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STUDY ON QUANTITY, QUALITY AND STAGES

OF DEVELOPMENT OF EMBRYOS RECOVERED

FROM SUPEROVULATED COWS AND HEIFERS

OF DIFFERENT BREEDS IN NORTH-EAST KAZAKHSTAN

This paper presents the research on the zygotes production, evaluation
and transfer in Simmental and Kazakh whitehead cows and heifers, bred
in the North-East of Kazakhstan. It was identified that, by applying the
German drug «Plusety in an optimal dose, the average numbers of embryos
that can be recovered from the Simmental breed are 8,2 from a cow
and 6,4 from a heifer. 66,0 % of embryos from cows were transferable,
17,0 % were non-transferable, 17,0 % of ovicells were unfertilized.
Embryos recovered from heifers were identified as transferable 53,1 %,
non-transferable 21,9 % and 25,0 % as unfertilized ovicells. The study
showed that the embryos recovered from cows and heifers can be found
in various stages of development: early morula, compact morula, early
blastocyst, blastocyst, hatching and expanded blastocysts. A Kazakh
whitehead cow produces 1,3 embryos more than a Simmental cow. The
percentage of developed embryos was 45 % in total transplanted embryos.
It was determined that the embryos transferred into heifers develop better
than embryos transferred into mature cows.

Keywords: superovulation, ovary, corpus luteum, unfertilized ovicells,
blastocysts, embryo, follicle, Dulbecco’s Phosphate Buffered Saline
(DPBS), stage, uterus.

Introduction
Embryo quality assessment is an important factor determining the success of
embryo transplantation. Embryos recovered after hormonal treatment of animals
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and subsequent superovulation, have significant differences in the development of
structures and by their physical, chemical and biological properties. Such diversity
is observed in embryos collected not only from different donors, but also from
one donor. The characteristic or quality variations in embryos is conditioned by
the extended time of ovulation, a different pace of embryo development, as well
as by the influence of many other internal and external factors.

The qualities of embryos resulted by superovulation depend on donors’
nutrition and management factors, level of lactation, endocrine profile before
ovulation, the ovarian response and the environment of uterus, individual
characteristics of a donor.

There are several methods for evaluating embryos quality and viability.
They are based on measuring the activity of enzymes and intensity of metabolism
(glucose uptake), vital staining, measuring the bioelectric membrane potentials,
in vitro cultivation, cytological and cytogenetic analysis, and others.

The most widely used method of embryo quality and viability evaluation is
studying their morphological characteristics.

The development of an embryo in the uterus directly depends on the embryo
quality. Embryos classified as the highest grade by their morphological traits,
when transferred to recipients, develop 70 %, and those classified as satisfactory
grade develop no more than 44 % [1, 2, 3]. Therefore, the goal of our research
work was to determine quantity and quality of embryos recovered from several
cattle breeds (Simmental and Kazakh whitehead) in North-East of Kazakhstan,
and to conduct a comparative analysis.

The following objectives were defined to achieve this goal:

- to determine quantity and quality of embryos recovered from superovulated
cows and heifers of Simmental and Kazakh whitehead breeds;

- through a comparative analysis, to study the stages of development of
embryos from Simmental cows and heifers based on morphological indicators.

Materials and methods of research

Our research works have been conducted on Simmental and Kazakh
whitehead cows in the farms of Pavlodar region over the years of 2011-2014.
The selection of suitable donor cows was based on the following criteria: normal
previous calving, no reproductive tract deceases, regular estrous cycle and average
or above average body weight/size.

Embryos were flushed out by a catheter — model Neustadt Aisch. The uterine
horn was flushed with Dulbecco Phosphate Buffered Saline (DPBS). Fluid outflow
was collected in a silicone bottle. Poured into Petri dishes, the fluid with embryos
was viewed under the stereo microscope Nikon SMZ at 10-20 times magnification
to determine the number of embryos. After that, 50-60 times magnification was
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used to evaluate embryo quality and stages of development by morphological
indicators.

In accordance with stages of development the embryos were grouped into:
early and compact morula and early, expanded, hatching and hatched blastocysts.
Evaluated for their morphological and other traits, the embryos were characterized
as: transferable, non-transferable and unfertilized ovicells.

Results of the study

Results of the study on the quantity and quality of embryos recovered from
superovulated Simmental and Kazakh whitehead cattle

In order to study the influence of breed on superovulation, we selected 15 cows
for our experiment, that is 8 of Simmental and 7 of the Kazakh whitehead breeds.

64 embryos and ova have been collected from the Simmental cows. That was
8 embryos and ova per cow on average; but in fact, the numbers of flushed out
embryos and ova from each cow were different. For example, the largest amount
of embryos and ova was 10, produced by the cow named Mary, and the smallest
amount of embryos and ova was 6, produced by Izaura.

With regard to quality, 57,8 % of collected zygotes were viable and 26,6 %
were non-viable. The numbers of viable and non-viable embryos per each cow
also varied. In general, the proportion of viable embryos is within 55,6-66,7 %
range, while the proportion of non-viable embryos is within 12,5-42,9 % range.

On average, in 15,6 % of ovicells of Simmental cows have not been
fertilized. Not all the animals gave unfertilized ovicells. 6 out of 8 cows had at least
1 or 2 unfertilized ovicells, and 2 cows produced all viable embryos.

According to the results of this work we’ve noted that cows producing more
than 8 embryos per flush, give a few unfertilized eggs (1-2), while cows producing
less than 7 embryo per flush, don’t have unfertilized eggs.

The results of the superovulation of Kazakh whitehead beef cows are the
following: 65 embryos and eggs in total were collected from 7 experimental cows,
that is, 9,3 embryos per cow, on average. 58,5 % of all embryos were transferable,
26,2 % were degenerated or undergone morphological changes, thus considered
as non-transferable. 10 eggs out of 65 were unfertilized.

Results of the superovulation indicated, that Kazakh whitehead cows also
have individual and physiological differences at a fairly high level. Quantities
of collected embryos and eggs, ratio of transferrable and non-transferrable eggs
collected from different uterus varied.

The number of flushed out embryos per cow was 8-10, transferable were
5-7 and non-transferable were from 1 to 4, 6 cows out of 7 had 1-3 unfertilized
eggs and only one had none.
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Table 1 below show the comparative analysis results for the superovulation
of Simmental and Kazakh whitehead cows.

As shown in the chart and in the table, on average each Simmental cow
produced 8,0+0,5 embryos and ova, among them 4,6+0,2 are transferable, 2,1+0,2
are non-transferable and 1,3 + 0,3 were unfertilized. The Kazakh whitehead
averaged 9,3+0,3; 5,4+0,3; 2,44+0,4 and 1,4+0,4 embryos and ova, respectively.

In general, the Kazakh whitehead breed outnumbered the Simmental breed
in total production by 1,3 embryos per cow; the numbers of transferrable embryos
between two breeds were basically equal. Difference between the two breeds in
total flushed out embryos and in the numbers of transferable embryos is significant
(p>0,95), and in unfertilized eggs number and non-transferable is insignificant.

Table 1 —Number and quality of embryos recovered from superovulated Simmental
and the Kazakh whitehead cattle

b ;(H:l Number and
Numbe c P T e
. ted quality of Transferable Non Unfertilized
Cattle by embryos per transferable ova
braede of embr cow
ree cows, 11 yos
n Xx+m & x+m 8 x+m 3 x+m i
. 0.5
Simmental 8 64 8.0£0.5 | 1.3 4.6+0.2 2102 | 0.6 | 1.3203 | 09
Kazakh .
o 7 65 9.3:0.3 | 0.9 5.4+0.3 09 | 24204 | 1.0 | 14204 | 1.0
whitehead

The above data illustrate the importance of breed in inducing superovulation.
Simmental is a breed of combined production and Kazakh whitehead is purely a
beef breed. The difference between the two breeds is in additional productivity
of Simmental.

Therefore, we can conclude that beef cattle breeds show higher results of
superovulation than dairy breeds.

Results of analysis of the Simmental cattle embryos for their stage of
development

Table 2 and in Diagram 2 display the results of the studies, conducted on 6-8
and 10 year old adult cattle and 18-24 month old heifers.

The analysis shows that of all the embryos collected from mature cows,
10,8 % reached the early morula stage, 40,5 % were at the compact morula stage,
29,7 % were early blastocysts, 14,9 % reached the blastocyst stage and 4,1 %

114



Bectuuk Topaiirsipos ynusepcurera, ISSN 2710-3544 Cepus Xumuxo-b6uonocuueckas. Ne 4. 2021

happened to be the expanded blastocysts. Consequently, 51,3 % were at the morula
stage and 44,6 % reached the blastocyst stage.

This shows that morula and blastocyst develop at equal pace. Stages of
development of embryo vary depending on the number of recovered embryos.
A large number of early morulae and expanded blastocysts was found in the
cows, which produced 9-10 more embryos, unlike in the cows which produced
7-8 embryo (early morulae and expanded blastocysts have not been found).

This conclusion is confirmed by the fact that expanded blastocyst was found
in 3 out of 9 experimental cows and they gave 9-10 embryos. There is also a great
variation in stages of development of embryos recovered from different cows.

For example, early morula — 10,0-25,0 %, compact morula — 33,3-50,0 %,
early blastocyst — 20,0-40,2 %, the blastocyst is in the range of 11,1-25,0 %. It
shows the difference between natural conditions: stimulation result in a large
number of follicles, they mature at different times and the ovulation process is
relatively longer, which is apparently connected, with the function of a uterine tube.

Of all the embryos collected from heifers, 10,0 % reached the early morula
stage, 46,6 % — compact morula, 36,7 % — early blastocyst and 6,7 % reached the
blastocyst stage. The expanded blastocysts were not there.

Thus, it should be noted that in the result of superovulation heifers do not
produce expanded blastocysts, compared to adult cattle. There is also a great
variation in stages of development of embryos recovered from different heifers.
For example, the following figures show the lowest and highest percentages in:
early morula 14,2-16,7 %, the compact morula 33,3-60,0 %, early blastocysts
28,5-42.9 %, and blastocyst 14,3—16,7 %.

Heifers which gave 6—7 embryos develop early morula compared with
those which gave 5 embryos. They mostly develop the expanded blastocyst. This
indicates that a large number of follicles weaken embryo development, and a small
amount of them accelerates this process. This is apparently due to non-simultaneous
ovulation of follicles, which causes the egg cells to release not at the same time.
It in turn, affects the development of the embryo or causes delay.

Table 2 indicate the comparative analysis results of the development stages
of embryos recovered from mature cows and heifers.

On average, in adult cattle early morulas amount at 10,8 %, compact
morulas — at 40,5 %, early blastocysts — at 29,7 %, blastocysts — at 14,9 %,
expanded blastocysts amount at 4,1 %, and in heifers, 10,0 %, 46,6 %, 36,7 % and
6,7 % respectively. This shows that the cells in mature cows and heifers mostly
reach the compact morula and early blastocyst stages (mature cows 40,5 % and
29,7 %, in heifers 46,6 % and 36,7 %). The next greatest are blastocysts amounting
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14,9 % in mature cows and 6,7 % in heifers. The lowest cell development is early
morulas and expanded blastocysts at 10,8 % and 4,1 % respectively.

Table 2 — Comparison of embryo number by development stages in mature cows
and heifers

Total
number Early Compact Early Expanded
o ’ Blastocyst N
Groups | Age of morula morula blastocyst d blastocyst
N embryos

Number of animals,
n

Mature 6-10
cow VIS

9 74| 100 | 8 | 10.8 | 30 | 405 | 22| 29.7 11 | 14.9 3 4.1

Heifer 1i;§4 5 30 100 | 3 |10.0| 14 | 46,6 | 11 | 36.7 2 6.7 - -

In heifers as compared to cows, the share of developed compact morulae
and early blastocysts greater by about 13,0 % (83,3 % in heifers and 70,7 %
in cows) and number of blastocyst 8,0 % more in cows. In addition, expanded
blastocysts are developed more, they amount at 4,1 %. Therefore, we can conclude
that the recipients, which are identified to have early estrus period, are more
receptive to morulas and early blastocysts, while cows, which have late estrus,
are more receptive to blastocysts and expanded blastocysts. Increasing age of
cattle deteriorates the possibility to have 7 embryos; therefore the proportion
of transplants is reduced, although expanded blastocyst is not found in heifers.
Early morula among all embryos amounts at not less than 10,0 %, i.e. in heifers as
compared to mature cows with delayed development (24 hours) early blastocysts
number is less by at least once. This shows that young body has not adapted to
superovulation.

Discussion

Fertilized ovum is developed in the following stages. 20-24 hours after
fertilization a cell division process begins. It results a morula consisting
of 16, 32 blastomeres and referred to as early morula. The next stage is compact
morula consisting of 64 blastomeres. Blastocyst, depending on the level of
development can be: early, expanded, hatching and hatched. After compact morula
stage an embryo is developed into early blastocyst stage. Expanded blastocyst
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is characterized by larger volume, narrow perivitelline space and thinned Zona
pellucida. The cell masses fill the perivitelline space. Later Zona pellucida breaches
and part of the cell are released. Embryo in this stage is referred to as hatching.
When all the cells come out from the zona pellucida, the blastocyst is called
hatched. In the normal 7-day embryo development neither hatching, nor hatched
blastocysts can be found [2, 4, 5, 6].

Total embryos we collected from the experimental animals were at the
following stages: 10,8 % early morula, 40,5 % compact morula, 29,7 % early
blastocyst, 14,9 % blastocyst and 4,1 % the expanded blastocyst. Total morulae
were 51,3 % and blastocysts were 44,6 %.

Regardless of the amount of embryos recovered from the experimental cows,
embryos occur at various stages of development. However, embryos recovered
in relatively larger amounts (9-10) from mature cows mostly reached the early
morula and expanded blastocyst stages. In cows with smaller number of embryos
early morulae and expanded blastocysts were not found.

In each mature cow, embryos are found in different stages of development:
early morulae — 10,0-25,0 %, compact morulae — 33,3-50,0 %, early blastocysts
—22,3-44,4 % and blastocysts — 11,1-25,0 %.

Embryos, taken from heifers were: early morulae — 10,0 %, compact morulae
—46,2 %, early blastocyst—36,7 %, blastocyst— 6,7 %. Expanded blastocysts were
not found. Percentage of developed embryos at each stage in the experimental
heifers are the following: early morulae — 14,2-16,7 %, compact morulae —
33,3-60,0 %, early blastocysts — 28,7-42,9 % and blastocysts — 14,3-16,7 %.

Heifers produced at the stage of early morulae more embryos compared
with the number of embryos at the expanded blastocysts stage. Larger number
of follicles in heifers slows down the development of embryo and fewer follicles
create an opposite effect. We assume that acceleration or deceleration of the
development of embryo is due to the fact that follicles burst out not simultaneously
and therefore egg cells are released not at the same time.

On the average, mature cows produce 10,8 % — early morulae,
40,5 % — compact morulae, 29,7 % — early blastocysts, 14,9 % — blastocysts and
4,1 % — expanded blastocysts, and heifers produce 10,0 % — early morulae,
46,6 % — compact morulae, 36,7 % — early blastocysts, 6,7 % — blastocysts. It can
be concluded that both mature cows and heifers produce many compact morulae
and early blastocysts, 40,5 % and 29,7 %, 46,6 % and 36,7 % respectively. Early
morulae and expanded blastocysts are fewer, that is 10,0 % and 4,1 % respectively.

Heifers produced roughly 13 % more of compact morulae and early
blastocysts than adult cattle (83,3 % — heifers and 70,7 % — mature cows). And
mature cows produced 8,0 % more blastocysts. Besides expanded blastocysts
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recovered from mature cows accounted for 4,1 %. Therefore, it is recommended to
transfer morulae and early blastocysts into recipient cows, which went into estrus
earlier, and blastocysts and expanded blastocysts into recipient cows in later estrus.

To determine stage of development of an embryo with regard to the age
of the cattle we divided our cows into 3 age groups: 6, 8 and 10 years. Despite
a relatively small number of cows by age, we noticed that it does not affect the
development of an embryo. 10 year old cows produce many early morulae and
few blastocysts (p>0,95) comparing with the cows of other ages and heifers.
6 and 8 years old cows produce embryos at all stages of development.

The conclusion that was made is that with age, cow’s reproduction ability
declines and the number of produced transferable embryos reduces. In heifers
also 10,0 % of early morulae are found. So, after 24 hours heifers will be able to
produce up to 10,0 % of early morulae, due to neuroendocrine change in body.

Next, we would like to turn your attention to the analysis of morphological
traits of the embryos collected from the donor cows.

Ernst, Sergeyev [7], Sergeyev, Amarbaev [1] collected 1512 embryos from
the donor cows and heifers on the 6th and 7th day to analyze the morphology
of embryos. According to the researchers among the embryos recovered on the
6th day, 27,4 % were early morulae, 69,3 % were morulae and 3,3 % reached
the early blastocyst stage. On the 7th day, number of morulae decreased and
number of blastocysts increased. It should be noted that the numbers of embryos
by stages of development changed: early morulae by 9, morulae by 10,2, early
blastocysts by 79,5, expanded blastocysts by 1,3 %. 38,2 % of tested embryo,
from the morphological point of view, are formed and comply with all stages of
development. Alongside with that, 24,1% were degenerated embryos and 37,7 %
comprised unfertilized ova. Cows had more fertilized embryos than heifers, that
is, 33,6 % and 46,8 %. Meanwhile heifers had more unfertilized ova than cows,
42,8 % and 28,4 % respectively.

Among zygotes collected from 1116 beef and dairy cows, 58,0 % were
transferable embryos, 31,0 % unfertilized ova and 11,0 % non-transferable
embryos [8].

M. Ayatkhanuly, K. Landing, H-P Nohner [9, 10] collected 791 embryos
from 47 Simmental donor cows and analyzed them by their stages of development.
Of total embryos, 63,8 % were transferable, 15,1 % were non-transferable and
21,1 % were unfertilized ova. Zygotes recovered 7 days after the superovulation,
have been grouped as follows: earlier morulae — 22,8 %, morulae — 49,62 %, early
blastocyst — 16,26 %, expanded blastocyst — 11,32 %.
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Jutta Schwab [11] used follitropin to stimulate superovulation in 202 donors.
The result was 69,9 % of transferable zygotes. Out of these, 76,6 % were morulae
and 23,4 % were blastocysts.

According to the referenced study works, treatment with gonadotropin can
always cause superovulation and the development of embryos at all stages. All
studies confirm that majority of flushed out embryos is the compact morulae and
early blastocysts. However, it does not mean that there are no early morulae,
expanded, hatching or hatched blastocysts. Compared to natural conditions it
may be said that deceleration or acceleration of superovulation is associated with
a large number of follicles in the ovaries.

A large number of follicles cannot grow simultaneously: some develop fast,
the others grow normally, and some develop with delay. Differently growing
follicles result in non-simultaneous release of eggs, and cause the ovulation
process to take 4-12 hours longer [12]. Sperm and ovum unite, influencing the
process of fertilization. Under their influence, the zygote can change its movement
in one or another direction. Hormonal imbalance causes changes in uterus. The
mentioned factors constituting superovulation of cows and heifers drive changes
in the formation of embryo. Age, type used hormone, cattle breed and a number
of other factors also play an important role in the process superovulation.

Conclusions

Our studies on the Simmental and Kazakh whitehead cattle breeds in Pavlodar
region allow the following conclusions:

1. Total 65 embryos and egg cells have been recovered from the Simmental
cows. The average number of embryos found per cow was 8 Out of total zygotes,
57,8 % were transferable and 26,6 % were non-transferable. On average, 15,6 %
of eggs were unfertilized.

2. 65 embryos and egg cells have been recovered from the Kazakh whitehead
cattle, that is 9,3 embryos per cow, on average. 58,5 % of flushed embryos were
transferable and 26,2 % of embryos had not undergo morphological or other
changes and that is why referred to as non-transferable. 10 eggs out of 65 were
unfertilized.

3. Total embryos collected from the Simmental cows developed the following
stages in percentage: 10,8 % — early morula, 40,5 % — compact morula, 29,7 %
— early blastocyst, 14,9 % — blastocyst, 4,1 % — expanded blastocyst. In general,
morulae comprised 51,3 % and blastocysts comprises 44,6 %.

3. Total embryos collected from heifers of the Simmental breed are grouped
as: 10,0 % — early morula, 46,6 % — compact morula, 36,7 % — early blastocyst,
6,7 % —blastocysts. Expanded blastocysts were not found. Thus, it should be noted
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that superovulated heifers do not produce expanded blastocysts as compared to
mature cCows.

4. There is also a great variation in stages of development of embryos
recovered from different heifers. For example, the following figures show the
lowest and highest percentages in: early morula 14,2—16,7 %, the compact morula
33,3-60,0 %, early blastocysts 28,5-42,9 %, and blastocyst 14,3-16,7 %.
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1345TopalirbIpOB YHUBEPCHUTET,

Pecny6imka Kazaxcran, r. [1aBmomap;

*KokiieTayckuil yHUBEpCUTET UMeHN AOast MbIp3axmera,
Pecny6imka Kazaxcran, r. Kokmreray.

Marepuan noctynui B pepakuuio 20.12.21.

N3YYEHUE KOJIMYECTBA, KAYECTBA U CTAJUU PA3BBUTHUA
SMBPUOHOB OT CYIIEPOBYJIMPOBAHHBIX KOPOB U TEJIOK
PA3ZHBIX IOPO/ B YCJIOBHUAX
CEBEPO-BOCTOYHOI'O KA3AXCTAHA

B omoii cmamve 6nepsvie bviia nposedena paboma no noayHeHuIo
3U20m, OYeHKa U nepecaocka Ha KOpoax u Meakax CUMMeEHmMAnbCKOl
U Kasaxckou 6eno2on060l NOPoo, pazcoOUMbIX HA CE6EPO-60CMOKE
Kasaxcmana. bvino evisacneno, umo nymem npumenenus I epmanckozo
npenapama «Iliycem» 6 onmumanbHol 003€ MONICHO NOAYUUMb 6
cpednem om  KOPOG-OOHOPOE CUMMEHMANbCKOU nopodwl 8,2, om
menok 6,4 smopuonos. 66,0 % nonyuennvlx IMOPUOHO8 KOPOE OblLiu
npucoOHviMu K nepecaoke, a 17,0 % HenpucoOouwvimu, Kpome mozo,
17,0 % stiyexnemok oKasanuco Heoni1000meopernvimu. M3 6cex smopuonos
menok 53,1 % 6wiiu npueoonvimu, 21,9 % oviiu Henpueoonvimu, 25,0 %
ObLIU HEONI0OOMBOPEHHBIMU AUYEKIeMKAMU. Y KOPO8 U MENOK MOICHO
8CMpemums IMOPUOHBL HA PAZTUYHBIX CIAOUSAX PA3GUINUS.: PAHHSA MODYId,
KOMRAKMHASL MOPYd, PAHHAS OAACMOYUCMa, O1aCmoyucma, 8bICnynuguiue
u pacwupenuvie o6aacmoyucmol. 110 cpasHenuio ¢ CUMMEHMATLCKOU
nopoooIL y KOpos 6e102010801i NOPOOLL MONHCHO NOLYUUMb Ha 1,3 IMOpuoHa
bonvue. JJons pazeumolx u3 6cex nepecadtcenublx IMOPUOHOE COCMABUNO
45,5 %. Bvino onpedeneno, umo nepecajicenuvie meikam dIMOPUOHDL
Pazeusalomcs iyduie no CpasHeHUIo ¢ KOPOBAMU.

Kuiouesvie crnosa: cynepogynayusa, o8yiayus, sceimoe meio,
oracmoyucma, smopuoH, orruxyna, Pusuonrocuveckuil pacmeop ¢
docchammuvim Oygpepom Jynvoexko (DPBS), cmadus, mamxku.
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1343TopaliFbIPOB YHUBEPCHUTETI,

Kazakcran pecmyonmkacst, [TaBnogap K.;

2A6ait Mbip3axmeT aThiHarbl Kokieray yHUBEpCUTETI,
Kazakcran Pecryomukacsl, Kekmeray K.

Martepman 20.12.21 Gacmara TycTi.

COJITYCTIK-IIBIFBIC KABAKCTAH KAFJTANBIHIA
CYHNEPOBYJIALNUA TYSUITKEH YOPTYPJII TYKBIM/IbI
CUBIPJIAP MEH KYHAXKBIHJIAP/bIH SMBPUOHJAPBIHBIH
CAHBIH, CAITACBIH KOHE JTAMY CATBICBIH 3EPTTEY

byn makanaoa aneaw pem Kazagcmannvly coOImycmik-ubl2blColHOA
ocipinemin CUMMEHMAN JCOHe KA3aKmbvly akbac myKblMOApblHblY
CUbIPIIAPbL MeH KYHANCLIHOAPLIHAH IMOPUOH WAlIbIN Ay, 6a2anay dHcone
Kewiipi omulpavl3y srcymvicmapsl scypeizindi. Iepmanovik «Iliycemy
npenapamvii OHMAlisl 003a0a KOJOAHY APKbLIbL OpMA ecennen
CUMMEHMAN MYKbLIMbIHBIY OOHOP CULIPAAPbIHAH 8,2, KYHAICLIHOAPLIHAH
6,4 smOpuon anyza OoramviHObi2bl AHBIKMAAO0bl. ANblH2AH CUbLD
ambpuonoapwinsiy 66,0 %- vi mpancnianmayusea sHcapamouvl,
an 17,0 %-vl dcapamcul3, conviMen Kamap aHaublk Kiemraiaposly
17,0 %-vl ypuikmanbazan. Bapavik KyHaicoiHOapobiy IMOPUOHOADIHbIY
53,1 %- w1 orcapamovt, 21,9 %-v1 orcapamceis, 25,0 %-v1 ypuikmanbazan
ananvlk mopuacsl 6010vl. Cusblpiap MeH KYHAHCOIHOAP 2IMOPUOHOAPBIHbIY
damy camoeliapvl spmypii Kezeyoepinde Kezoecmipyee 001a0bl:
epme MOpYIaA, Hbl2bl3 MOpYid, epme Oiacmoyucma, oaacmoyucma,
JAcuLImu2an dcone Kepineen onacmoyucmanap. Cummenman myKblMblMeH
canvicmulp2anoa, aK bac cuvipiapvinan 1,3 ken amopuon anyaa 601aobwl.
Bapneix kewipinin omvipavizvlizan IMOpUOHOAPObIY 0aMbl2aH Yaeci
45,5 % xypaowl. Kynasiceinoapaa mpancnianmayusianean IMopuoHoap
cublpaapea Kapazanod JHcaKcvl OamMumulibl AHbIKMAIObL.

Kinmmi co30ep: cyneposgynsiyus, 08ynayus, capul Oene, bracmoyucma,
aMOpuoH, gornukyna, pocpam oygepi dap guszuonozusneix [Jronbbexko
epiminoici, camvlcbl, HCAMbip.
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Tepyre 20.12.2021 . xi6epinmi. bacyra 30.12.2021 k. Ko7 KOWBUIIHI.
DneKTpoH B! Oacta
1,51 Mb RAM
[HapTTe! 6acna Tabars! 8,34.
Tapanbever 300 mana. barackr kemiciM OOWBIHIIIA.
Kommsrotepne 6erreren A. K. Temupranunosa
Koppexrop: A. P. Omaposa
Tanceipsic Ne 3889

Cnano B Habop 20.12.2021 r. [Tognucano B neuats 30.12.2021 1.
DIIEKTPOHHOE U3AaHUE

1,51 Mb RAM
VYenn.a 8,34. Tupax 300 ok3. Llena qoroBopHast.
Kommnsrotepnas Bepctka A. K. Temupranunosa
Koppexrop: A. P. Omapoa
3axa3 Ne 3889
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