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INTRODUCTION
The use of nanoparticle compounds in industrial in-
tensive animal husbandry has attracted great research
interest due to their unique properties in the body.
The special sizes of nanoparticles from 1 to 100 Nm
change their characteristics of the effect in the com-
pound, which is manifested by activating properties on
the course of biochemical reactions of the body (Khan
et al., 2019). The main function of iodine in the mam-
malian body is the metabolism of thyroid biologically
active substances, which regulate energy metabolism.
The synthesis of thyroid hormones requires a constant
supply of the trace element iodine from the feed of the
diet, which is provided from the soil. Therefore, for the
full functioning of the mammalian body, it is necessary
to constantly provide it with iodine (Babic Leko et al,,
2019). Separate studies established a substantial effect
of organic iodine compounds on the body’s metabolism.
Thus, the drinking of various amounts of citrate |, Se,
and S solution to broiler chickens produced by nano-
technology was described by changes in the haemato-
logical, biochemical,and productive parameters of their
body. Chickens of Group Il received the lowest dose of
[, Se, S at the rate of 5 pg I/1, 1.25 ug Se/l, 7.5 ug S/1 of
liquid, in experimental poultry their number increased
by 2 (ll), 4 (IV), 6 (V), and 8 (VI) times compared to
Group II. On the 35" day of the experiment, an increase
in the content of cholesterol, triacylglycerols and albu-

min in the blood of Groups Il, Ill, and VI of chickens
was found, and a decrease in creatinine - in Groups Il
and VI. Compared to Groups I, Il, lll, under these con-

ditions, the content of urea, Ca, P, cholesterol, and al-
bumin in the blood of chickens of Groups IV, V, and VI
significantly increased only in Group IV on the 48" day.
The results obtained indicate a different effect of na-
no-supplementation depending on the amount used
(Fedoruk et al., 2021). A study was conducted to investi-
gate the properties of iodine-containing nanoparticles
that can absorb X-rays and determine the boundaries
of the tumour in a fluorescent way. Radiation therapy of
the brains of mice with orthotopic human gliomas and
triple-negative human breast cancer showed consider-
able prolongation of their lives when iodine-contain-
ing nanoparticles were included (Hainfeld et al.,, 2022).
Studies established the importance of iodine for the
animal body, its involvement in the synthesis of thyroid
hormones, and the causes of iodine-deficient diseases.
The antioxidant, antimicrobial, and antitumour effects
of iodine were proved (Tronko & Kravchenko,2021).The
use of copper iodide nanoparticles in the diet of male
rats increased thyroid hormones compared to a control
group that did not receive these supplements (Ulwali
et al, 2019). Upon examining pregnant women in the
endemic zone, thyroid dysfunction was noted, of which
62.4% were found to be deficient in iodine in the body at
the end of pregnancy. In 37.6% of pregnant women, the
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concentration of iodine excretion in the urine exceeded
100 pg/L, which may lead to the idea of optimal iodine
intake into the body, but insufficient for physiological
processes in pregnant women (Kravchenko & Medve-
dev, 2018). The world is systematically improving pro-
grammes for correcting mineral nutrition, namely the
added use of various sources of iodine in the human diet
(Delshad et al., 2018). Studies were conducted to deter-
mine the content of thyroid hormones in the body of
rabbits. There was a positive and statistically significant
correlation between serum and urine triiodothyronine
(r=0.76) and a high positive correlation between serum
and faecal triiodothyronine concentrations (r=0.62). It
was found that the correlation of concentrations of oth-
er thyroid hormones between serum, urine, and faeces
was insignificant. The physiological functioning of thy-
roid hormones is essential for rabbit metabolism, ener-
gy homeostasis, and reproduction (Chmurska-Gasowska
et al., 2021). The study of the effect of antioxidants and
sources of organic iodine, Laminaria digitate — Group |l
and Cystoseira barbata — Group Ill, on blood parameters
of California rabbits was marked by a significant in-
crease in the level of thyroxine, total protein, and albu-
min in the experimental groups. In the meat of rabbits
of the Group II, a significant excess of iodine content
was found by 81.0 pg, and in animals of the Group Il -
by 234.1%. Animals of the experimental groups were
characterised by higher productivity on day 90 of the
study (Zuboshenko et al., 2020). Added drinking of io-
dine in the form of the “Jodis Concentrate” preparation
in the diet of repair female rabbits increased the de-
velopment of follicles in the ovaries and contributed
to more intensive protein expression in rabbit oocytes,
which positively affected the reproductive function of
female rabbits (Abadjieva et al., 2018).

Drinking different amounts of mineral nanopar-
ticles in the composition |, Se, S affected the dose-de-
pendent effect on the body of rabbits after weaning.
A large amount of the compound used was marked
by higher indicators of haematopoiesis, protein levels,
amino transferase activity, and activation of resistance
of the rabbit body up to 110 days of age (Boiko et al.,2021).
It is necessary to note the activating effect of drinking
nanocompounds of trace elements Silicon and Zinc on
the body of rabbits after weaning, which was marked by
higher blood parameters, within physiological values
and productivity at the end of the experiment (Lesyk et al,,
2020; Boiko et al., 2020).

In the diets of rabbits, iodine standards for dif-
ferent age groups were not established. However, io-
dine deficiency in the diet of fattening rabbits adversely
affected their health, productivity, and the preservation
of livestock. Commercial diets use iodine supplements
in the form of sea salt or potassium iodide or iodate, which
range from 0.2 to 2 mg/kg (De Blas & Wiseman, 2020).

Scientific Horizons, 2022, Vol. 25, No. 5

41



42

Blood parameters of rabbits given different amounts of iodine citrate

Since there are several questions regarding the need
and dosage of iodine in the diet of rabbits, including
its organic compounds, it is necessary to conduct addi-
tional research.

The purpose of the experiment was to investi-
gate the effect of different amounts of iodine citrate
on changes in haematological and biochemical param-
eters of rabbit blood after weaning in the period from
40 to 96 days of life.

MATERIALS AND METHODS

The experimental part of this study was carried out
based on the equipped vivarium of the Institute of An-
imal Biology of the National Academy of Sciences, Lviv.
30 rabbits-analogues of the Termon breed were select-
ed for the study. Animals after weaning (40 days of life)
were divided into five groups, with the control group
consuming balanced pelleted feed and water without
restriction. Rabbits of experimental Groups I, 11, I, and
IV, apart from balanced granulated compound feed, ad-
ditionally received iodine citrate with water at a dose
of 2.5, 3.75, 5.0 and 7.5 ug I/l of water, respectively.
The used additive was obtained from Nanomaterials
and Nanotechnologies LLC, Kyiv (Ukrainian patent for
utility model No. 38391. IPC, 2006). The experimental
period continued for 66 days, of which 10 days were
the equalisation period and 56 days were the period for
determining the main planned parameters of the blood
of rabbits, the material for research was selected on the
58t 83, and 96" days of life (18™, 439 and 56" day
of drinking supplements) in 6 animals (3 males and
3 females) from the group. The total number of red blood
cells, white blood cells, haemoglobin concentration and
haematocrit value were determined in the blood using
a Mythic-18 haematological analyser. Blood samples for
haematological studies were collected in special test
tubes with pre-introduced anticoagulant dicalcium salt
of ethylenediamine — tetra acetic acid (EDTA - K2+), af-
ter which no later than four hours determination was
made using the device and the indicators under study

were obtained. Determination of the content of albumin,
creatinine, urea, Ca, and P in plasma was performed on
a biochemical analyser “Humalazer-2000” (Germany) us-
ing reagents of the company “LACHEMA” (Czech Repub-
lic) (Vislo, 2012). ALl manipulations with animals were
performed per bioethical standards that meet the re-
quirements of the European Convention for the protec-
tion of vertebrates used for experimental and scientific
purposes (1986) and the resolution of the First National
Congress on Bioethics (2001). Statistical processing of
the obtained digital material was calculated using the
Student’s t-test. The average digital data was consid-
ered statistically significant when the differences in in-
dicators between the control and research groups were
less than P<0.05.

RESULTS AND DISCUSSION

In the conditions of industrial intensive rabbit breeding,
each part of the diet is essential. Providing the body of
rabbits with nutrients during the physiological stress
of weaning rabbits is a critical period that affects the
productivity of animals during rearing. It is also import-
ant to provide the body with minerals, namely iodine
compounds. However, there is not much literature data
to justify its quantities, while in commercial diets for
rabbits it is used in different amounts. Conducted re-
search on the use of organic iodine in compounds with
other elements resulted in positive changes in their
body (Boiko et al,, 2021; Fedoruk et al, 2021). Literature
data indicate the need for periodic studies of the blood
of rabbits with industrial maintenance, as an effective
and rapid marker of providing their body with nutrients
from the diet (Chmurska-Gasowska et al.,, 2021). Drinking
different amounts of iodine citrate in the diet of rabbits
from the 40™ day of life was marked by changes in the
ratio of shaped blood elements. Thus, in the blood of
rabbits of the second experimental group, the number
of red blood cells was higher by 26.5% and 28.5%, respec-
tively, on the 43" and 56% days of the study compared
to the control (Table 1).

Table 1. Absolute content of red blood cells, white blood cells, concentration of haemoglobin and haematocrit
in the blood of rabbits after drinking various amounts of iodine citrate (M*m, n=6)

Study periods
Indicator Animal group Preparatory Research (day of life/day of study)
40" day 58/18 83/43 96/56
C 4.8+0.11 4.9%0.12 5.5+0.20 5.4+0.27

E-I 4.6+0.22 5.11%0.19 5.8%0.18 5.4+0.25

Red bllgﬁ(/jlceus’ E-Il 4.90.20 5.0%0.23 6.2¢0.11" 6.3%0.18"
E-lll 4.7+0.21 5.5%0.17* 6.3%0.10"" 6.4%0.20"
E-IV 4.8+0.23 5.7%0.25° 6.1¢0.12" 6.3%0.12"
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Table 1, Continued

Study periods
Indicator Animal group Preparatory Research (day of life/day of study)
40" day 58/18 83/43 96/56
@ 111.9+0.79 122.2+4.08 126.8+4.12 130.2#3.58
E-I 113.0£0.96 124.0+5.05 132.3+4.75 141.3+3.56
Haemoglobin,
i E-1l 110.3%2.81 129.8+4.92 144.6%4.49* 144.1£3.08*
E-1lI 110.7+1.93 140.0£4.02* 148.5%5.12* 147.3%5.55*
E-IV 109.2+3.49 142.324.93* 152.5%#5.11* 148.8+4.41**
C 6.4+0.24 6.0+0.28 7.0%0.35 7.2£0.43
E-l 5.9%£0.20 6.3+0.27 7.6%0.26 7.8%0.41
White ?g;?fj cells, E-Il 6.0%0.20 6.6+0.34 6.8+0.36 7.640.45
E-1l 5.9%0.26 6.4%0.32 7.3%0.26 7.9%0.11
E-IV 5.7%£0.30 6.9%0.33 6.8+0.47 7.7%0.35
C 0.33+0.011 0.35%+0.013 0,37+0.015 0.37+0.017
Haematocrit, E-I 0.35+0.012 0.38+0.021 0.38+0.020 0.40+0.015
I/ E-ll 0.36%0.014 0.37%0.022 0.40+0.014 0.42%0.010*
E-111 0.35+0.015 0.41%0.015" 0.42%0.014" 0.43%0.019*
E-IV 0.34+0.010 0.43%0.016*" 0.44%0.008" 0.42%0.013"*

Note: in this and the following tables, statistically likely differences were taken into account in comparison with the control
group: * — P<0.05; ** - P<0.01; *** - P<0.001, where K is the control group, D - i; D-II; D-1ll; and D-1V-a solution of iodine
citrate was drunk at the rate of 2.5; 3.75; 5.0 and 7.5 micrograms and/L of water, respectively

Larger applied quantities of the trace element in
the diet were characterised by a pronounced effect in
the blood of animals of Group Ill with an increase in the
number of erythrocytes by 17.0%; 34.0% and 36.6% and
Group IV - by 18.7%, 27.0% and 31.2% on the 18, 43,
and 56™ days of the study, respectively, compared to the
control group of animals. The results of the red blood
cell count correlated with the concentration of haemo-
globin in the blood of rabbits. The dependence of these
blood parameters in rabbits was also noted by other
researchers (Sukar et al., 2020). In this study, such rela-
tionships were noted depending on the amount of sup-
plement used. The level of haemoglobin in the blood of
rabbits of Group Il exceeded the control level by 31.0%
and 30.6% on the 43 and 56 days of the experiment,
respectively. The level of this indicator in the blood of
rabbits of Group Il was higher by 26.4%, 34.1% and
33.0%, and Group IV - by 30.3%, 39.6% and 36.2% on
the 18, 43 and 56™ days of the experiment, respec-
tively, compared to the control. Notably, the smallest
amount of iodine citrate applied (2.5 pg I/l of water) to
animals and the experimental group did not affect the
statistically significant changes in the indicator of red
blood cells and haemoglobin, but only a tendency to
their highest level.

Leukocytes are blood cells that perform a pro-
tective function, their number in the body of rabbits is
within wide physiological parameters. Therefore, mon-
itoring their level is important for assessing the state of
immunobiological function of the rabbit body. Drinking

iodine citrate in various amounts did not affect the sig-
nificant changes in the number of white blood cells,
which were within physiological values and indicated a
stable physiological state of the body and the absence
of a negative effect of the applied additive of nanotech-
nological origin.

The value of the haematocrit in the blood indicates
the ratio of its liquid part and the number of shaped el-
ements. In general, this indicator of changes in the num-
ber of blood cells corresponded to relative fluctuations
in the body’s liquid transport system, which is charac-
terised by a higher functional ability depending on the
trace element used. Thus, the haematocrit value of the
blood of rabbits of Group Il was higher by 16.6% in the
final stage of the study. While in the blood of rabbits of
Group I, its value was higher compared to the control
by 17.1%, 20.0% and 22.8%, respectively, and in Group IV
by 26.4%,29.4% and 23.5% on the 58", 83 and 96" days
of animal life. The obtained results of the study of the
functional number of shaped elements and their ratio
to the liquid part of the blood of rabbits may indicate an
intensive metabolism in the body with different amounts
of organic iodine in the diet, which activates the biosyn-
thesis of thyroid hormones and triggers a cascade of bio-
chemical reactions, which positively affected the metab-
olism and haematopoiesis in the body.

Added drinking of iodine citrate in the diet of rab-
bits was affected by a number of changes in the albumin
content, which depended on the amount and duration
of use of the supplement (Table 2).
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Table 2. Some biochemical parameters of rabbit blood for drinking different amounts of iodine citrate (M*m, n=6)

Research periods

Indicator Group preparatory, experimental (age/day of drinking supplements)
40 day of life 58/18 83/43 96/56
c 41.07£0.45 41.96%0.53 41.08+0.33 42.30+1.01
E-l 41614061 41.88%0.39 43.35£0.46™ 44.22+0.88
Albumins,
o E-Il 41.39£0.59 44.2240.43* 44.72£1.03* 45.35£0.47*
E-1ll 41.40%0.68 43.96£0.30** 43.33£0.74° 45.37£0.75°
E-IV 42394064 44.30£0.59** 43.54£0.63" 45.50£0.65°
C 91.3+3.98 119.6+12.08 128.046.50 120.0¢5.94
N E-| 90.32.08 1134502 114.8+1.66 117.4+3.40
Crzfntg:'/';e E-Il 96.843.15 119.4£10.53 122.348.18 121.845.15
-1l 91.7%2.46 113.846.38 115.3+12.24 126.243.97
E-IV 93.6+2.39 110.246.90 113.549.27 118.949.37
C 4.90£0.51 5.03+1.01 6.90+1.53 7.750.64
E-| 5.20£0.77 4.280.86 5.98+1.19 7430.66
munrzal’/l E-Il 5.10£0.66 6.13+1.48 6.95%0.66 7.580.54
E-1ll 4.40£0.62 4.480.89 6.100.98 6.63%0.33
E-IV 4.300.64 435061 6.95£0.37 6.80£0.58

In particular, the level of albumin in the blood
of rabbits and the experimental group was 4.1% higher
on the 43 day of the study relative to the control. Con-
siderably more significant differences were noted for the
use of larger amounts of iodine citrate. Thus, the albu-
min content in the blood of rabbits of the |l experimen-
tal group was respectively higher by 6.8%, 8.0%; 9.5%;
Group 1l by 6.1%; 4.6%; 9.5%; Group IV — by 4.5%, 2.7 %;
7.3% on the 18", 43 and 56 days of the study com-
pared to the control group. Statistically significant dif-
ferences between the experimental and control groups
of animals constitute a positive factor in the activation
of metabolic processes and non-specific protection of
the body under the influence of iodine citrate in a larger
amount used. It is known from the literature that albu-
min is synthesized in the liver, in hepatocytes, by the ac-
tivity of the preproalbumin gene (Wouw & Joles, 2022).
In rabbits, the liver is the main organ of metabolic pro-
cesses. Perhaps the combination of the activating effect
of organic iodine on thyroid hormones stimulated en-
ergy metabolism through a series of biochemical reac-
tions in the body of rabbits. In addition, it is known that
plasma proteins are involved in the protective processes
of Innate and adaptive immune mechanisms, through
the complement system using the CR1 receptor and
due to their phagocytic properties (erythrophagocytosis),
red blood cells can eliminate pathogens. In addition,
they are likely involved in the immune response as an-
tigen-presenting cells via Class Il major histocompat-
ibility complex antigens (Anderson et al., 2018). Provide
non-specific resistance activity of humoral and cellular
type organisms (Yassin et al,, 2021). It is necessary to
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note the correlation between the level of albumin and
the number of erythrocytes, which have the properties
of protecting the body. Their higher levels in animals
that have been given large amounts of iodine citrate
for a long time may indicate a stimulating effect of the
supplement on the immunobiological reactivity of the
rabbit body.

The use of iodine citrate did not affect the sig-
nificant changes in creatinine content in the blood of
rabbits. Its levels were within physiological parameters,
and the fluctuations were lower or higher relative to the
control. Such changes indicate the physiological course of
metabolic processes in the body of rabbits and the ab-
sence of negative effects from the applied amounts of
the supplement.

The concentration of urea in the blood of rabbits
of the experimental groups did not significantly change
compared to the control, the differences were noted at
the trend level. This may indicate that the compound
used does not significantly affect the course of the body’s
metabolic processes involved in changes in the urea
content.

Calcium metabolism in the body of rabbits has
physiological features. First, it is a necessary macro-
nutrient in the diet of rabbits for the course of phys-
iological functions (structural, enzyme, signal). Second,
excess calcium in the body is easily eliminated from the
blood through the urinary excretion system (Vidal et al,,
2020). Drinking different amounts of iodine citrate to
rabbits after weaning resulted in an insignificant increase
in the level of total calcium in the blood during the
study (Table 3).
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Table 3. Total calcium and inorganic phosphorus content by drinking different amounts of iodine citrate (M*m, n=6)

Research periods

Indicator Group preparatory, experimental (age/day of drinking supplements)
40 day of life 58/18 83/43 96/56
C 3.3%0.17 3.0%0.34 3.1+0.22 3.3%0.27
Total calcium, E-1 3.0£0.36 3.5%0.28 3.0+0.51 3.6x0.10
mmol/l E-1l 3.1+0.08 3.7%0.63 3.8+0.09" 3.4%0.16
E-1l1 3.5+0.18 3.8%0.64 3.5%0.20 3.5%0.12
E-IV 3.2+0.51 3.9%0.37 3.4*0.56 3.4+0.22
C 1.3%0.25 1.2%0.31 1.3%0.18 1.2+0.12
Inorganic E-| 1.240.24 1.340.33 1.540.51 1.4%0.29
phosphorus,
E-1l 1.5%0.12 1.4%0.42 1.4+0.62 1.9+0.23*
mmol/L
E-1lI 1.4+0.58 1.5+0.41 1.8+0.62 1.8+0.10*"
E-IV 1.5%0.17 1.8+0.32 1.7%0.57 1.7%0.17*
C 2.531 2.50:1 2.38:1 2.75:1
E-1 2.50:1 2.69:1 2.01:1 2.57:1
Calcium:
E-1l 2.06:1 2.64:1 2711 1.78:1
Phosphorus
E-111 2.50:1 2.53:1 1.94:1 1.941
E-IV 2.13:1 2.16:1 2.00:1 2.02:1

It should be noted that the total calcium content in
the blood of rabbits of the second experimental group
exceeded the control by 22.5% only on the 43 day of
the study. The obtained results of the probable content
and tendency to increase the level of total calcium in
the blood of rabbits may be the reason for the use of
iodine citrate; however, the length of time and different
amounts of iodine citrate affected the assimilation of
calcium from the forage of the diet. The results support
literature sources that provide examples of elevated
blood calcium levels due to the use of organic iodine in
the rabbit diet (Reda et al., 2020).

The involvement of P in the metabolism of rab-
bits has been understudied. Inorganic phosphorus is im-
portant in cell metabolism, but its involvement in the
processes of bone calcification along with calcium is
crucial. These two elements interact in transformation
of the rabbit’s cartilage skeleton into bone tissue af-
ter birth (Agedeson et al,, 2021). Feeding the iodine citrate
compound to rabbits increased the absorption of phos-
phorus from the diet feed on the 18" and 43" days of
the study, although the results were at the level of the
trend relative to the control. However, long-term drink-
ing of the supplement resulted in other changes. Thus,
the content of inorganic phosphorus in the blood of
rabbits of the Il, [l and IV experimental groups was re-
spectively higher by 5.8%, 5.0% and 4.1% on the 56™ day
of the study compared to the control group of animals.
The obtained changes in the level of phosphorus in the
blood of rabbits can indicate the influence of both the
amount of the applied organic iodine compound and the
duration of its consumption in the diet. Longer use of

the supplement, for 56 days, to a greater extent ensured
the supply of iodine to the body and contributed to its
accumulation. Minor changes on the verge of a higher
trend can be explained by the active metabolism in the
body of fast-growing young animals and the rapid use
of this element for metabolism.

An important indicator in providing the body
with calcium and phosphorus is their ratio. Drinking io-
dine citrate from 40 to 58 days of life to rabbits affected
changes in the blood of experimental animals in rela-
tion to the control with the ratio of calcium to phos-
phorus in the range of 2.16-2.69:1, on the 43 day —
1.94-2.71:1, on the 56™ day of the study 1.78-2.75:1.
The obtained results of the study indicate an active ab-
sorption of calcium in the body at the first and second
stages of the study and a high level of phosphorus at
the final period of the experiment, which prevailed in
animals of the experimental groups Il-1V, which used
large amounts of iodine citrate.

Therefore, added drinking of iodine citrate in a
larger number of rabbits of experimental groups II-1V
after weaning was affected by positive probable changes
in metabolic processes, namely haematopoiesis, resistance,
and assimilation of Calcium and Phosphorus compared
to the control.

CONCLUSIONS

1. Added drinking of iodine citrate to rabbits after
weaning at the rate of 2.5 ug I/l of water (Group I) was
marked by the smallest changes in their blood, with the
sole increase in albumin levels by 5.5% on the 43 day
of the study compared to the control.
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2. Drinking iodine citrate to rabbits from the
40t day of life in the amount of 3.75 pg I/l of water
(Group 1) resulted in a significant increase in the num-
ber of erythrocytes and the level of haemoglobin in
their blood, relative to the control, by 26.5% and 28.5%,
and 31.0% and 30.6%, on the 43 and 56 days, respec-
tively; haematocrit - by 16.6% on the 56™ day; total
calcium - by 22.5% on the 43 day; inorganic phospho-
rus — by 5.8% on the 56™ day of the study; albumin - by
6.8%, 8.0%, 9.5% during the study.

3.The use of iodine citrate at the rate of 5.0 g I/1
of water (Il experimental group) was characterised by a
higher level of erythrocytes by 17.0%, 34.0%, and 36.6%;

haemoglobin - by 26.4%, 34.1%, and 33.0%; haemato-
crit - by 17.1%, 20.0%, and 22.8%; albumin - by 6.1%,
4.6%,and 9.5%; and inorganic phosphorus - by 5.0% on
the 56 day of the study compared to the control.

4.The use of the largest amount of 7.5 ug I/l of
iodine citrate water (Group IV) was noted in the blood
of rabbits, compared to the control, with higher indica-
tors: erythrocytes - by 18.7%, 27.0%, and 31.2%; hae-
moglobin - by 30.3%, 39.6%, and 36.2%; haematocrit
by 26.4%, 29.4%, and 23.5%, albumin - by 4.5%, 2.7 %,
7.3% on the 18", 43 and 56th days of the experiment
and inorganic phosphorus by 4.1% on the 56™ day of
the study.
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MapaMeTpu KPOBi KponiB 3a BUNOIOBAaHHA Pi3HUX KiNnbKOCTen Moay UUTpaTy

flpocnas Bacunbosuu Jlecuk'', Onekcanap Bacunbosuu boiiko?,
Muxaiino IeaHoBMY baweHko?, Onekciit Pepoposuu MNoHuap?, Hatania MukonaieHa IBaHikis®
lHcTuTyT Bionorii TBapuH HauioHanbHOT akageMii arpapHMx Hayk YkpaiHu
79034, Byn. Bacuna Cryca, 38, M. JIbBiB, YKpaiHa

2Yepkacbka gocnigHa cTaHuis 6iopecypciB HauioHanbHoi akageMmii arpapHux Hayk YKpaiHu
18036, Byn. NacTepiscbka, 76, M. Yepkacu, YkpaiHa

3[lporobuLIbKMIA Lep)KaBHMIA NefaroriyHunii yHiBepcuTeT iMeHi IBaHa ®MpaHka
82100, Byn. IBaHa ®paHka, 24, M. [lporobuy, YkpaiHa

AHoTauiq. Y paLioHi Kponis NOBHICTIO He 3acoBaHa noTpeba y Moai, xoua Aeski KoMepLiiiHi paLLioHK 3aCcTOCOBYHOTL
MOro y pi3HMX KiNbKOCTSX, HE Mak4M HAYKOBOrO 06rpyHTYBaHHS. OCHOBHO L0 eKCnepuMeHTy 6y10 BCTaHOBUTU
[0 3aCTOCOBAHMUX KiSIbKOCTEN OpraHiuyHoi CNONYKM MOAY, BUrOTOBIEHOI METOAOM HAHOTEXHONOTIT — MoAY UMTPaTy Ha
napameTpu KpoBi KponiB nicng BignyveHHs 340 1o 96 nobu xuTTa. EKcnepuMeHTanbHi LOCNIAKEHHS OYNM MPOBEAEHHI
B YMOBaX BiBapit0 HayKoBoi ycTaHoBM — [HCTUTYT Bionorii TBapuH HAAH M. JTbBiB Ha 30 kponsix nopoan TepMOHCbKa.
Y KOHTPONbHIl Ta fOCNiAHMX rpynax Byna ofHAKOBA KifbKiCTb, N0 6 TBAPWH, 3 IKUX 3 caMLi i 3 caMuui. MonofHsK
KPONiB KOHTPOJIbHOI rPynu YyTPUMYBABCS HAa CTAaHAAPTHOMY rpaHy/bOBaHOMY KOMBIKOpMi 11 BoAi 6e3 obMexeHHs. Ha
BiAMIiHY Bif, KOHTponto TBapuHu I, I, I i IV ekcnepumeHTanbHUX TBapUH AOAATKOBO OTPUMYBAU, CTOCOBHO PO3YMH
nopy umTpaty y kinbkocTi 2,5; 3,75; 5,0 i 7,5 mMkr/n Boau. BusHaueHHs nokasHuKiB KpoBi nposoaunu Ha 40 poby
XUTTS (NiZroToBYMii Nepion) Ta Ha 18-Ty,43-Tio i 56-Ty 006K 3acTOCyBaHHA fL0OaBKM Momy UMTpaTy. [locniaKeHHIMM
BCTAHOBJ/IEHO BWLLY KiIbKiCTb epUTPOLMTIB Ta KOHLEHTpaLito remornobiHy y kpoBi kponis Il rpynu (P<0,05) Ha 43-
T i 56-Ty poby; Il rpynu (P<0,05) Ta IV rpynu (P<0,05-0,01) Ha 18-Ty, 43-Tt0 i 56-Ty LobYy focnigxeHHs. BennunHa
reMaTokpuTy KpoBi kponis |l rpynu Byna BiZnoBiaHO BULLOK Ha 16,6 % Ha 56-Ty noby; Il rpynu Ha 17,1 %; 20,0 % i
22,8 %,ayIVrpyniHa 26,4;29,4i1 23,5 % Ha 18-1y,43-Ti0 i 56-Ty L0OY foCnigKeHHS. BMicT anbbyMiHy B KpOBi KponiB
| rpynu 6yB BMLLMM BiANOBiAHO Ha 4,1 % Ha 43-Tio noby; Il rpynu Ha 6,8 %; 8,0 %; 9,5 %,; Il rpynu Ha 6,1 %; 4,6 %;
9,5 %; IV rpynu Ha 4,5 %; 2,7 %; 7,3 % Ha 18-Ty,43-Tt0 i 56-Ty 806y AOCNIAKEHHS. BMICT 3aranbHOro KanbLiito y KpoBi
Kponis Il rpynu nepeBuLLyBaB KOHTPONbHY Ha 22,5 % Ha 43 noby, pieHb HeopraHiyHoro docdopy y kposi kponis I,
[I1'i IV rpyn 6yB BianoBigHO BULWMM Ha 5,8 %,5,0 % i 4,1 % Ha 56 noby foCNiAKEHHS NOPIBHSHO 3 KOHTPOIEM

KniouoBi cnoBa: HaHocnonyka, MeTaboniam, epuTpoLmTH, KanbLii, pochop
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