: The study included 40 female women. Hemogram parameters, parameters of iron metabolism (serum iron, ferritin,
hepcidin, total iron binding ability of serum, saturation of transferrin by iron) in serum and level of expression of the
IkBa gene in subcutaneous adipose tissue were evaluated. Research results. The examined women had an average age
of 40.3 £ 7.59 years. In the distribution of patients due to the cause and degree of severity of IDA, there was no reliable
difference between the groups. The control group consisted of 10 obese women without IDA. Expression of IkBa by sub-
cutaneous adipose tissue in female patients with IDA with and without obesity compared with the control group did not
display a significant difference between the groups (p <0.05). In the course of correlation analysis, the expression of
IkBa by subcutaneous adipose tissue to BMI, iron and hemogram rates did not have a correlated significance. Conclu-
sion. Subcutaneous adipose tissue in women with iron deficiency anemia with and without obesity compared with obese
women has no difference in expression of IkBa.

Key words: IkBa expressions, obesity, anemia.

OXUPIHHSI OpraHiB YepEBHOI MOPOXKHMHN - Lie 3ara/lbHe METabOsIiYHE 3aXBOPIOBaHHS, O XapaKTEPU3YETLCI HaAMIPHUM
HaKOIMNYEHHAM BIJIOf KMPOBOI' TKaHMHW, 3 HAAMIPHUM BUPOOHULITBOM MEAIATOPIB 3ara/IeHHs, SKI aKTUBYIOTb TPaHCKPUIT-
LiviHi saepHi gakTopu, 30Kkpema sAaepH @pakTop kB. [ercuanH € OCHOBHUM ropMOHOM CUCTEMHOI perynsauii 3aniza. Yoro
EKCIIpecisl 3pOCTaE 3 MigBULLYEHNM DIBHEM 1PO3anasibHuX UNTOKIHIB, BHAC/TIIOK YOro KOHUEHTpAaLis 3a/1i3a y riasmi Kposi
SHWKYETBCS, WO HAAIVIHO rpu3BoANTb [0 akTuBauii NF-KB. ToMy METOK AOC/KEHHS BY/I0 BU3HAYEHHS PIBHS €KCPECii
IKBa B ripLwKipHivi XXvpoBiit TKaHuHi npu 3ami304ediunTHIVi aHeMIT, LYo CYrpOBOMKYETLCS OXMUPIHHAM. [OCTimKeHHS
BK/o4ano 40 iHok. OUiHIOBa/m napameTpu reMorpamy,, napameTpy MeTabosiamy 3asiza (cupoBaTkoBe 3asi3o, ¢epu-
TUH, FerncuanH, 3arasbHa 3a/1i303B'93yBa/lbHa 34aTHICTb CUPOBATKM, HACUYEHHSI TPaHCQEPMHY 3a/1i30M) B CMpOBaTLi Ta
piBeHb ekcripecii reHy IkBa B MiAWKIPHIV XXvpoBivi TKaHuHi. OnvTaHi XiHKu Mam cepeaHivi Bik 40,3 + 7,59 pokis. Y pos-
ro4ini nauieHTiB Yepe3 rnpuynHy Ta CTyriHb TSXKKOCTI 3a/1i304€@iUNTHOI aHeMIi 6y/ia BiACYyTHS AOCTOBIPHA DI3HWLS MK
rpynamu, KoHTposibHy rpyry ckiam 10 nauieHTiB i3 OXUpiHHAM, sKi He Manm 3anizoaeqiumtHoi aHemil, Excripecis IkBa
MALIKIPHOIO JXUPOBOKO TKaHMHOIO Y NALIIEHTIB 3 3a/1i304€QiUNTHOI aHEMIEID 3 OXUPIHHAM Ta 6€3 HbOro MOPIBHSIHO 3 KO-
HTPOJILHOK MPYIIo0 HE BIAPI3HAIACS 3HaYHOK pisHuLero Mk rpyrnamm (p <0,05). Y xoai kopensauiviHoro aHasisy exkcripe-
cisi IKBa rigLUKipHO JXUPOBOK TKaHMHOKO A0 MOKa3HWKIB 3a/1i304e@iunTHOI aHeMil, 3asi3a 1a reMorpamm He Masa Kope-
JIbOBAHOIro 3HaYeHHs. TTiALKIPHA XUpOoBa TKaHWHA Y XKIHOK 3 AeQDILMTOM 3a/i3a 3 i 6€3 OXUPIHHS B MOPIBHAHHI 3 XXiHKaMu
3 OXUPIHHAM He Ma€E pi3HuLi B excripecii IkBa.

Knto4osi cnoBa: ekcripecia IkBa, oXupiHHSA, aHeMmis.

Introduction pressing the transcription of numerous genes involved
in the inflammatory reaction [2].

Iron plays an important role in immunological surveil-
lance due to its stimulating and differentiating properties
on the immune system. Excessive concentration of iron
in macrophages reduced the level of phagocytosis, respi-
ratory burst and cytokine expression — the effects that are
probably mediated by iron toxicity. On the other hand, in
non-toxic concentrations, iron contributes to the differen-
tiation of macrophages, and treatment with iron chelators
inhibits the expression of NF-KB activated by lipopoly-
saccharides, tumor necrosis factor-a and interleukin-6 [3].
The addition of ionized iron to the macrophage culture of
the liver caused activation of IKK (a complex that is a
critical point of this signaling pathway) [4], which con-

Abdominal obesity is a common metabolic disease
characterized by excessive accumulation of white adi-
pose tissue.

Subcutaneous adipose tissue is infiltrated by nu-
merous immune cells, primarily macrophages, which
account for up to 40% of all fatty tissue cells [1] and are
the main source of inflammatory mediators in the fatty
tissues of humans and animals. Pro-inflammatory cyto-
kines affect the intracellular pathways regulating in-
flammation by activating transcriptional nuclear factors,
in particular the nuclear factor kB (NF-kB), which is the
most important pro-nuclear nuclear transcription factor
that corresponds to most of the external and internal
stimuli and provokes inflammation by activating or sup-

* To cite this English version: V.M. Nedoborenko, O.A. Shlykova, O.V. Izmailova, K.E. Ishcheikin, |.P. Kaidashev. Subcutaneous adipose
tissue in female patients with iron deficiency anemia and obese women does not differ in the expression of IkBa // Problemy ekologii ta
medytsyny. - 2018. - Vol 22, Ne 3-4. - P. 14-17.
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firmed the role of iron as an independent agonist and po-
tential signaling molecule for activating IKK [3].

Hepcidin is the main hormone in the systemic regula-
tion of iron. Hepcidin is a negative regulatory hormone,
whose expression increased with elevated level of pro-
inflammatory cytokines and iron. The mechanism of ex-
posure to hepcidin was detected in binding with ferro-
portin, which led to its internalization and degradation [5].
As a result, the content of circulating iron level was re-
duced and the suppression of its export from macro-
phages was intensified by the same mechanism that re-
liably resulted in the activation of NF-kB.

However, at present there are no data demonstrating
the relationship between iron, hepcidin and NF-kB human
adipose tissue in vivo. The activation of NF-kB may be
evidenced by changes in the expression of its inhibitor,
IkBa [6], therefore, the aim of our study was to determine
the level of expression of IKBa in subcutaneous adipose
tissue in iron deficiency anemia concurrent with obesity.

Materials and methods

The study was conducted after authorization by the
Bioethics Commission of Ukrainian Medical Stomatologi-
cal Academy, and all the examined subjects voluntarily
signed the informed consent.

A total of 40 female patients with iron deficiency ane-
mia (IDA) (30 women with concomitant obesity and 10
without obesity) were examined. They were treated at the
out-patient department of the City clinical hospital in Pol-
tava from March 2016 to January 2017. The control
group consisted of 10 obese women without IDA.

The inclusion criteria were the presence of iron defi-
ciency anemia based on: hemoglobin level (Hb) < 120 g/L
for women, signs of microcytosis and anemia (Mean Cor-
puscular Volume (MCV) < 80 fl, Mean Corpuscular Hemo-
globin (MCH) < 27, 5 pg, Mean Corpuscular Hemoglobin

Concentration (MCHC) < 335 g/L, in the presence of serum
iron level (SI) <11.5 ymol/L, total serum iron binding capacity
(TSIBC) > 72 pmol/L, saturation of transferrin with iron
(NTZ) <15% and ferritin level < 12 ng/ml in serum.

The blood parameters were determined using the BC
3000 Plus Mindray, Shenzhen Mindray Bio-Medical Elec-
tronics Co., Ltd., China.

Determination of iron level in serum and total serum
iron binding capacity was carried out with sets of re-
agents of SpinLab Ltd, Ukraine. Saturation of transferrin
with iron was determined by the method of calculating the
content of the SI / TSIBC * 100%.

The level of ferritin (LLC «Alkor-Bio», Russian Fed-
eration), hepcidin (Peninsula Laboratories, LLC, USA) in
blood serum was determined by the method of immuno-
assay analysis.

The level of expression of the IkBa gene was deter-
mined in the subcutaneous fat using the real-time PCR
method. The material was obtained by thin-layer aspiration
puncture biopsy, samples were stored at -70°C until RNA
extraction. The total RNA was isolated from the biological
specimen using a set of “RIBO-sol-V reagents” (AmpliSens,
Russia). To obtain cDNA, a set of reagents was used for the
reverse transcription reaction (SYNTOL, Russia). The reac-
tion mixture contained: 10 x reverse transcriptase buffer, 5
mM deoxynucleotide triphosphate, 15 U / ml oligo primer
(dT) 15, 50 units/ul of inverse mRNA-RT transcriptase, 5
units/ul RNase inhibitor, 1-2 pg total RNA, and deionizing
water free of RNase. Determination of the expression of the
IkBa gene was carried out in real time using a DT-Light de-
tecting amplifier (“DNA-Technology”, Russia) in the reaction
mixture. As a reference gene, the Glyceraldehyde-3-
Phosphate Dehydrogenase (GAPDH) gene was used. For
data analysis, a relative Ct method was used with the calcu-
lation of the formula: 2-ACt.

Table 1. Primers for determining the expression of the IkBa gene [7]

Gene Sequence of primers
KBa F:5'- GGC TGA AGA AGG AGC GGC TA- 3'
R:5'- CCA TCT GCT CGT ACT CCT CG -3'
GAPDH F:5'- GGC CTC CAA GGA GTAAGACC-3'
R:5' - AGG GGA GAT TCAGTGTGG TG - 3

Furthermore, all patients were evaluated for the level
of total protein, total bilirubin, ALT, AST, creatinine, en-
doscopic and X-ray examination of the gastrointestinal
tract, to exclude ulcerative and inflammatory diseases at
the time of the study.

For all patients, the examination included measure-
ments of anthropometric indicators: height, body weight,
waist and hip circumference, body mass index (BMI). The
index was calculated as the ratio of body weight in kilo-
grams (kg) to the square of height in meters (m2). Adult
obesity was established according to the WHO definition
based on (BMI) = 30 kg / m2.

The distribution of adipose tissue is determined by the
coefficient of the waist circumference / hip circumference
(WC / HC). The value of WC / HC in women > 0.85 indi-
cated the abdominal type of obesity.

The study excluded patients who at the time of the
study had been taking iron preparations during the last 3
months, non-steroidal anti-inflammatory drugs more than
3 times a week during the last 6 months, patient with
conditions of significant bleeding over the past 6 months,
oncopathology, autoimmune diseases, acute and chronic
diseases that can lead to tissue hypoxia, chronic renal
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failure, chronic liver disease with hepatocellular insuffi-
ciency, vegetarianism, pregnancy and lactation.

The static processing of the obtained data was per-
formed using the software package SPSS 17.0. The reliabil-
ity of the discrepancies (p) of the anthropometric data and
hematological parameters was evaluated by the one-way
analysis of variance for independent groups (ANOVA). Rela-
tionships in groups were evaluated using Pearson correla-
tion analysis. For all types of analysis, statistically significant
differences were considered at p <0.05.

Results

The examined women had an average age of 40.3 +
7.59 years. In the distribution of patients due to the cause
and degree of severity of IDA, there was no reliable dif-
ference between the groups.

In the analysis of anthropometric data of women, the
group with IDA and obesity had statistically higher BMI com-
pared to the group with IDA and without obesity (p <0.05)
and had no statistically significant differences compared with
the control group (p> 0.05). The analysis of the ratio of WC /
HC revealed that all the examined patients in this group had
an abdominal type of adipose tissue deposit.
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Table 2. Indices of hemogram and iron metabolism parameters in women with IDA with and without obesity (M + SD)

. . Group with IDA and obe- | Group with IDA and with- _
Indicator, unit of measurement sity, (n = 30) out obesity, (n = 10) Control group, (n = 10)
Erythrocytes, 107/ 3.98 +0.26° 4.020.2° 4.3+0.2°

Hb, g/l 90.4+10.3° 91.6+ 8.65° 129+3.8°
MCV, fl 71.6 £5.1° 72.0+ 4.8° 88.4+4.6°
MCHC, g/ 316.6 £19.42° 316.3+ 15.8° 338.946.0°
MCH, g/ 22.6+1.95° 22.7 +1.83° 29.9+1.3°
Fe >, umol /I 5.6+2.38° 7.3+1.4° 15.3+2.34°
TSIBC, umol /I 74.5+£2.0° 73.8+1.3° 61.0+4.96°
STI, % 7.7+3.30° 9.8+£2.0° 25.0£2.5°
Ferritin, ng / ml 4.7+2.68° 3.5+£2.93° 29.7+10.8°
Hepcidin, ng / ml 16.6 + 11.9° 25.4+8.6° 14.4+12.0°

Note: aa, bb = no significant difference between the groups (p> 0.05);
ab, ba = significant difference between groups (p <0.05).

Indicators of Hb, MCV, MCHC, MCH, SI, STI and fer-
ritin in the groups of women with IDA without and with
obesity were significantly lower (p <0.05) compared with
the control group and did not differ significantly between
these parameters (p > 0.05). On the contrary, TSIBC in
the groups of women with IDA without and with obesity
was significantly higher (p <0.05) compared with the con-
trol group and had a significant difference (p > 0.05) (Ta-
ble 1).

Hepcidin in the serum was higher in women with IDA
without obesity (p <0.05) compared to women with obe-
sity and control group who did not have significant differ-
ences (p > 0.05) (Table 1).
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Figure 1. Expression of IkBa, 2-Act in female patients with IDA
and obesity - (1), IDA without obesity - (2) and control group (3).

Expression of IkBa subcutaneous adipose tissue in
female patients in IDA with and without obesity compared
with the control group did not have a significant differ-
ence between the groups (p <0.05) (Fig. 1).

In the course of correl1ation analysis, the expression
of IkBa by subcutaneous adipose tissue to BMI, iron me-
tabolism and hemogram rates did not have a correlated
reliable significance.

Discussion

Our study showed the condition of iron metabolism,
namely its deficiency, in absolute (true) IDA (Hb, MCV,
MCHC, MCH) [8] using a rather wide range of indicators
of its metabolism (SI, STI, TSIBC, ferritin and hepcidin)
[9]. As is evident, there was no statistically significant dif-
ference between the hemogram parameters and the
markers of iron homeostasis among the study groups,
except for the hepcidin, which had a higher level in the
group with IDA without obesity (25.4 £ 8.6 ng / ml), as
compared with the group of IDA with obesity and control
group (16.6 + 11.9 ng / ml and 14.4 £ 12.0 ng / ml, re-
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spectively), but still within the range of reference value.
This fact may be explained by the presence of a signifi-
cant degree of obesity for increased hepcidin and in-
flammatory markers, as established by Cheng et al. and
Karl et al.[10, 11].

NF-kB is a transcription factor, which is the most im-
portant pro-inflammatory nuclear transcription factor, one
of the key regulators of immunity, stress reactions, apop-
tosis and cell differentiation. Its activation is observed
under the influence of numerous stimuli, both intracellular
and extracellular ones [12]. Intracellular free iron was in-
volved in a number of these stimuli activation [13].

Our study was based on two reliable facts: the first
one — obesity has been studied in recent years as a con-
dition of chronic low-intensity inflammation with excessive
production of inflammatory mediators, in particular IL-6
and CRP [14], followed by activation in the expression of
the hepcidin gene [15], which leads to the accumulation
of iron trace element in macrophages and according to
Shigang Xiong et al.[16], iron acts as a pro-inflammatory
effector molecule by selective induction of intracellular
signaling for NF-kB; the second one — IDA is the final de-
gree of iron deficiency, characterized by both external
and intracellular decrease in iron concentration, and ac-
cording to previous studies with chelated iron, the reduc-
tion of free intracellular iron generally inhibits the activa-
tion of NF-kB [17].

However, despite these assumptions, our results
show that the expression of IkBa by subcutaneous adi-
pose tissue in female patients in IDA with and without
obesity, as well as obese women do not display a signifi-
cant difference between groups (0.26 + 0.2-2 Act, 0.3
0.1-2 Act, 0.35 + 0.3-2 Act, respectively).

In addition, no significant correlations were found be-
tween expression of the IkBa gene, BMI, iron metabo-
lism, and morphology of erythrocytes.

This study is the first attempt to describe the expres-
sion of IkBa by subcutaneous adipose tissue in female
patients in IDA as compared with women only with obe-
sity in vivo. However, it is well understood that adipose
tissue is not homogeneous [18]. Therefore, despite the
reported data that IkBa has no significant difference be-
tween the study groups in women, we cannot rule out the
possibility that visceral adipose tissue has no effect on
the regulation of systemic or localized iron metabolism.
Moreover, subcutaneous adipose tissue may have a pro-
tective effect in many pathological conditions.

Conclusion. Subcutaneous adipose tissue in female
patients with iron deficiency anemia with and without
obesity has no difference in expression of IkBa as com-
pared with obese women.
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Buwa meanyHa ocsita € BUMOIor CyH4acHOCTI, Lo rOTPeByE NEPeOCMUC/IEHHS] METOAIB | POPM HABUYAHHS, a TaKoX MpPuH-
unnis Ta nigxogis 3rigHo i3 Cy4acHUMmU JOCSrHEHHSIMN HayKu | TexHiku. [piopuTeTHm Hanpsm TpaHcgopmMaLlii BuLLoi Me-
ANYHOI OCBITM — MigroToBKa KOMINETEHTHUX (haxiBLIB, CrIPOMOXHMX BIAMNOBIAATH Ha BUKJIMKY Yacy, rotoBux 40 CaMoOBAOC-
KOHaseHHsl Ta NoCTiiHOro po3BuTKy. lMigrotoBka ¢axiBLiB Ha TPETbOMY OCBITHLO-HAYKOBOMY PiBHI BULLOI OCBITY CbOroAHi
rnoTpebye Gopm Ta METOLIB HABYAHHSI, CrIPIMOBAHMX Ha NMPaKTUYHE BUKOPUCTAHHS OTPUMAHNX 3HAHb.
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Higher medical education is a prerequisite of the present, requiring re-consideration of teaching methods and forms, as
well as principles and approaches in accordance with the latest advances in science and technology. The priority direc-
tion in the transformation of higher medical education is training the competent specialists, capable of responding to the
challenges of time, ready for self-improvement and continuous development. Training of specialists at the third educa-
tional and scientific level of higher education today requires forms and methods of training, aimed at the practical use of

the knowledge gained.

Key words: bioinformatics, activity method, task method, case study, medical education.

The analysis of recent studies and publications on
this problem has shown that the didactic foundations of
the development and implementation of innovative peda-
gogical technologies are reflected in various fields in the
research works of leading Ukrainian scientists: M. Zhal-
dak, Y. Mashbytsia, N. Morze, Yu. Atamanchuk [1], R.
Horbatiuk [4], R. Hurevych [5]. Special attention of re-
searchers is attracted to the issue of application of com-
puter technology in the process of training [4, 5, 10, 11].
The main achievements of bioinformatics, pharmacoge-
netics are described in detail in the works by |. Kaidashev
[6, 7]. The problem of teaching bioinformatics at the third
educational and scientific level requires an updated ap-
proach and a scientific substantiation of pedagogical
conditions that would ensure the effectiveness of the
educational process.

Our analysis of the studies by the domestic scientists
gives grounds to assert that the didactic basis of teaching
for postgraduate students is not sufficiently reflected in
the scientific literature, and the level of methodological
provision of teaching the disciplines of general scientific
and research cycles at the third educational and scientific
level of higher education is not adequately developed
and needs further study of the fundamental aspects in its

implementation.

The aim of the research is to highlight the main ad-
vantages of using teaching methods, differentiated by the
level of independent mental activity, when teaching bioin-
formatics at the third educational and scientific level of
higher education.

The subject “Bioinformatics” is a component of the
educational and scientific program of training specialists
for the third level of higher education in the field of train-
ing 22 — Healthcare (specialties 091 — Biology, 221 —
Dentistry, 222 — Medicine) at Ukrainian Medical Stoma-
tological Academy, consisting of lectures and practical
lessons, which deals with specific problems on experi-
mental biology and the approaches, methods, techniques
for their solution by modern methods, provided by spe-
cialized computers.

Didactic principles, updated by the modern tenden-
cies of the information society, should change the vector
of action from the reproductive mastering of a large
amount of theoretical knowledge to the ability to apply it
in everyday life and professional activities. Today, not
only knowledge, but also the awareness of where and
how to apply it, becomes necessary, in addition, any data
lose their significance over time [2].

* To cite this English version: H. Yu. Morokhovets, Yu. V. Lysanets. Methods of effective teaching bioinformatics in medical academic
setting. // Problemy ekologii ta medytsyny. - 2018. - Vol 22, Ne 3-4. - P. 18-21.
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The current issue is the search, interpretation and
creation of new data, that is, the focus on the outcome of
the activity. Didactic principles of higher education should
be aimed at linking the theory with practice and science,
the availability of scientific knowledge, the combination of
individual knowledge with the ability to work in the team.
For medical students at the third educational and scien-
tific level, important elements of the didactic system are
activity, consciousness and autonomy in education. One
of the most effective methods of training to implement
this goal is the activity approach. Activity oriented learn-
ing involves mastering skills, first of all, their new types:
educational, research, design, creative, and others. As a
result, actual knowledge will be the result of working on
tasks combined into an effective methodological system.
And when choosing tasks, it is necessary to take into ac-
count that when solving a learning problem, the subject
of education independently formulates the problem, finds
the algorithm for its solution, solves and tests the cor-
rectness of this decision. Thus, the permanent resolution
of such educational tasks is transformed into a system-
atic independent search activity.

For example, task 1: Study the following biological
sequence databases:
MSNITIYDVAREANVSMATVSRVVNGNPNVKPTTRKKV
LEAIERLGYRPNAVARGLASKKTTTVGVIIPDISSIFYSEL
ARGIEDIATMYKYNIILSNSDQNMEKELHLLNTMLGKQV
DGIVFMGGNITDEHVAEFKRSPVPIVLAASVEEQEETPS
VAIDYEQAIYDAVKLLVDKGHTDIAFVSGPMAEPINRSK
KLQGYKRALEEANLPFNEQFVAEGDYTYDSGLEALQHL
MSLDKKPTAILSATDEMALGIIHAAQDQGLSIPEDLDIIGF
DNTRLSLMVRPQLSTVQPTYDIGAVAMRLLTKLM-
NKEPVEEHIVELPHRIELRKSTKS in the databases
GenBank and Protein Data Bank. Analyze the results.
Find how the second amino acid chain is encoded in the
text of saved PDB format sequence (using the UCSF
Chimera software). In the JalView editor, save the result-
ing sequences in one FASTA file.

To accomplish the task, the following algorithm must
be performed:

1) to search GenBank, you need to find the NCBI
website (http: www.ncbi.nlm.nih.gov/genbank/). On this
website you need to find BLAST (Basic Local Alignment
Search Tool - a resource for finding local alignment) [3];

2) go for a search on the protein base (protein blast),

3) find the amino acid sequence from the indicated
letters in the base;

4) copy the set of letters into the search bar and press
the BLAST button;

5) evaluate and save the result; obtain detailed infor-
mation on the sequence;

6) go to the Protein Data Bank database at
www.pdb.org.;

7) enter the identifier in the search string, get the se-
quence information;

8) evaluate the received sequence, scroll the three-
dimensional structure of the model in the browser, using
the 3D View function, select models that are similar in
amino acid sequence or structure, etc.;

9) open the UCSF Chimera window
http://www.cgl.ucsf.edu/chimera/download.html;

10) choose File / Fetch by ID, enter the sequence
code;

11) evaluate the obtained model;

12) determine which sequence of amino acids the
model corresponds to (in the Tools / Sequence / Se-
quence menu);

at
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13) save the result through the File / Save PDB func-
tion.

The step-by-step use and complication of such tasks
will, in our opinion, contribute to the formation of neces-
sary skills and practical orientation of learning.

Forms of organization of educational activities for im-
plementation of the activity approach are traditional: lec-
tures, practical classes, self-directed and individual work
[4, 11]. Hence, for individual work, we offer task 2 for
analysis, synthesis, structuring of information: Create a
library of articles on the topic of your research in Google
Scholar. In the international Scopus database, find the h-
index of scientists you quote in your research and ana-
lyze their work.

Performing such type of tasks forms the ability to
think critically and determine the reliability of the informa-
tion that can be used for further scientific research. In-
creasing the complexity of the tasks performed will con-
tribute to the formation of work experience and increase
the level of the formation of computer literacy in general
[9, 12].

To study certain topics of the subject, we used the
method of tasks, the essence of which is the teacher’'s
organizing the process of mastering knowledge through
structuring the educational material in the form of a se-
quence of tasks that have a certain logical connection
with each other. The PhD student, following this chain
from one task to another, is included in the active proc-
ess of self-mastery of knowledge. The list of tasks is quite
extensive: tasks based on a clear algorithm; tasks requir-
ing changes to the basic algorithm and simple mental ac-
tivity; tasks in the reproduction of real situations that re-
quire a solution (research problems of increased com-
plexity). Objectives based on a clear algorithm ensure the
integrity of the mastering the corresponding actions. Cor-
rectly mastered and automated actions on the basis of
algorithms, allow to form appropriate skills and abilities to
successfully solve non-standard tasks [8]. When studying
the topic “Alignment of biological sequences” the teacher
needs to use special software tools to explain the princi-
ples of this process. In our opinion, this problem is the
most effectively implemented through the appropriate ac-
tions. To explain the principles of the ClustalW and
MUSCLE programs, we use the dot matrix principle.
Alignment of closely related sequences is a rather simple
task and can be produced by visual analysis. The pur-
pose of the tasks based on the algorithm in this case is to
ensure the integrity of mastering the relevant actions [3].

For example, task 3: Using the matrix principle, align
the two sequences 1: FTFTALILLAVAV and 2:
FTFTALITLAVTV.

Action algorithm:

1) two aligned sequences are written as a row and
column of the table;

2) all identical nucleotides (or amino acids) are
marked with dots in the corresponding cells of the table;

3) dots are combined in a line.

4) further — in the event that two sequences are iden-
tical, the dots will be in each cell on the diagonal of the
table. If two sequences have substitutions but do not
have spaces, then the dots will be in most cells on the
diagonal of the table; if in the analyzed sequences there
is a gap, then the diagonal is shifted vertically or horizon-
tally.

Task 4: Based on the Nidlman-Wunsha algorithm,
align the two sequences 1. FTFTALILLAVAV and 2:
FTFTALITLAVTV.
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Action algorithm:

1) the aligned sequences are written as the first row
and the first column of the matrix table;

2) cells with identical amino acids are assigned a
value of 1, and cells with different amino acids;

3) determine the maximum possible sum of numbers
in all cells at all possible steps through the matrix top-
down down from left to right;

4) starting from the upper left cell for each next cell of
the matrix the maximum possible estimate is determined,
as if the aligned sequences ended in this position. For
this, the maximum number of the column row from the
top to the left of this cell is added to the initial number of
the cell (0 or 1).

Next we offer to use the ClustalW and MUSCLE pro-
grams to align the biological sequences.

Task 5: Use the ClustalW program to align two bio-
logical sequences.

Action algorithm:

1) enter the web server
http://www.ebi.ac.uk/services;

2) select the DNA & RNA block (genes, genomes &
variation) and go to the page containing the programs of
this block;

3) select ClustalWW2 and go to the page with the win-
dow of the program;

4) for the amino acid sequences select the option
Protein, and for the nucleotide — DNA,;

5) insert a set of sequences in the window;

6) with the help of the Alignment option, select the
type of alignment: slow or rapid;

7) using the option of DNA weight Matrix, select a ma-
trix replacement, Gap Open — a penalty for the beginning
of the break, End Gaps — a penalty for the end of the
gap, Gap Extension — a penalty for the length of the gap;

8) click “Submit”.

We gradually complicate the task and suggest solving
the previous task using the MUSCLE program with the
following options:

1. Output Format — it selects the format for the file
containing the result of multiple alignment;

2. Output Tree — it determines whether a tree will be
displayed; if so, after which iteration.

3. Output Order — it defines the order in which the se-
quences will appear in the final alignment.

As a result of this type of assignment, post-graduate
students memorize the techniques of search operations
for their correct execution on a sample basis.

As a modern means of studying at a higher educa-
tional institution, the method of case study is actively
used, the main purpose of which is to create such a
situation by the teacher, when PhD students themselves
have to make a decision.

Case is an event that actually took place in a certain
area of activity and is the basis for discussion. When us-
ing the case, the participants are given a preliminary op-
portunity to get acquainted with the list of circumstances
underlying which are real or imaginary situations. The
description of this situation simultaneously covers not
only a certain practical problem, but also actualizes a cer-
tain complex of knowledge that must be mastered during
its solution. There are the following variants of application
of the method:

- diagnostics of the problem;

- diagnostics of one or several problems and partici-
pants’ workout of ways of their solution;

browser web page
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- assessment by participants of existing actions re-
garding the solution of the problem and its conse-
quences.

In each of the following options, the learning process
is carried out by the teacher’s providing information in the
form of a problem or a series of problems. This informa-
tion can be presented in a documentary, pre-prepared
form or by means of verbal and visual means (slides or
video materials). Upon completion of the exercise, PhD
students offer their work, which can be the basis for the
discussion.

Preparation for a class using a case method should
be consistent with a number of methodological condi-
tions, in particular:

- the situation should be adapted to the knowledge
that the teacher plans to update;

- presentation of information must be logical, consis-
tent with detail, and information itself must contain a
problem that PhD students may encounter in their pro-
fessional activities;

- the problem solved by the teacher should have sev-
eral options (this circumstance is especially important for
large groups);

- information can be provided by hand-out material or
multimedia presentations, video presentations, etc.

- for discuss the audience needs to familiarize with
the material;

- it is necessary to choose the optimal homework,
which will include a review of additional literature and in-
formation from Internet resources, etc.

For example, during the study of the topic “Genome
Sequencing”, PhD students are suggested to study the
issue of synthesis of peptide analogues and their biologi-
cal activity.

We have divided the study of this issue into the fol-
lowing stages:

1) individual study of the problem under consideration
(extra-curricular activities) with the help of the proposed
list of sources, including articles in medical journals,
Internet resources, information from the textbook;

2) classroom discussion of the method of a phased
study of a solid mixture with the subsequent study of in-
dividual fractions, which is an accepted method for the
separation of peptide mixtures;

3) discussion of the impossibility to use this method
for separation of certain mixtures;

4) discussion of the essence of the alternative method
for the separation of peptide mixtures proposed by Falk
and Rotzschke in 1991 [6, 7];

5) division of the audience into groups;

6) discussing the advantages and disadvantages of
each method;

7) general discussion, evaluation of the results of
work.

This method of teaching may be an element of indi-
vidual consultation, a credit test, when PhD students are
asked to explain individual questions. The results of the
method is necessarily analyzed by the teacher.

Conclusions. In the educational process at the third
educational and scientific level of higher education in
teaching the subjects of general scientific and research
cycles, it is feasible to use tasks aimed at using knowl-
edge in practice and real life situations, the content of
which is presented in a non-standard form and requires
the analysis of data or their interpretation, the formulation
of conclusions or the consequences of various changes.
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We studied the subtoxic effect of small doses of sodium fluoride on the activity of microsomal hepatocytes on 30 Wistar
rats' populations in subacute experiment. The intensity of lipid peroxidation (LPO) in liver of rats which were adminis-
tered sodium fluoride orally for a long time at doses of 1/10 and 1/100 LDs,, was evaluated by the content of its molecu-
lar products - diene conjugates (DC), and MDA-reagents Schiff bases. We found that oral administration of sodium fluo-
ride to rats at doses of 1/10 and 1/100 LDs, promotes a statistically significant increase (r<0,002) relative to the control
group of animals in DC content during the entire period of observation. At a dose 1/10 LDs, we observed the most sig-
nificant increase in this indicator on the 10th day of the experiment - at 265%, and at a dose 1/100 LDs, — on the 20th
day an average of 234%. In rats’ liver by the action of subtoxical dose of sodium fluoride at a dose of 1/10 LDs,, starting
from the 20th day, we detected a gradual increase (r<0.001) of TBA-reagents relative to control - for 27, 41, 78, 133%.
Secondary end products and lipid peroxidation, which are defined under the long-term of sodium fluoride, somehow con-
tribute to the disruption of the microstructure of hepatocytes membranes, their permeability, reduce their division, re-
generation and inhibition of mitochondrial respiratory chain enzymes and microsomal monooxygenase system.

Keywords: free radical processes, lipid peroxidation, sodium fluoride, liver of rats.

Ha 30 wypax nonyaauii Bictap A0CifXeHO B MiArocTpoMy A0C/iAi Ait0 Mamx CyOTOKCMYHUX 403 TOprAy HaTpito Ha ak-
TUBHICTb MIKPOCOM renatoumTiB. [1po IHTEHCUBHICTL NEPEKNCHOIO OKMCAeHHS Ainigis (M0J1) y nediHyi wypis, SKum Tpu-
Ba/m¥i 4ac rnepopasbHo BBoAuIM ¢Topusg HaTpito vy Ao3ax 1/10 i 1/100 LDsy, cyanm 3@ BMICTOM MOJIEKY/IIPHUX MPOAYK-
TiB — AieHoBux KkoHorarti (1K), TBK-peakTaHTiB i 1umngoBux 0CcHOB. 3 SCOBaHO, L0 MEPOPAasIbHE BBEAEHHS LypaM ¢To-
puay Hatpito y gosax 1/10 i 1/100 LDsy cripysie cratuctndHo 3Hauymmomy (p<0,002) 1o BIAHOLIEHHIO [0 KOHTPOJIbHOI
rpynu TBapUH MIABULLEHHIO BMICTY JIEHOBUX KOH 'tOratiB y BCi TEPMIHM CrIOCTEPEXEHHS. Y Bunagky Ao3v 1/10 LDsy Hav-
6ifIbLL CYTTEBUM 36I/IbLIEHHS LUbOrO MOKa3HMKa criocTepiranocs Ha 10-Ty 406y ekcriepuMeHTy — Ha 265 %, a y Bunagky
4031 1/100 LDsy — Ha 20-Ty 406y B cepeaHbomy Ha 234 % Y nediHui wypis, rnpy Aii CybTOKCUYHUX 40X TOpUAY HaTpIito
— B f03i 1/10 LDsy, nounHatoun 3 20-i fobu, HiTKO BU3HA4Yasa0Ccs MocTyrose niasuyeHHs (p<0,001) pisHs TbHK-
PEAKTAHTIB M0 BIHOLLIEHHIO O KOHTPO/MO — Ha 27, 41, 78, 133 %. BropuHHi 1a kiHuesi rpogyktv 10/1, 1o BUSBASIOTb-
Cs py TpWBasiv Aii oTopuay HaTpito, Tak Yu iHaKLe CrpUSTUMYTb MOPYLUEHHIO MIKDOCTPYKTYDPU MEMOPaH rernaroumnTis,
X MPOHUKHOCTI, 3HVDKEHHIO IX AifIEHHS Ta pereHepalii, a TaKoX MPUrHiYeHHIO aKTUBHOCTI (PEPMEHTIB MITOXOHAPIAIbHOMO
ANXaIbHOIo /IaHUora 1a MiKpoCoMasibHOI' MOHOOKCUIr€Has3HoI CUCTEMM.

Knto4yoBi cnoga: BinbHO pagukarnbHi NpoLecu, NepekncHe OKUCNEHHs Niniais, dTopua HaTpilo, NeviHka Lwypis

Introduction chemicals. Prolonged excessive intake of fluoride com-
pounds in the composition of the body can cause patho-
logical condition - fluorosis. Despite the significant con-
tent of fluoride in different tissues of the human body, its
physiological role so far has not been clarified.

The processes of free radical oxidation constitute an
important part of nonspecific metabolic component of ad-
aptation to the effects of stress factors, including chemi-

The main biological role of fluoride and its compounds
consists in bone formation, formation of dentin, enamel,
preventing the development of senile osteoporosis. High
concentrations of fluoride stimulate lipid peroxidation and
inhibit antioxidant defense system. It belongs to the ele-
ments of the first class of danger - especially hazardous

* To cite this English version: Bagmut I.Yu., Kolisnyk ILL., Titkova A.V., Rezunenko Yu.K. Boiagina O.D The development of
membranous pathology under the influence of intoxication. // Problemy ekologii ta medytsyny. - 2018. - Vol 22, Ne 3-4. - P. 22-24.

22



Mpo6aemu ekonorii Ta meguuUNHU

cal origin. Evidence of this position is confirmed by the
nature of radical systems, especially on electron trans-
port chain of endoplasmic reticulum and mitochondria.
Adaptive adjustment of the oxygen metabolism due, for
example, to stress, xenobiotics biotransformation accom-
panied usually by certain shifts in the mode of formation
of free radical intermediates [1,2,3].

The aim of this study is to investigate the state of free
radical processes and lipid peroxidation in the liver of rats
with chronic fluoride intoxication.

Material and methods

Studies were conducted on mature rats of Wistar line
weighing 180-220 g, which were kept at hospital
vivarium. Rats were subjected to oral seed probe using
aqueous solutions of sodium fluoride (FS) once daily for
60 days at doses of 1/10, 1/100 and 1/1000 LDsg, which
were under 20 mg/kg, 2 mg/kg and 0.2 mg/kg body
weight (FS average lethal dose for rats received orally, is
200 mg/kg). The animals in the control group were in-
jected with appropriate amounts of drinking water. Re-
search conducted indices 10, 20, 30, 50 and 60 days af-
ter the start of the experiment. Each group had 10 ani-
mals. Rats were euthanized by decapitation with guillo-
tine knife, pre-anesthetized with thiopental sodium 50
mg/kg.

The content of diene conjugates in rats' liver ho-
mogenate was evaluated by spectrophotometer at 233
nm with pre-extraction with heptane izopropanol mixture
[2,3,4]. The content of diene conjugates was calculated
based on the molar extinction coefficient €=2,2-105 mol-
1cm-1.The content of TBA-reagents in rats' liver ho-
mogenate was determined by reaction between
malondialdehyde and tiobarbiturats acid (TBA), which at
high temperature and acidic environment is to form try-
metynes colored complex with maximum absorption at a
wavelength of 532 nm [5]. Number of TBA-calculated re-
agents was based on the molar extinction coefficient
€=1,56-105 mol-1cm-1. The level of Schiff bases - prod-
ucts of interaction of carbonyl compounds and amins
groups of proteins, amino acids, nucleic acids — was
measured in the liver homogenate by spectrofluorometer
at a wave length of 360 nm, excitation and emission —
wave length of 430 nm from the previous extraction by
Folcha mixture (chloroform-methanol) [6].

Statistical analysis of the results was carried out using
a computer application package for processing of statisti-
cal information Statistica 6.1 (StatSoft, Inc., USA).

Results and discussion

The level of free radical processes in the liver of rats,
which during the 60 days were administered in doses of
FS 1/10 and 1/100 LDsg was evaluated in the intensity of
H202-induced chemiluminescence (CL). On the 10th and
20th day of the experiment, we observed a statistically
significant increase (p<0.001) relative to the control rate
of case of FS action at a dose 1/10 LDsg, respectively, 37
and 134%. On the 30th day we registered a slight de-
crease (37%) of CL intensity in relation to the value of the
previous observation period, but compared to control -
increase (p<0.001) by 66%. It is necessary to point out
that on the 60th day of oral administration of FS to rats at
doses 1/10 LDsg there was a statistically significant
(p<0.001) reduction of 33% of CL intensity in the liver of
rats as compared with control. Action of FS at a dose
1/100 LDso was accompanied by a rather significant in-
crease (r<0.002) when compared to control intensity su-
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perweak glow in all periods of observation, especially
pronounced in the 30th day - an average of 85%. In
terms of level of intensity, following chemiluminescence
in the liver of rats it gradually decreased and on the 60th
day of FS administration it was 19%.

It is proved that any disruption of dynamic equilibrium
between pro- and antioxidants in many pathological con-
ditions is displayed on CL intensity biological substrates
[4,5]. Thus, the increase in intensity of rat liver homoge-
nate CL for actions in the UNFPA doses of 1/10 and
1/100 LDsp can be explained by a shift prooxidant-
antioxidant balance toward increased formation of pro-
oxidant, including the AFC. However, recently the scien-
tists have widely discussed the involvement of ROS in
signal transduction from the receptors to the cell nucleus
and ROS regulation being dependent on redox signaling
system [6, 7, 8].

The peculiarity of the latter is a property of ROS to
cause the expression of genes, the products of which
have antioxidant activity, which leads to increased buffer
capacity and restoring redox homeostasis. However, the
continued generation of abnormally large amounts of
ROS can cause persistent changes in signal transduction
and gene expression, impaired redox balance of the cells
of oxidative stress, apoptosis and dysregulation as a
consequence of pathological conditions.

One should emphasize the fact that a large number of
ROS acts as inducers of oxidative damage to macro-
molecules basic cell, primarily proteins, in disruption of
their functional activity [9]. Changing any component of
redox homeostasis leading to its imbalance of compensa-
tory reactions on the local level, which probably arises
under conditions of FS effects on rats showed increased
intensity and refrigerator. The prevalence of nonspecific
oxidative stress in cells entails the use of energy sub-
strates and proteins are important to balance the redox
system. Depending on the length of oxidative stress and
antioxidant system functional reserves depletion occur-
ring in reparation and adaptation of the organism, which
is probably on the 60th day of oral dose of FS 1/10 LDsg
and is confirmed by a reduction in the intensity of CL ho-
mogenate in rats’ liver.

The intensity of LPO in liver of rats which were admin-
istered FS orally for a long time at doses 1/10 and 1/100
LDso, was evaluated by the content of its molecular prod-
ucts - diene conjugates (DC), TBA-reagents and Schiff
bases. The results showed that oral administration to rats
in doses of FS 1/10 and 1/100 LDsg promotes statistically
significant (r<0.002) relative to the control group of ani-
mals increase in GC content during the entire monitoring
period. If the dose was 1/10 LDso, the most significant in-
crease in this indicator was observed on the 10th day of
the experiment - at 265%, and if the dose was 1/100 LDso
on the 20th day — an average of 234%. In the liver of rats
FS toxification was also increasing the content of TBA-
reagents. On the 10th day of the experiment, there was
an increase when compared with the value in control was
unreliable for both doses (p=0.059 and p=0.199). If the
dose 1/10 LDso, starting from the 20th day, clearly de-
fined gradual increase (r<0.001) of TBA-reagents relative
to control - for 27, 41, 78, 133%. Similar dynamics was
characterized by change and action to FS in a dose
1/100 LDso- an increase of TBA-reagents was 19, 73, 70
and 99%, respectively, on the 20th, 30th, 50th and 60th
day of observation. On the 10th and 20th day of FS ac-
tion at doses 1/10 and 1/100 LDsy when compared to
control statistically significant changes in the content of
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the end products of lipid peroxidation — Schiff bases were
observed. The results showed a significant gradual in-
crease (p<0.001) of this indicator on the 30th, 50th and
60th day - 172, 370 and 380% respectively. A similar, but
less pronounced dynamics was found to 1/100 the dose
LDso - 103, 173 and 169%.

In general, the results obtained reflect the initiation of
LPO process that can be regarded as a mechanism re-
sponse on organism rats on long-term effect of FS. Dy-
namics of LPO products content has a certain depend-
ence on the term of the FS. In the initial stages (10 and
20 days) oral doses of FS 1/10 and 1/100 LDso recorded
a marked increase in primary products of lipid peroxida-
tion - DK, indicating the initial activation process. DK is
the most volatile products of lipid peroxidation, increase
of their level usually reflects the significant impact of the
intensity of the pro-oxidant, such as ROS [10,11].

The logical consequence of activation of lipid peroxi-
dation in the liver of rats under FS action is to increase
secondary products - TBA-reagents (especially since the
30th day), indicating a more intense and deep course of
the process. But in rat liver, beginning with the 50th day,
FS LPO activation is more pronounced at the formation
of end products — Schiff bases, which are regarded as
indicators of chronic processes of free radical oxidation.
Secondary end products and lipid peroxidation, which are
under long-term FS somehow contribute to the disruption
of the microstructure of hepatocytes membranes their
permeability, reduce their division, regeneration and inhi-
bition of mitochondrial respiratory chain enzymes and mi-
crosomal monooxygenase system [12-15].

To confirm the orientation of the dynamics of lipid
peroxidation in rats under conditions of prolonged expo-
sure to doses of FS 1/10 and 1/100 LDsp calculated the
ratio Schiff bases/(DC+TBA-reagents). It proved statisti-
cally significant (r<0.016) relative to control reduction co-
efficient of 10 and 20 th day dose in steps UNFPA 1/10
LDso respectively 63 and 59%, while 30, 50 and 60th day,
on the contrary, increased respectively by 16, 92 and
120%. In oral administration at a dose of FS 1/100 LDsg
value ratio decreased on the 10th, 20th and 30th day of
the experiment (respectively 69, 70 and 11%) and on the
50th and 60th day — increased to 17 and 32% relative to
control values.

Conclusion. The observed increase in the coefficient
of correlation Schiff bases/(dienes+TBA-reagents) in the
liver under the action of UNFPA clearly indicates the di-
rection of LPO towards the formation of toxic end prod-
ucts — Schiff bases and reduce the activation of POL at
the formation of primary and secondary products.
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NMPUPOAHI NENTUAHI KOMIMJIEKCUA TUMYCA TA HUPOK NIACUNHOOTb

ANONTO3 TPAHC®OPMOBAHMUX T-KJ/TITUH, AJNNIE HE BINJINBAKOTb
HA NMPOLIECH ANONTO3Y B-KJIITUH*

LWinukoea O. A., I3matinoea O. B., JlucaHeus 0. B.

YKpaiHCbka MeanyHa ctoMmaTtornoriyHa akagemis, m. lNMontaea

O[HUM (3 HAVBAXKIINBILLIMX NUTaHb CyH4acHoi MEANLMHA € TOLLYK METOAIB perynauii porpamMoBaHoi 3arnbesi K/iTuH i3 Me-
TOKO PO3POOKM HOBUX MIAXOAIB AO NiKYBaHHS, Y TOMy YNCH paKy Ta nevikemivd, I yMopasibHa pery/isuisi npouecis arnontosy
3a AOIMOMOro UMTOKIHIB, FOPMOHIB, pOCTOBMX aKTopiB, NenTuaiB nocigae Baxmse MicUe CEpen MeXari3MiB pery sl
anonro3sy. [JouiimKkeHo Bri/mB rpUpoAHUX NENMTUAHUX KOMI/IEKCIB TUMYCY Ta HUPOK HAa rpouecy arnonto3y KiaitnH HPB-
ALL (roctpmwi T-knituHHwW neviko3) 1a BJIAB (nimgpoma bepkita). MokazaHo, o npupoaHi NenTvaHi KOMIIiekcu tumyca
7a HUPOK MatoTb HE3HaYHWMV CTUMYJ/TIOIOYMY BIVIVB Ha arornTo3 yXiaMHHNX B-kiTuH niHii BJAB y HU3bKUX KOHLEHTPALIISX,
a rpy 36i7IbLIEHHI 403y NMENTUAIB HE BIINBAKOTb HA MPOLIECH arlonTo3y,; BIPOrigHO MiACU/IIOTL MPOLIECH efliMIHaLii TpaH-
cpopmoBaHux T-KITUH LLTISIXOM aKTUBALIT B HyX npoyecis arnonTo3y. [pu Aii npyupoaHOro nenTyaHoro KOMIIEKCY TUMy-

Cy Levi eqekT MaE [0303a1EXHNI XapaKTeP — 3pOCTAE rpy 36i/IbLLEHH] JO3M.
Knto4yoBi cnoBa: anontos, NnpupoaHi NenTuaHi KOMMNEeKCH TMMyca Ta HUPOK, TpaHcdopMoBaHi T- Ta B-knituHK.

AnonTos Bigirpae Kn4oBy posnb y BUAAneHHi 3 opra-
Hi3My HebaxaHux abo MOTeHLUiNHO Hebe3ne4YHUX KNiTUH,
Hanpwuknag, TpaHcdopMoBaHux KniTuH [1]. 3 niTepaTyp-
HUX [Kepen BiAOMO, LU0 Cynpecis anonto3y moxe 0yTu
O[HIEI0 3 MPUYKUH MiACUNEHHA npornicepaTMBHOI aKTUB-
HOCTI NepeapakoBuX Ta PakoBUX HOBOYTBOPEHD [2].

MopylweHHa NAvHY anonTOTUYHUX NPOLECIB  MOXe
npu3BecT! A0 MOPYLUEHHA romeoctasy nimdonponide-
paTMBHOI CUCTEMU Ta PO3BUTKY NerkeMin Ta nimdom [3].
EkcnepumeHTanbHe nigTBEPMKEHHA OTpuManu npuny-
LLIeHHs Mpo Te, WO B OCHOBI 6araTbox nimdponponicepa-
TUBHUX 3aXBOPIOBaHb NEXWUTb MPOLEC MOPYLUEHHNA Krli-
TUHHOTO anonTo3y 3a TUNOM BI0Ky HeraTUBHUX HaCniaKiB
aKkTuBaUii, B pe3ynbTaTi Yoro BUHUKaE HECTPUMYBaHa Krli-
TWUHHa nponidepadis [4].

Jedektn anonTosy nexaTb B OCHOBI SK MYyXIMHOYT-
BOPEHHA, TaK i NOSBW CTINKOCTI NYXNUH [0 MiKapCbKuX
npenapartiB [5,6]. Tomy, ogHVUM i3 HaMBaXNUBILLWX MK-
TaHb € NOLUyK MeToAiB perynsuii nporpamoBaHoi 3arvnbe-
ni KNiITUH 3 METoK PO3pPOBKM HOBKX MiAXoAiB OO NiKyBaH-
HS1 paky Ta newvikeMii. IHribyrodi ecpekTn MoxyTb ByTH Ha-
LineHi Ha pisHi piBHI perynauii: nepexsat ctumyny, cop-
MyBaHHsI @aHTaroHiamy 40 iHAyKTopa, MPUMUHEHHS TpaHC-
nauii curHany, 6nokaga KniTMHHUMX KaTaniTU4HUX depme-
HTIB — Y4aCHMKiB KNiTMHHOrO camory6cTaa [7, 8.

NymopanbHa perynsuis npouecis anonto3y 3a Aono-
MOrOI0 LIMTOKIHIB, TOPMOHIB, pOCTOBMX (haKToOpiB, NenTu-
[iB nocigae Baxnuee Micue cepeq MexaHiamiB perynsauii
anonToay.

BuBYeHHIO MexaHi3miB BNNMBY perynatopHux nentu-
AiB Ha npouecy anonTo3dy HagaeTbCsa Yy TenepiwHii vac
3Ha4yHa yBara, Tak SK HaKoMu4yrTbCA AaHi Npo  niacu-
neHHsA abo ranbMyBaHHSA NPOLECIB anonTo3y KMiTUH pi3-
HUX TKaHWH Nig gieto nenTugHux peyosuH [9,10].

[MokasaHo, WO CWMHTE30BaHi NPOAnoONTOTUYHI MenTuam
BOSOAjI0Tb @aHTUMYXIMHHOKO aKTUBHICTIO MPOTU MYXIIMH KPO-
BOHOCHUX CyauH Yy muLien. Mpy NPOHWKHEHHI B cepeanHy
KMITUHA BOHWM MOLUKOMKYOTb MeMOpaHM MITOXOHAPIN, Lo

BUKIMKaE 3armbenb eHgoTenianbHUX NyXMMHHKUX KiTuH [11].
OTpumaHi AaHi Npo HasiBHICTb Yy NENTUAIB, BULINEHWX i3 Th-
MycCa, aHTUKaHLeporeHH1xX BriactmeocTen [12].

MeToto poboTn Gyno BUBYEHHSI BMAMBY MPUPOAHUX
NenTMAHMX KOMMMEKCIB TUMYCY Ta HMPOK Ha npouecu
anonTtosy knituH HPB-ALL (roctpuit T-KNiTUHHWIA NeKko3s)
Ta BJAB (nimdoma Bepkita).

MaTepianu Ta MeToau [ROCNIAKEHHSA

DocnigpkeHHss 6ynu npoBeaeHi Ha kniTuHax niHii BJAB
(nimdoma BepkiTa) Ta knituHax niHii HBP-ALL (roctpuia
T-kNiTMHHWIA nerko3 noauHK). KnitTnHn KynbTvByBanu B
cepepoBuwi RPMI-1640 (Gibco BRL) i3 gogaBaHHSaM
10% embpioHanbHOi Tensyoi cuposaTtku (BioMark),
10MM HEPES (SIGMA, USA) i 100 MKkr/mMn reHTamiumHy
cynepaty (FTHUJC, Ykpaina). lMpupogHwuii nentugHun
komnnekc Tumycy (tumanin) (Poccusi, CankT-INetepbypr,
3MIM) i npupoaHun nenTuaHuin komnnekc Hupok (MMKH)
[13] mogaBanu Oo KynbTypanbHOro cepedoBULLIa B KOH-
ueHTtpauii 0,01 mkr/mn, 0,1 mkr/mn, 1 MKF/MJ'I?’ 10 MKkr/mn
BignoBigHO Ta iHKyGyBanu 24 roguHu npu 37 C y Borno-
romy nositpi 3 5% COx.

HocnigpkyBann mMopdonorivHi 3mMiHM Npyu anonToai: ri-
NepXpOMHICTb a4ep, KOHAEeHcauilo 1 dparmeHTauito Xpo-
maTuHy. Kpim knacuyHoro 3abGapeneHHss 3a Maii-
proHBanbaom-PomaHoBcbkum  [14]  BukopucTOBYBanu
TakoX cpnyopecueHTHUA “apepHuii” GapeHWK Hoechst
33342 [15]. Po3paxoByBanu KinbKiCTb KNiTWH i3 Mopdo-
NOriYHMMK O3HaKamu anonTo3y SK BiACOTOK KMiTWH i3 Ha-
ABHICTIO (pparmMeHTaUii abo KoHAeHcauii xpoMaTuHy Ha
100 nimdbouuTis.

OHK 3 TpaHcdopmoBaHMX KMiTWH, WO OOCHimKyBa-
NINCb, BMAINSANM 3a JOMNOMOrol ¢heHoN-xnopodopmMHOro
metogy. NpoBoannu aHania MixkHyKNeocomHol dparmeH-
Tauii JHK y Burnagi “cxogmHok”, sika BUHMKAE NocnigoB-
HO npwu po3swennenHi HK eHaoHykneasamu, 3 BUKOpUC-
TaHHAM arapos3HOro renb-enekTpodopedy 3 Bidyanisau-
€0 pesynbTaTiB B yNbTpadioneTtoBomy CBiTNi B NpUCYyT-

* YumysarHsi npu amecmauii kadpis: LLinukosa O. A., I3matnosa O. B., JlucaHeupb FO. B. [1pupodHi nenmudHi Komrnekcu mumyca ma
HUPOK nidcuntoome anonmo3 mpaHcghopMoO8aHUX M-KITIMUH, ane He ernuearms Ha fMpouecu arnonmosy e-kinimu.. / Mpobnemu exo-

noeii i meduyuHu. — 2018. — T. 22, Ne 3-4. — C. 25-29.
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HocTi eTuaiymy 6pomigy [14]. B sikocTti mapkepa morneky-
nsipHoi Barn Bukopuctosysanu [JHK A-cpara nicns o6po6-
Kn pecTtpuktasoto Pst 1. Pesynbtatm [OKyMeHTyBanu
doTorpagiyHo.

MigpaxoByBanu 3aranbHy KinbKiCTb KMiTUH B 1M Cy-
cneHsii. MNposoannu andepeHLiloBaHHS XUBKUX Ta MepT-
BMX KMiTMH 3a JONOMOrow 3abapBneHHs kniTuH 6apBHU-
KOM aKpVAMHOBWIA OpaHxeBui/eTigiym Gpomig Ans ouiHKn
BiICOTKOBOIO BMICTY KNiTWH, WO 3HaxoOAaTbCsl B CTaHi
anonToay [16].

MigpaxoByBanu KinbKiCTb 3eNeHnX (KMBUX) i OpaHxe-
BUX (MepTBUX) KNiTUH 3a gonomoroto Mikpockony “Ilio-
mam-P-8” (Jlomo, Pocist) npu 36inbwwenHi x360 nig donyo-
PECLIEHTHUM MIKPOCKONOM B YnbTpadioneTtoBoMy CBIiTNi
Ta BMAMMIMA YacTuHi cnekTpa. Po3spaxoByBanu KirbKiCTb
MEPTBUX i XXMBUX KNITWH, K BiACOTOK KNiTUH i3 HAsIBHICTIO

opaHXeBOro 1 3eneHoro 3abapBreHHs Bi4nNoBIiAHO Ha
100 KniTKH.

Pe3ynbTaTy Ta iXx 06roBOpeHHs

[ocnimkeHHs1 3aranbHOi KiNbKOCTI KNiTUH niHii BJAB
Ta iX XUTTE3OATHOCTI MOKasanw, Lo B BUXIAHIN KynbTypi
3ararnbHa Kinbkictb KniTnH cknagana 3,0 + 0,4 x 106/MJ'I,
BiICOTOK MepTBUX KNiTUH fgopisHoB 4,6 + 0,8. KinbkicTb
KNiTWUH Npw aii TMManiHy B MiHimanbHin osi - 0,01 mkr/mn
Ta B go3i 0,1 MKr/Mn He3Ha4yHo nigBuWmMnach, B Ao3ax 1
MKr/mn Ta 10 MKr/mMn 3aranbHa KifbKiCTb KNiTUH AOPiBHIO-
Bana KOHTPOMbHIW rpyni. BigcoTok mepTBUX KNITUH Man-
e He 3miHoBaBcs npw gii Tumaniny i MMNKH y gosax 0,01
mkr/mn, 0,1 MKr/MN y NOPIBHSAHHI 3 KOHTPONbHUMW KNiTK-
Hamu, npwu 36inbLUeHHI 403K NenTuaiB AOPiBHIOBAB KOHT-
ponbHin rpyni (tabn. 1).

Tabnuys 1
BazarnbHa kinbkicms ma xumme3ddamHicmb knimud BJAB nipu 0ii mumaniny ma NINKH
KoHT- TvmaniH, MKr/mn MMKH, mkr/mn
MokasHuk
pone 0,01 0,1 1 10 0,01 0,1 1 10
1 2 3 4 5 6 7 8 9 10
Yucno
kit 10°%/Mn, 30+04 | 43+05 | 45+04 | 28+022 | 34+03 | 40+ 05| 38+06 |35+042 | 3,0+£0,5
(n=6)
KinbkicTb
MepTBuX knituH,% | 4,6 +0,8 |566+0,66| 52+09 | 48+ 0,3 | 416+0,7 | 55+0,61 | 58+0,7 4,1+ 0,7 |4,16+0,74
(n=6)

lpumimka: * p<0,05- y NOpPi6HSIHHI 3 KOHMPOABLHUMU KiimuHaMu;

Mpwu pocnigpkeHHi MOpdonoriYHMX NposBIB anonTo3y
npu 3abapenexHi 3a Man-I pioHBanb40M-POMaHOBCHLKUM
Ta dpapbyBaHHst Heochst 33342 npu gii miHiManbHUx o3
Tumaniny Ta MNIMKH cnoctepiranocb He3HayHe NiaBULLEH-

HS1 KiNbKOCTi KNiTWH i3 cbparmeHTauieto sapa. Mpu 36inb-
LWEHHi Oo3u nenTuaiB piBeHb KNiTUH i3 HasABHICTIO hpar-
MeHTaL|ii sapa JOopiBHIOBAB KOHTPOSbHIN rpyni (Tabn. 2).

Tabnuys 2
MopgpornoaiyHi o3Haku arnonmo3dy npu Oif mumanidy i MMKH
TumaniH, Mkr/mn MMNKH, mkr/mn
Moka3sHuK KOHT-
ponb
0,01 0,1 1 10 0,01 0,1 1 10
PparmeHTa-
Maii- i, % 1,0+05| 1,8+06 | 1,50+0,22 |1,16+0,16| 1,33+0,2 | 1,6+03 |1,25+0,17|1,16+0,4 | 0,5+ 0,36
proH- n=6
BanbA-
Poma-
HOBCb- KoHpeHca-
Kum i, % B5+042 45+05 | 3,3+049 | 3,0£0,57 | 3,0+0,51 | 43+0,61 |3,0+£0,63|4,0+£0,44 | 3,2+ 0,47
n=6
PparmeHTa-
Q2 uis1,% 1,5+ 0,5 23+0,7 | 20+0,36 | 1,66+0,33 [1,33+£0,33| 25+0,42 |1,0£0,34 |1,45+0,18/1,58+0,18
§ n=6
g
§ KoHpaeHca
T uis, % 45+0,7| 57+06 | 466+0,33 | 516+0,54 | 43+0,55 | 566+0,76 |4,5+0,42|50+0,25|5,16+0,6
n=6

lpumimka: *- p<0,05 y NOpi6HSIHHI 3 KOHMPOABLHUMU KiliMUHaMu;

MopnibHi 3mMiHM cnocTepiranucb i NpU BUSIBNEHHI KOH-
AeHcauii xpomatuHy. Pesynbtatn gocnigkeHb enekTpo-
copetnyHmx 3paskie OHK knitvH npu aii Tumaniny i
MMKH nokasanu, Wo iCTOTHMX 3MiH He Biabynocs, MixkHy-
kneocomaneHa pgerpagauia OHK He cnoctepiranacb
(puc.1).

Takvm YnHOM, NPUPOAHI NENTUAHI KOMNMEKCU Tumyca
Ta HUMPOK MalTb HE3HAYHWUA CTUMYIIOKYUA BNIMB Ha
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anonTos NyXNUHHUX B - kniTuH niHii BJAB y HU3bKMX KOH-
LUeHTpaLisx, a npu 36inblieHHi 403K NenTuaiB He Bnu-
BaloTb Ha npouecu anontoly. Bigomo, wo okpemi niHii B
- KNiTUH MalTb BENUKUIA piBeHb ekcrpecii Bel-2, wo oby-
MOBIIIOE X BUCOKY CTiMKiICTb A0 Aii anonTo3-iHAYKylo4YMX
YMHHWMKIB [17].
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PucyHok 1. AHania mkHykneocomarnbsHoi Oeepadauii JHK
KnimuH niHii BJAB ntoduHu ripu Oii pidHux 003 mumarnidy
i [MNKH npu enekmpoghopesi 8 azapo3Homy eeri.

1- mapkep mornekynsipHoi eaeu [HK namb6da-gaza.

2- AHK knimuH niHiit BJAB ntoduHu (KOHMpors);

3- knimuHu, wo nidnsieanu ennusy mumarsidy (0,01 mka/mn);
4- knimuHu, wo nidnseanu ennugy mumarnidy (0,1 mke/mn);
5- knimuHu, wo nidnseanu ennugy mumaridy (1 Mxa/mn);
6 - KnimuHu, wo nidnsizanu ennusy mumaniny (10 mka/mi);
7- KnimuHu, wo nionsizanu ennusy MNIMNKH (0,01 mka/mn);
8 - knimuHu, wo nidnseanu ennugy NINKH (0,1 mka/mn);
9 - knimuHu, wo nidnseanu ennugy NMNKH (1 mke/mn);
10 - knimuHu, wo nionseanu ennusy MNIKH (10 mke/mn).

[ocnimkeHHs 3aranbHOI KinbKOCTi KNiTUH ninii HBP-
ALL Ta iX XX1TTE30aTHOCTI Nokasanu, WO KiNbKiCTb KNiTUH
npwu gii miHimaneHoi goau (0,01 kr/mn) Tumaniny ta MAKH
nigsuwmnack (puc.2), B gosax 0,1 mkr/mn i 1 mMkr/mn Ta-
KOX Oyna BuWa B MOPIBHSAHHI 3 KiMbKICTIO KOHTPOMbHUX
KNiTWH, Wo gopisHioBana 3,5 + 0,24 x 10%/mn (p<0,05),
ane cnocTepiranacb TeHAEeHUIs A0 3MEHLUEHHS KiNbKOCTI
KNITUH Y NOPIBHAHHI 3 MiHIManNbHO J03010.
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O TIMAaTiH
2 BIIIIKH

Unemo KmTiH 10°/M1

0.1
MKI/MIT

1.0
MKL/MIT

10.0
MKI/MIT

0 L1 -
0,01 0.01
MKI/MI  MKI/MIT

JTO3H IIPHPOTHILK TENTITHIX KOMIUTEKCIE TIMYCY Ta HIPOK

PucyHok 2. 3azanbHa Kinbkicms knimuH HBP-LLA
rpu Oif pupoOHUX NenmuoHUX KOMIIeKcie mumycy (mumartiH)
ma Hupok (MMKH).
* p<0,05- y NOpigHSIHHI 3 KOHMPOSTLHUMU KiTimuHamu.

Y makcumanbHin gosi nentugis (10 mkr/mn) saranbHa
KiNbKICTb KNITUH OOpiBHIOBana KOHTPOnbHin rpyni. Bigco-
TOK MepTBUX KMiTUH BiporigHO nigsuLLyBaBcsa npu aii Tu-
maniny i MMNKH y gosax 0,01 mkr/mn, 0,1 mMkr/mMn y nopis-
HSAHHI 3 KOHTPONMbHUMM KNiITUHAMK cepen, AKX BiH OpiB-
HioBaB 5,8 + 0,7 (p<0,05), pa3om i3 UM npu 36inbLUEHHI
0031 NenTUAIB Bi4COTOK MEPTBUX KIiTUH MaB TEHOEHLI0
00 3HWKEHHS (puc. 3).

Mpwn gocnigxeHHi MmopdonoriYHMX NposiBiB anonTo-
3y npu 3abapBneHHi 3a  Man-lptoHBanbaom-
PomaHoBcbkuM npu Aii nenTUAHMX KOMMMEKCIB, WO BU-
BYanuMcs, cnocrtepiranu TUMNOBI anonTOTUYHI O3HaKK i3
dparmeHTaUi€eto i NiKHO30M a4ep, 3MeHLEeHHs obcsary
N po3Mipy uuTOoNnasmu.

27

16

O TIMaTiH
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0,01
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Josun TIPIP O THILX TTETITITHILX KOMITTEKCIB TIIMYCY Ta HIIPOK

0.1
MKT/MIT

1.0
MEKT/MT

10,0
MKT/MIT

KOHTPOIB

PucyHok 3. Kummesdamricmb knimuH HBP-LLA

rpu Oif IpupoOHUX NenmuoHUX KOMIIeKcie mumycy (mumartiH)
ma Hupok (MMKH).
p<0,05- y NopigHAHHI 3 KOHMPOILHUMU KimuHamu.
dapbysaHHs Heochst 33342, nicns o6pobku Tumani-

Howm i MMNKH, BuaBuno gpnyopecueHTHi CKynyeHHs, xapa-
kTepHi gna agepHoi AHK - dparmeHTauii n koHaeHcauii
XpOMaTUHY B KNiTUHaX. B KOHTPOMbHUX KMiTUHAX BigCOTOK
KNiTUH 3 doparMeHTalielo Ta KoHAeHcauieto nNpu 3abap.-
neHHi 3a Man-I'proHBanbagom-PomaHoBebknM Ta Heochst
33342 cknapgas 1,2 + 0,2 ta 1,6 + 0,33, BignosigHo. byno
BUSIBIIEHO BiporigHe NiABULLEHHSA BiACOTKA KIiTWH i3 Has-
BHICTIO bparmeHTauii sapa, npudomy npu 4ii TManiHy
uen edekt maB pAoso3anexHun xapaktep (p<0,05)
(puc. 4 a, 6).

a). @parMeHTaIlLA IIPH 3adapBiIeHH] 3a Maii-
I"proHBaIB JOM-POMaHOBCHKIIM

omﬂﬂﬁ&

KoHTpoms 0,01 10.0
MKT/MJI  MKT/MJT  MEKL/MIT  MKL/MIT
JTOS3I PP O THILX TETITHTHIIX KOMITTEKCIB THMYCY Ta
HIIPOK
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N
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DparMeHTaIid, %

—

6). dparMeHTAallid NpH 3a6apeieHH] 3a Hoechst 33342

Mmﬁl MH

= 5.0
KoHTpoms 0.01 10.0

0,

4.0

2.0
1.0
0.0

O Tivatia
BIIIIKH

@parMeHTaILd,

0.1

MKT/MI  MKD/MA  MKL/MI  MKI/MT
J1O3M IIPHPOTHILX MENTITHIIX KOMITTEKCIB THMYCY Ta
HIIPOK

PucyHok 4 a,6. MopghbonoaiyHi o3Haku anornmo3sy

3a 3abapeneHHam o Mali- [proHeans0-PomaHo8CEKOMY

rpu Oif IpupoOHUX NenmuoHUX KOMIIeKcie mumycy (mumartiH)
ma Hupok (MMKH).
* p<0,05- y NopigHSIHHI 3 KOHMPOTLHUMU KiTimuHamu.

MopnibHi 3mMiHM cnocTepiranucb i NpU BUSIBNEHHI KOH-
AeHcalii xpomaTtuHy, ane uen edekt bys GinbLu Bupaxe-
HUA npw i Tumaniny, Hix y MMNKH. B KoHTponbHUX Kni-
TUHaX KOHAEeHcaLjis xpomaTuHy Byna BusiBrieHa 3a 3aba-
pBneHHam 3a Man-I'pioHBanbgoM-PomaHoBCbkMM  Ta
Heochst 33342 y 3,5 + 0,34 ta 4,0 £ 1,0 BigcoTkax Kni-
TWH, BiANOBIAHO. 36inblUeHHs 403K TUManiHy Npu3Boau-
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110 A0 NiABULLIEHHS KiNbKOCTI KNiTWH, WO nignsarany anomn-
To3y. Mpu gii MMNKH My cnoctepiranu pisHoOHanpaeneHy
asoBy fjto: Mani 4o3n nenTuay CTUMYmoBanu anonTos, a
BENuKi — nNpurHivyBanum (puc. 5 a, 6). i nentugis B Manmx
[o3ax BioOyBaeTbCcsl 3a paxyHOK reHeparnisauii curHana
LLUMSIXOM YTBOPEHHSI BTOPUHHUX MECEHKEPIB, a Npu 36irb-
LWEHHI O03W CroCTepiraeTbCsa rinepakTmBauia CUCTeM, Lo
MOXe NPU3BOAUTI A0 NPUrHiYeHHs edpexTy [18].

a). KoHgeHcalia mpi 3adappiIeHH] 3a Maii-I' pIOHBATE JOM-
PoMaHOBCEKIIM
15
14 * +
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15. 8.0
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PucyHok 5 a,6. MopghonoeidHi o3Haku arnonmoay 3a
3abapenerHHsm no Hoechst 33345 nipu Oii npupodHux
nenmudHuUx Komrnekcie mumycy (mumanid) ma Hupok (IMIKH).
* p<0,05- y NoOpigHSIHHI 3 KOHMPOTLHUMU KiTimuHamu.

Pesynbtatn gocnimkeHb enekTpodopeTudHmX 3pas-
ki OHK knituH npw gii Tumaniny i MMNKH nokasanu, wo
iCTOTHMX 3MiH He Bigbynocsi, MiXXHYKNeocoMHa aerpaga-
uis AHK He cnocTepiranack (puc.6).

Puc.6. AHaniz mixHykneocomanbHoi 0eepadauii AHK knimuH
ninii HPB-ALL npu ii piaHux do3 mumaniny i [MINKH npu
enekmpoghopesi 8 azapo3Homy 2erli.
1-mapkep monekynspHoi eacu: [JHK nambdoa-gaza po3pisaHa
pecmpukma3soro pst 1;

2 - AHK knimuH niHiif HPB-ALL noduHu (KOHmMpork);

3 - knimuHu, wo nidnseanu ennugy mumarnidy (0,01 mka/mn);
4 - knimuHu, wo nidnseanu ennugy mumanidy (0,1 mke/mi);
5 - knimuHu, wo nidnseanu ennugy mumanidy (1 mxa/mn);
6 - KnimuHu, wo nidnsizanu ennusy mumaniny (10 mka/mn) ;
7 - knimuHu, wo nidnseanu ennusy NMNKH (0,01 mke/mn);

8 - knimuHu, wo nidnszanu ennugy mumanidy MINKH (0,1
Mke/mn); 9 - knimuHu, wo nidnsieanu ennusy MNINKH (1 mka/mi);
10 - knimuHu, wo nionseanu ennusy MNIKH (10 mka/mn).
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Takvm YnHOM, NPUPOAHI NENTMAHI KOMMNMEKCU Tumyca
Ta HUPOK 34aTHI NiACUMIOBATN NPOLIECK anonTo3y B TpaH-
ccpopmoBaHux T-kniTuHax. Mpu gii npupogHoro nenTua-
HOMO KOMMMEKCY TUMYyCY Len epeKkT Mae [0303anexHui
xapakTep.

Omxe, NpUpOAHi NENTUAHI KOMMMEKCH TUMYCY Ta HU-
POK BipOrigHO MiAcumnIoTL Npouecy enimiHauii TpaHcdo-
pMOBaHuX T-KNiTUH LWINSXOM akTMBauii B HMX MpoueciB
anonToasy, ane He BNMAMBalOTb Ha NpoLecu anonTosy Tpa-
HcdopmoBaHUx B — knituH. OgHMM i3 MexaHiamiB fii nen-
™MaiB Moxe 6yTn X 3gaTtHi 3B'A3yBaTMCA 3 MONEKynamm

aii [19].

OTpuMaHi gaHi nigTBEpAXYyHOTb BUCHOBOK, LLO HaMbi-
NbLUY aKTUBHICTb NenTuAHI BioperynsaTopu BUSBMSAOTb NO
BiAAHOLLUEHHIO 4O TPOMHOro Ansl HAUX BUAY KNIiTUH | TKAHWUH.
MoxnmBo, Ha NOBEPXHi KMiTWUH iCHYIOTb cneuundiyHi can-
TH, WO AMdepEHLiNoBaHO CNpUNMatoTb BMAMB TUMIYHUX
nenTuais Ha nporpamy anontody [20]. OgHuM i3 MexaHi-
3miB gii nenTvaiB moxe OyTw ix 3gaTHi 3B'A3yBaTuca 3
monekynamu FKIC-l knacy, wo moxyTe 6paTu yyacTb B

peanisauii ix gii.
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ENGLISH VERSION: NATURAL PEPTIDE COMPLEXES OF THYMUS AND KIDNEYS
REINFORCE APOPTOSIS OF TRANSFORMED T-CELLS, BUT DO NOT AFFECT THE
PROCESSES OF APOPTOSIS IN B-CELLS*

Shlykova O.A., Izmailova O.V., Lysanets Yu.V.
Ukrainian Medical Stomatological Academy, Poltava

One of the most important issues in modern medicine is the search for methods for regulating programmed cell death in
order to develop new approaches to treatment, including cancer and leukemia. Humoral regulation of theprocesses of
apoptosis with the help of cytokines, hormones, growth factors, peptides plays an important role in the mechanisms of
regulation of apoptosis. The effect of natural peptide complexes of thymus and kidneys on HPB-ALL (acute T-cell
leukemia) and BJAB (Berkita lymphoma) cell apoptosis processes has been studied. It has been shown that the natural
peptide complexes of the thymus and the kidneys have little stimulating effect on the apoptosis of BJAB tumor B cells at
low concentrations, and when increasing the dose of peptides, they do not affect the processes of apoptosis; it is
believed that the processes of elimination of transformed T-cells are enhanced by activating apoptosis processes in
them. With the action of the natural peptide complex of thymus, this effect has a dose-dependent nature - increases

with raising the dose.

Key words: apoptosis, natural peptide complexes of thymus and kidneys, transformed T- and B-cells.

Apoptosis plays a key role in the removal of adverse
or potentially dangerous cells from the body, for example,
the transformed cells [1]. The literary sources provide
evidence that suppression of apoptosis may be one of
the reasons for the increase of proliferative activity of
precancerous and cancerous tumors [2].

Disrupted course of apoptotic processes may infringe
the homeostasis of the lymphoproliferative system and lead
to the development of leukemia and lymphoma [3]. Experi-
mental confirmation has been made that the basis of many
lymphoproliferative diseases is the process of cellular apop-
tosis disruption by the type of block of negative effects of
activation, resulting in unrestrained cell proliferation [4].

Defects of apoptosis are at the basis of both tumor for-
mation and the appearance of resistance of tumors to medi-
cations [5,6]. Therefore, one of the most important issues is
the search for methods of regulating programmed cell death
in order to develop new approaches to the treatment of can-
cer and leukemia. The inhibitory effects may be targeted at
different levels of regulation: interception of the stimulus,
formation of antagonism to the inductor, termination of signal
transduction, blockade of cellular catalytic enzymes — par-
ticipants in the cellular suicide [7, 8].

Humoral regulation of the processes of apoptosis with
the help of cytokines, hormones, growth factors and pep-
tides plays an important role in the mechanisms of regula-
tion of apoptosis.

The study of the mechanisms in the influence of regu-
latory peptides on apoptosis processes is currently given
considerable attention, as the data on the amplification or
inhibition of the apoptosis processes of cells in various
tissues under the influence of peptide substances are
gradually accumulated [9, 10].

It has been shown that synthesized pro-apoptotic
peptides possess the anti-tumor activity against the blood
vessel tumors in mice. When penetrated into the middle
of the cell, they damage the membranes of mitochondria,
causing the death of endothelial tumor cells [11]. The
data on the anti-carcinogenic properties in peptides iso-
lated from the thymus have been obtained [12].

The aim of the research was to study the effects of
natural peptide complexes of the thymus and kidneys on
the processes of apoptosis in HPB-ALL cells (acute T-cell

leukosis) and BJAB (Burkitt’'s lymphoma).

Materials and methods

The studies were conducted on cells of the BJAB line
(Burkitt’'s lymphoma) and HBP-ALL cells (acute T-cell
leukosis). Cells were cultured in the RPMI-1640 (Gibco
BRL) medium with the addition of 10% fetal bovine serum
(BioMark), 10 mM HEPES (SIGMA, USA) and 100 pg/ml
gentamicin sulfate (GNTSLS, Ukraine). The natural pep-
tide complex of thymus (thymalin) (Russia, St. Peters-
burg, ZMP) and the natural peptide complex of the kid-
neys (NPCK) [13] were added to a culture medium at a
concentration of 0.01 uyg/ ml, 0.1 pg/ ml, 1 pg / ml, 10
pg/ml, respectively, and incubated for 24 hours at 37°C in
a moist air with 5% CO..

The morphological changes in apoptosis were stud-
ied: hyperchromicity of nuclei, condensation and frag-
mentation of chromatin. In addition to classical May-
Grinwald- Romanowsky staining [14], we also used a
fluorescent “nuclear” dye Hoechst 33342 [15]. The num-
ber of cells with morphological features of apoptosis was
calculated as the percentage of cells with fragmentation
or condensation of chromatin per 100 lymphocytes.

The DNA from the transformed cells under considera-
tion was isolated using the phenol-chloroform method. An
intercellular DNA fragmentation analysis was performed
in the form of “steps” that occurs consistently in DNA
splitting by endonuclease, using an agarose gel electro-
phoresis with visualization of the results in ultraviolet light
in the presence of bromide etidium [14]. DNA molecules
of A-phage were used as markers of molecular weight
after treatment with restrictase Pst 1. The results were
photographed.

The total number of cells was counted in 1 ml of sus-
pension. Differentiation of living and dead cells was per-
formed by staining the cells with acridine orange /
ethidium bromide dye to estimate the percentage of cells
present in the state of apoptosis [16].

The number of green (living) and orange (dead) cells
was counted using a Lumam-P-8 microscope (Lomo,
Russia), magnified at x360 under a fluorescence micro-
scope in ultraviolet light and the visible part of the spec-
trum. The number of dead and living cells was calculated

* To cite this English version: O.A. Shlykova, O.V. Izmailova, Yu.V. Lysanets. Natural peptide complexes of thymus and kidneys
reinforce apoptosis of transformed t-cells, but do not affect the processes of apoptosis in b-cells // Problemy ekologii ta medytsyny. -
2018. - Vol 22, Ne 3-4. - P. 30-34.
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as the percentage of cells with an orange and green
color, respectively, per 100 cells.

Results and discussion

The study of the total number of BJAB cells and their
viability demonstrated that in the parent culture, the total
number of cells was 3.0 + 0.4 x 10%/ ml, the percentage
of dead cells was 4.6+0.8. The number of cells with thy-
malin at a minimum dose of 0.01 ug / ml and a dose of

0.1 pg / ml slightly increased. At doses of 1 ug / ml and
10 ug / ml, the total number of cells was equal to the con-
trol group. Percentage of dead cells was almost un-
changed under the action of thymalin and NPCK at doses
of 0.01 ug / ml, 0.1 pg / ml in comparison with control
cells. With an increase in the dose of peptides, it was
equal to the control group (Table 1).

Table 1

Total amount and viability of BJAB cells under the action of thymalin and NPCK

Thymalin, pg / ml NPCK, pug/ ml
Parameter Control 001 01 1 10 001 01 1 10
1 2 3 4 5 6 7 8 9 10
Nl hog)® | 30404 | 43+05 |45+04|282022| 34+ 03| 40+ 05 | 38+ 06 [35+ 042] 30+ 05
Nurnber °‘Er$fg)d 46+ 0.8 | 566+ 066 | 52+ 09 | 48+ 0.3 |416 + 0.7| 55+ 061 | 58 + 0.7 | 41+0.7 |4.16+ 0.74

Note: * p <0.05 — in comparison with control cells

In the study of morphological manifestations of apop-
tosis in May-Grunwald-Romanovsky staining and
Heochst 33342 staining, a slight increase in the number
of cells with fragmentation of the nucleus was observed

at the action of minimal doses of thymalin and NPCK.
When increasing the dose of peptides, the level of cells
with the presence of fragmentation of the nucleus was
equal to the control group (Table 2).

Table 2

Morphological signs of apoptosis under the action of thymalin and NPCK

Thymalin, pg / ml NPCK, pug/ ml
Parameter Control 001 01 1 10 001 o1 y 10
, 2 Fragmen-
k=] tation,% 10+05 | 18+06 |150+0.22(1.16+0.16| 1.33+0.2 | 1.6+0.3 [(1.25+0.17| 1.16+0.4 | 0.5+ 0.36
g2 ne
=S 3| Conden- 35+
1G] o sation,% 042 45+05 | 3.3+049 | 3.0£0.57 | 3.0£051 | 43+0.61 | 3.0+0.63 | 4.0+£0.44 | 3.2+£047
n=6 )
L | Fragmen-
§ tation,% 15+ 05| 23+0.7 | 20+0.36 | 1.66+0.33 [1.33+0.33 | 25+042 | 1.0+ 0.34 |1.45+0.18|1.58+0.18
n=6
% Conden-
2 sation,% | 45+07 | 57+06 [(466+0.33|516+0.54| 43+0.55 |5.66+0.76 | 45+0.42 | 5,0+0.25 | 516+ 0.6
T n=6

Note: * p <0.05 — in comparison with control cells

Similar changes were observed when chromatin con-
densation was detected. The results of researches of
electrophoretic DNA samples of cells under the action of

2 3 4

5

thymalin and NPCK showed that no significant changes
occurred, and no internucleosomal DNA degradation was
observed (Fig. 1).

7

Figure 1. Analysis of internucleosomal degradation of DNA of cells of the human BJAB line
at various doses of thymalin and NPCK in electrophoresis in agarose gel.
1- marker of the molecular weight of DNA of lambda phage; 2- human DNA BJAB cells (control);

3- cells that were exposed to thymalin (0.01 ug / ml); 4- cells that were exposed to thymalin (0.1 ug/ ml);
5- cells that were subjected to thymalin (1 ug / ml); 6- cells that were exposed to thymalin (10 ug / ml);
7- cells that were exposed to NPCK (0.01 ug / ml); 8- cells that were exposed to NPCK (0.1 ug/ ml);
9- cells that were exposed to NPCK (1 ug / ml); 10- cells that were exposed to NPCK (10 ug / mi).
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Thus, the natural peptide complexes of the thymus
and kidneys have little stimulating effect on the apoptosis
of tumor B-cells of the BJAB line at low concentrations,
and when the dose of peptides increases, they do not
affect the processes of apoptosis. It is known that sepa-
rate lines of B-cells have a high level of expression of
Bcl-2, which results in their high resistance to apoptotic-
inducing factors [17].

Studies of the total number of HBP-ALL cells and
their viability showed that the number of cells with the ac-
tion of a minimum dose (0.01 kg / ml) of thymalin and
NPCK increased (Fig. 2) at doses of 0.1 ug / ml and
1 ug/ml was also higher in comparison with control cells,
which was 3.5 £ 0.24 x 106 / ml (p <0.05), but there was
a tendency to decrease in the number of cells in com-
parison with the minimum dose.

7 M *
; 6 * * «
<=5
= O thymalin
o3
2 B NPCK
g 2
z
é 1
0
control 0,01 pg/ml 0,1 pg/ml 1,0 pg/ml 10,0 pg/ml
Doses of peptide complexs of the thymus and kidneys

Figure 2. The total number of HBP-LLA cells under the action
of natural peptide complexes of the thymus (thymalin)
and kidneys (NPCK).

* p <0.05 — in comparison with control cells.

At the maximum dose of peptides (10 ug/ml), the total
number of cells was equal to the control group. Percent-
age of dead cells is believed to be elevated at the action
of thymalin and NPCK at doses of 0.01 pg/ml, 0.1 pyg/ml,
compared with control cells, where it was 5.8+0.7
(p<0.05). Along with this increase in the dose of peptides,
the percentage of dead cells tended to decrease (Fig. 3).

16 *
- *
;14 *
S 12 :
=
) .
T 8 .
5 O thymalin
S 6
E] B NPCK
Z 4
=
o
£ 2

0

control 0,01 ug/ml 0,1 pg/ml 1,0 pg/ml 10,0 pg/ml
Doses of peptide complexs of the thymus and kidneys

Figure 3. Viability of HBP-LLA cells under the action
of natural peptide complexes of the thymus (thymalin) and
kidneys (NPCK).
* p <0.05 — in comparison with control cells.

In the study of morphological manifestations of apop-
tosis in May-Grunwald-Romanovsky staining under the
influence of the examined peptide complexes, typical
apoptotic signs were observed with the fragmentation
and pyknosis of the nuclei, and the decrease in the vol-
ume and size of the cytoplasm. The Heochst 33342
staining, after treatment with thymalin and NPCK, re-
vealed fluorescence clusters characteristic for nuclear
DNA - fragmentation and condensation of chromatin in
cells. In the control cells, the percentage of cells frag-
mentation and condensation in  May-Grunwald-
Romanovsky and Heochst 33342 staining was 1.2 £ 0.2

and 1.6 + 0.33, respectively. A probable increase in the
percentage of cells with the presence of fragmentation of
the nucleus was revealed, and with effect of thymalin,
this effect had a dose-dependent nature (p<0.05)
(Fig. 4 a, b).

a) Fragmentation in May-Grunwaid-Romanovsky staining

w

Sy *
g o
83 . * *
5
s thymalin
59
! D BNPCK
0
control 0,01 pg/ml 0,1 pg/ml 1,0 pg/ml 10,0 pg/ml
Doses of peptide complexs of the thymus and kidneys
6) Fragmentation in Hoechst 33342 staining
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5 30
SJ O thymalin
g 20 B NPCK
[s9

” ﬁ

0,0

control 0,01 pg/ml 0,1 pg/ml 1,0 pg/ml 10,0 pg/ml
Doses of peptide complexs of the thymus and kidneys

Figure 4 a,b. Morphological signs of apoptosis
in May-Grunwald-Romanovsky staining
under the action of natural peptide complexes
of the thymus (thymalin) and kidneys (NPCK).
* p <0.05 — in comparison with control cells.

Similar changes were observed when chromatin con-
densation was detected, but this effect was more pro-
nounced in the action of thymalin than in the NPCK. In
the control cells, chromatin condensation was detected in
May-Grunwald-Romanovsky and Heochst 33342 staining
at 3.5 £ 0.34 and 4.0 £ 1.0 percent of cells, respectively.
An increase in the dose of thymalin resulted in an in-
crease in the number of cells subjected to apoptosis. At
the action of NPCK, we observed a multi-directional
phase effect: the small doses of peptide stimulated apop-
tosis, whereas the large ones suppressed it (Fig. 5 a, b).
The effect of peptides in small doses is due to the gener-
alization of the signal by the formation of secondary mes-
sengers, and with the increase in dose, hyperactivation of
systems is observed, which can lead to the suppression
of the effect [18].

a) Condensation in May-Grunwaid-Romanovsky staining
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6) Condensation in Hoechst 33342 staining
12,0
*
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£ w0
E
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8 4,0 B NPCK
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0,0

control 0,01 pg/ml 0,1 pg/ml 1,0 pg/ml 10,0 pg/ml
Doses of peptide complexs of the thymus and kidneys

Figure 5 a,b. Morphological signs of apoptosis in Hoechst 33345
staining under the action of natural peptide complexes of the
thymus (thymalin) and kidneys (NPCK).

* p <0.05 — in comparison with control cells.

The results of studies of electrophoretic DNA samples
of cells under the action of thymalin and NPCK showed
that no significant changes occurred, internucleosomal
degradation of DNA was not observed (Fig. 6).

Thus, the natural peptide complexes of the thymus
and the kidneys are capable of reinforcing the processes
of apoptosis in the transformed T-cells. With the action of
natural peptide complex of thymus, this effect has a
dose-dependent character.

Consequently, the natural peptide complexes of thy-
mus and kidneys are likely to increase the processes of
elimination of the transformed T-cells by activating apop-
tosis processes in them, but they do not affect the proc-
esses of apoptosis of the transformed B-cells. One of the
mechanisms of action of peptides may be their ability to
bind to the molecules of MHC-I class, which can partici-
pate in the implementation of their actions [19].

Fig.6. Analysis of internucleosomal degradation of DNA cells of the HPB-ALL
line under various doses of thymalin and NPCK in agarose gel electrophoresis.
1- marker of molecular weight: DNA of lambda-phage is cut with restrictase pst
1; 2- human DNA cells of the HPB-ALL line (control); 3- cells that were exposed to thymalin (0.01 ug / ml);
- cells subjected to the action of thymalin (0.1 ug / ml); 5- cells subjected to the action of thymalin (1 ug / ml);
6- cells that were exposed to thymalin (10 ug / ml); 7- cells that were exposed to NPCK (0.01 ug / ml);
8- cells that were exposed to thymalin of NPCK (0.1 ug / ml); 9- cells that were exposed to NPCK (1 ug / mi);
10- cells that were exposed to NPCK (10 ug / ml).

The obtained data confirm the conclusion that peptide
bioregulators exhibit the greatest activity in relation to the
tropical type of cells and tissues. Presumably, there are
specific sites on the cell surface that perceive the effect
of thymic peptides on the apoptosis program in a differ-
entiated manner [20]. One of the mechanisms of action of
peptides may be their ability to bind to the molecules of
MHC-I class, which can participate in the implementation
of their actions.
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Mpo6aemu ekonorii Ta meguuUNHU
IHOPOPMALUIA ONA ABTOPIB

3 METOI A0TPUMaHHS MKHApPOAHMX NpaBusl 0chOPMIIEHHS, aBTOpaM PeEKOMEHAYETbCS 03HaloMuUTUCS 3 “EguHUMKM Bumo-
ramu Ao Pykonucis ans biomeanyHux XKypHanis” Ha www.icmje.org.

Y AKOCTi HeBiA'EMHOI YaCcTUHKU npouecy nybnikauii, aBTOpu, peLeH3eHTV | peaakTopy MOBUHHI NOBIAOMUTM Npo 6yAb-sKi
KOH(NIKTY iHTepeciB i HapaTh AeTanbHy iHPopMauio, nianucaswm dopmy 3assu npo Cnyxbosy ETMKy Ta Hagicnaswm ii Ha aa-
pecy peaakuii XxypHany. ABTOpu pykonuciB 3060B’A3aHi NoBa)kaTn NpaBo MPMBATHOCTI NauieHTa. MNepea No4aTKoM AOCIAXKEHHS
NauieHT NOBMHEH 3amnoBHUTU | po3nucaTucs y ¢opmi 3assu npo IHdopmosaHy 3roay. [Jo CTaTTi AOAAETLCA aKT eKCnepTHOI
KOMiCii Mpo BiACYTHICTb KOHiAEHLiMHOI iHchopMaLii Ta HanpaBfieHHs! YCTaHOBWU. B HanpaBneHHi 3acBigvyeThCs, WO XOoAHa Yac-
TWHa pykonucy He 6yna ony6nikoBaHa i He NPUNHATA A0 APYKY iHWWMM BUAAHHSIMU.

CtaTTi Ny6nikyloTbCA YKPaiHCbKOK, POCIMCbKOK abo aHrniicbKo MOBaMu. ABTOPCBKMIA OpUriHan MOAAETbCS Y [BOX
NPUMIPHUKaX, WO CKIaAalTbCs i3 OCHOBHOrO TekcTy (CTaTtTs — 15 cTopiHOK, ornsa — 20 CTOPIHOK, KOPOTKE MOBIAOMAEHHS — 7
CTOPIHOK); cnucky nitepatypu (cTaTTi — go 20, ornsiam — Ao 50, KopoTki NOBiAOMAEHHS — Ao 15 mxepen); Tabnvub; intocTpauin
(He 6inblue 4); Ha3B PUCYHKIB; aHOTALN YKPaiHCbKOI, POCICHKOI Ta aHrMiCbKoo MoBaMK (OpiEHTOBHO 250 criiB), LIO MOBUHHI
MICTUTW OBrpYHTYBaHHS METU, MaTepianiB Ta MeTOAIB, pe3ynbTaTh AOCNIAKEHHS.

Ha nepuwiii cTopiHLi 3a3HavaroTbes: Wwndp YAK; npisBulla aBTopiB, iHiLianM, HayKoBi CTyreHi Ta 3BaHHS; Ha3Ba CTaTTi; ycTa-
HOBW, A€ NpautoloTb aBTOpM, MICTO; KoYoBI croea — Big 5 Ao 10 ciiB abo croBoCnony4YeHb, WO pO3KpMBalOTb 3MICT cTaTTi. Ha3sa
CTaTTi POCii CbKOI, YKPAIHCHKOK Ta @HMMIMCbKOI0 MOBaMM MOBKMHHA ByTv CTUCIOH | He nepeBuwyBaTy 120 cumBorniB. Mig3aronoBok €
NPUAHSATHUM. TEKCT CTaTTi NOBUHEH BYTU CTPYKTYPOBaHWUI HAaCTYMHUM YMHOM: BCTYM, METa, MaTepian i METoAM, pe3y/bTaTi Ta BUCHO-
BOK. Ha OCTaHHiii CTOpiHUI TEeKCTy BfiacHOpYYHi MiAnNMcY BCiX aBTOpIiB: Mpi3BuMLUE, iM'A Ta Mo-6aTbKOBi, MOLITOBa aapeca, HOMepU
TenedoHiB (Cny>x60BuiA, AOMaLLHIN), 3a AKUMU peaakuia byae KOHTaKTyBaTy i3 aBTopamu. ofaloum CTaTTio A0 peaaklii, aBTopu TUM
CaMUM NIATBEPIKYIOTb OpUriHanbHICTL poboTu. Lle o3Hadag, Wwo aBTopchbki NpaBa abo 6yab-aKi iHWI NpaBa BAACHOCTI TPETiX 0ci6 He
nopyLytoTbest. MignrMcamm aBTopy 3acBia4vytoTh, LU0 XO0AHa YacTHa pyKonucy He 6yna ony6nikoBaHa i He NpUIMHSTA A0 APYKY iHWMMM
BUAAHHSMUW. TEKCT APYKYETbCS LWPUPTOM He MeHwe 2,8 MM Ha 6inoMy nanepi yepe3 ABa iHTepBanu, Ha apkywax cdopmaTty A4
(210%x297 MM), nons 3 ycix 6okiB no 20 MM. KpiM ABOX pO3ApYKOBaHMX KOMiid, MaTepian noTpibHO HagaT Ha KOMMaKT-AMCKY, TEKCT
cTaTTi noBuHeH 6yTn y dopmati Microsoft Word. JlaTuHCbKi TepMiHM, IHWOMOBHI Cli0Ba MOBUHHI 6yTW HaapyKoBaHi KypcMBOM. TiflbKu
3arasibHOBXMBaHi CKOPOYEHHS] MOXYTb MOAABATUCA 6€3 MOSICHEHHS. CKOPOYEHHS! Y Ha3Bi CTaTTi HE € MPUMHSTHUMK. BCi BEMMUMHM
NpMBOAATLCS B oAnHMLAX CI, oAHaK AOMYCTUMMUMM € I iHLLI 3aranbHOBXMBaHI NO3HaYeHHs Ta oamHuLi BuMiptoBaHHa (I, min., h, C, Da,
cal). ImocTpauii (pycyHku, doTorpacii) NMoBMHHI 6yTM MPOHYMepoBaHi. Ha3Bu pUCYHKIB MOBWMHHI 6yTW HagpykoBaHi Ha OKpeMil
CTOpiHUi. MantoHKM MOBWHHI 6yTW BMKOHaHI 3 BMKOPUCTAHHSM iHCTPYMEHTIB, AOCTYNHUX Y TEKCTOBMX pedakTopax abo B Excel.
doTorpadii NoBUHHI ByTN BUCOKOSIKICHUMW. TabnuLi po3MiLLYIOTECA HA OKPEMMX apKyLlax, HyMepytoTbCs MOCIA0BHO, KOXKHA CTOpIHKa
CynpOBOAXYETLCSA KOPOTKUM 3arofioBKOM. PUCYHKM € AONOBHEHHSAM [0 TEKCTY CTaTTi i He NMOBWHHI NOBTOPIOBaTH iHOpMaLii, nogaHoi y
pykonuci. Ha 3BOpOTi pUCYHKIB ONiBLEM CTaBNATb iXHi MOPSAKOBI HOMEPK, 3a3HayaloTb MpPI3BULLE MEPLIOrO aBTOpa, CKOPOYEHY HasBy
cratTi. Cnmcok nitepaTypy oOPMIIIOETLCS HA OKPEMUX CTOPIHKaX 6e3 ckopoyeHb. ABTOpM MOAA0TLCSA 3a abeTKok, CnoYaTKy axepena
KUpUAMLELD, NOTIM NatnHULEo. MocunaHHA y TeKCTi No3HaYaTbCs undpammn y [KBaapaTHUX] Ay>xkax. Mopsaok oopMAeHHs Ciucky
niTepaTypu: Ans MoHorpadiit — MpiseuLLe, iHilianm. HasBa kHUrn. Micue BUAQHHS: BUMAABHWLTBO, PiK BuAaHHS. KinbKiCTb CTOpIHOK;
ans xypHanis — Mpi3suwle, iHiLianu. Ha3sa cratTi. Ha3sa XypHany. ToM, HoMep. Pik: CTOPIHKK, Ha SKUX BMILLEHO CTaTTIO.

OAHOoYacHO, aBTOPU HadalTb MOBHUIA Mepeksiad TeKCTY, NiAPUCYHOUHMX MIAMWUCIB | TabNMUYHMX MaTepianiB aHrMiMCbKo
MOBOIO. Y nepesiky BUKOPUCTaHOI liTepaTypy NOCUIaHHS, HaBeAeHi KNpUNnUer, TPaHCTITEPYIOTLCS i3 3aCTOCYBaHHAM nporpa-
Mu “Trans 1.02" abo noaibHux nporpam.

Yci pykonucu XypHany peLeH30BaHi He3anexHuMy ekcrieptamu. lNpoueaypa peueH3yBaHHS BKIOYAE NepeBipKy CTaTTi
MpOTSroM ABOX TVWXKHIB ABOMA crieLjianictamMmu, NpusHaYeHnMM pefakUiMiHO pafoto. PyKOMUC i3 peLieHsielo HaaCUIaeTbCs aBTopy
N9 BHECEHHS KOPEKTUB Nepes 0CTaTOYHWM MOAAHHSAM CTaTTi 0 peaaKuii XXypHany.

Micna nyb6nikauii cTaTTi aBTOpU MNepeaatoTb aBTOPCbKI MpaBa pefakuii xxypHany. Pegakuis 3anvwae 3a coboto npaso
3MiHIOBaTH | BUMPaBASATU PYKONWUC, OAHAK BHECEHI KOPEKTVBW He MOBUHHI 3MiHIOBaTW 3arasibHOro 3MiCTy Ta HayKOBOIro 3Ha4yeHHs
CTaTTi.

3anyyaloum A0 AOCAHIMKEHHS NauieHTiB, aBTOPUM HeCyTb BIAMNOBIAANbHICTb 32 BWKOHAHHA €TWYHMX CTaHAApTiB
lenbciHKcbKoi Aeknapauii 1975 i3 nonpaskamu 2005 poky. PyKOnuc NOBMHEH MICTUTU HACTYMHWUI NyHKT: “Mu 3asBnsEMO, WO Mif
Yyac AOCNIMKEHHS npaBa nauieHTiB 6ynM BpaxoBaHi y BiAMOBIAHOCTI A0 BMMOr [enbCiHKCbKOI KOHBeHUii”. Mpu BUHUKHEHHI
CYMHIBIB LLOAO BIANOBIAHOCTI pyKOMMCYy A0 BUMOr lenbCiHKCbKOI Aeknapauii, asTopn 6yayTb 3060B'a3aHi BiA3BiTYBAaTUCS MPO
CYMHIBHI acneKkTV JOChimKeHHS | 06rpyHTYBaTV MiACTaBu CBOro niaxoay.

SKWO AOCNIMKEHHSI BUKOHYETbCS 6€3 3anyyeHHs nabopaTopHUX TBApWH, PYKOMWUC MOBWMHEH MICTUTWU HACTYMHWWA MyHKT:
“Mu 3asBNSEMO, WO MW He MpPOBOAUMO AOCNiAXeHb Ha TBapuHax”. JOCnimKeHHs, SKi MpoBOAATLCS Ha TBapWHaX, MOBWHHI
BiabyBaTMCA y BIiANOBIAHOCTI i3 BCTAHOBAEHUMM IHCTUTYLIOHAIlbHUMXU HOPMaMK BUKOPUCTaHHS nabopaTopHux TBapuH. Haykosui
NOBWHHI KepyBaTUCS MPUHLMNAMM FYMaHHOrO CTaBMEHHS 4O TBApWH, WO BUKOPUCTOBYIOTLCA B Aocnigax. HeobxigHo noaaTtu Ha-
CTYMHy iHcbopMaLito: BUA TBapWH, FEHETUYHWUI CTATyC: JNiHis (3rigHO MpaBWA CTaHAAPTHOrO MO3HAYEHHs JiHi 1abopaTopHMX
TBapWH); KaTeropisi nabopaTopHUX TBApWH abo ix Mikpo6ionoriyHmMiA CTaTyc; Maca Ta BiK TBapyvH Ha NoYaTKy eKCMepUMEHTY; Ka-
paHTMH abo TpuBaniCTb NepioAy aknimMaTu3auii nia Yac nepeBe3eHHs TBapuH Ha BENWKI BiACTaHi; YTPMMaHHS TBApWH M4 Yac ek-
cnepvMeHTy (MapaMeTpy MiKpoksiMaTy, TeMnepaTypa, BooricTb, 06'eM MOBITPS, CBIT/IOBUI PEXMM, TUM KAITKX, TUM NIACTUIIKK).
ABTOpPM MOBWHHI MiATBEPAMTM BiAMOBIAHICT HOPMATUBaM YTPUMaHHS Ta roAyBaHHS TBapuH (EBponeiicbka KOHBEHLIS MO 3axuc-
Ty XpebTOoBMX TBapWH, LLO BUKOPUCTOBYIOTbCS 3 eKCnepuMeHTanbHo abo iHwow MeTow. — Crpacbypr, 1986), HasBHICTb
cepTudikaTy SKOCTi, @ TaKOX NOBIAOMUTU AXepeno HabyTTa TBapuH. HeobxigHO onmcaTu BCi Npoueaypu, SiKi BUKOHYKOTbCS Ha
TBapWHi, A03M Mpenaparis, WO BBOAWANCS, XipypriyHi BTpy4Y4aHHSA Ta iHWI Aii, @ TakoX BiAMITUTU BUKOPUCTAHHSA MpU LIbOMY
MeToaiB aHecTesii (amB. iHpopMauito npo MNpasa JlloanHu | TeapuHK).

Li npaBuia NowmMpoTLCS Ha BCi BUAW PYKOMUCIB, Y TOMY YMCi CTaTTi, KOPOTKi AOMNOBIAi, KOMEeHTapi A0 KiHIYHUX BU-
npobyBaHb. Pykonuck, ki He BiANOBiAaloTb UMM BUMOraM, 6yayTb NOBEpHEHI aBTopaM ANs KopekLii.
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