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Goal. To classify the rate of pituitary adenoma extension into the
sphenoid sinus and improve endoscopic endonasaltrasphenoidal access
in case of pituitary adenoma sphenoid sinus extension.

Materials and methods. Retrospective analysis of 59 patients with
macro- and giant pituitary adenomas with extension into the sphenoid
sinus was performed.

Results. Extension into the sphenoid sinus was classified as follows:
Grade 1 (10), Grade 2 (19), Grade 3 (30). The posterior parts of the septum
were removeddepending on grade of pituitary adenoma extension into
the sphenoid sinus: Grade 1-5, Grade 2-8, Grade 3-22. In 19 (32.2 %)
cases «debulking» technique was performed in case of Grade 2, Grade 3
with the preservation of the posterior nasal septum.

Conclusions. This study demonstrates that classification of pituitary
adenoma extension into the sphenoid sinus and removal of the posterior
nasal septum in cases of Grade 2, Grade 3, are necessary for safe
endoscopic endonasaltranssphenoidal surgery.

Key words: pituitary adenoma, sphenoid sinus, endoscopic
endonasal surgery, cavernous sinus.
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Introduction.The prevalence of breast cancer among the population
of Ukraine after the Chernobyl nuclear power plant (CNPP) accident in
1986 tends to increase and radiation controlled regions have the upper-
most rates of increase.

Goal. Given the relationship between the risk of developing this can-
cer and mutations of the genes responsible for the metabolism of amino
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acids methionine and homocysteine, the purpose of this study was to
assess the functioning of folate metabolism in girls aged 12—17 years liv-
ing after birth in areas contaminated with radionuclides as a result of the
CNPP accident and determine the state of the genetic apparatus of folate
metabolism and blood homocysteine and folic acid levels.

Research methods. Immunochemical, mathematical and statistical.

Results. Blood homocysteine levels above 10 pmol/L (hyperhomo-
cysteinemia) were found in 65.0 % of cases. The occurrence of hyperho-
mocysteinemia was associated with the T allele of C677T MTHFR poly-
morphism in 60.7 % of cases. A direct moderate correlation (r,_ = 0.303,
p < 0.0001) was detected between homocysteine concentrations and (R)
genetic risk scores, including 677CT and 677TT MTHFR genotypes. The
677TT MTHFR homozygous variant recorded in 13.2 % of children mani-
fested itself as hyperhomocysteinemia in 83.3 % of cases and the 677CT
heterozygous variant found in 42.3 % of children — in 67.2 % of cases.

Conclusions. An inverse moderate association (rxy= — 0.375, p <
0.0001) was detected between homocysteine and vitamin B, concentra-
tions in the blood, indicating that there was a folate deficiency in children
with hyperhomocysteinemia. As one of the early preventive measures of
breast cancer in women from radiation controlled regions having genetic
defects in the form of the T risk allele of C677T MTHFR polymorphism,
it was offered to prescribe female patients, including children, folic acid.
Elevated homocysteine levels in the blood should serve as grounds for
using folic acid supplements.

Key words: breast cancer, hyperhomocysteinemia, folic acid, ado-
lescent girls, radiation-contaminated territories of Ukrainian Polissia.

Introduction. Folate metabolism (FM) is one of the most important
metabolic cycles in the body involved in the metabolism of methionine, an
essential sulphur-containing amino acid.

The association between genes regulating its functioning and breast
cancer has been found [5-9]. In particular, the presence of MTHFR 677TT
genotype increases the risk of the latter by 2.5 times [2].

The prevalence of breast cancer among the population of Ukraine
after the Chernobyl nuclear power plant (CNPP) accident in 1986 tends
to increase and radiation controlled regions have the uppermost rates of
increase [3, 4]. It will be therefore relevant to assess the functioning of FM
in women living under conditions of continuing radiation risk to determine
pathogenetic mechanisms and carry out effective prevention of this type
of cancer.

Goal.The purpose of this study was to assess the functioning of FM
in adolescent girls living after birth in areas contaminated with radionu-
clides as a result of the CNPP accident and determine the state of the
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genetic apparatus of folate metabolism and blood homocysteine and folic
acid levels.

Materials and methods. 137 adolescent girls, whose average age
was 14.7 + 0.1 years (95 % Cl 14.5-14.9 years), living permanently af-
ter birth in rural localities in Polesie and Ivankov districts, Kiev region,
Ukraine, affected by the CNPP accident (with a **’Cs soil contamination
density of < 2 Cu/km? [1]) were studied.

The assessment of the functioning of folate metabolism in children
was performed on the basis of results of the analysis of the genetic sys-
tem responsible for the synthesis of FM enzymes and determination of
blood homocysteine and vitamin B, (folic acid) concentrations.

All children had blood drawn from the ulnar vein on an empty stom-
ach in the morning to carry out above analyses. All of them at the time of
blood draw attended school.

Blood samples were analysed in a laboratory certified under quali-
ty standards within the project of the European Commission in Ukraine
“Health and ecological programmes around the Chernobyl Exclusion
Zone: development, training and coordination of health-related projects”
with the financial support of the Rhéne-Alpes Regional Council (France)
and with the consent of parents.

Homocysteine is a sulphur-containing amino acid, an intermediate
metabolite during metabolism of methionine, an essential amino acid for
the human body.

Blood homocysteine levels were determined using an immunochem-
ical method with chemiluminescent detection (CLIA). An analyser and a
test system: Architect 1000 (ABBOT Diagnostics (USA)).

In children, blood homocysteine levels of over 10 pymol/L were de-
fined as hyperhomocysteinemia.

The allelic variants C677T and A1298C of the MTHFR gene (meth-
ylenetetrahydrofolate reductase), A2756G of the MTR gene (B,,-depen-
dent methionine synthase) and A66G of the MTRR gene (methionine
synthase reductase) were determined during genetic analysis of folate
metabolism. A real-time PCR method was used. An analyser and a test
system: DT-96 detecting thermocycler, DNA-Technology (Russia).

In order to carry out correlation studies to determine the relationship
between blood homocysteine levels and genetic abnormalities in FM, in a
number of cases under consideration, the MTHFR C677T genotypes an-
alysed were assessed using a point system (0-2) depending on how they
affect homocysteine formation — R breast cancer genetic risk scores:
“0" — 677CC genotype — no risk; “1" — 677CT genotype — low risk;
“2" — 677TT genotype — high risk.

Vitamin B, (folacin) concentrations were determined using the im-
munochemical method with electrochemiluminescent detection (ECLIA).
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An analyser and a test system: Cobas e411; Roche Diagnostics (Swit-
zerland).

The statistical processing of the obtained results was performed us-
ing the IBM SPSS Statistics 22 software (USA). The arithmetic mean (M)
, = standard error of mean (m), confidence interval for the average value
(95 % CI), median (Me), interquartile range (IR), minimum and maximum
parameter values and percentiles were calculated for the variables under
analysis. The distribution hypothesis was tested (a Kolmogorov-Smirnov
test). All the parameters under study did not conform to the normal dis-
tribution law, thus, a non-parametric U Mann-Whitney test was used to
compare values. The assessment of statistical significance of variables
was done by determining a significance level for p using a statistical
software programme. The Student’s t-test was used to compare relative
values. The critical level of significance for the null hypothesis (p) was
set at 0.05. The association between blood homocysteine and folic acid
levels was established with the help of the Spearman’s rank correlation
coefficient (r, ). Strength of correlation was assessed by a typical scale:
weak — 0 to 0.299; moderate — 0.3 to 0.699; strong — 0.7 to 1.0.

Results. During the assessment of results of genetic analysis of FM,
only 4 children (2.9 %) were found to have no risk alleles of folate metab-
olism genetic polymorphisms. Cases with the presence of two polymor-
phisms were in the majority (Table 1).

Given the leading role of MTHFR gene, responsible for the synthesis
of the methylenetetrahydrofolate reductase enzyme, in the functioning of
FM and development of pathological conditions, including breast cancer,
the involvement of C677T polymorphism of this gene in homocysteine
formation was assessed.

Table 1
Percentage of cases that include risk alleles,
genetic polymorphisms in the group of girls examined

Subgroup No Number pf Number of girls examined
' polymor phisms Absolute number Percentage, %
1 0 4 2.9
2 1 22 16.1
3 2 66 48.2
4 3 34 24.8
5 4 11 8.0
Total 137 100

The T risk allele of MTHFR:C677T polymorphism was observed in
76 cases (54.5 % of the number of children examined), while the 677TT
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homozygous variant was recorded in 18 girls (13.2 % of the number of
children examined) — high genetic risk, the 677CT heterozygous variant
was seen in 58 girls (42.3 % of the number of children examined) — low
genetic risk. Blood homocysteine levels in children ranged from 6.68 to
33.89 umol/L. At the same time, homocysteine (Hc) levels above a set limit
of 10.0 ymol/L (hyperhomocysteinemia) were found in 89 cases (65.0 % of
the number of girls examined); Me — 11.2 ymol/L; IR — 9.4-12.8 ymol/L.

The percentage of T risk allele in groups of children with different
blood homocysteine levels had no statistical differences, however, the
percentage of 677TT genotype was significantly higher in the group with
homocysteine levels of > 10 ymol/L than in the group with homocysteine
levels of <10 ymol/L (Table 2).

Table 2
Percentage of MTHFR genotypes in groups of children
with different blood homocysteine levels

Hc > 10 pmol/L (n = 89) Hc < 10 pmol/L (n = 48)
Genotype ﬁgsn(q){)u;’e Per C(j/r;tage, Ar\lgsn?:)uetre Per centage, %
orm 54 60.7 22 458
ot 39 438 19 396
ol 15 169 3 6.2*

Note. * — statistically significant differences between 677TT MTHFR genotype values
(p<0.05).

Thus, blood homocysteine levels were above 10 ymol/L in 15 out of
18 girls (83.3 %) with 677TT homozygous variant and in 39 out of 58 girls
(67.2 %) with 677CT heterozygous variant. The total realisation of C677T
MTHFR genetic variant as hyperhomocysteinemia occurred in 54 out of
76 cases (71.0 %).

A direct moderate correlation was observed between homocysteine
concentrations and (R) breast cancer genetic risk scores, including
677CC, 677CT and 677TT MTHFR genotypes (Table 3).

The obtained results show that the majority of the adolescent girls —
carriers of 677TT homozygous variant, living since birth in areas con-
taminated with radioactive elements as a result of the CNPP accident
have blood homocysteine levels above 10 ymol/L. The girls with such a
genotype belong to the high genetic risk group for abnormal methionine
metabolism and developing breast malignant tumors.
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Table 3
Correlation relationships between homocysteine,
vitamin B, and genetic risk score
Parameter | O e e T me R
Spearman’s 1.000 —0.378 0.303
Hce significance level p . 0.0001 0.0001
N 137 137 137
Spearman’s -0.378 1.000 -0.193
B9 significance level p .0001 . 0.024
N 137 137 137
Spearman’s 0.303 —0.193 1.000
R significance level p 0.0001 0.024 .
N 137 137 137

However, hyperhomocysteinemia was also recorded in a large num-
ber of girls with 677CT heterozygous variant, though this genotype has
a weaker effect on the conversion of amino acids methionine and homo-
cysteine.

It should be noted that the occurrence of hyperhomocysteinemia was
associated with T allele of the MTHFR gene only in 60.7 % of cases. In
this regard, it is necessary first of all to pay attention to vitamin B, levels
in the children examined. This vitamin is one of the main components of
FM and facilitates the methylation of homocysteine to form methionine.
An inverse relationship between blood folate levels and the risk of devel-
oping breast cancer was established [3].

The reference range for vitamin B, specified by the laboratory where
the analysis was done was 4.6-18.7 ng/ml. Vitamin B, levels below refer-
ence values were detected in 24 cases (17.5 %) in the group of children
under study. The interval between extreme values of vitamin B in the
blood of children was 2.3-13.61 ng/ml (Me — 6.1 ng/ml; IR — 5.0-7.5 ng/
ml). There was an inverse moderate association between vitamin B, and
homocysteine concentrations in the blood (Table 3).

Thus, a hidden folic acid deficiency was found in children with hy-
perhomocysteinemia, regardless of the fact that blood levels of this me-
tabolite did not fall outside the reference range in most of them (82.5 %).

An inverse weak association between blood folic acid levels in chil-
dren and genetic risk score (Table 3) indicates that there is a deficiency of
this vitamin in case of the T risk allele of C677T MTHFR polymorphism.
It should be noted that the relationships between the variables analysed
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were not strong and this suggests that abnormalities in the functioning of
FM and excessive homocysteine formation do not depend only on genet-
ic polymorphism and folic acid deficiency. It is necessary to pay attention
to the child’s body vitamins B, and B,, sufficiency, since these vitamins
are involved in the metabolism of homocysteine.

Among the possible factors that could have an effect on methionine
metabolism in the group of children under study, we should mention a radi-
ation factor constantly present in the environment after the CNPP accident.

Hyperhomocysteinemia is a marker for the development of an un-
favourable process interfering with the growth of the child’s organism.
In case of a genetic defect — C677T MTHFR, especially the 677TT ho-
mozygous variant that disrupts the synthesis of the key enzyme of FM
methylenetetrahydrofolate reductase, there is a risk of developing cancer,
particularly breast cancer in women. As an early preventive measure of
this condition, one should consider regular supplementing the child pop-
ulation living in radiation-contaminated areas with folic acid. Products of
plant and animal origin should become an important source of the latter.
Also it should be taken into account that the process of absorption of
vitamins and minerals depends on the state of digestive organs. Blood
homocysteine levels should act as a marker of body folic acid sufficiency.

Conclusions. The study conducted showed that there is a high fre-
quency (65.0 % of cases) of hyperhomocysteinemia (blood homocyste-
ine levels above 10 ymol/L) which indicates that there are abnormalities
in the functioning of FM among the adolescent girls (12-17 years of age)
living after birth in the areas contaminated with radioactive elements as
a result of the CNPP accident. The occurrence of hyperhomocystein-
emia was associated with the T allele of C677T MTHFR polymorphism in
60.7 % of cases. A direct association was detected between homocyste-
ine concentrations and (R) breast cancer genetic risk scores that include
677CT and 677TT MTHFR genotypes. The 677TT homozygous variant
recorded in 13.2 % of children manifested itself as hyperhomocystein-
emia in 83.3 % of cases and the 677CT heterozygous variant found in
42.3 % of children — in 67.2 % of cases.

An inverse correlation between blood homocysteine and vitamin B,
levels indicates the deficiency of the latter in children with hyperhomocys-
teinemia. Thus, as one of the early preventive measures of breast cancer
in women from radiation controlled regions having genetic defects in the
form of T risk allele of C677T MTHFR polymorphism, it is suggested to
supplement women, including children, with folic acid. Elevated homo-
cysteine levels in the blood should serve as grounds for using folic acid
supplements.

It is necessary to study further the causes of hyperhomocysteinemia
in children living under conditions of constant radiation exposure.
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OuiHka ¢pyHKUiOHYBaHHSA cbonaTHoro UMKy B nnaHi
npodinakTUKM paKy MOJIOYHOI 3ar03U y HaceneHHs, sike
MeLUKaE Ha TepuTopii, NnocTpaxaanoi Big aBapii
Ha YopHOOUNBLCBLKiM aTOMHIN eneKTpoCcTaHLu;ii
KO. I. BaHOaxeecbkull, H. ®. [ly6oea
KoopauHauinHuim aHanituyHnm ueHTp «Ekonorisa i 3gopoB’'s», IBaHKiB,
HauioHanbHa meguyHa akagemis NicNAQUNIOMHOI OCBITU
imeHi M. 1. Lynuka MO3 YkpaiHu, m. Kuis

BcTyn. 3axBoptoBaHiCTb Ha pak MOSIOYHOI 3amno3u cepen HacerneH-
HA YkpaiHu nicnst aBapii Ha YOpHOOMMBCHKIN aTOMHIN eneKkTpocTaHLUii
(HAEC) y 1986 poui 36epirae CTiiky TeHOeHLUito 0O NigBULLEHHS, 3 ne-
peBaxaruMy TeMnamm NpMpocTy NOKa3HKKIB B obnacTtax pagiauinHoro
KOHTPOIH.

MeTta. 3 ornsagy Ha 3B’SI30K MK PU3UKOM PO3BUTKY LAHOMO OHKO-
NOriYHOro 3aXBOPKOBAaHHSA | MyTauisiMK reHiB, BignoBiganbHMX 3a 0OMiH
aMiHOKMCINOT METIOHIHY | FOMOLIMCTEIHY, METOI LibOro AOCimXeHHs Oyna
OLUiHKa dYHKLiIOHYBaHHS donaTHOro LUKy y Aie4atok Bikom 12-17 pokis,

36. Hayk. npau,. cnispobit. HMAIMNO

222 imei M. J1. Wynwuka 27/2017




OPUIHANBbHI AOCNIAXXEHHA

SKi NMPOXMBaKOTb MICNsi HAPOMXKEHHS Ha TepuTopii, 3abpyaHeHih pagio-
Hyknigamu BHacnigok asapii Ha YAEC, 3 BU3Ha4YeHHSAM CTaHy MOoro reHe-
TUYHOrO anapary, 3MiCTy FOMOLUCTETHY i OoniEBOT KUCNOTU B KPOBI.

MeToam gocnigkeHHA. IMyHOXiIMIYHMIA, MaTEMATUKO-CTAaTUCTUYHUNA.

PesynbTatn. NigBuweHHA piBHS roMouncTeiHy y kposi Buwe 10
MKMOMb/N (CTaH rinepromouncTeiHemii) BussneHo B 65,0 % Bunagkis.
BWHWKHEHHS rinepromouncTeiHemii 6yno noe’sisaaHo 3 annenem T no-
nimopdiamy C677T MTHFR B 60,7 % BunagkiB. Mix KoHUeHTpauieto
roMOLMCTEIHY | NOKa3HWKaMn reHeTu4YHoro pusnky (R), WO BKOYaKOTb
reHoTunu 677CT i 677TT MTHFR, 3apeecTpoBaHUin NPsiMUA KOpernsi-
LiNHWI 3B’S1I30K CepeaHbOi cunm (rXy = 0,303, p <0,0001). FomMO3UroTHUN
BapiaHT 677TT MTHFR, 3apeectpoBaHuii y 13,2 % fitei peanisyBaB-
cq'y BUrnagi rinepromouncteiHemii B 83,3 % BMNaakiB, reTepo3nroTHUM
BapiaHT 677CT, BusBneHun y 42,3 % piten — B 67,2 % Bunagkis. Mix
KOHLEHTpaLisiM1 B KPOBi rOMOUMCTETHY i BiTamiHy B, BUsSiBNEeHO 3BOPOT-
HUI KOPEensUiiHWIA 3B’A30K cepefHbOoi CUmnm (rxy =— 0,375, p <0,0001),
O CBiAYMTL Npo AediunT donatiB B opraHiami giten 3 rinepromo-
LucTeiHeMieto.

BucHOBKM. Y sIKOCTi 0OHOrO i3 3axX04iB paHHbOIT NPOMINaKTUKN paky
MOJIOYHOI 3ar1031 Y XiHOK 3 panoHiB paaiauiinHOro KOHTPOo, WO MaTb
reHeTuYHi gedekTtn, y Burnagi anneni pusmky T nonimopdiamy C677T
MTHFR, nponoHyeTbCst Npuinom npenapaTiB onieBoi KMCIOTK, NoYu-
Hawoum 3 guTa4oro Biky. [ligcTaBoo Ana npoBefeHHs BiTaMiHisauii npe-
napatamu ¢orieBoi KUCNOTU NMOBMHEH OyTW MigBULLEHWIA PiBEHb FOMO-
LIMCTEIHY B KPOBI.

Knro4yoBi cnoBa: pak MOMOYHOI 3anosu, rinepromouncteiHemis, o-
nieeBa kucnota, AgiB4artka-nignitku, pagioakTMBHO 3abpyaHeHi TepuTopii
YkpaiHcbkoro lMNoniccs.

OueHkKa (pyHKLIMOHMpPOBaHMA honaTHOro UMkna B nnaHe
npodMNakTUKN paka MOJIOYHOW Xerne3bl Yy HaceneHus,
NpOoX1BaKLLEro Ha TeppuTopuKn, NocTpagaBLLen OT aBapum
Ha YepHOOLINILCKOM aTOMHOM 3NEeKTPOCTaHLU KU

F0. N. BaHOaxeeckul, H. ®. Jy6oeas

KoopanHaunOHHbIN aHaNUTUYEeCKUN LIEHTP «DKOMOormsa 1 3aopoBbLe», MBaHKOB,
HaumoHanbHasi MegMUMHCKaa akagemMus nocneguniioMHoro o6pasoBaHus
umenu M. 1. LWynuka M3 YkpauHsl, r. Knes

BctynneHune. 3aboneBaeMoCcTb pakoM MOJOYHOW Kenesbl cpeau
HaceneHnsa YkpauHbl nocre aBapumn Ha YepHoObINbCKON aTOMHON 3nek-
TpoctaHumm (HASC) B 1986 rogy coxpaHsieT CTONKYH TEHAEHLMIO K No-
BbILLEHUIO, C MpeobragaLwmmMm Temnamm npMpocTa nokasartenen B o6-
nacTax pagmaumMoHHOIO KOHTPOIS.
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Llenb. YuntbiBag cBA3b MeXOy PUCKOM PasBUTUS OAHHOTO OHKOMO-
rmyeckoro 3abonesaHus U MyTaLMUsIMU FT€HOB, OTBETCTBEHHbIX 3a OOMeH
aMMWHOKMNCITOT METMOHMHA U FTOMOLIMCTENHA, Lenbio HacTosLWero uccne-
AOBaHVA gBUNach oueHKa MYHKUMOHNPOBAHMA DOMNAaTHOro LuKna y ae-
BOYeK B Bo3pacTe 12-17 neT, NpoXuBaroLLmMX Nocne poxaeHus Ha Teppu-
TOpUK, 3arpsisHEHHOW paauoHyKnuaamun Bcneactemne asapum Ha YASC,
C orpeferneHnemM COCTOSHUS ero reHeTMYeCcKoro annaparta, Coaep)KaHus
romMoumcTenHa n ponneBon KUCNOTbl B KPOBMU.

MeTtoabl uccnepgoBaHusa. IMMYyHOXMMUYECKUI, MaTemaTtuKo-cTa-
TUCTUYECKUNA.

PesynkTtaThl. [MoBbILLEHNE YPOBHS rOMOLMCTENHA B KPOBY Bbilwe 10
MKMOMb/N (COCTOSIHUE TMNepProMoumcTenHeMMM) obHapyxeHo B 65,0 %
cnyyaes. Bo3HMKHOBEHME rMnepromoumcTemMHeMmm Gbino CBA3aHO C an-
nensto T nonumopduama C677T MTHFR B 60,7 % cny4aes.

Mexay KOHLUeHTpaumnern romoumcTemHa 1 nokasaTensamm reHeTmyec-
koro pucka (R), Bkntovarowmmm reHotunsl 677CT n 677TT MTHFR, 3a-
perncTpupoBaHa npsiMasi KoppensilMoHHas CBsi3b cpeaHeit cunbl (I, =
0,303, p < 0,0001).

OMO3MroTHbIN BapuaHT 677TT MTHFR, peructpypyemsiiny 13,2 % neten
peanu3oBarcs B Buae runepromoumcrenHemun B 83,3 % criydaes, reteposu-
roTHbIN BapuaHT 677CT, oOHapy»eHHbI y 42,3 % peten, — B 67,2 % crny4yaes.

Mexay KoHUeHTpauusiMi B KPOBM romMouMCTEMHA W BUTamuHa B,
BblsiBlieHa obpaTHas KoppensuuoHHas CBA3b CpegHen Curbl (rxy = —
0,375, p < 0,0001), yuto cBMAETENLCTBYET O AeduLmMTe honaTtoB B opra-
HU3Me JeTein C rMneproMoLmncTeEMHEMNEN.

BbiBogbl. B kadectBe ogHOM U3 Mep paHHen NpodunakTMku paka
MOIOYHON Xemnesbl Y XEHLWWH M3 parioHOB paaMaLMOHHOINO KOHTPONS,
UMerLLMX reHeTuyeckne aedektbl, B BUAe annenu pucka T nonvmop-
dusma C677T MTHFR, npegnaraetca npuem npenapaToB ornveBon
KMCMOTbI, Ha4YMHasa ¢ aetckoro Bo3pacTta. OcHoBaHVEM AN NpoBeAeHUs
BUTAaMUHM3aLMN npenapatamm pOorMeBOn KUCIOTbl AOIMKEH ABMATHCA
NOBbILLEHHbIN YPOBEHb TOMOLIMCTENHA B KPOBM.

KnroueBble crioBa: pak MOJTOYHOW Xenesbl, rMneproMouncTenHe-
Mus, cponuesas Kucnota, AEeBOYKU-NOAPOCTKA, PaaMOaKkTUBHO 3arpsis-
HeHHble TeppuTopumn YkpaunHckoro NMonecobs.

BigomocTi npo aBTOpIB:

BaHOlaxeecbkuli Opili leaHO8UY — [OKTOP MEAUYHUX HayK, Npo-
decop, ronosa npasniHHA Y «KoopAuHaUiMHUA aHaniTUYHUA LIEHTP
«Ekonoris i 300poB’si», KITO4YOBUIN eKcnepT NpoekTy €pponencbkoi Komi-
cii: «O300poBYi Ta eKonorivyHi nporpamu, nos’sidaHi 3 YopHOBUNBECLKOID
30HOK Bi4YXXEHHSsI: po3po0Ka, HaBYaHHS i KOOPAMHALLA NPOEKTIB 3 OXO-
POHW 300POB’A».

36. Hayk. npau,. cnispobit. HMAIMNO
imei M. J1. Wynwuka 27/2017

224



OPUIHANBbHI AOCNIAXXEHHA

Hy6oea Hamanis ®edopieHa — kaHAMOAT MEeQUYHMX Hayk, AO-
LeHT, AOLEHT Kadedpwu ririeHn xapyyBaHHS i ririeHn giten Ta nignit-
KiB HauioHanbHOT Megu4yHOI akagemii nicnaguMniIoMHOI OCBITU  iMe-
Hi M. J1. Wynnka MO3 Ykpainu. Agpeca: m. Kuis, Byn. [loporoxuupka, 9,
Ten.: (044) 205-49-91.

Y/IK 615.32:615.011

IAEHTUDIKALIA CTOMATONOIMNYHOIO 360PY

T. C. Be3ueHHa

HauioHanbHui cpapmaueBTUYHUI YHIBepcUTeT, M. XapkKiB,
IHcTUTYT niaBuULEeHHA KBanidikauii cnedianictiB bapmauii, m. Xapkis

BcTtyn. Jlikapcbki poCnvHHI 360pn MICTATb AeKilbka KOMMOHEHTIB,
LLIO YCKITafHKE pO3p0bKY METOAMK KOHTPOIH X SIKOCTi, 30Kpema igeHTu-
dikauito.

MeTa — BM3Ha4YeHHSA MOKa3HWKIB ANd igeHTudikauii 36opy «[eH-
Ta-diT».

Marepianu i metogn. O6’ektn — 36ip «[eHTa-Pit», JIPC 360py. Y
OocCnifXXeHHi 3acTocoByBanu gi3nKo-xiMidHi, hapmMakorHOCTUYHI, 3arasnb-
HOHayKOBi MeToaM.

Pe3ynkTaTh i BACHOBKM. Y 360pi «[eHTa-diT» AKiCHMMK peakuismu
ineHTudikoBaHo nonicaxapuau, eHonbHi cnonykn Ta metogom TLUX —
KOMMOHEHTN edipHUX ONiN, MAPOKCUKOPWUYHI KUCIOTK, chraBoHoign. 3a
pesynstaTtamMmu NpoBeAEHOro aHanisy BCTaHOBNEHO MOPAONOriYHi 03HaKu
Ta igeHTudikoBaHo BAP 360py, LLIO BKITHOYEHO 00 MPOEKTY METOAIB KOHTP-
Onto SKOCTI Ha 36ip «[eHTa-diT».

Knro4voBi cnoBa: nikapcbka pocrnHHa CMpoBKHA, ioeHTudikauis.

Bctyn. Baxnuemum etanom AOCRifXeHb NpU CTBOPEHHI HOBOIO Ii-
Kapcbkoro 3acoby (J13) € BU3Ha4YeHHs1 NOKa3HMKIB SIKOCTi, 32 AKMMU MOX-
NMBO iAeHTUIKYBaTN Ta KOHTPONOBATK Npenapar. B mexax HayKkoBOro
HanpsaMKy kadpegpw 3aranbHoi hapmauii Ta 6e3nekn nikis HauioHanb-
Horo cpbapmaueBTUYHOIO yHiBepcuteTy «Po3pobka cknagy Ta TeXHOMorii
POCHMHHUX CyOCTaHUi Ta cTomaTonoriYyHux ¢ito3acobiB Ha iX OCHOBI»
HayKOBLSIMU Kadeapu 3A4iINCHIOITLCS AOCHIMKEHHS 3 pO3pobKM pigkux,
M’SIKMX Ta TBepAMX nikapcbkux dopm [4; 5; 8]. BignosigHo 4o 03HaveHo-
ro HanpsiMKy, po3pobrneHo cToMaTosnoriYHMiA 36ip Nig YMOBHOK Ha3BOH
«[JeHTa-®it». [lo oro cknagy BXoauTb fikapcbka POCIIMHHA CYpPOBMHA
(JTPC): 3Bipoboto TpaBa, Nunu KBIiTKM, M'SSITU NepLEBOI NUCTHA, Harigok
KBITKW, LWaBAil NiKapCbKOT JIUCTH, Ha CyMiLl SIKOT pO3NMIEHO HAaCTOMKY CO-
dopu sinoHcbkoi [3; 6]. 3aBasdkn GaraTtoMmy XiMmidHOMY cknagy 6ionoriyHo
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