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The features of the radiomodification effect of the biologically active additive (BAA) mumijo
on the state of red blood indicators of 53 conditionally healthy women (UZH) — volunteers aged 33-
52 years, living in Kropyvnytskyi under the conditions of constant combined action of low-intensity
ionizing radiation of natural and man-made origin. Hematological methods were used in the work:
using a hematological analyzer, the content of red blood cells, hemoglobin, hematocrit and statistical
methods were studied: the results of the research were statistically processed using the Statistica 6.0
application software package (StatSoft, USA), using the student’s t-criterion..

The conducted studies have shown the presence of a positive radiomodification effect of
introducing a course of biologically active supplement (BAA) mumijo into the diet on the indicators
of red blood with a combined constant effect of natural and man-made low-intensity radiation on the
body of conditionally healthy women. The obtained radiomodification effect is manifested by
normalization or tendency to normalization of red blood parameters positive probable changes in
red blood cells and peripheral blood hemoglobin were recorded in conditionally healthy women
living in Moscow. Kropyvnytskyi under the constant combined influence of natural and man-made
ionizing radiation. Studies have shown a significant positive effect (BAA) of mummies on hemoglobin.
After the course (BAA) of mumijo, an increase in the previously reduced hemoglobin content in the
red blood cell was recorded, and a likely increase in the average MCH values to the average values
within the normal range for women. At the same time, the indicators of the average concentration of
hemoglobin in the erythrocyte mass (MSNS), which were within the normal range, significantly
increased after the course (BAA) of mumijo and went beyond its limits.

Keywords: combination, constant low-intensity ionining radiation of natural origin, constant
low-intensity ionizing radiation of man-made origin, radio modification, mummy.

Significant territories of Ukraine are located on geological platforms with
radioactive emanations. In these territories, a constant negative impact on the human
body of natural low-intensity ionizing radiation is recorded [1, 2].

Kirovohrad region, which is geographically located in the middle part of the

central Ukrainian Crystal Shield, the bowels of which are very rich in uranium deposits.
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The release of radioactive elements that provide ionizing radiation of man — made
origin in this area is associated with the activities of uranium mining enterprises [3-6],
and can negatively affect the environment and the human population. So, according to
research conducted in the city of Kropyvnytskyi and the regions of the state institution
«Kirovohrad Regional Center for Disease Control and Prevention of the Ministry of
health of Ukraine», the main contribution (up to 100 %) to the total effective dose of
radiation to the population from sources of natural origin is made by internal radiation
of the lungs with radon and its daughter decay products estimated in the range from 1.7
to 39.1 mSv/year. Previous studies conducted in the Kirovohrad region, in particular
in Kropyvnytskyi, showed negative blood changes in both children and conditionally
healthy adult sacs [3 — 5]. To reduce the impact of constant exposure to low-intensity
ionizing radiation on the health of residents, it is necessary to develop adequate
measures taking into account the negative effects of man-made factors that occur in
specific areas of residence. Dietary products with biologically active action (HDP
dietary supplements) are the most suitable for restoring the main body systems in the
general population under the influence of negative environmental factors [7-11].

The purpose of this work is to study the effect of the biologically active additive
(BAA) mumijo on the state of red blood parameters in conditionally healthy individuals
in conditions of constant combined action of low-intensity ionizing radiation of natural
and man-made origin.

Materials and methods

Peripheral blood parameters were studied in 53 conditionally healthy female
volunteers aged 33-52 years living in Kropyvnytskyi. Mumijo was used as a food
additive — the composition includes a large amount of inorganic (calcium, iron,
magnesium, phosphorus, manganese) and organic (essential oils, amino acids, organic
acids, vitamins) substances. Mumijo contains steroids, phospholipids, waxes, and fatty
acids. Biologically active substances are involved in the hematopoietic process of the
body, significantly improving it. Manufacturer: Aronia Pharm, Kyrgyzstan.

The subjects were grouped into 2 groups. The main group of women - 27 people
(OQ) after the examination received, in addition to food, a course of biologically active
supplement (BAD) mumiyo in a dose of 200 mg for 30 days, 1 time per day. and

26 people - the control group (CG), which did not receive this drug. The research
was carried out with the help of an automatic hematological analyzer SFRI HEMIX 5-
60 on the basis of the KNP "Polyclinic Association" of the Kropyvnytskyi City
Council, a clinical and diagnostic laboratory with further processing of the material on
the basis of the Department of Microbiology, Virology and Immunology of the
Donetsk National Medical University of the Ministry of Health of Ukraine (M.
Kropyvnytskyi). Such parameters of red blood as the content of erythrocytes,
hemoglobin, hematocrit (HNT), average volume of erythrocytes (MCV), average
content of hemoglobin in an erythrocyte (MCH), average concentration of hemoglobin
in an erythrocyte mass (MCHC), width of distribution of erythrocytes per volume were
studied volume (RDW), the difference of the erythrocyte volume from the average
value (RDW- cv), the relative width of deviation of erythrocytes by volume - standard
deviation (RDW-sd), the content of platelets in the blood (PLT).
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Results and their discussion

The conducted studies showed that before the course of dietary supplement
(BAA) mumijo, the average content of red blood cells in individuals OG and KG was,
respectively, 4.59+0.07 tin 1 L and 4.584+0.063 t in 1 L. Individual fluctuations in the
content of red blood cells in the examined UZH from both groups ranged from 4.04 t
inlLto526tin1 L. In27.02+£1.54% OG and 23.08+1.62% kg, an increased content
of red blood cells was recorded. A decrease in the content of red blood cells in
individuals with OG and KG before the course (BAA) of mumijo in OG was not
recorded. At the end of the mumijo course, the average content of red blood cells in
KG individuals (4.6+£0.3 t per 1 L) practically remained at the level of initial data, and
the frequency of detection of individuals with their increased content slightly increased
—26.92+1.70 %. In individuals with OG after a course of mumijo, the red blood cell
content tended to slightly decrease and amounted to 4.46+0.08 t per 1 L. The frequency
of detection of increased red blood cell content in individuals with OG significantly
decreased to 18.75+1.45% (P<0.05).

Hematocrit values (HST) in individuals with OG and KG for the period up to the
course of mumijo were 36.0+0.33% and 36.62+0.32%, respectively, and had no
deviations either individually or on average from the norm for women from 32% to
42%. After the course (BAA) of mumijo, hematocrit values tended to decrease in OG
individuals and did not change in KG individuals, amounting to 34.23+2.37% and
36.31£2.31%, respectively.

As can be seen from the data in Figure 1. a decrease in the average volume of red
blood cells (MSV) was recorded in the examined contingent of individuals with OG
and KG before the study. Accordingly, in patients with OG and K@, the average MSV
values were 79.67+0.58 FL and 79.58+1.2 FL, while the norm for women was from 80
FL to 95 FL. Individual MSV fluctuations in both OG and KG were in the range of
77.0 FL — 82.2 FL. Reduced MSV was recorded in 44.4+1.84% g and 42.31+1.90%.
After the course (BAA) of mumijo, the average MSV values in KG practically did not
change and amounted to 79.75+0.99 FL. The frequency of detection of reduced MSV
values remained unchanged — 42.31£1.90 %. In contrast to individuals with KG, the
frequency of indicators below the norm decreased to 33.3x1.75% (p< 0.05) in
individuals with OG after a course of mumijo (BAA), and the average MSV values
significantly increased to 81.36+0.21 (p< 0.05) and corresponded to the norm
indicators. RDW-CV is an indicator of the relative width of the distribution of red
blood cells by the coefficient of variation, a decrease in which indicates the presence
of anisocytosis, and microcytic or macrocytic anemia itself, before the course (BAA)
of mummies were at the lower limit of the norm (11-15%) in OG and KG were
11.82+0.17% and 11.64+0.89 %. For the period after the course (BAA) of mummies,
there were no significant changes in these indicators, both in OG — 11.57+0.08% and
in KG — 11.31+0.47%. Thus, according to the RDW-CV indicator, anisocytosis of red
blood cells in the examined contingents was not recorded. However, this indicator is
considered insensitive to small populations of microcytes and macrocytes and is more
informative for cases of macrocytic or microcytic anemia.

A more sensitive indicator of the presence of a small population of macrocytes or
microcytes 1s RDW-SD — the relative width of the distribution of red blood cells by the
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standard deviation coefficient —which gives an idea of the variability of red blood cells
by volume. In the figure Fig. 2.data on the results of the study of the relative width of
the distribution of red blood cells by the standard deviation coefficient are presented.

Before the course (BAA) of mummies in individuals with OG and KG, reduced
RDW-SD values were recorded, which, respectively, amounted to 34.46+3.04 FL and
34.52+1.4 FL with normal values of 37.50 —47.50 FL. At the same time, a decrease in
the RDW-SD index was recorded in 66.67£1.5% of patients with OG and in
53.80+1.91 patients with Kgyu after the course (BAA) of mumijo, the relative width
of the distribution of red blood cells by the standard deviation coefficient on average
in patients with kg almost did not change and amounted to 33.4+1.60 FL, and the
frequency of detection of a reduced RDW-SD index increased to 65.38 +1.83 %. In
individuals with OG, in contrast to individuals with kg, after a course of (Baa)
mummies, no reduced RDW-SD indicators were found, that is, in all individuals with
OG, RDW-SD was within the normal range. The average RDW-SD values in the
exhaust gas increased to the normal level, were significantly higher than the initial
values (0.05) and amounted to 42.5+0.55 FL.

Studies have shown a significant effect (BAA) of mummies on hemoglobin
indicators. It was found that the total hemoglobin content (in red blood cells and blood
plasma) in the UZH of the main (OG) and control group (kg) of M. Kropyvnytskyi to
the course (BAA) of mumijo was, respectively, 134.83+1.7 g/ and 135.01+2.3 g/L.
fluctuations in the hemoglobin content in OG and KG were in the range of 118 — 151
G/L with a norm of 120 — 140 g/L. in 22.20+1.5% of OG individuals and 23.08+1.62%
kg showed increased hemoglobin values, and 7.4+0.96% OG and 7.7+1.03% kg
showed reduced hemoglobin values. For the period after the course (BAA) of mumijo,
people with KG did not register any likely changes in the content of hemoglobin
indicators, the average values of which were 135.6+=1.8 G/L. the frequency of reduced
hemoglobin indicators was 11.54+1.23 %, and increased indicators — 30.77+4.78 %.
No reduced hemoglobin levels were recorded in patients with OG after a course of
mumijo (BAA). An increase in the total hemoglobin content was detected in
31.25+1.71 %, which is significantly higher (P<0.05) compared to the initial data. The
average hemoglobin values in the OG after the course (BAA) of mumijo had a slight
tendency to increase — 136.6+2.3 g/l.

As can be seen from the data shown in. the average hemoglobin content in the
MCH - erythrocyte individually fluctuated up to the course (BAA) of mummies, both
in OG and in KG, in the range from 27.8 PG to 29.9 PG with normal values of 27 PG
— 34 PG. That is, it was within the normal range, but near its lower values. MCH
indicators that would go beyond the norm in individuals with OG and KG were not
recorded. The average MSN values in G and G before the course (BAA) of mumijo
were, respectively, 28.76+£0.28 PG and 28.9+1.54 PKU for the period after the course
(BAA) of mumijo, individual fluctuations in individuals of KG remained within the
same limits as before the course of PM -27 PG — 34 PG, and the average values of
MCH 28.5£1.26 PG also practically did not change. An increase in the average
hemoglobin content in the red blood cell was recorded in all patients with OG after a
course of mumijo (BAA). At the same time, individual MSN fluctuations shifted to
average values within the normal range and ranged from 30.3 PCs to 32.7 PCs. The
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average values of MSN vog after the course (BAA) of mumijo significantly increased
to 31.4=0.26 PG (P <0.05).

As can be seen from the data shown in Figure 4, the average values of the average
concentration of hemoglobin in erythrocyte mass (MCHC) in OG and KG before the
course (BAA) of mumijo, respectively, were 353.33+8.7 g/LL and 352.42+6.5 g/L with
normal values lying in the range of — 320 g/l — 360 g/I. individual indicators of MCHC,
both in OG and KG individuals, ranged from 290 g/l to 368 that is, the indicators of
the average hemoglobin concentration in the red blood cell mass ranged from those
that were lower than normal for MCHC, to those that significantly prevailed. The
detection rate of individuals with reduced MCHC values in OG and Kg, respectively,
was 11.1£3.16% and 7.69+1.02 %, and individuals with increased values, respectively,
46.4+2.5% and 40.7£3.2%. At the time after the course (BAA) of mumijo, individual
fluctuations in MCHC values in KG were in the range of 330-368 G/L and were
increased in 53.85+£1.92% of individuals (P <0.05).. The average MCHC values in KG
were almost unchanged compared to the initial data and amounted to 358.5+4.8 g/L. in
contrast to KG, significant changes in MCHC were found in individuals with OG after
a course of (Baa) mummies. The average concentration of hemoglobin in the
erythrocyte mass, in contrast to the indicators of KG at the end of the course (BAA) of
mumijo and the initial data of KG and OG, significantly increased to 386.11+£1.46 g/l
(p <0.05).

Thus, after the course (BAA) of mumijo, positive probable changes in red blood
cells and peripheral blood hemoglobin were recorded in UZH living in Kropyvnytskyi
under the constant combined influence of natural and man-made 1onizing radiation.
Thus, after the course (BAA) of mumijo in the main group, there was a decrease in the
frequency of detection of individuals with an increased content of red blood cells and
a tendency to normalize the average content of red blood cells and hematocrit to the
average values of the norm for women. An increase in the average volume of red blood
cells after the course (BAA) of mummies in OG individuals and an increase in the
uniformity of red blood cells in size to the level of normal indicators were likely.
Studies have shown a significant positive effect (BAA) of mummies on hemoglobin.
After the course (BAA) of mumijo, an increase, previously reduced, in the hemoglobin
content in the red blood cells of all OG individuals was recorded and a likely increase
in the average OG MCH values to the average values within the normal range for
women. At the same time, the indicators of the average concentration of hemoglobin
in the erythrocyte mass (MSNS), which were within the normal range, significantly
increased after the course (BAA) of mumijo and went beyond its limits (P<0.05).

Conclusions

A positive radiomodification Valiv of the biologically active supplement mumijo
was established regarding the indicators of red blood, which was reflected by a
decrease after the course of the drug: the frequency of detection of persons with
increased content, restoration to the norm of the average volume, an increase in the
uniformity of red blood cells in size to the level of normal indicators, an increase in the
average hemoglobin content in red blood cells and the average concentration of
hemoglobin in the red blood cell mass, a likely increase in the average content of the
average volume, restoration to the norm of the content of white blood cells.
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Hocniooceno ocobnusocmi padiomoougpikayitinoi 0ii 6ionoziuno akmusHnoi dobasku (bBA/)
MYMILlO HA CMAH NOKA3HUKIE 4ep8oHOoi Kposi 53 ymoero 300posux sxcinok (Y 3K) — eonoumepis y siyi
33-52 poxu, wo mewrxaroms 8 M. KponusHuybkomy 6 ymosax NoCmiuHoi KOMOIHO8aHOI Oii
HU3bKOTHMEHCUBHO20 [OHI3VI0U020 BUNPOMIHIOBAHHS NPUPOOHO20 | MEXHO2EHHO020 NOX0OMCeHHs. B
POo6OMI BUKOPUCMOBYBANUCH 2EMAMONO2IYHI MEMOOU: 3 OONOMO20I0 2eMAMON02IYHO20 AHANI3AMOPa
OyIU 00CHIONCEH] 8MICT epUMPOYUMIB, 2eMO2N0DIHY, 2eMamOKpum ma CMamucmuyri Memoou.
pe3yibmamu  00CIiONCEeHb CMAMUCMUYHO ONPaAYbo8Y8AlU 3d OO0NOMO2010 NaKema NPUKIAOHUX
npoepam Statistica 6.0 (StatSoft, USA), suxopucmosyrouu t-kpumepiti Cmviooenma.

ISSN 2663-5712 100 www.sworldjournal.com



SWorldJournal Issue 22 / Part 2 \\QP‘

IIposedeni 0ocniodicenHss NOKA3aAU HAABHICMb NO3UMUBHO20 PAOIOMOOUPDIKAYIUHO20 BNIUBY
86€0€H s 00 XAP1H08020 PAYioHy Kypcy bionoziuno axmuenoi 0obasku (bA/]) mymitio na noxaszHuxku
uepeoHOI  KpoB8i  npu  KOMOIHOGAHIU  NOCMIUHIL  Oii  NPpUPOOHO2O0 MA  MEXHO2EHHO2O
HU3bKOTHMEHCUBHO20 BUNPOMIHIOBAHHA HA OP2AHI3M YMOBHO 300po6ux JciHok. Ompumanuil
padiomoougikayiinuil egexm NposAGIAEMbCA HOPMANIZAYIEID ab0 MeHOeHYIE 00 HOpMAanizayii
NOKA3HUKIE YepBOHOI KPOBI peccmpy8anucs NO3UMUBHI GIPO2IOHI 3MIHU w000 epumpoyumis ma
2emMo2l100iHy nepugepuyHoi Kposi 8 yMOBHO 300POBUX HCIHOK, Wo MewKaroms 6 M. Kponusnuyvkuil
nio NOCMIUHUM KOMOTHOBAHUM 8NIUBOM NPUPOOHOI Ma mexHo2eHHOI i0HI3yoY0i padiayii. [Iposedeni
00CNIOIHCEHHS NOKA3ANU 3HAYHUL no3umusHuti eéniug (bAJ]) mymitio na eemoeno6in. Ilicnia kypcy
(bA/]) mymitio O6y10 3apeecmposano 30i1bUEeHHS, NONEPEOHbO 3HUNCEHO20, BMICMY 2eMO2N00IHY 8
epumpoyumi, ma 8ipocione nioguujenns cepeonix noxasnuxie MCH 0o cepednix 3nauenv 6 medxcax
HOpMU 02151 HCIHOK. TIpu YyboMy NOKAZHUKU cepeOHboi KOHYenmpayii 2emMo200iny epumpoyumapHii
maci (MCHC), wo 3naxoounucs 6 medxicax nopmu, nicas Kypey (BA) mymitio éipociono 36invuunuce
U BUUWLIU 30 TT MEHCI.

Knrwowuosi cnoea: rxombinayis, nocmiiline HU3LKOIHMEHCUBHE [OHI3YIOUe BUNPOMIHIOBAHHSL
NPUPOOHO20 NOXOOHCEHHS, NOCMILIHE HUSLKOIHMEHCUBHE IOHI3YI0Ue BUNPOMIHIOBAHHSA MEXHO2EHHO20
NOX00HCEHHS, PA0iOMOOUPIKayis, MyMmitio.
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