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Features in the dynamics of morphometric parameters in rats
after long-term intake of vegetable products,
grown in industrial regions of the Karaganda region

The article is devoted to the influence of accumulation of some heavy metals on the change of basic biometric
indicators, such as body weight and mass of internal organs. A brief literary analysis was made on the effect
of copper and its salts on biochemical processes that affect the dynamics of the increase in mass and index in-
dices of the body. The article presents the results of a study on the effect of plant products grown in suburban
areas in various industrial regions of Kazakhstan, on the morphometric parameters of the body and internal
organs. Average statistical indicators characterizing the general development of internal organs and the ani-
mal as a whole were determined. The obtained results showed that the body weight of experimental animals
varies depending on the duration of metal exposure and the amount of Fe**, Cu?", Zn*" in the vegetables. It
has been established that the increase in body weight and liver weight in animals is associated with a high
amount of copper in vegetable products. The results of the study also showed the selective response of inter-
nal organs to the effect of heavy metals in the case of a change in mass.

Keywords: heavy metals, vegetables, industrial regions, copper, morphometry, body weight, liver.

Currently, one of the actively developing areas in toxicology is the study of the heavy metals effects on
morpho-functional indicators and biochemical processes in living organisms. This is due to the increase of
technogenic load, which poses a threat to environmental safety and public health. One of the most wide-
spread and important microelements in nature is copper (Cu®"). It is a part of the nitrate reductase complex in
nitrogen exchange. Stimulates the maturation of reticulocytes to erythrocytes, promotes the assimilation of
proteins and carbohydrates, increases the activity of insulin [1-3].

Recently, a large research material on the toxicity of high doses of copper for plants, animals and mi-
croorganisms has been accumulated. So, the content of copper sulfate in water at a concentration of 0.5 mg/1
causes profound morphological changes in the liver, causing destructive hepatitis, characterized by acute
dystrophy and hepatocyte necrosis, combined with pronounced cellular infiltration [4]. Studies on the impact
of technogenic water pollution by heavy metals on morpho-physiological parameters in the lake frog have
shown that the copper concentration in water equal to the MPC 21 and the zinc concentration is equal to
MPC 38, leads to an increase of liver index [5]. Along with this, arises the question of the possible negative
effects of iron and copper salts, as the most common in nature, as endocrine disruptors. It was also found that
the use of copper and iron orally, at a dose level of 1 MPC, potentiates the adipogenic effect of a high-fat
diet, which affects the increase in both absolute and relative fat content [6]. At the same time, the question of
the effect of the intake of heavy metals, from plant products, on general morphometric parameters in ani-
mals, remains poorly studied.Proceeding from all above-mentioned, the purpose of our research was to study
the general morphometric parameters of the body and organs in experimental animals fed with plant products
grown in the zone of influence of industrial enterprises.
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Materials and methods

The studies were conducted in the laboratory of ecological and genetic studies of Biology and Geogra-
phy Faculty of the Ye.A. Buketov Karaganda State University. During the research, the ethical principles set
out in the European Community Directive (2010/63/EC) and the requirements of the World Society for the
Protection of Animals (WSPA) were observed.

The experiments were carried out on 40 white random-bred male rats. The animals were of the same
age and were kept in standard vivarium conditions with free access to food and water. The feed ration of the
tested animals consisted of solid grain feed, vegetable supplements and water in a ratio of 10x30x20 g.

Four groups of animals were formed. The first group of specimens received a standard diet of fodder
grown in an environmentally clean region of Karkaralinsk. The second group is specimens, whose diet in-
cluded vegetables grown in the area of influence of industrial enterprises in Temirtau (steelmaking plant).
The third group is the animals, in the diet of which were vegetables grown in the area of influence of indus-
trial enterprises in Balkhash (copper-smelting plant). The fourth group consisted of rats whose diet included
vegetables obtained in the area of influence of industrial enterprises in Zhezkazgan (copper-smelting plant).

The accumulation and content of heavy metals in the samples of vegetables of the study groups 2—4 was
recorded by the authors in earlier publications [7].

The duration of the experiment was four months. Weighing of animals was carried out once a month. At
the end of the experiment, the control weighing was conducted, followed by decapitation and organ harvest-
ing (liver, kidney, spleen). All organs were weighed and placed in formalin solution, for further studies. The
statistical processing of the results was carried out using the Microsoft Excel 2007 application package. The
reliability of differences in weight values was determined by the Wilcoxon-Mann-Whitney test. Differences
in the dynamics of the weight increase were calculated by comparing the average values using the NA
Plokhinsky table.

Results and discussion

From the data presented in Table 1 it can be seen that at the end of the experiment in all groups of ani-
mals a positive dynamics of weight gain was observed. Thus, the body weight of the animals in the control
group increased by 46 % at the end of the experiment. The most significant increase in body weight, at the
end of the experiment, was observed in experimental animals of group 3 (52 %), and the smallest increase in
body weight in the experimental animals of group 2 (40.5 %). In animals of the 4th experimental group, the
average body weight increased by 47 %.

Table 1
Dynamics of monthly average body weight indexes of experimental animals
Period Control, n =16 Temirtau, n =6 Zhezkazgan, n =6 Balkhash, n =7
AMass (g) P AMass (g) P AMass (g) P AMass (g) P
0 month 162+17.72 201+16.44 197+20.14 176+10.19

1 month 192+29.79 0.05 216+35.51 0.05 231+27.80 0.05 187+11.64 | > 0.05
2 month 182+24.34 | >0.05 218+15.85 | >0.05 216+45.40 | >0.05 193+£15.14 | >0.05
3 month 194+21.55 | >0.05 220£16.24 | >0.05 238+21.08 | >0.05 213+10.58 | <0.01

4 month 236+31.56 | <0.01 282+25.66 | <0.01 291£27.95 0.05 2684+41.00 | <0.01

Note. P — differences reliability criterion.

Calculation of the reliability of differences in weight increase in each group showed that in the 1st, 2nd
and 4th groups, a significant change in weight was observed at the 1st and 4th months of the experiment, and
in the third group at the 3rd and 4th months of the experiment. In other regions it was not statistically relia-
ble. It can be noted that, in all groups, there is no significant increase in body weight at the 2nd month of the
experiment.

An analysis of the dynamics of weight gain (Fig.) showed that animals receiving vegetables from the
Temirtau and Balkhash industrial regions showed a constant positive dynamics of weight gain. In the 2nd
and 4th groups, in 1st, 3rd and 4th months of the experiment, there was also a positive dynamics of increase
in body weight, and in the second month of the experiment both groups showed a negative dynamics.

At the same time, there is a decrease in the relative increase in the body weight of the control group
when compared with the body weight of the experimental groups. If in the first month of the experiment in
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the control group the highest coefficient of weight gain (18.5 %) is observed, then for the fourth month
thelow coefficient of body weight increase is 25 % compared to the experimental groups.
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Figure. Dynamics of monthly weight gain in animals of various groups (g)

The reverse tendency of dynamics is shown by the third group of experimental animals. In the begin-
ning of the experiment had the lowest body weight gain coefficient of 6.32 % to it, and at the end of experi-
ments, the highest of 31.2 %. Such indicators of body weight increase in groups 3 and 4 can be explained by
the adipogenic attribute of copper. The animals of these groups were fed vegetables that contained copper
exceeding the MPC limit by 12.8 times. Analysis of the literature showed that the accumulation of copper in

the body leads to increased adipogenesis process and increase in body weight [6].

Analysis of the increase in body weight in rats in the experimental groups as compared to the control
group shows that the third group in the first and second month has a statistically significant difference in the
monthly increase in body weight. The fourth group has a statistically significant increase only in the 3rd
month of the experiment with respect to the control group. And the second group has a significant increase in
the 3rd and 4th month of the experiment (Table 2).

Table 2

Comparison of the monthly dynamics of the increase in the average body weight of rats

Period Control, n =6 Temirtau, n =6 Zhezkazgan, n = 6 Balkhash, n =7
M (+m) M (+m) P M (£m) P M (+m) P
1 month 30.20 (£7.75) 15.00 (£11.02) | >0.05 33.50 (£0.86) > 0.05 11.14(£2.47) 0.05
2 month —10.6 (£3.44) 2.67 (£11.16) >0.05 | —14.83 (£1.44) | >0.05 5.29 (£1.91) 0.001
3 month 12.80 (+1.98) 2.00 (£1.83) 0.001 21.83 (£0.62) 0.001 19.86 (£3.03) > (.05
4 month 42.00 (+5.39) 61.83 (£6.09) 0.05 53.00 (+1.28) >0.05 | 55.14 (£12.63) > (.05

Note. P — differences reliability criterion (according to N.A. Plokhinsky).

Representativity error calculation showed that in the second group the reaction of animals to the pres-
ence of metal ions in the vegetables, which were fed, was individual in comparison with groups 3 and 4. In

these groups, the effect of metal ions has more general group character.

Table 3

The indicators of the increase in the average body weight of rats in comparison with the initial one

Period Control, n =6 Temirtau, n =6 Zhezkazgan, n = 6 Balkhash, n =7
M+m M+m P M+m P M+m P
1 month 30.20+£15.48 15.00+24.63 > (.05 33.50+12.71 > (.05 11.14+6.06 0.05
2 month 19.60+12.50 17.67+3.30 >0.05 18.67+£26.27 >0.05 16.43+6.90 > 0.05
3 month 32.40+9.53 19.67+7.32 <0.01 40.50+22.81 >0.05 36.29+3.24 > 0.05
4 month 74.40+£15.72 81.50+12.39 >(0.05 93.50+18.01 > (.05 91.43+£31.13 > 0.05

Note. P — differences reliability criterion.

Cepus «bronorusi. MeguuuHa. Meorpadusi». Ne 2(90)/2018
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As can be seen from Table 3, the total increase in body weight in the animals of the experimental
groups and the control group, during the whole experiment, does not have statistically significant deviations
in most cases. Separately, we can distinguish a significant change in the increase in body weight between the
control group and the group that received vegetables obtained in the Temirtau industrial region.

After studying the mass and mass ratios of internal organs (liver, spleen, kidneys), it was revealed that
the average both absolute and relative parameters of the liver mass of the control group were lower than in
the experimental groups. The reverse tendency is observed with the mean and relative mass of the spleen,
where the average mass and the mass ratio of the spleen in the control group are higher than in all experi-
mental groups (Table 4).

Table 4
Indicators of mass and mass ratios of internal organs in experimental animals
Region Liver Kidneys Spleen
Organ mass Mass ratio, % Organ mass | Mass ratio, % | Organ mass | Mass ratio, %
Control 7.1+£0.93 3.00+0.39 1.7140.03 0.72+0.01 0.98+0.08 0.42+0.03
Temirtau 9.74+1.39 3.454+0.49 1.824+0.20 0.65+0.07 0.92+0.13 0.33£0.05
Zhezkazgan 11.23+0.42 3.86+0.14 1.8340.03 0.63£0.01 0.86+0.01 0.30+0.002
Balkhash 10.75+1.62 4.01+0.61 1.67+0.4 0.62+0.15 0.70£0.01 0.26+0.004

An analysis of organ mass variations showed that the greatest deviation in variations were observed in
group 2, where the animals received vegetables grown in the suburban areas of the Temirtau industrial re-
gion. Also, a wide variational series is observed for the mass of the liver and kidneys in Group 3 animals,
which received vegetables obtained from the suburban areas of the Balkhash industrial complex. The analy-
sis of the literature data has shown that plants of the test arrays suburban regions contain metal ions of these
metals exceeding MPC in vegetables several times [7]. Especially it is necessary to allocate the high amount
of zinc, lead and manganese in vegetables from Temirtau region and zinc and copper in the Balkhash re-
gion.The fourth group of experimental animals has the least wide variation in the mass of organs. The vege-
table feed of this group contained a large amount of copper and zinc and small concentrations of lead. Pre-
sumably, their joint presence causes an increase in the toxic effect on the target organs.

Conclusion

Thus, it was found that the increase in body weight and liver mass in animals consuming vegetable
products with a high copper content, which apparently affects the intensification of adipogenesis processes,
which in turn leads to an increase in body weight and liver mass. The effect of this metal is cumulative and is
strengthened with the duration of nutrition by vegetables containing a large amount of copper. The mecha-
nism of amplification of adipogenesis processes can be caused by activation of peroxidation in hepatocytes,
which is accompanied by inhibition of the enzyme oxidation of cholesterol to bile acids of 7-b-cholesterol
hydroxylase. That in turn may lead to lower fracture rate of cholesterol to bile acids [8].

The presence in vegetable forages of copper and zinc and absence of lead, leads to decrease in bio-
metric parameters of kidneys and a spleen.
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A.E. Konkabaesa, /[.FO. Cupman, P.A. Konocos

Kaparanabl 00J1bI1CbIHBIH 6HEPKICINTIK aliMaKTapbIHAA ecipijiren eciMaik

oHIM/IepiMeH y3aKMep3iMIi KOPeKTEeHIeH ereyKyipbIKTapabIH
MOpPGOMeTPUSJIBIK IMHAMHMKA KOPCETKIIITEPIHIH epeKuIeaikTepi

Makana JeHe calMarbl JKOHE IIIKI aF3aHblH Maccachl CHSKTHI HETi3ri OHOMETPHUSUIBIK KOPCETKIMTEPIiH
esrepyiHe Keilbip ayblp MeTaigap/blH KUHAKTAIYbIHBIH dcep eTyiHe apHanraH. J[eHEHiH MacCallblK )KOHE
MHJIEKC KOPCETKIIITEPiHiH 6Cy JAMHAMHKAChIHA 9CEp €TETiH OMOXMUMUSIBIK HMPOLECTEPre MBIC TY3JAPbIHBIH
BIKIAJIBI Typalibl KbICKaIa o/1eOM Tajmay JKyprizingi. ABropnap KazakcTaHHBIH opTypii ©HEPKSCINTIK
afiMaKTapbIHAAFBl Cashkail MacCHUBTEpIHAC OCIpiIreH OCIMAIKTepOiH NOCHEHIH JXOHE ILIKi opraHgapiIblH
MOPHOMETPHSUIBIK KOPCETKIIITepiHE acepi Typasibl 3epTTeyAiH HoTikedaepi kentipinren. JKammel anraxna,
JKaHyapJIap/blH JKOHE ILIKI ar3ajapblHbIH IaMybIH CHIIATTATBIH OpTallla CTATHCTHUKAIBIK KOPCETKIIITEp
AHBIKTAIFaH. AJIBIHFAH HOTIDKEJED OKCICPUMCHTANBIK JKaHyapJapiblH [CHE CajMarblHbIH ©3repyiH
JKaHyapyap ar3achlHa METAIIapiIblH TYCy Y3aKThIFEIHA OHe kekeHicrepmeri Fe'', Cu?', Zn*" memumepine
GaiiimaHbICTBl eKeHiH KepcerTi. JKaHyapiapablH Oayblppl MEH JICHE CajMarbIHBIH JKOFapbUIaybl KOKOHiC
OHIMIEpiH/eri MBIC KYpaMbIHBIH JXOFapbl 0OJybIMEH OailaHBICTBI eKeHAIri aHblKTanabl. COHBIMEH KaTap
3epTTey HOTIXKENEpi ilIKi OpraHzapbl MacCachblHBIH ©3repyi Ke3iHAe ayblp MeTajJapblH oCepiHe Oap.blH
CENIeKTHUBTI PEaKIUACHIH KOPCETTI.

Kinm ce30ep: ayvlp meTaniap, KeKeHicTep, OHAIPICTIK aiiMakrap, MbIc, MOPHOMETpHs, ACHEHIH CaMarbl,
GaysIp.

A.E. Konkabaesa, /[.}FO. Cupman, P.A. Komnocos

Oco0eHHOCTH TMHAMUKHI MOP(OMeTPHIECKUX MOKAa3aTeJell y KPbIC,
MJINTEIbHO YIOTPeOASIBIIMX PACTUTEIbHYI0 NPOAYKIHUIO, BHIPALIEHHY IO
B IPOMBINLIEHHBIX pernoHax Kaparanaunckoi odaactu

CraThsl IOCBAIIEHA BIMSHUIO HAKOIJIEHHS HEKOTOPBIX TSXKENBIX METAJIOB HAa M3MEHEHHE OCHOBHBIX OMO-
METPUUECKHX TOKa3aTeneil y KpbIC, TaKMX KaK Macca Tella M Macca BHYTPEHHHMX OpraHoB. Bwul mposeneH
KpaTKUH JATEepaTypHBIH aHAIN3 10 BIMSHUIO MEIH, € cojell Ha OMOXMMHYECKHe MPOLECCHl, KOTOPhIC BIIHS-
10T Ha IMHAMUKY YBEJIMUYEHMS MAcCCOBBIX U MHJIEKCOBBIX IIOKa3aTelel Tena. B cTaThe npencTaBieHsl pe3yiib-
TaThl UCCIIEOBAHMUS 10 BIMSHUIO PACTUTEIBHON MPOIYKINH, BEIPAIICHHON B JaYHBIX MAaCCHUBAX Pa3INIHBIX
TIPOMBIIIIEHHBIX pernoHoB Kaszaxcrana, Ha MopdomMerpudecke Moka3aTely Tejla ¥ BHYTPEHHUX OPraHOB.
Beiu onpeneneHsl CpeHECTaTUCTUUECKUE MOKA3aTeNu, XapaKTepHu3youe o0Iee pa3BUTUE BHYTPEHHHX
OpraHOB U >KUBOTHOTO B LiesioM. [lomyueHHbIE pe3yabTaThl MOKA3alld, YTO Macca Tela y IKCIIEPUMEHTaIbHBIX
JKMBOTHBIX W3MEHSIACh B 3aBUCHMOCTH OT AJMTEIBHOCTU MOCTYIIEHHUS] METAJIOB B OPraHU3M XXMBOTHBIX U
conepxanms Fe?*, Cu*', Zn*" B oBomax. YCTaHOBIEHO, 4TO YBEHUCHHE MACCHI TENA M MACCHI IICUCHH Y KH-
BOTHBIX CBSI3aHO C OOJIBIIIMM COJIEpKaHUEM MEIH B OBOIIHOM MPOAYKIHH. Pe3ylIbTaThl HCCIEOBAaHUS TaKXkKe
TIOKa3aJIl H30MPATEIbHYI0 PEAKIIMIO BHYTPEHHUX OPTaHOB HA BO3JEHCTBHUE TSDKEINIBIX METAJLUIOB IIPH U3MEHe-
HUH UX MacCHl.

Kniouesvie cnosa: TSHKENBIC METaJJIbl, OBOIH, ITPOMBINIJICHHLIEC PETUOHBI, ME€/b, MOp(bOMeTpI/IS[, Macca Teia,
IICYCHb.
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Comparative morphological and anatomical analysis of Thymus serpyllum L.,
gathered in different parts of Karaganda region

At the article the results of comparative morphological and anatomical analysis of herb Thymus serpyllum L.
are given in article for identification of the main distinctive signs of a species. The raw materials of thyme are
gathered in Karkaraly Mountains (Karkaraly region) and at the territory of Korneev forest (Bukhar-Zhirau re-
gion). Results of researches have allowed defining that the Thymus serpyllum, collected in different areas of
the Karaganda region, is presented by two chemo-types. Chemo-types of Thymus serpyllum have external
similarity, however under the influence of various factors of the environment essential differences are deter-
mined by the external characteristic of stalks, leaves, inflorescences, a structure and omission of a cup and a
nimbus that allows using them for identification of this species. In the course of conducting researches micro
diagnostic signs for a leaf Thymus serpyllum are specified and also new signs for a stalk, a scape, a nimbus
and a cup of whole raw materials are revealed. Diagnostic signs of morphological structure are form and size
of stalk, leaf, degree of omission of cup. Diagnostic sings of anatomical structure for leaf, stalk, cup and nim-
bus are degree of omission, structures of trichomes and their composition, also presence of crystals of oxalate
of calcium in tube of nimbus, essential oil glandular, nipples of outgrowths of cells of epidermis for a leaf of
a cup, a nimbus.

Keywords: Thymus serpyllum L., morphological analysis, anatomical analysis, Karkaraly Mountains,
Korneevka forest, chemo-type, comparative investigation, identification, micro-signs.

Improvement of techniques of determination of authenticity of raw materials on morphological and ana-
tomical signs, both for whole raw materials, and for the crushed raw materials is provided by modern re-
quirements to quality of medicinal vegetable raw materials. Now as official medicinal species are used Thy-
mus vulgaris and Thymus serpyllum.

Thymus serpyllum L. of genus thyme (Thymus L.) treats valuable herbs, thanks to the pharmacological
properties: expectorant, antioxidant, antimicrobial and anti-neoplastic activity [1].

Thymus serpyllum meets in a temperate climate of Eurasia, from Scandinavia to the Mediterranean and
from the British Isles to Eastern Siberia, in the Karaganda region meets in Ku Mountains, Korneev woods,
mountains Kent, Karkaraly Mountains. It grows in a steppe zone, on dry and fresh sandy soils, in the conif-
erous and deciduous forests, on forest edges and glades, cuttings, meadows, in young landings of the wood,
on the southern slopes, rocks, in the pine woods, on slopes of hills in shrubby thickets [2].

The analysis of literary data shows that Thymus serpyllum in the nature, depending on the place of
growth, is presented by several chemo types that was the cause for detailed studying of features of a structure
of Thymus serpyllum, collected in different areas of the Karaganda region.

The purpose of our work was studying of morphological and anatomic features of Thymus serpyllum
collected from two points, for identification of the main distinctive signs.

Material and methodology

Object of a research were elevated vegetative (leaves and year escapes) also generative (flowers) bodies
of Thymus serpyllum L., collected in the territory of the Karaganda region: Korneev woods (Bukhar-
Zhyrausky district) and Mountains Karkaraly (Karkaraly district).

Sampling was made during the vegetative period of 2016 year in a phase of budding-blossoming. Stud-
ying of morphological features of a grass of Thymus serpyllum collected from two points, was carried out on
herbarium samples, fresh-gathered plants and the dried-up raw materials, in comparison with the description
stated in the article «Thymus serpyllum» of the State Pharmacopeia of the Republic of Kazakhstan [3].

Studying of micro-diagnostic signs of raw materials was carried out on the temporary micro medicines
prepared by the technique included in SP of RK with the subsequent micro photographing. Fresh-gathered
bodies fixed in mix alcohol 70 %: glycerin: the water distilled in the ratio 1:1:1 (Straus-Fleming solution).
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During determining anatomic features of a sheet plate of the studied speices selected the intact most devel-
oped leaves in a middle part of stalks; analyzed fragments (surface preparations and cross-cuts) in a middle
part — between the main vein and edge. For flowers studied surface medicine of a nimbus, cross medicine of
a pedicel. Cross cuts of year stalks did on all its length, through each 23 cm.

The anatomic research of plants is conducted according to methodical instructions of M.N. Prozina [4],
A.A. Dolgova and E.Ya. Ladygina [5], V.N. Vekhov and L.I. Lotova [6]. Production of temporary prepara-
tions (surface and crushed preparations, cross cuts) was made by the standard techniques [7-9] with use of
the freezing microtome «Tekhnon MZP-01». Clarification of micro preparations was carried out by means of
glycerin. For receiving surface medicines leaves boiled in 10 % potassium hydroxide solution.

The received medicines studied by means of the scanning microscope of «MT 4310 L» of Melji-
Techno, the Bision Cam V 500 B camera. Digital photos are received at increase in an eyepiece and lens
10x4, 10x10, 10x40 when using the Bisual Bio program. At the description of an anatomic structure the ter-
minology offered K. Esau [10, 11], N.A. Aneli [12], L.I. Lotova [13] was used.

Results and discussion

Morphologically Thymus serpyllum is presented by herbs or semi-low shrubs with the lying or ascend-
ing lignified stalks and the upright or rising grassy floriferous branches.

It is an integral or partially crushed thin stalks, leaves and flowers. Stalks are tetrahedral, thin (up to
0.5 cm), greenish or yellowy-brown color, sometimes with a violet shade. Leaves are the short scape, lancet,
elliptic or longitude — elliptic, reaching length about 15 mm, low omission or naked with sharply being
veins on the lower side of a leaf. On all surface of a leaf numerous yellowish-brown points (essential oil
glandular) are visible; at the basis of leaves long bristle hairs are often visible.

Flowers are small, single or collected on some pieces in semi-verticils. Each flower consists of a two-lip
cup and a two-lip nimbus. A cup about 4 mm long, a nimbus 5-8 mm long, stamens — 4, a pestle with a
four-separate top ovary.

Color of leaves is green or gray-green; cups are henna-red; a nimbus are bluish-violet. The smell is fra-
grant, taste of water extraction bitter and spicy. Data on the comparative analysis of morphological features
of Thymus serpyllum are presented in Table.

Table
Comparative characteristics of morphological signs of raw materials of Thymus serpyllum
from two points of gathering
Diagnostic signs Korbeev woods Karkaraly Mountains
1 2 3
Cross cut of stalk Cylindrical or not clearly tetrahedral Round-tetrahedral
Character of omission | The stalk is trimmed small trichomes, located| The stalk is trimmed the small bulged trichomes,
of stalk perpendicular to a stalk from all directions, |are noted by not numerous essential oil glandular

not numerous pieces of iron are noted

b ~

Form of leaves Linear or narrowly-elliptic, a smooth edge, |Narrow-elliptic, smooth edge, 1.8-2.2 cm long
1.5-2 cm long and up to 2-2.5 mm wide and 2-2.5 mm wide

[
|

Presence of scape Leaves are sedentary or there is very short  |Leaves are sedentary or there is very short scapes
scapes
Omission of leaves | To the middle or in the lower third ciliate on |Leaves are naked, with insignificant omission on
edge, a leaf surface almost naked, clear and |edge and the main vein, on both sides clear and
ferruterous. The pieces of iron shipped in a  |glandular. Glandular are shipped in a leaf

leaf epiderma epiderma
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Continuation of Table

1 2 3

Inflorescence Heady Heady

The direction of Trichomes are well expressed, axes of a ped- | Trichomes are white, well expressed, perpendicu-

growth of hairs on a |icel or slightly down directed are perpendicu-|larly bulged, more rare slightly rising over a sur-

pedicel lar face

Form of cup Narrow-jingled Jingled or narrow-jingled

Color of cup Lilac Lilac, lilac-violet

Omission of cup It is noted dense omission by long whitish  |It is noted dense omission with long whitish
trichomes; an arrangement the trichomes are |trichomes; an arrangement trichomes are mainly
mainly on cup ribs on cup ribs

Characteristic of teeth |Cup is 3-teeth, teeth are small (medium tooth | The cup is 3-teeth, teeth of almost identical size,

of an upper lip of a  |is more large), sharply triangular, unbent small, triangular, unbent

cup

Omission of upper ~ |At the edges it is ciliate On edge it is dense — ciliate
teeth of cup

Color of nimbus Pink-violet, bright pink, seldom white Pink-violet

The analysis of descriptions of the raw materials collected in the Korneev woods and in Karkaraly
Mountains shows similarity in a structure of vegetative and generative bodies though some differences which
are connected with ecological conditions of growth are noted.

So, for raw materials of Thymus serpyllum, collected in the Korneev woods, the cross section of a stalk
almost cylindrical or not clearly tetrahedral; for the raw materials collected in Karkaraly Mountains, clear
rounded tetrahedral. For both points of collecting it is noted that the stalk is trimmed small trichomes which
are located perpendicular to a stalk axis.

Leaves are usually narrow and elliptic, is more rare linear with a smooth edge, sedentary or with very
short scapes. The size of leaves at raw materials from the first point of collecting — 1.5-2 c¢m long and
2-2.5 mm wide; for raw materials from the second point of collecting — 1.8-2.2 ¢cm long and 2-2.5 mm
wide. A surface of leaves almost naked with well expressed numerous essential oil glandular; for raw materi-
als from the first point of collecting — on edge ciliate, for raw materials from the second point of collect-
ing — with insignificant omission on the main vein.

Flowers are small; collected in semi-verticils on several pieces forming a heady inflorescence in the
lower part of an inflorescence verticils settle down, there can be single flowers less often. On a pedicel the
white painted trichomes forming not dense omission are noted. For raw materials from the first point of col-
lecting a cup is narrow-jingle, lilac, densely trimmed, 4—4.5 mm long. Three teeth of an upper lip of a cup are
small (average larger), acute-angled, unbent. For raw materials from the second point the cup is jingle, rarer
narrow jingle, lilac or lilac-violet; 3-gear with teeth of almost identical size, triangular shape and slightly un-
bent teeth. In both places of collecting the cup is densely trimmed trichomes on ribs and edges of teeth. Color
of a nimbus pink-violet, bright pink, is more rare white — for raw materials from Korneev woods, pink-
violet — for raw materials from Karkaraly Mountains.

Raw materials smell fragrant, taste of water extraction bitter and spicy.

Thus, the obtained data demonstrate that in the territory of the Karaganda region two chemo types of
Thymus serpyllum are revealed.

Diagnostic signs of raw materials of Thymus serpyllum it is possible to consider the following: — for a
stalk — a form of a cross cut of stalks, type of omission; — for a leaf — the general form of a sheet plate,
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ciliate edge, existence of a large number, slightly shipped in an epidermis of a leaf, essential oil glandular; —
for a cup — a form and color of a cup, a structure of teeth, extent of omission, placement by trichomes.
Similar comparative researches are conducted at the microscopic level.
On the top epidermis and the folds of a cuticle and a necklace-shaped thickening of cellular walls is
sometimes noticeable by the sheet edge; cells of the top and lower epidermis with twisting sidewalls (Fig. 1).

A — upper epidermis; B — lower epidermis with rise glandular;
1 — essential oil glandular; 2 — main cells of epidermis

Figure 1. Fragment of structure of upper and lower epidermis of leaf of Thymus serpyllum. Zoom 10x16

Stomata are available on both parties of a leaf, on their lower party much more; stomata are followed by
two near stomata cells which adjacent cells are located perpendicular to stomata crack (diacytes type). Essen-
tial oil glandular are large, consist of 8 secret cells located radially; cells of epidermis around the place of
attachment of essential oil glandular often form the socket.

Hairs are several types: very large, multi cellular, warty, located at the leaf basis («bristle hairsy»); above
on the sheet edge meet smaller simple two — three-cellular hairs a warty surface; heady hairs very small
with a mono-celled oval head on a mono-celled short leg, meet on all surface of a leaf; nipple outgrowths of
epidermis, smooth or slightly warty, meet on the top party and on the sheet edge (Fig. 2) more often.

A — Karkaraly Mountains; B — Karneev wood; / — lower epidermis; 2 — upper epidermis; 3 — spongy mesophyll;
4 — phloem; 5 — palisade mesophyll; 6 — xylem; 7 — trichomes

Figure 2. Cross-cut of leaf of Thymus serpyllum. Zoom 10x16
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Cells of epidermis of a stalk are rectangular, extended, with straight lines or with the slanted ends, with
a necklace-shaped thickening of cellular walls; stomata are diacytes type, are located generally on edges. Ep-
idermis is trimmed simple, curved-knee two-, five-cellular hairs with a warty cuticle, heady hairs are on a
mono-celled short leg with a mono-celled oval head, nipple outgrowths of epidermis meet a smooth cuticle
or slightly warty less often; the essential oil glandular includes 8 secret cells located radially (Fig. 3).

1 — epidermis; 2 — cork parenchyma; 3 — collenchymas; 4 — secondary xylem;
5 — primary xylem; 6 — phloem; 7 — endoderm

Figure 3. Cross-cut of stalk of Thymus serpyllum. Fragment. Zoom 10x16

Epidermis of nimbus tube is direct wall, with longitudinal folds of a cuticle with straight lines or with
the slanted ends (Fig. 4). In a pharynx and bending of a nimbus epidermis cells are sinuous walls, with nip-
ples outgrowths, is trimmed various hairs: simple than two — four — is more rare five-cellular with a warty
cuticle and head hairs of two types: on a mono celled short leg with a mono celled oval head, on a two-
cellular leg with a mono celled oval head. On epidermis of leaflets of a cup and a nimbus the large essential
oil glandular, sometimes with yellow-brown contents consisting of radial located 8 secretor cells meet; in
places of attachment the essential oil glandular of a cell of epidermis form the socket.

On epidermis of stalk are nipple outgrowths with smooth or slightly warty cuticle and multi-cellular
hairs with a warty cuticle settle down. Cells of external and internal epidermis of leaflets of a cup strongly
sinuous; there are hairs of three types: simple, two — five-cellular with a warty cuticle, nipple outgrowths of
epidermis with smooth or slightly warty cuticle, head on a mono-celled short leg with a mono-celled oval
head (Fig. 4).

s3I eNA
»(OA/']!"’
e L

A — nimbus of flower; B — cup; / — essential oil glandilar; 2 — trichomes
Figure 4. Epidermis of nimbus of flower and cup of Thymus serpyllum. Preparation from surface. Zoom 10x16
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The conducted morphological and micro diagnostic analysis of Thymus serpyllum has revealed the gen-
eral and distinctive diagnostic signs. The morphological features important for diagnostics of raw materials
of thymes are:

1. For a stalk — the cross section of a stalk: tetrahedral, rounded tetrahedral, cylindrical; the nature of
omission of a stalk — is trimmed the short, pressed to a stalk hairs from all directions; it is trimmed the short
hairs perpendicularly located to a stalk from all directions; it is trimmed from all directions down the located
hairs; it is trimmed on edges the pressed long hairs down; it is trimmed long perpendicular the standing hairs.

2. For leaves — leaves linear or linearly-shovel, flat; lancet or oblong and elliptic; linear or it is nar-
row — elliptic; ovoid or it is wide — elliptic; existence of stalk: sedentary leaves; short scape leaves; petiole
leaves; leaves are almost sedentary; leaves almost sedentary or there is a short scape.

3. For generative bodies. An inflorescence form is an inflorescence head, compact; head or extended
with 2—7 moved apart verticils or interrupted; faltering extended with 3—7 placed verticils; it is extended-
head or faltering, at Thymus serpyllum the inflorescence also is short — hairy. The direction of hairs on a
pedicel hairs are directed down; perpendicular to a pedicel or slightly up; perpendicular to a pedicel; perpen-
dicular to a pedicel or slightly down. Omission of a cup — the cup is trimmed; it is densely trimmed; naked.
Characteristic of teeth of an upper lip of a cup: sharply triangular; triangular, rather stupid, three teeth, small
(average larger); triangular, delayed; lancet, sharp; triangular-lancet, sharp.

Diagnostic signs of anatomical structure for a leaf] a stalk, a cup and a nimbus are degree of omission,
character of trichomes and their combination and also existence of crystals of oxalate of calcium in a nimbus
tube, essential oil glandular, nipples of outgrowths of cells of epidermis for a leaf of a cup, a nimbus.

Conclusion

Our investigations have shown that the studied chemo types of Thymus serpyllum, collected in different
areas of the Karaganda region, are characterized by xero-mesophytes and xerophytes type of a structure that
is expressed in a small cellular structure of epidermis of a leaf, existence of numerous essential oil glandular
and cuticles. The received results of a morphological and microscopic structure allow including these signs
for identification of specific accessory of Thymus serpyllum.

In spite of the fact that there are distinctions on morphological features of Thymus serpyllum, compari-
son of anatomic drawings doesn't show a difference on a structure of Thymus serpyllum, collected in two dif-
ferent places growth.

References

Tocynapcreennas gapmakones CCCP. — M., 1990. — T. X1, Bemm. 2. — C. 60.
®rnopa Kazaxcrana. — Anma-Ara: Hayka, 1961. — T. 7. — 250 c.
locynapcrBennas gapmakones Pecrryonuku Kasaxcran. — Actana, 2009. — T. 2. — 735 c.

AW N~

IMpo3una M.H. Boranndeckas mukporexuuka / M.H. IIpozuna. — M.: Beic. mk., 1960. — 206 c.

5 Honrosa A.A. PyKoBOACTBO K IPaKTHUECKUM 3aHATHAM 10 (hapmakorHosun / A.A. Jlonrosa, E.S. Jlagpiruna. — M.: Menu-
nuHa, 1977. — 255 ¢.

6 Bexos B.H. IIpaktukym mo anatomuu u Mopdonoruu Beicuux pacrenuit / B.H. Bexos, JI.U. Jlotosa, B.P. ®uann. — M.:
H3a-eo MI'Y, 1980. — 560 c.

7 Bapeikuna P.I1. CnpaBounuk no GoTaHudeckoil mMukpoTexuuke (OcHoBel u Mmeronsl) / P.II. bapeikuna, T.JI. Becenosa,
A.T. dessaroB. — M.: U3n-Bo MI'Y, 2004. — 312 c.

8 Tlepmsxos A.W. Mukporexuuka / A.W. ITepmsikoB. — M., 1988. — 120 c.

9 Jlaxun I'.®. buomerpus / I'.d. Jlakun. — M.: Hayka, 1990. — 352 c.

10 D3ay K. Anatomus cemeHnsix pacrenuii / K. 93ay. — M.: Mup, 1980. —B2 1., T. 1. — 580 c.

11 D3ay K. Anatomus cemeHnsix pacrenuii / K. 93ay. — M.: Mup, 1980. —B2 1., T. 2. — 350 c.

12 Anemm H.A. Atnac smunepmst mucta / H.A. Arenu. — Tomnmmcu: Mennuepe6a, 1975. — 108 c.

13 JloroBa JI.U. Boranuka: Mopdonorust u anaromus Beiciuux pactenuid / JL.U. JloroBa. — M.: KomKnura, 2007. — 512 c.

20 BecTHuk KaparaHauHckoro yHvusepcuTeTa



Comparative morphological and anatomical analysis ...

I1.3. OpazbaeBa, M.}O. Ummypatosa, K. Ckanucka-Bo3nsik,
W.B. Jlocesa, C.A. BaceHko

Kaparanabl 00J1bICBIHBIH IPTYPJIi ayAaHAapbIHAA :KUHANFaH Thymus serpyllum L.
CAJIBICTBIPMAJIBI MOP(OTOTUSIJIBIK KIHE AHATOMMSJIBIK TAJIIAy

Makanaza TypJepAiH Herisri epekumenikrepiH aHblkTay MaxcaTbiMeH TaciienTiH (Thymus serpyllum L.)
CaBICTBIPMAJIBl  TYpAC MOP(QOJIOTHsIBIK JKOHE aHATOMHUSJIBIK KOPCETKIITEpPiH Tajgay HOTHXeIepi
kentipired. Tacmen mukisatst KopaeeBka (Bykapxkbipay aynanbl) sxoHe Kapkapansl Taynbl ailMakTapaaH
(Kapkapanel) aymansl >kuHangbl. 3epTrey HoTikenepi KaparaHmsl OONBICBIHBIH SpTYpJi eHipiepiHie
JKUHAJFaH INeNIeKTepAiH €Ki TYpAeri XeMoTypiepi 0ap eKeHiH aHBIKTayFa MYMKIHIIK Oepmi. 3eprrey
OapbIChIH/Ia TUMBSHHBIH JKAIbIPAKTaphl YIIIH MHKPOJUArHOCTHMKAIbIK OeNriiep Ta3apThuinbl, OaraHanap,
METHOJI, KOPOJLIa J)KOHE TYTAaCTHIKKA apHAJIFaH jkaHa Oenriiep aHbIKTanabl. [liliHi MeH MelepiH Typ TYHBIII,
JKYMBIC TaparblH, TabaKiia KypbUIBIMHBIH ©CYy OenrijiepiH aHblKTay MOP(OJIOrHsIIBIK KOpiHici Ooubin
TabblIaaAbl. AHATOMUSIIBIK KYPBUIBIMBIHA, CUIIAThl MEH IQPEXKECi jKoHE oylapbl YilnecTipy, CoOHuai-ak ecy
TPUXOMZAP TYJI TIXKIHIH TabaKiIa naparbl YIIiH JUarHOCTHKAJIBIK TYpP OOJIbIN ecentedin, oenriiepi, KaObIKThI
aram Oes3zmepi TeMipnepiepai d¢up-MailaHy TYIIIH TOXKIHAE KaJbIUH OKcamaThl OONybl aHATOMUSIIBIK
KYPBUIBIM Oenrisiepi 60bI TaObLIa b

Kinm ce3dep: Thymus serpyllum L., MOp(OIOTHSIIBIK Tajgay, aHATOMHSUIBIK Tajigay, Kapkapassl Taymapel,
KopneeBka opMaHIapbl, XeMOTYP, CATBICTRIPMAIBI TATAY, HACHTH(OUKAIICH, MUKPOOEIITiIep.

I1.3. OpazbaeBa, M.}O. Nmmyparosa, K. Ckanucka-Bo3Hsik,
N.B. Jlocena, C.A. Bacenko

CpaBHuTebHBIIT MOP(OJIOTHYeCKUIl 1 AHATOMHYECKUI aHAJIN3
TUMbsIHA M0J13y4ero (Thymus serpyllum 1..), cobpaHHoro
B pa3HbIX pailonax Kaparanaumnckoii od1actu

B crarbe nmpuBeseHbl pe3ybTaThl CPAaBHUTEILHOTO MOP(OIOrHYECKOro U aHaATOMHYECKOTO aHalM3a JeKap-
CTBEHHOI'O PACTEHUS TUMbsSHA 1on3yuero (Thymus serpyllum L.) ans BBIABICHUS OCHOBHBIX OTIMYUTEIBHBIX
npu3HakoB Buza. CeIpbe THMBbsIHA ObLTO coOpano B ropax Kapxapansr (KapkapanuHcknit palioH) n Ha TeppH-
topun KopreeBckux necoB (Byxapxslpayckuii paifon). Pe3ynbraTsl HcciieoBaHHIT TO3BOIMIN ONIPENEIHUTS,
YTO THUMBSH NOJ3Yy4YHH, COOpaHHBIA B pa3HBIX paiioHax KaparanauHcko# oGiiacTH, IpencTaBieH IBYMs Xe-
MOTHIIaMU. XEeMOTHITEI TUMbSHA IOJI3YYer0 MMEIOT BHEIIHEE CXOACTBO, OJHAKO MOJ BIMSHUEM Pa3IUIHBIX
(aKkTOpOB OKPY’KAIOIIEH Cpe/bl ONPEAENICHbI OTJIMYMS 110 BHELIHEH XapaKTepUCTHUKE CTeOJIeH, JTMCThEB, CO-
LIBETUH, CTPOCHHIO M OIYLICHUIO YAIIeYKH M BEHYHMKA, YTO MO3BOJIAECT MX MCIIOJIb30BaTh VIS MACHTU(UKALUN
BUIa. B mporecce npoBeneHMst MCCIENOBAaHUH YTOYHEHBI MMKPOJMArHOCTHYECKHE MPU3HAKH UL JINCTA
THMbSIHA [OJI3Y4Ero, a TaKXKe BBIABICHbI HOBBIC NPU3HAKH JUIS CTEOJIs, YEPEIIKa, BEHYMKA M YAIICYKH LIeNIb-
HOTO CHIPbA. JIMarHOCTHYECKUMH HPU3HAKaMU MOP(OIOTHYECKON CTPYKTYpPHI SBISIIOTCS (opMa U pa3Mepsl
cTe0Is, JTHCTa, OMYIICHHOCTh YamledkH. J[MarHOCTHYECKUMHU MPU3HAKAMU aHATOMHYECKOH CTPYKTYPHI IUIS
JIMCTa, CTEOIIs, JaIIeuKy U BEHIHKA SBIITIOTCS CTENEHb OMYIICHHOCTH, XapaKTep TPUXOM M UX COUYETaHHe, a
TaloKe HaJMYHMEe KPHCTAUIOB OKCalaTa KaJbIUs B TPYOKE BEHUHKA, Y()UPHO-MACINIHBIX JKEIE30K, COCOUKO-
BHU/IHBIX BBIPOCTOB KJICTOK 3MMAEPMHCA JUIS JINCTA YallIeUKH, BEHUHKA.

Kniouesvie cnosa: Thymus serpyllum L., mopdonoruueckuii aHann3, aHaTOMHYeCKuil aHanus, ropsl Kap-
KkapaJibl, KopHeeBckue Jieca, XeMOTHII, CPAaBHUTEIIBHOE HCCICA0BAaHNE, HACHTH(UKALIUS, MUKPOIIPU3HAKH.
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Fusarium equiseti TYpiHiH 0M03KOJIOTUSJIBIK epeKIIeTiKkTepi

KekenicTepai 3apaanTaiThiH 3¢H TYpJIEpiHIH ocepiHEH OHIM TYCiMi MEH cakTay Mep3iMi KbUIaH KbLIFa
azarofa. Aypy TYIBIPYIIBI CaHBIpAYKYIAK TYPJEPiHIH OMOIKONOTHSIIBIK CpEeKIIeTIKTepiH 3epTTeyIin
3aMaHayH 3epTTey oJicTepi apKbUIBI Typre aXbIPaTyAbIH IMPaKTHKAIBIK MaHBI3B 30p. Makamama KbI3bLT
oypsit  (Capsicum annuum L.) ¢y3apno3 aypyslH KO3ABIPYHIBI 3€H TYpiHEe MOP(GOJIOTHSIIBIK HKOHE
MOJIEKYTabIK-TeHETUKAIBIK 3epTTey JKYprizinreH. (DUTONATOTeHHIH TaKCOHOMUSIJIBIK OPHBIH aHBIKTayna
MOP(ONOTHsUTBIK epeKiienikTepi HakThl 0oia Oepmeiini. Ocel Makcarta Fusarium equiseti (Corda) Sacc.
¢duTonaToreHAi MUKPOMHLETTIH MOJICKYJIANBIK-TeHETHKAIBIK WICHTH()UKAIMSICH MOJTNMEpa3ablK Ti30EKTiK
peakiysi dfici apKpUIbl XKy3ere actel. ITonmumepaszapl Ti30ekti peakims kesinae 18S pPHK koxraymisl rex
6ipisainirin Tabyna NS1 sxone NS4 koHcepBaTHBTIK mpaiimepiepi Koinansuiapl. 5.8S PHK koaraymisr reu
Oipi3mimiriH koHe IMKi TpaHCKpunNTeym credcepmep xacay ymiH ITS1 sxeme ITS4 mnpaiimepnepi
komaneuiel. 26S pPHK reninge D1/D2 momeni ammmudukanusicel yoria NL-1 sxone NL-4, Fusarium
oxysporum ymin FOF1 xene FORI1 mpaiimepnepi, Fusarium equiseti ymin FEF1 sxome FER1 apnaiisl
npaiimepirepi  Kommansuinel.  JJHK  Gestirin  cexBeHUpiieyne ajibIHFAaH HYKJIGOTHIATIK Oipi3aimikrepni
CAJIBICTBIPY apKbIIbl JKaKblH TYBICTBIK MHKpOar3ajiap IITaMMzapra (UIOTCHETHKAJbIK Taljay >Kacajlbl.
CekBeHHUpIICY HOTIDKECIHIE TeHHIH HYKJICOTHUATIK Oipi3aimirine cyiieHe 3epTTeNreH IITaMM Typre
@KBIPATHULIBL.  MOJEKyJanblK — 3epTTeyepMEH  Karap IUTaMMfa MHKPOCKONTBIK, MakKpo-  JKOHE
MHKPOMOP(OTOTHSIIBIK SPeKIIeIITiH aHbIKTaY MaKCaThIHAA TaAayap Kyprizii.

Kinm cesoep. 3ey typi, IHK, pPHK, IITP, cexBenupiey, Fusarium equiseti (Corda) Sacc., THarHOCTHKAIIBIK
oeri.

OcimIikTiH aypysl — Oyl eTe KypZesi MaToJOTHsUIBIK Iporecc. OciMaikTepae aypy KO3ABIPFBILI-
TapAblH imiHaeri 0acTbl OpbIHABI anaThiHAap (uronmaTtoreHai caHpipaykyitakrap [1]. Taburarra ecimuik-
tepain 200-aeit TypiHiH aypy KO3ABIPYIIBICHI 00JIbIN TaObUTAThIH Fusarium Link. TybIChIHA KaTaThIH TYPJIEP
KeH TaparaH [2]. ByJ TybICTBIH TypJiepi TOIbIpaKTa OPraHUKAaJIbIK 3aTTapMEH JKOHE eciMmiikrepae (hakyib-
TaTUBTI MAapa3uTTi KOPEKTEHIN, COHFBbUIAPBIHIA aypy TYyFbI3aasl. MakpOKOHUAWIEPI OpaK, YPIIbIK
TOPI3JCHICH, 2JICI3 MIJITeH, €Ki YIIIbl CYHIpJICHIeH, Keiine kKim Topi3ai 3—6 kacyiara 6ejinreH. Tasza ceOinmi
EKIIECIHE PTYPJIi allbIK TYCTI YMUIACK JKIMIIYMaKThl, Au(depeHIusianrad HeMece a3zan TapMaKTajaraH
KOHUJIMS CaraKTapsl 00massl [3—-5].

Oyzapuym Tybicl Tuberculariaceae TYKbIMOachblHa >KaTaabl. bynapAblH KOHHIOUS —CaFaKTapbl
Criopofioxusira JkuHakTanFaH. Dy3apuyM TYBICBIHA JKATaThIH CaHBIPAYKYJIAKTAPAbIH OachlM KOIILIIr
¢GUTOTPODTHI

Konunausinapeiaely, auarHoctukanblk Oenrici — meHecririn J[.®@.JI. lllnextennans xxone A.K. Kopna
tanjgarad. Fusarium TypiH Oellinm aly Makpo-, MAUKPOKOHJWSUIAPHI, XJIaMHUJIOCIIOpaNapbl, COHBIMEH KaTap
KOJIOHHsI KOpiHICiHE, KOPEKTIK OpTaja ecy >KbUIIAMJIbIFbIHA, MUTMEHTAIMAChIHA Kapall aXbIpaThLIajbl
[3; 58].

Aypy KO3IBIpYLIBI MATOT€HHIH TYPIH A9 aHBIKTAy MaKCaThIHAA 3€PTTeY KYMBICH Kyprizingi. Typaig
uACHTU(OUKALUACH OapJIbIK OHOJOTHSUIBIK 3€PTTEYJICPAiH Herisri Oacmaimarbl 00JbIl TaObLTambl. JlyphIC
uaeHTHQUKanusuIay opOip TYPAIH OMOJIOTHSUIBIK, YKOJIOTHUSIIBIK epeKIIeTiKTepiMEeH KaTap, (PU3HOIOTHSIIBIK
JKOHE OMOXUMHSIIBIK KYpPaMbIH aHBIKTAyJbIH, COHBIMEH KaTap CaHbIpayKyJaK TYpi TYIbIPaThlH aypyMeH
Kypecy HIapaiapblH jkacayablH Oacrtamachl. TypJiH TaKCOHOMHSUIBIK OPHBIH aHBIKTayaa MOP(OIOTHSIIBIK
CPeKILETIKTEpIH CHUIAaTTayMeH Karap, caHblpaykyiak typraepiniy JHK OGipi3giiiridiH opTypiimiriae
Heri3jene UIeHTUPUKAIMAIAY KYHeci MaHbI3IbI KaJaMIapabiy Oipi.

3epmmey mamepuanoapol men a0icmepi

AmMvater oOmbicel, Kapacaii aymanpl, KaliHap aynsiHma opHanmackaH «Kaszak KapTom jKoHE KOKeHIC
[IapyanbUTbIFbl FRUTBIMU-3EPTTEY MHCTUTYTBDY €TICTIK alKaObIHAH albIHFaH KbI3bLI OYpbeITHIH (Capsicum
annuum L.) dy3apuo3 aypy KO3IBIpYIIBI TYypiHE 3epTTey XKYprisreHae ¢ys3apuo3 (Kyprak MIipiK) aypysl
KO3JBIPYIIBICHIHBIH TYPIH @XBIpaTy YIIiH MOP(OJOTHUSAIBIK epeKIIeTiKTepiMeH KaTap, (UTONmaTOreHHIH
TaKCOHOMUSIJIBIK JKYHeIeri OpHBIH HAKThI aHBIKTAy MaKCAThIH/IAa MOJICKYJIAJBIK Talfay SIiCi KOJJaHBUIIBL.
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MUKpOCKONITHIK 3epTTeyAe *KapblKk MUKpockomnbl (Micros Austria Camera 519 Cu 5 Otcmos Oeitne-
KouAbIpFeicbiMeH MCX100, mukpockon okyiasspel EW10X/20, oobektuBi PLAN 40X/0.65) (Micros,
ABcTpus) oHe ckaHepseyini Mukpockonrtapbl (JSM-6510LA Analytical Scanning Electron Microscope,
«JEOLy, Xamnonust) maitgaradbuiab.

CanplpayKyiak TYpJEpiHIH Ta3za ekreci kaprom-gekcrpo3apl arapaa (KIA) 27 °C temmeparypana
ecipinmi. 10-ToymikTe KoMoHUsIapra axeipaTelisid, 18S pPHK Tanmayasr ymria 6momaccacs! alnblHFaH COH,
JHK Oemin amy >xymbictapel CTAB omici xarramaceiHa colikec xyprizingi [6]. Capsicum annuum L.
KEMICIH 3aKpIMAaraH (y3apHo3 aypybl KO3IBIPYIIBICBIHBIH Ta3a €KIECiHe, SFHU, Oip ImTamMM OoibIHIIA
3epTTey Kypriziami. OuioreHeTUKAbIK TajlAay acay YIiH 3epTTeiareH mrammasl GenBank Ga3achinmars
Fusarium TypICBI TYpiepi MeH 0acKa caHbIpayKYJIaK H30JISTTaAPBIMEH CABICTHIPHUIIBI.

JHK yunrinepin oman opi maipanany yureH 4 °C temmneparypana caktanasl. JJHK xoHmeHTpanuscer
cunektpodoromerp (Nanodrop Thermo ND-1000, Thermo Scientific, Maccauycerc, AKII) mnaiinanana
otbIpbin, 900 Hr/mMkin (OD260) emmeHmi.

Op0Oip IITP peakuumsicer 50 Mk conrbl Keneminae >yprizinai xone 5,0 mxn KCl 6ap 10x Tagq
O0ypdepaen Typatein (Thermo Scientific, Maccauycerc, AKL), 2,5 MM MgCl, 3,0 Mk, 100 mM 8,0 Mk
nHT®, op06ip npatimepaen 1 mxi, SU/Mkn Tag JJHK nonumepasa-pekomOunant (Thermo Scientific, Macca-
gycerc, AKHI) 0,25 mxn, 27,8 Mxn crepwnni guctuinaeHreH cy koHe 4 wmxn JIHK ynri peringe
naiinanansuiatein canblpaykynak TypiHid JHK cycnensuscer (100 ar). [ITP ammnudukanus OargapiaMmacst
ootipramia JIHK ceraamacer 5.8S PHK xoxraymier reH Oipi3AuIiriH jKOHE IMTKI TPAHCKPHUIITEYII CIieicepiiep
xkacay ymriH ITS1 xome ITS4 mpaiimepmepi ITS1 — TCCGTAGGTGAACCTGCG xome ITS4 —
TCCTCCGCTTATTGATATGC xonmanbuigel. 3 MuHyT 95°C TeMmmeparypaia JeHaTypaluusIaHybIH
KamMTaMach3 erelli, conpiMeH Kartap, 95 °C — 30 cexynn, 57 °C — 50 cekynn xone 72 °C 30 cexyHaka
CO3BUIATHIH 35 alfHAIBIMHAH TYPaIbl, aKbIPFBI AJIOHTAITUS caThICHl 72 °C 5 MUHYT KYpTi3uii.

26S pPHK reninge D1/D2 nomeni amrmumdukanuscel ymin NL-1 GCATATCAATAAGCGGAG-
GAAAG xone NL-4 GGTCCGTGTTTCAAGACGG mnpaiimepnepi ymwin IITP Garmapnamacel 3 MUHYT
95 °C Temmeparypama AeHaTyparusuIanyblH KamTamachkid eremi, 95 °C 30 cekynnm, 52 °C 50 cexyHnm »oHE
72 °C 30 cexyHIKa CO3bUIATBIH 35 ailHaNBIMHAH TYpajabl, aKbIpFbl 3JIOHTanus cateickl 72 °C 5 MUHYT
xyprizinmi [7, 8].

Fusarium equiseti Typine FEF1 5’-CATACCTATACGTTGCCTCG-3’ xoume FERI 5°’-TTACCA-
GTAACGAGGTGTATG-3’ mpaitmepnepi, an Fusarium oxysporum yumin FOF1 5’-ACATACCA-
CTTGTTGCCTCG-3" xone FORI1 5’-CGCCAATCAATTTGAGGAACG-3’ apHaiibl  mpalimepiepi
konmansael. [ITP Garmapmamacer 3 munyT 95 °C TemrepaTtypana IeHATypaldsiIaHyblH KaMTaMachl3 eTei,
95 °C 30 cexynn, 52 °C 50 cexynn xxone 72 °C 30 cexyHAKa CO3BUIATHIH 35 aHATBIMHAH TYPAJIbl, aKbIPFHI
3IIOHTaNMs caThichl 72 °C 5 MUHYT KYpri3ingi.

Avmmmdurarnusuianran [ITP enimmepi (10 mkn) xone 100 mu. JIHK cateicer (Thermo Scientific,
Maccauycerc, AKII) 0,5x TAE 1 carar 30 muaytka 80 V/em Oyddepne 1,5 % araposanbik reib
3eKTpodope3 apKbLIbl aXKbIPaThUIALL. ATapo3abl rejib Opomabl 3tuauit (0,5 Mkr/mia) 10 MUHYTKA KOHBLIIBL.
I'ens ynpTpakyTiH coylie acThIHAA CYpPETKE TYCIpy Kyieci apKbUIBI TYCipiIai.

18S pPHK sxone 5.8S pPHK rennepin cekBenupiey AE 3000 aBromartsl cekBeHaTtopbinaa (Applied
Biosystems, AKII) >xypriziami. AnslHFaH HyKJICOTHATIK Oipiznilik BLASTn onmaiH-CcepBHCIH KoJmaHa
oteipein, GenBank  [http://www.ncbi.nlm.nih.gov/blast] akmapaTTeik ©0a3acbiMEH  CaNBICTHIPBUIIBL.
CanpICTBIpy HOTWXKECIHIE INTAMMJIAPIBIH Kail Typre >KaTaThIHBl Typajdbl KOPBITBIHIBI JKACAJIIBL
WNnentudukamms HOTHXKECIHAC aHBIKTAIFaH CaHBIPAYKYJIAKTAPIbIH aTayJIapbIHBIH ©3CKTLIIT TYpAepIiH
JYPBIC Ka3buTybl Mycobank aknapatThiK 0a3achIHBIH HOMEHKJIATYPAChl KOMETIMEH TeKCEePiIIi.

3epmmey namuoicenepi yxcane 01apovl MAnday

Fusarium equiseti (Corda) Sacc. Typi 6acka Fusarium TybBICHI IMTaMMIApbIHAH KOJOHWSICHIHBIH TE3
oecyimeH (KJIA-ma 250C-ma 6-toymikte muamerpi 6,0-8,0 cm) epekmeneHeni. KonmnmusmapbelHaH TeK
MaKpOKOHUJMSIIAPB! TY3UIei, Keime a3man 1-2 skacymansl MUKPOKOHUAMSUIAPBIH Ke3JecTipyre Oomabl.
[Tapabona Hemece rumepboia ToOpi3mi, OpTAaHFBI 06Tl KEHACY, €Ki VIIBI CO3BUIBIHKBI TYPJE CYHipICHTeH
(1-cyp.). Herizinen 4-ten 8 xacymanbifa neiin Oomansl. 9—13 »xacymansmiapbl eTe cUpek Ty3utemi. 1-3
xacymansinapel 7-34%2,5-4,8 MM, 4-12 xacymansutiapel 23—80%3—-6 MxM. KoHuausimapbIHBIH opTaria
emmeMi 56,83+1,33%4,57+0,01 mxm. Capsicum annuum L. )xeMiciH 3aKbIMIaFaH.
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A

A — Taza 1aKbUIbI b — xoHuusapel

1-cyper. Fusarium equiseti (Corda) Sacc.

18S pPHK konarayimbl red Oipi3gimirid Ttangayna OipiHmimik ckpunuHr, GenBank axmapaTThik
MoniMeTTep 0Oas3achlHOa KepceTinrenaed, Kui3pll Oypoiml (Capsicum annuum L.) eciMairiHeH OemiHin
QNBIHFaH IITAMMHBIH KeJIeCl CHUCTEeMAaTUKaNbIK TomKa: FEukaryota; Fungi; Dikarya; Ascomycota;
Pezizomycotina; Sordariomycetes;, Hypocreomycetidae, Hypocreales; Nectriaceae, Fusarium; Fusarium
oXysporum TYpPiHE JKaTaThIHBIH KepceTTi. DUIoreHeTHKANBIK Tannay skacayra Oeminin amearan 18S pPHK
redine HerizgenreH GenBank 06a3zaceiHmarbel Fusarium TYbBICBL TYpliepi MEH 0acka CaHBIpayKyJIakK
M30JISITTaphlHA TYPapajblK YKCACTBIFBIHA TANJAy JKYPri3iIreHAe IITaMMBIHBIH OipHEIe TYPre >KaTaThIHBI
AHBIKTAJIIBI.

¥xkcac TypiepAiH QUIoreHeTUKaNbIK TYBICTHIFBIH aHbIKTay YiIiH 5.8S pPHK koarayiisl reH sxoHe ki
TpaHckpunteyi creicepnep ITS1 xone ITS2 aliMarbIHBIH HyKJICOTUATIK Oipi3ALTIKTEPiH CaNBICTBIPY 9.ici
konmausiael. 5.8S pPHK koxraymiel ren Oipi3miirid skoHE imki TpaHckpurreymr creicepiep ITS1 xone
ITS2 aiimarbiabiy JJHK Oestirin cekBeHUpiiey/ie ajblHFaH OIpi3AUIIKTEp TOMEHICT] KeCTeAe KeATIPiareH.

Kecrte
Fusarium equiseti (Corda) Sacc. JIHK 0eJ1irin cekBeHupJierene ajJbIHFaH reHepinin oipizaiairi

Konaranatein

Hyxneoruari 0ipi3aiiik
reH YK A p13

AACTGSRAATGGCTCAKWATAKAAGTTATCGTTTATTTGATAGTACCTTACTACTTGGATAACCGTGGTAATTCTAGAGCTAATACATG
CTAAAAATCCCGACTTCGGAAGGGATGTATTTATTAGATTAAAAACCAATGCCCTTCGGGGCTCACTGGTGATTCATGATAACTCCTC

GAATCGCATGGCCTTGTGCCGGCGATGGTTCATTCAAATTTCTTCCCTATCAACTTTCGATGTTTGGGTATTGGCCAAACATGGTTGCA

ACGGGTAACGGAGGGTTAGGGCTCGACCCCGGAGAAGGAGCCTGAGAAACGGCTACTACATCCAAGGAAGGCAGCAGGCGCGCAAA
TTACCCAATCCCGACACGGGGAGGTAGTGACAATAAATACTGATACAGGGCTCTTTTGGGTCTTGTAATTGGAATGAGTACAATTTAA
5.8S P PHK ATCCCTTAACGAGGAACAATTGGAGGGCAAGTCTGGTGCCAGCAGCCGCGGTAATTCCAGCTCCAATAGCGTATATTAAAGTTGTTGT
GGTTAAAAAGCTCGTAGTTGAACCTTGGGCCTGGCCGTCCGGTCCGCCTCACCGCGTGTACTGGCTCGGCCGGGCCTTTCCCTCTGTGG
AACCCCATGCCCTTCACTGGGCGTGGCGGGGAAACAGGACTTTTACTGTGAAAAAATTAGAGTGCTCCAGGCAGGCCTATGCTCGAAT
ACATTAGCATGGAATAATAGAATAGGACGTGTGGTTCTATTTTGTTGGTTTCTAGGACCGCCGTAATGATTAATAGGGACAGTCGGGG
GCATCAGTATTCAATTGTCAGAGGTGAATTCTTGGATTTATTGAGACTAACTACTGCGAAAGCATTTGCCAGGGATGTTTTCATAATCA
GACGAAGTTAGGGGATCGAAGACGATCGAGA

AACTGSRAATGGCTCAKWATAKAAGTTATCGTTTATTTGATAGTACCTTACTACTTGGATAACCGTGGTAATTCTAGAGCTAATACATG
CTAAAAATCCCGACTTCGGAAGGGATGTATTTATTAGATTAAAAACCAATGCCCTTCGGGGCTCACTGGTGATTCATGATAACTCCTC

GAATCGCATGGCCTTGTGCCGGCGATGGTTCATTCAAATTTCTTCCCTATCAACTTTCGATGTTTGGGTATTGGCCAAACATGGTTGCA

ACGGGTAACGGAGGGTTAGGGCTCGACCCCGGAGAAGGAGCCTGAGAAACGGCTACTACATCCAAGGAAGGCAGCAGGCGCGCAAA
TTACCCAATCCCGACACGGGGAGGTAGTGACAATAAATACTGATACAGGGCTCTTTTGGGTCTTGTAATTGGAATGAGTACAATTTAA
5.8S P PHK [ATCCCTTAACGAGGAACAATTGGAGGGCAAGTCTGGTGCCAGCAGCCGCGGTAATTCCAGCTCCAATAGCGTATATTAAAGTTGTTGT
GGTTAAAAAGCTCGTAGTTGAACCTTGGGCCTGGCCGTCCGGTCCGCCTCACCGCGTGTACTGGCTCGGCCGGGCCTTTCCCTCTGTGG
AACCCCATGCCCTTCACTGGGCGTGGCGGGGAAACAGGACTTTTACTGTGAAAAAATTAGAGTGCTCCAGGCAGGCCTATGCTCGAAT
ACATTAGCATGGAATAATAGAATAGGACGTGTGGTTCTATTTTGTTGGTTTCTAGGACCGCCGTAATGATTAATAGGGACAGTCGGGG
GCATCAGTATTCAATTGTCAGAGGTGAATTCTTGGATTTATTGAGACTAACTACTGCGAAAGCATTTGCCAGGGATGTTTTCATAATCA
GACGAAGTTAGGGGATCGAAGACGATCGAGA

ATGWTAATGACATAGTACGGCGAGTGAAGCGGCRACAGCTCAAATTTGAAATCTGGCTCTCGGGCCCGAGTTGTAATTTGTARAGGA

26S p PHK TGCTTTTGATGCGGTGCCTTCCGAGTTCCCTGGAACGGGACGCCATAGAGGGTGAGAGCCCCGTCTGGTTGGATGCCAAATCTCTGTA

(KO omail- AAGCTCCTTCGACGAGTCGAGTAGTTTGGGAATGCTGCTCTAAATGGGAGGTATATGTCTTCTAAAGCTAAATACCGGCCAGAGACCG

ATAGCGCACAAGTAGAGTGATCGAAAGATGAAAAGCACTTTGAAAAGAGAGTTAAAAAGTACGTGAAATTGTTGAAAGGGAAGCGT

moit 0oMen TTATGACCAGACTTGGGCTTGGATAATCATCTGGGGTTCTCTCCAGTGCACTTTTCCAGTCCAGGCCAGCATCAGTTTTCGCCGGGGGA

DI /DZ) TAAAGGCTTCGGGAATGTGGCTCCCTCCGGGGAGTGTTATAGCCCGTTGCGTAATACCCTGGCGGGGACTGAGGTTCGCGCATCTGCA
AGGATGCTGGCGTAATGGTCATCAACGACCCGTCTTGAAMCMMCGGACM
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3eprTeynep HoTWXKeci eki Typre Fusarium oxysporum, Fusarium equiseti KaTaTaTBIHBIH KOPCETTI.
AJBIHFaH HOTW)KEHI HAKThIJIAy MaKCaThIHJIA apHAWbI mpaiMepiep KONIaHbUIIBL. Fusarium oxysporum YIIiH
FOF1 »xone FORI apwnaiiel mpaiimeprepi, Fusarium equiseti ymin FEF1 »xone FERI mpaiimepiepi
KoJmaHeUIIel. 2-cyperte kepcetinrenneli, FEF1 sxone FER1 apnaiibl npaiimepnepin konmasranga 400 m.H.
Y3BIHJIBIKTA Oipi3imiKTepl OKbUIIGL. By Fusarium equiseti TypiHe coiikecTirin kepcereni [8; 330].

Karapmap 250—-10000 m.H. MoneKyIanblK Mapkepiep (TeMeHHeH xorapsl Kapail); / — FOF1 xone FOR1;
2 — FEF1 xone FER1 mpaiimepiiepin KongaHFaHIaFrbl PEaKIys HOTHKeIepi

2-cypet. FEF1/FERI1 apHnaiibl npaitmepiepimen (389 m.H.) sxyprizinren ko131 oypsiit (Capsicum annuum L.)
ecimzirineH OemniHin ansiarad Fusarium equiseti (Corda) Sacc. Typine xyprizinren I[ITP
aMILTH(QUKAIMACHIHBIH TeJb JIeKTpodopesi

FOF1 xome FORI1 apnaiibl mpaiimepiepiH KojaaHFaHOa (pparMeHTTEpJiH OKbUIMAyhl 3epTTEITCH
IMITaMMHBIH Fusarium oxysporum TYpiHe >xaTmalTeiabiH Kepceteni. IlItammra FEF1 xone FERI aphaiibt
npaiimepiepin Koinanranna 389 ILH. Y3bIHIBIKTA Oipi3JIUIIKTEpiHIH OKBUIYBI 3€PTTEININ OTHIPFaH TYPIiH
Fusarium equiseti (Corda) Sacc. TypiHe )KaTaTbIHBIH HAKTHLIAN T

Hyxneoruarik Oipi3aigikTepre XYpriziireH 3epTTey *oHe MOPQOJOTHAJIBIK cUMarTaMa HOTHXKelepi
3epTTEeNreH TaMMHBIH Penicillium aurantiogriseum Dierckx TypiHe )aTaThIHBIH KOPCETTI.
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H.H. Cansibexona, XK.T. A6apacymnosa, 3.C. Axubaesa, A.E. CepxxaHoBa

buoskosornueckune ocodoennocrtu Fusarium equiseti

Ion Bo3xelicTBHEM IPHOOB, NOPAXKAIOIINX OBOIIH, C KaXKABIM T'OJOM YMEHBIIACTCS ypOXKai M COKpaIlaeTcst
CpOK XpaHeHHs. BceM M3BecTHa IpakTHUYECKash BaXHOCTh HM3yYEHHS OMOIKOJIOTHUCCKUX OCOOEHHOCTEH
TIPUMEHEHNs MHHOBAIMOHHBIX METOJOB OIPEIENeHHs] BUAOB OOJIC3HETBOPHBIX IprboB. B cratbe pacMmoT-
PEHBI pe3yJIbTaThl MOJIEKYIIPHO-TEHETHIECKOTO X MOP(OIIOTHIECKOT0 NCCIIENO0BAHMS BH/Ia TPUOOB, KOTOPEIH
spisieTcss Bo3OynureneM (dysapuosa nepua (Capsicum annuum L.). Ilpu onpeneneHnd TaKCOHOMHYECKOTO
Mecta MOpdoJoruyeckue OCOOEHHOCTH HE Bceraa ObIBalOT TOYHBIMH. B CBf3M ¢ 5THM HIeHTU(HUKALMs
¢uronarorenHoro Mukpomuuera Fusarium equiseti (Corda) Sacc. mpou3Boauiiach METOJOM IOJIMMEPA3HO-
LenHoW peakiuu. beumm ucnons3zoBansl npaiimeps! NS1 u NS4 npu onpeznenennu koaupymomero resa 18S
pPHK. Ilpu onpeneneHny TreHETHYECKOH ITOCIENOBATEIBHOCTH BHYTPH TPAHCKPHOHMpYIOLIETo creiicepa
xoxupytomuid ren 5.8S PHK 6pumn mcnons3zosans! npaiimepst ITS1 u ITS4. s ammumdukanny goMeHa
D1/D2 rena 26S pPHK Obum umcmonbzoBansl mpaiivepsl NL-1 um NL-4. s Fusarium oxysporum
ucronb3oBansl cneruduaeckne npaiimepst FOF1 u FOR1, st BunoB rpu6oB Fusarium equiseti — FEF1 n
FERI1. Beumn chenansl GuiioreHeTHYECKHEe aHaIM3bl Ha POJCTBEHHBIC CBSI3M IITAMMOB MHKPOOPTaHU3MOB
UCXOMAS M3 HYKIEOTUAHBIX IOCIEJOBAaTENILHOCTEH, IMOIYYeHHBIX B pe3ynbrare cekBeHuposanus JHK.
B pesynprate cexkBeHHMpoOBaHMS ObUT OmpeleNeH BuA mTamMMa. JIOMONHMUTENBHO IPOM3BOIHINCEH
UCCIICZIOBAaHUS 110 ONPEIEICHUI0 MHKPOCKOITMYECKOH, Makpo- M MUKPOMOP(OIOrHYecKoil 0coOeHHOCTEH
mrramMMa.

Kniouesvie crosa: sunel pudos, JHK, pPHK, TILIP, cexBenupoBanue, Fusarium equiseti (Corda) Sacc.,
JIMarHOCTUYECKHH MPHU3HAK.

N.N. Salybekova, Zh.T. Abdrassulova, Z.S. Azhibaeva, A.E. Serzhanova

Bioecological features of Fusarium equiseti

Under the influence of fungi in vegetables, with reduced yield and reduced storage period every year.
Everyone knows the practical importance of studying bioecological features and the use of innovative
methods for determining the types of pathogenic fungi. The article reviewed the results of molecular genetic
and morphological study of species of fungi, which is the causative agent of fusarium pepper (Capsicum
annuum L.). When determining the taxonomic location, the morphological features are not always accurate.
For this purpose, identification of phytopathogenic micromyte Fusarium equiseti (Corda) Sacc. performed by
the polymerase chain reaction. Primers NS1 and NS4 were used to determine the coding gene for 18S rRNA.
In determining the genetic sequences and inside the transcribing spacer of the 5.8S RNA encoding gene,
primers ITS1 and ITS4 were used. NL-1 and NL-4 primers were used to amplify the D1/D2 domain of the
26S tRNA gene. Specific primers FOF1 and FOR1 were used for Fusarium oxysporum, specific primers
FEF1 and FER1 were used for fusarium species Fusarium equiseti. Phylogenetic analyzes were carried out on
the kinship ties of strains of microorganisms as compared to the nucleotide sequences obtained as a result of
DNA sequencing. As a result of sequencing, the type of strain was determined. In addition, studies were
conducted to determine the microscopic macro- and micromorphological features of the strain.

Keywords: species of fungi, DNA, RNA, PCR, sequencing, Fusarium equiseti (Corda) Sacc.
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Chemical composition of essential oil from two species
of Pulsatilla growing wild in Northern Kazakhstan

The aim of the study was to investigate for the first time the chemical composition of the essential oil from
plant species of the genus Pulsatilla of the family Ranunculaceae Juss. — P. flavescens (Zucc.) Juz. and
P. patens (L.) Mill. growing wild in Northern Kazakhstan. The essential oil was obtained from the dried aerial
parts of the plants (stems, leaves, flower heads) by hydrodistillation for 6 hours without steeping in distilled
water and with preliminary steeping in distilled water for 14 hours. The qualitative and quantitative composi-
tions of the specimens of the essential oils were analyzed by the method of GC-MS. The main constituents of
P. flavescens and P. patens essential oil were tricosane (30.9—47.3 % and 45.6 % without steeping in distilled
water and 40.4-50.1 % and 32.9 % with steeping in distilled water for 14 hours), heneicosane (22.1-31.8 %
and 31.5 % without steeping in distilled water and 20.9-30.4 % and 26.6 % with steeping in distilled water
for 14 hours), 2-pentadecanone (11.6-33.8 % and 10.8 % without steeping in distilled water and 6.3—-10.1 %
and 19.2 % with steeping in distilled water for 14 hours), respectively. The results suggested that the essential
oil of P. flavescens and P. patens can have the antimicrobial properties.

Keywords: Pulsatilla, essential oil, tricosane, heneicosane, 2-pentadecanone.

Pulsatilla is a genus of the family Ranunculaceae Juss. The genus Pulsatilla contains about 38 species
worldwide all of which occur in the Northern Hemisphere, mainly in Europe and Asia with two species in
North America. Nine species occur in Europe [1]. There are 6 species of the genus Pulsatilla in Kazakh-
stan [2].

Pulsatilla flavescens (Zucc.) Juz. (Pulsatilla patens ssp. flavescens (Zucc.)) and Pulsatilla patens (L.)
Mill. (Pulsatilla patens ssp. patens) are rare and endangered plant species in Kazakhstan [3]. They are orna-
mental, medicinal and venomous plants with yellow to yellowish-white flowers at Pulsatilla flavescens
(Zucc.) Juz. (Fig. 1) and bluish-violet flowers at Pulsatilla patens (L.) Mill. (Fig. 2).

Figure 2. Pulsatilla patens (L.) Mill.
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P. flavescens and P. patens contain saponins, y-lactones (anemonin) and flavonoids [4]. The official
scientific literature survey showed that there is no previous report on the chemical composition of the essen-
tial oil of P. flavescens and P. patens but there is one for Pulsatilla albana (Stev.) Bercht. & Presl. The pre-
vious study of the essential oil obtained by hydrodistillation for 3 hours of the aerial flowering parts of
P. albana exhibited that pulegone (39.1 %), piperitenone (17.2 %), menthone (16.1 %), 1,8-cineole (8.9 %)
and p-mentha-3,8-diene (4.2 %) were the main compounds. There are oxygenated monoterpenes (87.9 %),
monoterpene hydrocarbons (8.3 %) and sesquiterpenes (1.3 %) in this essential oil. Nonterpene hydrocarbons
were not found among the identified components of the essential oil. Antibacterial screening of the essential
oil showed moderate activity against certain strains of Gram-positive and Gram-negative bacteria [5].

The aim of the study was to investigate for the first time the chemical composition of the essential oil
from rare and endangered plant species of P. flavescens (Zucc.) Juz. and P. patens (L.) Mill. growing wild in
Northern Kazakhstan.

Materials and methods of research

Collection of the material was carried out in places of natural growth of Pulsatilla flavescens (Zucc.)
Juz. and Pulsatilla patens (L.) Mill. on the territory of State National Natural Park «Burabay» (Northern Ka-
zakhstan, Akmola Region, the town of Shchuchinsk). Specimens for the study were collected on 27-30 April
2015 in the stage of full blossoming. P. patens was observed on stony slopes of hills, in dry steppes;
P. flavescens — on edges of pine forests, on steppe slopes of hills. Identification and documentation (certifi-
cates of the specimens) of the plant species were made by Dr. Tamara Stikhareva. The herbarium of the iden-
tified plants was placed at the Department of Breeding of Kazakh Research Institute of Forestry and Agro-
forestry in Shchuchinsk under herbarium code 27.04.2015/02 for Pulsatilla flavescens (Zucc.) Juz. and
29.04.2015/03 for Pulsatilla patens (L.) Mill. Drying to the air-dry condition of the raw material was done in
a well-ventilated room, spread out on a paper by smooth thin layer (3—4 c¢m) and frequent turning.

Essential oil was obtained from the dried aerial parts of the plants (stems, leaves, flower heads) (100 g)
by hydrodistillation in a Clevenger-type apparatus for 6 hours (samples Ia-IVa). The yield averaged 0.02—
0.13 %. In samples Ib-IVb the dried aerial parts of the plants (stems, leaves, flower heads) (100 g) were pre-
liminary steeped in distilled water for 14 hours and then the essential oil was isolated by hydrodistillation in
a Clevenger-type apparatus for 6 hours. Steeping in distilled water was performed for the aim of destruction
of the cell structure of plants and the release of components of the essential oils locating in the bound form.
The yield averaged 0.02—0.06 %. The isolated essential oil was collected by ethyl acetate and then it was va-
porized and weighed. The external characteristic of the essential oil — it is a transparent oil of a light-yellow
colour with a slight specific smell.

The qualitative and quantitative compositions of the specimens of the essential oils were analyzed by
the method of chromate-mass-spectrometry on Agilent Technologies 7890A GC System gas chromatograph
with Agilent Technologies 5975C mass selective detector. There was used the HP-5MS capillary column
(5 % Phenyl Methyl Siloxane, 30 m % 250 mm x 0.25 mm) at the flow rate of the carrier gas of helium
1 mL/min. Temperature of the injector block was 230 °C. For 10 min the temperature of the column was
40 °C, with the programming of the temperature up to 240 °C at the rate of changing the temperature
2 °C/min, and then this column was set into isometric mode of operation for 20 min. The injection mode was
splitless. The volume of the sample was 0.2 mL. Conditions of the recording of mass spectra were 70 eV, the
range of mass was m/z 10-350. The percentage of the components was calculated automatically starting from
the areas of peaks of the total chromatogram of ions. The components were identified on mass spectra and on
retention time with the use of library Wiley 275.1, National Institute of Standards and Technology V. 2.0
GC/MS and literature [6].

Results and discussion

The qualitative and quantitative analyses of the essential oils of P. flavescens and P. patens showed that
aliphatic hydrocarbons (64.0-96.9 %) were the major constituents. Table shows that the main constituents of
P. flavescens and P. patens essential oil were tricosane (30.9—47.3 % and 45.6 % without steeping in distilled
water and 40.4-50.1 % and 32.9 % with steeping in distilled water for 14 hours), heneicosane (22.1-31.8 %
and 31.5 % without steeping in distilled water and 20.9-30.4 % and 26.6 % with steeping in distilled water
for 14 hours), 2-pentadecanone (11.6-33.8 % and 10.8 % without steeping in distilled water and 6.3—10.1 %
and 19.2 % with steeping in distilled water for 14 hours), respectively. Almost in all the studied specimens of
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the essential oils of P. flavescens and P. patens there was revealed the content of tetradecane, pentadecane
(except sample IVa) and nonadecane (except sample IIb).

Table
Constituent composition of essential oil from P. flavescens and P. patens
Content, %
. P. flavescens P. patens
Constituent RI calc. I I T v

a b a b a b a b
Tridecane 1300 0.5 - - 2.2 — - 0.7 2.3
Tetradecane 1400 1.4 0.8 1.6 4.5 1.9 0.8 1.3 4.7
Pentadecane 1500 5.4 34 2.2 5.1 3.8 2.5 — 3.1
B-Bisabolene 1500 — 0.7 — — — — — —
6-Cadinene 1514 - 0.7 - - — - — -
2-Pentadecanone 1682 33.8 9.7 15.6 6.3 11.6 10.1 10.8 19.2
1-Pentadecanal 1693 - - - - — 1.0 — -
Heptadecane 1700 — 0.8 1.2 — — 1.1 — 2.3
2-Heptadecanone 1875 — — — — — 2.6 — —
Nonadecane 1900 3.6 3.2 3.7 - 3.6 3.1 3.9 2.8
Hexadecanoic acid 1942 - - - — - 0.9 - —
Eicosane 2000 - - - - — 1.3 — -
Heneicosane 2100 22.1 22.6 29.5 30.4 31.8 20.9 31.5 26.6
Docosane 2200 - 3.1 33 - — 4.6 3.1 -
Tricosane 2300 30.9 50.1 38.8 47.8 47.3 40.4 45.6 32.9
Pentacosane 2500 - 4.2 - - — 7.1 — -
Total identified 97.7 99.3 95.9 96.3 100 96.4 96.9 93.9

Note: a — without steeping in distilled water; b — with steeping in distilled water for 14 hours.

It is known that waxes covering leaves and other plant organs are rich in hydrocarbons. We suppose
that the probable origin of alkanes (tricosane, heneicosane and others) identified in the essential oils of
P. flavescens and P. patens is related to the epidermis tissues and these alkanes were located in the cuticular
waxes [7-9].

Tricosane and heneicosane have antimicrobial properties [10—15]. One can suppose that the essential oil
of P. flavescens and P. patens can have the antimicrobial properties.

An interesting fact of this essential oil is the presence of methyl ketone — 2-pentadecanone. The methyl
ketone activity provides protection of the plants from herbivores and fungal pathogens. 2-pentadecanone has
the insect repellent properties.

The quantitative composition of the main components of the essential oils of P. flavescens and
P. patens derived without the preliminary steeping in distilled water of the air-dried plant material differs
from that one with the preliminary steeping in distilled water for 14 hours. In samples I and II of the essential
oil, derived with the preliminary steeping in distilled water for 14 hours of the air-dried plant material, con-
tent of tricosane is 1.2—1.6 times higher, content of heneicosane is insignificantly higher and content of
2-pentadecanone is 2.5-3.5 times lower in comparison with the same samples of the essential oil derived
without the preliminary steeping in distilled water. In sample III of the essential oil, derived with the prelim-
inary steeping in distilled water of the air-dried plant material, content of tricosane is on the contrary
1.2 times lower, content of heneicosane is 1.5 times lower, content of 2-pentadecanone is insignificantly
lower in comparison with the same sample of the essential oil derived without the preliminary steeping in
distilled water. In sample IV of the essential oil of P. patens, derived with the preliminary steeping in dis-
tilled water of the air-dried plant material, content of tricosane is 1.4 times lower, content of heneicosane is
1.2 times lower and content of 2-pentadecanone is 1.8 times higher in comparison with the same sample of
the essential oil derived without the preliminary steeping in distilled water. Habitats and the process of ex-
traction have an influence upon the chemical composition of essential oils. So, some changes have been seen
in the quantitative and qualitative compositions of the essential oils at extraction with the preliminary steep-
ing in distilled water of samples collected from various habitats. Natural differences have not been identified.
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According to the flora of Kazakhstan [2] the studied plants belong to two different species —
P. flavescens (Zucc.) Juz. and P. patens (L.) Mill. However in European flora [1] the above-mentioned
plants belong to one species — P. patens, but to different subspecies — Pulsatilla patens ssp. flavescens
(Zucc.) with yellow to yellowish-white flowers and Pulsatilla patens ssp. patens with bluish-violet flowers.
When comparing the essential oils of two species of Pulsatilla, one can see that the qualitative and quantita-
tive compositions of the components do not have a considerable difference.

The results can be used in future investigations of P. flavescens and P. patens, to improve the new
knowledge about these species.
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Chemical composition of essential oil from two species ...

B.1O. Kupumnos, T.H. CtuxapeBa, M.B. Cepadpumouu, ®.T. Mykaiesa,
A.B. T'epunr, JILA. Capcenbaesa, I'.A. AtaxxanoBa, C.M. AnekeHoB

Coarycrik Kazakcranaa ecetin Pulsatilla exi TypJepinin
3¢up MailIapbIHBIH XUMHUSIBIK KYPaMbl

3eprreynin makcatsl Conrycrik Kasakcranna ecerin Ranunculaceae Juss. — P. flavescens (Zucc.) Juz. xone
P. patens (L.) Mill. tyxeiMuaceiasly Pulsatilla TybICEI ©CIMAITIHEH anbIHATHIH d(GUp MaWbIHBIH XUMUSIIBIK
KypaMBIH QJFalll peT 3epheney Ooinsl. Dpup MalbIH ©CIMAIKTEpAiH KeNKeH >XepycTi OeiikTepiHeH
(cabaxrap, *xambIpakTap, TyJ OacTapsl) Ta3apThUIFaH Cyla Cylaychi3 6 caraT OOHBI TMAPOIUCTHIULILUSIIAY
JKOHE aJIIBIH ajla Ta3apThUIFaH cyna 14 carar OOHBI Cynay XKOJNBIMEH ajbIHIBL D(GUp Maiiaphl yiariepiHin
camanblK JkoHe caHablk KypambiH ['X-MC opmiciMen tanmaunsl. P. flavescens waHe P. patens >¢up
MalilapblHbIH HETi3ri KOMIOHEHTTepi, caiikec Tpuko3aH (30.9-47.3 % sxone 45,6 % TasapThliFaH cyna
cynaycs3 xaHe 40,4-50.1 % sxone 32,9 % TazapTeunraH cyna 14 carat Goiibl cynaymeH), reHeiikosan (22.1—
31.8 % xone 31,5 % TazapTeutFaH cynaa cynaycers xoHe 20,9-30,4 % »xone 26.6 % TazapThurraH cyzaa 14
carar 0olibl cynaymen), 2-neHraaekanoH (11.6-33,8 % xone 10.8 % TazapThurFaH cya Cyiaaychl3 xoHe 6,3—
10,1 % >xome 19.2% Tazapreurran cyna 14 carar Ooifbl cylaymeH) OONIBI. AJBIHFAH HOTIDKEIEp
P. flavescens xone P. patens >pup MaibIHBIH MUKpoOTapra Kapchl KacueTTepi Oap eKeHAIriH Ooinkayra
MYMKIHIIK Oepi.

Kinm ce30ep: Pulsatilla, >up maiibl, TpuKo3aH, reHeliko3aH, 2-IIeHTaIeKaHOH, MHUKpOOTapFa KapChl KacHeT.

B.1O. Kupumnos, T.H. Ctuxapesa, M.B. Cepadpumonuu, @.T. Mykariesa,
A.B. I'epunr, JI.A. CapcenbaeBa, ['.A. AtaxanoBa, C.M. AnexeHoB

XuMHu4YeCcKHid cocTaB 3 (pMpPpHOro MacJjia AByxX BuaoB Pulsatilla,
npouspacrawimux B Ceepuom Ka3zaxcrane

Llenbro MccenoBaHUs SBISUIOCH M3y4YEHHE BIIEPBbIE XMMHUUYECKOIO COCTaBa 3()MPHOrO Macjia U3 PacTeHHs
pona Pulsatilla cemeiictBa Ranunculaceae Juss. — P. flavescens (Zucc.) Juz. u P. patens (L.) Mill., npous-
pacraromux B CeBepHoM Kaszaxcrane. DdpupHoe Maciio nosrydaiy U3 BBICYIIEHHBIX HaJ3€MHBIX 4acTei pac-
TeHUH (CTeOJIN, TUCThs, IIBETOYHBIC TOJIOBKH) IMyTeM THAPOAUCTUIIALMY B TeueHHe 6 JyacoB 0e3 3aMadyuBa-
HUSI B IMCTWUINPOBAHHON BOJE M C IIPEIBAPUTEILHBIM 3aMadlBaHHEM B JUCTHILINPOBAHHON BOJIE B TEUCHHE
14 yacoB. KauecTBeHHBIH 1 KOJIMYECTBEHHBIH COCTaB 00pa3loB d(HPHBIX Macel aHAIM3HPOBATIH METOJOM
I'’X-MC. OcHoBHBIME KOMITOHEHTaMH 3dupHoro Macna P. flavescens u P. patens Gvum Tpukosan (30.9—
47.3 % u 45,6 % 06e3 3amaunBaHus B quctiiumpoBanHoi Boje u 40,4-50.1 % u 32,9 % c 3amaunBaHuEeM B
JICTUIUTHPOBAHHOM Bojie B TeueHHe 14 yacoB), reHeiiko3aH (22.1-31.8 % u 31,5 % Ge3 3amaunBaHus B JHC-
TriutnpoBanHoi Boje u 20,9-30,4 % u 26.6 % ¢ 3aMaunBaHUEM B JUCTUIIMPOBAHHON BOJie B TeueHue 14 ua-
coB), 2-nenTtanekanoH (11.6-33,8 % u 10.8 % Ge3 3amauuBaHus B AUCTWIIMPOBaHHOH Boxe u 6,3—10,1 % u
19.2 % c 3ama4nBaHUEM B JUCTUIIMPOBAHHON BOJE B TeueHue 14 yacoB), COOTBETCTBEHHO. [lomyueHHbIE pe-
3yJIbTaThl MO3BOJIMIM IIPEIIOI0KHUTh, 4To 3dupHoe mMacino P. flavescens and P. patens MOXKeT NpPOSIBIATH
NIPOTUBOMHKPOOHEIE CBOMCTBA.

Knioueswvie cnosa: Pulsatilla, 3bupHoe Macio, TpUKO3aH, FeHEHK03aH, 2-TICHTaIeKaHOH, TPOTHBOMHUKPOOHEIC
CBOMCTBA.
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Biusinue npoMbllJIEHHBIX NPeANPUATHI HA 3arpsi3HEHUE
atmocgepHoro Bo3ayxa r. Kaparanabl

IIpobnema XMMHYECKOTO BO3JEHCTBHS Ha aTMOC(EPHBIN BO3MyX BCETIa aKTyasdbHa ISl KPYIMHBIX TOPOJIOB,
T/l IPOMBIIIJIEHHBIH MOTEHIUAI MPOAOIKAET PACTH, OKA3bIBasi TEXHOT€HHOE BO3/EHCTBHE HAa OKPYIKAIOILYIO
cpeny. Ilo manuemvm PI'Y «JlenapramenTa sxonoruu no Kaparanaunackoii obnactu Komurera sxonoruyeckoro
perynupoBaHusl ¥ KOHTpoIss Munncrepcrsa sHepreTuku PK», 00beM 0OIIMX MPOMBIIIIEHHEIX BEIOPOCOB B
aTMocepHBI Bo3ayx obiactu Toibko 3a 1 momyromme 2017 1. cocraBmi 308,0 Teic. ToHH. OCHOBHOI
TIPUHIUIUATIBHBIN acClIeKT MPOMBIIIIEHHON JiesTeNbHOCTH B Kaparanmackoit 001acTi CBUIETENLCTBYET, YTO
BEICOKAst JIOJ XHMMHYECKHX BENIECTB YJABIMBACTCS OYMCTHBIMH YCTAHOBKAMH  IIPOMBIIIIEHHBIX
HPEINpPUATHIH ¥ XapaKTepU3YeTcs ONpeNeeHHbIM KO3(p(UIMEHTOM 3MHCCHOHHOI Harpy3ku. C nenbio
aHaNM3a CTEMEHW 3arpsA3HeHHus aTtMocepHoro Bosayxa KaparaHauHckol o0JIaCTH — ONpeNessiInCh:
B3BEIIEHHbIE YacTUIbI (IIBUIB), B3BELIEHHBIE YacTUIlbl PM-2,5, B3Bemennsle yactuisl PM-10, nuokeun cepsl,
pacTBopuMble Cynb(aThl, AUOKCHJ YIIEpoaa, OKCHJI YIriIepoaa, AUOKCHJ a30Ta, OKCHJI a30Ta, O30H,
cepoBoniopor, (eHod, (TOPUCTBIA BOJOPOJN, XJOP, XJIOPHCTBIH BOJOPOJ, YIJIEBOAOPOABI, aMMHMAK,
(opmanserun.

Kniouesvie cnosa: XUMHYECKHE BEIIECTBA, aTMOC(l)eprIﬁ BO34YyX, INPOMBINUICHHBIC BI)I6pOCI)I, HUHACKC 3a-
TpA3SHECHUSA aTMOC(i)epLI, CyMMapHLIﬁ TOKa3aTeyb 3arpA3HCHUA.

Kaparanga — kpymHBIH HHIYCTPHAIBHEIN IIEHTP ¢ HacelleHneM okojo 492 Teic. yenmoBek. CTparernde-
CKO€ TOJI0KEHHE TOpoAa 00YCIIOBICHO YIiIeA0ObIUeH U MPOMBILUICEHHOCTBIO, KOTOPHIE CO3JAI0T CBOIO CO0-
CTBEHHYIO aTMOC(epHYyI0 30HY, HEOOXOAMMYIO AJsl U3YUECHHUS B MOCTOSHHOM peskuMme [1]. Beuiu cozmansl
MOCTHI HAOJFOICHUI 32 COCTOSTHUEM aTMOC(EPHOTO BO3yXa MO FOPOAY, BKIIOYAs H aBTOMATHUECKHE: HEMOo-
cpenctBeHHo B 1eHTpe Kaparannmer (yron yn. Jlennna u np. byxap-Xeipay, 1; yi. Epmexona, 116; ropoxn-
CKOM akuMmaTt (B paiioHe cTaporo asponopra); Ha FOro-BocTtoke ropoga no ynuue MykanoBa, 57/3); Ha OK-
pauHe ropojga — 1o yiawuie buprozosa, 15 (Hoebeiii Malikyayk), B paiione OonbHHUIbI [IpUIIaxXTHHCKA U Ha
a’poJIoTnYecKoi craHiuu (p-H a’pornopra «['opozckoii»). Ha pa3nuynpix mocrax HaOIHOASHUH OBbLI MPOU3-
BeZIeH 0TOOp mpob aTMocdepHOro Bo3ayxa mo-pasHomy: 4 pasza B cyTku Ha mocty Ne 1. Ha moctax NeNe 2, 3,
4 — 3 paza B cyTku; Kaxaple 20 MuHyT Opanu npoOsl atmochepHoro Bo3ayxa Ha noctax NeNe 5, 6, 7. IIpo-
BeJieHNe HaOJII0AeHNH 32 aTMOC(EPHBIM BO3yXOM IPOXOIMIIO B IBYX PEXKHUMAax: TUCKPETHOM U HEMPEPHIB-
HoM. [IpH quCKpeTHOM pexuMe IPOBOAMIICS pydHO oTOOD (Tadm. 1) [2].

Ha pucynke pacmosiokeHa cxema CTalMOHAPHOW CETH HAIMOHAJIBHON THAPOMETEOPOJIOTHYECKON
cnyx0b1 PK m1s HaOmomeHuit 3a 3arpsisHeHueM atMocdepHoro Bosayxa ropoja Kaparanasl Ilpennaszna-
YeHa JUIS BBITIOJNHEHUS OrokeTHOH mporpammbl 039 «Pa3BuTHE THIPOMETEOPOTOTHYECKOTO W DIKOJIOTH-
4ecKoro MOHUTOpuHra» nognporpammsl 100 «[IpoBeaenne HaOMIONEHHI 32 COCTOSIHUEM OKPYKAIOLIEH cpe-
IbD», C Y4eTOM TEHICHLMHU MPOUCXOISIIINX HM3MEHEHUI YPOBHS 3arps3HEHHsI U COCTOSHHS OKpY’Karomien
cpenbl Ha Tepputopuu PecnyOnuku KazaxcraH u mo3BoiisieT oneHUBaTh 3(PQEeKTHBHOCTh MEPOTPHSITHH B
o0acTu oxpaHbl okpyskaromieit cpespl [2]. 1o maHHBIM cTanMoHapHOU ceTr HaOmoaeHui . Kaparanmb! om-
penensics ypOBeHb 3arpsi3HEHHs aTMOC(HEPHOTO BO3/AyXa Topoia. Y POBEHb OLICHUBAJICS IOCPEACTBOM CTaH-
maptHoro uuaekca (CH). CreneHb 3arps3HeHus aTMOCc(epHOro BO3ayXa ONpeaessuiach M0 YeThIPeM Ipaja-
uusam 3HaueHnit CU [3]. YpoBeHs 3arpsi3sHeHHs aTMOC(HEPHOT0 BO3AyXa ropoja Obl1 OmnpeesicH Kak «OueHb
BBICOKMII», TaK KaK CTEINCHb 3arpsi3HEHUs] aTMOcepHOoro Bo3ayxa no 3HaueHno CHU Obuta paBHa 16 (oueHb
BBICOKHN YPOBEHB ).
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Tabnuma 1

MecTto PacCmoja0oKeHus 1MoCcToB HAOJIIOAeHNH 1 onpeaejasieMbi€¢ IPUMECH B I'. Kaparaﬂz[e

Homep | Cpoxu |IIpoBenenue Onpenensemsle
o Anpec mocta
mocra | orbopa |HaOromeHUH MIPUMECH
1 4 paza Abdponorudeckas craniius | B3Bemennbie 4acTUIBI (TIBLTH), TUOKCH]T CEPHI, CYITb-
B CYTKH (p-H asponopTa «I"opoacKoii») (haTeI, OKCHJT yTIEpoa, TUOKCHIT a30Ta, (HheHOIT
3 YYHOM OT- ron yi. Jlennn BEIIICHHBIC YaCTHIIBI (IIBLTB), THOKCH] CEPHI, OKCHT
P VYro Jlenuna B3geme € 4ac OKCH]I ce OKC
op TIpo u ip. byxap-Xeipay, TIIEPOAa, TUOKCH a30Ta, MaJIbJIeTU T
0 0 Byxap-Xsipay, 1 epoja, TMOKCH]I a30Ta, (hopMmasbie
4 3 pasa |(TUCKpeTHBIE V. buprosona, 15 B3Bemrennrie yacTUIIBI (TIBUTE), JHOKCH CEPBI, OKCH]
B CyTKH | METOJBI) (HoBprit MaiikyyK) yraepoja, IMOKCHA a30Ta, PeHoI, popMabIeTu
B3Bemrennrie yacTUIIBI (TIBUTB), JHOKCH CEPBI, OKCH]
7 V. Epmekosa, 116 bt (L), PPl
yraepoaa, HOKCH a30Ta, OKCHI a30Ta, (PEHOIT
Bssemennsie yactumpl PM-2,5, B3BelIEHHBIE
5 V1. Mykanosa, 57/3 gacTtunbl PM-10, mnokcua cepbl, OKCHI YTIIIepo/ia,
Kasicsie B menpe- JIUOKCHUJ] M OKCHJ] a30Ta
BIBHOM T'oponckoi akumar
6 20 MUHYT p N P B3pemennsie yactuiiel PM-2,5, B3BeIICHHBIC YaCTH-
pexume | (B palioHe cTaporo a’ponopra)
Paiior GoMbHIMLEL usl PM-10, auokcup cepbl, OKCUA yraepoaa, TUOKCH]L
8 (MprmaxTiHCK) W OKCHJI a30Ta, 030H, CEPOBOJIOPO], AMMHAK
AT ol
o 5
, 5] »
Hosas Ysewxa 5

KaparaHga
Kaparangb!

W
choe
2o

AxTac
Axrac

focken
Bocreh

O

¥7: Kapnga Mapucs

noc. oTaeneHne
Tpynosoe ayna [locked

[

A - Craunonapnsie nocTsi

D = ABTOMaTHYECKHE NOCTH

. 1 - Homepa nocros

Pucynok. CxeMa pacroyioKeH sl CTAIlMOHAPHONW CETH HAOIIOACHHUH
3a 3arpsi3HeHHeM atMocdepHoro Bo3ayxa ropoaa Kaparausl

Habnronenust 3a cocrosiareM aTMocdepHoro Bo3ayxa r. Kaparanjipl ycTaHOBWIIH, YTO Oojiee BCero ar-

MOC(EpHBIi BO3IyX 3arpsA3HEH B3BCIICHHBIMH YacThIlaMu PM-2,5 B paiione nocta Ne 8 (mukpopaiion [1pu-
IIaXTUHCKA). B 1eoM 1o ropoay cpemHue KOHIEHTPAIlMM B3BEIICHHBIX dacTuil PM-2,5 coctaBisuim

2,2 II[1Kc.c., B3Bemennbix dactun PM-10 — 1,2 I1[IKc.c., mnokcuma azora — 1,2 I1/IKc.c., penoma —
2,1 ITJIKc.c., popmansaeruaa — 1,2 ITJIKc.c., KOHIIEHTpAaLUK APYTUX 3arps3HSIONIMX BEIIECTB HE IPEBbI-

mamu [1JIK (Tabm. 2).
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BrivsiHme npoMbILNEHHBbIX MPEANPUATUN Ha 3arpsi3HEHME ...

Tabnuma 2

CpeaHecyTouyHble U MaKCHMAaJIbHbIe KOHIeHTpanuu 3B no ropoay Kaparaunne

No 3arps3HsIoLMe BEIeCcTBa ITJIKc.c. I OKwm.p.
1 |B3Bemennsie yacTunsl PM-2,5 2,2 15,92
2 |B3Bemennsie wactunpsl PM-10 1,2 8,5
3 |/Imokcup a3oTa 1,2 2,1
4 |Denon 2,1 1,8
5 |Popmanbiuerun 1,2 —

6 |Okcun yriepona - 14,5
7 |O3o0m — 1,0
8 |CepoBonopon — 6,0

MakcumanbHBIe pa3oBbIe KOHIIEHTPAIMM B3BEMICHHBIX dacTthull PM-2,5 cocraBumm 15,92 ITJIKwm.p,
B3BemeHHbIX yacTuny PM-10 — 8,5 IT[AKwm.p, okcuma yrnepoma — 14,5 ITIJKwm.p, auokcupga a3ora —
2,1 TIJIKm.p, o3oma — 1,0 TTJIKm.p, cepoBogopoma — 6,0 I1[IKwm.p, denoma — 1,8 TIJIKm.p, ocTansHbIe
3arps3HsIONINe BemecTa He nmpesbimany 1K (tadm. 3).

XapakTepHncTHKAa 3arpsA3HeHHs aTMocdepHOro Bo3ayxa r. Kaparanani

Tabnuma 3

CpenHsisi KOHIIEHTPAIHSI

MaxkcumanbsHas pa3oBasi KOH-

Yucio CJIy4acB NMPEBBIIICHUSA

TTpimecs (gc.c.) neHTparms (gM.p.) TTIKMm.p.
M| e e, | " | s Tieep, | > VI |5 TVIK =10 K

B3Bemenanie YacTHIIBI 0.1 0.9 0.5 1.0
(TIB17TH)
B3Bemenanie 9acTHIIBI
PM-2.5 0,1 2,2 2.5 15,92 4128 196 18
B3Bemenanie 9acTHIIBI
PM-10 0,1 1,2 2,6 8,5 1678 22
Jlnoxcun cepul 0,020 0,396 0,247 0,494
CynbhaTsl 0,01 0,01
Okcwup yriepojna 1 0,4 72 14,5 135 33 17
Jlnokcu azora 0,05 1,2 0,42 2,1 439
Oxcup a3ora 0,009 0,15 0,34 0,85
O30H 0,029 0,956 0,166 1,0 1
CepoBoJiopoa 0,001 0,048 6,0 17 10
denon 0,006 2,1 0,018 1,8 72
AmMuak 0,01 0,25 0,08 0,39
DopManbaerua 0,012 1,2 0,024 0,480
CymMma VB 0,9 5,4
Meran 0,7 5,4

CocTtosiHue aTMOC(HEPHOTO BO3/TyXa 110 JIAHHBIM SITU30IMYCCKUX HAOTIOACHUN TOKA3aIH KOHIICHTPAIHH
3B Ha 19 smBaps, 11, 12, 14, 15 dbeBpans Ha mynkTe HaOmoxerust Ne 8. MakcuManbHas pa3oBast KOHIICHTPA-
nus cepoBogopona cocrasuina 1,5 ITJIK, ¢pernoma — 1,3 I1/IK. KonmenTpauy B3BEMICHHBIX BEIIECTB, THOK-
CUJa Cephbl U a30Ta, OKCHJA a30Ta, OKCHJA YIIIepoaa, aMMuaka, (hopMasberuaa, o JaHHBIM HAOIOICHHIA,
HaXOJWIXCh B Mpeaesax J0IMyCTUMON HOPMBI (Ta0. 4).

Cocrosinue aTMOC(l)epHOI‘O BO3ayXa Mo JaHHBIM 3MMU30AUIECCKHUX HaO0JIIOIeHHH B T. Kaparaﬂz[e

OmnpenensieMble IpUMeCH Qs Mr/M qu/TLAK
1 2 3
B3BenieHnpie 9acTUITBI (TTBLITH) 0,06 0,1
Jnoxcua cepsl 0,017 0,034
Okcup yriepona 2,1 0,4
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MpononxeHnue tTadbnuus 4

1 2 3
Jlmoxcua a3ora 0,03 0,13
Oxcup a3ora 0,02 0,06
CepoBoJiopoa 0,012 1,5
®deHOI 0,013 1,3
YrneBogopoast 62,8 —
AmMuak 0,10 0,52
dopmanbaeruy 0 0

Heobxomumo oTMeTuTh, YTO BBICOKasi A0 3B ynmaBnuBaeTcss OYMCTHBIMH ycTaHOBKaMu (1o 80 %).
Kaparanna xapaktepu3syeTcst HU3KUM K03 GUIIMEHTOM dMUCCHOHHON Harpy3ku (£ = 0,1).

B 3axiouenne xoTenoch Obl OTMETHTBH, YTO MPOBEICHHE HAOMIONCHHH 32 aTMOC(EPHBIM BO3IYXOM
MIPOXOJIMIIO B IBYX PEXUMAaxX: TUCKPETHOM W HEMpepbIBHOM. C y4eTOM TEHIEHIIMH MPOUCXOAAIINX U3MEHE-
HUW ypOBHS 3arpsS3HCHUS U COCTOSIHHSI OKPY’KAIOIIeH cpeabl Ha Tepputopuu Pecny6nmkn Kazaxcran Obuia
oleHeHa 3(PPEKTUBHOCTh MEPONPUSATHI B 00JACTH OXpaHbl OKpysKatomed cpensl. I1o gaHHBIM cTanuoHap-
HOU ceTn HaOmoeHn# r. Kaparansl, ypoBeHb 3arpsisHeHUs1 aTMOC(EepHOTO BO3IyXa ropojia ObUT onpeiesieH
KaK «OY€Hb BBICOKHI», TaK KaK CTETEHb 3arpsa3HeHns aTMocdepHoro Bo3ayxa 1o 3Hauennto CU Obuia paBHa
16. B menom no ropofy cpeqHHe KOHIEHTPALUH B3BEIICHHBIX YaCTHL, AUOKCHIA a30Ta, (heHomna, Gopmalib-
nerupa npesbimanu [JIK. Dxonoruueckast 6e30MacHOCTh SIBISETCA 0053aTEIBHBIM YCIOBUEM YCTOMYMBOTO
COLIMATbHO-3KOHOMHYECKOTO PAa3BUTH PETHOHA WM BHICTYIAE€T OCHOBOW COXPAHEHHS M BOCIPOHM3BOJCTBA
MPUPOAHBIX SKOCHCTEM. B mocienHue roabl SKOHOMUKA 00JacTH pa3BuUBaeTcs TUHaMU4HO. OIHAKO Tpo-
MBILUICHHBIH KOMIUIEKC PErHOHA, UMesl BaXKHOE COLMAIbHO-DKOHOMUYECKOE 3HaYCHUE, OKa3bIBACT CEpbe3-
HO€ HEraTUBHOE BO3JICHCTBHE HAa OKPY’KAIOIIYIO CPEAY, YBEITHYNBas KOJTUIECTBO U KOHIICHTPAIIHIO XUMUYe-
CKHX BEILECTB B aTMOC]epe.

Crmcok arepaTypsl

1 JlaHHBIE OTHeNa PETYIUPOBAHMS IIPUPOJOIOJIB30BAHUS U IKOJIOTMYECKOT0 MOHHTOpHHTa KaparaHguHCKOro 00JIacTHOTO
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K.A. Hypneibaera, M.A. MykamieBa, B.JI. Cyp>ukos,
I'. K. Mykamesa, A.E. CrapukoBa

Kaparanabl Kaj1acbIHbIH aTMOC(epAaJIbIK ayachbIHbIH
JIACTAHYBIHA OH/IIPIC OPBIHAAPBIHBIH dCepi

ATMochepalblK ayara XUMHSUIBIK dCep €Ty ipi Kajanap YIUiH YHeMi ©3eKTi Maceie OOJbI Tabbliaasl, OHAA
KOpIIIaFaH OpTaFa TEXHOTCH[II dCep ETETiH OHEPKACIITIK aneyeT ocim keneai. Kaparanasl 00IbICH OOWBIHIIA
9KOJIOTHSI AeNapTaMEHTiHIH ODKONOTHSIBIK PeTTey >koHe Oakpuiay komureri, KP DHeprernka mMuHHCTpIIITi
MortiMeTi GOHBIHIIA, OOJBICTHIH aTMOc(epanarsl Kajllbl OHIIPICTIK KaJABIKTapAbIH MIBFAPBIHIBLIAPBIHEIH
skanmbl keseMi 2017 sxputasiy OipiHm xapTeKeUIIBFBIHAA 308,0 MbIH T Kypaasl. KaparaHpl 0OIBICEIHIAFBI
OHEPKACINTIK KbI3METTIH HETi3ri KaFuJachl XUMHSUIBIK 3aTTapblH JKOFapbl YJIeC CAIIMarbl ©HEPKACIITIK
KOCIMOPBIHAAPABIH Ta3apTy KOHABIPFBUIAPBIHAA YCTaJbIHYbIHA OailmaHelcTel Oomanel, Oenrimi  Oip
SMHUCCHSUIBIK JKYKTeMe KoddduiueHTiMeH cunarrananbl. KaparaHabl OONBICBIHIA ayaHBIH JacTaHy
JOPEKECIH Tanaay YIIiH TOMEHIETiIep aHbIKTalgbl: TOKTAThUFaH Oeuiekrep (LIaH), TOKTaTbUraH PM-2,5
Gemmexrepi, cycnenaupiarer PM-10 Oemmiekrepi, KYKIpT IHOKCHAI, €pUTIH CyIb(arTap, KOMipKBIIIKBLIT
ra3pl, KOMIPTETi TOTHIFBI, 30T IUOKCHI, a30T OKCHII, 030H, CyTeri cynbui, GpeHomn, cyreri GTopsl, XJiop,
CyTeri XJIopui, KeMipCyTeKTep, aMMHaK, (hopManbaerus.

Kinm ce30ep: XUMUSIIBIK 3aTTap, arMoc(hepanblk aya, OHEpPKACINTIK MIBFapbIHIBUIAP, aTMOC(hEpalbIK
JacTaHy MHJIEKCI, JKaJIIIbl JJACTaHy UHICKCI.
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BrivsiHme npoMbILNEHHBbIX MPEANPUATUN Ha 3arpsi3HEHME ...

K.A. Nurlybaeva, M.A. Mukasheva, V.D. Surzhikov,
G.Zh. Mukasheva, A .E. Starikova

Impact of industrial enterprises on atmospheric air pollution of Karaganda

The problem of chemical exposure to atmospheric air is always relevant for large cities, where the industrial
potential continues to grow, having an industrial impact on the environment. According to the RSU
«Department of Ecology in the Karaganda region of the Committee for Environmental Regulation and
Control of the Ministry of Energy of the Republic of Kazakhstany, the volume of general industrial emissions
into the air area, only for the first half of 2017 amounted to 308.0 thousand tons. The main principle aspect of
industrial activity in the Karaganda region testifies that a high proportion of chemical substances is captured
by treatment plants of industrial enterprises and is characterized by a certain emission load factor. To analyze
the degree of atmospheric air pollution in the Karaganda region, we determined: suspended particles (dust),
suspended PM-2.5 particles, PM-10 suspended solids, sulfur dioxide, soluble sulfates, carbon dioxide, carbon
monoxide, nitrogen dioxide, nitrogen oxide, ozone, hydrogen sulphide, phenol, hydrogen fluoride, chlorine,
hydrogen chloride, hydrocarbons, ammonia, formaldehyde.

Keywords: chemical substances, atmospheric air, industrial emissions, atmospheric pollution index, total
pollution index.
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Antioxidant activity of amino derivatives of santonin
extracted from the plant Artemisia gracil. Krasch. et

In this paper, the results of a study of the biological activity of amino derivatives of sesquiterpene lactone
santonin are shown. The study of the antioxidant activity of santonin and their amino derivatives was carried
out using the method of initiated biochemiluminescence. And also the above-ground part of the plant Artemi-
sia gracil. Krasch. — wormwood finely-chained by the chloroform extraction method, the sum of extractive
substances is obtained. As a result of column chromatography of the sum of extractive substances,
sesquiterpenoid santonin was isolated. Synthesis of natural sesquiteroids with an amino group allows the
preparation of new compounds with a wide spectrum of biological activity, as well as the formation of com-
pounds that have a higher solubility in water than the original lipophilic sesquiterpenoids. Considering this,
the reaction of santonine with primary amines with monoethanolamine and methylamine was studied. The
structures of santonine and amino derivatives were identified using modern physicochemical methods and IR
and PMR spectra. 13C NMR spectra were recorded on Bruker AC 200 spectrometers [operating frequencies
200]

Keywords: Artemisia, sesquiterpenes, natural antioxidants, biological activity, santonin, methyl amine,
extractamino derivatives, chromatography, biochemiluminescence.

The territory of the Republic of Kazakhstan is rich in plant resources, but there is a few usage of them
in medicine and agriculture. At present, more than 30 % of medicinal preparations are in plant type.

At present, human being makes important conclusion in biology and medicine sphere: it is revealed as
the most safest and effective natural preparations according to treatment quality. Half of medicinal substanc-
es in the world are natural substances, most of the substances are prepared on the basis of extracted natural
substances. Therefore, our actual object are to find out medicinal plants in future and researching biological
active combinations [1]. The influence of plants with quality is connected with their antioxidant activity.

The influence of plants with the most treatment quality is connected with their strong antioxidant activi-
ty. Basically, antioxidant activity provides treatment with medicinal substances in future to solve problems
of keeping the health of human being with the help of traditional plant medicinal substances which are scien-
tific basis of curing ill person or keeping healthy lifestyle. Medicinal plants are considered as new chemical
substance source with treatment quality.

Antioxidants (Greek: anti — opposite and oxis — acid) — substances used for corrosion and restriction
of it, group of chemical substances which reduces oxidation processes and ageing of organism. They are
harmful for organism, they neutralize free radicals which disturbingly influence on organism. They have a
quality of reducing litter, condensing of oils necessary to oils and techniques, souring of alimental oils, pol-
ymer wear ability.

Our scientific-research aim is to research an influence of usage with definite natural antioxidants. Plant
oils and antioxidants are biological active substances [2].

There are a famous facts of using plants in folk medicine. In recent years, while searching new medici-
nal substances researchers are based on sesquiterpenic lactones related to wide group of natural combinations
extracted from plants. Wide spread in plant world, high activity, various activity define research significance
of this natural combinations class. Most of lactones are taken from Artemisia family members. Rich source
of these substances is wormwood [3]. From its members more than one hundred sesquiterpenic lactones are
taken. Artemisia plant family is actively used in treatment of most diseases in folk medicine including tumor
diseases.

New effective medicinal substances are taken on the basis of sesquiterpenoids which are in the structure
of raw plant. Artemisia gracileacene Krasch.et plant was a new source of taking biological active substances.
These taken results show usage value in agriculture and making medicine with effective and universal native
definite quality which is an actual problem in bioorganic chemistry, pharmacology and pharmaceutical mar-
ket.
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Artemisia kin has 85 types in Kazakhstan. That is to say, according to an analysis of morphological
quality by M.M. Krashennikov it is divided into 3 kin points. Types of Artemisia, Achillea nobilis L. related
to Asteraceae family that grow in Central Kazakhstan have high medicinal qualities with the usage of folk
medicine. It is extracted from 20 types of wormwood (Artemisia L.). Components related to wormwood
spread in Kazakhstan are: Art. gracilescens Krasch. et Jljin, Art. pauciflora Web, Art. fragrans Willd, Art.
saissanica (Kracsh.) Filat., Art. Schrenkiana Ledeb., Art. nitrosa Web. Ex. Stechm [4, 5]. These plants are
used from ancient times in folk and official medicine. These plants have sesquiterpenic lactones under-earth
and earth surface, they show wide spectrum therapeutic influence. This kind of plant, sesquiterpenic combi-
nations which are in the structure of raw materials take important place. These combinations are used for
cardiotonic, inflammation, microbes, tumor and different wounds in skin [6].

As the basic object the plant Artemisia gracil. Krasch. was taken.

Thin type of wormwood plant gathered from the territory of Karkaraly, Karaganda region (Artemisia
gracileacene Krasch. et) is researched on the earth. It was extracted from the part of the plant Artemisia
gracil. Krasch on earth surface.

This type of wormwood Artemisia gracil. Krasch. is a thick rooted perennial plant. Plant grows in alka-
line soil in the regions of Central Kazakhstan.

Ecstatic method

70 °C water was poured into the part of 1 kg raw material dried in air on earth surface, it was defecated
1 hour. Watery extract was filtered, washed off with chloroform three times. With the aim of isolating chlo-
roform from water it was dried in extraction MgSQO,. Chloroform was driven in vacuum and combinations of
extractive substances 0.9 g (0.09 %) were taken. Taken combinations of extractive substances were chro-
matographed with silica gel in column.

Flowers and leaves of thin types of wormwood are dried in air and washed off with ethyl spirit. Solution
was driven in rotary evaporator (vacuum). Dense extract was treated with 60 % spirit. Filtrate was washed
off with chloroform three times. Taken 0.9 g combinations of extractive substances were chromatographed
with aluminum oxide in column.

While eluding the column with hexane substances as oil-paraffin was divided. While eluding column
with acetone, colorless crystal substance was taken. Yield comprises 700 mg. Structure C;sH;30;, melted
temperature 171-173 °C.

Comparing physical-chemical stabilities and spectrum data with literature, it was defined that taken
combination was santonin (1).

According to data of IR-spectrum it has been proved molecule of (1) of santonin has a group of carbon-
yl in lactones ring (1785 cm™), keto group (1680 cm™) and pair combinations (1635, 1615 cm™) which are
close with the group C=0.

It has been proved that IR-spectrum of 5800 territory can be in maximal condition of 240 nm.

Apparatus used in defining santonin and the structure of its derivatives

AlLOs (I level activity) is used for column chromatography, iode steam is used for TLC Silufol UV-254
and Silicapel on Aluminium 20x. Melted temperature was defined in «Boethius» apparatus. IR-spectrum was
taken in Fourier-spectrophotometer with the use of Vektor KBr UR-20.

NMR' H spectrums are taken in solutions Bruker AC 200 [working frequency 50.32 MHz (*C)] 5 %
CDCI; or CD;0OD. Signals in NMR '"H-spectrums are made by using correlated 2D'H-'"H COSY. Optical ro-
tating corners «Polamat» («Carl zeiss», A=578 nm) quantities are defined in CM-1 polarimeter. An element
structure of taken combinations was defined with burning method.

Reaction of santonin with amines

It is definite that the structure of medicinal combinations have amine groups. Synthesizing natural
sesquiterpenoids with amine group gives possibility to take new combinations with wide spectrum of biolog-
ical activity, also it leads to formation of combinations melted in water is more higher in salts than initial
lipophile sesquiterpenoids. According to this, interconnected reaction of santonin with primary amines,
monoethanol amines and methylamine is researched.

For 300 mg (1.2 mole) santonin (1) melted in ethyl spirit (2 ml) was added 0.15 ml (1.4 mole)
monoethanol amine. Reaction was conducted by boiling for 15 hours. After that, spirit is driven in vacuum,
washed off with 3 % HCI and water, extracted with ethyl acetate. Solution is dried with sodium sulphate and
driven in vacuum. Residue was chromatographed with (0.4 g) 8 gr silica gel.
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Crystal substance (154) was taken while eluding column with ethyl acetate-benzol (1:1) mixture. Struc-
ture C,;H,;O4N, melted temperature 134137 °C (spirit), [a]”s + 5.09 °C (0.04; CHCl;) Ry 0.24 (ethyl
acetate-hexane, 3:2). Yield comprises 304 mg (81 %). According to data of IR-spectrum, it has been proved
that monoethanol amine group is 1660, 3450 cm™, hydroxyl group is 3540 cm™ in monoethanol amine mole-
cule of santonin.

Counted, %: C — 66/6; H— 7.8; N —40.5. Found, %: C — 68.4; H — 8.33; N—5.2.

In NMR-spectrum signal of angular methyl group protons in C-10 place is noticed 1.03 singlet (3H),
signal of methyl group protons in C-4 place is noticed 2.69 singlet (intensity 3H). Also, signal of secondary
methyl group protons in C-11 place is noticed 1.37 doublet (3 H, J=7.5 Hz), signal of gem-hydroxyl in C-6
place is noticed 4.77 spread doublet (1 H, J=11 Hz).

Except this, signal related to proton connected with nitrogen atom is noticed 3.55 quartet (1H, J=7.5 and
7 Hz), signals of methylene group are noticed 3.78 quintet (J=12.5; 5 Hz) and 4.01 triplet (J=5 Hz), signal of
hydroxyl group proton is noticed 5.05 spread singlet (1H). Signals of olefin protons in C-1 and C-2 place are
noticed 6.32 and 6.53 two doublet (1H, J=10 Hz).

On the basis of spectrum data, it is defined that this taken molecule (2) has a structure shown with for-
mula (Fig. 1).

(2) NH-CHQ-CHon

Figure 1. Santonin (1) into monoethanolamine of santonin (2)

Reaction of santonin with methylamine

100 mg (0.4 mmole) santonin (1) 1.5 ml is dissolved in ethyl spirit, 0.26 ml (0.44 mmole) 25 % methyl-
amine is added. After spirit is driven in vacuum, residue is dissolved in ethyl acetate and washed with water.
After the solvent is dried with natrium sulphate, it is driven in vacuum. Residue (0.1 g) 2 g was chromato-
graphed in column with silica gel. Colorless crystal substance (1.55) is taken while eluted with a mixture of
columned ethyl acetate — benzol (6:4). Structure C;sH,30;N, melted temperature 159-161 °C (spirit),
R;0.26 (ethyl acetate—benzol, 3:2), [a]*4+ 36.8 °C (0.26; CHCl;). Yield comprises 74 mg (64 %).

According to data of IR-spectrum it has been proved that molecule of methyl amine (3) of santonin
(Fig. 2) has carbonyl group in lactones ring (1720 cm™), keto group (1690 cm™) and C-N group (1390 cm™).

Counted, %: C — 68.4; H—8.33; N — 5.05. Found, %: C — 68.1; H — 8.52; N—5.2.

-/

(3) NH-CHj

Figure 2. Santonin (1) into methylamine of santonin (3)
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In NMR-spectrum signal of angular methyl group protons in C-10 place is noticed 1.04 singlet (3H),
signal of methyl group protons in C-4 place is noticed 2.69 singlet, signal of secondary methyl group protons
in C-11 place is noticed 1.35 doublet (3H, J=7.5 Hz).

Also, signal of double connected methylene group protons is noticed 2.91 doublet (3H, J=5 Hz), signal
related to proton connected with nitrogen atom is noticed 3.51 quartet (intensity 1H, J=6.5 and 4 Hz), signal
of gem-hydroxyl in C-6 place is noticed 4.76 doublet (1H, J=10 Hz).

Signals of olefin protons in C-1 and C-2 place are noticed 6.34 and 6.76 two doublet (1H, J=10 Hz),
signal of hydroxyl proton is noticed 4.90 singlet (1H) (Table 1).

Table 1
Data of santonin and its derivatives (1) PMR 'H spectrum
Order of combinations Me-4 | Me-10 Me-11 H-2 H-1 H-6 Other protons
. 1.28d. 6.70d. 6.70d. 4.80
Santonin 2.15 1.33s. (6.5) (10) (10) spr.d.
. -CONHCH;,
ﬁiﬂfﬁge 2.69 | 1.04s. 1('73 55‘)1 638;1' 683;1' 476 d. | 3.51 (1H, 6.5; 4Hz);
) 2.92 d. (3H, 5Hz)
-CONH(CH,),OH:
Monoethanol amine 137d. | 653d | 632d. | 477 |2k (H 6.5 4Hz)
of santonin 2.61 1.03s. (7.5) (10) (10) spr.d 3.78 qu. (1H, 2.5; 5Hz);
’ e 4.01 tr. (1H, 5Hz);
5.05 spr.s. (1H)

Note: s. — singlet; d. — doublet; m. — multiplet; spr. — spread; tr. — triplet; k. — quartet; qu — quintet.

The results of the research of antioxidant activity

One of productive approaches of researching medicinal means is a chemical modification of natural
combinations with subsequent verification of their biological activity. The wide spectrum of biological
activity of indicated combinations including various antioxidant allows to examine them as perspective
predecessors, on the basis of that by means of oriented chemical modification new high-effective
combinations possessing antioxidant properties can be created. Taking that into account, antioxidant activity
of derivatives of santonin is studied by us.

The bioluminescent method of determining antioxidant activity of substance consists of preparation of
working and control bioluminescent tests, thus for preparation of control test use buffer solution, and for
preparation of working test is buffer solution with the addition of solvent with investigated substance, with
subsequent addition of oxidant to working and control tests, registration of intensity of bioluminescence and
on its intensity judge about antioxidant activity of substance.

The research of antioxidant activity of sesquiterpenic lactones was conducted with the use of method of
initiated biochemicoluminescence.

Data of antioxidant activity research is given in Table 2.

Table 2
Antioxidant activity of a-santonin (CH) and their derivatives (parameters of initiated
chemicoluminescence of lipids (ICL) in the presence of synthesized combinations)

Ne Code of substances H, c.u. t, min. tga H, c.u.
1 |CH 2.75+2.01 1.86+0.12 6.64+0.58 6.41+0.44
2 |CH-MA 3.6+£0.09 1.0+0.08 9.0+£0.08 43.75€2.1
3 |CH-BA 3.0+0.1 2.7+0.07 6.0£0.11 9.0+0.08
4 |CH-MEA 3.5+0.19 1.5+0.06 9.0+0.07 37.543.5
5 |Ionol 2.17+0.13 7.64+0.15 2.69+0.13 6.34+0.51
Control 2.6+0.1 2.0+0.09 3.5+0.29 7.1+0.55

As it is shown from the table, derivatives of santonin (CH): methylamide (CH-MA), monoethanol
amide (CH-MEA) — the fact of noticeable strengthening of pro-oxidant effect of derivative santonin is set at
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appearance in its structure of methyl group (CH-MA). In this case, at CH-MA an intensity of slow
luminescence grows 6.16 time in comparison with control. Analogical effect of the growth of initiated
luminescence is exposed for combinations of CH-MEA, which has morpholino ring and hydroxyethyl
fragment: an increase of the size of slow luminescence 4.0 and 5.28 time accordingly.

For indicated combinations i.e. for, CH-MA and CH-MEA takes place the height of tangent corner,
reflecting a speed of slow luminescence (see Table 2). Among all investigated substances the property is ex-
posed, which is not characteristic for exogenous anti- and pro-oxidants — this is the maintenance of the size
of latent period. At the same time, the synthetic antioxidant of ionol (c — 0.19 mm) increases a latent period
in 3.8 time in comparison with control.

Conclusion

During conducted researches it is set that methylamide (CH-MA), monoethanolamide (CH-MEA)
which are the derivatives of santonin possess antioxidant activity. Besides, interconnection between a struc-
ture of molecules of synthesized combinations and their antioxidant activity was made apparent.
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Artemisia gracil. Krasch. et ecimairiHeH aJJbIHFaH CAHTOHUHHIH
AMUHTYbIHABLIAPBIHBIH TOTBIFYFa Kapchbl OeJiceHaiiri

Makasaza CeCKBUTEpPICHIl JIAKTOH CAHTOHHWHHIH aMHHTYBIHABLIAPBIHBIH OHOJOTMSUIBIK OeNCeHALTIrHIH
MasiMeTTepi kenripinreH. CecKBUTEpIEHONATAP ONOTOTHSIIBIK OSJICEHIUTITIHIH KeH CIIEKTPre, COHBIH 1IIiHae
OpTYpJIi AHTHOKCHIAHTTAp KacHeTTepre ue OOJIybIH €CKepe OTBIPBIIN, OJNap/bl XMMHSUIBIK MOAUGHUKALUsIAY
apKBUIBI, AHTHOKCHAAHTTBHIK KacHeTTepi Oap »KOFaphsl THIMAI KOCBUIBICTApAbl allyFa MYMKIHIIK OepeTiH
Ooamrarsl Oap TYBIHABIIAP PETiHIE KapacThIpyra MYMKIHIIK Oepeni. OcbkiraH GaiIaHBICTBI CAHTOHUHHIH
AMUHTYBIHABIIAPEIHBIH  TOTBIFYyFa Kapchl Oencenpimiri 3eprrenmi. CaHTOHMH JKOHE OHBIH aMHH-
TYBIHABUIAPBIHBIH TOTHIFYFa KapChl OEJNCEHALTIr MHUIMUPIICHIeH OMOXEMUITIOMHHECIICHINS 9JiCi apKbUIBI
aHbpIKTasFad. JKyMBICTa KYCaHHBIH KIHINIKe TYpi (Artemisia gracileacene Krasch. et) eciMairiniy xep ycTi
GeutirineH XJ10poGOPMABI IKCTPAKIMIIAY HOTIIKECIHIE SKCTPAKTThl KOCHUIBICTAD albIHFaH. JKCTPAKTTHI
KOCBUIBICTAP/Ibl KOJIOHKAJIBIK XpOMaTorpadusiiay apKbUIbl CECKBUTEPIICH/II CAHTOHUH OOJIIHII aJIbIH/BL. AMUH
TOOBI 6ap TaOUFH CECKBUTEPIICHOMATAP/IbI CHHTE3/Iey OMOIOTHSUIBIK OSJICEHIUTIKTIH KEeH CIIEeKTpiHe He jKaHa
KOCBUIBICTAp/Ibl alyFa MYMKIiHAIK Oepeni, COHbIMEH Katap, 0acTamkbl JUNOGHIbIAI CECKBUTEPIICHOUATApFA
KaparaHJa, TY3JapblHBIH CyHarbl epirilTiri aHarypibIM >KOFaphl OOJATHIH KOCBUIBICTApIBIH TY3UIyiHE
okeneni. OcpraH OalNaHBICTHI CAHTOHMHHIH OIpIHIIUIIK aMHHAEPMEH MOHOSTAHOJIAMHHMEH JKOHE
METWIAMUHMEH 9PEKeTTeCy peakuusichl 3epTrenii. CaHTOHHH >KoHE OHBIH aMHUHTYBIH/IBUIAPBIHBIH KYPBUTBICH!
Ka3ipri 3aMaHFbl (U3MKA-XUMISUIBIK ofictep skone MK, IIMP-criextprepi apKbuibl aHbikTanad. SIMP '*C
criextpuiepi Bruker AC 200 kypasisiHaa TyCipinres.

Kinm co30ep: Artemisia, ceckBuTeprieHIep, TaOWFM aHTUOKCHUIAHTTAP, OWOJOTHSUIIBIK O€NCeHMITIK,
CAaHTOHHH, METUJIAMHH, 3KCTPAKT, aMUHTYBIH/BLIAP, XpoMaTorpadus, OHOXeMUITIOMUHECLICHIIMS.
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KK, Kymaranuesa, P.1. xxanvaxanberosa, I11.K. Eneymaesa, B.1. Kopuun

AHTHOKCHIAHTHASI AKTUBHOCTH AMHUHONPOM3BOAHBIX CAHTOHUHA,
BbI/IeJIEHHBIX U3 pacTenust Artemisia gracil. Krasch. et

B nmanHol paboTe moka3zaHbI pe3yNbTAaTHl UCCIENOBAHHS OHOJIOTMYECKON aKTUBHOCTH aMUHOIIPOHM3BOIHBIX
CECKBUTEPIIEHOBOTO JIAKTOHAa caHTOHMHA. IllMpokuit crekTp OHONOrMYecKOoil aKTUBHOCTH CECKBHTEpIIE-
HOHJIOB, BKJIIOYas Pa3HOOOpa3Hble aHTHOKCHIAHTHI, MO3BOJIAET PACCMaTpHUBaTh MX B KaueCTBE MEPCIEKTHB-
HBIX IIPELIECTBEHHUKOB, HA OCHOBE KOTOPBIX C IIOMOLIIBIO HAIIPABJICHHOH XMMU4YECKOH MOAN(UKALIMN MOTYT
OBITH CO3/1aHBI HOBBbIE BBICOKO3()(EKTHBHBIC COSIUHEHMS, 001alaioie aHTHOKCUIAHTHBIMU CBOMCTBaMH.
VYuuThiBasg 3TO, HAMU HM3Y4E€HA AHTHUOKCUIAHTHAs AKTUBHOCTb INPOU3BOJAHBIX CaHTOHUHA. MccnenoBanue
AQHTUOKCHUJAHTHOH aKTUBHOCTH CAaHTOHUMHA U €r0 AMUHOIPOMU3BOJAHBIX IIPOBOJUIOCH C HCIOJNB30BaHUEM
MeToJla MHHIMHPOBAHHOW OWoxeMmmoMuHecneHnuu. M3 Ham3emHO#l wactu pacteHus Artemisia gracil.
Krasch. — mosnbIHE TOHKOBaTast METOIOM XJIOPO(OPMHOI 3KCTPAKIMHK MOTydeHa CyMMa SKCTPAKTUBHBIX Be-
mecTB. B pesynbrare KOJOHOYHOH XpoMmaTorpadMu CyMMBI OKCTPAaKTHBHBIX BEIIECTB BBIJEIICH
CECKBUTEPNEHOU CaHTOHMH. CHHTE3 MPUPOTHBIX CECKBUTEPICHOUAOB C aMHUHOTPYMIOH MO3BOJSET
MONTy4YaTh HOBBIE COEIUHEHHS C IIMPOKHM CIEKTPOM OHONOTHYECKON aKTMBHOCTH, M 0Ooyiee BBICOKOI
pacTBOPUMOCTBIO B BOJE, YEM MCXOJHBIE IUMNOGHIbHBIE CECKBHUTEPIECHOMIBI. YUMTHIBAas 3TO, H3ydeHa
peakiysi CaHTOHHHA C MEPBUYHBIMM aMHUHAMH C MOHOSTAHONAMHHOM M MeTHIaMUHOM. CTpyKTypbl
CaHTOHMHA W aMHWHOIPOW3BOAHBIX WACHTU(GHIMPOBAHBI C MPHUBJICUCHHEM COBPEMEHHBIX (DHU3MKO-
XuMuyeckux Merozos, UK-, IIMP-ciextpos. Crnekrpsl IMP °C cuumamu na cnexrpomerpax Bruker AC
200 (pabouast wacrora 200 MI'1).

Kniouesvie cnosa: Artemisia, CeCKBUTEpIEHBI, IPUPOAHBIE AaHTHOKCHIAHTHI, OHOJIOTHYECKas aKTUBHOCTD,
CAHTOHMH, METUIIAMHH, SKCTPAKT, aMHHOIIPOU3BOJIHbIE, XpOMaTOrpadusi, OMOXEMUITIOMUHECIICHIINSI.
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MyHaii ;koHe MYHall 6HIMAepiMeH TYPJIi XKaFaaiijapaa JJacTaHFaH
aliMaKTapabIH (JIOpachIH 3epTTey

Maxkanana [IIBIMKEHT KaJaachIHBIH TEPPUTOPHSCHIH/IA OpHATACKaH MYHall OHAEY 3aybIThl TEPPUTOPHUSICHIHBIH,
TEXHHUKAIBIK KBI3MET KOpceTy OeKeTTepiHiH, aBTOXarap-kaHapMall OeKeTTepiHIH >KOHE oJIapAbl KOpIIaraH
OpTaHBIH (IIOPACHIH 3epTTey aHTPOIOTCHIIK ayBITKY OCIMIIKTEPIiH TYPIiK KYpaMBIHBIH ©3TepyiHe oKeNeTiHi
aifTeurraH. 3epTTeNTeH alMaKTapAarbl (UTOIEHO3 KypaMbl Kelecifeil OONmbl: 3aybIT INIIHAEri >KoHE
CaHUTApJBIK-KOpFaHbIc aiiMakTapeiHaa 50 Ttypaen, «llerpoKasakcran Oiin Ilpomaktce» XKUIC Tepputo-
PHSCBIHIAFbI aca XOFapbl IOpeXKelle JACTAaHFaH JKepiepi eHAipicTik aliMakTa Oakikanusl. OCbl TeppUTOpHUAIA
OCeTiH OCIMAIKTep KaybIMAACTBIFBIH YII FaHAa OCIMIIK TYpi Kypaiipl: Koit TikeH (Xanthium strumarium),
OHTYCTIK KaMbIChl (Phragmites australis) xone cop axwIpblK (Cynodon dactylon). MyHaliMeH JacTaHysbl
3epTTeNreH alMaKTapAblH INIHIEe MYHAHIBIH JKEHUT KoHE Tycci3 (pakIusuiapbIMEH JIaCTaHFAaH >Kepliep
KalaJarel TeXHUKAIBIK KbI3MeT kepcery Oekerrepi (TKB) men aBroxkarap-kanapmaii Oexerrepiniy (AXKD)
aifHayIachIH/a OPBIH AJATHIHABIFB! Oenriii 6oiasl. 3epTTeNreH ydacKenepiH KeNIliringe, oCiMaiKTepaeH
Jlpyne mkanackl OOMBIHINA jKaImai, )KeTKITIKTI MOJI ’aHe MOJ GOJBIN Ke3leceTiH cop axbIpeIK (Cynodon
dactylon) xone xararan Oepnenemen (Veronica arvensis). Onap KeJICHKENl >XOHE BUIFAJAbI TEPPHUTO-
pusutaparbl 0apibIK eciMaikTep KeneMiHiH 92-95 % Kypaiiasl. MyHali skoHe OHBIH OHIMIEpi eciMIikTepre
ynaymibl ocep eTeTiH Heri3ri KayinTi 9KOTOKCHKaHTTap Oonbim caHamangsl. Jlactayiusl dakTopiapbiH
TYPaKThl JKOHE Y3aKMepi3iMIi ocep eryi, OCIMAIKTepIiH TYpJIiK KypaMbIHBIH ©3repyiMeH KepiHEeTiH,
(hUTOLICHO3 KYPBUIFBICHIHBIH OY3bUTYBIHA OKETIei.

Kinm co30ep: myHali, MyHali eHiMzepi, JacTayIibl 3aTrrap, TaOurm OworeHosnap, ¢wurorneHos, [pyne
IIKAJIAChl, ONOMHIMKAIINS, OMOpeMeHaIysl, JOMHHAHTTHL.

OHEpPKOCINTIH MyHal-Ta3 cajachl dJIEMIIK SKOHOMUKAHBIH KapKBIHABI JaMYBIHAA HETI3T1 dHEPTrus Ke3i
Oonbin caHanangbpl. Anaiga ocbl KOMIpCYTEKTI ©HIMAI ©HIOIpyMEH, TachiMalgay >KOHE TYThIHY TEXHOTCHI
ocepyiepMeH KaTap JKypeTiHi Oenrimi. DKoyortapAblH Mikipi OOHBIHIIA, Ka3ipri Ke3le KOpIIaFraH OpTaHBI
JIaCTaylIlIbl 3aTTapAblH Oipl — MyHal jkoHE OHBIH eHJAeIreH oHiMaepi. Kopiiaran oprara MyHal, OHbI OHAIPY
Ke3iH/Ie, MarucTpaiIbl KyObIpiap apKbUIBl TachIMajay Ke3iHAe >KOHE TYpJI JKaFmaiimapra OaillaHBICTHI
OonaTelH amaTTap HOTIKeciHae Tycedi [l]. MyHnall eHimzepi TONBIpakTa >KOHE MHUKpOpENbeTiH TYpdi
TEePEHIIKTEPiH/IC KUHAKTATIAABI KOHE OJIap IbIH TOIBIK BIABIPAY YPIici Y3aK YaKbITKa CO3bUTAEI [2].

MyHaii eHimaepi TaOuraT OpTachiHa OyprbUIay Ke3iHIE KOJIAHBLIATHIH CYUBIKTBIKIICH 1¢ TYCEi,
COHBIMEH KaTap OHJail CYHBIKTBIKTAPIIbIH KYPAMBIHIAFbl OOJIIEKTEP TONBIPAKTHIH TY3aHYBIH apTTHIPAJIbL.
Tomplpak OeriHe TYCKEH HIMKI MyHal OWUTYMIbI KOCBUIBICTAp TY3il, TONBIPAKTHIH >KOFAPFBI KYHApJIbI
KaOaThIH TIPHILIIK YpHOiciHe Kapamchl3 etemi. JKanmpl kesjemi OOWBIHIIA MyHail eHIMIEpiMEH JacTaraH
TOIBIPAK ayJaHIapbl KOl emec (CaKTaWThIH OpBIHIAp, aBTOXaHap-KarapMmail OekeTtepi, aBrobOasa, nana
KOChI MaHJaphl), OipakK JKbUI OTKCH CailblH OHJAl TEPPUTOPHUSIAPABIH JIACTaHy KeJieMi apTa TycCyae.
JlactanraH »)ep/iH op reKTapbl, 63IMEH KOpIIijiec TePPUTOPUAAAFbl COHIAN ayaaHfa 3aiai turizeni [3].

KazakctanHbIH OapiblK TeppUTOPUSCH OipHEIIe MyHall eHIIpyIIi aiiMakTapra XIKTeIreH, oap e3apa
KIIMMATTHIK, JIAHAMAQTTHIK OCNTiIepl )KoHe MYHAMIIBI JIACTAHY/IIH CalalIbIK-CaHIbIK OJIIIeMIEPl apKbLIbI
QXBIpaThUIAABl. MYHAH KOHE Ta3 OHMIPETIH KEMICHI1 KOCIIOPhIHAAPABIH KOpIIaraH OpTara acepi, TOMBIPAK,
Cy pecypcTaphl jKOHE MIApyalllbUIBIKTa MaiAaibl Kep ayMaKTapbIHBIH JKapaMChI3 JOPEXKEre MIbIFaphLTyHI
apKbpUIBl aHBIKTadanbl. Mpbicanel, Kacnmii aliMarbl Kem MeIIepAec MyHail »XoHe ra3 KEH OpHBIMCH
cunartaiansl. Kasipri yakeiTra ochl aiiMakrta 4,3 MJIH ra-gaH aca skep Oy3blUIFaH, OHBIH immiHzae 1,5 MiH ra
TEXHOTCHII aiiMaK, 1,9 — xalpuTbIiMFa jxapamcei3, 0,6 — MyHail eHIMAEpiMEH JTacTanFaH, xoHe 0,3 MIIH ra
JKep paAMOaKTHBTI JlacTanFaH [4].

Kasipri ke3ne TaOuraTThl KOpPFay ic-IIapajiapbiHa jKOHE KOJOTHSIIBIK 3€TTeYJIepre Kol Ha3ap OesiHy/ae.
MyHaii eHIIpy XKoHE MyHall 6HIMAEPIH 6HACY YPHICTEpIiHIH TEeXHOJIOTHsUIapbl QJIEMIIK CTaHIApTKa
OarpiTTanFaH. Auaiiga KasakcTaHHBIH KeITereH ©HEPKICINTEepiHAe SKOJOTHSIIBIK Macenenep ecki
omicTepMeH mienriieai. MyHaliMeH JacTaHFaH TONBIPaK, KeOiHece MUTAKKa JKoHe ac(abTKa KaiiTa eHIeNei,
an keibip xarmainapaa eprenemi. KP-HBIH DKONIOTHS MHUHHCTPIIITIHIH CTaTUCTUKAIBIK €CEOiHIH MOIIMETI
OoMBIHIIIA, COHFBI 7—10 *KBIIAa pEKYIBTHBAITMSIIBIK 1C-TITapaiapabl Kap KplIaHABIpy Ooamarad [5].
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MyHan xxaHe MyHan eHiMaepiMeH Typni xafgannapga ...

MyHaliMeH JacTaHyAbIH HOTHXKECIHIE aHA SKOJOTHIBIK >Kargaill Tyalbl, OCbIIaH OapiiblK TaOMFU
OuoLIeHO3/1ap KYpBUIBIMBI TEPEH ©3repicke HeMece TOJBIK TpaHcdopmMarusra yiuelpaiasl. bapibik
MYHaliMEH JIaCTaHFaH TOMBIPAKTAP/BIH KAl SPEeKIICTIri MeT00HOHTTHIK aF3ajapAblH CaHbl MEH TYPIIK
KYpaMBbIHBIH e3repyiHe okeneni. bipak memoOHMOHTTapIblH OapiblK TYpPJEpiHIH JacTaHyFa kayam Oepy
peakIusCk Oipaei emec:

— TONBIPAK Me30(¢ayHachl JKalllail eJimMre YIIBIpAiasl: anmaTrTaH COH YII KYHHEH KEHiH TOIBIpaK

JKOHIIKTEPIHIH KOII TYpJiepl TONBIFBIMEH JKOMbUTa AL OJiap YIiH MyHaHIbIH KEeHII (GpaKIHUsIapbl 0TS
YIIbI OOJIA/IbI;

— TOTBIPAaK MUKpOar3ajap jKyieci MyHailMeH JlacTaHyFa IamMalibl TEXENyIeH KeHiH, ©3iHiH CaHIBIK
MOJIILIEPiHiH apTybIMEH J>KoHe O€JCEeHAUIITiHIH KyleliMeH jkayam Oepemi. EH amnmeiMen, Oy
KOMIPCYTEKTOTBIKTBIPFBILI OaKTepusuIapFa KaThICThl, JacTaHOAFaH TOIBIPAKTapMEH CaJIBICTBIPFAHIA,
oJapAbIH caHbl OipAeH apTaabl. Onap KeMipcyTeKTepIiH TONBIK bIABIPay Ke3eHIepiHe KaThICATHIH ap-
Halbl TOIITAp;

— MUKpOaF3aJIap/IbIH TONBIPAKTAFbl CAHBIK MeJIepi (epMEHTAMSIBIK AeHIeH MEH KOMIpCYTEKTepAiH
TOIBIPAaKTaFbl KOHLIEHTPALUIChIHA OailylaHbICThl. MUKpoOar3anapblH €H KapKbIH/bI 1aMybl MYHAH/IbIH
TaOWFH JKOJIMEH JIeTpalaliisIaHybIHBIH SKIHII Ke3eHIHIe Oaltkamampl;

— TONBIPAaKTaFbl MYHAWABIH BIOBIPAY YPAICI Ke3iHAe, MHUKpOar3alaplblH JKaNIbl CaHbl aJFalliKbl
KOPCETKIIIKE JKYBIKTAiIbl, OipaK olapiblH ilIiHAE MyHail TOTBIKTHIPFHIII OaKTepHsIap CaHbl Y3aK
yakpIT O0BI Oacka TonTapad 6ackIM OOJIaIbT;

— DKOJIOTHSUIBIK JKaFIaiIbIH ©3Trepyl oCIMIIIK aF3alapbIHBIH (OTOCHHTE3NCYIN OCICEHIUTITIH TEXKEHIL.
En annpiven, 6yt TonbsIpak OanapIpiapblHBIH JaMybIHIa KOpiHedi: oJapablH OipTiHACH QJICipeyi JKoHEe
Oip TONTHI EKIiHIII TONTHIH BIFBICTHIPBIN aJMAcCTBIPYBl HeMece OapiblK adbroIopaHbIH KOHUBLTYBI
apKbUIBL. Ocipece OanapIpaapAblH JaMyblH [IUKI MyHal 5KoHE MUHEPAIABI CyJap TeKEHIi;

— KOFapFhl CaTBIIAFbl OCIMIIKTEPHiH, KoOiHece KOHBIpOAcC TYKBIMIACTAPBIHBIH (POTOCHHTE3MSYII
GyHKIMACH  o3repeni. TokipuOenepaiH KOpCeTyiHINe, OHTYCTIK Taira argaiiblHAa >KOFapbl
nepexeneri macrany (20 1/M°) KesiHmze eciMmikrep Oip KbUIZAH COH [Aa JIACTAHFAH Keplepie
KaJIBIIITHI JKETijie anMaiibl;

— 3epTTeyJIepIiH HOTIXKENepiHe CYHEHCEK, JacTaHFaH TOIbIpaKTapia KeNTereH TOIbIpaK (epMeHT-
TepiHiH OenceHaiuTiri ToMeHnerai. JlactanymbrH OapibIK JKaFgaibIHA TOIBIPAKTAFRl TyIpojiasajap,
npoTeasajap, HUTpOpeayKTa3auap, IUrogporeHasanap CUAKTH (PepMEHTTEp 03 KbI3METIH TeXei i, al
ypea3abIK >KoHe KaTalla3asIblK OelICeHaUTIr OipiaMa apTasl;

— MyHaiiMEH JIaCTaHFaH TOIBIPAKTHIH THIHBIC AaTyBIHBIH TOMEHJEYi ajFalllKbl Ke3eHAepIe AalKbIH
KepiHeai, OHbIH ce0eb1 MUKPOQIIOpaHbIH TIPHIUIITiHIH KOMIPCYTEKTIH KON MOJILIEPIHEH TexKeNyiHe,
aJl MEKpOar3ajiapIbIlH CaHbl KOOCHreH calfbIH THIHBIC Ty KapKBIHBI /1a apTa Tycemi [6].

Onrycrik Kazakcran ob6mbeicel (OKO) Kazakcranmarbsl SKOJOTHSIIBIK KAayilTi aiMakTapblH CSKiHIII
ToObiHA Kipemi. Kazakctan PecnyOnmkacel AysimmapyalibUlblKk MHHUCTPAITiHIH JKep pecypcTapbl
OacKapMachIHBIH OOJIBICTHIK KOMHTETIHIH Momimaeyinme, OHTycTik KaszakcTan OOJNBICHIHBIH KBl JKep
keneMi 11724,9 MbIH Ta, OHBIH imiHAe MeMIIEKeTTIK kep KagacTphl Ooiibramma, OKO-ma XepIiH camaibik
CHMaThI (MBIH Ta):

— JkapamMabl (;kapaMceI3 Oenrinepi sxok) — 1838,8;

— Ty3aanFaH (copnanran) — 2200,6;

— COpTaH *oHE COpTaHaay kepiep KUbIHTBIFB — 1009,5;

— 0aTmakTel, maiemrad — 942,0;

— TacCThI JkoHE TacTakTel — 1017,6;

— nedmupnenren — 3108,7.

O6nsic TepputopusiceiHbH 864,5 xone 3019,5 MBIH ra KYMalTTBl TOMBIPAKTHI JKOHE KYMIIBI JKepliepre
treciti. Cyapmaisl sxep meniepi mamamer 500,4 MBIH ra Kypaibl.

IIIpIMKEHT KaJIaCHIHBIH TEPPUTOPHUSICHIHAA pecImyOnmKamarsl €H ipi MyHail eHAey KOCIIOPBIHBI
«IlerpoKazakcran Oiin [Tponakre» XXUIC opHanackan, oHbIH aliMarsl 100 rektap KesjeMiHae, OHIa OHAIpic
KaJIIBIKTapbIH KaliTa OHJeY jKoHE MYHAHMEH JIACTaHFaH TONBIPAKTHI Ta3apTy MACeNeIepl OpbIH aliFaH.

MyHaill eHzey 3aybIThl TEPPUTOPUSCHIHBIH, TEXHUKAIBIK KbI3MET KOpCETy OEKETTEepiHiH, aBTOXarap-
XKaHapMmail OEKETTepiHiH >KOHE OJlapAbl KOpIUAFaH OpPTaHbIH ()IOPAchIH 3€pTTE€y AHTPOIOTEHIIK ayBITKY
OCIMIIKTEPIiH TYPIIK KYPaMBIHBIH ©3TepyiHe OKeNETiHiH KOPCETTI.

Cepusa «brnonorusa. MeguunHa. Neorpadpusa». Ne 2(90)/2018 47



J1.A. AkbiHoBa, A XK. EcHasap T1.6.

OHTYCTIK 6HIpiHIEeri MyHall OHIMICpIMEH aWTapibIKTall JacTaHFaH TEPPUTOPUSIIAPABIH Oipi —
«IlerpoKazakcran Oiin [Ipomaktey XKXIIC-HIH TeppuUTOPHACH. ATaFaH TEPPUTOPUSIHBI 3epTTEy OaphICHIHIA
KOMAaKThI KOJIEMJIET] JIacTaHy AoperKelNiepi aHbIKTaNAbl. byl jJactaHynap 3aybITThIH MYHail @HIEY TeXHOIO-
THSJIBIK TI30€TiHIeT! TY Pl Ke3eHaepAe ToriTysep MeH eHAIpICTIK anarTapAad O0JaTBIHABIFB! Oenrini O0IIbI.
Ocpl amatTap[plH CalAaphIH JKOI0 MAaKCaThIHIA JIACTaHFaH TEPPUTOPHUATIAPIBIH TOMBIPAKTAPBIH MEp3iMIi
TYpAE ayBICTBIPBINT TYPATHIHIBIFEI aHBIKTAIAb. COHBIH CalfapblHAH 3aYbIT TEPPUTOPHUICHIHBIH >KOFAPFHI
Ka0aThIHAFbI TOTBIPAFBIHBIH OAPJIBIFEI CHIPTTaH OKEIIIHT€H Ta3a TOMBIPAKKA aybICTHIPBUIFaHbI KOPIH/II.

Ocbl xaFmaiia eocIMIOIK KaybIMIACTBIFBIHBIH TYPJIIK KYpaMmbl 3aybIT IMIHAETI TEppPUTOPHIA,
CaHUTAPJILIK-KOPFAHBIC aliMarbIHIA JKOHE OHBIH CHIPTHIHAAFBI aiiMakrapia (JKynmei3 koHe BopommnoBka
eJJIl MEKeHICPIHIH aiiHanacel) 3epTTeiai. Ochkl aiiMakTapaarsl PUTOIICHO3 KYpaMbl Kejieciael 0OJIIbl: 3aybIT
NI HJIET] )KOHE CaHUTAPIIBIK-KOpFaHbIc aliMakTapbiaaa S0 TypaeH, «lletpoKazakcran Oitn [Tpogaxtey XKILIC
TEPPUTOPHUSACHIHIAFEI aca KOFaphl TOPEKeIe JIaCTaHFaH Kepiepi OHmIpICTIK aiMakTa Oakanabl. by xepme
pe3epByapIIbIK Iapk, MyHai 0a3achl TEPPUTOPHICH], TeKecy TeMip»Koj1 OCKETi KoHEe TEMIPIKOJI SCTaKaaachl
OpHaJIaCKaH.

ATtanfaH TeppUTOpHsUIapAa IIEKTeYJTl MyHail Terumimuepi Oap, onapasiH kesemi 2-3 sxoHe 8—10
MeTrpieii. MyHaarsl TONBIpaKTarbl MyHaWaelH KoHmeHTpanusicel 8,0-10,0 % mopexecinnme. Jlactanran
KEpJIiH Kanmbl kenemi 1,28 rekrap OOJBIT aHBIKTAIBL.

Ocbl TeppuTOpHsda ©CeTiH OCIMIIKTEp KaybIMIACTBIFBIH YLI OCIMIIK TYpi Kypalabl: KOH TiKeH
(Xanthium strumarium), OHTYCTIK KaMbIChl (Phragmites australis) »oue cop axwIpelK (Cynodon dactylon).
TonwipakThiy x00anbIK ka0bIHBI 7,0—10,0 %-man acraiiael. 3aybIT TEPPUTOPUICHIHAAFH TIAMKAHAKTAYIITHI
TOFaHJapJarbl (UTOLEHO3IbI Ja OCHl aTalFaH eciMiikTep Kypaiapl. [llmamkuHakTaymisl TOFaHIa Oy
OCIMJIIKTEp TOFAHHBIH OpPTYpPJi O6JIKTEpiHAC IIaFbIH IIOFBIP KYPbII ©ceai, alHalachl KOFaphl
KOHIIEHTpaIMAJIbl MyHal KalbIKTapbIHAH TYPAThIH CYHBIKTBIKIIEH KOpIIanFrad. by jxarnai onapablH MyHai
OHIMJICPIHIH YIIBIK KACUCTTEPIHE TOIIMIUIITIH KOPCETTI.

ATanMBbIII DIOFBIPIIBI MYHal TeTiTiMIepiHiy aliHanaceiHaa eni 20—-25 metpre neifin GapaTblH JacTaHFaH
xoJyakTap Oap. MyHmarel myHai KoHmeHTpammsichl 1,0-2,0 %-apl Kypaiiasl. JlacTanraH >kepiH >Kajmsl
kejiemi 8,45 rekrapabl Kypanasl. XKepniH x00anbik xa0OeiHbl 60,0-75,0 % apanbireina. OIOpUCTUKATIBIK
Tajjay HOTIKECIHAC OHAAFhl (PUTOICHO3IBIH Kypambl 12 TypIeH TYPaTBIHABIFBI aHBIKTAIIBI. OCIMJIIK
KaybIMJIaCTBIFBI MYHaH oHE MYHal eHIMICPIHIH dcepiHe To3iM i, Oip KoHE KOIDKBUIABIK pyaepaiabl diiopa
OKUIICPIHCH KYpaJFaH.

MyHaiiMeH JlacTaHybl 3€PTTEIreH alMaKTapIblH IIIHIE, MYHAWIBIH JKCHUT XOHE Tycci3 (pak-
IHSJIAPBIMEH JIACTaHFaH JKepJiep KajdaJarkl TEXHUKAIBIK KeI3MET KopceTy O0ekertepi (TKB) MeH aBTOXXarap-
kaHapMaii OekerrepiniH (AXKB) aitHanacekinaa opbiH anaTehiHABIFEl Oenariai Oommel. TKB sxone AXB
MaHBIHJIAFbl OCH3MHMEH, KCPOCHHMEH >OHE JH3elbIi OTHIHMEH JIACTAHFAH TOIBIPAKTa >Ka0aibl aCTHIK
TYKBIMJIACTaphIHAH TY3UITeH 35 TYPJCH TYPaThIH KaybIMIACTHIK KaJbIITACKaH (KeCTEHI Kapa).

Kecrte
TKB :xone AJKD :kakbIH kepJjepaeri ecimaikrepain Tapany cunarbl 1,0 %-ra neiiin

Memmepi

Ocimaik Typiepi (Tipyste Soiibmma)
2

1
Sinapis arvensis — TIKEHII KaTyeH
Achillea millefolium — axbac >xycan
Malva negleta — nana KyJKaibIpbI
Convolvulus arvensis — manajibpIK IIBIPMAYBIK
Polygonum aviculare — KpI3pII TacHameI
Conium maculatum — yGannpIpran
Fumaria officinalis — nopinik xerinuip
Taraxacum officinale — nopinik 6ak-06aK
Thlaspi arvense — WiCTi CBULABIPIIOI
Solanum nigrum — xapa aika
Setaria glauca — OMiK UTKOHAK
Lolium cuneatum — kene epkekmeOi
Atriplex patula — KomiMTIi KOKIIEK
Bromus sterilis — 6eney apnabac

Copl
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KeCTeHiH Xalrachsl

1 2
Phleum paniculatum — nananelx aTKOHAK
Poa bulbosa — MacakTbl KOHAKOT
Plantago major — yIKeH KOJDKEIKCH
Cynodon dactylon — cop abIpbIK
Chenopodium album — axcopa
Trifolium repens — >xararan Oenie
Lolium temulentum — kerieHe paiirpac
Artemisia vulgaris — Ko[UMT1 XycaH
Xanthium strumarium — KOH TiKeH
Centaurea squarrosa — TiKEHJli TYJ KEKipe
Potentilla anserina — KpIcKa cajiajbl OalryT
Echium vulgare — xexeximen
Corydalis cava — i KybIC aiiiapiien
Bunias orientalis — mbIrbic Malipakebic Sol
Medicago falcate — ericTik )KOHBIIIKA
Festuca valesiaca — Banenus 6etereci
Rumex crispus — Oyiipa KbIMBI3JIBIK
Falcaria vulgaris — KoniMri KapraTysk
Mulgedium tataricum — Tatap nmoxaiiHa
Polygonum amphibium — KocMeKeHI1 TapaH
Galium aparin — xayraH KpI3bII Oasymen
Bromus secalinus — kapa apmabdac
Plantago lanceolata — xaugaysIp Topi3ai CyKanbIpak
Sonchus oleraceus — ericTik KajayeH
Setaria pumila — anaca UTKOHAK
Amaranthus albus — ax amapaHT
Elytrigia repens — xartaran OugaiibIk
Melitotus offcinalis — nopiitik Tyie »KOHBITIIKA
Hordeum leporinum — >xabaiibl apma
Amaranthus retroflexus — TIaTKaK TYJITOXK
Sisymbrium Loeselii — Jlaezen capbackypaisl
Bromus tectorum — Gip>xanupl apradac
Artemisia absinthium — Kapa xycan

Copl

Cop2

Sp

Sp

Ecxepmy. Soc — xanmnaii; Cop; — sxertkiiikri; Cop, — moi; Cop; — eTe Mo,
Sp — cupek; Sol — 6ipen-capan; Un — xeke qaHa; — — HKOK.

TonblpakThlH MyHall ©HIMIEpiHIH TYpal QpakuusiapeblMEeH YHEeMi JlacTaHAaThIH ayJdaHJapblHAa
TYPJACPIIH SPTYPJILIITiHIH apTy ceOenTepiHe acCOMMaIUsA aIMacybl CUSKThI SKOJIOTHSIIBIK (hakTopiap ceoen
Oonran. Pyzaepanasl TypiepAiH eHyiHe Konainel sxargail Tyapl. OHBIH cangapblHaH OYPBIHFBI SKOJIOTHSIIBIK
KYBIC >KOMBUIBIII, )KaHACBIHBIH TY31TyiHiH ce0eOiHeH KaybIMAAaCTBIKTBIH KalTa-KypblUTy YPAicCi )KYpreH.

ATaTTHIK TOTiTy HOTIKECIHAE TYPJACPIiH emoyip Oeriri maOhHIBIKTAH JKOWBUIAILI, Oyl JKarmahma
OCIMIIKTEpAiH O3MITiHeH KallblHA Kelny Oenriiepi KepiHOeWIIi, MYHaWIbIH yJIayIIbl OCEpiHE KoHE
TOTIBIPAKTHIH JKaFbIMCBI3 ©3TepicTepiHe YIIbIparaH ocCiMIIKTep KeHOip TOOCIIIKTI XKepiep/e FaHa Ke3aecei.

MyHail oHe MyHall eHIMJIEpIMEH TOIBIPAKTHIH CamlajblK JKOHE CaHJIBIK JIACTaHy CHITAThl TYpJIille
OOJIaTBIH JKOHE TOMBIPAKTHIH OeTki Kabatel Oipuemie per amMmacTteipburraH «IIKOID» JKIIIC Teppuro-
pusicbIHIa (PIOPUCTUKAIBIK TaJAayJiap *KYpriziiii.

3eprreynep OapbiChIHAA, IIaMaMEH TONBIPAKTHIH JIACTaHy CHIATBl JKOHE JIOPEXKECIMEH COl
TEPPUTOPHUSHBIH OCIMIIIK >KaOBIHBIHBIH TiKeNlel OaiTaHbICHI aHBIKTAIARI. OCBUTAlINa, TOTHIPAK KYpaMBIHIA
1,0 %-ra peitin Tycci3 dpakius 0osca, KoO0aNbIK 6CIMIIIK ka0bIHEI OopTa ecerrieH 75,0+0,5 %, Tombipakra
MYHail eHIMACPiHIH MOJIICPIHIH apTybl, )K00aJIbIK 6CIMIIK ®aObIHBIHBIH Jopexecin 21,7+1,2 % -ra npeliin
kemiteni. byl 3aHIBLIBIK MYHall ©HIMICPIHIH KYHIIPT (pakiusiapbIMEH JIacTaHFaH TePPUTOpHUsIapAa aa
cakranansl. Konnenrpammsacel 14,1 % MasyTmeH nacTaHfaH yiecKife >XOOambIK ©CIMAIK >KaOBIHBIHBIH
nopexeci 5,1+0,5 %, eTe TeMEH ekeHi aHBIKTaNIbl koHE 7,8 % MONMMuicTi MyHall eHiMJAEpiHEH TypaTbiH
[UTaMKIHAKTAYIIBIIA, 5K00aIbIK ©CIMIIK )KaOBIHBIHBIH Aopekeci 3,2 % Kypaiinsl (Cyp. Kapa).
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Nhoeait xesxipeyTe xrepinin pemuepi

Cypert. benrini 6ip TeppUTOPUSHBIH KO0AIBIK 6CIMIIIK XKa0BIHBI JOPEIKECIHIH TOMBIPAKTHIH
MYHaii )koHe MyHall @HIMJIepiMEH JlacTaHy CHUIAThIHA TOYEIJAIIri

JKyprizinren Tammay HOTH)KECIHIE TOIBIPAKTHIH MYHAH OHIMIECDPIHIH XEHIT XoHE opTa (pakmus-
JapeIMEeH JlacTaHybIHA KOHBIpOac (Poaceae) sxoHe acTpa rynainep (Asteraceae) TYKbIMAACTaphl TO3IMIIPEK
€KEHI aHBIKTAJIIbBI, OJaH COH OYpImaK TYKeIMOacwl (Fabacea). Brassicaceae TywICHIHBIH 4 TYpi, Boragina-
ceae — 3, Polygonaceae xone Ranunculaceae TywicTapbiHaH 2 TYpHIEH Ke3necTi. backa Tysictapman Oip-
Oip/JIcH FaHa Ke3/1eCTi.

3epTTeNreH ydacKenep/iH KemmIulriHae eciMaikTepacH, Jlpyne mmkanackl OOWBIHING, JKarmai,
JKETKUTIKTI MOJI OHE MOJ OOJIBIT Ke3neceTiH cop axwIpelK (Cynodon dactylon) xoHe xaTtaraH OeneHe-
menti (Veronica arvensis) atayra Oomanbl. Omap KeJIGHKETl XOHE BUIFAIJBI TEPPUTOPUSIAPIAFHI
0apJbIK eciMaiKTep KeneMiHniH 92—95 % kypaitabl.

Kazakcran PecryOinKkachlHBIH KapKbIHIBI JaMBII KeJe KAaTKaH 3KOHOMHUKACHIHBIH OacThl (akrop-
JIApBIHBIH Oipi OOJBIN ra3 ’kKoHEe MYHAW OHIIpic cajamaphl caHamanasl. Kasipri ke3zeri MyHa eHIIpY JKOoHE
OHJICY TEXHOJOTHIAPBl JNEMJIIK CTaHAapTTapFa OarbITAIFaHBIMEH, OYJI ypJicTepe KOopIlaraH OpTaHbBI
JlacTay JepeKTepi YHEMi OpbIH alaThIHBI aHBIK. KopImaran opTaHbl JacTaylisl 3aTTap IbIH iTiHAe MyHall MEH
OHBIH OHIMAEpi 0aCTHI OPBIHAAPIBI HEMICHE/I.

MyHail ’koHE OHBIH OHIMIEpi OCIMIIKTepre yiaylibl ocep €TETiH HEeTi3rl KayilnTi 3KOTOKCHKaHTTap
OoxbIn caHananbl. JlacTaHFaH TOMBIpAK OCIMIIKTEP/IH KAJNBINTHl ©CYIMEH JaMyblHA >KapaMmchl3 OOJaJbI.
Jlactaymbl akTopiapabH TYPAKTHl JKOHE Y3aK MEPI3iMIi ocep €Tyl OCIMIIKTEPIIH TYPJIK KYpPaMBIHBIH
e3repyiMeH KOpiHETiH, (QUTOICHO3 KYPBUIFBICHIHBIH Oy3bUTyblHA oKeleai. MyHail eHIMAepiMEH >KOFapbl
TIopexe/Ie JIACTAaHFaH TePPUTOPHSIIAD CTIHIITIKKE )KapaMChl3 OOJIBIT, MaiAalbl )Kep aiHAIBIMBIHAH IIBIFBIIT
KaJaJpl.

Kepnai tnimni naitmanany OHTYCTiK Ka3akCcTaHHBIH apHATIK KIIMMAT >KaFJaiibIHIA €H ©3€KTi Mocele-
nepain  Oipi Oomeim  canamanmel. OCbl TYpFBIIA JKE€p pecypcTapblH THIMAI TMaijanaHy, JacTaylibl
(hakTopIapABIH KO3iH aHBIKTAY, OJap/Ibl TA3apPTyAa OMOWHAUKAIIHS XKOHE OMOpeMeTuaIiis dIICTEPiH KOJIIaHy
eTe MaHBI3]IbI iC-TIajapFa JKaTabl.

AranFaH THIMII TOCIIAEp MYHAWIIBIH TOKCHKAHTTHIK OCEPIHE JKOFaphl CATBIJAFbl OCIMIIKTEPIiH
XKayanThlK ic-opekeTTepiHe Herizzneneni. MyHaliMeH JacTaHyFa Te3iMai TaOuru ¢uiopa Typiiepi JOMUHAHTTHI
TONTHI Kypahael. Onap TONBIPAKTHIH PEKYyJIbTHBANMIAHY YpAiciHe OenceHmi Typae KaTwicambl. JKoraprsl
CaThIIAFbl OCIMIIKTEPAIH TaMBIPJIaphl TOMBIPAKTHIH YCTIHI KaOaThIH KOTICHITY apKbUIBI, OHBIH Cy-aya
PEeXHUMIH jkaKkcapTaabl. HoTmxkecinae puzochepanblk )KoHEe KOMIPCYTEK KOCBUIBICTAPBIH ACCTPYKIUSIANTHIH
MHKPO(DIIOpaHbIH TIPHIUIITIH OeJICEHAIpyre eleys mopexene BIKmam eremi. MyHalMeH JacTaHFaH
TONBIPAKTAPAbl TOJBIFBIMEH KAJIbIHA KEITIPY YUIH (UTOMEIMOPAHTTHl OCIMIIKTEPIIH OHOPEKYb-
TUBAIUSIIBIK KYMBICTAP/IBIH KBTI TUKIIIHIC MaHBI3EI 30P.
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JILA. AxbeiHoBa, A.JK. Ecnazap, A.C. Enmyparosa, H.C. Mcanuesa

HN3yuyenue (psiopbl TEPPUTOPHIA, 3aTrPA3ZHEHHBIX HEPTHIO U HePTENPOAYKTAMU

B craTtbe paccMarpuBaercst BOIpoc 00 aHTPONOTEHHBIX KOJIEOAHMSIX COCTaBa PAaCTeHWH Ha TEPPUTOPHU
HedrenepepabaThIBAIONIET0 3aBO/A, CTAHIUN TeXHHIecKoro oocyxuBanus, A3C, paclonoKeHHBIX B 4epTe
ropoma llleiMkenTa. ®uroneHo3 B HcclenyeMbIX paifoHax OBUI CIEAYIOIIMM: HAWBBICIIME YPOBHU
3arps3HEHHOHN MOYBBI B 3aBOJACKHX M CAHHUTapHO-3aIIUTHBIX 30HaX HAaOMIOJAaINCh B MPOU3BOJCTBEHHON 30HE
50 BumoB Ha Ttepputopun TOO «IletpoKazaxcran Oiin Ilpomakte». B pactutensHoM coobuiecTBe
YKa3aHHOTO MECTa e€CTb TOJIbKO TPH BHJIA PACTCHUH: TypHUIIHUK OOBIKHOBEHHBIN (Xanthium strumarium),
TPOCTHUK I03KHBIN (Phragmites australis) u ceuHopo# nans4atsiii (Cynodon dactylon). 3eminy, 3arpsi3HEHHbIC
JIETKUMH ¥ TIPO3pavHbIMH (pakuusIMA HE(TH, pacloIoKeHbl BOKpYT MyHKToB obciyxkusanus CTO u A3C.
Bo MHOrEX HccneqyeMbIX yqacTkax HanOoJiee 4acTo BCTPEeUaroTes 1Mo mikajie Jlpynna CBHHOPOH mambyaThlit
(Cynodon dactylon) u Beponuka nonesas (Veronica arvensis). Ou coctaBisiior 92-95 % Bcex pacTeHUi Ha
TCHEBBIX M BIAXHBIX TeppuUTOpHiX. HedTb U HePTENPORXYKTH SBISAIOTCS OCHOBHBIMH OHNAaCHBIMU
9KOTOKCHKAaHTaMHM, BIHUSIOIIMMU Ha pacTeHus Kak si. IlocTosHHOe M H0JTOE BIMSIHUE 3arpsi3HAIOMINX
(hakTOpOB NMPUBOIUT K pa3pyLICHHIO QUTOLEHO3a, H3MEHEHUSM B cocTaBe pacTeHuid. OmcaHHas CUTyalus
CBHUIETEIBCTBYET O Bpeae HedreneperonHslx 00bexToB, CTO, A3C Ha OKpyKaloIlylo Cpely W 3aciIyKUBaeT
BHHMMAaHHUsI SKOJIOTOB, BCEX TEX, KTO OOpeTCcs 3a COXpaHEHHE NMPUPOTHOT0 GOraTcTBa CTPaHBI.

Kniouesvie cnosa: HedpTh, HEQTEIPOIYKTHI, 3arps3HSIONINE BEIIECTBA, IPHPOAHBIC OHOLICHO3HI, (PUTOLEHO3,
mkana JIpynna, OnonHaukamnys, OnopeMeIuarys, JOMIHAHTA.

L.A. Akynova, A.Zh. Esnazar, A.S. Elmuratova, N.S. Isalieva

Studies of the flora of the territory contaminated with oil and oil products

The article deals with the issue of anthropogenic fluctuations in the composition of plants in the territory of
the oil refinery, service stations, gas stations located in Shymkent. Phytocoenosis in the study area was as fol-
lows: the highest levels of contaminated soil at the plant and the sanitary protection zones have been observed
in the production area of 50 species in LLP «PetroKazakhstan Oil Products». In the plant community of the
named place, there are only three plant species: Xanthium strumarium, Phragmites australis and Cynodon
dactylon. The lands contaminated with light and transparent fractions of oil are located around the service sta-
tions of the service station and the gas station. Many of the study sites are most often found on the scale of the
Druid Cynodon dactylon and Veronica arvensis. They comprise 92-95 % of all plants in the shadow and wet
areas. Oil and petroleum products are the main dangerous ecotoxicants, affecting plants as a poison. Perma-
nent and long impact of polluting factors lead to the destruction of phytocenosis, changes in the composition
plant.Described situation testifies to the dangers of refinery facilities, service stations, petrol stations on the
environment and deserves the attention of environmentalists and all those who fight for the preservation of
the natural wealth of the country.

Keywords: oil, oil products, pollutants, natural biocenoses, phytocenosis, Druid scale, bioindication, bioreme-
diation, dominant.
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Specification of odonatafauna species diversity
in some areas of Karaganda region

The article provides information on the species composition of dragonflies in some areas of Karaganda re-
gion. Specified period, number and place of collection of odonatofauna areas are study. In order to identify
the species composition according to literary sources, the author pays special attention to the peculiarities of
the morphology of the Odonata. An updated faunal list of species of dragonflies submitted of the vicinities of
Karaganda region. Dominant and concomitant types of dragonflies are determined. It is revealed that the
background form a family of Libellulidae. In general, to the conditions of the Karaganda region the most
common representatives of the family of Libellulidae, in our collections this family is represented by four
genera and seven species. Dominant on the number of occurrence of the species in the city of Karaganda of
the dragonfly Sympetrum flaveolum, codominant is Lestes barbarus F., rare species is Libellula fulva Mull.,
and in Shakhtinsk is the dominant species Libellula quadrimaculata L., codominant is Orthetrum cancella-
tum L., rare species is Platycnemus pennipes, Pall. and Cordulia aenea L. The characteristic features of biol-
ogy and ecology of mass species are highlighted and described. The article also discusses the features of sea-
sonal activity of dragonflies, marked daily peaks of activity and mating periods.

Keywords: dragonflies, odonatofauna, Family Lestidae, Family Coenagrionidae, Family Aeschnidae, Family
Corduliidae, Family Libellulidae.

A detachment of dragonflies is a unique group of insects. Dragonflies are one of the oldest groups of
terrestrial arthropods that are over 300 million years old. But nevertheless, above all, they are distinguished
by a high morphological specialization, due to which dragonflies are referred to a special department or in-
frared class, opposed to all other winged insects. Despite the antiquity, dragonflies possess many features of
biological progress, such as universal distribution, species diversity (about 6 thousand species), abundance in
aquatic and near-water biocenoses. This group of animals, almost completely occupies an ecological niche of
air predators. Alternation of the aquatic and terrestrial phases of development with a relatively large biomass
of dragonflies causes their significant contribution to the circulation of matter and energy in biogeocenoses.

Dragonflies have not only important biogeocenotic, but also economic significance. The role of dragon-
flies in mass extermination of bloodsucking insects, and in some cases pests of agriculture and forestry is
widely known.

Dragonflies serve as a model object for a variety of biological research. When working with them,
many interesting results were obtained in the field of ecology and animal physiology, ethology, zoogeogra-
phy and a number of other scientific disciplines.

All these reasons explain the increased interest in dragonflies of many specialists. The section of ento-
mological science associated with the study of dragonflies was called odonatology, formed from the Latin
name of the detachment of dragonflies — Odonata, which means «toothed». This name was derived from the
presence of sharp tooth-like outgrowths on the jaws. In the field of odontology, more than 700 researchers
from different countries are currently working. To improve the coordination of odontological research and
increase their effectiveness in 1971, the International Society of Odonatologists — The Societas Internation-
al is Odonatologica (S.1.O.) was founded with the headquarters of the University of Utrecht in the Nether-
lands. The Society publishes its journal Odonatologica and regularly holds symposia in various countries
around the world. The creation of an international society and its printed organ has sharply increased interest
in odonatology. In many countries, the national offices of S.I.O. were established, and they began to publish
their periodicals. In 1998, on the initiative of zoologists of the Kabardino-Balkar State University and the
Institute of Systematics and Ecology of Animals of the Siberian Branch of the Russian Academy of Sciences,
the Russian branch of S.1.O.

The number of publications on dragonflies in the world scientific literature is growing, and only in the
abstract section of the journal Odonatologica from 1971 to the present, abstracts of more than 14,000
odonatological works published during this period have been cited.
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Despite this flow of information, problems remain that are given insufficient attention. One of these
problems is the lack of research on regional odonatofauna.

Materials and methods of research

The material was collected in Shakhtinsk (15.06.17 — 15.08.17), as well as student fees in the Karagan-
da region (during the summer practices 5.06.16 — 25.06.16 and 4.06.17 — 16.06.17).

All fees were spent net. Universal net is a bag of nylon, tulle or gauze, hung on a hoop, which is at-
tached to a stick. The shape of the bag can be rounded, flat or conical. The length of the bag is equal to two
diameters of the hoop. The recommended dimensions are 35.7 cm [1, 2], 30 cm [3]. The length of the stick
varies depending on the purpose of the net. recommend a stick length of 1.5 m; 1.0 m; 0.5 m; the thickness of
the stick is 3—4 cm. The round hoop is made of wire and attached to a stick.

During the collection of dragonflies, a stain was used — a glass jar containing cotton wool, moistened
with a mixture of acetic ether and chloroform (1: 1) and pieces of corrugated filter paper to absorb the mois-
ture released by insects.

For special fixation of insects, a solution was used: 1 part of phenol, 1 part of acetic acid, 8 parts of dis-
tilled water.

Preparing insects for mounting. In a deep desiccator, washed and calcined river sand was poured onto
the bottom. It was laid down with paper litter, and insects of approximately the same size are placed on the
litter (after preliminary moistening of the sand to saturation). The dragonflies were pierced in the
razpravilku, and then mounted in a collection of dried dragonflies. Each dragonfly was mounted on pins and
supplied with two labels. Labels size 18x8 mm, they are signed using the selected computer font. The label
No. 1 contains: an indication of the collection point; date of collection; surname of the collector. Label No. 2
contains information on environmental conditions, plant crops and other information. Collection, processing
of material and definition were carried out under the guidance of determinants: B.M. Mamaev [4] and
G.N. Gornostaeva [5], B.F. Belysheva [6].

Results and its discussion

In the general classification system, dragonflies occupy a certain place.
Type Arthropoda.

Subtype Tracheata (Tracheata).

Superclass Insects (Insecta Hexapoda).

Class Open-mouthed, or Present insects (Insecta — Ectognatha).
Order of the Dragonfly (Odonata).

In the Karaganda region, the following families of the Odonata detachment are registered:
1. Family Lestidae;

2. Family Coenagrionidae;

3. Family Aeschnidae;

4. Family Corduliidae;

5. Family Libellulidae (Table).

Table
Characteristics of the species composition of dragonflies in the study areas
Ne Families and Species Collection period AmounF of Place of Collection
collection
1 2 3 4 5
Family Lestidae Neighborhoods of
! Lestes barbarus F. 3:06.16-25.06.16 8 Karaganda City
Family Coenagrionidae Neighborhoods of
2 Platycnemus pennipes Pall. 15.06.17-15.08.17 ! Shakhtinsk town
Family Coenagrionidae Neighborhoods of
3 Nehalennia speciosa Charp. 4.06.17-27.06.17 > Karaganda City
Family Aeschnidae Neighborhoods of
4 Aeschna juncea L. 15.06.17-15.08.17 6 Shakhtinsk town
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Continuation of Table

1 2 3 4 5

5 eschna cyanea Mat. sesle 250006 | 7| ey
6 gsnr?izlt}(])cc;lolzcjzljl{l'ij\?smaculata V. d. Lind. 15.06.17-15.08.17 8 I‘é‘ﬁfﬁi‘i’;};ﬁ?ﬁvﬁf
7 Condutia aenea 1o 250517150817 | 1| G R vown.
§ |Libline guacimculata L. 150617150817 |10 |G
9 \Sompesrun sulgann L 40617210617 | 13| NeromiaCy
10 | Sompetrm o 20017270617 | 1| R G
UL | el e Ml #6.17210617 | 2| NemoniaCiy
12 |Ovthetrn canceligun . 15061710817 |9 |G o
13 | encorshin abirons Bum 150617150817 | 4| Sidinitoun
14 | petrun sanainen £0017270617 | 2| G e

In summer (15.06.17-15.08.17), and also for the period of summer practices of 2016 (5.06.16—
25.06.16) and 2017 (4.06.17-16.06.17), we collected 14 species of dragonflies belonging to 10 childbirth and
5 families.

It is revealed that in the natural environment in the adult phase appear at the end of May and fly
throughout the summer (some species are also found in September). Some, such as the four-spotted dragon-
fly (Libellula quadrimaculata L.) are not observed in the middle of July. In the phasic phase, the following
representatives are encountered. Odonata: Salmon yellow-spotted (Somatochlora flavomaculata V. d. Lind.),
Common dragonfly (Sympetrum vulgatum L.), Yellow dragonfly (Sympetrum flaveolum), Latticed dragonfly
(Orthetrum cancellatum L.). Representatives of families Sem. Lestas (Lestidae), Arrows (Coenagrionidae),
Aomediae (4eschnidae), Babki (Corduliidae), Dragonflies present (Libellulidae) [7, 8].

In the vicinity of the town of Shakhtinsk, the dragonfly species were found in parks, gardens, which we
associate with a lesser concern factor, besides some species such as the Symptrum vulgatum, the yellow
dragonfly Sympetrum flaveolum, the four-spotted dragonfly (Libellula quadrimaculata L.) during the sum-
mer, travel long distances and fly far away from water bodies. Dragonflies are predators and during studies it
was noted that they hunt mosquitoes, in some cases the largest dragonflies hunted individuals from other
families, mostly belonging to the suborder of the Aevewing. Mating in most species of dragonflies is ob-
served in mid-July, and egg laying occurs mainly in late July — early August.

In general, the representatives of the family Dragonfly are the most common species of the Karaganda
region (Libellulidae), in our collections this species is represented by 4 genera and 7 species (Fig. 1).
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Platycnemus pennipes Pall.

= Somatochlora flavomaculata V. d. Lind.
Libellula quadrimaculata L.
Leucorrhinia albifrons. Burn.

® Aeschna juncea L.
Cordulia aenea L.
Orthetrum cancellatum L.
Sypetrum sanguineum

Figure 1. The structure of the families of the order Odonata
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The dominant species in the city of Karaganda is the yellow dragonfly (Sympetrum flaveolum), codon
foreign (Lestes barbarus F.), rarely there is a red dragonfly (Libellula filva Mull.) (Fig. 2).

8

fJ I

¥ Lestidae = Aeschnidae " Libellulidae Coenagrionidae = Corduliidae

Figure 2. Structure of Species of the city of Karaganda

The dominant species in Shakhtinsk the dominant is the Dragonfly the four-spotted (Libellula
quadrimaculata L.), the codon of the dragonfly (Orthetrum cancellatum L.), the small-bodied species is the
flat-footed Platycnemus pennipes Pall., and the bronze head (Cordulia aenea L.) (Fig. 3) [9-11].
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Figure 3. Structure of species in Shakhtinsk

Based on the results of the work done, the following conclusions can be drawn:

— In the Karaganda region 14 species of dragonflies were identified belonging to 10 genera and 5 fami-
lies.

— The background is formed by a family of Libellulidae.

—The Libellula quadrimaculata L. is dominated by the occurrence frequency of the dragonfly. There
were three peaks of activity: morning, afternoon and afternoon that we associate with the trophic spe-
cies.

— Spring-summer species include of Lestes barbarus F., Libellula quadrimaculata L., Sympetrum
flaveolum; until the fall there is Aeschna juncea L., Sypetrum sanguineum.

— Far away from the breeding places fly away: Libellula quadrimaculata L., Sympetrum flaveolum,
Sypetrum sanguineum, Sympetrum vulgatum L.

— There is less biodiversity in the vicinity of Karaganda than in the vicinity of Shakhtinsk, which is ex-
plained by a lower concern factor.
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B.C. AGykenoa, XK. K. bismosa

Kaparanasb! 00J1bIchbl Kel0ip aliMmaKTapabIH o10HaTOdayHa
TYpPJep KYPAMBIHBIH CHIIATTAMACHI

Maxanazna Kaparanael MeH IllaxTHHCK KalanapblHbIH MaHAHbIHIAFbl MHENIKTEP TYPJIEPiHiH KypaMbl Typabl
JKa3bUIFaH. 3epTTey alMarbIHAaFbl 0J0HaTO(hayHAHBIH )KUHAY KE3CeHI, CAaHbI )KOHE OPHBI KOPCETLIIi. AHBIKTAY
MakcaThIHAA TYPIIK Kypambl OolbHIIA omebuertepni 3eprrenm, asropiap Odonata Mopdoorus
epeKIIeNiKTepiHe epekme KoHinM Oomyne. Kaparannmsl oOnbICEIHAArsl KeWOip aymaHgapAarsl HHEIIK
TYpJIepiHiH (hayHUCTUKAJIBIK Ti3iMi YCHIHBUIFAH. 3epTTey HoTIXKeaepi OoWbHIma GoH KypalTeH Libellulidae
TYKBIMBI OonbIn ecenreinieni. Muemik TypiepiHiH GacklM JkoHe ijecme Typiepi aHbIKTanFad. JKammsl
Kaparanzapl 00JIBICBIHBIH KEH TaparaH TYKbIMIACTBIFBIHBIH okinuepi — Libellulidae, 6i3niH »ubIHAApBIHIA
Oyl TyKbIMZAcTa TOpT TEKTEepi JKOHE KeTi Typiepi YChIHbUIFaH. BachiMzbIKKa caHbl OOMbBIHIIA Ke3ecy
typimen Kaparanael kanaceinna Sympetrum flaveolum 6omnbin, kogoMuHaHT Typi Lestes barbarus F., cupex
ke3pecetin Libellula fulva Mull. 6onpm Tabbuiapl. An IllaxTuHck KanaceiHaa noMuHaHTTI TYp Libellula
quadrimaculata L., xonomuHautti Typ Orthetrum cancellatum L., cupek ke3necetid typiuepi: Platycnemus
pennipes Pall., Cordulia aenea L. Gonbinm Tabbutanpl. CoHIai-ak Makajgaga WHEIIKTEPHiH MayCBIMIBIK,
TOYJIKTIK OEJICEH T MEH IaFBUIBICY Ke3eHACPIiH epeKIIeNiKTepi xKaH-KaKThl KapacThIPBIIIBL.

Kinm ce3dep: mnnenikrep, ononarotayna, Lestidae TyxpiMuacsl, Coenagrionidae Tykemuacel, Aeschnidae
tykpivaacel, Corduliidae Tykeimpacel, Libellulidae TykbiMaacsLl.

B.C. AGykenoa, XK. K. bismosa

XapakTepucTHKAa BU0BOI0 COCTaBA 010HATO(ayHbI
HEKOTOPbIX Tepputopuii Kaparanauackoi odjactu

B crarbe mpuBeneHBI CBEICHUS O BHJOBOM COCTaBE CTPEKO3 OKpecTHOcTed ropoxa Kaparanmsl u ropona
[laxTuHCKa. YKa3aHBI IEPHOJ, KOINYECTBO M MeCTO cOOpa omoHaTo(ayHs! pailOHOB Hccle1oBaHus. B memsax
BBISIBJICHUSI BHIOBOTO COCTaBa IO JINTEPATYPHBIM HCTOYHHKAM aBTOp 0co0O€ BHHMaHHE AKIEHTHPYeT Ha
ocobennoctsix Mopdonorun orpsina Odonata. TlpencraBieH yToUHEHHBIH (hayHHCTHYECKHH CIHCOK BHIOB
CTpEeKO3 MccleqyeMbIX okpecTHocTell Kaparanauuckoit oonactu. OnpeneseHsl JOMUHUPYIOLIUE U COMYTCT-
BYIOIIME BUJBI CTpeKo3. BrisiBieHo, uto ¢on obpasyer cemeiictBo Ctpekossl Hacrosiuue (Libellulidae). B
nenoM B ycnoBusix Kaparannuackoit oOnactu Hanbonee pacnpocTpaHeHbl IpeacTaBuTenu cemerictBa Ctpe-
Ko3bl Hactosmue (Libellulidae), B Hamux cOopax 3TOT BUA HPEACTABICH YETHIPhMS POAAMHU U CEMbIO BUA-
MH. JIOMHHUPYIOIIVM II0 YHCITy BCTPEYaeMOCTH BHIOM B ropoxe Kaparamne sBisiercst CTpekosa jkemnrast
(Sympetrum flaveolum), xonomunupyromum — JltoTka nnosemuas (Lestes barbarus F.), peako BcTpedaeTcs
Crpexosa peixas (Libellula fiulva Mull.), a B ropone IllaxTurcke noMuHaHTOM gBiseTcss CTpeKko3a deThIpex-
nstructas (Libellula quadrimaculata L.), xomomunanrom — Crpekosa pemerdaras (Orthetrum cancellatum
L.), manoBcrpeuarommecs BuAb! 310 [lnockoHOXKa oObIkHOBeHHaAst (Platycnemus pennipes Pall.) n Babka
oponzoBas (Cordulia aenea L.). BelaensioTcss U ONUCHIBAIOTCS XapaKTEpPHbIE 0COOEHHOCTH OMOJIOTHH H 3KO-
JOTHMM MacCOBBIX BHIOB. B craThe Takke paccMaTpUBAIOTCS OCOOCHHOCTH CE30HHOII aKTHBHOCTU CTPEKO3,
OTMEUCHBI CYTOYHBIC IIMKH aKTUBHOCTH ¥ IIEPUO/IBI CIIADUBAHUS.

Kniouesvie cnosa: crpekossl, onoHarodayHa, cemeiicto JlroTku, cemelictBo Ctpenku, cemeiictBo Kopomsic-
110, cemelicTBo babku, cemelricTBo CTpeKO3bl HACTOSIIHE.
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Tepickeii AJlaTaybIHAAFBI JIPiJIIK 6CIMAIKTEPAIH KeH TapajaraH
KaybIMJIACTHIKTAPbI KOHE OMOIKOJIOTHSJIBIK epeKIIeTiKTepi

Maxkamana Tepickeil AnaTaybIHIAFbl JOPUTIK ©CIMIIKTEPIiH Tapalybl, ©Cy OpTachl aHBIKTAIFaH. 3epTTey
ayfaHBIHAA JTOPITIK OCIMAIKTEPIiH Tapaly epeKIIeikTepi OipKeKi TapaliMaraHAbIFbl aHBIKTAIIbL. JKoTaHbIH
OCIMIIKTEp XKAMBUIFBICHI )KOHE OHAAFHI TYPIEP/IiH Tapalysl 3epTTey ayAaHbIHBIH TeorpadusuIbIK sKaFaiibHa,
OMiKTIK Oeneynepre, ONapIbIH 6CY OPTAaChIHA, SKOIOTHSIBIK XKaFJaliiapbelHa Tikenel OailaHbICTEL. MBICaIbI,
TayapanblK aHFapjap/a: araiiTbl, OyTanbl jKOHE MIONTECiH OCIMAIKTepIiH KONTereH TypJepi Ke3aeceli.
3epTTey allMarbIHBIH Jajna OenjeyiHle IAIFBIHIBIK ACTBIKTYKbIMAacTap KeH Tapanrad. lllanbiH Ty3ymn
typnep: Phleum phleoides, Dactylis glomerata, Bromopsis inermis, Elytrigia repens, Agrostis vinealis,
Elymus TybICBIHBIH Keibip Typiepi »xoHe T.0. Harbl3 Jajianbl-IIanFblHABl aliMaKTapbIHBIH ©CIMIIKTEp
JKAMBUIFBICBI OPTYPJi IIONTECIH OCIMAIKTI-aCTBIKTYKBIMIACTHI JKOHE CeJeyJi-IIBIMIBI ACTHIKTYKBIMIACTHI
OCIMIIIKTEep KaybIMIACTHIKTBHI CUTATKa ue: Stipa capillata, Festuca valesiaca, Helictotrichon desertorum,
Koeleria cristata, connaii-aKk KaybIMIacCTbIKKa Agropyron pectinatum, Ajania fastigiata xone T.0. Jlamambik
HIeNTeCiH OCIMIIKTEpAEH TOMEHIeTinel Typiep ke3neceni: Salvia stepposa, Achillea millefolium, Medicago
falcata, Potentilla asiatica, Scabiosa isetensis xoHe T.0.

Kinm ce30ep: napiiik eciMIOiKTep, MIATFBIHIBI OCIMIIKTED, OCIMAIKTIK alyaHTYPIIIri, SKOJOTHSIIBIK epeKIie-
JKTepi.

Tepickeit Anmatay — AnMaTbl OOJBICHIHBIH OHTYCTIK-ITBIFBICHIHIA OPHATACKAH TAYJBI KOTa. BaThICHI
Ily arFapsiHaH OacTaIBI TOFA TOPI3Al MUTIM, MBIFRICEIHAA XaH-ToHipl MbIHBHA AeiiH 380 KM-Te CO3BUTHIIT
KaTelp. EH OWik HYKTECi JKOTaHBIH IIBIFBICHIHAA OpHAlacKaH, OmikTiri — 5216 m. XKoTtagarel mMy3maHy
aynmanbl 1080 kM?> ayMaKThl ajbIll >KaThIp. JKOTaHBIH CONTYCTIK OCTKCHiHIH OCIMIIKTEp »aMBUIFBICHIH]IA
(2100-2900 M OHIKTIKTE) IIBIPITAIEI OpMaH aKaObl KeH TapanraH [1].

Tepickelt AnaTaybIHBIH 6CIMIIKTEP KaMBUIFBICBIH 3€PTTEY/IC TOMEHIETICH aTaKThl 0O TAHUK-FaIBIMIAP
kareicTel, H.W. Pyonos, H.B. IlaBnoB, B.A. beikos, W.W. Pomayrun, M.C. baliTeHOB cekinmi FaabiMaap
3eprreni [2—6].

3eprrey MakcaTel — Tepickedl AjaTaybIHAAFbl JOPUTIK OCIMIIKTEPAIH Tapaly epeKIISTKTEPiH XKoHE
CHUPEK KE3eCeTiH TYpJIepiH aHBIKTaY.

3eprrey omicTepi eciMaikTepAi aHbIKTayaa kem ToMablk «Pnopa CCCPy» [7], «®nopa Kazaxcranay [8],
«Pactenms LlenTpambaoit Aszmm» [9], «Omnpenmemurens pacrenuit Cpemuedt Azmm» [10], «Mmmroctpupo-
BaHHBIN ompenenuTenb pacteHuil Kazaxcrana» [11], «3maku CCCP» [12] xone T.6. eHOekrep maiima-
JAHBUIABL. 3epPTTey KYMBICTAPhl MapIIPYTTHIK-PEKOTHOCTHUKAIBIK 9IICTEp apKbUIBI XKYPri3iimi. OciMIaikTep
JKaMBUIFBICHIH aHBIKTaya re000TaHUKAJIBIK SMiC-TaCIaep KoaaHbLiabl [13,14].

Tepickelt AnmatayplHaa TayapajiblK Ka3aHIIYHKBIP JKOHE ajaca Taynap kui kesmecendi [15]. XKoragarbr
opTa Tayisl aynannapasy ouikriri (2000-2500 m). Tayapanbik Ka3aHIIYHKbIpIapAbH OuikTiri 600—-1000 m.
TeKTOHMKANBIK KOHE 3K30TCHIIK MPOLECTEPIiH dCepiHEH XOTaHbIH Xep Oeaepi amyaHTypui: OWIK Tayibl
aNpMiiKk, TiK OeTked; OWIK TayJsibl, TETIC-YCTIPTTI TayJibl ©JIKe, OpTa TayJbl 3PO3USIIBI, ajgaca TayJjbl
aNKaNTap, 3pO3USIIbI, TAyaJIbl 3PO3HSIIbI, Tayalbl aKKyMYJISTUBTI-3PO3HIIbI, TayapalblK aKKyMYJISTUBTI,
AKKYMYJISITUBTI-3PO3HSIIBIK, TEKTOHUKAIBIK OWUMAHAAp; Tayalbl aKKyMYJISTHBTI-3PO3HUSIIBI Ka3bIKTAp; TAy
eTEeTiHCTl aKKyMYJSITHBTI JKa3bIKTap okui Kesmecemi. JKoTaHbIH Jkep OefepiHe OalIaHBICTBI OHIAFbI
TapajFaH oCIMIIKTEp KaMBUIFBICH a allyaHTYPIIi.

Tepickeil AnarayblHbIH ajaca TayJbl alKalTapbl: SPTYPHdi IIONTECiH ©CIMIIKTi-aCTBIKTYKBIMIACTHI
OCIMJIIKTEpP KaybIMJIACTHIFBIMEH epekineneHei. KaybIMIaCcThIKTBIH JOMUHAHTTHI TYpiaepi: Achnatherum
splendens, Leymus angustus, coHAai-aK, KaybIMIAaCTHIKTAFbI KU1 Ke3JeCeTiH Typiep: Stipa capillata, Poa
angustifolia, Trifolium pratense, Salvia stepposa, Ziziphora clinopodioides, Scabiosa isetensis xone 1.0. byn
Oenpeyne maiinansl eciMIOiKTepAiH KenTereH Typiepi kesaeceni (1-kecte).

JKoraHblH Taynbl IATKAIIAphl MEH TayapasiblK ©3¢H aHFaplapbIHIaFbl OCIMJIIKTED KaMBUIFBICHI
OOTaHMKAIBIK alyaHTYPJIUIINIMEH epekineneHeal. Tayapaiblk aHrapiapaa OyTajibl >KOHE IIONTECiH
OCIMJIIKTEP/IiH KOIITETeH Typiepi Ke3aece i, Meicanbl: Rosa alberti, Spiraea hypericifolia, Lonicera hispida,
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Lonicera altmannii, Cotoneaster pojarkovae, Melica transsilvanica, Poa nemoralis, Poa angustifolia,
Piptatherum songaricum.

l-xecTe

Anaca TayJibl AIKANTAPAAFbI LIONTECiH OCIMAIKTI-aCTBIKTYKbIMAACTHI OCIMAIKTEP KaybIMIACTbIFbI

Toeire3abIFbL, Apyne
TYp kypans! IIKaJIackl OOMBIHIIA
[lenTecin eciMaikTep
Achnatherum splendens Sp
Leymus angustus Copl
Poa angustifolia Sol
Festuca valesiaca Sol
Salvia stepposa Sol
Trifolium pratense Sol
Artemisia dracunculus Sol
Scabiosa isetensis Sol
Stipa capillata Sol
Achillea millefolium Sol
Medicago falcata Sol

Tepickeil AnatayblHbIH Janajibl alKalTapblHIA I[MBIMJIBI ACTBIKTYKBIMIACTHI OCIMIIKTEp KaybIM-
JACTBIFBI JIOMWUHAHTTBHI OONBIN TaObanbl: Stipa sareptana, Stipa lessingiana, Stipa capillata, Koeleria
cristata), onap KalTaH TONBIPAKTHI ankanrapja KeH Tapanran. Ochbl anKanrap/a >KycaHHBIH TOMEHeriaei
Typiiepi >kui Kesmecenmi: Artemisia heptapotamica, Artemisia sublessingiana, onap 3 Ke3eTiHme aaia
30HACBHIHBIH IIOINTECIH OCIMIIKTEpIMEH apanaceill ecefli: Salvia stepposa, Potentilla asiatica, Galatella
angustissima, Medicago falcata, Nepeta pannonica, Galium verum xoHe T.0. Anaiia KOTaHBIH
KaWBUTBIMBIK JKepIiepi alTapIIbIKTai aHTPOIIOTeHIIK (haKTOpiapFa YIIbIpaFraH. ATaJIMBIII TEPPUTOPHUSIIApIA
Artemisia dracunculus, Flomis oreophylla x%one T.6. eciMaikTep ecyre Oeitim (2-kecte).

2-KecTe

O3eH aHFapJIapbl MeH KaHbLIBIMAAPAAFBI INATFBIHABIK 6CIMAIKTEPAIH TYP KYpaMbl

Terb3abIrsl, Hpyne
Typ xypamet IKAJIaChl OOMBIHIIA
llenTecin eciMaikTep

Hordeum bogdanii Sp-Copl
Agrostis tenuis Sp
Calamagrostis epigeios Sol
Phragmites australis Sp-copl
Elytrigia repens Sol-sp
Bromus squarrosus Sol-sp
Leymus angustus Sol-sp
Leymus ramosus Sol
Achnatherum splendens Sol
Thermopsis turkestanica Sol
Allium dolichostylum Sp
Vicia cracca Sp-Copl1

3epTTey aiiMarbiHBIH Jlaa OenjeyiH/ie IMANFBIHABIK ACTHIKTYKBIMIACTAD KEH TapaliFaH jKOHE oJiap
MIAFBIHABIK JTana eciMaikTepineH Typanbl. Llanrea Ty3yun typuep: Phleum phleoides, Dactylis glomerata,
Bromopsis inermis, Elytrigia repens, Agrostis vinealis, Elymus TybICBIHBIH KEHOIp TYpJiepi sxoHe T.0.

JKoraHbIH Harbl3 JallaNbl-IIATFBIHAB aHMaKTAPBIHBIH OCIMIIKTED JKAMBUIFBICHI OPTYpJi IIONTECIH
OCIMIIKTI-aCTBIKTYKBIMIACTBl JKOHE CENEYJi-IIBIMABI  ACTBIKTYKBIMIACTBI OCIMIIKTED KaybIMIACTHIKTHI
cunarka ue. KaybIMIaCTBIKTHIH IOMHHAHTTBI TYpiiepi: Stipa capillata, Festuca valesiaca, Helictotrichon
desertorum, Koeleria cristata, coHmai-aK KaybIMIACTBIKKa Agropyron pectinatum, Ajania fastigiata xoHe
T.0. Typiep apamacaapl. JlanmanblK IIeNTeCiH OCIMAIKTEpJeH TOMEHAETIACH Typiep kesaecemi: Salvia
stepposa, Achillea millefolium, Medicago falcata, Potentilla asiatica, Scabiosa isetensis xoHe T.0.
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Tepickeil AnaTayblHBIH TiK Kapibl )KOHE TaCTaKThl OeTKeinepinae merpoduibai OyTanbl eciMAiKTEp
keH TapanraH: Convolvulus tragacanthoides, Heliathemum songaricum, Lagochilus pungens, Artemisia
frigida, conmaii-ak ojlapra Jajaibl IIAJFBIHIAAP JKOHE OPTYPIIi MIONTECiH OCIMIIKTEp apaiacaabl. MbIcaibl,
WUTMYPBIH TYBICBIHBIH KeiOip Typnepi (Rosa xone Lonicera, Spiraea hypericifolia, Cotoneaster pojarkovae
1.0.), COHHmaii-ak oJlapra OPTYPJdl IMIONTECIH OCIMIIKTi-aCTHIKTYKBIMIACTH KAyBIMIACTBIKTHI KYPaWTHIH
MATFBIHABIK 6CIMIIKTEP apajjacaipl.

JKoTaHbIH OopMaHABI-INAFBIHABL Oeneyi (parMeHTTi aJKanTapabl aibIl XKaTelp. Tepickedl Anaraybl-
HBIH OWIK TayJbl aIKaNTapblHIa OCTErelli-KayJIbl, IIBIMIbI aCTHIKTYKBIMIACTHI, ITBIM/IBI aCTHIKTYKBIMIACTHI-
OPTYPJIi IIONTECIiH OCIMIIKTI-aCTHIKTYKBIMIACTHI OCIMIIKTEP KAayBIMIACTHIFEIH KYPAWTHIH OWIK TayJIbl
ecimaikTep Kypaunbel: Festuca musbelica, Festuca olgae, Poligonum songaricum, Geraniun saxatile,
Kobresia humilis.

O3eH aHFapyiapbl MEH >KaWbUIBIMIApPBIHAA KOHE aHFap TeppacalapblHAa MIAJIFBIHABIK ©CIMIIKTEp
adTapIIBIKTal KeJIEMIi aJIbIIl KaThIP, 63¢H MAaTKAIAapbIHAa OYTallbl 6CIMIIKTEp KeH TapayiraH (2-KecTe).

Byn aiiMakTarel eCiMIIKTEp KaybIMAACTBHIFBIHBIH JOMHUHAHTTHI OOJBIN TaOBUIATHIH OCIMIIK TYpJepi:
Origanum vulgare, Medicago romanica, Thalictrum isopiroides, Rumex confertus, Dactylis glomerata, Poa
trivialis, Rumex confertus, cOHIai-aK MONTECIH OCIMIIKTEPAIH KOITETEH TYPJIepl )KOHE aCTHIKTYKBIMIACTHI
Typaep kui ke3geceni: Nepeta pannonica, Ligularia macrophylla, Achillea asiatica, Achillea nobilis,
Angelica decurrens, Arctium leiospermum, Cirsium arvense, Galatella angustissima, Gentiana tianschanika,
Iris songorica, Geranium pretense, Agropyron cristatum, Alopecurus pratensis, Bromopsis inermis, Dactylis
glomerata, Poa trivialis xone T.0.

Tepickeil AnaTayblHBIH CONTYCTIK OeTkeinepinme Oyranbl Oenaey aikplH Oaiikanmanel. Byramap
MIaTKAJIABIH TaCTAKThl OSTKEHUIIEPIHIH alTapibIKTall OeJiriH Kypaiapl. O3 Ke3eTiHe oap dpTYpIi IMeNTeciH
OCIMIIKTI-aCTBIKTYKBIMIACTBI OCIMIIKTEP KAayBIMIIACTHIFBIHA Oail Jayaisl jKoHE IIANFBIHIAPMEH aMacajbl.
Byransl ecimuikTep KaybIMIACTBIFBIHHBIH HETI3IH HTMYpBIHAAp Kypaiunel: (Rosa platiacanta, Rosa
begeriana), ToObUIFBl (Spiraea lasiocarpa), viprait (Cotoneaster melanocarpus), CUpeK Tay KbUIIIACHI
anMacTteipansl (Equisetum ramosissimum). An >xadputbiMaapna Oepikapakar (Berberis heteropoda) xomne
KaparaHHbIH OipHeme TypuepiniH (Caragana pleiophylla, Caragana pruinosa) MOFBIPHl aaMacTHIPAb, all
©3CH aHFapiIapblHIa UTHIOMBIPT WkIpFraHak (Hippophae rhamnoides) xeH TapanraH.

Tepickelt AnatayblHBIH eH Omik Taymel Oemmeynepinae Conrtyctik Tsubp-lllanbHiIH, 0acka TayIbl
aliMaKTapra KaparaH7Ia, aJKanTapblHBIH OacklM OeIKTepiHIe KyaHIIBUTBIK Oaiikamamel (3-kecte).
leorpadusnblk >karmaiibiHa OalnaHBICTBI Oy ankanTapia KpHOQHUTTI Jana eciMuaikTepi keszgecerdi. byn
oenrinep OpTabIK A3USHBIH OMiK TayJbl aifMaKTaphbIMEH YKCACTHIFBIH OaliKaTa bl

3-kecTe

En Omik Tayabl 0enaeyJiepinaeri kpuodutTi gana ecimaikrepi

TeiFb3abIFSL, Jdpyne
Typ kypame! IIKAJIAChl OOMBIHINA
IlenTecin ociMIiKTEp
Helictotrichon desertorum Sp
Stipa lessingiana Sp
Stipa capillata Sol-sp
Festuca valesiaca Sp
Phleum phleoides Sol
Koeleria cristata Sol

Tepickeli AmnaTayblHBIH OWIK Taynsl OelAeyiepiH HETi3iHEH Kayibl, IIBIMILI aCTHIKTYKBIMIACTHI-
IIBIMIBI  ACTBIKTYKBIMIACTHI-OPTYPIi IMONTECIH OCIMIIKTI-aCTRIKTYKBIMIACTHI YKOHE ACTBIKTYKBIMIACTBI-
optypai menteciH ecimaikTi-paomucti (Phlomis oreophila) ManFbIHABI OCIMIIKTED KaybIMIACTBHIFBIH
KYpa#pl )KoHe ojiapra apma (Juniperus pseudosabina) CTIIaHUKTEPI apanacabl.

Byn ankanrapna teHrexaneipak (Alchemilla vulgaris, Alchemilla repropilosa) oHe Ka3Tamak
(Geranium saxatile, Geranium albiflorum) KaybIMAACTBIFbI KEH TapajiFaH.

Tepickeld AnaTaybIHBIH OpTa Taysibl ankanTapbiHaa maMameH 2000 M OWIKTIKTeH OacTam KbUIKaH
JKaIbIpaKThl OpMaH Oenneyi Oacramazsl, o1 opMaHmapablH OackiM Oeririn Ilpenk mwipmiacel (Picea
schrenkiana) xypaiapl (Cyp. Kapa).
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Cyper. Tepickeii Anataysl. Opta Kakmak nmratkais

Ieipmaner opmaunapasy (Picea schrenkiana) TeMeHri OOMNITiHJIE KONTETeH NOPITIK ©CIMIIK Typiepi
ke3neceni: Berberis sphaerocarpa, Cotoneaster melanocarpus, Lonicera hispida, Lonicera karelinii,
Lonicera stenantha, Lonicera tatarica, Ribes meierii, Rosa albertii, Rosa beggeriana, Rosa fedtschenkoana,
Rubus idaeus, Salix triandra, Spiraea hypericifolia xone T.0., coHIal-aK onapra KONTEreH aCTHIKTYKBIM-
Jactap MEH OpTYpJl INenTeciH OCIMIIKTI KaybIMIACTBIKTap apanacansl: Achillea nobilis, Aconitum
septenrtionale, Alchemilla scalaris, Angelica brevicaulis, Arctium leiospermum, Carum carvi, Cirsium
arvensis, Dracocefalus nutans, Dactylis glomerata, Elymus gmelinii, Elytrigia repens, Galium boreale,
Impatiens brachycentra, Melica transsilvanica, Nepeta pannonica, Oberna wallichiana, Phragmites
australis xwoHe Poa TyBICBIHBIH KelOip Typaepi xxoHe T.0. Temenne Tepickeii AnarayblHAarbl K€H TapalFaH
JIOpLTiK eciMIikTepAin Ti3imi Oepinred (PaiipiMOek aymanbl, AnmMatsl 00NbICH) (4-KecTe).

4-xecTe
Tepickeli AaTaybIHIaFbI KeH TapaJFaH J9pijiik ecimaikTep Tizimi

Teirb3abirsl, Apyne
Typ kypans! Tyieivpacrap IKAJIaChl OOMBIHIIA
1 2 3

Achillea millefolium L. Asteraceae Sp (Copl)
Achnatherum splendens (Trin.) Nevski Poaceae Sp (Copl)
Aconitum leucostomum Worosch. Ranunculaceae Sol-Sp
Agropyron cristatum (M. Bieb.) P. Beauv. Poaceae Sol-Sp
Allium obliqguum L. Alliaceae Sol
Amoria repens (L.) C. Presl Fabaceae Sp
Anisantha tectorum (L.) Nevski. Poaceae Sp
Arctium tomentosum Mill. Asteraceae Sol
Artemisia absinthium L. Asteraceae Sol
Asparagus neglectus Kar. et Kir. Asparagaceae Sol
Berteroa incana (L.) DC. Brassicaceae Sol-Sp
Bothriochloa ischaemum (L.) Keng Poaceae Sp
Betula tianschanica Rupr. Betulaceae Sp (Copl)
Bromopsis inermis (Leyss.) Holub Poaceae Sp
Bromus squarrosus L. Poaceae Sol
Calamagrostis pseudophragmites (Haller f.). Poaceae Sol
Cannabis ruderalis Janisch. Cannabaceae Sol
Caragana jubata (Pall.) Poir. Fabaceae Sol
Caragana pleiophylla (Regel) Pojarkova Fabaceae Sol-Sp
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4-KecTeHIH XaJlFachl

1 2 3
Cardaria draba (L.) Desv. Brassicaceae Sol-Sp
Carum carvi L. Apiaceae Sp
Chenopodium botrys L. Chenopodiaceae Copl-2
Cichorium intybus L. Asteraceae Sp (Copl)
Clematis songarica Bunge Ranunculaceae Sp (Copl)
Clematis glauca Willd. Ranunculaceae Sol-Sp
Cotoneaster melanocarpus Fisch. ex Blytt. Rosaceae Sol-Sp
Cotoneaster multiflorus Bunge Rosaceae Sp
Dactylis glomerata L. Poaceae Sp
Daucus carota L. Apiaceae Sp
Festuca pratensis Huds. Poaceae Sol
Elymus sibiricus L. Poaceae Sol
Ephedra equisetina Bunge Ephedraceae Sol
Festuca pratensis Huds. Poaceae Sol
Geum urbanum L. Rosaceae Sol
Glycyrrhiza uralensis Fisch. Fabaceae Sol-sp
Halimodendron halodendron (Pall.) Voss. Fabaceae Sol
Hordeum brevisubulatum (Trin.) Link Poaceae Sp (copl)
Hyoscyamus niger L. Solanaceae Sp
Hypericum perforatum L. Hypericaceae Sol
Hypericum scabrum L. Hypericaceae Sol
Iris sogdiana Bunge Iridaceae Sol
Lavatera thuringiaca L. Malvaceae Sol
Leonurus turkestanicus V.1. Krecz. et Kuprian. Lamiaceae Sol-Sp
Lepidium latifolium L. Brassicaceae Sol-Sp
Phleum pratens L. Poaceae Sp
Ligularia heterophylla Rupr. Asteraceae Copl-2
Marrubium vulgare L. Lamiaceae Sol-Sp
Melilotus officinalis (L.) Pall. Fabaceae Sp
Mentha arvensis L. Lamiaceae Sol
Mentha longifolia (L.) Huds. Lamiaceae Sp
Nepeta pannonica L. Lamiaceae Sp
Origanum vulgare L. Lamiaceae Copl-2
Phleum phleoides (L.) Karst. Poaceae Sp (Copl)
Phlomoides oreophila (Kar. et Kir.) Adylov. Kamelin et Makhm. Lamiaceae Sol-Sp
Phragmites australis (Cav.) Trin. ex Steud. Poaceae Sol-Sp
Plantago lanceolata L. Plantaginaceae Sp
Plantago major L. Plantaginaceae Sol
Poa pratensis L. Poaceae Sp
Rosa alberti Regel Rosaceae Sol
Rosa beggeriana Schrenk Rosaceae Sol
Rosa fedtschenkoana Regel Rosaceae Sol
Rosa laxa Retz. Rosaceae Sol
Rosa platyacantha Schrenk Rosaceae Sol
Rosa silverhjelmii Schrenk. Rosaceae Sol
Rubus caesius L. Rosaceae Sol-Sp
Rumex aquaticus L. Polygonaceae Sol
Rumex crispus L. Polygonaceae Sp
Rumex tianschanicus Losinsk. Polygonaceae Sp (Copl)
Salvia deserta Schangin Lamiaceae Sp
Scabiosa ochroleuca L. Dipsacaceae Sol
Stipa capillata L. Poaceae Sol
Thymus marschallianus Willd. Lamiaceae Sol
Trifolium pratense L. Fabaceae Sol-Sp
Typha angustifolia L. Poaceae Sol-Sp
Urtica cannabina L. Urticaceae Sp
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4-KecTeHIH XaJlFachl

1 2 3
Urtica dioica L. Urticaceae Copl-2
Vicia cracca L. Fabaceae Sp (Copl)
Ziziphora bungeana Juz. Lamiaceae Sp (Copl)
Bapasirsi: 81 23 TyKbIMaAC sol-sp

3epTTey HOTIKENEPl KopceTkeHmel, Tepickelt AnarayslHIAFsl TOPUTIK ©CIMIIKTEPIIH TYp Kypamsl 23
TYKbIMAAC 3koHE 81 Typai Kypalasl.

AHaFypnbIM TYp KypamblHa Oali TyKeIMpacTap: Ranunculaceae, Asteraceae, Poaceae (13 Typ),
Fabaceae xone Rosaceae (9), Lamiaceae (7), Polygonaceae (6), Geraniacae (5). Kanran TykeiMaacrap 3—4
TYpai Kypaunsl: (Brassicaceae, Caryophyllaceae, Boraginaceae, Violaceae, Apiaceae, Scropullariaceae).
Kanran 17 TykeiMaac 1-2 Typai Kypaisl.

JKoranbiH anaca Taynbl KpUODHUTTI O6IIKTEpl KOOPE3USIIbI-ACTBIKTYKBIMIACTRI-OPTYPIl IIONTECIH
OCIMIIKTI KaybIMIACTHIKTHI MaXFbIHAapra Oaii: Alchemilla retropilosa, Leontopodium campestre, Festuca
alatavica, Poa calliopsis, Kobresia humilis, conpaii-aK >keKe-)KeKke alaHKailnapaa KoOpe3usuTbl eciMIOiKTep
KaybIMAAcTBIFbl kui ke3neceni. Conpaii-ak Tepickeidl AnarayblHOa OHWIKIIONTiI OpTa Taylbl LIAJFBIHAAP
adTapIBIKTall ayMaKThl aybin skaTeip. Onap 3 Ke3eriHae MIBIPIIaibl OpMaHHBIH HeTi3iH KypaiTeiH [lIpenk
msIpinaceiHad (Picea schrenkiana) KypanraH.

Tepickeit AnatayblHBIH ©CIMIIKTEp >KaMBUIFBICBIHIA OOpeaii dJIeMEHTTepre Oail MIaJFbIHIBI-OPMaH
Oeneyi JKakCchl JaMbiraH. Kazipri Tagga TaOuru skaFgaiaa eceTiH JopiTiK oCIMIIKTepAl THIM/I MMakinananoay
HOTHIKECIHJIC JKOHE aHTPOIIOTSHIIIK JKaFaliiap/blH OCEpiHEH ONlapJblH CaHbl KYH CaHall KYpT a3aroja.
Meicansl: Rhodiola quadrifida (Pall.) Fisch. et Mey., Allium obliguum L., Allium ledebourianum Schult. et
Schult. Fil., Rhodiola coccinea (Royle) Boriss. sxaHe T.0. Ocipece YIITIK A9yipAeri peluKTTI eciMIaiKTepre
aca Kayin teHin typ: Polystichum lonchites (L.) Roth, Actae erythrocarpa Fisch., Paris quadrifida L., Carex
sylvatica Huds., Festuca altissima All., Bromopsis benekenii (Lane) Holyb. Cystopteris montana (Lam.)
Desv. xone 1.6. CoHnaii-ak My3 JoyipiHiH KeOip Typiiepi epekine Koprayasl KaxeT eremi: Tulipa uniflora
(L.) Bess, ex Baker, Bupleurum multinerve DC., Bupleurum longiinvolucratum Kryl., Sedum ewersii Ledeb.,
Allium pumilum Vved., Ptilagrostis junatovix Grub., Elytrigia jacutorum (Nevski) Nevski. sxane T.0.

Kopeita aiitkanga, Tepickeil AnatayslHAa IOOpUTIK ©CIMIOIKTEpAiH Tapally epeKIlelikrepi OipKenki
eMmec. JKoTaHBIH OCIMIIKTEp JXaMBUIFBICHI JXKOHE OHJAFBl TYPJICPIIH Tapalybl — 3epTTey ayJaHbIHBIH
reorpadUsIbIK KaraaiibiHa, OMIKTIK Oeljeysepre, ojapblH 6Cy OPTAachlHA, DKOJOTHSIIBIK JKaFaaiaapbiHa
Tikenel OainaHBICTB. MEBICaNbl: TayapaliblK aHFapiIapla arallThl, OyTajbl JKOHE MIeNTECiH OCIMIIKTEepAiH
KeNTereH Typiepi kesmeceni: Rosa alberti, Spiraea hypericifolia, Lonicera hispida, Lonicera altmannii,
Cotoneaster pojarkovae, Melica transsilvanica, Poa nemoralis, Poa angustifolia, Piptatherum songaricum.

3epTTey aliMarbIHBIH Jgaia OeNjeyiHJe IIaJFbIHIBIK acTHIKTYKbIMAAcTap KeH Ttapairad. lllanreia
Ty3ymi typiaep: Phleum phleoides, Dactylis glomerata, Bromopsis inermis, Elytrigia repens, Agrostis
vinealis, Elymus TYbICBIHBIH KeHO1p TypJiepi koHE T.O.

JKoTaHbIH Harbl3 JallaNbl-IIATFBIHAB aHMaKTapBbIHBIH OCIMIIKTED JKaMBUIFBICHI OPTYpJi WIONTECIH
©CIMJTIKTI-aCTBIKTYKBIMJIACTHl JKOHE CEJICYJIi-IIBIMIIBI  ACTBIKTYKBIMIACTBI OCIMIIIKTED KaybIMIAaCTBIKTHI
cuniatka we: Stipa capillata, Festuca valesiaca, Helictotrichon desertorum, Koeleria cristata, conpaii-ak
KayBIMAACTBIKKA Agropyron pectinatum, Ajania fastigiata xone T.0.

Jlamanplk menTeciH OCIMAIKTepACH TOMEHJETiNel Typiep kesnmecedi: Salvia stepposa, Achillea
millefolium, Medicago falcata, Potentilla asiatica, Scabiosa isetensis xoHe T.0.

JKortamarel cupek ke3geceTid Typiaep: Rhodiola quadrifida, Allium obliguum L., Allium ledebourianum,
Rhodiola, Polystichum lonchites Actae erythrocarpa, Paris quadrifida, Carex sylvatica, Festuca altissima,
Bromopsis benekenii, Cystopteris montana xoHe T.0.

Tepickeli AmarayplHa >XYPTi3UIT€H 3epTTEy HOTIDKENEpl KOPCETKEHICH, aymaH TEePPUTOPHACHIHIA
TOPUTIK ©CIMIIKTEPIIH Tapalybl op Kamail. Jopinik eciMmikrepAin OackiM Oediri, TeHi3 meHreiinen 800—
3200 M OWIKTIK apaibIFbIHIA, apajac OpMaHIapa, alblUTK >KoHe cyOampmimik Oemgeynepne, opMaH
IIAJIFBIHAAPBIHA KSH TapaJiFaH.
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H.A. Canap6aeBa

buoskoJsiornueckue 0CO0EHHOCTH IIMPOKO PACIPOCTPAHEHHBIX
JIEKapCTBEeHHbIX pacTeHuid xpedTa Tepckeii Anaray

B crarse mpuBeneHsl JaHHBIE 0 OMOpPa3sHOOOPa3uH M PACHPOCTPAHEHUM JIEKAPCTBEHHBIX pacTeHMi xpebrTa
Tepckeit Anaray. M3y4eHsl 0cOOCHHOCTH HKOJOTHH M MX LEHOTHYECKasl IPUYPOUCHHOCTh. PacTUTENIbHOCTD
OTJINYAETCS BEICOKUM OOTaHMYECKUM Pa3HOOOpa3ueM, BCTPEYaroTCss MHOTOUHCIICHHBIE BUABI KYCTapHHUKOB, a
Taroke TPaBsIHUCTHIC pacTeHus. CaMble HIKHHE YacTH XpeOTa 3aHSTHI OITYyCTHIHEHHBIMU ITOJIBIHHO-KOBBLIb-
HBIMH CTEISIMH C JOMHHHPOBAaHUEM JICPHOBHHHEIX 371aKOB. 110 HaKJIOHHBEIM paBHMHAM W HAANONMEHHBIM
TeppacaM pacIpoCTPaHEHa JTyroBasi paCTUTENbHOCTD, B JIOXKOWHAX U B MOWME PEKH — 3apOCIIH KyCTapHUKOB.
JloMuHaHTaMu JIyTOBBIX cooOiecTB sBIsAOTCA Phleum phleoides, Dactylis glomerata, Bromopsis inermis,
Elytrigia repens, Agrostis vinealis, Elymus. Taxke IIHpOKoe pacIpOCTpaHEHUE TTOITYYHIN MHOTOUHCICHHBIE
BUJBI PA3HOTPaBbsA M 3MaKoB: Stipa capillata, Festuca valesiaca, Helictotrichon desertorum, Koeleria
cristata, Agropyron pectinatum, Ajania fastigiata. Ilo TOpPHBIM CKJIOHaM XOpOIIO IIPEACTABICH MOSC
HACTOSIIUX TOPHEIX cTeneid. CaMast BEpXHsIs 9acTh CTEITHOTO I10sica COCTOUT M3 JIYTOBBIX CTEIEH C ydyacTHeM
JYTOBBIX 3JIaKOB M MHOXKECTBAa pa3HOTpaBbs (Salvia stepposa, Achillea millefolium, Medicago falcata,
Potentilla asiatica, Scabiosa isetensis).

Kniouegvie cnosa: nexapcTBEeHHbIE PACTEHUS, TyroBasi paCTHUTEIBHOCTh, PA3HOTPABbe, 0COOEHHOCTH YKOJIOTUH.

N.A. Saparbaeva

Bioecological features of the widespread medicinal plants
of the Terskey Alatau ridge

The article presents data on biodiversity and distribution of medicinal plants of the Terskey Alatau ridge. The
features of ecology and their cenotic confinement are studied. Vegetation is distinguished by a high botanical
variety, numerous species of shrubs, as well as woody and herbaceous plants. The lowest parts of the ridge
are occupied by deserted wormwood-feather grass steppes with dominance of turf grasses. Meadow vegeta-
tion is widespread along the inclined plains and floodplain terraces, in the hollows and floodplains of the river
there are thickets of bushes. The dominants of meadow communities are Phleum phleoides, Dactylis
glomerata, Bromopsis inermis, Elytrigia repens, Agrostis vinealis, Elymus, and numerous species of herbs
and grasses have also become widespread: Stipa capillata, Festuca valesiaca, Helictotrichon desertorum,
Koeleria cristata, Agropyron pectinatum, Ajania fastigiata. On the mountain slopes, the belt of these moun-
tain steppes is well represented. The uppermost part of the steppe belt consists of meadow grasslands with the
participation of meadow grasses and a multitude of herbs (Salvia stepposa, Achillea millefolium, Medicago
falcata, Potentilla asiatica, Scabiosa isetensis).

Keywords: medicinal plants, meadow vegetation, motley grass, features of ecology.
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Determination of anatomical diagnostic signs of aboveground parts
of raw material of Thymus eremita Klok.

Species of genus Thymus are widely used as perspective medical plants with anti-oxide, antimicrobial, antivi-
ral, acaridae activity. Introduction of new species in State Pharmacopoeia is a very important research. In pre-
sent article the anatomic research of some areal bodies of Thymus eremita is presented. Raw material is gath-
ered at Karkaraly Mountains (Karaganda region) in phase flowering. During the research it has been estab-
lished that the studied species of a thyme possesses xero-mesophytes and xerophytes type of a structure
which is expressed in a small size of epidermis cells of a leaf, existence of numerous large essential oil glan-
dular of a rounded or oval shape, stomata are characterized by anomocytes type, are located mainly on the
lower party of a leaf. The diagnostic signs of raw materials of Thymus eremita are determined: for a stalk —
a type of the fibro vascular system, character of an arrangement and the size of a phloem and xylem, exist-
ence of a cavity; for a leaf — a structure of the top and lower epidermis, essential oil glandular, a structure of
a mesophyll.

Keywords: Thymus eremita, medical raw material, anatomy, diagnostic signs, essential oil glandular, stomata,
epidermis, receptacle.

Broad lands of steppes and the woods of Kazakhstan are rich with plants with the most various chemi-
cal and medicinal properties. In the practical sphere only the small share of species from positions of a botan-
ical resources and the pharmacognostical analysis, perspective for medicine, is used. One of interesting
group of plants is species from gene thyme (7hymus L.). Areal bodies of different species of thymes
throughout centuries it is used in traditional and official medicine as expectorant and antimicrobial means in
the form of liquid extract, essential oil [1]. According to literary data researches on anti-oxide [2], antimicro-
bial [3], antiviral [4] activities and also acaridae effects [5] of plants are found. Are included a thyme In the
State pharmacopeia of the Republic of Kazakhstan are included Thymus vulgaris L. and Thymus serpyllum L.
[6] whereas at natural flora there are also other species [7] which can act in quality the vicar raw materials.

So, our researches let us to recommend for introduction into State Pharmacopeia of the Republic of Ka-
zakhstan such species as Thymus marschallianus, Th.eremita, Th.roseus, Th.lavrenkoanus, Th.crebrifolius.
For preparation of pharmacopeias article for these species it is necessary to study morphological structure of
both plants and find the diagnostic signs for future identification of whole and crushed raw materials. The
purpose of our work was the anatomic research of some aerial bodies of Thymus eremita.

Methodology

Object of a research were aboveground parts (leaves and stalks and flowers) of Thymus eremita Klok.
(Lamiaceae family). Raw material was collected in 1* decade of June, 2017 in phenological stage — flower-
ing, in the territory of the Karkaraly Mountains (Karkaraly rayon of Karaganda region). Identification of
sample is conducted by materials of herbarium fund of Karaganda State University named after academician
Ye.A. Buketov, biological and geographical faculty.

Raw material was collected by cutting by height of 5—7 cm from soil’s surface. Gathered raw materials
were dried in closed room protected from sunshine insolation and at temperature 25 °C during 3—5 days. Dry-
ing raw material was packed in double paper pocket.

Samples of drying raw materials of Thymus eremite were analyzed according to standard methods of
the anatomical analysis [6, 8, 9] using a binocular microscope with increasing 4x16 and 10x16. Organs of
plant are fixed in solution of Straus and Fleming (ethanol 70 % : water : glycerin in composition 1:1:1). In
case of the description of diagnostic signs paid attention to structure of a surface, availability of stalks, extent
of omission and availability of trichomes.

Micro preparations were photographed by camera of scanning microscope «MT 4310 L» Melji-Techno,
program Visual Bio, figures were carried out in Paint program, version 10.5.
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Results and discussion

By anatomical structure Thymus eremita has the typical structure which are characterized for
Lamiaceae family. The leaf is flat, form of leaf is narrowly lanceolate with a smooth edge, wedge-shaped
base and pointed tip. The surface of the leaf in upper side is smooth, with the lower side is rough.

Epidermis of a leaf of Thymus eremita on both sides consists of twisting epidermal cells with reinforced
walls and a layer of a cuticle (Fig. 1).

A — upper epidermis; B — lower epidermis with rise essential oil glandular; / — stomata;
2 — basic cells of epidermis; 3 — essential oil glandular

Figure 1. Fragment of structure of upper and lower epidermis of leaf of Thymus eremita. Zoom 10x16

Stomata are numerous, small, anomocytes type (stomata is surrounded with 3 or more identical cells of
main epidermis), are placed on both sides of a leaf, but it is plentiful — on lower epidermis. Trichomes aren't
expressed. Essential oil glandular is large, rounded shape, dark colored, and rise over a surface of epidermis.
Glandular consists from 8 cells, located per 2 rows. Numbers of glands are 1-2 pieces per 1 mm’of surface
of epidermis.

On a cross cut the leaf is flat, palisade type — column mesophyll is located on both sides of a leaf, and
spongy mesophyll is almost not expressed (Fig. 2). This type of mesophyll is characterized for xerophytes
plants. Veins are clearly visible from the underside of the leaf.

1 — schizogenic receptacles; 2 — upper epidermis; 3 — lower epidermis; 4 — palisade mesophyll;
5 — phloem; 6 —xylem

Figure 2. Cross-cut of leaf of Thymus rasitatus. Zoom 10x16
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On both sides the leaf is covered with one-layer epidermis. Mesophyll isn't differentiated on separate
fabrics, in the thickness of a leaf schizogenic receptacles are placed. Receptacles are oval or oblong shape,
visible as dark colored spots. They are filled with essential oil.

The fibro vascular system is bunch type; bunches are collateral, the closed type — a xylem from below,
a phloem — from above.

Stalk on a cross cut is roundish, edges are expressed poorly, inside hollow (Fig. 3). At the bottom of the
stem is woody, the top part remains green.

. -'ﬁ.t? e 20 MEM

1 — xylem, 2 — epidermis, 3 — cavity, 4 — chlorenchyme, 5 — endoderm, 6 — phloem
Figure 3. Cross-cut of stalk of Thymus eremita. Fragment. Zoom 10x16

The stalk on the periphery is covered with one-layer epidermis under which 2—4 layers of a
chlorenchyme lie. The bark zone is separated from fibro vascular system by one-layer endoderm. The fibro
vascular system is not bunch, ring type. The layer of a phloem is small by the size, consists of small cells.
The xylem forms a big ring with large gleams and center beams. The central parenchyma dies off, and at
adult stalks the cavity is formed.

Conclusion

On the basis of the obtained data it is noted that the anatomic signs important for diagnostics of this
species of raw materials are: for a stalk — a type of the fibro vascular system, character of an arrangement
and the size of a phloem and xylem, existence of a cavity; for a leaf — a structure of the top and lower epi-
dermis, essential oil glandular, a structure of a mesophyll.
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A.M. Axmeranumona, M.IO. Nmmypatosa, C.A. Bacenko, 11.B. Jlocesa, A. Jlronsuuyk

Thymus eremita Klok. 1apiylik IIMKIi3aTHIHBIH KePYCTi ar3ajapbIHbIH
AHATOMMSUIBIK IMATHOCTHUKAJIBIK 0eJIrijiepiH aHBIKTAY

Tacmen TyKpIMIacTap eCiMIIKTepi TOTHIFYFa, MUKPOOKa, BUPYCKa KapChl KOHE aKapHIUATI OEICEH/IKKE He.
OciMaikTepIiH kaHa TypiepiH MemiekeTTik (hapMakonesFa €Hri3y MaHbBI3IBI 3epTTey OOJBIN TaObLIaIbL.
Makanaza TacImen OCIMIIKTIH JXepYCTi ar3alapblHBIH AHAaTOMISUIBIK 3€pTTEy HOTIDKEIepl YCHIHBUIFaH.
XKymbic GapsichHIa OY1 OCIMIIKTIH KCepOME30(HT kKaHEe KCepOo(UTTI KYphUIBIM TYpiHE He eKeHJIri Genriti
0oJIbl, O KANBIPAKThIH YCaKar3aibl SIHMICPMHUCIHAE, COIAKIIA JXOHE MAeHreJeHreH 3(Gup-Mainsl ipi
6e3nepae, Tarbl Oackaga KepiHic TanThl. Taciien eciMZIiri IIHKi3aThIHBIH AMArHOCTHKAJIBIK KaCHETTEepiHe
KeJlecijiep JKaTaapl: cabak YUIH — TaMbIp-6TKi3y XKyite Typi, (iooMa jkoHe KCriieMa ydacKe OJIIIeMi jKoHe
OpHAJIaCy CUIATBI; XKalbIPaK YIIiH — >KOFapFbl )KOHE TOMEHT] 3MMASPMHUC KYPBUIBIMBI, 3(Gup-Mailiisl Oe3zep,
snuaepMHuc T.0.

Kinm ce3dep: Thymus eremita, eCiMIiK IMIMKI3aThl, aHATOMUSCHI, AUATHOCTHKANBIK Oeiriyepi, d¢pup-Maiiisl
ipi, caHbLIAY, SUUIEPMUC, KEH OPBIH.

A.M. Axmeranumona, M.1O. Nmmypatosa, C.A. Bacenko, 11.B. Jlocesa, A. Jlronsuuyk

Onpenenenne aHATOMHYECKHMX JUATHOCTHYECKUX IPU3HAKOB
HA/I3¢MHBIX OPraHoB ceIipbsl Thymus eremite Klok.

PacTenust poja TMMBSH MIMPOKO HCIOJNB3YIOTCA KaK IMEPCHEKTUBHBIE JIEKapPCTBEHHBIE PACTEHHS C aHTH-
OKCHIAHTHOH, aHTUMHUKpPOOHOH, aHTUBHUPYCHON M aKapUIMIHOI aKTUBHOCTHIO. BBelneHHE HOBBIX BUOB B
TocynmapcrBenHyto (hapMakornero SIBISICTCS BaKHBIM HCCIENOBaHHEM. B paboTe mpencTaBieHO aHATOMH-
YEeCKOe HCCIEO0BaHNE HEKOTOPHIX HaJ3eMHBIX OPTaHOB THMbSHA-ITyCTHIHHHUKA. PacTuTensHOE ChIpbe coOpa-
Ho B ropax Kapkapansr (Kaparanaunackas o6nacts) B ¢ase 1BereHus. B xone nceinenoBanus ObUI0 yCTaHOB-
JICHO, YTO M3Y4aeMBbIil BU THMbsSHA 00JIafaeT KCepOME30(HUTHEIM M KCEPO(PUTHBIM THIIOM CTPOEHHS, KOTO-
poe BBIPAXKAETCS B MEJKOKIETOUHOH >MUAepMe JMCTA, HAJIWYUU MHOTOYHCIEHHBIX KPYNHBIX 3(HpHO-
MAaCIMYHbBIX JKEJIE30K OKPYIJIOW WM OBaJbHOW (HOPMBI, YCThHIA XapPAKTEPU3YIOTCS aHOMOLMTHBIM THIIOM,
pAacIoNIOAKEHBl TMPEUMYLIECTBEHHO Ha HIDKHEH CTOpOoHe jaucTa. JIMarHOCTMYECKUMM IPU3HAKAMU CBIPbS
THUMBSIHA MYCTBIHHOTO BBICTYINAIOT CIEAYIOMINE: Il CTeONs — THUI COCYAUCTO-IIPOBOMASIIEH CHCTEMBI, Xa-
paKTep pacIioioKEHHsI U pa3Mep YyJacTKOB (pII03MBI M KCHIIEMBI, HAIMYUE BMECTHIIHIL; JUIS JICTa — CTPOe-
HHUE BEPXHET0 U HIDKHETO SIHAepMIca, Y(QUPHO-MaCcIHIHBIC XKele3KH, opMa Me30¢ma.

Knioueswvie cnosa: Thymus eremita, JICKApCTBEHHOC PACTUTEIIBHOC ChIPLE, aHATOMUSA, TUArHOCTUYCCKHUE TIPHU-
3HaKH, 3(1)I/IpH0-MaCHI/I‘IHbIe JKCJIC3KHU, yCThUIIa, SOIIUICPMUC, BMCCTUIIUIIIA.
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Importance of internet resources in the biological education system

The article considers the possible use of Internet resources in the field of education, both in schools and in
higher education. The importance of development of educational sites, scientific bases with open and free ac-
cess to necessary literature and articles is considered. The important issue is that the introduction of websites
should be smooth and understandable, without displacing paper carriers, which will be important and correct
combination of both. Also, training with the help of the Internet gives tangible advantages in this area. Vari-
ous educational sites provide many opportunities: from searching terminology, articles and books, to distance
learning on the platforms of famous universities, using electronic libraries, the opportunity to communicate
with world-famous lecturers, scientists, naturalists. In the article, we will look at each of the above possibili-
ties on examples of Russian-language sites and not only, we will tell about their influence on the educational
process, as an example, we will mention Karaganda State University. Let's draw conclusions about whether
innovation is really so important in the form of e-courses, online libraries, remote lectures and the creation of
global open-source articles for educational institutions.

Keywords: universities, Internet, Internet resources, website, educational system, value of sites, educational
process, distance learning, KSU, online training, educational sites.

The relevance of the topic is related to the fact that, in the 21st century, the world of innovative tech-
nologies, the main and integral part is the absolute availability of the necessary information and the comput-
erization of any educational process. As a result, teaching materials, articles and much more are placed on
the worldwide web and are presented through websites.

The purpose of the article is to consider the importance of using various scientific Internet resources for
educational purposes.

A website is a collection of documents of a private person or organization united under the same ad-
dress (domain name). Web pages (hypertext documents) is a text that contains special commands called tags.
Tags allow you to create page elements, graphic objects, texts, hyperlinks, etc. By default, it means that the
site is located on the Internet, but it can also be published on the local network of the company — on the In-
ternet. Websites are otherwise referred to as the Internet representation of a person or organization. When
they say «their own page on the Internet», it means a whole web site or a personal page as part of someone
else's site. Usually, the Internet is used as a means of searching for learning and entertainment information,
or as a means of communication (e-mail, ICQ, etc.), but it is also a means of making profit [1, 2].

The Internet is increasingly entering the various spheres of our lives. Almost every person with varying
frequency resorts to his services, because the World Wide Web has such undeniable advantages as accessi-
bility, efficiency and informative. Therefore, in order to conduct successful training and to familiarize people
with various spheres of human activity, taking into account the current trends, many scientific researchers
create their own websites on the Internet: about living things, chemical reactions, online courses, libraries,
and so on [3].

In recent decades, the scientific community is actively developing the resources of the global Internet.
Scientific and educational institutions, libraries and other organizations position themselves in the World
Wide Web [4].

From the point of view of education, this is a fairly effective way to bring information to the students at
the present time. The Internet has become a part of the life of a man of the twenty-first century, people from
different countries and continents communicate with him, a lot of information is downloaded, thanks to him
they save lives, launching a cry for help [5, 6].

The advantages of using the Internet in the educational sphere are most noticeable. Now it's much easier
to get up-to-date and reliable information on any topic of interest. Students no longer need to buy or order
the necessary literature. During the training they are given the opportunity to use Internet resources any-
where in the world.

The emergence of the global Internet has brought a lot of useful to society. One of the innovations is the
blurring of borders between cities, countries, continents. You can find out about conferences, meetings, con-
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tact the right person, wherever he is, or to study remotely and get a distance diploma. Learning foreign lan-
guages in this situation becomes a simple and effective process. In addition, Internet training can significant-
ly save money, which is very important for the student [7].

The use of online libraries opens up huge access to the literature, thanks to this you can access even a
fairly rare book.

But the main advantage is saving time, you do not have to go to libraries and look for books, and if you
find the right data source, you have to sit for hours and look for specific information. It is enough to use the
system of search engines and will immediately provide a lot of links to any query you are interested in [8, 9].

The site can be a good support for teachers for drawing up plans for conducting lessons, students can
learn a lesson with the use of innovative technologies, and free access to information will allow for inde-
pendent research and self-education outside the walls of educational institutions. Especially for lack of nec-
essary books, a site on the necessary topic can become the only source of data, the only and the right way to
bring the necessary information to the masses [10].

Many countries have long placed great emphasis on educational sites, online libraries, remote confer-
ences, articles that are freely posted on the Internet to specialized sites. In Kazakhstan, interest in developing
sites of this kind is only beginning to grow, it will be difficult for a beginning researcher or a simple person
to find worthy information in the public domain, most often users will look to foreign websites.

Currently, the popularity of online resources is gaining courses that provide various opportunities to re-
ceive distance education from eminent scientists or leading universities in the world. The wide spread of
such sites is a normal phenomenon of the present time, especially if we take into account the time deficit of
modern man, then this method of training is very convenient [11].

Teaching itself is the interaction of the teacher with the learner with the help of learning tools. Modern
computer facilities, information technologies lead to the fact that it is allowed to entrust some of the func-
tions of the teacher and some of the functions of the learner to the means of instruction accepted in the clas-
sical form. The introduced information technologies of online learning play the role of tools that:

1. Students are given the opportunity to use the educational material, a large amount of reference infor-
mation, in an additional, accompanying form, and all in remote use mode;

2. Students also receive online communication with a tutor (teacher); The big advantage is the possibil-
ity of conducting classes at a great distance, this technology is used in different parts of the world for people
who for one reason or another can not attend schools, colleges, universities; More often this way, confer-
ences, seminars, lectures and even laboratory work are conducted and much more.

3. There is control over the correctness of the execution of tasks, because it is not so important that the
student understands the material, for this there is the opportunity to review the data given, a certain topic
that, with the help of modern technologies, will be analyzed as simply and clearly as possible. In such cases,
the presence of an online tutor is very much necessary, any question of interest to a particular topic can be
accessed; The online tutor also monitors the student, as he goes through the course, at the time of testing,
laboratory work, examinations, and at the end of the issue of a certificate or diploma confirming the passage
of a course.

4. It is possible to develop online simulators, create materials containing video, images, animations for
maximum visualization of data, audio recordings that are more often used in language learning, all collec-
tively called «multimedia»;

The most important element in building a learning process using modern Internet technologies is to
provide access to educational content from any part of the world. Among them are those that are widely
spread, they can include: virtual schools, distance courses, etc. [12].

Virtual school is an educational Internet institution in which the interaction of teachers and students is
carried out via the Internet. The materials of the training courses in virtual schools are presented in electronic
form and posted on the web resources in such a way that registered students can use them in full. Such mate-
rials usually contain texts and lectures on the subject, interactive tests and online simulators, dictionaries,
translators, etc. A student familiar with the materials of the virtual lesson is allowed to perform a number of
tasks and tests that are automatically checked by the system or online tutor, with further evaluation. Also the
student can communicate with network teachers, consulting in subjects, passing exams. Online tutors usually
also exercise control over the course and expose the knowledge of students, communicating with them
through various ways, for example: by email or phone, on the forum or in the personal account of the author-
ized person. Examination control passes through the entire course and is usually carried out in the form of
full-time or part-time assignments [12].
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The distance course is a special technology using modern information technologies. The distance course
is the main element in building learning using distance learning technologies.

The following forms of classes are distinguished on the Internet:

An online seminar is a type of internet conference, that is, it is a way to hold meetings online via the In-
ternet. During the web conference, each of the participants can be anywhere, and communication is carried
out through computers, tablets and other gadgets. This requires a connection to the Internet, a web camera,
pre-prepared applications, if any.

Chat lessons — classes conducted using chat technologies. Chat — classes are held synchronously, that
is, all participants have simultaneous access to the chat. Within the framework of many distance learning
institutions, there is a chat school, in which the interaction of teachers and students is organized with the help
of chat rooms.

Web-lessons — remote lessons, conferences, seminars, business games, laboratory works, workshops
and other forms of training sessions conducted with the help of telecommunications and other opportunities
of the World Wide Web. Web — based training uses specialized educational web forums — a form of users'
work on a particular topic or problem with the help of records left on one of the sites with the corresponding
program installed on it.

From chat sessions, web forums are characterized by the possibility of longer (multi-day) work and the
asynchronous nature of interaction between students and teachers.

Teleconferences — usually held on the basis of mailing lists using e-mail. Educational teleconferences
are characterized by achievement of educational tasks. Also there are forms of distance learning, in which
educational materials are sent by mail to the regions.

Of course, the online learning system is also not ideal. First, there are difficulties in determining the
personality of the student. That is, while it is impossible to verify accurately, our examiner passes the exam
or someone for him. But as a solution to this problem, some higher education institutions of distance educa-
tion introduce mandatory primary sessions. Secondly, it happens that the quality of the Internet is not enough
to establish an uninterrupted connection between the student and the teacher. Thirdly, distance learning
courses contribute to the fact that direct contact between the trainee and the teacher is lost [13].

Online training is great for those who live in remote areas, as well as for those who for certain reasons
cannot attend full-time education. In addition, the undoubted advantage of distance learning courses via the
Internet is that the learner can choose at what time of day it is more convenient for him to deal with, and also
determine for himself the individual duration of studies.

The student of distance learning does not have a hard schedule, and all nuances can always be solved
most quickly using e-mail, Skype or ICQ. In addition, there is an opportunity to talk with the teacher on-line
and ask all the questions of interest on this or that subject. When going through education, distance education
does not need to worry about the fact that any assessments will be delivered «with passion».

An example is the list of electronic platforms that the Karaganda State University includes in the work-
ing curriculum of studying undergraduates and doctoral students of their institution. These platforms are
mass open online courses [14, 15].

Massive open online courses, MOOC — a training course on a specialized platform with mass interac-
tive participation, the use of e-learning technologies and open access through the Internet. As additions to the
traditional materials of the training course, such as video, reading and homework, mass open online courses
provide an opportunity to use interactive user forums that help create and maintain communities of learners,
teachers and assistants. MOOK provides an opportunity to study absolutely any subject or discipline at a
convenient time and at a comfortable pace, receive a certificate of completion of the course (fee-based ser-
vice), and pass specialization, i.e. A special program, which includes several courses and the defense of the
thesis project. After passing the specialization, the student receives a certificate of completion of each course
and a certificate of completion of the entire specialization.

MOOK courses are provided on the platforms by the world's leading higher education institutions, such
as Stanford, Harvard, MIT, Johns Hopkins University and others.

Since 2016-2017 academic year in the KSU Academician E.A. Buketov MOOK are included in the
working curriculum of all masters specialties in the section of profiling elective disciplines. The following
online platforms can be used for registration at the MOOC:

— Coursera — www.coursera.org;

— Edx — www.edx.org;

— Udacity — www.udacity.com;
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— Khan Academy — www.khanacademy.org;

— Iversity — www.iversity.org;

— Canvas — www.canvas.net;

— Udemy — www.udemy.com;

— Fun — www.france-universite-numerique-mooc.fr.

Training through online courses is carried out as follows:

1. Registration takes place on one of the selected platforms, the student fills in all the required fields for
this. The menu of the online data portal allows you to choose courses in the specialty areas, language of in-
struction, language of subtitles.

2. After selecting the subject, the topic of training and establishing the language at which the training
process will take place, the terms of training are determined. On one site, strict deadlines for passing lectures,
video lessons and examinations can be established, otherwise the dates of the beginning and the end of the
course are given, and the student himself can choose the time of work on the material.

3. When the course is completely finished, the exam will be given to the trainee on the passed material
and after passing the testing gets a certificate about the passage of one or another course and topic.

This is one of the tools used in the field of education due to which it is possible to study any topic in the
field of interest, which will be confirmed by the assessment received from leading teachers and scientists of
the world universities, plus a certificate that can be attached to a diploma or can be a serious support for em-
ployment [16].

Similarly, in the field of biology, sites are gaining popularity — determinants that provide information
on one or another species of living creatures or plants in a particular region. As an example, consider a site
with a domain name:

— Butterflies of Central Kazakhstan — www.butterflies. kz.

The site is a resource containing information on Lepidoptera in Kazakhstan and is the first information
resource in this country on this topic. The web resource has information about species listed in the Red Book
of Kazakhstan, about pests that damage gardens and gardening. Among the pests are: Thymelicus lineola O.
(Adopaea)), (Aporia crataegi L.), Cabbage (Pieris brassicae L.), Pepper (Pieris rapae L.), Puffin (Pieris
napi L.). It should be noted that in the territory of the Karaganda region these pests in the observed amount
of harm do not represent.

To the rare, lepidopterous species that are found on the developed site and found in the observation are-
as: Sailfish — Papaio Machaon and Apollo (Parnassius apollo L.); For Karaganda, there was a rare
Traumont (Nymphalis antiopa L. (Vanessa)), and Podaliria (Iphiclides podalirius).

Among the species that adorn nature found in the region's research areas, in addition to the rare species
listed, are: Admiral (Vanessa atalanta L. (Pyrameis), Breezeida (Satyrus briseis L.), Dryad (Satyrus druas
Sc.), Peacock Eye (Nymphalis io L. (Vanessa)), Pearlescent large forest (4rgynnis paphia L.), Chervonets
unpaired (Heodes dispar rutilus Wern. (Cupido)), Chervonets fiery (Heodes virgaureae L. (Chrysophanus)
and many other our butterflies.

The site for Lepidoptera of the Karaganda region was created with the purpose of using information of
the resource for the process of teaching biology in educational institutions; Elimination of gaps in the
knowledge of the fauna of the native land; Involving people in the protection and regeneration of species;
Development of a sense of beauty and pride in the wealth of the country.

This resource is a remote determinant for novice researchers and not only that is freely available and
can be used in specialized schools, colleges and higher education institutions with the study of biology. Used
in the educational sphere as an innovative technology in the study of the subject, zoology of invertebrates,
lepidopterology and so on.

Another example is the site www.acbk.kz this resource provides information on biological, ecological
and many other events occurring in different territories of the Republic of Kazakhstan and far beyond its
borders.

This site provides verified information from experts conducting research on current topics, vulnerabilities
of nature. Information on activities of the Kazakhstan Biodiversity Conservation Association employees is
posted on it, where and what project is being conducted, a set of volunteers is being trained and subsequently
taught various methods of studying wildlife. Also, it is very important to attract students from universities that
foreign specialists work with, share their experience, and learn how to handle the latest technology. For young
people, this opportunity is a unique chance to gain new knowledge and skills, to get acquainted with scientists
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in the field under investigation, and in the future will be able to work on a profile. Information on the site is
always up-to-date and timely, besides, in addition to a separate site, employees of this organization conduct
pages in various social networks, in order to attract a large number of young people.

Another site that is now very relevant for students. Although this resource is very young, but already
very popular among young people, who are fond of science, as well as among scientists already known in the
world of science and not only.

— Skyhab — http: www.sci-hub.

The developer of the site is fighting for the free and mass dissemination of scientific knowledge in the
society. The goal of the project is to remove all barriers to scientific knowledge.

The Sci-Hub project provides free access to scientific literature. Now the distribution of this literature
on the Internet is artificially restricted by copyright laws designed to protect «intellectual property». We
stand for the abolition of property; Communism is one of the main components of a scientific ethos.

Now in the library of the project at sci-hub.cc in open access is placed more than 58 million peer-
reviewed scientific articles available for free download.

Skye hub is the first pirate Internet resource that opens public and mass access to a variety of scientific
articles.

This resource promotes the following ideas:

1. Knowledge — to all. The developers say the following: «We are fighting against information ine-
quality around the world. Scientific knowledge should become available to all people regardless of their fi-
nancial situation, social status, country of residence and other factors. The mission of the project is to elimi-
nate absolutely all barriers preventing the widest possible dissemination of knowledge in modern society».

2. Defeat the copyright. We advocate the immediate abolition of intellectual property and copyright for
scientific and educational information. Laws on copyright make legally illegal work of electronic libraries
and block access to knowledge for most people, while allowing individuals to extract huge profits from this
situation, creating and supporting not only information but also economic inequality.

3. Open access. The Sci-Hub project supports the Open Access movement in science. Scientific articles
should be published in an open — that is, free for reading — access. Open access is a new and progressive
model of scientific communication, behind which is the future. We oppose the earnings received by restrict-
ing access to information.

The project is very relevant, because users are disseminating information about this resource very
quickly. The number of people who open this site for their use is growing steadily.

For students, this project is a valuable finding, thanks to which students can easily access the articles of
various fields of activity. Take the information you need for yourself, get new knowledge and so on.

Conclusions

The website (from the English website: web, and site is a place) is a collection of electronic documents
(web pages) linked together by hyperlinks and located in a dedicated place on the Internet (on a web server).
Each site has its own owner (private or organization) and its unique URL address (domain name).

Today it is difficult to give a clear definition of the term «website», as some sections of large web re-
sources can position themselves as separate stand-alone sites, and there are sites that contain only one web
page («one-page»).

The field of education has always required the application of the best methods and methods of deliver-
ing the necessary information to the students, over time these methods have changed and have been effective
each in its own time.

In the twenty-first century, this method was the use of Internet resources as a method of innovative
technologies. Universities and institutes are increasingly beginning to apply distance learning, or to introduce
work using the sites of keyers, library sites and so on. School establishments also actively use learning sites.

Although it is too early to talk about a complete transition to electronic resources, as there is little in-
formation on the Internet, which you can use without fear of mistakes or false data. A well-developed meth-
odology for implementing various educational sites in universities, institutes, colleges and schools will allow
receiving information from different corners of the world, establishing connections through the World Wide
Web and getting education at a distance.

Perhaps soon the use of websites will become normal practice and, perhaps, future education will be
built entirely on the use of innovative online technologies, but now these are only attempts that are not al-
ways successful.
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N.B. I'puropsesa, B.C. AGykeHosa, B.B. ['mib

Binim Oepy xyiiecingeri caiiTrap MoHi

Makanazsa MEeKTeI jKoHe kK00-/1a Oi1iM Oepy caiacklHIa HHTEPHET-PEeCypCTapIbl KONAaHy KaXXeTTirl Typasibl
aiiteuirad. Conpaii-aK Kepek o/1e01eT neH MaKatanapbl aianany MyMKIiHAITIH OSpeTiH allblK )KIHE epKiH
FBUIBIMH 0a3zanap, OiTiM callTTapbliH HaiiblHAay Macenesiepi KapacThlpbutFad. Ajaiina OiiM cajnacelHa caiT-
TapAbl CHTI3y TYCIHIKTI JKoHE epecken OojMaybl THIC, Kara3Jarbl akmapar dSJEKTPOHABI HYCKaJllapMEH
OHTAWNIBI TYpAe TyHicyli Kaker. MHTepHeTTi maiimamaHy, ce3ci3, Oy camama ke OacBUIBIMIBIKKA He:
TepMHHJIEP/I, KiTall, MaKaJaitap/pl i3/7eyi; OeNrini yHHBEpCUTETTep/ie KAIBIKTHIKTaH OUIIM ally; aiemre Ta-
HBIMaJl FAJIBIMAAP, J9piC OKYLIbLIApMEH KapbIM-KaTblHAC OpHATy. Makaiaja OpbICTUIII caiiTrap HeriziHue
Kaparauapl MEMIICKETTIK YHHBEPCUTETTE JKY3ere acy MbICablHIA HHTEPHET-PEeCypCTapabl KOJAaHy
KOPCETIIreH. DNeKTPOHIBl KypcTap, OHJIalH-KiTalxaHauap, KalIbIKTBIKTAH [opic OKy KoHe Oirim
MekeMerepine xkahaH/IBIK allIbIK MaJTiMET 0a3achlH KYpy Typaiibl KOPBITHIH/BUIAP KACAIFAH.

Kinm ce30ep: yHHBepCHTETTEep, MHTEPHET, HHTEPHET-pecypcrap, caiit, OimiM jkyieci, cadTrap MoHi, OKy
ypaici, KaibikTaH okpiTy, KapMYV, oHnaiiH-0Ky, Oi1iM caiTTapsl.
N.B. I'puropsera, B.C. AGykenosa, B.B. I'umib

3HavyeHuUe CAliTOB B ccTeMe 00pPa30BaHUs

CraTbs paccMaTpUBaeT BOMPOC O BO3MOXKHOW HEOOXOAMMOCTH IPUMEHEHHS WHTEPHET-PECYpCOB B cdepe
00yJeHHUs KaK IIKOJI, TaK M BBICHIMX yYeOHBIX 3aBeleHU. PaccMaTpuBaeTcst BaXKHOCTh pa3paboToOK oOpa3o-
BaTCNBHBIX CANTOB, HAy4HBIX 0a3 C OTKPBITBIM W CBOOOIHBIM JOCTYIOM K HEOOXOIUMOI JMTepaType U
CTaThsIM. 3aTparuBaeTcs BaXKHBI BONPOC O TOM, YTO BHEIPEHHE CAMTOB NOJDKHO OBITH IUIABHBIM M IOHAT-
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HBIM, 0€3 BBITECHEHHs OyMa’kHBIX HOCHTENeH, Oy/eT SBISATHCS BaKHBIM M MPABUIBHBIM COBMEILEHUE TEX U
apyrux. Taxke oOydeHHe NpH MOMOIIM MHTEPHETA JaeT OIIyTHMBbIE MIPEHMYyINecTBa B JaHHOH cdepe. Pa3-
JUYHBIE 00pa30BaTENbHBIE CAUTHI MPEAOCTABISIOT MHOXKECTBO BO3MOXHOCTEN: TOUCK TEPMUHOJIOTHH, CTaTel
W KHUT; JUCTaHIIMOHHOE 00y4eHHe Ha IIaT(opMax M3BECTHBIX YHUBEPCUTETOB; IOJH30BAHHUE JJIEKTPOHHEI-
MH OHOIMOTEKaMH; BO3MOXKHOCTH OOIIEHHS CO BCEMHPHO M3BECTHBIMU JIEKTOPAMH, YIE€HBIMH, HaTypalcTa-
MH. B craTtbe paccMoTpeHa kKakmas U3 MPUBEJCHHBIX BO3MOXXHOCTEH Ha IPUMEpax PyCCKOS3BIYHBIX CaiiTOB,
MIOKa3aHO WX BIMSHHE Ha 00pa30BaTeNbHBIN Ipoliecc Ha mpuMepe KaparaHanHCKOro rocynapCTBEHHOTO
yHuBepcuteTa. CrenaHbl BBIBOJBI O Ba)KHOCTM HOBOBBEJCHHH B BHJE 3JEKTPOHHBIX KypCOB, OHJAiH-
OMOIMOTEK, AUCTAHIIMOHHBIX JEKIMI U CO3AaHHs TI00aJIbHBIX OTKPBITHIX 0a3 crareil 1 0Opa3oBaTenbHBIX
YUpEXKICHUI.

Knioueswie cnoga: By3bl, HHTEPHET, HHTEPHET-PECYPCHI, CaiiT, 0Opa3oBaTeNbHasi CUCTEMa, 3HAUCHUE CAHTOB,
y4eOHBIH nporece, qucTannuonnoe odyaenue, Kapl'V, onnaitn-o0y4uenue, oOpazoBaTenbHbIe CAlUTEL.
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Study on the soil in the mountain-forest area of Kent

The natural cause is the soils of the dry part of the globe, called the soil, under the influence of conditions,
and also the value generated by human activity and forming the product of the plant. The only attribute
inherent to the soil is fertility. So soil and fertility are twins. The general characteristic of the soil is the loose
layer of the earth's surface, changed by the climate conditions of humans, animals and microorganisms, and
by humans.Important factors affecting the soil formation process are plant and animal life, climate, soil-
forming rocks, terrain, geological age, and human production.On the section of the Kent mountain range, on
the slope of the southern exposition and on the terrace above the floodplain, four sections were laid. Before
describing the soils and sections taken to participate in the mountain range, it is necessary to explain what the
mountain mass itself is, and what is the climate on the terrain, and our other aspects influence and are the fac-
tors of soil formation. The Kent mountains are a syntrusive granite mountain massif with heights reaching
1500 m, differing in the variety of landscapes and a more humid climate than in the Karkaralinsk mountain
massive. The mountain range Kent itself is represented as large, and by small ridges forming a network of
rocky ridges separated by gorges, mountain and river valleys.

Keywords: soil, incision, horizon, mountains, structures, slopes, massive, eluvial, deluvial, Mansell scale.

Introduction

The genesis of the Kent in 2017 mountains is exactly the same as that of the Karkaralinsk mountain
massive, which leaves in the Late — Upper Paleozoic complex. The intrusions formed in the Kent region
have a rather diverse form, which gives development to the existence of different soils [1-5].

Arrays of the massive are mainly acidic, which is also one of the factors of soil formation in the given
territory. Al also due to the various forms of relief in the compartment with the climate, lead to the
development of accumulation processes, deluvial, eopic, propovial processes. Intrusions and rocks of
granites, senites, diorites, as well as effusive and metaporides are overlain by quaternary sediments: eluvial,
alluvial deposits of different mechanical composition. As a result, the main types of soils in this metchnost
are: chestnut and their zonal pigments (meadow-chestnut, meadow) soils. Soils in the Kent mountain range
are formed mainly under the influence of three factors: zoning vertical, the geological structure of the terrain
and its features, as well as the sod factor [3, 4].

On 2017 June 22, up to 4 cuts were laid along the route: before the hollow and above it (1-14 and 1-15
respectively), on the slope (1-16), and on a shallow surface (points with a cut 1-17).

Section 1-14 was laid on the gentle part of the southern slope with a steepness of up to 100, length up
to 50 m. The peculiarity of the location of the cut: the incision is laid near a hollow filled with water in a
sucker. A small incision is 14 cm. The reason for this power is the presence of water, which is opened at a
depth of 14 ¢cm, due to accumulation [1, 5, 6].

The section is characterized by the presence of two horizons: A0 (horizon of litterfall) and Am (peat
horizon). A° is an adipose litter with salt and litter from other different plants. The color is 2.59. AT peat
horizon, it has a dark gray color (2 5/1) because of the humidity, it is close to black, rather wet and for this
reason is unstructured, as well as due to the presence of roots and bark of the lute, with the inclusion of tar-
gets up to 0.5 cm, the layer is rather loose, tattered [2, 3].

The next cut 1-15 is located higher on the slope than the cut 1-14, in a less humid place. Its thickness is
33 cm, in view of the distance from the swarming of the trough waters. There are also two horizons, the up-
per one is replaced by peat A'l, has a dark gray black color (2.5 U, 2.5/1) wet; because of this, it is unstruc-
tured, light loam in texture, roots up to 40 %, coarse clastic material up to j-7 cm, the period is clear by de-
creasing the number of roots, the border is slightly arched. In the underlying horizon, A"2, almost everything
is analogous, except perhaps in the increase of coarse-clastic material to 60—70 % [5-7].

Further down the slope follows a cut 1-16—17 with four soil horizons: Hell (sod), B (Ca) (carbonate),
BCa. The thickness reaches 40 cm, and is limited by the presence of a large amount of coarse detrital materi-
al represented by basalts, aniuronite, granite in the form of large blocks, which is further complicated by the
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dark gray black (7.5 YR) 2.5/1 in the slope of the ad of this soil), because of the abundance of roots, 70 % is
weakly structured, with inclusions of rubble, it does not boil. Transition is clear by increasing the roots,
slightly wavy border. The underlying A1 (7.5/2) — 11/12) is dark gray (7.5 YR 2.5/2), homogeneous, fresh,
wetter than the previous one, fine-grained, light loam, inclusions of crushed stone to lumps 22 cm to 40 %,
does not boil. The transition is analogous, horrible in color with a wavy boundary. The next two horizons are
practically the same B (Ca) (11-30.5) and BCa (30.3—40), the color is reddish-brown with whitish spots in B
(Ca) (7.5 YR 3/3) in B(Ca) — 5 YR 4/6, both fresh, BCa fresh in color with inclusions of crushed stone and
blocks up to 22 cm with carbonate film, so BCa boils more than B (Ca) due to the greater availability of
different types of carbonates in the soil horizon [8—10].

The presence of carbonates in the soil is explained by the different inclusions of the states, carbonates to
other varieties of inclusions in the granitic soils. And one of the factors is the presence of a contact zone. Just
saturated with the same intrusion of water with CaCQOs, flows down the slope, then saturates the soil with
carbonates, creating an eluvial type of distribution of carbonates in the soil. With the presence of CaCOs
values and pH from sections 2—14—1-17 increased, from acid medium 4.7-5.2 pH in 1-14, 4.4-4.7 pH in
1-15 to 6.4-8,2 pH in 1-16-17, acquiring neutralization of the acidic medium with the transition to neutral,
alkaline, all due to the presence of carbonates in the horizons [10—12].

The next incision 1-17-17 was laid on the flat surface of the terrace above the floodplain at 70 c¢cm to
the leg from 1-16—17. There are four horizons in it: Hell, A;, Ag, Bg (gley). Its thickness is 65 cm. The first
is Hell, dark gray (10 YR %), homogeneous, the transition is gradual. The next A; 3 (4) — 25 dark gray (GA,
12,5/N) with a bluish shade, dry, close to fresh, the main feature of the soil of this section in the granular
structure, which is traced in the horizon A, and underlying horizons, according tothe mechanical composition
of light loam, compacted, boils, a clear transition to a reduction in the number of roots, the border is
slightlywave. Effervescence is due to the presence of carbonates in various forms. The remaining two
horizons are gleyed, and this is determined by the presence of bluish shades of AG (2.5 V 2.6/1), BG (10 YR
2/7). AG has a grayish-brown color (2.3 V 2.6/1), fresh, granular, light loam loamy, denser than A;, roots
7 % c j to 0.5 mm. The transition is clear in color, the plate is slightly wavy.BG 55 — 656 light brown gray-
gray (70 YR 2/1), fresh AG, with the same granular structure, SS, denser than yours, the roots are single with
j to 0.5 mm, when the pH turns gray in this soillncreased from 7.9 to 8.6 down the profile of the cut. He also
conducted a gauntlet analysis of water in the stream near the incision, the pH in which was found to be 7.6.
From this there is an explicable alkaline medium in the soil of the cut point 1-17—17. Under the assumptions,
the soil in this section is black earth, since it corresponds to it in all parameters [12—14].

On the four slopes of the southern exposure slope to the adjacent flat surface, it is possible to clearly
distinguish the differentiation of soils down the slope, from forest, sod to black earth soils on the surface of
the terrace above the floodplain near the stream. This is the variety influenced by determined factors, which
have already been distinguished by the BG text. In the case of cuts 1-14 and 1-15, the brightest factors are
the trough with water and the soil-forming rocks. In the sections 1-16 and 1-17, there were complexes of
factors responsible for soil formation.

Soil differentiation along the slope and below in the sections was very patriotically traced and
characterized in themselves: 5 factors: soil-forming rocks, living organisms, which was very clearly observed
in sections 1-14, 1-15, as well as a factor of time [2, 3, 14].

One of the key areas of educational practice on soil science was located within the small-sap soils
foothill massive of Karamyrza.7 sections were laid on this site. The array is composed of tuffolavas,
andesites and other effusive rocks [3, 4, 15].

In this section, an analysis of the morphological and chemical properties of the upper (1-8—17) and
middle (1-10-17) parts of the convex slope of the southwestern exposition shows the trans-eluvial and
eluvial landscapes of the gentle slope. In the section 1-8—17 (p No. 8), dark chestnut carbonate low-power
loamy soils on eluvial deposits (KK13 NC/eQ) were described. In the section 1-10-17 (p No. 10), dark-
chestnut medium-thick carbonate light loamy soils on deluvial-eluvial deposits (KK23 lIs/d-e Q) were
described [7, 9, 16].

P No. 8 was laid on the upper part of the slope of the southwestern exposure of the slope of the summit
surface of the foothill massive of Karamyrza with a mark of 850 m. The steepness of the upper part of the
slope is —120, and the distance from the top to the cut is 25-30 m. Soil-forming rocks here are eluvial
deposits. The vegetation cover is underdeveloped (PPP = 3040 %), it is represented by a hawthorn and
wormwood with the participation of spiraea citadel, spiraea sparrows and bedrocks hereby. The surface of
the soil is weakly retained. Throughout the depth of the cut, the soil is poorly structured due to abundant
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inclusions of crushed stone and gruss; causes the amount of rubble and its size increases with depth. The
effervescence of the soil from HCI (10 %) differs from a depth of 31 cm (in the Bea horizon, in which clayey
inclusions with a carbonate film-beards and single carbonate neoplasms) occur. The genetic profile of soils
consists of 5 horizons: A”-A;-Bca-C-D [3, 10, 16].

The horizon of Hell according to the Munsell table has a color of 7.5 YR 4/4 (grayish-brown), poorly
structured due to abundant inclusions of roots and rubble (10 %). There are lumps on the roots [9, 11, 15].

Horizon A, in color is brown (10 YR 3/3), also weakly structured due to the abundance of roots and
rubble (20 %), but it is denser than the horizon of Hell. The mechanical composition is a light loam, passing
to the middle one [1, 8, 11].

Horizon Bca brownish — light gray (2.5 YR 5/6), the structure is also weakly expressed, but has
prismoid elements denser than the overlying one. Here, carbonate neoplasms already occur. With increasing
depth, the percentage of inclusions of crushed stone (40-50 %) also increases (Table 1).

Table 1
Comparative characteristics of morphological and chemical properties of soils p No. 8 and p No. 10

Grain-feather grass
with participation of herbs
(PPP = 60-65 %)

Kovylno-wormwood

Vegetative association (PPP, %) (PPP = 30-40 %)
- — (V]

Power of soil profile 44 sm 64 sm

Carbonate neoplasms +30(31)sm(B) +37sm (Beaces)
Gypsum neoplasms +44sm (/1) on the rubble +37(38)sm Byes) (5 — 10 %)
Effervescence from HCI, depth 30(31)sm (B) 37sm(Beaes)

Horizon C differs from the overlying only in that the detritus inclusions sharply increased (80 %).
Horizon D — substructure, here we met gypsum neoplasms (smudges on the surface of rubble).

P No. 10 was laid down the slope from p No. 8 in 120 m to the south-west, it is in the middle part of the
southwestern slope of the hill of the foothill massive of Karamyrza (Table 1). The steepness of the middle
part of the slope is less than the steepness of the upper part (does not exceed 10—110). Soil-forming rocks are
deluvial-eluvial deposits. Here the vegetation is more developed than on the upper part of the slope
(PPP = 60-65 %). The vegetation cover is represented by feather grass and individual representatives of the
grass stand, such as timothy, plantain and wormwood. Surface in most of the dazed. The soil effervesces from
HCI (10 %) with 37 cm (Bca (cs)). The genetic profile consists of 4 horizons: A”-A;-B-Bca(cs) [3, 4, 12].

Horizon A" dark brown — gray (7.5 YR 2.5/2). The moisture content of the soil in this horizon is
greater than in horizon A; of section No. 8. The structure is small and medium cloddy. Inclusions of rubble
are less pronounced than in p No. 8 (5 %) [2, 11, 15].

The horizon B is light brown (7.5 YR 3/4), it is heterogeneous due to inclusions. The structure is
prismatic. The mechanical composition is a light loam, close to the average. The inclusions of detritus are
greater than in hor. A; (10 %) [3, 4, 9] (Figs. 1, 2).

Horizon Bca (cs) light brown (7.5 YR 4/4), heterogeneous, has whitish and rusty spots, which is due to
the content of carbonates and iron (III). The structure is expressed, has a prismatic structure, which goes over
to the plate-like structure. Mechanical composition — light loam. Sharp increase in gravel material (35 %).
In this horizon there are single gypsum neoplasms [4, 7].

80 75
60 65,
40
20 22
42
0
1 2 3 4
capacity 75 65 22 12

1.19.2017 1.20.2017 AUP3 AWP 4
Figure 1. The pH distribution with increasing depth in p Ne 8 and p Ne 10
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Figure 2. The pH distribution with increasing depth in p No. 8 and p No. 10

Analysis of chemical-analytical research has shown, that:

1. In the course of cutting, there is no refinement;

2. Amount has an eluate type of pH in the cuttings. Total Range. The pH ranges from 0.8 to 8.2. The
maximal pronounced carbonate horizon. At the bottom profile, the upper part of the slope differs from the
residual differentiation of the pH by increasing the pH of the glue. Minimum defenseless to coarse to the
humus, humus horizon [1, 2, 5].

Outputs: In the section of cuts are made of gypsum and carbonate novelty in the bottom part of the
profile (rags on the thistle), which is one of the main characteristics of chestnut pole. There are gray-
blubbing materials (plum and dresva) with the top of the upper horizon and to the zabei. In sections 1-8—17
and 1-10-17, it is necessary to exclude the color and scattering of carbonate horizons [5, 8, 14].

On the Kara-Myrza mountains section, 3 sections were laid on the slopes from the northern and
southern exposures. Two of them are laid in the wolfed part of the slope [1, 3, 15].

Section No. 1-7-17, which characterizes meadow chestnut soils, is located in the valley of the slope
with a northern exposure [4, 7, 16].

The area of the projective cover (PPP) reaches 50-60 %. Vegetable association — yarrow — feather
grass. The features of the soil surface are represented by drought and last year's herding of herbaceous
vegetation. The morphological profile consists of the following genetic horizons: A™-A,-A,'-AB-BC-C
[5, 6].

The sod horizon of Hell has a power of 3 (4) cm. It is dominated by dark gray colors (according to the
Munsell table — 10 YR 2/2). The transition to the underlying horizon is gradual.

Three organic-mineral horizons were installed for this section: A, A,', AB. The total power is 44 cm
[6,9, 10].

Horizon A, has a brownish gray color (5 YR 2.5/2) and a uniform coloration. Inclusions of crushed
stone, the dimensions of which do not exceed 2 cm, are equal to 5 %. In this horizon there is a soil fauna
represented by ants. The difference between the horizon A, and A,' is that in the horizon A,' the percentage
of crushed stone (60 %) increases, the structure is medium-lumpy and brownish shades predominate in this
horizon [11-13].

In the soil profile, two transition horizons are distinguished: AB and BC.

The horizon AB is morphologically similar to the horizon A,'. The difference in horizons is a prismatic
structure, a decrease in the number of roots to 2 %, and the size of rubble is increased to 3.5 cm in the
horizon AB [1, 2, 15].

The horizon of the Sun lies at a depth of 48(49)-67(68) cm. It has a rusty — light brown color,
according to the Munsell table — 10 YR 4/6. The coloration is heterogeneous due to inclusions of gravely,
crushed stone, the amount of which reaches 80—85 %. The transition to the underlying horizon is clear from a
change in the size of the inclusions [3, 5, 15].

The soil-forming horizon — C,;, whose thickness is equal to 9 cm, has a greenish color, close to olive,
with a brownish hue. The greenish shade of the horizon is attached to weathered rubble. According to the
Munsell table, 10 YR 4/4. Because of the inclusions, the coloration pattern is not uniform. The number of
inclusions of sand and grime is 75-80 % [3, 15].

Not one of the horizons of section No. 1-7—17 boils from HCI (10 %), becausedo not have carbonate
neoplasms. Profile is leached [3-5].
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Soil profile No. 1-9-17 is located in the valley of the southern exposure slope. The features of the soil
surface are traces of livelihoods of livestock and the presence of last year's litter of herbaceous vegetation
with a thickness of 0.5 cm. The area of the cover coating is 65 %. The vegetative association is grassy-
shrubby-herbaceous. The morphological profile is represented by 4 genetic horizons: A™-A;-A; B-CI
[1, 5, 15].

The capacity of the horizon A, as in the first section, is 4(5) cm. The horizon is densely permeated with
roots (70 %). The profile clearly shows the humus horizon A, whose thickness is 10(12) cm. It has a
brownish-gray color (10 YR 2/2) with a homogeneous coloration. The structure is cloddy, caused by the
presence of roots (40 %) [3, 7].

Morphological description of horizon A;B is similar to horizons A;. The difference lies in the fact that
coarse clastic material reaches a diameter of 3 cm (60 %), the number of roots decreases to 30 %. The
horizon AB in comparison with the overlying one is not clearly structurally structured with lumpy elements
[1, 3]. There is another transition horizon — CJI with a thickness of 10 cm. It is more dominated by shades
of brown than in the horizon A;B. Because of its large size, it is unstructured from 7 to 8 cm [3, 7].

In this section, as in the previous one, the horizons do not effervesce from HCI. Both sections were laid
in the undulating part of the slope. In addition, we will describe the cut No. 1-10-17, which was laid in the
convex part of the slope with a southern exposure. Vegetative association of cereals — feather grass.
Projective coverage is 65 %. The cut has four genetic horizons: A*-A,-A-Bca (cs) [7, 16].

The dernian horizon of this section is more powerful than in the previous two and reaches 6 cm.

The thickness of the humic horizon A; is 20(21) cm. The horizon has a dark brownish-gray color (7.5
YR 2.5/2), a homogeneous coloration. The transition to the underlying horizon is clear in color, decreasing
the number of roots and increasing the detritus material [5, 11].

The illuvial horizon B, whose power range is 26(27)—37(38) cm. The horizon has a prismatic structure,
light brown color (7.5 YR 3/4) and a heterogeneous coloration due to inclusions. Inclusions of detrital
material with a size of 1.5x1 cm (10 %). More dense than overlying [8, 9].

The horizon Bca (cs) is expressed, which effervesces compared to other horizons, which is explained by
the presence of carbonates and gypsum. The horizon has a light brown color (7.5 YR 4/4) with whitish and
rusty spots, so the coloration pattern is inhomogeneous. Whitish spots are caused by the presence of whitish-
gravelly material (70 %). Gypsum neoplasms make up 5-10 %.

In the laboratory conditions, the chemical parameters (pH and TDS) were determined. From these data,
it is also possible to identify the differences and similarities of the three sections.

In section (Table 2) No. 1-7-17, the soil horizons have a neutral reaction of the medium, sincethe pH
values of the meter range from 6.8 to 7.5, the difference being 0.7. With depth, the indices decrease, but in
the horizon A,' sharply increases (pH =7.5). This may be due to the strong development of organic
processes in this horizon [8, 9].

In the section (Table 2) No. 1-9—17 samples of the two upper horizons were selected. In the horizon A",
pH=6.5, and in the horizon A; = 6.0. Presumably in this profile the reaction of the soil solution is weakly
acidic.

Table 2
Comparative characteristics of the morphological and chemical properties
of the sections No. 1-7-17, 1-9-17 and 1-10-17

Properties 1-7-17 1-9-17 1-10-17
Exposition Northern Southern Southern
Humus horizon thickness 18 cm 10 cm 20 cm
Reaction from HCI (10 %) — — Effervesces from 37 cm
The presence of CaCO; and CaSO,4 -H,0 - - +
Power A" 4(5) cm 4(5) cm 6 cm
PPP 50-60 % 65 % 65 %

In the section (Table 2) No. 1-10-17, pH ranges from 7.0 to 8.2. With depth, the values increase. This
increase can be explained by carbonate and gypsum neoplasms in the illuvial-carbonate horizon. In this
profile, the eluvial type of distribution, in which there is a consistent increase in the content of matter from
the upper horizons to the lower horizons.
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Meadow — chestnut soils of the slopes of the northern and southern exposures are characterized by
leaching from CO;. The effect of exposure is manifested in the presence on the slope of the northern
exposure of the more powerful horizons A;.

The soils of the middle part of the slope of the southern exposure are distinguished by the presence of
carbonate neoplasms and effervescence in the middle part of the profile, which allows them to be diagnosed
as dark chestnut medium — thick carbonate light loam on deluvial — eluvial deposits [11, 12, 14].
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Kenr TayJbI-OpMaH aﬁManIHIlaf‘bl TOIIBIPAKKaA KacajiraH 3€pTTCy

Tomblpakka TOH KacHeT KYHapibUIbIKKa OaiiaHbicTbl. COHABIKTaH TONBIPAK MEH KYHAPJIBUIBIK €ri3 YFbIM.
Tombpakka »Kammsl cumarraMa OepeTiH 0oJicak, ©CIMIIKTEpIiH, >KaHyapiapAblH KOHE MHKpOar3aIapIIblH
KITUMAT JKardaiTapbIHBIH JKOHE aJaMIaplblH 9CEPIMEH ©3TepreH jkep OeTiHIH YCTIHrI OOpmbuIaK KadaThl
Goursin TaObITanbl. TOMBIpaK TY3UTy HMpoLeciHe acep eTyII MaHbI3/AbI ceOen-mapTTapsl OOJIBIT OCIMAIK XKOHE
JKaHyapJiap oJeMi, KJIMMarT, TOIBIPAK TY3YIIl JKBIHBICTap, jkep Oenepi, TeoJOTMsUIBIK Kachl )KOHE aJTaMHBIH
eHAipicTiKk opekeri caHanmansl. KeHT aynaHbIHAArbl Tay Ti30eriHiH y4YacKeciHAe, OHTYCTIKTiH 3KCIO3H-
LMACBIHA JKOHE TeOeNeH XKOFaphl Teppacaia TepT Ka30a caybiHraH. TayJblH MacCHBIHE KAThICy apKbLIbI
TONBIPAK TI€H y4acKeJep/li cUnarTamac OypbIH OJapAblH ©31epi Tay MACCUBIH, COHIAN-aK XKepAeri KIMMaTThl
JkoHe Oi3miH 0acka acHekTiiepimisre BIKHAT €TyiH JKOHE TOMBIPAKThIH mHaiaa Oosy QakTopiapbiH
KepCeTeTiHIH TyciHaipy Kaxer. Kent taymapst Oy 1500 M Ouikrikreri, mangmadrapasly axyaH TYpIIUliriveH
xoHe Kapkapanbl Taynabl aWMarblHIAFbl KJIUMATTBIK axyajqgsl HHTPY3WBTI TPaHHT Tay MAacCHBIMEH
epexmeneHeni. KeHT e3eHiHIH jkarachlHIAa YIJIKEH OHE KiliripiM jkoTamap OOJbIN TaObUIafgsl, oyap Oip-
OipiHeH IIaTKaJI/aH, TayJbl XKoHE ©3€H apKaHIapbIHAH OONIHIeH KilIKeHTAH KOoTalap/blH KEeNICIH Kypaiasl.
KeHT TaynapbiHblH reHesuci, Kapkapaibl TaybIHBIH MacCHBI CHMSKTBI, JONIpeK aWTKaHIa, epTeMe-Kellre
3USHABL KelleHzaepi mbiFragpl. KeHT oOnbIChIHIA KajbITaCKaH opTYpJi InadyblIgap TONBIPAKTHIH Iaina
6oITybIHa OKEJIETIH 9pPTYPIIi HBICAHBI Oap.

Kinm ce30ep: Tomblpak, Ka3ba, KOKKHEK, Tayjnap, KypbUIbICHI, Kejley, Maccachbl, JJUIIOBHA, ACIIIOBHSL,
Mancea mKanackl.
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HccnenoBanue nouBbl B ropuoMm Jjecy B Kenre

EnvHCTBEHHBIM INpHU3HAKOM, NPUCYLHIMM IOYBE, SABISAETCS IUIONOBUTOCTb. [louBa M MIOZOBUTOCTE —
Omm3nenpl. OOmas XapakTEPUCTUKA MOYBEI — CBOOOAHBIM CIIOW 3€MHOH ITOBEPXHOCTH, HM3MEHEHHBII
KIIMMaTUYCCKUMH yCJIOBHSIMHM, JIIOABMHM, J>KUBOTHBIMH M MHKPOOpTaHW3MaMmH. BakHbiMH dakTopamu,
BIMSIIONIMME Ha TIPOIECC ITOYBOOOPAa30BaHUS, SIBISIOTCS pACTHTENbHAss M JKMBOTHAs JKH3Hb, KIHMMAT,
HOYBOOOpPA3YIOLINE MOPOABI, FEOJIOTMYECKUH Bo3pacT, JaHAmAadT U JIeqTenbHOCTh YenoBeka. Ha yuacTke
paiiona KeHTckoro ropHoro mMaccuBa, Ha CKJIOHE I0XKHOM SKCHO3MIMM U Ha HAANOWMEHHOW Teppace, ObLIO
3aJI0KEHO dYeThIpe paspe3a. Jlo omucaHMsl TMOYB M pa3pe30B, MPOBEAEHHOTO Ha y4JacTKe MacchBa Top,
HE0OXOJUMO MOSICHUTB, YTO K€ U3 ceds MPEJCTaBIsIET caM TOPHBIM MacCcuB, a TakKe KakoB KJIMMaT Ha
MECTHOCTH M KaKHe eIlle acleKTHl SBIAIOTCS (hakTopaMu nouBooOpazoBanus. I'opsl KeHT mpencraBisror
co00# CHHTPY3MBHOW T'PAaHUTHBIA TOPHBI MaccHB ¢ gocTraromumu 1500 M BBICOTAMH, OTIMYAIOIIUHCS
pazHooOpasueM aHmmadToB 1 Ooee yBIaXHEHHBIM KIUMATOM, YeM B KapkapaanHCKOM TOPHOM MacCHBE.
Cam ropublii MaccuB KeHT mpejcraBieH Kak OONBIIMME, Tak M MaJbIMU XpeOTamu, oOpa3ylOIUMH CETh
CKaJIbHBIX TPeOHEH, OTETEHHBIX MEX Ty COOOMN YIIETbIMH, TOPHBIMH U PEYHBIMU JTOTMHAMH.

Kniouesvie cnosa: nousa, paspes, TOPU3OHT, TOPBI, CTPYKTYPBI, CKJIOHBI, MACCUBBI, 3JUTIOBHAIIb, JIEJIJIIOBHAb,
mkanxa MaHcenna.
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Digital advances in modern pathology

This review has considered some of the developments that have taken place with and which are shaping digi-
tal pathology. Of the different technologies surveyed, digital imaging is the one that will be adopted at the
fastest rate. Today software programs enable pathologists to create and read the digital «slides.» Unlike tradi-
tional histological samples, microscopic users are able to create digital images almost any tissue sample tradi-
tionally viewed under a microscope. The advantages offered by cloud computing also allow researchers to
create accessible databases and to share images rapidly. In outlining current trends, the chapter has described
many of the advantages that arise from digitalization. The process remains a developing arena, however and
there remain barriers to adoption. Barriers to adoption include limiting technology, image quality, problems
with scanning all materials (e.g., cytology slides), cost, digital slide storage, inability to handle high-
throughput routine work, regulatory barriers, ergonomics, and pathologists' reluctance. In time, many of these
will be overcome as technology and education move on. Some possibilities of digital technology are facilitat-
ing personalized medicine where therapies are tailored to the individual and also empowering people to man-
age their own health through access to electronic health records. How quickly these come to pass remains to
be seen; the key message is, however, that digital technology is transforming healthcare and the future deliv-
ery of pathology services in new and remarkable ways.

Keywords: pathology, digital laboratory, histology, diagnosis, illness, microbiology, imaging technology,
telepathology.

Introduction

The field of pathology continues to advance, along with other biomedicine fields, shaped by the advent
of new technologies and practices. If investment can be taken as a signal of the pace of change, a report is-
sued in 2017 put the worldwide market for digital pathology solutions at $5.7 billion [1]. Many of these de-
velopments are central to the digital transformation of the pathology laboratory. This chapter provides an
overview if recent developments.

For pathologists the computer could soon become the diagnostic workstation, customized by the scien-
tist to provide the resources to improve diagnostic outcomes, advise on treatments and monitor patient re-
sponses. While medical science is a specialist area it is not immune from the pressures faced by other work-
places. This takes the form of an increasing number of tests, and corresponding demand for faster, more-
accurate disease diagnosis. These requirements, coming from both hospital managers and patients, can be
better met through embracing digital technology. At the forefront of this is pathology. Pathology services
play an important role in the study of disease, principally:

— Pathologists diagnose our illnesses;

— Pathologists screen us for congenital diseases, cancer and other conditions; and,

— Pathologists monitor the progress of disease and manage our therapies.

The vast majority of pathology laboratories still undertake manual procedures to reach a medical con-
clusion: these are tissue-based examinations performed using the traditional process of analyzing glass slide
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samples using a microscope. However, it is possible for much of this process to be automated [2]. While new
developments are taking shape, there are some barriers that need to be overcome. Some of the obstacles to
adoption are also considered in this chapter.

In assessing the transformation of pathology, this chapter considers emerging processes like artificial
intelligence; techniques for cell manipulation; digital plate counting, among others. To exemplify how digital
pathology can be put into practice, the chapter closes with a brief case study review of the U.K. National
Health Service.

The digital process

Before looking at some specific examples of digitalization, what are the main advantages for the pa-
thology field? Digital technology has the potential to reduce subjectivity, improve diagnostic confidence and
lead to more diagnoses being reproducible (an important step in reducing the risk of misdiagnosis). In terms
of how these benefits have been taken and turned into practical and usable transformative technologies, ex-
amples of the digital transformation of pathology underway include:

— The scanning of histology slides;

— The use of analytical software (instead of personnel) to correlate patient data and images;

— The electronic delivery of patient information;

— Sharing of digital information between hospitals, including having another pathologist provide a se-

cond opinion rapidly (so-called «telepathology»);

— Having secure data transmission to avoid security breached;

— Setting up files of images from past cases so that diagnoses can be cross-compared;

— Establishing databases to assist with making medical decisions more quickly.

A few of these developments are considered below. Technological advances are also allowing for inte-
gration of the management of laboratory test results across multi-site labs using different lab information sys-
tems, such as hematology, immunology, microbiology, cytology and biochemistry. Consolidation through
system integration can result in increased efficiency in processing data and supporting the function of multi-
disciplinary teams.

Artificial intelligence

Since the middle part of the second decade of the twenty-first century, several artificial intelligence sys-
tems have been launched within the laboratory marketplace. These are systems aimed at aiding the
pathologist in making faster and more accurate decisions in relation to disease diagnosis.

One area where artificial intelligence and machine learning are set to make an impact is with the detec-
tion of cancer. This is a big step-change, considering that for over 150 years the classic approach to patholo-
gy has involved a sample of tissue being examined under an optical microscope, with the pathologist draw-
ing upon his or her experiences to determine whether the tissue sample is cancerous.

New developments are changing this. For example, digital whole slide imaging enables the pathologist
to capture an entire tissue sample on a slide. The image can then be digitally captured and analyzed with the
help of specialized digital pathology software. Such software, such as that developed by Dr. David West Jr.,
of the imaging company called Proscia, allows laboratories to send images between each other, so that dif-
ferent opinions can be obtained. The digitalization also enables the software to perform part of the analysis.
Here image analysis algorithms can engage in immunohistochemistry quantification. This process, whereby
the algorithm can help to interpret the material, improves standardization and the consistency of decision
making. It also speeds up analysis.

The use of artificial intelligence and machine learning means that the deep neural networks of the diag-
nostic machine can be trained to recognize broad or specific patterns on a whole slide image. The software
can also interpret features in the tissue and make prediction (such as metastasis and recurrence). Where can-
cer is present, this can also be classified by the software (in terms of staging, grading, and differential diag-
nosis). This works on the basis of the digital image being interpreted by the machine in terms of numbers and
the pattern of numerical variations is examined.

As technology has advanced many barriers to adoption have been removed, such as concerns with limit-
ing technology, image quality, problems with scanning all materials digital slide storage, and ergonomics.
Through multiple screening the artificial intelligence becomes better and the ability to spot predictive bi-
omarkers becomes better, based on precise measurements of histological patterns.
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Digital imaging

The biggest change in pathology has come about through the advancement of virtual microscopy tech-
nology enabling digitization of microscopy slides and presenting new opportunities for digital image analy-
sis. Computerized vision provides an immediate benefit of increased capacity (automation) and precision
(reproducibility) [3]. Digital images can be used to make primary diagnoses, offer second opinions (consulta-
tion), for telepathology (Fig. 1), quality assurance (e.g. re-review and proficiency testing), archiving and
sharing, education and conferencing, image analysis, research and publications, marketing and business pur-
poses, as well as tracking (e.g. audit trail of how an image was viewed).

Figure 1. Representation of ‘virtual pathology’ (source: University of Leeds, Creative Commons Licence)

An example of such a system is a platform provided by Aperio ePathology (there are many others).
These systems offer further advantages by allowing workflow is integrated into the institution's overall oper-
ational environment. A further example is with the Philips IntelliSite Pathology Solution (PIPS), which is the
first whole slide imaging (WSI) system (which refers to scanning of conventional glass slides in order to
produce digital slides). Digital slides are used in pathology for education, diagnostic purposes (clinico-
pathological meetings, consultations, revisions, slide panels and, increasingly, for upfront clinical diagnos-
tics) and archiving [4]. One challenge with developing WSI platforms is that the file size of the WSI ranges
from a few megabytes to several gigabytes, leading to challenges in the area of image storage and manage-
ment when they will be used routinely in daily clinical practice.

The PIPS uses proprietary hardware and software to scan and digitize conventional surgical pathology
glass slides prepared from biopsied tissue at resolutions equivalent to 400 times magnification. These digit-
ized images can then be reviewed and interpreted by pathologists. Technology such as this has considerable
educational advantages. For instance, a key skill that histopathologists need to learn is the ability to identify
areas of diagnostic relevance from an entire sample. Virtual microscopy will allow this skill to be developed
in an Internet-based environment; here the student/trainee can see the morphologic patterns or diagnostic
feature in the context of the entire sample. Training on tissue sections would not restricted to being in the
same room as the glass slide, and could be provided remotely and virtually from whole slide scans.

Based on the success of digital pathology platforms, the U.S. Food and Drug Administration (FDA)
gave approval for such systems to be used with the U.S. in May 2017 [5]. With this, systems are now capable
of digitizing slides that would otherwise be stored in physical files. These platforms also provide a stream-
lined slide storage and retrieval system that may ultimately help make critical health information available to
pathologists, other health care professionals and patients faster.

Telepathology

Related to digital imaging is telepathology. Telepathology includes digital microscopy, digital patholo-
gy, remote robotic microscopy, teleconferencing, teleconsultation, telemicroscopy, video microscopy, virtual
microscopy, web conferencing, and whole slide imaging. Components of a telepathology system include a
digital imaging workstation to acquire images, telecommunications network to transmit images, and monitor
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or screen to remotely view digital images [6]. Recently telepathology has harnessed the opportunities provid-
ed by cloud computing (Fig. 2).

Figure 2. Pathology in action (source: Tim Sandle)

New technologies for disease detection

New technologies are being implemented for disease detection; drawing on one example as an illustra-
tion a special type of optical fiber, made from a hydrogel, has been developed. This rubber-like device can
detect diseases early and send an alert signal. The new device is biocompatible and it can be stretched and
pulled in almost any direction. The flexibility comes from the fact the device is compered almost entirely of
water, which relates to its hydrogel properties [7].

A hydrogel is a network of polymer chains that are hydrophilic. Such gels are often found as a colloidal
gel in which water is the dispersion medium. Hydrogels also possess a degree of flexibility very similar to
natural tissue. With this one common use of hydrogels is as scaffolds in tissue engineering. The flexible
properties would allow the optical fiber to bend and twist with the natural motions of the body, without
breaking. The development brings together the latest research into pliable hydrogels together with new de-
velopments in flexible electronics.

The aim is for such a device to be implanted into the body and to either provide an alert about a disease
risk, by lighting up, or even to attempt to eliminate certain pathogens by delivering therapeutic pulses of la-
ser light. The success or otherwise would be partly based on the device being located within a specific region
of the body. The initial aim is to develop the optical fiber for use in the brain, to provide effective stimulation
and therapy. The light-related effects are related to the science of optogenetics. Within this field, light is used
to activate cells and there has been considerable success in using light to activate neutrons in the brain. The
optical fiber draws its light from micro-sixed LED lights, contained within each strand of the fiber.

Trials are set to begin using the optical fibers for long-term diagnostics, to optically monitor tumors or
inflammation in the brain.

To take a different area: histopathology. This is one area that has remained steady, largely reliant upon
legacy technology. This is gradually undergoing change and one example of new technology is the Phillip’s
IntelliSite ultra fast scanner. This is a high-throughput bright-field slide scanner that accommodates current
histopathology requirements together with room for expansion. The device also speeds up the time-to-result
by allowing preparations to be run overnight. The scanner has a storage capacity of 300 barcoded slides.

Cloud computing

The use of cloud computing as a business tool is well-established. The take-up in the science world has
been more varied. As an example of the application, the world’s biggest microbial genome project is taking
advantage of cloud-based platforms. Cloud computing can be used to analyze microbiological samples.
Cloud computing refers to the practice of using a network of remote servers hosted on the Internet to store,
manage and process data. It is an alternative to the use of a local server or a personal computer. In a sense the
network that forms the cloud can be thought of as an electricity grid. The key advantages are the ability to
share data, to enable collaboration, and to offer greater protection of data should a piece of hardware crash.
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The University of Warwick has developed a cloud-based microbial bioinformatics resource. The created
database is said, by the developers, to be the largest of its type in the world. The project is called the ‘Cloud
Infrastructure for Microbial Bioinformatics’ (CLIMB) project. The focus is with medical microbiology,
where microorganisms that cause disease are analyzed. Social media coverage relating to the CLIMB project
are posted via the MRC Climb (@MRCClimb) Twitter feed.

The CLIMB has been set-up through based on the idea of Professor Mark Pallen (University of War-
wick). CLIMB represents a user-friendly, one-stop shop for sharing software and data between medical mi-
crobiologists in the academic and clinical arenas. The cloud already contains data from dozens of research
groups. An important part of the system is virtualization, which enables scientists to work in a simulated
computer environment populated by virtual machines. These are placed on top of physical hardware and re-
semble conventional servers. These provide large data storage capabilities and allow several biological data-
bases to be integrated.

The primary data is taken from molecular sequencing of microbial genomes, which allow medical mi-
crobiologists to assess the most appropriate antimicrobials to treat a patient or to track epidemiological trends
within the community. The use of such data is termed «bioinformatics.» Bioinformatics is an interdiscipli-
nary field that develops methods and software tools for understanding biological data. Bioinformatics has
two aims: the implementation of computer programs to enable efficient access to information; and the crea-
tion of new algorithms and statistical tools to understand relationships between items of data within large
data sets.

Cellular manipulation

It is important in the context of cell therapies for people to cure specific diseases or regenerate tissues
that are no longer functional. This aim has been hampered by technological limitations; however, a new
method of cellular manipulation offers a new solution. The research is an example of the use of digital based
bio-nanotechnology. The new method can be used for altering the path and direction of cells was developed
by Northwestern University, and it has been described in Nature Communications [8]. The aim of the tech-
nique is to develop stem cell therapies for spinal cord injuries, stroke, and Parkinson’s disease.

The new technology centers on the way that cells behave in the human body. Our cells are continually
being signaled with various instructions, triggered by proteins and other molecules that are located in the ma-
trices that surround them. As an example, such signals can be cues for cells to express specific genes in order
for the cells to differentiate into other types of cells. Such a development is important for growth or regenera-
tion of tissues. This sophisticated, biological signaling machinery has the pre-programmed capacity to make
signals stop and re-start as needed; or to switch off one signal and activate an alternative signal in order to
commence a complex processes. If this could be controlled by medics, then the process of addressing a range
of diseases could be achieved. So far, the ability to produce such regenerative therapies has proved impossi-
ble.

This could be set to change with the development of a synthetic material that can trigger reversibly cer-
tain types of signaling. This platform could lead to materials to control stem cells in order to produce regen-
erative therapies and to control cellular functions.

The new technology should help with research into treatments for such diseases as Alzheimer’s disease,
Parkinson’s disease, problems with arthritic joints, spinal cord injuries, the effects of stroke, and other condi-
tions requiring tissue regeneration.

In trials, the researchers have taken spinal cord neural stem cells (neurospheres) and driven them to dif-
ferentiate using a signal, helping the scientists to understand developmental and regenerative cues. This cell
manipulation technology could help control which cells change and thereby address diseases like Parkin-
son’s, such as converting a patient’s own skin cells into stem cells.

Digital colony counting

For microbiologists and pathologists the process of counting bacterial colonies can be tedious and mis-
takes can happen. Laboratory managers are turning attention to automated, digital devices to streamline pro-
cesses. Colony counting is the mainstay of many microbiology laboratories. Microbial culture media in the
form of semi-solid agar is used to grow up microbial colonies of enumeration. Many microbiological tech-
niques rely on accurate determination of colony forming units (CFUs). For many large laboratories hundreds
to thousands of plates require counting each day, after incubation. This is not only repetitious (and arguably a
waste of time for employed graduate scientists) it can lead to errors and thus problems of data integrity. In
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low count assays minor counting errors will have significant effects. A second type of error is when numbers
of CFUs on a plate can lead to false results due to overcrowding of bacteria. Digital technology can help to
address these errors (Fig. 3).

Figure 3. Inoculated MacConkey agar culture plate cultivated colonial growth of Gram-negative, small rod-shaped and
facultatively anaerobic Klebsiella pneumoniae bacteria (source: US CDC, Creative Commons licence)

Many laboratories have successfully implemented automatic colony counters, and digitalization can ad-
dress errors introduced during the manual counting process and recording of information and lead to a signif-
icant reduction in time taken to analyze colony counting data (Fig.4). Examples include bioMerieux’s
EasyCount 2 — EC2 and the ProtoCOL automated counter series. In addition, there is the Whitley aCOLyte
(Synbiosis, Cambridge, UK) and the AID BacSpot (AID, Strassberg, Germany).

In terms of functionality, automated colony counters offer:

— Standardized and accurate results. Accuracy is important since colony counting can be affected by
numerous parameters related to the physical properties of the colony: size, shape, contrast, and over-
lapping colonies. To achieve this requires automatic colony separation (for when colonies are posi-
tioned close to each other).

— Ability to count colonies within appropriate parameters (such down to 50 microns and measure zones
accurately to 0.5 millimeters, within detection limits of 0.1 millimeters).

— Ability to visualize white light and fluorescent colonies.

— The ability to count the entire plate or sectors of the plate.

— Results obtained within one second per plate.

— The display of real-time full-color on-screen images.

— Zoom function for looking at smaller colonies.

— Software to allow for data collection and analysis. Data should ideally be transferrable to a Laborato-
ry Information Management System (LIMS).

Figure 4. Laboratory worker performing colony counting (source: Tim Sandle)
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The essential elements of automated, digital colony counters include a circular dark field illuminator
and a camera with a resolution of 3.3 megapixels or higher (many systems have cameras of higher quality);
software with appropriate algorithms; an automated plate holder (with a toolbox to enable communication
between the software and the image analyzer). With the software algorithm many work on the basis of A
Bayes classifier. This is a simple probabilistic classifier used to study the geometric properties such as ratio
between major and minor axis of the group are used to verify the number of colonies contained in the group.

Validation of automated colony counters is important. To ensure the validity of their data, microbiolo-
gists need to establish that their automated colony counting method is as accurate as a precise manual count
before they implement any new process into their workflow. Weaknesses can occur where there are mixed
colonies or, due to inhomogeneity of the agar thickness, discrimination is not possible for all areas of the
plate. A further weakness is where confluent growth occurs. The light also needs to be right. These issues
can be overcomes as a paper by Brugger and colleagues demonstrates [9]. The researchers found that white
light dark field illumination works well but a blue dark field illumination gave the best discrimination of all.

The U.K. experience

As a sign of the importance of the technology the biggest single health employer in the world — Eng-
land’s National Health Service (NHS) — published an overview called «Digital First: Clinical Transfor-
mation through Pathology Innovation» [10]. The document describes precisely how healthcare can review
and apply new technology to deal with the ever increasing demand for pathology services. The reason for
discussing the report briefly here is to emphasise the importance that digital technologies hold for the field of
pathology.

The title of the report carries with it the central message, as the text states: «Digital First is focused on
harnessing the potential of digital channels to enable patients and healthcare professionals to interact in dif-
ferent ways, reducing face-to-face contact where this is not considered by clinician or patient to be neces-
sary.»

While improved turnaround times and greater throughput are central to the NHS driver, the report also
highlights the importance of storing digital images, and using these are evidence with any report made by a
pathologist. In addition, computerized quantitative analysis can be used for prognostic scores and remote-
equipped technology also allows the pathologist to interpret frozen sections some distance away from the
laboratory. There are also wins for the patient, according to the report in terms of data access. Here people
will feel more in control of their health through better access to test results [11].

Reasons for the NHS promoting the digital message include the advantages for improving communica-
tions, procedures, workload and quality. There are other advantages too, which Digital Journal has explored
in a companion article titled «Pathology services are embracing digital technology.»

Conclusion

This chapter has considered some of the developments that have taken place with and which are shap-
ing digital pathology. Of the different technologies surveyed, digital imaging is the one that will be adopted
at the fastest rate. Today software programs enable pathologists to create and read the digital «slides.» Un-
like traditional histological samples, microscopic users are able to create digital images of live and dead tis-
sues; the wide range of slide possibilities also includes positive and negative gram stains, blood smears, ani-
mal, and plant cells — almost any tissue sample traditionally viewed under a microscope. The advantages
offered by cloud computing also allow researchers to create accessible databases and to share images rapidly.

In outlining current trends, the chapter has described many of the advantages that arise from digitaliza-
tion. The process remains a developing arena, however and there remain barriers to adoption. Barriers to
adoption include limiting technology, image quality, problems with scanning all materials (e.g., cytology
slides), cost, digital slide storage, inability to handle high-throughput routine work, regulatory barriers, ergo-
nomics, and pathologists' reluctance. In time, many of these will be overcome as technology and education
move on.

With barriers slipping, what might the future of digital pathology look like? Some possibilities are:

— Providing primary diagnosis of disease.

— Facilitating personalized medicine where therapies are tailored to the individual.

— Extracting and analyzing data to understand the links between tests and treatments, and to maximize

outcomes.
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— Helping pathologists access prior data and data from a spectrum of different data sites quickly and
easily.

— Providing pathologists with a complete view of patients’ health and care.

— Providing an optimized delivery structure by removing geographical boundaries and limitations.

— Empowering people to manage their own health through access to electronic health records.

— Enabling pathologists to interact more easily with patients directly.

How quickly these come to pass remains to be seen; the key message is, however, that digital technolo-
gy is transforming healthcare and the future delivery of pathology services in new and remarkable ways.
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3amaHayH NaToJIOTUSIAFbl CAHBIK KeTiCTiKTep

Makasnana CaHIBIK HATOJIOTHSIHBI KypaWThiH Oipkarap cypakrap KapacTelpbuiraH. KemnrereH kapairaH
TEXHOJIOTHSUIAPABIH IIIIHEH €H Te3 9iCi CaHAblK cyperrep Oousbln Tabbutafgbl. Byringe OarnmapnanraH
Kypajgap maToJIOrTapFa CaHABIK «ClaiaTapabl» KypacThIpyFa JKoHe e OKyFa MyMKiHaik Gepemi. Joctypii
THCTOJIOTHSUIBIK YITIEpAeH aiiblpMalIblIbIFbl — MHUKPOCKOI KOJIaHyLIbIIaphl MUKPOCKOIIIIEH Kapail OThIpa,
e31epi Ke3 KeJICH ar3aHblH JKacyIlachlH KypacTblpa anaibl. 3epTTeylliiepre KOJDKETIMAI MoliMerTep
0a3achIH jkacayFa JKOHE Te3 CypeT alMacyFa MYMKIHAIK Oepyi apTHIKIIBUIBIFEI 00BN TaObIansl. COHBIMEH
KaTap Makajiajga Kasipri 3aMaHFbl TCHICHLMSHBI €CKepe OThIpa, Lubpray HOTHKECIHIE TYFaH KOINTEreH
apTHIKIIBUIBIKTAp OasHIanraH. Byn yplhic namblFaH caja peTiHAe Kaica [a, OHBI JKy3ere achipynaa omi e
kxemepri Gap. KalOpuimay ymiiH kenecifedl TocKaybuimap 0Oap: TEXHOJIOTHSHBIH JKETKUIKCI3IITi, CyperTiH
carmacel, 0OapJbIK MaTepHajgbl Keulpy Ke3iHmeri macenenep (MbICajbl, LHUTOJOTHSUIBIK CIaiaTap), KYHBI,
CaHABIK CIailITapIbIH CaKTalybl, XOFapbl camaibl KYHICTIKTI XKYMbIC OHAEIMEYi, HOPMAaTUBTIK TOCKAYbLI-
Jiap, MaToJIOrTap/iblH 3PrOHOMHKAIIBIFBI KOHE KOHCEPBaTU3Mi. YaKbIT oTe Keie Oyl TOCKaybliaap TeXHOJIO-
THSHBIH XXoHe OiniM OepymiH AamybiHa Kapaii sxoibutansl. CaHABIK TEXHOJIOTHSUIBIK KeHOip MYMKIHIIUTIriHIH
6ipi — 0JI TepanusHbIH afamra OeiliMIeNreH KEKeJIeHIeH MEeUIMHAFa dCepi, COHBIMEH KaTap aJamMIap/IblH
O3iHIH JCHCAYJbIFBIH MEIUIMHAJIBIK OSJICKTPOHABIK KYXKaTTapFa KOJDKETIMILIN apKbUIbl KajaraiayIblH
MYMKIHIIJIKTEpiH apTTHIPy. BYHBIH KaHIIANBIKTE Te3 OOJaTHIHBI ajJarsl yaKbITTa KepiHeli, anaina OacTsl
xabapyiamMaHblH 0ipi — OYJI CaHABIK TEXHOJOTHS JCHCAYJIBIK CaKTay )KOHE MAaTOJOITap/blH KbI3METIH jKaHa
JKOHE KepeMeT d/1iCTepAiH OipiHe aybICTBIPYBL.

Kinm ce3dep: matonorusi, CaHAbIK 3epTXaHa, THMCTOJOTHSA, TUATHOCTHKA, aypy, MUKpoOuosnorus, OeifHeney
TEXHOJIOTHSCHI, TEIENaTOIOTHS.
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udpoBbie 10CTHKEHUS B IATOJIOT U

B aT0i1 0630pHOIT cTaThe pacCMOTPEHBI HEKOTOPHIE BOIIPOCHI, KOTOPBIE (OPMHUPYIOT II(POBYIO ATOIOTHIO.
W3 pasnuuHBIX pacCMOTPEHHBIX TEXHOJOTHI mudpoBoe H300pakeHHe — 3TO TO, YTO OyHeT aganTHPOBAHO
caMbIM OBICTPBIM criocoboM. CeromHst MporpaMMHOE O0ECIIEUeHHE TT03BOJISICT MaTOJI0TaM CO3/aBaTh M M-
TaTh OUQPOBBIE «CIAMAB. B oTIHYMe 0T TpagWIMOHHBIX TMCTOJIOTHYECKUX 00pa3IioB, ITOJIb30BATENN MHK-
POCKOIIOB MOTYT CO3/1aBaTh IIPAaKTUYECKH JII0OOH oOpasel KJIETOK, TKAHM OpraHu3Ma, TPaJAULHOHHO IIPO-
CMaTpUBaeMbIi o MUKpockonoM. [IpenmyiiecTsa, npeagaraeMbie 001a4HBIMH BBIYHCICHUSMH, TTO3BOJIAIOT
HCCIIeI0BATENsIM CO3/1aBaTh JOCTYIHbIE 0a3bl JaHHBIX U OBICTPO 0OMEHHUBAThHCs n300paxeHussMu. C ydeToMm
COBPEMEHHBIX TEHJCHLUH B CTAaTbe OMKMCAHbI MHOTHE M3 IPEUMYILECTB, KOTOPbIE BO3HUKAIOT B PE3y/bTaTe
omudposku. HecMoTpst Ha TO, UTO STOT HPOIECC OCTACTCS PA3BUTOH apeHOM, IO-NPEKHEMY CYIIECTBYIOT
TIPENATCTBUS [UISL €T0 BHEAPEHHs. bapbepsl /Ul NPUHATHS BKIIIOYAIOT OTPaHMYCHUE TEXHOJOTHH, KauyecTBO
HN300pakeHNsI, MPOOJIEMBI CO CKaHHPOBAaHMEM BCEX MaTEpHANIOB (HAIpPHMeEp, CAiiIOB IMTOJIOTHH), CTOM-
MOCTb, XpaHEHHE IH(POBBIX CIAHIOB, HEBO3MOXXHOCTH 0OpabOTKHM BBICOKONIPOM3BOIUTEILHON PYTHHHON
paboThl, HOpMATHBHbIE Oapbepbl, SPrOHOMHUYHOCTb U KOHCEpBATH3M 11aTos0roB. CO BPEMEHEM MHOTHME M3
HMX Oy/ZyT HPEOJOJICHBI II0 MEpe PAa3BUTHS TEXHOJIOTHII M 0Opa3oBaHusA. HekoTopsle BO3MOXHOCTH LU(pO-
BOI TEXHOJIOTMH 3TO COZCHCTBHE NEPCOHAIM3UPOBAHHON MEIUIMHE, I/Ie TEPAIMS afalTHPYETCs K YEJIOBEKY,
a TaKKe PacUIMPEHHe BO3MOXKHOCTEH JII0Jell YIpaBIsATh CBOUM 3J0POBBEM MOCPEICTBOM JOCTYNA K 3JIEK-
TPOHHBIM MEIMIUHCKUM JOKyMeHTaM. Hackoybko GBICTPO 9TO MPOMCXONT, ellle NPEICTOUT YBHIECTh, OfHA-
KO KJII0YEBOE COOOIIEHUE 3aKII0UaeTCS B TOM, YTO IM(pPOBasi TEXHOJIOTUS TPAHCHOPMHUPYET 3paBOOXpaHe-
HUE ¥ IPEJIOCTaBJICHNE YCIIyT MIAaToJIoTa B Oy IyIieM HOBBIMU M 3aMeYaTeIbHBIMU CIIOCOOAMH.

Kniouesvie cnosa: maroJjiorus, L[I/I(i)pOBaSI na6opaT0pI/m, TUCTOJIOTHA, TMarHOCTUKA, 6OJIe3HI), MI/IKp06I/IOIIOFI/I$[,
TEXHOJIOT'MS BU3yaJIu3alliy, TEJICTIaTOJIOTUs.
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CpaBHUTEILHBIH AHAJIU3 HMMYHOIJIO0OYJTHHOB NPHU COYETAHHOM BO3/1€iiCTBUM
NbLIb-PAIMAIIMOHHOr0 GaKTOpPa B OTAAJIEHHOM NepHo/e

OnHoit u3 HanboJiee PaguOTyBCTBUTEIBHBIX (DYHKIMI OpraHU3Ma 4eJIoBeKa M KHUBOTHBIX SIBISETCS UMMYHO-
JIOTUYECKasi PeakKTUBHOCTH. Ee M3MeHEeHNs MOXKHO ONpenenuTb 00beKTHBHBIMU METOIAaMH, 3a/{0JIr0 10 TIOSIB-
JICHUS KJIMHUYECKUX CUMIITOMOB JIy4€BOTO MOPAXKEHUs. XapaKTepHON 4epTOH paguallMOHHOTO BO3JEHCTBUSA
SBJIAETCS AMUTENTbHOE COXpaHEHHE TIOBPEKACHUI B OTJEIBHBIX 3BEHBSIX CUCTEMbl IMMYHHUTETA U COMPSHKEH-
HBIX C HUM OTAAJIEHHBIX ITOCIEICTBUN M OCJIOKHEHUH. B mocnennee BpemMs 0coObIil HHTEpEC MPENCTABIAIOT
KOMOMHHMPOBaHHbBIE BO3JCHCTBUS PAJMAllMOHHOTO M HEPAJAMALMOHHOTO (haKTOPOB Ha UMMYHHYIO CHCTEMY.
B Hamem npumepe paccMaTpUBaINCh YroNbHAs MbLIb U pasHbIC J03bl PagHallyd B OTJAJICHHOM IIEpHOIE.
Lenpro ncciaenoBanus SBISUIOCH U3YYEHHE BIMSIHUS MAJIOH M CyOJICTaIBHOM O3Bl OOJIydeHHs M YrOJIBHOH
IBUIM KaK B OTJEIbHOM, TaK U B COUETAHHOM BO3ACHCTBUYU B OTJAJICHHOM IIEPUOJE HA MOKA3aTeId UMMYHO-
TJIOOYJIMHOB y JKMBOTHBIX B AKCIICPHMEHTAIBHBIX YCIOBHAX. BBITONHEHB! 6 cepuii onmbIToB HA 60 KpbIcax-
camiax auHuu Bucrap: | rpynna — wunrtaktHble; Il rpynma — KpbIChl, BIBIXABIIME YrOJbHYIO IIbLIb;
III rpynna — nozasepriuuecst ramma-ooaydenuro B 1o3e 0,2 I'p; IV rpynna — noasepriunecst raMma-o0myde-
HUIO B 03¢ 6 ['p; V rpynma — ucmbITaBIIME COUETaHHOE BO3JCHCTBHE MAJIOH O3Bl pagHallid U YroJbHOM
nbutd; VI rpymnia — UCHBITaBIINE COYETaHHOE BO3ACHCTBHE CyOIeTaTIbHOM 03B! paAualii U yrOJIbHON MBI
IM. AHaiu3 pe3ysibTaTOB HCCIENOBAHUS IOKa3ald, YTO Y KpPBIC, IOABEPraBIIUXCS COYETAHHOMY IIbLIE-
paguanuoHHOMY (haKTOpy, B OTJATEHHOM IepHo/ie ObLIM BBISBICHEI 3HAUNTEIBHBIE H3MEHEHHSI, KOTOPBIE Xa-
pakTepu3oBanuch cHkeHueM IgA u IgG u nosbinenuem IgM. Monusupyromas paguanus B COYETaHUU C
YTOJNBEHON HBUIBIO B OTJAJIEHHOM IEpHoJe OKa3blBajia Oojiee BBIPAXKCHHOE BO3JCHCTBHE, JOMHHHPYIOIIHM
areHTOM SBJISAIaCh HOHU3UPYIOIIAs pauarys.

Knioueswie cnosa: panuanys, yroibHasl IbliIb, UMMYHOTJIOOYIMHBI, OTAAICHHBIH NEPHOJ, KOMOUHUPOBAHHOE
BO3JIEHCTBUE, IMMYHOJIOTHYECKasl PEAKTUBHOCTb.

Bseoenue

Cy1iecTBeHHOE 3arpsa3HEHHE OKPY’Karolleil cpeapl onpeeneHHbIX pailoHoB Kazaxcrana cBsi3aHO ¢ Hc-
IBITAHUAMHU SIEPHOTO OPYXKHs, KOTOpPbIE IPOBOAMINCE Ha Tepputopun Cemunanatuackoil, [laBionapckoit n
Kaparanauuckoii o6acTeii, miomans Kotopoii coctapuma 18500 kv, Ha CeMUIaTaTHHCKOM SIEPHOM T10-
nuroHe B TeueHne 40 et OpI10 Tpou3BeneHo Oosee 450 sAepHBIX HCTBITAHUH, MOIITHOCTH SACPHBIX 3apsIIOB
110 CpaBHEHHUIO ¢ XHWPOCHMOH TIpeBhImieHa B 2,5 Teicsun pa3 [1, 2]. HecMoTps Ha TO, 9TO TOCIE 3aKPBITHS
MOJIMTOHA MPOLUIO 25 JIET, B 3TUX PETHOHAX KUBYT U pabOTalOT JIIOIU, KOTOPbIE POJAMIUCH B IEPUOJ pagua-
LMOHHBIX UCTIBITAHUI 1 TIOJTyYHJI pa3HbIe 03Bl O0TyUCHUSI.

Wonnzupytoiee 00aydeHUe B pa3HbIX 033X B OTAAJICHHOM IEpHOAE IPUBOJUT K CYILIECTBEHHBIM Ha-
PYLIEHUSM 310pOBbs, 0OCOOCHHO K YTHETEHHUIO BPO’KACHHOTO M MPUOOPETEHHOTO T'yMOPaIbHOT0 IMMYHUTETA
U KJIeTOYHOro uMMyHuterta [3]. PagnanuonHoe oGimyueHne Bcero Tena mpu go3ax >2 ['p BBI3bIBAET pa3iiny-
HbIE€ KIMHUYECKUE CUMIITOMBI, 00jiee BBICOKHE 103bl MOT'YT OBITh HACTOJIBKO CEPbE3HBIMHU, UTO CTAHOBSATCS
omnacHeIMH JuIsl kn3HU. Hanbonee nqpamaTuyeckue mocieCcTBHIS paJHalliOHHOI0 00IydeH s ObUIN BHI3BaHBI
B3pbIBaMH SIEpHOTO 0pyXus [4]. BozneicTBHsI BBICOKUX 103 pagualiiy NPUBOIAT K MO3JHUM M BTOPHUYHBIM
[OJIMOPTaHHBIM HEJIOCTATOUHOCTSIM, aKTUBU3HPYIOT CUCTEMHBIH BOCHIAJIMTENbHBIN OTBET [5].

B 3kcnepuMmeHTax Ha KMBOTHBIX [IOKA3aHO, YTO PAJUALMOHHBIC IOBPEXKACHUS YBEINUUBAINChH B 033X
oT 2 1o 10 I'p, koTOpBIE MPUBOAMIIH K TSKEIBIM T'E€MOIOITHUECKUM MTOBPEXKACHUAM, & Y HEKOTOPBIX KUBOT-
HBIX [IaHCHI HA BEKMBaHKE OBLTH COBCEM HEBEIMKH [4].

Manas n03a paxiuanuy BbI3BIBACT T€HETHUECKHE M3MEHEHHS, OHKOTCHE3, a Takke (PU3MOIOTHYecKHe
WM3MEHEHUS C MOHMXEHHON MMMYHHOUM cucTeMoi [6] M MOBBIIIEHHBIM KIETOUHBIM cTpeccoM [7]. C apyroi
CTOPOHBI, Majas J03a pajuanry UHIyIUpyeT OMONO3UTHUBHBIN U OMOHETaTHUBHBIH 3((EKThI, TEM CaMBbIM CO-
KpaIias KaHIepoTreHe3, YBEINIUBas POAODKUTEILHOCTE KH3HU U yeruiuBas hepTmibHOCTh [8—10].

N. Kurjane u ero Koiiern uCciieI0BaIy JII0/eH, MONyYUBIINX HU3KYIO O3y PAIHAIlN TIPH JIUKBHIH-
poBanun nocneactsuii Yepuoosuisckoit ADC. Uepes 10-14 net ypoBens IgM y pabounx ObLT HMOBBIIIEH,
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IgG, nHaobopoT, moKazan CHIWKEHHBINH pe3ynbTar [11]. B apyroii ucciaenoBarensckoid padote, mpoBeAeHHON
cpenu padOTHUKOB PaMOJIOTHH, TIOJBEPTABIINXCS BO3ACHCTBUIO HU3KOW O3Bl OOTyUeHUs JIINTENBHOE Bpe-
M3, BEISIBJICHO CHIDKEeHHE ypoBHel IgA, IgM, IgG [12, 13].

JloObIua yrist sIBISIETCS BAXKHOM OTPACIIbI0 B MUPE, U JUTUTEIHLHOE BIBIXaHUE YIOJIBHOW MBUTH TIPU JIO-
ObIYe YT BBI3BIBAET MTHEBMOKOHHO3bI, CHITUKO3BI M 3a00JIEBAaHUS JABIXATEIbHBIX MyTEH, KOTOPHIE SBISIOTCS
po(eCcCHOHAIBHBIMU OOJIC3HSIMH OPTraHOB JIbIXaHHUs IIaxTepoB [14—16]. BriCOKHE KOHIIEHTPALUH YroJbHOU
MBUIM B OPTaHU3MeE BBI3BIBAIOT U3MEHEHUS Ha MOJICKYJISIPHOM, KJIETOYHOM U THCTONATOIOTUYECKOM YPOBHAX
[17]. IlpoBeneHHBIE KIMHUKO-IKCIIEpUMEHTANbHEIE UccaenoBanus JI.B. oMeHKo U ero KoieraMu mokasa-
JIU U3MEHEHHE UMMYHHOUH PEaKTHBHOCTH Y KUBOTHBIX MPH MPOJOLKUTENBHOM BO3ICHCTBUN YTOIBHOM ITbI-
JIA, TEM CaMBIM BBI3BIBASI XPOHUYECKUN BOCTIATUTENBHBIN mporiecc [18]. MHorma y mrozeit, moCTOSHHO CTaj-
KHBAIOIIUXCSI CO CBOOOHON KPEMHHUEBOW OKHCHIO, HAIPUMED, B MPOIECCE JOOBIYHM U TepepadOTKH TOPHBIX
Py, ¥ TIpY 3TOM HE MPEINPUHUMAIONINX aJeKBATHBIX MEpP 3aIUTHI OT IBLUIH, MOXET Pa3BUTHCSA aHTPAKO3 —
MEJIJICHHO pa3BuBaromuiics ¢puopo3 nerkux. Takxke HY)KHO YUUTBIBATh OCOOCHHOCTH camoro KaparanjauH-
CKOTO PETHOHA, MOCTpasaBiiero oT ObBIIero CeMHUNANIATUHCKOTO WCIBITATEIBHOTO SACPHOTO TOJIHMTOHA.
[IpoGiieMa coBMECTHOTO JISHCTBHS Ha OPraHU3M HOHU3UPYIOIICH paJiiallii U MPOU3BOJICTBEHHBIX (PAKTOPOB
(TBLTH C TIOBBINIIEHHBIM COJIEp)KaHUEM OKCHJA KPEeMHHsI) N3ydeHa KpaifHe HeqocTaTogHo. B mureparype ecth
JAHHBIC O BIUSHUU ramma-uzinydeHus [19-21] u mpou3BOJCTBEHHON MBUIM Ha OPraHU3M IO OTIACIHHOCTHU
[22, 23].

VYcnoBus Tpyaa pabodux B yroJEHOM IPOU3BOJICTBE XapaKTEPU3YIOTCS KOMIUIEKCOM MaKCHMAJIbHO He-
ONaronpuATHBIX (aKTOPOB MPOU3BOJCTBEHHON Cpebl, HYKITAIONIMMCS B JAIBHEHUIIIEM H3YYEHHUH C IICIBIO
pa3paboOTKU 03I0POBUTEILHBIX MEPOTPHUSATHI, TeM 00Jiee ¢ N3MEHECHHOW MMMYHHOUM pEaKTUBHOCTBIO Opra-
HU3Ma (Kak OTJaJIEHHBIE TIOCTIeIEHCTBHIS raMMa-U3TydYeHusl).

[ToaToMy Bce M3MT0KEHHOE BBIIIIE SIBIIIETCS OCHOBAHUEM ISl M3yUEHHSI MMMYHOJIOTHYECKOTO ITOKa3aTe-
JIsl, B YaCTHOCTH UMMYHOTJIOOYJIMHOB W3MCHEHHOW WMMYHHOUW PEaKTUBHOCTHU (OTHAJICHHOE MOCICICHCTBHUE
raMma-o0Iy4eHHs) OpraHiu3Ma Ha BO3JICHCTBHE BPEIHBIX IIPOU3BOICTBEHHBIX adp030Jieii (CBOOOIHOM KpeM-
HHUEBOW OKHUCH — YTOJIGHOH TIBIIN).

Henpto naHHOW Pa0OTHI SBISCTCS W3YYCHUE BIMSHUS MallOM W CYOJICTANILHOW 03Bl OOJIydeHUS H
YTOJIBHOM MBUTH, KaK B OTAEIBHOM, TaK U B COBMECTHOM BO3CHCTBUU B OTAAJICHHOM MEPUOE, Ha KOTUYECT-
BO IMMYHOTJIOOYJIMHOB Y )KHBOTHBIX B 9KCTIEPIMEHTAIBHBIX YCIOBHSIX.

Mamepuanvt u memoowl ucciedosanus

OKcnepumenmanvHole HCUBOMHbBLE

OKCTepUMEHTHI Ha KUBOTHBIX MPOBOJWIN B COOTBETCTBHU C TpeOOBaHMAMHU JKEeHEBCKON KOHBEHIHH
(1990 1.) 1 XeabCHHKCKOM JEKIapaliii 0 TyMaHHOM OTHOIIICHUH K >KMBOTHBIM M dTHYECKUMH HOpPMaMH JIO-
KaJIbHOTO 3THYECKOr0 KOMHUTETa (BBIITMCKA MPOTOKOJIA JOKAIBHOTO 3THYecKoro komurera I'MY, 1. CemeH,
rpotokon Ne 2 ot 18 Hos6ps 2016 1.).

Jns peneHnst TOCTaBIICHHOM IEM TTPOBEIEHBI SKCIIEpUMEHTHI Ha 60 OenbIx 1abopaTopHBIX KphICax-
camuax jauHuM Wistar maccoit 220120 1, KoTopsie ObLTH pa3aelieHbl Ha 6 Tpynm: | rpynma — HHTaKTHEIE;
II rpyrima — KPbICHI, BABIXABIIIE YTOIbHYIO MbUIb CPEIHEH KOHIEHTpamu 50 MI/M° B 3aTPaBOYHON KaMepe
exxeaHeBHo (1o 4 waca) B TeueHue 12 nHenenp; Il rpymnma — moaBeprmuecs ramMMa-oOIy4eHHIO B J103€
0,2 I'p; IV rpynna — nmoaBepriurecst raMma-o0nydeHuo B go3e 6 ['p; V rpymma — uchpITaBIIne coYeTaH-
HOE BO3JIEHCTBUE MAJION JI03bl paguallid U YyroiabHOW mbuik, VI rpymma — HCHbITaBIIME COYETAHHOE BO3-
JeiicTBUE CyOJIeTabHOM 10361 paiualliy U YrOJbHOM MBLIH.

Tamma-obnyyenue

JKuBoTHBIX 00iydany 3a 90 CyTOK J0 WCCIEIOBaHMSA Ha paauoTeparneBTHUYecKoi yctaHoBke TERA-
GAM Co60 («(ISOTREND spol. s.r.0.», Yexus) omaokpaTtHo, B 103¢ 0,2 I'p u 6 I'p. Jlo oOmydeHus mpoBoIu-
J1ach TOMOMETPUYECKO-T03UMETPHYECKas MOArOTOBKA SKCIIEPUMEHTAIBHBIX KHBOTHBIX K OONy4eHHUIO: 00b-
€KT IMOMeIIaJCS Ha H30LEHTPUIECKOM TepareBTUIeCKOM cTolie peHTreHcumMynaropa «Terasix» (Yexwust), Ko-
TOPBI CBOEH KOHCTPYKIMEH U IMapaMeTpamMi COOTBETCTBYET TEPAIIEBTUIECKOMY CTONY TaMMa-OOIyqIHuTesl.
Cpes pucyHka oOIydeMbIX XHBOTHBIX IMOCJEe OTOOpaKEHHUS Ha dKpaHaX JUCIIEEB HEMOCPEICTBEHHO BBO-
JWICS B TUIAHHPYIOUIYIO CHCTEMY 4epe3 CeTeBOe MOAKIIIOYCHHE KOMIBIOTEpa MOCPEACTBOM AMTHTai3epa.
Pacuer 130703 MPOBOAMIICS € MOMOIIBIO TUIaHUpYroIIel cucteMbl «PlanW-2000» ¢ mony4eHneM TOIOMET-
PUYECKO-T030METPUIECKO KapThl C TEXHHMYECKUMH MapaMeTpamMy W TUIAHUPYEMBIMH J103aMH OOJyUeHHS.
JKuBoTHBIX monaBeprim obmemMy ramma-oomydenuto B go3e 0,2 I'p omHokparno: SSD — 97,2 cm, SAD —
100,0 cM, mone 40x40 cM, t =13 cek.; B mo3e 6 I'p omaokpaTtHo: SSD — 97,2 cm, SAD — 100,0 cMm, mone
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40%40 cm, ¢ =352 cek. (SSD — paccrosHue OT HCTOYHHMKA HOHM3UPYIOIIETO M3IYYEeHHUs B almnapaTe A0 yc-
JIOBHOTO IIEHTPa 00JIy4aeMoro maTojorudeckoro ovara; SAD — paccTosHEe OT MCTOYHHKA HOHU3HPYIOIIEe-
ro M3JIy4eHHUs B ammapaTe A0 Onkaiieil K HeMy IMOBEPXHOCTH 00ydaeMoro o0bekra). Bo Bpems 001yde-
HUS )KMUBOTHBIE HaXOAWINCH B CIICIHAIbHO CKOHCTPYHPOBAHHOH KIIETKE U3 OPraHWYeCKOTO CTEKJIa C U30JIH-
POBaHHBIMH STYEHKaMU JUI KaXJ10TO YKUBOTHOTO.

Hneanayuonnoe sampasnenue y201bHoll NuLlio

s Bocpon3BeJeHUST SKCIEPUMEHTAILHOTO aHTPaKo3a Y IMOJOMBITHBIX KPBIC MCIIOJIB30BAU CIHELH-
IbHYI0 WHTAALMOHHYIO 3aTpaBOYHYIO Kamepy. IloZombITHBIE KHBOTHBIE pa3MelIaloTCsi B CIICHUabHbBIC
KOHYCOOOpa3HbIC SMEHWKH, IPUKPEIUICHHBIC TOJOBHBIM KOHIIOM K OOKOBBIM CTEHKAaM 3aTPaBOYHOI KaMephl.
Y CTpONCTBO MUl MHTASILMOHHON 3aTPaBKH 3KCIIEPUMEHTAIbHBIX KUBOTHBIX YTOJIbHBIMU IBUIIMHU IIO3BOJIS-
€T PacIbUIATh MbUIb B HHTATALUOHHON 3aTPaBOYHOM KaMepe, paBHOMEPHO PAaCHpeAeysATh €€ B 30HY AbIXaHHA
KUBOTHBIX U COXPAaHHUTh 3aJaHHYIO KOHLIEHTPALUIO YTOJbHOM IBUIM B 3aTPaBOYHOM KaMmepe C IOMOILBIO aB-
TOMAaTHYECKOI'0 aHaJIM3aTopa. YTOJIbHYIO IbLIb, HCIOJIb30BAHHYIO B HKCIEPHUMEHTE, NPEABAPUTEIBHO U3-
MeJbYaii Ha BUOpaLMOHHOM H3MenbunTesne. OKOHUYaTe bHas JOBOJAKA 10 BEJIMYMH, OJM3KUX K JUCIIEPCHO-
CTH a3p030JIeH, BUTAIOIIUX B BO3JyXe PadOUYMX 30H, BHINOIHEHA BPYUHYIO B araTOBOW CTYIIKE.

Hzmepenue ummyHno2nooyaunoe

VY Bcex JKMBOTHBIX ONpEAEIsUTN coiepkaHue mMMyHornooynuHoB IgA, IgM, IgG ¢ momompio paau-
anpHON MMMYyHOIM(GY3Un Ha arapoBoM reje no Manuuuu [24].

[Tonmy4yeHHble pe3yibTaThl MOJBEPIVIM CTATUCTUUYECKON 00pabOTKe, pa3iauuus OLEHUBAIM IO f{-KpUTe-
puto CThIOEHTA.

Peszynomamer ucciedosarus u ux oocysxcoenue

Pe3ynpTaThl NpoBeAEHHBIX UCCIENIOBAHUN NPUBENEHBI B Tabaule 1, B KOTOpOil BUAHO, YTO IOCIE 3a-
TpaBJICHUS YTOJBHOHM TBUIBIO KOHIIEHTparus IgA B mepudepudeckoid KpoBu moBeimaercs Ao 4,33+0,44
(» <0,05), a y KUBOTHBIX, O0JIyYCHHBIX HOHU3UPYIOLIEH paauanuei B 1o3e 0,2 ['p, Ha000pOT, 3HAYUTEITHHO
CHIDKAEeTCs IPU CPaBHEHUH CO BTOPOU TPYIIION, rae coaepxkanue IgA, nmoasepmuxca Majiol 103€ paguarvi,
rokazano 2,96+0,15 (p < 0,05), a mox aeiicTBHEM CyOIeTATBHON TO36I paualud YpoBeHb noctur 1,65+0,17
(» <0,001), uTo MMeeT TEHACHIMIO K CHIKEHUIO B 2 pa3a M0 CPAaBHEHUIO C IEPBOW TPYIIION.

Taonuma 1

IokazaTenn UMMYHOIJ100yIMHOB (Ig) Y 9KCIO3NIMOHMPOBAHHBIX JKUBOTHBIX NPH OTAEJLHBIX BO31eHCTBHAX
MaJIoi, cy0J1eTajJbLHOI 103bl paAuallui U YTOJbLHOH MbLIN B 0TAaJIeHHOM nepuoe (90 aHeid)

I rpynna II rpynna III rpynna IV rpynmna
Ne | Toxasarexs K(:gzponb YFOHII;gZSI MbUIb raMMa-paIlEIZHI/ISI 02Tp FaMMa-p;;)I/}IIaHI/ISI 61Ip
1 IgA r/n 3,310,30 4,33+0,44° 2,96+0,15 ° 1,65+0,17  °°
IgM /1 4,27+0,30 4,36+0,34 3,30+0,35™ 5,93+0,28"°
3 | IgGr/n 5,27+0,72 8,89+0,68" 2,340,427 2,0+0,137°%®

Tpumeuanue. Paznuuust ¢ 1-i rpynnoit goctoBepusl: * — p < 0,05, ¥* — p < 0,01, *** — p <0,001. Paznuuus co 2-it rpyn-
o pocrosepHsl: ° — p < 0,05, *° — p < 0,01, °*° —p < 0,001.

Taxoli ke aHaOTHUHBIN city4ail Habmogancs ¢ 1gG, Ho ¢ Oonee BRIpaKEHHBIMUA NU3MEHEHUSIMH B TTOKAa-
3arersax. Y 3aTpaBl€HHBIX yIJIeM >KMBOTHBIX KOHIeHTpanus [gG moutu B 2 pa3a mpeBbimana KOHTPOJIbHBIS
3HAYCHHUS, IPH CPaBHEHUU C TMokazateneM 8,89+0,68 (p < 0,05). ¥V xxuBotHBIX B III 1 V rpynmax mocie pa-
JUALMOHHOTO OOJMydYeHUs Majod M CyOneTaiabHO 1030i ypoBeHb IgG cTpeMHTENbHO CHHM3WICS — OT
2,34+0,42 (p < 0,05) no 2,040,13 (p <0,01), nam mouTH B 2,5 pasa 1o CpaBHCHUIO C TICPBON TPYIITION.

Yro kacaetcs ypoBHs IgM Bo Il rpyme, T.€. y )KUBOTHBIX IIOCJIE YTOJIBHOM 3aTPaBKU, TO 3HAUUTEIbHBIX
W3MEHEHUH 10 CPaBHEHMIO C MHTAKTHOW TpymIoi, y HuX He HaOmromaetcsa. Ilox BosmeiicTBuem ramma-
obmyuenus B mose 0,2 I'p xonueHtpauus IgM cHIKeHa MO CpaBHEHHMIO C TOKa3zaHHeM | rpymmsl — c
4,27+0,30 mo 3,30+0,35 (p < 0,05). B cBoro ouepennp, cydiieTaabHas 1032 HOHU3UPYIOMIECTO H3TYICHUS aKTH-
BUpoBaJia BEIpaOboTKy IgM, B 1,4 paza (p < 0,01), Habmromanoch yBenuueHre KOHIEHTpauuu 110 5,93+0,35.

Hanee ObLIO M3y4EHO COBMECTHOE BO3JCHCTBUE YTOJIBHON NBUIM M MOHU3UPYIOLIEH paguannu (Manas u
cy0JjeTanbHasi) B OTJAICHHOM IIEPHOJIC Ha YPOBEHb MMMYHOIJIOOYJIMHOB B IBYX Ipymmax (Tadi. 2).

V JKHUBOTHBIX ITPY COBMECTHOM BO3CHCTBHU YTOJILHOM MBUIM ¢ MaJlOW M CyOJIeTaJIbHON 030H, T.€. B V
u VI rpynmax, oTMe4eHa MPOTHBOMOIOKHAS TCHACHIUS COAEPKAaHUS MMMYHOTJIOOYJIMHOB MO CPaBHEHUIO
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npyr ¢ apyroM. HeoOXoauMo oTMeTHUTh 0c000€ M3MEHEHHE YpoBHS IgM, KOTOpoe 3HAYMTENLHO BBIIIE TIO
cpaBHeHUIO ¢ nMMyHorioOymmHamu IgA u 1gG, rme cootnomenue IgA, IgM, IgG cocraBmser mpuMepHO
1:5:3. Ilpu coBMECTHOM BO3ACHCTBUM YTOJBHOM MBUIM W MajlOW 03I pagWayy YpoBeHb IgM 3HaunmMo He
OTIINYAJICS, a P COBMECTHOM BO3/ICWCTBUU YTOJIBHOM MBUIU U CYOJETATLHOM 036l PaJualliil yCTaHOBIICH
nmokazarenb 6,15+0,68 (p<0,01), kotopsiii yBenudeH Ha 30—50 % 1Mo cpaBHEHHIO C OCTAILHBIMU TPYIIIIAMHU.

Tabnuma 2

Ioxa3aTeau UMMYHOIJ100y1MHOB (Ig) Y IKCMO3UIMOHMPOBAHHBIX ;KUBOTHBIX NPH COYETAHHOM BO3/eiicTBUM
MaJIoi M BBICOKOI 10361 pATHALNIMHU U YTOJbHOI NbLIU B 0TAaJeHHOM nepuose (90 qneii)

I rpynmna II rpynna V rpynna VI rpynmna
Ne | Ilokaszatenb VYronsHas neuts + 0,2 I'p | YronsHas nsuis + 6 I'p
Kontponb YronbHas IbUTH
raMMa-paauanys raMMa-paJuaris
1 Ig A r/n 3,3120,30 4,33+0,44 2,53+0,18™ 1,52+0,107 °
2 Ig M /1 4,27+0,30 4,36+0,34 4,49+0,34 6,15+0,38" °
3 Ig G r/n 5,27+0,72 8,89:£0,68" 4,70+0,32°° 2,2120,197

Tpumeuanue. Paznuaust ¢ 1-it rpynmoit goctoBepHsl: * — p < 0,05, ** — p < 0,01, *** — p <0,001. Pazmuums co 2-i rpyn-
1oit jocroBepHsl: © — p < 0,05, *°— p <0,01, °*°—p <0,001.

Uro xacaercs IgA u IgG, mpu KOMOMHUPOBAHHOM BO3JCHCTBHH IbLIC-PATAAITMOHHOTO (haKTopa UX CO-
JiEp’KaHue B CHIBOPOTKE KPOBM IO CPAaBHEHHIO C OCTAJBHBIMH TpyNIaMU 3HAUMTEIBHO CHIKaeTcs. Ecnm
CpaBHUBATH MEXKITy CO00H KOMOMHUPOBAHKE YTOJBLHOM MBUIM ¢ MAJIOH JT030¥ M CyOJIeTaIbHON 10301 pamna-
AW, TO TP KOMOWHUPOBAHKY C MaJio¥ go30i KoHIeHTpanus 1gG pasna 4,70+0,32 (p < 0,01), koTopast 10-
Ka3aja pa3Huny B 2,1 pasza. Dto Oosblue, 4eM Ipy KOMOMHAIIMH YIS C BBICOKOH 030H paauaniu, KOoTopas,
B CBOIO OYepenb, TOKA3bIBAET JOCTOBEPHOE CHIKEHUE KOHIIEHTPALMHU [0 OTHOIIEHHUIO K HHTAKTHOW IpyIIie.
Crenyer OTMETUTH CPAaBHUTEJIBHBIN IIOKa3aTesIb KOMOMHUPOBAHHOIO ACHCTBUS YTrOJbHOM IBUIM U PaUalluu
C MOKAa3aTeJsIMU TPYMIIBL, 3aTPABJICHHON YTOJILHON IMBUIBIO, B KOTOPOH KoHUeHTpauus [gG Obula moBbieHa
noytu Ha 50 % y Il rpymmst (8,89+0,68, p < 0,05) no cpaBHenuto ¢ V rpynnoii, a y VI rpymnmsl, T.e. Ipu co-
YEeTaHUM YT ¢ CyOJeTalbHOM J1030H, 10 OTHOLIEHUIO K KOHTPOJIbHOM IpyIIe IOKa3aTeslu ObUIN JOCTOBEp-
HO CHIDKEHBI — 10 75 % (2,21+0,19, p < 0,001).

Ecnu cpaBHUTH OTIENbHOE U KOMOWHHPOBAHHOE ACUCTBHE MaloOl 03Bl palualyi ¢ yroJbHOH MBUIBIO,
TO NPU KOMOMHUpPOBaHUU cozepkaHue IgG nosblmanocsk B 2 pasza. UTo KacaeTcsi CpaBHUTEIBHOIO JI€HCTBUS
cyOJeTanabHOMN 103bI PaaUalMU, ¢ KOTOPOU JeHCTBOBAIN HA KMBOTHBIX OTICIBHO M COBMECTHO C YrOJBHOMH
MBUIBIO0, TO 3HAYUTEIBHBIX H3MEHEHUI MEKIY HUMH HE HaOJII0aIoch.

Wnentnunsiii cnyyait Habmogancs ¢ IgA, y KoTopold ypoBeHb B KpOBH ObLI BbIIIE B 1,7 pa3a mpu KoM-
OMHUPOBAHHOM BO3JICHCTBHM yTrOJBHOU MBIIN ¢ MAJIOH 030W HOHU3UPYIOMIETO M3TyUEHHUS, 10 OTHOIICHUIO
K pamguaruu B no3e 6 I'p (1,52+0,10, p <0,001). Ecou cpaBHUTH MX ¢ KOHTPOJIBHBIMH KUBOTHBIMH, TO CO-
nepxanue IgA B X KpoBU CHIKaoCh OT 1,3 10 2,1 pasa, 4To Moka3bIBaeT YrHETEHUE YPOBHA [gA mpu KoM-
OMHUPOBAHHOM BO3/I€HCTBUU YTOJIbHOMN MBUIN U PAJUALIUH.

Takoxe ecnu CpaBHUTH YPOBHH IgA mpy KOMOMHHUPOBAHHOM JNEUCTBHH YTOJNHHOU MBUTH M HOHU3HPYIO-
LIETO M3IIyYSHHS C JPYTUMH UCCIIEIyeMBbIMU TPYIIaMH XKHUBOTHBIX, TO OBUIM BBISBICHBI 3HAUUTEIBHBIE OT-
KJIOHEHHs OT MX ypoBHS. HeoOXoauMo OTMETHTH CpaBHUTEIBbHBIM aHATU3 KOMOMHHPOBAHHOTO AEHCTBUS
YTOJBHOM TBUTA B OOTYUYEHUS ¢ OTIASIHHBIM BO3ICHCTBHEM YTOIBHOW BUTH. B V rpyrie Habm01a10ch BoI-
pakeHHOe ToaBieHue BeipaboTku IgA Ha 42 % (2,53+0,18, p < 0,05), B VI rpymniie Taxxe BBISIBUIN 10CTO-
BepHOoe cHIKeHne IgA Ha 65 % (1,52+0,10, p < 0,001).

[Ipu onieHKe OTAENIBHOIO ASHCTBUS pajuallii B Pa3HbIX J103aX, [0 CPABHEHUIO C KOMOMHUPOBaHUEM €€
C YTOJBHOH MBUTBIO, KOHIIEHTparws IgA He mokasana ocoObix m3meHerni (8—14 %).

CornacHo MoJy4YeHHBIM JaHHBIM UMEIOTCS 3HAYUTEIIbHBIE U3MEHEHNS B COCTOSTHUH T'yMOPAJIbHOIO 3BE-
Ha UMMYHHOM CHUCTEMBI 10 OTHOIIEHUIO K COBMECTHOMY BO3JIEUCTBUIO YTrOJBHOM NbUIM U paauaiiuu. KoH-
neHTpauus IgA B CbIBOPOTKE KPOBH IOCTOBEPHO CHMXKAJIACh IIPU COBMECTHOM BO3IEHCTBUM YTOJbHOM IbUIN
¢ Majoi no30i oOmyueHus Ha 25 %, HanOosee HU3KUK YPOBEHb OBUI BBISBICH MPH COBMECTHOM BO3JEHCT-
BUM YIJIs ¢ cyOnetanbHOW 10301 paguauuu, 10 50 %, mo CpaBHEHHIO ¢ KOHTPOJILHOW TPYNIOH. Y KHUBOT-
HBIX, IOJBEPIIIMXCS 00IYUEHUI0, TaKXkKe 0OHAPYKIWIOCh HAJIMUUe TEHICHIIMU K CHHXKEHUIO coepkanus IgA
B CBHIBOpOTKe mnepudepudeckoil kposu [25]. Bo Il rpymme, T.e. y *HBOTHBIX, 3aTPaBJICHHBIX YTOJLHOMN
U0, IgA 3aMeTHO moBbImaeTca. OOBACHITCSA 3TO TEM, YTO CHIBOPOTOUHBIN [gA (yHKIMOHANBHO BBHICTY-
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MaeT B KaueCTBE OCHOBHOM 3aIllUThl Ha CIU3UCTBIX TOBEPXHOCTSX, MPEMATCTBYS IPOHUKHOBEHUIO UyKEPOJ-
HOTro Marepuaia. Y OOJBHBIX ITPH OCTPBIX abcieccax Jerkux ero 0oiiee BEICOKOE COEpIKaHUe ONpenesieTcs
He ciy4aitHo [26].

Uro kacaeTcst iMMyHoOrII00ynHa G, MPU 3aTPaBICHUH YTIIEM OH BBIPAKEHHO YBEJIMYUBAJICS, B OCTAIb-
HBIX CITy4asx HaOJ0/1aI0Ch aKTUBHOE CHUYKEHUE YPOBHS 110 OTHOIICHHUIO K 3/I0POBBIM KHBOTHBIM, 0COOCHHO
9TO MOXKET OBITH OOBSICHEHO MEPEKIIOUCHUEM NTpoayKiuuu B-muMmdonuramu [gG y G0IBHBIX alIeprHIeCcKu-
MU 3a0oneBanusamMu [27]. Paguanus 1 KoMOMHUPOBaHUE pafualii C YTOJIBHOW MBUTBIO MIPUBOJAT K Aerpaja-
UM 3TOTO KJIacca UMMYHOTIIOOYIHHOB, 10 65 %, 4TO MOXeT 00BsACHUTHCS TeM, uTo 1gG cocTaBiseT oKoio
75 % ot o0IIero KojaMyecTsa HIMMYHOTJIOOYITMHA, ¥ €r0 CHI)KEHHE JOKA3hIBACT MEPEX0]] MaTOJIOTHIECKOTo
rporiecca B XpoHudeckuit. Jlumps B V rpymne mpoucxoauT He3HaunTenbHoe n3MeHenne 1gG. Takxke BakHO
OTMETUTH, YTO YPOBEHb HMMYHOTJIOOYIHMHA M HUMeN JOCTOBEPHYIO TEHICHIHMIO K MOBBIIICHUIO KOHICHTpA-
IIMH B CHIBOPOTKE KPOBH. IIpakTHIECKH BO BCEX MUCCIEMYyEMBIX rpymmax, kpome Il rpymmsl, T.e. y 00ydeH-
HBIX JKMBOTHBIX MajOH J1030H paauaiidi, 0COOCHHO BBICOKOE 3HaueHHE IgM BBIABICHO MPH COBMECTHOM
BO3/ICIICTBUH yTOIBHOW MBIIN U CyOJIeTaIbHOMN 03Bl Y-00TydeHHUS.

Y 310pOBBIX JIHII, JUTUTEIEHO TPOKKBaronux B CeMUmanaTHHCKON 001acT U poauBIIuxcs a0 1963 r.,
oOHapyXeH BBICOKHI ypoBeHb [gM [28]. XapakTepHOl 0COOCHHOCTBIO MOBBINICHHUSI HMMYHOTJIOOYJIMHOB B
KPOBH SIBIISIOTCS PU3HAKN PA3BUTHA ayTOMMMYHHBIX PEAKIMA OT BO3IEHCTBHS YTIIEPOACOAePIKAIIECH TBLIH,
KOTOpas B MOCJIEAYIONIEM MOKET MTPUBECTH K THEBMOKOHHO3Y.

Ecnu ke cpaBHUTH KOHICHTPAIIMH MMMYHOTJIOOYIIMHOB TPU KOMOMHUPOBAHHOM BO3JICHCTBUH YTOJb-
HOH IBITN C MaJIOK M CyOJIeTaIbHOM 10301 paanuanuy, TO 3aMEYeHBI 0cOObIe N3MEHEeHMS. B iepByto odepenp,
COUYETaHWE YTOJHHOW MBUIM C MaJOH 1030W pagualfy Jajio MoKa3aHHUs Oirmke K KOHTPOJIBHBIM 3HAYCHHSAM,
HO OTJIMYAIOUIMXCSI OT COBMECTHOTO ACUCTBHS YTOJILHOW IBUIM C CYOJETaIbHOH J030W. JTO OOBACHIETCS
OMOMO3UTHBHBIM CBOWCTBOM MaJIOH 03Bl PaHallii, COKpAIAIOIIel TOKCHYECKHE CBOUCTBA YTOJBHOM MBUTH
MIPH COBMECTHOM Bo3nericTeuu [29].

Bo-BTOpBIX, MOXKEM OTMETHTh, YTO TIPU JCUCTBUH CyOJIeTATLHON O3Bl TaMMa-00IydeH s B OTJCIHHO-
CTH U P KOMOMHUPOBAHHUH C YTOJILHOW MBUIBIO B OTJAJICHHOM IEpHOJIE HaOII0an0ch 3HaUnTeIbHOE YTHe-
TEHUE KOHIEHTPAINH NMMYHOTJIOOyTHHOB A 1 G B CHIBOPOTKE KPOBH, a B CBOIO ouepensb [gM mokasain BbI-
paxeHHYyI0 akTuBanuio. [loHmkenne conepxanus [gA u IgG cBunmeTenbcTByeT 00 HMMYHOIEPHIIATE, KOTO-
PBIi COMPOBOXKIAECTCS XPOHMUECKUM BOCIIaJICHUEM U HAJTMYMEM BBICOKOHM TEHIEHINH K HOBOOOOPa30BaHUSIM
IIPY BBICOKOM OOJTyYeHWH MOHM3UPYIOIEeH paguanuei. TeHIeHn s K NOBBILEHNIO KOHIeHTpanun IgM, 00-
Jaaronield CBOMCTBOM CBSI3BIBAHUSI MUKPOOPTaHU3MOB, CBUJICTENILCTBYET O TOTOBHOCTH K OBICTPOMY HMM-
MYHHOMY OTBeTy. JlocToBepHOE yBenuueHue coaep:kanus [gM monreepxuaet 3ToT (axT.

[o pe3ynbTaTam McciaeqoBaHUS MOXXHO, HECOMHEHHO, YCTaHOBUTB, YTO 00Jie€ BBIpaKEHHAs aKTHBALUS
nvmmyHoTI00yMHOB (IgA 1 IgG) HabmromaeTcst mocie WHTASIITMOHHOTO 3aTPABICHHS] YTOJIBHON TBIIBIO, TI0
CPaBHEHHIO C OTACIHHBIM BO3JIEHCTBHEM pagHallii B Pa3HBIX J03aX. AHAJOTHYHO BBISBICHO IOBBHIIICHUE
ypoBaeli IgA u IgG u crabunbHblil ypoBeHbs IgM y pabounx My»KCKOTO MoOja yrojdbHOHM IIaxThl, YTO, BO3-
MOXHO, SIBJISITIOCH CHCTEMHBIM OTBETOM OpraHM3Ma Ha IbIIeBbIe YacTUIlbl [30].

B nienom Tomeko y III rpynmer Habmromanack TEHACHITNS K CHIKECHUIO YPOBHEH BCeX NMMYHOJIOTOYITH-
HoB (IgA, IgM, IgG). CHmwxkenne ypoBHs IgM moBeIaeT ycTOHYMBOCTH B-KII€TOK, HO YMEHBIIAETCS CIIO-
COOHOCTH OpraHu3Ma NpOoTUBOCTOATH WHGpekuaM. [lonmxenue IgA u IgG, xoMIuieMeHTapHoe AeQUIUTY
IgM, mpuBOIUT K UIMMYHOACPUITUTY U oOpazyeT ayroummyHuteT y kpbic 111 rpymmer [31, 32].

Yro kacaercs rpynn IV, V, VI, To oHn IpoaeMOHCTpHpOBaIN reHepuin3anuio IgM u nonasieHue co-
nepxanust IgA n IgG. IloBelmenHsIi ypoBeHs IgM, cHukeHHBIN ypoBeHb IgA 1 IgG BBI3BIBAIOT CHHAPOM
runep-IgM. I'nmrepnpoaykiuio IgM MOTYT BRI3BaTh B OOJBIIIEH YacTH TEHETUICCKUE TIOBPEKIACHIS, TIPHYIH-
HOH Take MOXKeT ObITh HapymieHue B-kietok [33, 34]. AxtuBamnus ryMopaibHOTO HMMYHHTETA TIPOUCXO-
JIUT 32 CUET MOBBIIICHUS YPOBHSI UMMYHOTI00yIMHA [gM, uT0 hopMUpyeT MepBUYHBINT IMMYHHBII OTBET Ha
pa3IMYHBIE TaTOTEHBI, TEM CaMbIM IPH BOCIIAJICHUH JBIXaTEIHHON CUCTEMBI H PAKOBBIX 3a00JI€BAHNUAX aKTH-
BH3UPYET TYMOPAIBLHBIN HIMMYHHTET [35].

Baxnouenue

Takum 00pa3oM, y SKCHEPUMEHTAIBHBIX KPBIC, TMOABEPIIINXCS COBMECTHOMY MbLUIb-PAAHANIMOHHOMY
(hakTOopy B OTHAJICHHOM IEpHO/ie, OBUTH BBISBICHBI 3HAUNTEbHBIE H3MEHEHHUS, KOTOPhIE XapaKTePHU30BAINCH
camxkenueM IgA u IgG n moBeimennem IgM. Norm3upyromas paauanus B COYCTAHUH C YTOTHHOU TBIIBIO B
OTJIAJICHHOM TIEPUOJIC OKa3bIBaeT OoJiee BRIPAXKEHHOE BO3JIEHCTBIE (DOPMUPOBAHUEM CHHAPOMA UMMYHOJIC-
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¢unura. B pasBuBaromieiicss maToJOrMM NP COBMECTHOM BO3ICHCTBUH ABYX (DaKTOPOB AOMHHHUPYIOIIUM
areHToM, 0COOEHHO IPH BBICOKUX /103aX, SIBUJAaCh HOHU3UPYIOLIasl paguanus.
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JL.E. Uynen6aesa, C.B. Kamanckwuii, O.3. InnepOaen

Hlan-paguanus pakTOPbIHBIH KOCAPJbI dCePiHiH KeiliHri kKe3eHinaeri
HMMYHOIJIOOYJIMHAEPAiH CAJbICTBIPMAJIBI CAPANITAMACHI

AnaM MeH jKaHyapjap ar3achlHBIH PaanOCe3iMTalIbUIBIFBIHBIH OachIMBIPAK KbI3METTEepiHiH Oipi OoJbImn
UMMYHOJIOTHSUIBIK PEaKTHBTUIK TaOblaanbl. BYHBIH e3repicTepiH coyJenikK 3aKbIMAAIYIbIH KIMHUKAJIBIK
CHUMIITOM/IaPBIHBIH Maiiia OoNyblHAa JeWiH OOBEKTHBTI OMICTEPMEH aHBIKTayFa OoJajpl. PamuanuoHmbl
oCepIiH ©3IHIIK epeKIIeNiKTepiHe, MMMYHHTET XXYHeCiHIH Xeke OyBIHIapbhlHOa 3aKbIMIATYABIH Y3aK
CaKTaJlybl JKOHE KEHiHT Ke3eH 3apAanTapbl MCH aCKbIHYJaphl jkata/ibl. COHFBI yaKbITTa PaAHallOH/Ibl KOHE
PaaMLMOHIBI eMec (haKTOpIapIbIH HMMYH/IBI JKYIere Kocapiibl 9cepi epeKiie KbI3bIFYLIBLIBIK TYIbIpYaa. by
JKYMBICTa KeHiHT1 Ke3eHIeri KoMip LIaHbl )KOHE SPTYPIIi A03aJaFbl paJualys 3epTTeiii. 3epTTey i MaKcaThl
a3 JKoHe CyOieTanibl J03albl COYJNCNCHY/IH JKOHE KOMIp WIAHBIHBIH JIepOec )KoHE KOCapibl OpEeKeTiHiH,
yKaHyapJapAblH UMMYHOTJIOOYJIHHACD KOPCETKIIITepiHe KeWiHri Mep3imMaeri acepin TaxipuOelnik xarqaiia
aHpIKTay 60sbin TaObLIabl. Taxipnde 60 Buctap atanbik ereyKyipbIKTapbiHa 6 cepust OOHBIHIIA KYPri3iLi:
I-ton — Gakpuiay; II-Tom — keMip IIaHBEIMEH THIHBIC anFaH ereykyipsikrap; III-tom — 0,2 I'p mo3amsr
ramma-cayJielieHyre yusiparas toi; [V-ron — 6 I'p 103aisl ramma-cayJieneHy KaObligara Tor; V-Ton — a3
JI03aJIbl PaJIHallisl MCH KOMIp [IaHBIHBIH KOCApJIbl 9CePiHe ChIHAKTaNFaH Tor; VI-Tornm — cybueras/pl 103abl
paauanysi MEH KeMip LIaHBIHBIH KOCapJibl 9CEPiH ChIHAFaH TOIL 3epTTEy HOTHKEJIEPIHIiH caparTamachl
KOPCETKeH/IeH, LIaH-paguands (aKTOPBIHBIH KOCApJbl OCEpiHE YIIbIparaH ereyKyWpbIKTapaa KeHiHri
Mep3imzie MaHbI3Ibl e3repicrep anblkTangpl. Onap IgA xone G Memmepinin TeMenzen, IgM neHreifiHin
JKOFapJaybIMEH CUMaTTaibl. FoHIaylIbl pagualysHbIH KOMip HIaHBIMEH KOCApJIbl dCepi 6Te aiKbIH opeKeT
eTTi, acipece HOHIAYLIbI paauanys 6ackIM/Ibl areHT OOJIBIT TAObUIIBL

Kinm ce30ep: pamuanusi, KeMip IMaHbl, IMMYHOTJIOOYIHHICP, KEHIHTT Ke3€H, KOCapIbl dcep, UMMYHOJIOTHSI-
JIBIK PEAKTHBTLIIK.

L.E. Chulenbayeva, S.V. Kashanskiy, O.Z. Ilderbayev

Comparative analysis of immunoglobulins in case of combined exposure
of dust-radiation factors at remote period

One of the most radiosensitive functions is immunological reactivity of human and animals body. Its changes
might be determined by objective methods before the emergence of clinical symptoms of radiation damage.
A characteristic feature of the radiation exposure is the long-term preservation of damages in individual links
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of the immune system and the conjugate consequences and complications in the long-term period. Recently,
the combined effect of radiation and non-radiation factors presents the specific interest on the immune
system. Our examples is coal dust and different doses of radiation in the long-term period. The aim of the this
research to study the effect of low and sublethal irradiation doses and coal dust, as with individual, and
combined effects on the immunoglobulin indices in animals in experimental conditions at remote periods. Six
series of experiments were performed on 60 male rats of the Wistar line: group I — intact; group II — rats
inhaled coal dust; group III — exposed to 0.2 Gy dose of gamma irradiation; IV — exposed to gamma
irradiation at a dose of 6 Gy; V group — experienced the combined effect of a low dose of radiation and coal
dust; VI group — exposed to the combined effect of a sublethal dose of radiation and coal dust. Analysis of
the researsh results showed, that in rats subjected to a combined dust-radiation factor's were identify the
significant changes in the late period. They were characterized with decreased of IgA and G and increased of
IgM. Ionizing radiation in combination with coal dust in the late period had more pronounced effects, and
dominant agent was ionizing radiation.

Keywords: radiation, coal dust, immunoglobulins, remote period, combined effect.
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The effect of macrolides on the growth of macrophytes

The present research is highly relevant and considers the problem of the ecotoxicity of pharmaceuticals that
are persistent in the environment. Until recently, pharmaceuticals have never been studied as chemical pollu-
tants in Kazakhstan. Pharmaceuticals can have toxic effect to the environmental organisms even in low con-
centration. Their concentrations were determined in surface waters around the Earth. It is important to con-
duct the study of the toxicity of antibiotics to the aquatic organisms. The following study demonstrates the re-
sults ecotoxicological experiment on duckweed Lemna minor. Macrolides as azithromycin and clarithromycin
were selected for toxicity test of macrophyte. The test concentrations of substances were set up as 10, 30, 50,
70 and 100 mg/L. The effect of drugs on study species were assessed based on two measurement variables as
frond numbers and total frond areas. The results of the research showed that Lemna minor is sensitive to the
exposure of macrolides even in low concentration. Total growth inhibition was found in concentration 70
mg/L of azithromycin, while clarithromycin showed 100 % inhibition of duckweed in concentration 50 mg/L.

Keywords: pharmaceutical pollution, macrolides, macrophyte, Lemna minor, azithromycin, clarithromycin,
ecotoxicology.

Introduction

Nowadays, all people use pharmaceuticals in daily life. Recent studies have focused their research on
chemical agents as pharmaceuticals, personal care products, synthetic detergents and insecticides that are
used in veterinary medicine. These chemicals are referred as environmental contaminants [1, 2].

There is insufficient knowledge about contamination and effect of pharmaceutical products and their
metabolites on the environment. After drugs and their derivatives enter the environment, they can lead to the
risk of ecosystem. Currently, the majority of population consume pharmaceuticals with and without prescrip-
tion. It is believed that the high percentage of many pharmaceuticals excretes from the body and release
unmetabolized in the wastewater as biologically active substances. A specific example which proves this
statement was published Chemosphere, where Kummerer (2001) showed that 90 % of the propofol that had
been used in anesthesia was released unmetabolized. This is a very high percentage, and a lot of various
pharmaceuticals enter the wasterwater unmetabolized, and their impact on the environment is still not well-
known. There is no doubt pharmaceuticals and synthetic chemicals in personal care products currently re-
leased into the environment in very large quantities on a regular basis. Nevertheless, the exact effect that
each medication has on ecosystems, biota and humans are still poorly studied. Therefore, it is essential to do
further research [3].

There have been published many papers on impacts of pharmaceuticals on marine environment [4—6]. It
was found that even low concentrations of drugs have effects on fish, invertebrates, algae and bacteria. For
instance, during 28 days, diclofenac could have negative histological impacts on kidney and gills of rainbow
trout even at concentration 5 ug/L [7]. Moreover, acetaminophen, venlafaxaine and gemfibrozil in concentra-
tions 10 g/L had adverse reproductive effect. These pharmaceutical products generate the reproduction and
transformed kidney proximal tubule morphology [8]. In Kummerer study, the low concentrations of propran-
olol and fluoxetine had impact on reproduction in marine species and the nervous system in fish [9].

According to the Statistics Agency of Kazakhstan for the last 10 years, from 2004 to 2014, retail sales
of pharmaceutical products increased by 6 times (Fig. 1) [10].

For the first time, Kazakhstan is addressing the issue of the ecology of the pharmaceutical market in the
country. The population of Kazakhstan is growing and the demand for the medical substances will rise. It is
important to carry on studies on monitoring of pharmaceutical industry.
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Figure 1. Retail sales of pharmaceutical products in Kazakhstan from 2004 to 2014 [10]

Therefore, the purpose of the present research was to evaluate the growth of duckweed Lemna minor to
macrolide antibiotics as clarithromycin and azithromycin in various concentration. Clarithromycin and
azithromycin were selected as they were defined as priority pharmaceutical ingredients based on hazards to
aquatic biota in our country. There are 29 pharmaceuticals products of that contain clarithromycin and
azithromycin is included to 21 pharmaceutical products in Kazakhstan. There are deficit ecotoxiciolgical da-
ta of drugs for Lemna minor. Higher aquatic plants are more sensitive in comparison with algae species.
Therefore, risk assessment results should pay a big attention macrophytes [11].

Materials and methods

The present study has focused on toxicity of two antibiotics as clarithromycin and azithromycin to the
duckweed Lemna minor. The following compounds were selected using a prioritization study based on the
risk of active pharmaceutical compounds to aquatic environments in Kazakhstan [12].

Lemna minor duckweed was selected for the assessment of the toxicity of drugs to their growth. Lemna
minor species were collected from Food and Environment Research Agency UK. Totally 360 frond colonies
with 720 fronds were used in order to perform the Lemna minor growth inhibition toxicity test. Macrolides
for growth inhibition test and standards of acetone, methanol, ethanol, that had been used as solvents were
purchased from Sigma-Aldrich UK. Lemna minor species were cultured in Swedish Standard (SIS) growth
medium. The compounds for the preparation of SIS medium were supplied with Sigma-Aldrich UK, Fisher
Scientific UK and Acros Organics.

Lemna minor growth inhibition test was performed according to the Organisation for Economic Co-
operation and Development (OECD) Guideline for the testing of chemicals 221 [13]. The aim of the study
was to assess substance-related effects of antibiotics on vegetative growth over seven days based on evalua-
tion of two measurement variables as frond numbers and total frond areas. In order to assess substance relat-
ed effects, the results of tested samples were compared with controls and the halfway maximal concentration
expressed as the ECso. The test concentrations of individual compounds were set up as 10, 30, 50, 70 and
100 mg/L. During the test duckweeds were kept in growth media in the growth chamber with constant tem-
perature 2442 °C. The test petri dishes were constantly illuminated from top down with a help of light tubes
with a light intensity 85-135 uE*m’s™". Fronds were calculated at the beginning of the test, then on day 3 and
day 7. During the test, total frond area was also detected. In order to assess total frond area, digital photo-
graphs of the Lemna minor were taken after all petri dishes had been filled with fronds. The area of the colo-
nies in each test sample was detected using the image analysis software Image J. The image scale was set for
10 mm, with 450 pixels. Then, hue color was adjusted to make green fronds more visible and picture was
modified to 8-bit type. After that, with usage of threshold operation, Lemna minor fronds were set to red.
Finally, total frond area was analysed. Total frond area was calculated on start of experiment, day 3 and at
the end of the test (Fig. 2).

Outlines in size was modified to «0,005 mm-infinity» in order to eliminate small impurities in the im-
age. The results of area were presented in mm”[13].
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Figure 2. Adjusting Lemna minor fronds to red via threshold operation (4); the last stage of analyzing total frond area
in Lemna minor (B) (10 mg/L azithromycin concentration is displayed for demonstration)

In order to detect the effect of antibiotics on the vegetative growth of duckweed average growth rate
and percent growth inhibition was found in Lemna minor. Average growth rate was found according to the
changes in the logarithms of frond numbers, while growth inhibition was detected on bases of differences in
the logarithms of total frond area. The growth rate of frond numbers of Lemna minor was calculated by fol-
lowing equation (1) [13]:

In(N,)-In(N,)

Wg=———— > M

where pn;; — mean growth rate from time 7 to j; N; — measurement variable in the test or control vessel at
time i; N; — measurement variable in the test or control vessel at time j; # — time period from i to ;.

Results and discussion

In general, duckweeds are pervasive in nature. They occur on relatively fresh water as lakes, ponds and
quite streams. Lemna minor is the most widespread duckweed species. There are many benefits on selecting
duckweeds Lemna minor as the object for the ecotoxicity experiment. They do not need the big laboratory
equipment and can be simply recognized without use of microscope. Growth inhibition test on Lemna minor
requires minimal time and does not require expensive utensils [14].

Overall, the growth rate of control samples was 0,17 d”'. Initially, fronds number in controls was
7,3+£0,6 and by the end of the test it reached to 24+2,6. In addition, total frond of controls at the start day was
21,64+4,7 mm and then after 7 day it was 90,9+11,7 mm. It can be concluded that in 7 days without spiking
any substances Lemna minor grew almost in 4 times.

The results of growth inhibition and growth rate of azithromycin to Lemna minor is demonstrated in
Figure 3. The highest tested concentration was fatal for fronds of Lemna minor. Total growth inhibition was
found in concentration 70 mg/L. The growth rate below 0,01 day"' was found in concentration 50 mg/L and
70 mg/L.

The following tested compound was found in the environment. In a study which set out to determine the
occurrence of azithromycin in surface water of Germany, Christian et al. found this substance in concentra-
tion from few ng/L to 13 ng/L [15]. Previous Brain et al. research showed that even in concentration below
1 mg/L macrolide class of antibiotics causes decline in macrophytes growth [16].

The results obtained from the assessment of clarithromycin to growth of duckweed are shown in Fig-
ure 4. The following macrolide showed a high toxicity towards to Lemna minor. The concentration of
50 mg/L of the substance showed 100 % inhibition of duckweed. The growth rate of following compound
decreased to 0,03+0,02 d”'. Previous study on toxicity of clarithromycin showed that it can decrease biomass
production of duckweed. This macrolide was detected around the world in different concentration. Baumann
et al. paper states that founded concentration of our tested substance varied from 12 to 536 ng/L in effluents
of the world [16]. Moreover, the concentration of clarithromycin was detected even in surface waters, as
Glatt river in Switzerland where its concentration reached 75 ng/L [18].
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The assessment of control solvents as methanol, acetone and deionised water to Lemna minor was con-
ducted to analyse if solvents have effect to the growth of Lemna species. The results did not show the high
toxicity in concentration 1 mg/L, which was used the highest exposure. The growth inhibition of methanol,
acetone and deionised water in 1 mg/L was 9,91+£0,45 %, 9,56+0,68 % and 6,67+1,78 % respectively. Over-
all, it was found that duckweeds are sensitive to macrolides.

Currently, in our country drugs pollution do not have a critical situation. Therefore, it is significant to
detect and to do more research on potential pharmaceutical contamination problem and take actions to im-
prove and protect ecological and human health, before our environmental condition deteriorate [19].
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Maxkpoauarepain Makpo(puT ecyine dcepi

Makanasa KapacThIpBUIFaH Mocene OYTiHrl KyHi e3ekTi Oonbin TaObmiansl. Conrbl ke3ne Kaszakcrannma
(hapMareBTUKANBIK Tpenapartap XUMUSJIBIK JAcTayIIbIap PeTiHAE 3epTTeNreH oK. dapMalreBTHKAIBIK
TpenapaTTap TINTi TOMEH KOHIEHTpAalusia KOpIIaraH opTara yibl ocep eTyl MyMkiH. XKep Oeri GoiibrHmra
OJIapJIBIH alTyaH TYPJIi KOHIIEHTPAIMACH! OeTKeH cynapya TabsuraH 60maTeH. COHIBIKTAH (hapMalleBTHKAIBIK,
npenapartap/blH Cy OHOTAChIHBIH OKIJJepiHE TOKCHKAIBIK 9CEpiH 3epTTey MaHbI3Ibl OOJBIN TaObLIaIbL.
Makanaza KapacThIpbUIFaH 3epTTey (hapMaleBTHKANBIK IpenaparTapAbly Lemna minor OabIKOTHIHBIH
ecyiHe ocepiH 3epTTey OOWBIHIIA IKOTOKCHKAIIBIK JKCIEPUMEHT HOTIDKETepiH kepcerTi. Makpodurrepaiy
TOKCHKAJbIK ocepiH Oaranay YLIIH a3UTPOMMIMH JKOHE KIAPUTPOMMIMH MAKpPOJIMATEPI TaHAAJIbI.
@dapMmaneBTUKANBIK HperapaTTapAbly  OanblKoTeiHa ocepin 3eprrey 10, 30, 50, 70 sxome 100 mr/n
KOHICHTpalMsUIapbIHA SKYPri3inai. 3epTTeneTiH HbIcaHFa (hapMaleBTHKAJBIK IperapaTTapAblH dcepiH
KapacTBIPy €Ki eJIIIeMre HETi3/IeNTeH OOJIaThIH: OCIMJIIK JKaIbIPAKTapBIHEIH CAHbBI )KOHE JKaJIBI JKaIlbIpak
aymaHbl aNbIHABL 3epTTey HOTIKeNepiHe coiikec, Lemna minor MaKpOIUATEPAIH ©Te TOMEH
KOHLCHTPALMSACHIHA ce3iMTa 6oJbin Tabbuiabl. JKanbl ecy Texenyi a3uTPOMHLIMH MpenaparbiHbH 70 Mr/ia
KOHLICHTPALMAChIHAA OaiiKanabl koHE KIApUTpOMHULMHHIH 50 Mr/n xoHueHrpauuscsl 100 % uHrHOup-
JICHTeHiH KOPCETT.

Kinm ce30ep: QapmaueBTHKANBIK JacTaHy, MakpoJuarep, Makpodurrep, Lemna minor, a3UTPOMHULMH,
KIIaPUTPOMHUIIUH, SKOYJIaHy.

b.H. Ay6akupoga, P.P. beiicenosa, XK. Paxeivkankeizer, H.I11. XKypmanosa

Biusinne MakpoJMa0B HA POCT MaKpoOpUTOB

JlaHHOE HCCciIenoBaHNe SBISICTCS aKTYaJIBHBIM U ITOCBSIICHO IPOOIeMe SIKOTOKCHYHOCTH (hapMarieBTHIECKIX
IpenapaToB, KOTOPBIE SBJIAIOTCS CTOMKMMU 3arpsi3HUTEIAMU B OKpyXkarolel cpene. Jlo HepaBHEro BpeMeHU
B Kazaxcrane mnpobGinema ¢apmarieBTHYECKUX IPENapaToB B KauecTBE XUMHYECKHX 3arpsisHUTENed He
usydanachk. PapmaneBTHUECKHE NpenapaTbl MOTYT OKa3blBaTh TOKCHUYECKOE BO3/CHCTBHE HA OPraHU3MBI
OKpY’Karolllel cpeibl Jaxe NMpU HU3KOM KOHIEHTpaluu. b oGHapyeHbl MX KOHLEHTpAluH B MOBEPX-
HOCTHBIX Bofax Mo Bceil 3emie. [loaToMy BaXKHO NMPOBOAUTH HCCIIENOBAHUSI TOKCHYHOCTH aHTUOMOTHKOB K
BOJHBIM oOpraHusMaM. JlaHHOe HCClENOBaHUE JEMOHCTPUPYET pe3yIbTaThl SKOTOKCHKOJIOTHYECKOrO
JKCIIEpUMEHTa BO3JICHCTBUS (hapMaIleBTHUECKUX IIPENapaToB Ha POCT psicku Lemna minor. Jlns Tecta Ha
TOKCHYHOCTh Makpodura ObUIM BBIOpPAHBI TaKHe MaKpOIUABI, KaK a3UTPOMHIMH M KIAPUTPOMUIUH. J[ist
H3y9YeHHs BO3/CHCTBHS MperapaToB Ha PACKY ObUIH ycTaHOBIEHH! koHIeHTparuu 10, 30, 50, 70 u 100 mr/m.
BnustHue dapmaneBTHYECKHX MPENapaToB Ha UCCIEAYEMBII 00BEKT — MakpO(UT — OIEHUBAIIM Ha OCHOBE
JIBYX TEpEeMEHHBIX H3MEPEHMI: KOIMYECTBO JUCTBEB M OONIas IUIOIAAb JHUCTHEB AAHHOTO PACTEHHS.
Pe3ynpTaThl ncciaenoBanus Mokas3aau, 4To Lemna minor 4yBCTBUTENIbHA K BO3JCHCTBHIO MAaKPOJIHUIOB JaKe
npu HU3KO# KoHIeHTpauuu. OOliee HHrHOMpOBaHHE pocTa ObLIO OOHAPY)KEHO B KOHUEHTparmu 70 Mr/i
A3UTPOMUIIMHA, TOTAA Kak KiIapuTpoMmuiuH 1mokaszan 100 %-Hoe MHrHOMpOBaHHE PACKH B KOHICHTPAIUH
50 mr/m.

Knrouegvie cnosa: Q)apMaHCBTH‘IeCKOG 3arpsA3HECHUE, MaKpOJIU/bI, MaKpO(i)I/ITI)I, Lemna minor, A3UTPOMHUIINH,
KIIapUTPOMHUIIUH, SKOTOKCUKOJIOT .
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Influence of the examination on the functional state of the organism of schoolboys

The work is devoted to an estimation of influence of the adverse ecological factors on a functional pressure of
schoolboys CNS of the at passing an examination. Object of research the pupils of average comprehensive
schools of. Karaganda city living in various on an ecological situation areas. Is revealed, that negative ecolog-
ical conditions of a residence have on different influence on a functional condition and serviceability CNS
and intimately — vascular of systems in time of stress situation (passing an examination). There are distinc-
tions to a sexual attribute. High nervous and emotional state, which occurs under the influence of stress fac-
tors in extreme conditions can lead to disruption of the mechanisms of homeostasis, and if its effect on the
body is high in intensity, there may be a depletion of reserve capabilities organism. The revealed differences
in the response of the cardiovascular and central nervous systems in boys and girls suggest a higher «mobili-
zation readiness» of the male body for the effects of stress. The female organism reacts to the exam less pro-
nounced, but more prolonged arousal, which may indicate the involvement of the hormonal system in the
body's response to a stressful situation.

Keywords: of influence, ecologia, examination, reaction, organism, process, central nervous system, cardio-
vascular system, adaptation.

The state of health of the child population, its protection and strengthening are a central problem at all
stages of society's transformation, because the health of the young generation is at the basis of the nation's
long-term development.The quality of the environment has a pronounced effect on the formation of indica-
tors of the state of health of the child's body. The state of children's health as an ecopathological problem in
the last decade is the most studied, as there is a tendency to increase the incidence and severity of diseas-
es[1,2].

The study of stress and its consequences is one of the pressing problems of our time. Not only massive
extreme situations are significant stressors, but, at times, quite ordinary phenomena and situations, such as
exams. The busy schedule of the day, a significant amount of training programs, a chronic and prolonged
time deficit necessary for mastering the vast amount of information characteristic of students in modern soci-
ety, act as stressors and can lead to various nervous breakdowns and adaptation disorders [3].

In the situation of the exam, as in any situation that requires the restructuring of the adaptive mecha-
nisms of the organism, the whole gamma of physiological, vegetative, somatic and psychological manifesta-
tions of stress is observed.

Researches to assess the impact of the environment on health, especially children, should primarily fo-
cus not so much on the study of morbidity as on the identification of initial adverse pre-pathological changes
that will fully meet the principles of prevention and will ensure the preservation of health in the conduct of
recreational activities [4].

The purpose of the work: to assess the influence of environmental factors on the functional stress of the
schoolchildren's body under emotional stress.

Materials and methods of the research

Object of the study: students of secondary comprehensive schools in Karaganda. The age of the exam-
ined was 14-15 years. A methodical «copy-pair» approach was used, in which for each unit of observation in
the experimental group, similar units of observation in the control group (by age, social and household indi-
cators) are selected so that the only distinctive feature of the two groups being compared is the zone of resi-
dence. The main group of children lived in the area — Maikuduk, where there is a whole complex of indus-
trial enterprises (school Ne 61), control — the area of the South-East, where there is no prom-enterprises
(school Ne 16). Physiological studies included: 1) measurement of cardiovascular system parameters — sys-
tolic (SAP) and diastolic (DAP) arterial pressure, pulse rate (PR); 2) measurement of the CNS indices — the
critical fusion frequency of light flashes (CFFLF), the time of a simple visual and auditory response (SVR
and SAR). Studies were conducted before and after the exam, as well as during the training period (initial
state).
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Statistical processing of data was carried out using standard and modified packages of statistical pro-
grams [5].

Results and discussion

High nervous and emotional state, which occurs under the influence of stress factors in extreme condi-
tions, as in our example, passing the exam, can lead to disruption of the mechanisms of homeostasis, and if
its effect on the body is high in intensity, there may be a depletion of reserve capabilities organism.

From the analysis of the dynamics of psycho-physiological indicators, it can be seen that in general, all
systems adequately responded to emotional stress. But despite this, different systems have their own peculi-
arities. One such system was the central nervous system. As the analysis of the results showed, the severity
of CNS response to exam stress directly depended on the environmental situation at the place of residence of
schoolchildren, however, this did not everywhere have significant differences.

One of the criteria for the effectiveness of the CNS was the magnitude of the critical frequency of fu-
sion of light flashes. As can be seen from Figure 1, the ecological situation at the place of residence was re-
flected in the dynamics of CFFLF during the exam, and these differences did not have a negative color. In
schoolchildren living in the main district, the values of CFFLF were higher than in control.

Critical fusion frequency of light flashes

initial state before after initial state before after
Boys Girls

DOSouth-East DOMaikuduk

Figure 1. Dynamics of CFFLF in schoolchildren with emotional stress depending on the place of residence

From the analysis of the dynamics of psycho-physiological indicators, it can be seen that in general, all
systems adequately responded to emotional stress. But despite this, different systems have their own peculi-
arities. One such system was the central nervous system. As the analysis of the results showed, the severity
of CNS response to exam stress directly depended on the environmental situation at the place of residence of
schoolchildren, however, this did not everywhere have significant.

The boys had significant differences and the degree of expression of changes in emotional stress was
greater. So, if the boys of the control group did not show significant dynamics, then in the main group these
changes had a pronounced character. At the initial value of CFFLF 28.1+0.5 Hz, the average value before the
exam increased to 31.3+0.84 Hz (p < 0.05), reaching a maximum value after the exam — 32.1+1.34 Hz
(p» <0.05). And if we take into account that CFFLF is a characteristic of the functional state of the central
nervous system, it turns out that in schoolchildren living in the main region, the functional activity of the cor-
tical part of the visual analyzer is much higher than in the control group. CFFLF is a very labile indicator that
varies with mental and physical loads, therefore, the adaptive ability to influence stress factors in the school-
boys of the main group is higher. Girls have significant differences both in the dynamics of passing the ex-
am, so, depending on the place of residence, it is not revealed.

Several excellent results were obtained using reflex responses to sound and light stimuli, and if in the
previous case there was a positive dynamics in the schoolchildren of the main group, then with MWR and
CMR the result was the opposite. And besides, the dynamics in the process of passing the exam had similar
tendencies on the basis of gender and differences in indicators.

So in boys there were significant differences in SVR and SAR between the main and control groups, i.e.
on an ecological basis. The exception was the postexamendation stage at the time of the SVR. In girls, signif-
icant differences were noted only in the initial values (Figs. 2 and 3). On the part of SVR (Fig. 2), the
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schoolchildren of the main group showed an increase in the reaction time in boys in the postexamination pe-
riod, whereas in girls high values occurred already in the pre- and postexecutions periods, although these
differences did not have statistical validity.

Simple visual response

350 1

300 A

250 A

after
200 1 before

initial state

150

Maikuduk South-East Maikuduk South-East

Boys Girls

Figure 2. Dynamics of SVR in schoolchildren with emotional stress depending on the place of residence

So, if the boys had a 265.2+8.7 msec initial SVR level, before the exam it remained at the same level —
265.1+14.1 msec, then after the exam it increased to 309.6+20.0 msec (p < 0.05). In the control group, both
in girls and boys, there was a gradual increase in SVR time, which reached statistical certainty in the
postexamination period. At the initial level of SVR in boys, 229.7+10.6 msec (233.1£9.89 msec in girls),
before the examination there was a slight increase — 242.54+5.39 (252.5 +14.7), which reached the maximum
peak after the exam — 304.9+17.6 msec (304.0=17.6, p <0.05).

Simple auditory response

msec

300 -
250 A
200 A
initial state
150 -
Maikuduk South-East Maikuduk South-East
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Figure 3. Dynamics of SAR in schoolchildren with emotional stress depending on the place of residence

At the time of the latent period of SAR (Fig. 3), the dynamics, depending on the place of residence, had
a slightly different directionality than in the SVR. If at the first there was an increasing increase in the mean
in the dynamics of passing the examination process in both groups studied, then the second indicator (SMR)
had significant distinctive features. Thus, in the schoolboys of the main group, there was a growing increase
in the time of SAR, with minimal values in the initial state (170.0=10.1 msec in boys, 185.4+10.2 in girls)
and maximum in the postexamination period (259.6+£18.5 and 228.1+11.1, respectively, p <0.05). In the
school children of the control group, the maximum values of the SAR time were recorded in the initial state
(in boys — 238.2+12.1 and in girls — 267.8+15.2 msec), the minimum for the pre-examination period
(186.8£11.9 and 221.5£15.9 msec, p < 0.05).
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The time of the reflex to light and sound depends not only on the speed of passage of excitation through
the central formations, but also on the physiological performance of the analyzer itself, its properties. There-
fore, probably, schoolchildren living in the zone of environmental stress, where the largest number of indus-
trial enterprises, vehicles, there is a decrease in the threshold of auditory sensitivity, which was reflected in
the time of SAR.

In this way the unfavorable ecological situation at the place of residence has different effects on the
functional state and efficiency of the central nervous system during the stressful situation (passing the exam).
The schoolchildren in the main district have higher lability of the visual and auditory analyzer, however, the
reflex reactions are much lower, especially manifested when exposed to stress factors. In girls, these mani-
festations are less pronounced than in boys. An additional criterion confirming this assumption can be the
number of reliable shifts observed in schoolchildren during the research. Thus, the total number of reliable
shifts in girls corresponded to 4, while to boys — 7. The number of significant differences between the
groups studied, separated by the ecological sign, also differs significantly — in girls there were only two sig-
nificant differences, while in males -customers — 6.

The level of arterial pressure is one of the leading indicators of hemodynamic adaptation to various
conditions of life. The level of blood pressure is determined mainly by two factors — the amount of blood
injected by the heart into the arterial system per unit time and the resistance that meets the blood flow in the
vessels. Due to the fact that these factors are interrelated and subject to the influence of complex regulatory
mechanisms, the pulse and blood pressure indicators can give the most general impression of the functional
state of the circulatory system. Especially if this factor is emotional stress, to which the cardiovascular reacts
one of the first.

On the part of SAP and DAP, the boys did not experience significant dynamics under the influence of
examination stress. The exception is the boys living in the control area, who had an increase in diastolic
pressure in the postexamination period to 82.7+2.83 mm Hg (at the initial level of 76.7+1.57, p < 0.05). Girls
had a gradual increase in the systolic level and a decrease in diastolic blood pressure during the
postexamination period. And if the decrease in DAP was noted only in the control group, the increase in SAP
was noted in both groups. Significant differences depending on the zone of residence were noted only in the
SAP in the initial state and after the examination. At the same time, the schoolchildren of the main district
had higher blood pressure values than in the control, with the exception of DAP in boys after the examina-
tion, where its level in the control group was higher than in the main group by 5.2 mm Hg (p < 0.05).

Examination stress causes an increase in the tone of the sympathetic nervous system, as evidenced by
an increase in heart rate. In the dynamics of the examination, there are significant differences in the analysis
of their schoolchildren both in terms of gender and in the area of residence. In boys, as such, there was no
significant dynamics in passing the exam, except for a significant difference in the initial PR, in boys in the
main rayon it averaged 81.742.9 beats per minute, while in control it was 72.5+2.74 (p < 0.05) beats per mi-
nute (Fig. 4). This difference explains the presence of reliable shifts in this group when passing the exam.
The girls had a significant increase in PR both before and after the exam. In the main group, the average PR
values were higher than in the control group by an average of 7.2+8.1 bp/min (p < 0.05).

bp/mine
90
80
70 Maikuduk
60 South-East
initial state before after initial state before after
Boys Girls

Figure 4. Dynamics of PR in schoolchildren with emotional stress depending on the place of residence

The studies conducted in the groups formed on the principle of copy-pair, indicate that girls are more
sensitive to the effects of environmental pollution than boys [2].
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In the process of passing the exams, various levels of functional stress of the schoolchildren's organism
were noted. At the same time, more pronounced changes in the direction of increase in the functional strain
of the organism were noted in schoolchildren living in the zone of ecological stress. Sexual characteristics
were also noted — the girls' organism responded more expressively to examination stress, which was charac-
terized by higher values of physiological indicators reflecting the level of functional strain of the organism in
the process of vital activity.

The adaptive-adaptive activity of the whole organism of schoolchildren under the influence of stress-
strain was evaluated, as in the previous chapter, in terms of the mathematical analysis of the heart rhythm. To
assess the state of the body's regulatory systems, in particular, the activity of the sympathetic and parasympa-
thetic parts of the autonomic nervous system, a method of mathematical analysis of the heart rhythm was
widely used. Most authors emphasize the high enough informativeness of the methodology in assessing the
functional state of schoolchildren. Changes in the pulse rate is a universal reaction of the body in response to
any load. And, if the average heart rate reflects the final result of numerous regulatory influences on the cir-
culatory system, then the structure of the heart rhythm, encoded in the sequence of cardiointervals, shows
how this homeostasis was formed, what is the «price» of this adaptation.

Since the value of expectation is a derivative of the pulse rate (PR — 60 mm/sec), the description of its
dynamics is omitted (Table).

Table
Parameters of Regulatory System Activity Index (RSAI) in schoolchildren with exam stress
Parameter Initial Before the exam After the exam
Boys — Maikuduk 5.8+0.59 6.12+0.43 6.78 +0.62
Boys — South-East 4.82+0.39 5.78 £ 0.47 5.96 £ 0.52*
Girls — Maikuduk 5.87+0.45 6.53+0.51 7.13+0.63*
Girls — South-East 4.37+043 4.95+0.34 5.4 +0.48*

Note: * — p <0.05.

Under the influence of pre- and postexamination stress, the schoolchildren have an increase in the am-
plitude of the mode amplitude (AMo). Moreover, it is more pronounced in the post-examination period for
girls living in the zone of ecological stress. Thus, if they had an initial AMo of 46.0+£2.24 % (40.4£2.24 % in
the «clean» one), in the pre-examination period there was an insignificant increase to 50.7+2.1 %
(48.843.69 %, p <0.05), after the examination the average value was 65.7£2.27 % (p <0.05) (in the
«clean» — 50.0+ 3.64 %) (Fig. 5). In boys, large AMo values were observed in a «clean» area. And since
AMO reflects the mobilizing effect of centralizing cardiac rhythm management, consequently, in the girls of
the Maikuduk, the examination process was accompanied by an increase in the influence of the sympathetic
department of the autonomic nervous system. A similar dynamics was observed in the coefficient of varia-
tion (Table).

bp/min
90
80
70 Maikuduk
60 South-East
initial state  before after initial state before after
Boys Girls

Figure 5. Dynamics of AMo in schoolchildren with exam stress

Examination stress causes the stress of regulatory systems, by activating central regulatory mechanisms.
This is evidenced by the dynamics of the stress index (SI), where its phased increase is noted, with the max-
imum values in the post-examination period (Fig. 6). In this case, unlike the previous indices (AMo and CV),
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in this case, high values of SI were for schoolchildren living in the zone of ecological disadvantage, and also
high values of SI were observed in girls.

% / 244
300 /

200
100
South-East
. Maikuduk
initial before after initial before after
state state
Boys Girls

Figure 6. Dynamics of SI in school children in exam stress

So, if the boys in the Maikuduk, the value of the IN after the exam averaged 220.14+32.4 units.
(193.1 +£34.4 in «clean»), then for girls for this period the average value of IN was 280.3+44.2 units
(244.1 + 28.1). A similar dynamics was noted in the centralization index, which reflects the degree of cen-
tralization of cardiac rhythm management (Table).

In accordance with the evaluation scale of the RSAI, the level of functional stress was estimated:

For boys of the Maikuduk:

— before the exam — the state of overstraining of regulatory systems;

— after the exam — the state of a pronounced overvoltage of regulatory systems.

For boys in the South-East:

— before the exam — the state of overstraining regulatory regulators;

— after the exam — the state of expressed overvoltage of regulatory systems.

For girls of the Maikuduk:

— before the exam — the state of overstraining regulatory regulators;

— after the exam — the state of a pronounced overvoltage of regulatory sytems.

For girls in the South-East:

— before the exam — the state of sharply expressed tension of regulatory systems.

Thus, based on the foregoing, we can draw the following conclusions.

1. The unfavorable environmental situation at the place of residence differently affects the functional
state and performance of the CNS during a stressful situation (passing the exam). The dynamics of systolic
and diastolic pressures, as well as an increase in PR during the exam, reflects a certain degree of mobiliza-
tion of the cardiovascular system to ensure high mental tension.

2. The revealed differences in the response of the cardiovascular and central nervous systems in boys
and girls suggest, apparently, a higher «mobilization readiness» of the male body for the effects of stress.
The female organism reacts to the exam less pronounced, but more prolonged arousal, which may indicate
the involvement of the hormonal system (pituitary-adrenal) in the body's response to a stressful situation —
the exam.
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III.M. HyrymanoBa

OKymbL1ap ar3acblHbIH (PYHKIHOHAJ/BIK KAFAalbIHA
eMTHXAHHBbIH dCepiH Oarajiay

Makajia eMTUXaH Tanchlpy Ke3iHJeri OKYIIbUIApAbH (YHKIMOHANABIK AaybIPTIANBIFbIHA JKaFbIMCBI3
9KOJIOTUSUIBIK (haKTOpIIap/AbIH dCepiH Oaraiayra apHaliFaH. 3epTTey HbICaHbl peTinae Kaparauabl KaaachbIHbIH
SKOJIOTMSUIBIK JKaFJaiibl SpTYpIi aylaHAapbIHAA TYPAThIH Kanmbl OiriM OepeTiH opTa MEKTeH OKYIIbUIAPHI
ansiapl. CTpece Ke3iHae (eMTHUXaH) TYPFBUIBIKTHI XKepiHe OaliIaHbICThI JKaFBIMCBI3 JKOJIOTHSUIBIK JKaFmail
OpTaNbIK XKYHKe KyHeciHiH (YHKIHOHANIBIK jKaFraailbl MEH jKYMBICKAa KaOlIeTTUIIriHe KoHE JKYPEK-TaMbIp
Kyitecine opTypii ocep ereriHmiri Oaiikanmel. COHBIMEH KaTap IKBIHBICTBIK Oenrinepi OoibIHIIA
aliplpMaInbuIbIKTap Oaiikaiapl. TeTeHIIe jkarmainapna crpecc-hakTopiap 9CepiHEH TYBIHIANTBIH KOFapbl
KYHKEK-OMOLIMOHANABIK LIMPBIFY JKaFgaillap TOMEOCTa3 MEXaHM3MICPIiH 3aKbIMIaHyblHA OKeJesi.
OchiHIail ocep ar3ara KapKbIHIbI 00JIca, aF3aHbIH KOCHIMIIA KOJIAWIIbI JKaFJaiiap/blH CapKbUIybl OpBIH
anmazpl. Yiaap MEH Kbl3/iap/ia KaH-TaMbIp JKOHE OPTaJIbIK KYHKe )KYHECIHIH peakiis KOPbIHIa aHBIKTAIFaH
affBIpMaIIBUIBIKTAp KYH3emic ocepiHe yimap ar3achlHAA «YTKBIP MAHBIHABIKKA» OeHiMOiNiriH KepcerTTi.
Ke3aap ar3acel eMTHXaH jkaFaaiiiapbiHa Jici3, Oipak KbI3yMeH KepiHic Tabapl, OHbIH cebebi — Kyiizenic
OpeKeTiHe ar3a peaKUUACHIHbIH TOPMOHAJIBIK JKYHECIHIH KaThICYBI.

Kinm ceo30ep: Garanay, SKOJOTHWs, €eMTHXaH, PEaKLMs, ar3a, OPTAIBIK XKyHKe jKyheci, KaH-TaMbIp XKyiieci,
Oeitimaeny.

III.M. HyrymanoBa

Ouenka BJANSIHUSA IK3aMeHa HA QYHKIMOHAJIbHOE COCTOSTHHE
OpraHu3Ma mKoJbLHUKOB

Pabota nocBsIleHa OLEHKE BIUSHHUS HEraTUBHBIX SKOJIOIMYECKUX (PaKTOpPOB Ha (YHKIMOHAIBLHOE COCTOSIHIE
OpraHu3Ma IUKOJILHUKOB BO BpeMs Odk3aMeHa. OObBEKTOM MCCIEIOBaHUA SBWINCH  LIKOJbHHKH,
HPOXKUBAIOLINE B PA3JIMUYHBIX 110 CTEIIEHN 3KOJIOIMYECKOT0 3arpsi3HeHus paiioHax roposa Kaparanasl. Beiss-
JICHO BJIMSHHE HEOJArONpHUATHONW SKOJIOTHUECKOH CHUTyauuu mpu crpecce (3k3amena) co ctoponsl LIHC u
CEeplIeYHO-COCYAUCTON CHCTEMBI Yy yJaIUXCsl IO MECTY JKHTEIbCTBA. Taioke HaOIIOJaINCh Pa3Indus MO I0-
JIOBOMY IpH3HAKy. BeICOKO€ HEpBHO-IMOLMOHAIBEHOE COCTOSHHE, BO3HHUKAIONIEe MO BO3AEHCTBHEM CTpecc-
(haKTOpOB B SKCTPEMAIBHBIX YCIOBHSAX, MOXET HMPUBECTH K HApYNICHHIO MEXaHH3MOB I'OMEOCTas3a, a eCcli
TIPU 5TOM BO3JICHCTBHE €r0 Ha OpraHu3M OyneT BBICOKUM II0 MHTEHCHUBHOCTH, TO MOXKET BO3HUKHYTbH HCTO-
IIIEHUE PE3EePBHBIX BOSMOXKHOCTEIl OpraHu3Ma. BbIABICHHBIC Pa3iMuUs B PEAKLUH CEPAECYHO-COCYIUCTON M
LIEHTPAJIbHOI HEPBHOW CHCTEM Y MaJIbUMKOB U JIEBOYEK CBUJCTEIBCTBYIOT O 00Jee BHICOKOH «MOOMIM3ALU-
OHHOH T'OTOBHOCTH» MYXCKOT'O OpraHM3Ma Ha BO3zeHcTBHe crpecca. JKeHCKHil OpraHu3M pearupyer Ha 9K-
3aMEeH MEHee BBIPQKCHHBIM, HO 3aT0 OoJee JIUTENIbHBIM BO30YKICHHEM, YTO MOXKET yKa3blBaTh HA BOBJIEYE-
HME TOPMOHAJILHOM CUCTEMbI B PEAKLIMIO OPraHU3Ma Ha CTPECCOPHYIO CUTYALHIO.

Knrouesvie crosa: OIICHKA, OKOJIOTH, SK3aME€H, BO3pacT, p€akiusi, OpraHu3M, pouecc, HeHTpajibHasl HECPBHA
CHUCTCMaA, CEPACHHO-COCYyAUCTasA CUCTEMaA, adallTalus.
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IIporuBoTy0epKyJ/ie3Has aKTUBHOCTH NPOAYKTOB I4Y€eJI0BOJACTBA B ONBITE in Vivo

B crarbe npuBeeHbI pe3yabTaThl JOKIMHUYECKHX HCCIeN0BaHHN 3()(EKTHBHOCTH CIIMPTOBOrO Oab3ama Ha
OCHOBE MPOAYKTOB ITYENIOBOJICTBA B CPABHEHUH U B KOMIUIEKCE C KIACCHYECKHMH MPOTHBOTYOEPKYIE3HBIMH
TIpenapaTaMi OCHOBHOTO Psifia MPH JICUCHUH SKCIIEPUMEHTAIBFHOTO TyOepKyJie3a MOPCKUX CBHHOK, 3apakeH-
HBIX YyBCTBHTEJIBHEIM My3eHHBIM mramMMmoM Mmukobakrepun (H37RV). DkcnepuMeHnTt mpoBoamics Ha 6aze
pedepenc-madoparoprn HarmonansHoro HayqHoro neHTpa ¢rmsuomnynsmononorud PK (r. AinMarsr) cormac-
HO METOJMYECKHM YKa3aHUSIM IO M3YUCHUIO NMPOTHBOTYOCPKYIE3HON aKTHBHOCTH (hapMaKOJIOTHUSCKUX Be-
IIECTB M MX XMMHOTEPaNeBTHUECKON 3((QEKTUBHOCTH B OIBITAX in Vivo. YCTAHOBJIEHO, YTO HCIIOJIb30BaHHUE
CMUPTOBOTO Oanb3aMa B MOHOTEpANUM HE NMPUBOIUT K IMOIHOMY M3JIE€YEHHIO, HO CIOCOOCTBYET CAEpKHBa-
HHIO Pa3MHOKEHUs! OaKTepuaabHON MOMysiuuK B opranusMe. [Ipu ogHOBpeMEHHOM MPUMEHEHHHN JBYX TPO-
TUBOTYOEpKYJIE3HBIX MpenapaToB (M30HHO3UA M pU(aMIMINH) U CIMPTOBOrO Oajk3aMa Ha OCHOBE HPOIYyK-
TOB ITYEJIOBOJICTBA K KOHITY OIBITA YBEINYMBAJIACh Macca Tejla JKMBOTHBIX. [laToMopdonornieckie u rucTo-
JIOTUYECKHE HCCIIeIOBAaHUS BHYTPEHHNX OPTaHOB MOPCKUX CBHHOK, IOJIy9YaBIIUX JICYEHHE CITUPTOBBIM Oaib-
3aMOM B KOMIUIEKCE C MPOTUBOTYOEpPKYIe3HBIMHA NpenapaTaMy MepBOTo psja, MOKa3alll, YTO Y HUX 04aroB
TyOepKyJIe3HOTo BocmajeHus Ha 12,5 % MeHbIIe, 9eM y 3KCHepPUMEHTAIBHBIX KHBOTHBIX, JICIEHHBIX TOJIBKO
MPOTHUBOTYOEPKYNE3HBIMU TIpenapaTtaMu. Takke B 3TOH TIpyIie OTMEYEHO OTCYTCTBHE T'MTaHTOKIETOYHO-
MHOTOSIICPHOI MHOHUIBTPALMH B JIETKUX M LEHTPAIBHOIO TBOPOXKUCTOIO HEKPO3a B JIMM(OY3JIax U Cele3eH-
Ke, HaOJI0JaIiCh perapanysi U pereHepalis HapeHXUMbl 1 CTPOMBI HCCIIEIOBAaHHBIX OPTaHOB.

Kniouesvie cnosa: Tybepkyine3, MUKOOAKTEpHH, OIBIT i1 Vivo, IPOTHBOTYOEPKYJIE3HbIE NIPENapaThl, HPOILYKThI
MYeNI0BO/ICTBA, XUMHOTepaneBTuIeckas s3pdexruBHoCcTs, Galleria mellonella, matomopdonorusi, rHCTONOTH-
YeCKHe HCCIIeI0BaHNs, 04ar TyOepKyIe3HOro BOCHaIeHHSI.

Bseoenue

Cerojiasi, KOTrjia COBpEMEHHasl HayKa JIOCTHIJIA 3HAYMTCIBHBIX PE3yJbTaTOB B Pa3IMYHBIX 001aCTsX,
Tyoepkyne3 (Th) mpomomkaeT ocTaBaThes OOBIITON MPOOIEMOI MHPOBOTO 31paBooXpaHeHus [1].

CocTaBiieHe HOBBIX KOMOWHAIIMA M CXEM JICUYCHHS] Ha OCHOBE HM3BECTHBIX NPOTHBOTYOEPKYIE3HBIX
nperapatoB (I1TII), pa3paboTka HOBBIX XMUMHOTEPAIIEBTUYCCKUX CPEICTB, BKIIOUYCHUE B TCPAITHIO JTOTIOTHH-
TENLHBIX (PU3HOTIpONeyp W/WIH TIpenapaToB HE BCETa MO3BOJSIIOT JOOUTHCS HYKHOTO TEPaIeBTHYECKOTO
s dexra. [IpuamHON TOMY SBIISETCS BBHICOKAs YCTOMUYMBOCTh MHUKOOaKTepuii TyOepkye3a (MBT) k pa3mud-
HBIM BO3JICUCTBUSAM, 00YCIIOBIIGHHAS OCOOCHHOCTSIMH CTPOCHHS 3aIUTHOW OOOJIOYKH MATOTeHA, COJAepiKa-
11el BOCKOMOA00OHBIE BEIECTBA.

B cBs13u ¢ 3THM elle OJHUM HallpaBlI€HHWEM, B KOTOPOM BEAYTCS UCCIIEAOBaHMUs, B TOM YHCIIE U aBTOpa-
MU JaHHOU CTaThH, SBJSIETCA pa3paboTKa MpenapaToB, CHUXAIIUX pesucTeHTHOCTh MBT 3a cuer paspy-
IICHUS W/WIN U3MEHEHUS CTPYKTYPhI UX 3aIIUTHOW 000JIOYUKH.

[IpuHIMIIHATEHO HOBBIN KJIacC HCXOAHOTO OMONOTHYECKH aKTUBHOTO CHIPHS C TOUKU 3PEHHS CHUKCHHS
ycrounBoctd MDBT K JeKapCTBEHHBIM CPEICTBaM MIPEICTABIISIOT JIMYWHKH OOJBIIIOW BOCKOBOW MOJIA
(JIBBM). D10 HeTpaJUIMOHHBIA NPOIYKT MYEIOBOJCTBA.

Bonbmas BockoBas Monb (Galleria mellonella) mapasutupyer B MUETHHOW cembe. JIMUMHKH
G. mellonella, 0CHOBHBIM 3JIEMEHTOM IUTAHUS KOTOPHIX SBISIETCS BOCK, yeBamBatoT 10 50 % comeprkarnuxcs
B HEM IpoayKToB. OHU MOTYT TIepeBapUBATh MUPHUIIMIIOBBIA A(PUP MATBMUTHHOBON KUCIOTHI U UMCIOT TaKKe
cnenu(rIecKre JIUIa3bl, KOTOPBIX HET y APYTUX HAceKOMBIX. [2]. CrnemoBaTeNbHO, TO €AUHCTBEHHOE Hace-
KOMOE, TMYUHKH KOTOPOTO MOTYT IEePEeBapHBaTh BOCK, BXOJSIIUI B COCTaB 00OJOYKH BO30yauTens TyOep-
Kkynesa [3].

Kak o6wext mis uccnenoanuii JIEBM uzBectHb! Bo Bcem Mupe. B crpanax CHI™ B HacTosimiee BpeMs
JIEBM wucnons3ytoTcs I MPOU3BOACTBA IPEIapaToB PasIUIHON TEPAIEBTUUECCKOW HAIIPABICHHOCTH. 3a
pybexxom JIBBM npenMyIiecTBEHHO MCIOJIB3YIOTCS B Ka4eCTBE MOJICTH W aJbTEPHATHBHOTO XO3SHHA IS
WCCIIeIOBaHUS (PAKTOpa BUPYJICHTHOCTH Pa3IMYHBIX MATOTCHOB U M3YYCHUS HMMYHHOT'O OTBETa MH(UIIMPO-
BaHHBIX OAKTEPUAMH JIMYMHOK, Tak Kak cuctema JIBBM ¢yHKIIMOHAIEHO aHAJOTHYHA UMMYHHOW CHCTEME
MJICKOITUTAIONTNX B 00JIaJaeT Kak TyMOPJIBHBIM, TaK M KJI€TOYHBIM HIMMYHUTETOM [4].
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AHaJIOTHYHBIE OTBITHL HEMOCPEACTBEHHO ¢ Bo30OynuTenem Th B Hauasne 20 Beka MPOBOIUI POCCHUCKUI
yuensid C.W. MetanparkoB. OH BBOIWJ JIMYMHKAM B IOJIOCTh Tena pasnudable 10361 MBT. Mudbunupo-
BaHHBIC JINYMHKHU HE MOTHOAH, a MMPOJOIHKAII CBOE Pa3BUTHE, MPEBPAIasCh BO B3pociioe Hacekomoe. [lpu
WCCIICIOBAHUU KPOBH M BHYTpeHHUX opraHoB JIEBM Obw1o ycTaHOBIEHO, YTO (arouuThl JUYUHOK OBICTPO
3axBaTbBalOT M nepeBapuBaroT MBT. M maxe mpu BBemeHnn Ooibmioro konmdectsa MBT yxke depe3 2—3
CYTOK OHH pa3pylIaloTcs, a 3apakeHHbIC TMYUHKH COBEPIIEHHO 3A0POBHI [5]. DTO a0 BO3MOKHOCTD MIpe.I-
nojaraTb, uto npenapatsl JIBBM o6nanaroT Takumu ke CBOHCTBaMHU.

I'maBHbM (hakTopoMm matorenHoctd MBT siBisercst Tokcudyeckuil rmkonunuj (KopA-paxTop), KOTo-
pBIi pacrionaraeTcsi Ha MOBEPXHOCTH U B TOJIIE KIETOUHOM cTeHKHU. [To XuMHuueckoil mpupo/ie OH MpecTaB-
JIIeT COOOH TOIMMEp, COCTOSIINN U3 OJTHOM MOJICKYJIBI JUcaxapuia TPETajo3bl U CBI3aHHBIX C HEH B DKBH-
BaJCHTHBIX COOTHOILCHHUAX MHUKOJIOBOH M MHKOJIHMHOBOH BBICOKOMOJEKYJISIPHBIX YKUPHBIX KHCIOT, a TaKKe
¢druouepoanuMuKkonepo3aTos. Kopa-pakTop oka3siBaeT TOKCHYECKOE ACHCTBHE HA TKaHU | 3amuiiaer MBT
oT (aronuTosza, OJOKHUPYS OKHCIUTEIbHOS (OCPOPHUINPOBAHHE B MUTOXOHIPUAX Makpodaros.
M. tuberculosis, nueHHble KOpA-(haKTOpa, SBIAIOTCS HEMATOIeHHBIMHU WIH CIa00NaTOreHHBIMH AJISl YeNo-
BEKa U MOPCKHUX CBHUHOK [6].

OxpammrBaHre HEUTPAIHHBIM KPACHBIM OCTIa0JIEHHOTO B Ja00OpaTOPHBIX YCIOBUSIX KIMHHYECKOTO M30-
nsita M. tuberculosis m HemaTOTeHHBIX U1 MOPCKUX CBHHOK MBT pa3inyHOro mpoucxXoxkIeHHs, BbIACICH-
HBIX U3 OKpY’Kalolled cpelbl, JaeT OTPULATEIbHYIO peakluio. AHAIM3 JMIWAOB IMOKaszal, uyTo 3Td MBT
YTPATWIH CITOCOOHOCTh CHHTE3UPOBAThH ()THOIECPOIIUMHKOIEPO3aThl U JIPYTUE KICTOYHBIC JUIHIBI C pa3-
BETBJICHHOH IIETbIO, SBJISIONIHECS OCHOBHBIMU (pakropamu BUpyIeHTHOCTH M. tuberculosis, ocOOCHHO Ha
panHelt craanu uHGekuuu. TakuM 00pazoM, oTpuLATeIbHAsS PEaKUUsl IPU OKPAIIMBAHUU SIBJIETCS MapKe-
POM BHPYJIECHTHOCTH, YKa3bIBAET HAa BaKHBIE HApYIIeHHUS B 00oi0uke M. tuberculosis v CHUXeHHE ee yCTOH-
YUBOCTH K JICKAPCTBECHHBIM CPEICTBaM [7].

Bupynentssiii mramm M. tuberculosis, 00paOOTaHHBIA JUOUIOIUTUIECKUMHU (PepMEHTaMU JIMYMHOK
G. melonella, npn oxpammBannu no Lnmo-Hunmbceny cTaHOBHUTCS MEHEE KHUCIOTOYCTOMUMBBIM, 8 OKpallu-
BaHUE HEUTPaAIbHBIM KPACHBIM JAET OTPUIATEILHYIO PEAKIIUIO, YTO TOBOPUT O BIUSHUM IpenapaToB JIBBM
Ha o0onouky MBT. Ilpu 3ToM ocTaHaBnuBaeTcst WK cuiIbHO 3ameisercs poct MBT, onu BpeMeHHO Tepsi-
10T CBOIO BUPYJICHTHOCTD, O YeM CBHJCTEIbCTBYIOT OMOIOTHUYECKIE MPOOBI HA MOPCKUX CBHHKaX [8].

VY 3KCHepuMEHTAIFHBIX MOPCKHX CBHHOK, KOTOPHIM WHTPANlEpPUTOHEATHHO BBOAWIN B Pa30BOW J03€
100 000 000 6akTepuii, nHKYOHUpoBaHHBIX TIpH 37 °C B TeueHre 18 gacoB B HemepepabOTaHHBIX Mpemaparax
JIUIa3bl U/WIH 3CTepasbl, BoiaeaeHHBIX 3 JIBBM, TyOepKyne3HsIid mpolecc CyIecTBEHHO PerpeccupoBai, u
B TEUYEHHE CEMH HeJesb MOCiie MHOKYIIALIWN BUANMOM MMaTOJIOTHH HE OTMEYANIOCh, TOT/Aa KaK KOHTPOJIbHBIC
KUBOTHBIE YMEpPII Ha cepMoii Henene. OHako OaKTepUIIMAHYI0 aKTUBHOCTD TPENapaThl He MPOSBISUIN, U
Y OMBITHBIX MOPCKMX CBUHOK Ha BOCBMOHM HeZENE IMOCIe 3apaKeHHsl HaOMI0AaI0Ch HAadano TyOepKyIe3HOro
npoiecca [9].

IIpu m3ydeHnn cBOMCTB dKcTpakTa U3 G. mellonella ¢ nienpio BeIAENeHNUS (DaKTOpa, OTBETCTBEHHOTO 3a
MPOTUBOTYOEPKYNE3HYI0 aKTUBHOCTh, OBUIO YCTAHOBIIEHO, YTO JIMIIOJUTHYECKHE W aHTHOAKTEepHaIbHBIE
CBOHCTBa oOecrieunBaeT OENKOBasi COCTABIAIONIAs IKCTPAKTa, B TOM YWCIIE U JIUMA3bl, CIIOCOOHBIE pa3py-
MIaTh OTJCIbHBIC JXU3HECHHO BAYKHBIE JIJISI MUKOOAKTEPUI TUITH/BI U IPYTHE BUIOCTICITUPUUECKIE MOJICKYJTBI
JATIATHOTO CIIOS KIeTOYHOU creHkw [10].

Taxum oOpa3omM, Jaxe Mmociae HeNpOIOJDKUTENFHOro Bo3aeiicTus npenaparamMu JIBBM MukoGaktepun
CTaHOBSITCSl aBUPYJICHTHBIMH U 00Jiee ySA3BUMBIMHU.

B pesynbpTare HaydHBIX HUCCJIEAOBaHUM, MPOBOJUMBIX HAy4YHBIMH COTpyAHUKamMu BocTtouHo-Kazax-
CTaHCKOTO TOCYIapCTBEHHOT0 TexHndyeckoro ynusepcutera uM. [. Cepuxdaesa (BKI'TY, r. Yers-Kameno-
TOPCK) B paMKax OTE4eCTBEHHOTro rpaHTa, B 2015-2017 rr. O6butu pa3paboTaHbl HOBbIE OHMOJOTMYECKH aK-
tuBHBIC 106aBKH (BAJ]) «CriupToBEIit Oab3am» 1 «MeToBBIi 0anb3aM» Ha OCHOBE IMPOAYKTOB ITUEITOBOICT-
Ba U JIBBM s npoduiakTHKH ¥ KOMIUIEKCHOIO JieueHUs1 TyOepkyne3a. Ha mpemaparsl pa3paboTaHbl U
YTBEPKICHBI CTaHJAPTHI IPENPUSATHS, TIOAAHBI 3aBKU Ha U300PETEHHUSI.

B 2016 r. ObLIO MPOBEIACHO 3KCIEPUMEHTAIBLHOE U3yUEHHUE in Vitro MPOTUBOTYOEPKYIIC3HOH aKTHBHO-
ctu BAJ] «CrimpToBEIit 6anmb3amM» Ha OCHOBE MPOIYKTOB ITYECIIOBOJICTBA, COAEPIKAIIETO STUIOBBINA CITUPT HE
6onee 20 %, B cpaBHeHuu W B couetanuu ¢ [ITII B oTtHomenuu myseiiHoro mramma (H37RV) Myco-
bacterium tuberculosis. B pesynprare uccnegoBaHuid ObIJIO YCTaHOBICHO, YTO OJHOBPEMEHHOE J00aBICHHE
B muTaTenbHy0 cpeny k IITII mepBoro u BTOpOTo psioB pa3IMIHBIX pa3BencHui «CupToBOTO Oamb3amay
Ha OCHOBE MPOAYKTOB MUEIOBOACTBA YCHIUBAET X OakrepuuuaHoe neiicteue u B 100 % ciryuaeB B Oonee
paHHUE CPOKU MOAABIISIET POCT JIEKAPCTBEHHO-UYBCTBUTEIBHBIX M yCTOWYHMBBIX ITaMMOB MBT.
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CreyIonymM 3TanoM JOKIMHUYECKUX UCCIICOBAHNN COTIIACHO METOAMKE CTal0 N3yYECHUE XUMUOTEpa-
MeBTHUCCKON 3(PPEKTUBHOCTH CITUPTOBOTO Oasib3aMa Ha MOJCIH IKCIICPUMEHTATBHON TyOCpKYJIE3HON WH-
hexrum.

ens Hamrero uccieaoBaHUs — ONpPeneuTh 3PPEKTUBHOCTD JCUECHUS 3apaKCHHBIX MY3EHHBIM IIITaM-
MoM mukobakTepun (H37RV) MOPCKHUX CBUHOK CIIMPTOBBIM OaJlb3aMOM Ha OCHOBE IIPOIYKTOB ITIEIIOBOICT-
Ba B CPABHEHUH U B KOMIUIEKCE C KJIACCHUECKUMHU MTPOTUBOTYOEPKYJIC3HBIMH TperapaTaMu.

Mamepuanvi u memoouxa ucciedo8anuti

Okcnepument nposoawics B 2017 1. Ha 6a3ze pedepeHc-1aboparopun HannonansHOro HaydHOTO IIEH-
Tpa prusuonynsmononoruu PK (r. AmMaTsl) cOrflacHO METOAMYECKUM YKa3aHHSIM MO0 W3YYECHHIO MPOTHUBO-
TyOepKyJIe3HON aKTHBHOCTH (hapMaKOJIOTHYECKUX BEIIECTB M H3YyYCHHIO MX XMMHOTEPANeBTHYECKON 3(-
(heKTUBHOCTH B OMBITaxX in vivo [11]. DKCIEpUMEHTATBHOE HCCIIEIOBAHUE OBLTO BBITIOJIHEHO Ha 26 MOPCKHX
cBuHKaxX BecoM 250-300 r, KOTOphIE COMEPKATUCh B OJUHAKOBBIX YCIOBHSIX W OAHOTHITHOM ITHIIICBOM pa-
[IMOHE Ha MPOTSHKEHUH BCETO AKCIIEPUMEHTA.

Jns monyueHus 3KCTIEpUMEHTaNbHOM MOJENH TyOepKyJIe3HOTro Mpolecca KUBOTHBIX 3apa)kaid IMOJ-
KOXKHBIM BBEJICHHEM B MpaByl0 HaxoByro obOnacts 0,1 Mr ABYXHEAEIBHOTO YYBCTBHUTEIBHOTO LITaMMa
M. tuberculosis H37RV. Jlns 3TOT0 ABYXHEACIHHYIO KYJIBTYPY BBIOPAHHBIX JJIS 3apayKCHHS IMITaMMOB CHH-
MaJld C KOCSIKa MJIOTHOM cpelipl, 3aTeM TOTOBWIM OaKTepHaTbHYIO CYCIIEH3MIO MO 5-My CTaHAapTy ONTHYe-
ckoii miotHocTH. Tutp nmomyuenHoit cycrnensun — 5x10° MukpoGHbIX Ten B 1 M. MCXOMHYIO CYCIIEH3HIO
pasBommy B 10 pa3 u momyumnn tatp — 5%107 Mukpo6Hbix Terx B 1 mir. K 4 M momydeHHO# CycreHsnn
106aBmsuH | M H3HOTOTMYECKOr0 PaCTBOPA C LENBIO MOMYYCHHS CYCIeH3HH TUTPOM 4x 107 MUKpOGHBIX
ten B 1 mu. CorylacHO METOAMKE BECh SKCIEPUMEHT MOIpa3eisuics Ha KOHTPOJIb U ONbIT (Tadum. 1).

Tabnuma 1
CxeMa onbITA MO U3YYEeHHS MPOTHBOTYOEPKY/Ie3HOI aKTUBHOCTH CIIMPTOBOI0 fajib3amMa

I'pynmna Kon-Bo *HUBOTHBIX Jleuenue
8 (13 HUX 2 1151 9BTA-
1-1 KOHTpONBHAs bes neuenus
Ha3HH JI0 JICYEHUsI)
Kontpons
Wzonnaszun (H) B noze 10 Mxr/kr u pudamnuimH (R)
2-1 KOHTPOJbHAs 6
B j1o3e 15 Mr/kr
|5t OmbITHAS 6 Wzonnasun B no3e 10 MKr/kr, pudamMInuuyH B 103e
15 Mr/kr u 6anp3am 1o 0JIHOM YaiiHOH JI0XkKKe 3 pasa B IeHb
OmnbIT
2-51 ONIBITHAS 6 Bbanb3am no ogHoM yaitHO# N0OkKe 3 pa3a B I€Hb

JleyeHue »KUBOTHBIX HAYMHAIHM MOCJE PA3BUTHS TyOSPKYJIE3HOTO MpOIlecca, KOTOPBIH OIEHUBAICS TI0
00IIIEMy COCTOSIHUIO JKUBOTHBIX (CHMXKCHUE aKTHMBHOCTH, 3aTPYAHCHHOC JbIXaHUE, CHIDKEHHE Macchl). J[ms
yCTaHOBJICHHUs (haKTa MONyUeHHs MOJICTH TyOepKyie3HOH HH(EKIMU yepe3 24 THS TPOBOAUIHA SBTAHAZHIO C
MOMOIIIBIO 3()UPHOTO HAPKO3a ABYX 0CO0CH M3 MepBOi KOHTPOIBHOMN TPYIIIBI 3aPaXKCHHBIX )KUBOTHBIX.

VY KHMBOTHBIX MPU BCKPHITHH BH3YaJbHO OOHAPYKHBAJIUCh OYard TyOepKyJIe3HOro BocmaieHus. 13 ro-
MOTEHATOB MapeHXUMATO3HBIX OPTaHOB BBICEBATHCH M. fuberculosis. T MCTONOTHYECKOE U MUKPOOHOIOTHYC-
CKOE HCCIICIOBAHUS, MOTBEPIUBIIHNE Pa3BUTHE TYOEPKYJIE3HOTO TpoIiecca B MEYCHU U B MECTE 3apayKCHUS,
MOCITY)KHJIM OCHOBaHUEM JIJIs Havyasia JIeYeH s )KUBOTHBIX.

DD HeKTUBHOCTH JICUSHUS OMPECIIUTH MO MPOJODKUTEIBHOCTH KHU3HH JKUBOTHBIX, Pa3HHIIE B Macce
TeNa )XKUBOTHBIX B Hayalle M KOHIIE OMNbITA, HATMYHIO CIICIIM(DUICCKAX U3MCHECHUM B MAPCHXHUMATO3HBIX Op-
raHax, HHICKCY BbICEBAEMOCTH, HHICKCY MOPAXKCHUSI.

Ipu pacuere cpeaHeH MPOIOHKUTEILHOCTH YKU3HU JTAOOPATOPHBIX JKUBOTHBIX YUUTHIBAIU CPOK THOCITH
KaXJIOTO KHBOTHOTO B rpymme. [Tocie rubenu BceX KUBOTHBIX WM MO OKOHYAHUH OIBITA CPETHIOID MPO-
JOJDKUTETIBHOCTD JKU3HA B KOHTPOJIBHON M OMBITHOM IPYIax pacCUMUTHIBAIM KaK CpelHeapu(hMEeTHUSCKOS
3HauYeHue 1o popmye (aHek):

n+n,+n,+n,+n,+n

Hcp — 1 2 3 6 4 5 6 , (1)

TIe My, Ny ¥ T.J. — TPOJOJDKUTEIBHOCTD KH3HU KKIO0H MOPCKOI CBUHKH B TPYIIE; 6 — KOJIUYECTBO MOP-
CKUX CBHHOK B T'PYIIIIE.
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Wnpekc BriceBaeMOCTH MUKOOAKTepuii TyOepKyiie3a Onpeneisuii Kak CpeiHee OT O0IIEero KoJIn4ecTBa
KOJIOHHEOOPa3yIoUX EINHUIl Ha KaxAyio rpymnmy. Kycodku BHYTPEHHHX OPTraHOB Ka)KJOTO >KMBOTHOTO
pactupanu B pappopoBoii cTynke, 3B 5 Ml 6 %-HOTO pacTBOpa CEPHOM KUCIIOTHI, TOMOT€HU3UPOBa-
mu. [Tomyuennyro maccy nentpudyruposanu B teuerrne 10 mua pu 3000 06./mMuH. Bpems kKoHTakTa MUKO-
OakTepuii TyOepKyse3a ¢ cepHOM KHCIOTOU He mpeBhmano 15-20 muH. CepHyI0 KHCIOTY CIIMBAIIH, 0CATOK
nBaxapl oTMbIBan 0,9 %-ueiM pactBopom NaCl u 3aceBanu B 5 mpoOUpPOK ¢ MIOTHOW SUYHOM cpenoit Jle-
BeHITeitHa-Mencena. [Ipobupky ¢ moceBamMu MHKyOupoBatu B TepMocTate pu 37 °C B Teuenue 10—12 He-
nens [11].

MHTEHCHBHOCTH POCTa KyIbTYPHI YIUTHIBATIACH 110 YeThIpeXxOammbHON cucteme [11]:

— 1-3 xomonnu Ha 1 KOCSAKE C ITIOTHON SUIHOU Cpeaoi +/— (0);
—4-10 xonmoHuii Ha 1 KOCSIKE ¢ TUIOTHOM SIMYHOU cpeioi + (1)
— 11-30 xononuii Ha 1 KOCSIKE C MIIOTHOM AUYHOU cpeaon ++ (2);
—31-100 xononut Ha 1 KOCSKE C MIIOTHOM SIMYHOU Cpenoi +++  (3);
— CIUIOLIHOM pOCT KOJIOHUM Ha 1 KOCsIKE ¢ TUIOTHOM cpefon ++++  (4).

Makpockonuieckasi OLIEHKa U3MEHEHHsI BHYTPEHHUX OPraHOB JUIsl KaKJOW FPYIIBI JKUBOTHBIX OIpesie-
JSUIACh MHAEKCOM MOPasKeHHUs IO YeThIpexOaipHoi cucteme [11]:

+/-(0) — 1-3 Menkux oYara B JIETKHX;

+ (1) — 4-10 MeNKuX MOIYIPO3PAYHBIX 0YaroB B JIETKHUX MPU OTCYTCTBUH BHANMOU IAaTOJIOTHH B
MICYCHH U CEJIE3CHKE;

++(2) — 10-20 xopor110 BEIpa)KCHHBIX 0YaroB B JIETOYHOW TKAHW U €MUHUYHBIC — B IIEUYCHU U CE-
JIe3CHKE;

+++(3) — 20 u Gonee KPyMHBIX 04aroB B Jierkux (10 0,5 cM B quamerpe), MHOKECTBESHHBIE OUYard B
MICYEHH U CEJIE3CHKE;

++++ (4) — KaBEpHO3HO-HEKPOTHUECKUE TIOPAKECHUS JIETKUX, KaXEKCHsl, THOCIIb dKUBOTHOTO.

D hHekTHBHOCTh KaXKIOT0 pekKUMa XMMUOTEPAITUH BhIPAXKAJIACh B TPOLIEHTAX MHJIIEKCOM 3()(HEeKTUBHO-
CTH, UCUHCTSIOMMMCS 110 hopmyiie (2):

no,
WNupexc s dextuBrOCTH = 100 — P 100 , 2)
hop,,
TJie nop, — WHJAEKC MOPKEHHS HCCIEAYeMOU TPYIIIbL, nOp, — WHIEKC TOopaxeHus |-ii KOHTPOIBHOMN

TPYTIIEL.
O0paboTKy IKCHEPUMEHTAILHBIX JaHHBIX MPOBOAMIA METOJOM BapHAIMOHHOHN cTaTUCTUKU. CTENeHb
JIOCTOBEPHOCTH PA3HOCTHU MOJYUYEHHBIX JAHHBIX OMPEACISIIN M0 KpuTeputo CThIOJCHTA.

Pesynomamot uccneoosanuii

[IpoBeneHHbIe HAOMIOACHUS PA3BUTHS TyOEPKYJIE3HOro mpolecca B 1-if KOHTPOJIBHOM rpymIie mokKasa-
JIM, 9TO >KMBOTHBIC 3TOW TPyMIbl HanOoJee TSHKENIO MEPEHECHIH 3apakeHue. XOTs CpPelu KXUBOTHBIX 3TOH
TPYIIBI B X0JI€ SKCIIEPUMEHTA He ObLIIO OTMEUSHO THOEIH JKUBOTHBIX (CPEIHSS MPOIOJDKUTEIILHOCTD JKU3HU
coctaBmia 75 qHEi), TeM HE MEHee Y BCEX KMBOTHBIX BBISBISUIMCH BCE MAaKPOCKOIMYECKHNE U MUKPOCKOIIH-
YEeCKHUe MPHU3HAKHU 3a00JICBaHMS: BEC KUBOTHBIX CHU3WICS Ha 82,9121 T (Tabi. 2), Bce KUBOTHBIC ObLTH BsI-
JIBIMH, UX IIepcTKa Obuta TycKiIoi. OHU HEOXOTHO ynoTpeOisumn numry. O0pa3oBajcs AeQeKT KOKU 3X5 MM,
OTMEYEH CBHII] C Ka3€030M.

Taonuma 2

PesyabTarsl onpenenenns 3¢p(eKTHBHOCTH Je4eHHUS IKCIEPHMEHTAILHOI0 Ty0epKyde3a MOPCKHUX CBHHOK

Cwmep OTHOCTL’ Cpenmsa Macca Tena, © Macca oprasos, r

['pynmbl >KHBOTHBIX, % TIPOJTOJIKH-

3apayKEHHBIX TEILHOCTh Pasuua
H37RV Ha. JOxom. KH3HH, 0 | mocie o Jlerkne | Ilewens Cene-
OIIBITA | OTIBITA r % 3eHKa
CYTOK
1 2 3 4 5 6 7 8 9 10 11

2 |1-4 xoHTpoIBHAS 255,1 | 172,2 | 82,9 7,105 | 23,869 3,34

= B > B o > > >

S |6es neucrus 01 0 B 77 side | 220 |2 2007 | 2021 | £0.05

= 2.1 KOHTPOJIbHAS 285,8 | 2744 | -11,6 3,433 14,763 1,676

S 0 0 7540 —4,0

=~ |HR +1,82 | £1,66 | +1,9* +0,02* | +£0,12* | +0,03*
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IIpononxeHnue TadTuU Bl 2

1 2 3 4 5 6 7 8 9 10 11 12

2 limosamsa | 0 | 50| 5950 |56 Vs | digen [1189] oie | ko1 | soonee

8 om0 oa [averae | 200 |20 20 [ 200 | 2] 3021
" Olglsa;meqanue: * — noctoBepHO K 1-ii kKoHTponbHO# rpymme (p <0,05); © — mocToBepHO KO 2-if KOHTPOJIBHO# TpyIie

<0,05).

IIpu BCKpBITUM OTMEUAIOCH IIOJHOKPOBUE BHYTPEHHHMX OPTraHOB, HA IOBEPXHOCTHU JIETKUX, [EUEHU U
CeINIe3eHKN OTMEYAIINCh MHOTOYNCIICHHBIC CEPOBATO-XKENThIe OYyrOpKH, MECTAMHU CIMBAIOLIUECS APYT C APY-

rom (puc. 1).

"

A

Pucynoxk 1. Makpockonndeckasi KapTHHa BHYTPEHHUX OpraHoB (4) ¥ TucTosornyeckue cpessl neuenu (b),
mimboysna (B), cenezenku (/) 1 aerkoro (/) MOPCKHUX CBHHOK 1-if KOHTPOJILHOHM TPyTIIIBI

IIpaBbie maxoBbie TUM(GOY3IbI OBUTH 3HAYNTEIBHO YBEIMYCHBI B pa3Mepax, Ha pa3pese y HUX, Kak mpa-
BUJIO, BBLACIISIICS CITUBKOOOPA3HbIH rHOM. CpeHss BeTUUNHA HHACKCA TOPAKCHHOCTH BHYTPEHHUX OPTaHOB
cocraBmia 4+ (tab:m. 3).

Taonuma 3

IMoxa3aTrenau 3(pGeKTHBHOCTH JIeYeHHSI MOPCKHX CBHHOK NPOTHBOTYOEPKYJIe3HbIMH NpenapaTaMu
NMepBOro psAjaa B KOMILIEKCe CO CHUPTOBBIM 0aJIb3aMOM

D¢ beKTUBHOCTD pexXUMa XUMHUOTEPAITUH
I'pynna WHpexc nopaxeHust o
(napexc 3¢ pexTUBHOCTH), %o
1-51 KOHTpONIbHAsE — Oe3 JeUeHHs -+ bes neuenust
2-s1 koHTpobHas — HR 0 100
1-51 onsiTHast — HR+6anp3am 0 100
2-51 onbITHAsE — Oanb3am +++ 25

[Ipu rucronornueckoM McciaeJOBaHUN BHYTPEHHUX OPTaHOB y >KMBOTHBIX 3TOHM IPYIBI OBUIO MCCIE0-
BaHO 24 ¢parmenTa (1o 6 TUCTOIOTUYECKUX OJIOKOB U3 TIEUCHH, JIETKUX, CEJIC3eHKU U JIMM(ATHYECKOTO y371a).
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[TaTomopdonorus BHyTpeHHHX opranoB B 100 % ciydaeB BbIsSIBMIIA HAJTMUUE TyOEPKYJIE3HBIX OyTOPKOB
BO BHYTPEHHUX OpraHaxX C pa3IUIHON TKaHEBOH peaknuel. B mapeHXxmMaTo3HBIX OpraHax ObLI0 0oOHapyKe-
HO crielUQrUecKoe BOCIAICHUE C PACHaJIOM ¥ JACCTPYKIMEH TKaHU NMPEHUMYIIECTBEHHO B JIETKHUX, MEUYCHH U
cenesenke (puc. 1). KazeozHo-HekpoTnueckrue Macchl B JaHHOW Irpynie ObIIM MpeACTaBlIeHbl HEHTPATbHBIM
TBOPOKUCTHIM HEKPO30M C OTPaHWYCHHBIMH TPaHYJIIIUSIMHU, KOTOpble MHOUIBTPUPOBAHBI JTUMQOIUTAMH,
SMUTETUONTHBIMU KJIETKaMH U TUTAaHTCKUMH MHOTOsAepHBIMU THNa Jlanrxanca, ¢ubpoOractamu, mia3zmo-
IUTaMH.

B HekoTOphIX ouarax pacraji BCTPEeUYayiCs M B TOJIIEC BOJIOKOH TPaHYJISIIIMOHHON TKaHH TaXOBOT'O JINM-
¢doy3na ¢ odeqHeHnEM TUM(OUTHON TKaHU ¥ MakpogaraibHO-THCTHOIIMTAPHBIMU TpaHylieMaMu. B nerou-
HOM TKaHU HapALy C TyOepKyJIe3HBIM BOCHAJIEHHEM MPONr(epaTUBHOTO THUIIA UMENIMCh YMEPEHHBIE TucaTe-
JIEKTa3bl © MHTEPCTULMAIBHBIC YTOJILEHHS AJIbBEOJISIPHBIX MEPErOpoIOK.

[ToMIMO THCTOJIOTHYECKOTO OBLIO MPOBEACHO MUKPOOHOIOTHYECKOE TIOATBEPIKICHUE HAJIHYIUS TyOep-
KYJIE3HOT'O TPOIIecca Y MOPCKHUX CBHHOK. [10CeB M MUKpPOCKOIIMSI OPTaHOB y KHBOTHBIX 3TOW TPYIIBI MOKa-
3a7u OOMIIBHBIN pocT MUKOOakTepuil TyOepkynesa (3+) u3 Bcex mpoo.

[Ipu oueHke pe3ynbTaTOB JEYEHUS )KUBOTHBIX 2-i KOHTPOJBHOW TPYMNINBI ObLIIO OOHAPYKEHO, YTO HC-
MOJIb30BaHUE MPOTHBOTYOEPKYJIE3HBIX MPEMapaToB OCHOBHOTO psijia (M30HUA3WAA, pUPAMITUIIHA) TPUBEIO
K MX TOJHOMY H3JIe4YeHHI0. Bce 3apakeHHBbIE KMBOTHBIE JOKWIM J0 KOHLA HKCIEPUMEHTA, CPEIAHSS MpO-
JOJDKUTENBHOCTD MX JKM3HM cocTtaBmia 75 muel. [Ipousonuio camkenne Beca Ha 11,6=1,9 r (4,0 %). ledekr
KOXKHM Ha MecTe 3apakKeHUs Y JKUBOTHBIX 3aKphUICS K KOHIYy TIEpBOro Mecsla ¢ oopasoBanueM py6ia. [Ipu
3a00€ KUBOTHBIX TOM TPYIIBI BU3yaldbHO HE ObLTO OOHAPYKEHO MPU3HAKOB MOPAXKEHUSI BHYTPEHHUX Opra-
HOB. Jlerkue, neyeHsp, ceiae3eHka ObUTM OOBIYHOTO pazMepa.

Ha rucronorndeckoe uccienoBaHue ObUIO B3ATO MO OJHOMY (PparMeHTy ¢ KaXJIOro opraHa y 6 >KuBOT-
HBIX, 9TO cocTaBisieT 24 mapadwHOBBIX Ojoka. I[laTorucTonorus ykasplBaeT Ha HaJIMYHAC TyOEepKYIE3HBIX
0YaroB NMPEUMYLIECTBEHHO B TUM(OY3Jie 1 ceNe3eHKe B MOJIOBUHE ciaydaeB (B 3 u3 6 HaOMOACHUH B KaKAOM
oprane). TyOepkyIie3HbIe TPaHyJIeMbl XapaKTePU30BaAINCh PA3TUYHON TKAHEBOW PEaKIMCH, HAUMHAS OT allb-
Tepanuy U 3aKaHuvBas ¢azamu npoiudepan, 1 MECTaMH MOABEPrasich CIUAHUIO. | MTAHTOKIIETOUHAs pe-
aKus npencTaBiaeHa ymepenHo (1-2 B ognom none 3penusi). B 30 % ciyyaeB u3MeHEHHs HOCHUIIH HECTICLU-
(uueckuil xapakTep, YTO CBHIETEIBCTBYET O NEHCTBHHM NMPOTHBOTYOEpKyJe3HbIX mMmpemnapaTtoB Ha MBT u
paccacbIBaHUH TyOEpKYJIE3HBIX TPaHyJIeM.

B nmedenn BocmaneHue JOKaIM30BAIIOCH MTPEUMYIIECTBEHHO B TIEPUIIOPTAIBHBIX TPAKTaX M COMPOBOXK-
JTAJIOCh WHTEHCUBHOW TUTaHTOKJICTOYHOW PeaKIHel C BBIPaXCHHON JTUMQO-TUIa3MOIUTAPHOW WHPUIBTPaA-
uueit nmo nepudepun. briio 3adukcupoBano 2 TyOepKyJIe3HbIX ouyara. B JleroyHoil TKaHM, KaKk U B IEUYCHH,
2 ouara TyOepKyse3a, HHTCHCHBHOM dKCCYyAaIlui 00HApyKEHO HE OBII0, W BOCIIAJICHUE HOCHIIO IPEUMYIIIe-
CTBEHHO NPOAYKTUBHBIN TUI. AJIbBEOJBI MECTaMHU OBUIM aTeJIEKTa3UPOBAHBI, HO B 1I€JI0OM BO3AYLIHOCTH Ia-
PEHXHMMBI COXpaHeHa.

OO0rmee KOMUYIECTBO 0YaroB TyOepkyie3a cocrapiseT 10 u3 24 ¢parMeHTOB BHYTPEHHHX OpPTaHOB
(41,7 %).

VY KUBOTHBIX 1-ii ONBITHOW TPYIIIBI, B JICYCHUH KOTOPBIX HCIOJL30BATH M30HUA3W, pUDaMITUIIUH 1
CHUPTOBBIN Oab3aM, ObLTH MOy4eHBI CXOXKHE PE3yIbTAThl C TPYIION, KOTOPBIX JICYMINA TOJNBKO H30HUA3U-
oM U pudpamMnunuHOM. M3 6 3KCIepUMEHTATBHBIX KUBOTHBIX 3TOW TPYMITBI 0 KOHIA SKCIEPUMEHTa Maln
Tpoe (Ha 45, 47 u 50-e cytku). Cpensisi NpOIOHKUTENBFHOCTD )KU3HU B 3TOW rpynme coctaBuna 59+7,0 cy-
ToK. HecMoTps Ha majiex KUBOTHBIX, OHH OBUTH yIIUTaHHBIMU, BeC yBeu4ymics Ha 48,4+1,6 T, uyTo cymecT-
BEHHO OOJIBIIIE, YeM B KOHTPOJBHBIX rpymmax (Tadu. 2). I[Ipu Xopomux pe3yibraTtax )KUBOTHBIC HE JOKHUBaA-
JU 0 KOHLA SKCHEPUMEHTa. OTO OOBSICHSACTCS HEOXOTHBIM MPHUEMOM CHHPTOBOrO Oallb3aMa MOPCKHUMHU
CBMHKaM{ ¥ BO3HMKHOBEHHEM y HUX XHPOBOH TUCTPO(GUH TenaTOLUTOB BCIIEACTBUE aJIKOTONBHOW MHTOK-
CHKaIlUW OpraHu3Ma.

B nannoit rpynme Bcero ObLI0 HaimeHo 7 (HOKyCOB TyOEpKyIe3HOTO BOcajacHUs u3 24 ¢GpparMeHTOB
BHYTpEHHHUX opraHoB (29,2 %), 2 odara B TKaHU I€YEeHHU, | y4acTOK B JerkoM. Takke BBIABICHO 1O 2 QOKY-
ca B muMdoy3lie u cele3eHKe, COOTBETCTBEHHO. B JlaHHOM TpyIine BbIpaxkeHa mnpoiudepaTuBHas TKaHeBas
peaxiusi, KOTopasi XapakTepHU30BaJlaCh OTCYTCTBHEM LIEHTPAJIHLHOTO TBOPOKUCTOTO HEKPO3a CPEIH CIMBAIO-
LIMXCSI AIHUTEIMOUAHO-MaKpoaranbHeIX rpaHyieM (puc. 2). Jlokanuzanus BocnageHus ObUia HEHTPUIIOOY-
JISIPHO B TICYEHH M B MO3TOBOM cJi0€ TUMQoy3e.
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Pucynox 2. Makpockonuueckasi KapTHHA TapEHXUMATO3HBIX OPraHoB (A4) U THCTOJIOTHYECKHE cpe3bl eueHH (5),
mamooysina (B), cenesenk (I7) 1 1erkoro (/J) MOPCKHUX CBHHOK 1-if ONBITHOH IpyIIIbI

B cenesenke mokanuzanus HaOMIOAANACh MPEUMYIIECTBEHHO B MAJIBIIUTHEBBIX TENbIAX JTUMQaTHye-
CKHX Y3€IIKOB. B mapeHxuMe JIeTKUX TpaHyJIeMaTO3HOE BOCIAJICHHUE OXBATHIBAJIO MEPHOPOHXUATBHBIE TIPO-
CTPaHCTBa M MHTEPCTHIIUHM 0€3 TMraHTOKJIETOYHO-MHOTOSIepHON WHUIbTpanud. JInmdoriazmMonurapHas
JIOKaM3aIys 1o nepudepur 1 04aroBoe MoJIHOKPOBHE MPEJICTABICHB YMEPEHHO.

OcoOblif HTEpEC MPEACTABIUIA PE3yJIbTaThl JICUCHUS IKCIIEPUMCHTANBHBIX KUBOTHBIX 2-i OMBITHOW
TPYMIIBI, B JICYEHUH KOTOPBIX MCIIOIb30BAIM TOJBKO CITUPTOBBIN Oanb3aM. M3 6 MOPCKUX CBUHOK TaJlv TsITe-
PO, A0 KOHIIA AOKHIIA TOJBKO OJHA MOpPCKast CBUHKA. CpeqHssl MPOJOIKUTEIFHOCTD JKU3HU B 3TOM TpyIIe
coctaBmia 61+11,1 neHs.

B nanHoIi rpymme y ;KHBOTHBIX OTMEUAIKNCh SBHBIC MPU3HAKY 3a00JICBaHUS: MOPCKHE CBHHKH ObLTH 00-
Jiee BSUTBIMH, UCTOILIEHHBIMH, UX BEC, KaK U B 1-il KOHTPOJIBHON TpyIIe, 3HAYUTEIHHO CHU3WICA, Ha 82+2.4 T
(27,4 %). Ha BCKpBITHHN Yy BCEX KUBOTHBIX BO BHYTPEHHUX OpraHax OOHApYKCHBI MAaTOJOTHYESCKUE U3MEHE-
HUS1, HA TIOBEPXHOCTH MEYCHH Y TPEX MOPCKUX CBUHOK BBISBIISLINCH CIIMHUYHEIC MEIIKUE OyTOPKH CEPOBaTO-
KEJNTOro 1BeTa, 0e3 TEH/ICHIINU K CIUSHHIO, B JICTKUX ObUIM CJUHUYHBIC MEJIKHUE o4ard. Y OCTabHBIX TPEeX
YKUBOTHBIX B IE€YEHH, CENIE3eHKE W JIETKUX OYard MOpakeHHs OTMEYAJIMCh MO BCEW MOBEPXHOCTH OPraHOB.
Nuaexc nopakeHHOCTH BHYTPEHHUX OPraHOB Ha 3+,

[Tpu mopdostornvyeckoM 1 TUCTONIOTUIECKOM HCCIIEOBAHUSX JAHHOW TPYMITBI 00HAPYKEHBI MHOMXKECT-
BO 04aroB TyOepKyse3HOro BocnasieHus Bo Bcex opraHax (100 %), BeIpakeHHasi THTAHTOKJIETOYHAs TKaHe-
Bas peakius, aNbTEPATUBHBIA THIT BOCHAJICHUS B BHJIE TOMOTCHHBIX HEKPOTHYeCKHX Macc. J[mst maHHOM
TpynIbl ObUTO XapaKTEPHO HATMYWE Mapacienu(@UUeCKuX Peakilii, B YACTHOCTH, OYaroBas MapeHXUMaTO3-
Has JAUCTpo(dUs TemaTOUTOB ¥ JIOKAJbHBIC JTUCATENIEKTa3bl JIETOYHBIX albBeoll. B meueHn oOHapyKeHBI
MPU3HAKY JKUPOBOH TUCTPOPHUH FeHaTOIUTOB.

B numdoysne rpaHyneMsl J0KaTU30BAIMCh B TAPaKOPTUKAILHOW 30HE, B TKAHU CEJIC3CHKHU IpaHyliemMa
oOHapyKeHa B TEPUCHHYCOMJAILHOM IPOCTPAHCTBE KPACHOW IyNbIBl. B IEJIOM THUCTOAPXHTEKTOHUKA
BHYTPEHHUX OPraHOB YAaCTUYHO CTEPTa BCIEJACTBHE HAJIWYHMS DPEMapaTHBHBIX IPOIECCOB W TOSBICHUA
0(OPMIICHHOM T'PaHyISITUOHHOW TKaHU C IMIOJITHOKPOBUEM COCYJIOB MUKPOIMPKYJIATOPHOTO pycJa.

Bwi600b1

W3yunB moxaszarenu 3QQPEKTUBHOCTH JICYCHHS M PE3yJIbTaThl MHUKPOCKOIHH BCEX IPEACTABICHHBIX
BBIILIE TPYIIT )KUBOTHBIX, MOKHO CIENaTh 3aKJIIOYEHUE: OCHOBHBIM KPUTEPUEM OLICHKH 3(PPEKTHBHOCTH TPO-
TUBOTYOEPKYJIE3HBIX MPENapaToB SBJISETCS KOJMYECTBO OYaroB TYOEpKYJIE3HOTO BOCHANCHUS, BEpUPHUIIN-
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PYEMBIX THCTOJIOTHYECKH BO BHYTPCHHHX OpraHaX 3KCICPUMCHTAIbHBIX )KHBOTHBIX, U HaJUUUE B TKaHIX
crennpUIecKuX Jis TyOepKyIie3a N3MEHEHHH.

VYcraHoBeHO, 4TO B 1-if KOHTPOJIBHOH rpymime (0e3 jedeHus) BO BceX 24-xX ¢parMeHTax TKaHEH H3y-
YaeMbBIX OPTraHOB TUCTOJOTHUYECKU ObUT OOHAPYKEH TUIMMWYHBIN TYOepKyIe3 C pa3IuIHbIME (a3aMH BOCIIae-
HUS, TIPOTEKABIINH 0 TUITY OCTPOH T'eHEPaIH30BaHHO-TEMATOTCHHOW JIUCCEMUHAITUH C 0YaraMu o0ceMeHe-
HUS 110 BHYTPEHHUM OpTraHaM.

JlokazaHo, 4TO TPOBEICHUE MOHOTEPAITUHU C HCIOJH30BAHUEM CHHPTOBOTO Oanb3ama B JICUYCHUU KU-
BOTHBIX, OOJIBHBIX TYOEpKYJE30M C COXPAaHECHHOH UyBCTBHTEIBHOCTHIO, CIOCOOCTBYET CIEPIKUBAHUIO Pa3-
MHOXEHHs 0aKTEpUATLHOMN MOMYJISIIUKA B OPraHU3Me, HO He IPUBOUT K TIOJHOMY H3JICUCHHIO.

DKCIEPUMEHTANBHO JI0OKAa3aHO, YTO UCIOJIB30BaHKE JUIS JICUCHHS Ta00pATOPHBIX )KUBOTHBIX CIIUPTOBO-
ro 0ampb3aMa B KOMIUIEKCE C MPOTUBOTYOCPKYJIC3HBIMH IperapaTaMi OCHOBHOTO psJia HE OCTAaHABJIUBAJIO
TyOepKyJIE3HBI TPOIIECC, HO 3HAYMTEILHO OTPaHUYMBAIO ero paspurue. [laTomopdonornveckue u rucTo-
JIOTHYECKHE UCCIIEIOBaHNSI BHYTPEHHUX OPraHOB MOPCKUX CBUHOK, TIOJIYYaBIINX JICUCHHE CITUPTOBBIM Oaib-
3amoM B komrmiekce ¢ [1TII mepBoro psima, mokasaim, 4TO y HMX OYaroB TYOEPKYJE3HOTO BOCHAJICHHS Ha
12,5 % wmeHblle, 4eM y 3KCICPUMEHTAITLHBIX KUBOTHBIX, JICUSHHBIX TOJHKO MPOTHBOTYOCPKYJIC3HBIMH TIpe-
napatamu. Taxoke B 3TOU Ipyriie 0TMEYEHO OTCYTCTBHUE THIAHTOKIETOYHO-MHOTOSIEPHON MHOUIBTPAIIUK B
JIETKUX M IIEHTPAJILHOTO TBOPOXHCTOTO HEKPO3a B MUMQOY3/Iax U cele3eHKe, HAOMIOIaMCh permaparus 1
pereHepanys NapeHXUMbI H CTPOMBI UCCIICIOBAHHBIX OPTaHOB.

Takum 00pa3om, B pe3ysibTaTe dKCIIEpUMEHTa JoKa3zaHa 3(()EKTUBHOCT M MEIECCO00Pa3HOCTh MPUME-
HEHHS MPerapaToB HA OCHOBE MPOJYKTOB IMUEIOBOJICTBA B KOMILIEKCHOM Tepamuu TyOepKylie3a 4eloBeKa.
Bo u3bexxanne HexenaTenbHBIX U3MEHEHUHN M Peakiii opraHu3Ma B XOJ€ JCUeHUS HeoO0XoIuMo pa3pabo-
TaTh U IPUMEHSTH HE COJICPIKAINYI0 CIIUPT, YIOOHYIO JIJIsl XpaHSHHUS ¥ TPUMEHEHHUSI JICKApCTBEHHYIO (hopMy.
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H.B. Bamutona, C.®. Konocosa
In vivo Toxipubecinae 0aa apachl IapyalIbUIBIFBI OHIM/IEPiHiH
TyOepKyJe3 aypyblHa Kapchl OejiceHaiIiri

Makanana ce3iHrim Mypaxaiislk MukpoOaktepus mramMmblH (H37RV) xKyKTeIpFaH TeHI3 MIOMIKAOOPHIFHI-
HBIH 3KCHEPHMEHTTIK TyOepKyye3 aypyblH eMAeyAe HeTi3ri KaTapAarbl KIACCHKANBIK TyOepKyiesre Kapchl
JIOpi-AopMEKTEpMEH CANBICTHIPFaHIA JKOHE JKUBIHTBIFBIHIA 0aX apachkl eHIMIepi Heri3iHie maiiblHOanraH
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CIUPTTIK Oanb3aM OCEpIIiriH KIMHHUKaFa NeUiH 3epTTey KOPBITBIHIBUIAPHI KEATIPUIreH. DKCOEPUMEHT in
vivo  Toxipubecinme (apMakoJOTHSUIBIK — 3aTTapAblH  TyOepKyne3re Kapchl —OCNCEeHAUNINH  JKoHE
XUMHOTEPAIHUSUIBIK 9CEPIILIIriH 3epTTey OOMbIHIIA diCTeMENiK HycKaynapra caiikec Kasakcran Pecrybuika-
cbl YJTTBIK FBUIBIMH (DTH3HOMYJIBMOHOJOTHS OpTaiblFbiHAA (AJIMaThl K.) pedepeHc-3epTXaHachiHIa
JKYPri3inni. AHBIKTaIFaHel — Oip JOpUIIK €M OAICiHAe CHUPTTIK Oaiab3aMIbl MaigaaaHy TOJBIK eMIeyre
KeTKi30eiini, Oipak ar3amarbl OakTepusulapAblH KOOCIOIH TOKTaTyra karjai »kacaimel. Exi TyOepkyiesre
KapcChl JIopi-AopMeKTi (M30HUO3H JKOHE pU(PAMITUIINH) JKOHE Oall apackl eHIMIepi HETi3iHAe NaibIHIaFaH
CIHUPTTIK Oanp3aMbl KaTap MaiilalaHFaHzia, TOKIpHOe COHBIHAA MAJJIBIH CajlMarbl JKOFapbuiafbl. BipiHmi
KaTapJarbl TyOepKynesre Kapchl A3pi-IopMEKTEPMEH KaTap, >KHHAKTa CIHUPTTIK Oalb3aMMeH eM KaObUiaraH
TEHI3 IOIIKAOOPBIKTAPBIHBIH IIIKI aF3aChblH MaTOMOP()OIOTHAIIBIK KOHE THCTOJIOTUSIIBIK 3€PTTEYJIep, TEK TY-
Oepkyine3re Kapchl Iopi-ZOPMEKTEPMEH eMJENreH MallIlapMEH CalBICTBIPFaHAa, TYOepKyle3dik KaObIHy
omakrapbiabl 30 % a3 exeHmiriH kepcerri. COHBIMEH Karap OChI TONTA OKIEAEri ajblll HKacyIIaybl
KOIIIIPOIEI 6e3 xaoHe KokOaybIpaarsl muMda sxylecinie ipiMITIKTeNIreH OPTAIBIK XKOKTHIFBL, COHIAM aK 3epT-
TEJIreH OpraHAapIbIH CTPOMACHI JKOHE YINAHBIH PerapalusChl JKOHE pereHepaluschl OaiikanraH.

Kinm ce3dep: Tybepkyne3, MUKOOAKTEpHs, in vivo TOKipubeci, TyOepKye3ra Kapchl Jopi-IopMeKTep, Oa
apachl IIapyallbUIBIFBl OHIMAEpI, XUMHOTEpaNmusUIbIK ocepuinik, Galleria mellonella, maTomopdoorus,
THCTOJIOTHSUIBIK 3€PTTeY, TyOepKyI1e3 KaObIHYbIHBIH OIIaFbI.

N.V. Valitova, S.F. Kolosova

Anti-tuberculosis activity of beekeeping products in vivo experiment

This article provides the results of preclinical studies of the alcohol bitter efficacy based on bee products in
comparison and in combination with classical main series anti-tuberculosis medication in the treatment of ex-
perimental tuberculosis of guinea pigs infected with a sensitive museum strain of mycobacterium (H37RV).
The experiment was carried out on the basis of the Phthisiopulmonology National Scientific Center of the
Republic of Kazakhstan’s (Almaty) reference laboratory, according to the methodological guidelines for
studying the antiphthisic activity of pharmacological substances and the study of their chemotherapeutic effi-
cacy in the in vivo experiments. It has been established that the use of alcohol bitter in monotherapy does not
lead to complete cure, but it helps to suppress the reproduction of the bacterial population in the body. The
simultaneous use of two anti-tuberculosis medications (isoniazid and rifampicin) and an alcohol bitter based
on bee products, the body weight of the animals has increased by the end of the experiment. The
pathomorphological and histological studies of guinea pigs’ the internal organs treated with alcohol bitter in
combination with the first series anti-tuberculosis medication showed that they have 30 % less tuberculosis
inflammation than animals which were treated only with antiphthisic medication. Also it was noted that there
wasn’t any giant-cell multinucleate infiltration in the lungs and central caseous necrosis in the lymph nodes
and spleen, the parenchyma and stroma reparation and regeneration of the examined organs were observed in
this group.

Keywords: tuberculosis, mycobacteria, in vivo experiment, anti-tuberculosis medication, beekeeping prod-
ucts, chemotherapeutic efficacy, Galleria mellonella, pathomorphology, histological studies, the focus of
phthisic inflammation.
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The rates of communal hygiene in some regions of Karaganda
and positive and negative directions of them to human body

The rates of regional soil, air, water of communal hygiene according to Karaganda region are analyzed, rea-
sons of deviation from allowed concentration in some regions and research methods of them are considered in
this article. For example, percentage rates of communal hygiene in Karaganda city and regions are analyzed.
Negative factors influencing on human body are researched in laboratories by means of special researches
and through special order. We have taken a lot of physical-chemical rates together with sanitary-epidemio-
logical station. The aim of work is the condition of communal hygiene in regions and some information
which influence on human body are given. Except the structure of harmful substances in evaluation tendency
of alteration of atmospheric air in hygienic point, influence of them to human health, knowing their concen-
tration, defining this or that ingredients are the influence of intensity. The concentration of atmospheric pol-
luters relates to these factors: volume of extraction, length of extraction, distance of extraction, meteorologi-
cal terms (direction, speed of wind, humidity, atmospheric pressure, temperature pressure, according to solar
radiation). Defining the pollution of atmospheric air through laboratory observations was conducted in re-
gional SES according to state order. Analysis was taken from 5101 research objects and regions to research.
The highness of harmful substances from permitted concentration comprises 6.3 %, it has been proved that it
is lower than the analysis in 2016 (2016 — 8.1 %).

Keywords: extremely-allowed concentrations (EAC), sanitary protecting regions, implementing regional
nomenclatures, anthropogenic intensive level AIL, LLC, BRIS, SESU, OStRK, physical-chemical rates,
World Health Organization (WHO).

The weakness of human health and being ill should be considered as negative answer given to negative
influences and full non-adaption of organism to environment. According to definition of World Health Or-
ganization (WHO), health is not having disease, it is a full physical, psychological and social convenience.
According to the calculation of scientists, health condition of human beings 50-52 % relates to life style, 20—
25 % relates to the factors of inheritance, 18-20 % relates to environment conditions and 7-12 % relates to
the level of health protection sphere. Anthropogenic factors were not occurred before, it arises new
technogenic diseases. In this case, unified works have been done in communal hygiene spheres influencing
on human health after ecology together with the sanitary hygiene centers of Karaganda region. In general,
water, soil, air problems are considered widely here [1].

When the rates of harmfulness related to 1 and 2 classes of danger are found while providing with water
source, mixture of their amount, relation of their limited rates should not be increased 1. Some demands and
examples are put which should be paid attention. Their calculation is conducted according to formula: here
C,, C,-C, — concentrations of separate chemical substances. Danger of 1 and 2 class: in fact and permitted.
MEST 2874 water object is divided into 3 class according to appropriate level spheres of water and treatment
before supplying with water as suitable one.

Water cleaning scheme for each concrete water source and technological researches for suitable rea-
gents are affirmed in basic and working experiences. Salted water with definite classes which proves the
quality of water from water sources should pass an increase of fluorine, also special methods of sanitary-
epidemiological services, technological and hygienic treatment. The capacity of water pipe relates to water
volume taken from water sources in local regions and loss of much water. Water source and devices dedicat-
ed for taking water should be protected from pollution through sanitary protecting region. It should be ap-
propriate for SPR projects affirmed by the Ministry of Health protection and using of them [2].

This relation is related to polluting substances of atmospheric air to many industrial regions: carbonic
oxide about 50 %, sulfuric oxide — 6—8 %, hydrocarbon — 2-5 %. Ammonia, sulfuric oxide, sulfuric car-
bon, aldehyde, chloroorganic mixtures, fluorides relate to polluting substances.

These terms should be implemented in spreading and changing of the places of mixtures in atmospheric
air. For example, state planning measures related to protecting atmospheric air, planning and building of lo-
cal regions where the citizens are located, development of recreational zones, rational location of houses and
industrial offices, making different informative and adequate criteria while evaluating the pollution of at-
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mospheric air, defining pollution level of pollution sources of general atmospheric air pollution in definite
region, making calculation map of concentration in different atmospheric pollutions, assuming atmospheric
air quality, comprising model system of monitoring to atmospheric air condition, warning negative influence
of harmful substances to human health [3].

Except the structure of harmful substances in evaluation tendency of alteration of atmospheric air in hy-
gienic point, influence of them to human health, knowing their concentration, defining this or that ingredi-
ents are the influence of intensity. The concentration of atmospheric polluters relates to these factors: volume
of extraction, length of extraction, distance of extraction, meteorological terms (direction, speed of wind,
humidity, atmospheric pressure, temperature pressure, according to solar radiation).

The volume of harmful substances which enters atmospheric air is different in different regions,
measures accepted according to intensive type and shortening of anthropogenic conditions. It is defined ac-
cording to perennial observation: harmful substances are a lot in air pool while there is much expense.

The next tendencies of struggle against to the pollution of soil can be shown: 1) development of the
methods of destroying remnants; 2) development and including of safety of pesticides and fertilizer; 3) or-
ganizing and conducting measures directed to the weakness of soil; 4) conducting monitoring to the condi-
tion of soil surface; 5) using natural resources in right and accurate way; 6) controlling the conduction of
regularity of protecting nature [4].

The planned sanitary-technical measures were organized with the aim of keeping health in local re-
gions. Collecting hard and liquid remnants, temporary keeping, disinfection works were conducted.

Methods and objects of research

We have taken some rates of communal hygiene of Karaganda region considering above given princi-
ples. Laboratory is located in special supplied building. Also, laboratory is provided with high calculation
equipments of sanitary-epidemiological service union, it was affirmed with the order of state RK No. 11
from 24.01.2011 by sanitarian head doctor. Used equipments are checked in time and daily. After some
checking based on special affirmed acts with affirmed equipments related to OStRK, researches are conduct-
ed according to normative law acts. While calculating communal waters, allowed concentrates are given with
basic rates in Tables 1, 2 given below [5, 6].

Table 1
The rates of water source quality providing water are given in the table

The rates of water source quality
Names of the rates according to class
1 2 3

Sources under water. Filthiness, mg/dm’ which is not increased 1.5 1.5 10.0
Colour, degree, which is not increased 20 2 50
Rate of hydrogen (pH) 6-9 6-9 69
Ferrum, (Fe) mg/dm’, which is not increased 0.3 10 20
Manganese (mg) which is not increased 0.1 1 2
Hydrogen sulfide (H,S) mg/dm’ which is not increased - 3 10
Permanganate oxidation, mg/ dm’ 2 5 1.5
General number of intestine microbes (BRIS) which is not increased 1dm’ 3 100 1000
Sources of phytoplankton. Filthiness mg/dm’ 20 1500 10000
Colour, degree, which is not increased mg/dm’ 35 120 200
Smell from 20 which is not increased 60 °C 2 3 4
Rate of hydrogen (PH) 6.5-8.5 6.5-8.5 6.5-8.5
Ferrum, (Fe) mg/dm’, which is not increased 1 3 5
Manganese (mg) mg/dm’ which is not increased 0.1 1.0 2.0
Phytoplankton, mg/dm’ which is not increased kl-sm’ 1 5 50
Permanganate oxidation, mg/dm’ which is not increased 7 15 20
Full BLC mg/O,/dm’ which is not increased 3 5 7
Number of sticks as lactose (LLC) 1dm’ which is not increased 1000 10000 50000

According to standard scale it should not be increased 1.5 ml/l (related to kaolin). The methods of de-

fining transparency are used, it was used before, but it is not used now in sanitary control.
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Table 2
The rates of defining transparency of communal waters

Smell (score) Evaluated according to the scale of 6-score
0 It is not acceptable
1 Very weak
2 Weak — does not pay attention, but this one can be noticed
3 Visible —easy found
4 Concretely visible, negative, non-drinkable
5 Very strong (it is not impossible to drink water)

The works which have been done together with SES gave its basic rates related to Karaganda region.
We have taken the results of implemented and planned work 97.1 % (2017 — 74.2 %). We analyzed the re-
sults of the plan of Bukhar-Zhyrau and Osakarovka regions in regional level. According to general region,
while researching 91.6 % (2017 — 89.9 %) 101052 of water, soil, separate qualities of disinfected drinkable
water, soil researches — 0.8 % (2017 — 0.85), the rates of researches of disinfected structures — 2.5 %
(2017 — 2.0 %), atmospheric air analysis — 5.1 % (2017 — 7.4 %) were defined and analyzed.

Researched regional nomenclatures showed 97.5 % (2017 — 93.1 %), below water structures were not
checked according to 28 rates. Waters in swimming pools (14), centers providing with drinkable water which
are not centralized (water wells which do not have electric source, wells, captures, rills — (10) and
others (4). Because of far distance of regional regions some nomenclatures which must be researched have
been still considering. Because, the analytical rates of these regions to percentage level in summer conducted
researches according to Aktogai region — 71.4 % (2017 — 71.6 %), Karazhal city — 86.8 % (2017 —
100 %), Satpaev city — 88.1 % (2017 — 100 %).

Analytical work and result

While researching percentage rates of using modern equipments showed 54.9 %, that is it comprises
55.4 % in comparison with 2017, the usage of modern methods in the research is conducted in the lowest
level from regional level in Karazhal city — 41.8 % (2017-49.4 %), Pryozersk city — 34.2 % (2017 —
42.2 %), Ulytau region — 28.6 % (2017 — 52.0 %). The analysis was conducted traditionally because of
non-sufficient equipments at present in the centers of these cities and regions. But, the traditional results
made the best analytical evaluating conclusion. The analysis showed the positive result even the work was
conducted for a long time. The basic table of these rates are proposed below. The allowed higher or lower
concentration can be noticed (ELC).

Table 3
The results of laboratory researches
2016 2017
Name of the territories Implemented Higher ELC o, Implemented Higher ELC o
researches researches
1 2 3 4 5 6 7
F RSE on the REJ «NCE» on KR 18522 319 1.7 19492 260 1.3
Abai 4384 2 5275 6 0.1
Aktogai 2289 2 1446 11 0.8
Balkhash 5888 14 0.2 9368 21 0.2
Bukhar-Zhyrau 1671 12 0.7 3598 37 1.1
Zhana-Arka 2610 9 0.3 4160 51 1.2
Zhezkazgan 9527 666 7.0 9667 296 3.1
Karazhal 3110 234 7.5 1903 131 6.9
Karkaralinskiy 2221 19 0.9 2530 18 0.7
Nurinskiy 4819 26 0.5 4212 26 0.6
Osakarovskiy 1412 9 0.6 2932 40 1.4
Priozersk 3957 0 0 4057 1
Saran 4288 2 5100 0 0
Satpaev 3822 0 0 4502 0 0
Temirtau 14498 423 2.9 14350 290 2.0
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Continuation of Table 3

2 3 4 5 6 7
Ulytau 1225 1 636 0 0
Shakhtinsk 6688 116 1.7 5169 107 2.1
Shet 3419 0 0 2655 0 0
Total 94350 1854 2.0 101052 1295 1.3

The Table 3 was comprised by relying on the analysis of definitions and researches of communal hy-
giene in some regions and cities related to Karaganda city in the summer of 2016-2017. The basic aim of the
work was to define the deviation of communal hygiene from allowed limit according to region.

Conclusion

The rate of research result related to region is 1.3 % (2017 — 2.0 %), and there is no basic result or non
right result in separate Shet, Ulytau regions and Satpaev, Priozersk, Saran cities. We conducted the analysis
of defining positive rates of researches at highest level from region level in Karazhal, Zhezkazgan, Temirtau,
Schakhtinsk cities. Organoleptic and physical-chemical rates of water, that is taste, colour, general insipidity,
the rates of chlorides, sulfides and dry remnants of ferrum.

Defining the pollution of atmospheric air through laboratory observations was conducted in regional
SES according to state order. Analysis was taken from 5101 research objects and regions to research. The
highness of harmful substances from permitted concentration comprises 6.3 %, it has been proved that it is
lower than the analysis in 2016 (2016 — 8.1 %). Decrease of share weight comprised 2.7 % because of car-
bon oxide, it happened because there are no laboratories to observe the gasification of auto magistracy. Es-
pecially it was observed harmful air level of Temirtau was decreased than the last year. These rates are defin-
ing it: ammonia rate in air is decreased from 26.3 % to 9.8 % in 2017. It is defined that planned substances
were decreased from 21.1 % to 19.2 % and phenol comprises 23.5 %. The basic reason of this is the continu-
ous work of LP «TEMK» enterprise.

References

1 Mazaes B.T. KommynaneHas ruruena / B.T. Ma3zae, M.M. 'mmanees, A.A. Kopounes, T.I'. ['mnenauaa. — M.: [DOTAP-
meama, 2006. — C. 304.

2 Hemenko B.A. Kommynanenas rurueHa / b.A. Hemenko, Y.U. KenecapueB. — Anmartsl: Freomeimu Gacbuteiv, 2003, —
463 Ger.
3 CesacrpsioB B.H. IIpobnema panono6ezomacnoctn B Kazaxcrane: monorpadus / B.H. CeBactbsiHoB. — Asmarsl: Kasz-

rocMHTU, 2004.

4 MasaeBa B.T. PykoBoacTBO 10 TUTHMEHE BOJLI M MUTHEBOro BojgocHaOxenus / B.T. Mazaesa, A.Il. Unpaunkuii, T.I'. Ilnen-
HuHA. — M.: Men. nuadopm. arenrcrso, 2008. — 320 c.

5 BonpauuHoe neno B KasaxcraHe: cocrosiHue, mpoOieMbl W MOAXOAbI K HOBOW monenu / A.A. Akanos, B.H. JleBstko,
B.". AxmetoB u ap. — Acrana, 2006. — C. 145.

6 PykoBOACTBO K 1a0OpaTOPHBIM 3aHATHAM 10 001mel ruruene. — M.: Meaununa, 2009.

II.K. Eneynaesa, XX. K. )Kymaranuesa, B.J. Kopuun

Kaparanabl 00,1bICHIHBIH KeHOIp aliMaKTapbIHAAFbl KOMMYHAJIBIK
THTHeHAHBIH KOPCEeTKIlITepPi }KOHe OHBIH a1aM ar3acblHA JKeJIeTiH
OH JK9He Tepic OarbITTaphI

Maxkamana Kaparauns! oOnbicel OOWBIHIIA KOMMYHAIIBIK T'MTMEHAHBIH ayMaKTBIK TOIBIPAK, aya, CYABIH
KOpCETKIIITepi capalaHsbll, Keiibip aiiMakTapaarsl pykcar eTiIreH KOHIEHTPAnUsIaH aybITKYIIBUIBIKTap AbIH
cebenTepi MEH OJIapibl 3epTTey SAicTepi KapacTeIpblIFaH. Meicanra KaparaHnsl oOJIBICEI MEH KajlalapbH-
Jarbl KOMMYHAQIIBIK TMTUCHACHIHBIH IalbI3BIK KOPCETKIIITEepl ajbIHFaH. AJlaM ar3achblHa OKeNeTiH Kepi
(akropnapsl na apHaiibl 3epTTeyaep apKbLIbl Kaja ayKbIMIarbl 3epTXaHallapblHAa apHaibl TaIChIPbIC
OolibIHIIa aHbIKTanFaH. CaHUTAPIIBI-3MUIAEMUOIOTHAIBIK CTaHLMAMEH Oipyiece OTBIPHIN, KenTereH (usuka-
XUMUSUIBIK KOPCETKIIITEp HOTHXKECIHEe KO3 JKETKi3il OThIpMbI3. JKYMBICTBIH MaKcaTbl OOJbIC ayMarbIHAFbl
KOMMYHAJIZIBIK THTHEHA JKaF/laiibl JKOHE OHBIH aJaM ar3achlHa OKENEeTiH KeHOip MaliMeTTep KOepCEeTiireH.
ATMochepanblK ayaHBIH ©3repyiH THMIHEHANBIK TYPFhINa Oaranay TCHICHIMSCHIHAA 3HUSHIBI 3aTTapAbIH
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KypaMbIHaH 0acka OJapAblH OpTYPIl dcepiepAiH aJaM AeHCayJbIFbIHA ocepi, oJlapJblH KOHLEHTPALHUACHIH
6iy, conm Hemece Oacka MHIPEAMCHTTEPAIH aHBIKTAY KapKBIHIBUIBIFBI acepi Oousbin Tabbutagsl. AtMocde-
paNBIK JacTayLIblIapAblH KOHLEHTPALMACH MbIHA (akTopsiapra GailJIaHBICTBI ILIBIFAPHIC KOJEMi, IIBIFapbIC
Y3BIH/IBIFBI, MIBIFAPBIC KO3IHIH apaKaIlbIKTHIFEl METCOPOJIOTHSUIBIK IapTTapra (OaFbIT, SKeNIiH KbULIAMIBIFBL,
BUIFAJIBUIBIK, aTMOC(EpaNbIK KBICEIM, TEMIIepaTypajiblK KbICEIM, KYH paJHalusIChiHA OaiIaHBICTHI).
ATMochepanbIK ayaHbBIH JIACTAHYBIH 3€pPTXaHANBIK OaKpUIaylaap apKbUIBI aHBIKTAY MEMIIEKETTIK TalCBIPHIC
6oiiprama o6mbicTEIK COC-ma Gipmecin xyprizinai. 3epreyre 5101 3eprTey HbIcaHTApEl MEH ayAaHIapbIHAH
caparnTama aJblH/bl. 3USH/BI 3aTTap/bIH PYKCAT TIIreH KOHLCHTPALMAIaH XKoFapbl 00iybl 6,3 % Kypaca, o,
2016 xblIFbl capanTamMara KaparaHa, TOMEH eKeHiH nanenaesai (2016 x. — 8,1 %).

Kinm ce30ep: 1IexTi pyKcaT KOHLEHTPALMACHI, CAHUTAPIIbl KOPFAJIAThIH alMaKTap, ailMaKkThbIH OPBIHAAILY
HOMEHKJIATypachl, aHTPONOTEHJI KapKbIHIbl JCHI'eH, JIAKTO3aHBbIH MLIEKTI KOHLEHTPAIMACHI, ILIEK
TasKIIaCHIHBIH OakTepronormsuibik kepeetkimi, COC, MECT, ¢usuka-xuMusuIsIK KepceTkimTep, Onxakrac
Jopirepiep YHBIMBIL.

III.K. Eneynaesa, K. K. Xymaranuesa, B.1. Kopunn

KOMMYHaJIbHO-FI/IFI/IeHI/I‘IeCKI/Ie MmoxKasaTe/im HCKOTOPbIX PErMOHOB
Kapara}mnﬂcmoﬁ 00J1aCTH U UX MOJIOKUTEJIbHOE H OTPpUIATEC/ILHOEC
BJIUAHUE HA OPraHUu3M I€JI0BECKA

B cratee npoaHanu3upoBaHbl KOMMYHaIbHO-TUTHEHUYECKHE MOKA3aTeNll MOYBBI, BO3AyXa, Boabsl Kaparan-
JMHCKOM 007aCT! M B TOPOJCKUX PErHOHaX, a TaKkKe UX MPEAelIbHO NOIyCTHMBble KOHIeHTpanuu. [Iposenen
aHaIN3 THTHEeHNYECKHX IoKa3arenel roponoB Kaparamguackoit oonactu. IIposeneno maboparopHoe Hccie-
JIOBaHUE OTPHUIATENHHOTO JEHCTBHS Ha OpraHU3M dYesioBeKa (haKTopoB Topoiackoit cpexbl. COBMECTHO ¢ ca-
HUTapHO-3IHAEMHOJIOTHIECKOH CTaHIUe! H3ydeHO OOJBIIOEe KOTNIECTBO (DM3UKO-XUMHUIECKHUX MOKa3aTeleH.
Llenbto paGoOTHI ABIAETCS M3ydeHUE BIMAHHA TMUTUEHHYECKUX IOKa3aTeneil Ha 310poBbe HaceneHus. B koH-
TEKCTE TUIMEHNYECKOIl OLICHKH M3MEHEHMS aTMOC(EPHOro BO3[yXa M BO3JCHCTBHS Ha 3/10POBHE YeEIOBEKA
BPEIHBIX BEIIECTB ABIAETCS HEOOXOAUMBIM OOHAPYKEHHE B BO3/yX€ Pa3IMYHBIX HHIPEIUEHTOB, ONpeeie-
HHE UX KOHIeHTparuu. KoHIeHTpanus aTMOC(EpHBIX 3arps3HUTENeN 3aBUCHT OT TaKuX (PakTOpoB, Kak KO-
JIMYECTBO BEIOPOCOB, JUIMHA U3IIyUEHHS, PACCTOSHHAE OT HCTOYHMKA M METEOPOJIOTUUECKUE YCIOBHs (HAIpaB-
JICHHE, CKOPOCTb BETPa, BIAKHOCTH, aTMOC(EpHOE JaBICHHE, TEMIIEpaTypHOE AABJICHUE, COHEYHOE U3ITyde-
uue). OnpeneneHue 3arps3HEHNsT aTMOC(HEPHOTO BO3/yXa IMPOBOJMIOCE MO TOCYIAPCTBEHHOMY 3aKasy J1abo-
PaTOpPHBIMH HCCIICIOBAaHUSIMU coBMecTHO ¢ obmactHoi COC. bruto mposeneHo uccienosanue 5101 oO6bex-
ToB. IIpOIEHT BpeAHBIX BEUIECTB, MPEBBIIIAIOIINX JOMYCTUMYIO KOHLIEHTPAIUIO, COCTaBUI 6,3 %, uTo OKa3a-
Jock HUXKe, yeM B 2016 1. (8,1 % — B 2016 1.).

Kniouesvie cnosa: mpenenbHO OOMyCTUMBbIE KOHICHTPAaLMM, CAaHUTAPHO-OXpaHSIEMblE PErHOHBI, BBINOJ-
HEHHE PETUOHAIBHBIX HOMEHKJIATYp, AHTPONOI€HHO-MHTCHCHBHBIM YypPOBEHb, HPEIENIBHO OIyCTHMBIE
KOHIICHTPAIMK JIAKTO3bI, OaKTEepHOJIOTHYeCKHEe TMokazarenu kumedHod manouku, COC, 'OCT, ¢usuko-
XUMHUYECKHUE MoKa3arenu, BeecorozHas opraHu3aliys Bpaue.
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On the mechanisms of prevention destruction of pancreatic B-cells
induced by direct action of zinc binding chelators by reduced form of glutathione

It is known that reduced form of amino acid the glutathione (GRF), containing in structure of a molecule of
SH-radical is capable to prevent developing of diabetes caused by group of diabetogenic zincbinding chemi-
cals whereas the oxidized form of the glutathione (GOF) contrary to GRF only what does not contain in a
molecule of SH-group, was completely incapable to prevent developing of diabetum caused by this group of
substances. It was shown that treatment of animal GRF is followed by emergence the completely negative re-
action to zinc B-cells that it is possible to explain with binding of zinc with GRF what interfered with its in-
teraction with diabetogenic ligands. The model of the isolated pancreatic islets at which the direct influence
of substances on B-cells excluding possible interactions of the studied substances in blood and tissues is pro-
vided was applied to obtaining more convincing proofs. Results demonstrate that direct influence of GRF on
B-cells of the isolated pancreatic islets really leads to binding zinc of B-cells thanks to what its interaction
with diabetogenic helator is prevented. At the same time results demonstrate that preventive action of GRF
contrary to GOF is caused by existence in structure of its molecule SH-group through which is forming a
complex of zinc with GRF that protect destruction of B-cells at subsequent influence of diabetogenic
zincbinding chemicals.

Keywords: B-cells, R-glutathione, insulin, zinc, experimental diabetes, reduced form of glutathione, oxidized
form of glutathione, dithizon, 8-para(toluenesulphonylamino)quinolin.

Abbreviations

GRF — Reduced form of Glutathione;

GOF — Oxidized form of Glutathione;

Zn — zing;

DZ — Dithizon;

8PTSQ — 8-para(toluenesulphonylamino)quinolin;
8-0x — Diabetogenic derivatives of 8-oxyquinlin.

Background

It is known that Diphenylthiocarbazone (Dithizon) and some derivatives of 8-oxyquinolin (8-0x) are
forming of toxic chelat complexes as «Zn-DZ» and «Zn-8-0x» in cytoplasm of B-cells that result selective
destruction of B-cells within 15-30 min. and accompanied by developing of type 1 of diabetes in animals
[1]. Later it was reported preventive injection of some amino acids as Cystein and L-Hystidine contains
sulfhydril SH-radical in structure of molecule, accompanied by protect B-cells of destruction caused by DZ
and 8-ox that result prevention of developing of diabetes in majority of animals [2—5]. High durability of the
Zn"-Dithizon complex 2:1 determined by space elongation of molecule of Dithizon and disposition of two
phenolic rings on the ends of a molecule that does not prevent the atoms of sulfur and nitrogen located in the
center of a molecule to approach zinc atom. Besides, atom of zinc is located between two atoms of nitrogen
and sulfur, regarding to which affinity of zinc is very high and exceeds affinity to oxygen. [5]. It was sup-
posed that protective activity of Cystein and L-Hystidine may be determined by the presence of SH-radical
in the structure of molecule because formation of chelat complexes with DZ and 8-ox is processed by con-
nection of Zn atoms with atom of S, H, O or N [6, 7]. It was reported also that injection of Glutathione Re-
duced form protect B-cells of destruction caused by DZ and 8PTSQ [8, 9]. Meanwhile using of animal model
is difficult to obtain confirmation that preventive action of GRF is realized by binding of Zinc in B-cells and
not possible to exclude inactivation of DZ as result of possible interaction between GRF and DZ in blood,
outside of B-cells. Aim of investigation: to investigate possible direct preventive effect of amino acids GRF
and GOF on B-cells excluding possible interaction between chelator and Gluthatione in the blood.

Cepus «Buonorusi. MegmuuHa. Meorpadusi». Ne 2(90)/2018 133



G.G. Meyramov, A.S. Shaybek

Methods

Materials. Purified Isolated Pancreatic Islets [PI] from 18 Rats 4-5 days old. PI were isolated using of
2 % solution of Collagenase (SERVA, FRG) 3 times for 3 min. Washing 3 times in cold Hanks solution,
pH 7.38-7.44. Selection by using of Dextran gradient concentration solution; washing 3 times in cold Hanks
solution and followed manual selection of islets.

Group of islets 1.: 176 PI: Incubation in medium 199+Dithizon 5.6 mg/100 ml (51 mg/l) for 10 min;
Group 2: 180 PI: Incubation in medium 199+98 mg/100 ml (980 mg/1) of GRF for 20 min; Group 3: 215 PI:
Incubation in medium 199+1020 mg/l of GRF for 20 min.+ cultivation in medium 199+Dithizon
5.6 mg/100 ml (51 mg/l) for 10 min; Group 4. 152 Pl Incubation in medium 199+95.6 mg/100 ml
(956 mg/1) of GOF for 20 min; Group 5. 165 PIL. 152 PI Incubation in medium 199+97.2 mg/100 ml
(972 mg/1) of GOF for 20 min + cultivation in medium 199+Dithizon 5.4 mg/100 ml (54 mg/1) for 10 min.

Fixation of islets in Bouin for 45 min. Embedding in paraffin. Part number of PI were used for prepar-
ing of frozen cryostate sections. Staining technologies: Aldehyde-fucshine method [10—-12] was used for
analysis state of histostructure of pancreas tissue and Dithizon method formed red granules of complex «Zn-
DZ» visible using dark microscopy. Maximum of absorbance of Zn>-DZ complex extracted from PI on
spectrum of absorbance correspond for 530 nm [3] that correspond for pure complex. Sections were investi-
gated using dark microscopy

Staining by Dithizon. Preparing of Dithizon solution: 30 mg of Dithizon, (SIGMA, USA) +10 ml.
bidistillate+0.2 ml 25 % NH,OH 10 min. mixing on tempera- ture +70° at Celsium. Solution was injected
intravenously to Rabbits and to Mice 46-48.6 mg/kg. Intensity of staining of B-cells by Dithizon and by
8PTSQ was measured by histofluorimetric method [13]. Zinc content was calculated as not direct parameter
K=AB1/AB2 where: ABl-intensity of staining of islets treated by GRF+DZ and by GOF+DZ; AB2 — in-
tensity of staining of intact islets treated by DZ only (1.00) and by 8PTSQ only (1.0).

Staining by 0.4 % acetone solution of 8-para(toluenesulphonylamino)quinolin /8PTSQ/, a high specific
fluorescent reagent was used for staining of Zn-ions in B-cells. 8PTSQ formed fluorescent green complexes
with Zn"-ions visible using fluorescent microscopy [14—16].

Results

Group 1. Incubation of intact islets with Dithizon result binding of Zinc in B-cells that accompanied by
formation of red granules of chelat complex «Zinc-DZ» (Fig. 1.1) in cytoplasm of all number of islets.

Group 2. Preliminary incubation of islets with GRF 98 mg/100 ml (980 mg/l) accompanied by negative
fluorescent reaction for Zinc ions in B-cells that determined by complete not diabetogenic binding f Zinc in
B-cells by high concentration of GRF (Fig. 1.2; Table).

Group 3. Preliminary incubation of islets with GRF 95 mg/100 ml (950 mg/1) and followed incubation
with Dithizone solution not result binding of Zinc in B-cells by Dithizon determined by binding of Zinc this
period on by GRF (Fig. 1.3).

Group 4. Incubation in medium 199+95.6 mg/100 ml (956 mg/1) of GOF for 20 min; positive reaction
for Incubation of islets with GOF, a oxidized form of Glutathione not contains in structure of molecule of
SH-radical, not result binding of Zinc ions in B-cells that accompanied by intensive positive fluorescent re-
action for Zinc ions in B-cells that determined by absence of ability of GOF to form complexes with Zinc in
B-cells (Fig. 1.4).

Group 5. Incubation of islets with GOF, an oxidized form of Glutethione not contains in structure of
molecule of SH-radical, not result binding of Zinc ions in B-cells that accompanied by followed formation of
toxic complexes Zinc-Dithizone after past incubation with Dithizone solution (Fig. 1.5) and not protect
B-cell of destruction (Fig. 1.6).

Obtained results showed that direct action of GRF on B-cells of isolated pancreatic islets result binding
of almost all amount of Zn-ions in B-cells. Interaction with DZ after GRF not accompanied by forming in
B-cells of chelat complexes Zn-DZ that result prevention of destruction and death of majority B-cells. Con-
trary, direct action of GOF not contains in structure of SH-radicals not protect B-cells of formation of Zn-DZ
that accompanied by destruction and death of B-cells.

It is known that in process of formation of the Zn"*-complex with Dithizon and diabetogenic derivatives
of 8-oxyquinolin atom of zinc is fixed between S or O atoms in position 8, and N or O atoms — in positions
1 or 2 (Fig. 2) [15]. Diabetogenic derivatives of 8-oxyquinolin have in the 8 position of quinoline ring active
OH radical or other radicals contains atoms of S, N or O (Fig. 2). Isomers of 8-oxyqunolines not contains in
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this position such radicals or atoms, or if these radicals extracted from molecule not capable to form complex
salts with zinc and not possess completely diabetogenic properties. It is necessary to return the active radicals
in position 8 for to restore diabetogenic activity of substance [16]. Formation of the chelat complex by atoms
of O and N accompanied by forming of pentagonal or hexagonal rings [6].

1 Isolated Pancreatic islet. Dithizon, Dithizon 5.6 mg/100 ml (51 mg/1). Large amount of red granules of complex Zn-
DZ in B-cells; Dark microscopy; x280.

2 Isolated Pancreatic islet. Incubation in medium 199+98 mg/100 ml (980 mg/l) of GRF for 20 min; negative fluores-
cent reaction for Zinc ions with 8PTSQ as result of blocking of Zinc by GRF; fluorescent microscopy; x140.

3 Isolated Pancreatic islet. Preliminary incubation of islets with GRF 95 mg/100 ml (950 mg/l) and followed staining
by Dithizon solution; absence of red granules of Zn-DZ complex in B-cells as result of preventive blocking of Zn by
GRF; Dark micrscopy; x140.

4 TIsolated Pancreatic islet. Incubation in medium 199+95.6 mg/100 ml (956 mg/l) of GOF for 20 min; positive fluo-
rescent reaction for Zinc with 8PTSQ; fluorescent microscopy; x140.

5 Isolated Pancreatic islet of intact rabbit. Incubation in medium 199+97.2 mg/100 ml (972 mg/l) of GOF for 20 min +
+ cultivation in medium 199+Dithizon 5.4 mg/100 ml (54 mg/l) for 10 min. Positive reaction for Zinc: a large
amount of red granules of complex Zn-DZ in B-cells; Dark microscopy; x280.

6 Isolated Pancreatic islet of intact rabbit. Incubation in medium 199+97.2 mg/100 ml (972 mg/l) of GOF for 20 min +
+ cultivation in medium 199+Dithizon 5.4 mg/100 ml (54 mg/1) for 10 min+ incubation in fresh medium 199 fr 48h;
aldehyde-fucshine staining: destruction of B-cells and negative reaction for insulin in B-cells; x280.

Figure 1

Commentaries and conclusions for Figure 1

Obtained results showed that: 1) interaction of GRF with zinc in B-cells result forming of complex
zinc-GRF (Fig. 1.2); 2) this complex is more stronger and completely protect interaction of zinc with
Dithizon as of destruction oaf B-cells caused by complex zinc-Dithizon; 3) GOF on the contrary, does not
interact with zinc and does not prevent its binding by Dithizon that result followed destruction of B-cells
(Figs. 1.5, 1.6).

SH group contains sulfur atom. Meanwhile, as described above, it is known that sulfur atom participates
in formation of the chelate complexes with Zn as well as N, O and C atoms. It is known that in process of
formation of the Zn"*-complex with Dithizon and diabetogenic derivatives of 8-oxyquinolin atom of zinc is
fixed between S or O atoms in position 8, and N or O atoms — in positions 1 or 2 (Fig. 2) [6]. High durabil-
ity of complex zinc-Dithizon determined by fixation of atom of zinc between two atoms of sulfur from two
molecules of Dithizon [5] (Fig. 2). It is apparent that atom of zinc can be fixed between atoms sulfur and
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oxygenium or atom of hydrogenium (Fig. 3) of the molecule of GRF; or between of 2 atoms of sulfur from
the two molecule of GRF.
Table

Intensity reaction for Zinc ions in B-cells of islets treated by DZ, GRF, and GOF [in relative units (ru)]

Ne | Experimental conditions Histochemical methods for staining of Zinc ions
B Dithizon-method (DZ) |Fluorescent 8PTSQ-method
1 Intact islets 1.00+0.01 1.00+0.02

2 GRF 0.03+0.01 0.04+0.01

3 GRF + DZ 0.07£0.01° 0.03+0.01

4 GOF 0.97£0.03 0.98+0.01°

5 GOF + DZ 0.95+0.03 -

Note: * — p <0.001.

Results obtained by using of two high specific for zinc histochemical methods showed that: 1) GRF
formed with zinc in B-cells of not diabetogenic chelat complex (negative reaction for zinc in B-cells) and of
followed binding of zinc by Dithizon that confirmed by negative reaction with Dithizon; 2) GOF not reacted
with zinc in B-cells and not protect B-cells of interaction with Dithizon accompanied by formation of com-

plex zinc-Dithizon.

N=N—C=N— NH
S/
\Zn NlH l;l
/ g SO, Zn
NH—N=C—N = NO
CH,
Dithizon 8-PTSQ

Figure 2. Chelat complexes «Zn*-Dithizon» and «Zn"?— 8PTSQ»

HS
0
HOOC\/\)J\
N
H

NH,

H
N COOH
~_—

Fig.3. Chemical structure of Glutathione Reduced form

Analysis structure of molecule of GRF demonstrate obviously that atom of zinc can be fixed between
atoms of sulfur and atoms of oxygenium or hydrogenium at process of formation of chelat compex zinc-

GREF.

Conclusions

1. Amino acid Glutathione Reduced form contain in structure of SH-radical, 98 mg/100 ml (980 mg/1)
result binding of zinc ions in cytoplasm of B-cells that protect B-cells of formation complexes with
diabetogenic zinc binding chelators and of destruction of cells.

2. Amino acid Glutathione Oxidized form not contain in structure of SH-radical, 97.2 mg/100 ml
(972 mg/1) not result binding of zinc ions in cytoplasm of B-cells that not protect B-cells of formation com-
plexes with diabetogenic zinc binding chelators and of destruction of cells.
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3. Ppreventive effect after direct action of Glutathione Reduced form determined by binding of Zn-ions
via atom of sulfur of the SH-group and followed disposition of zinc atom between atom of sulfur and atom of
oxygen or nitrogen.
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F.F. Meiipamos, A.)K. I11aii6ex

JAuadeToreni MpIpbIIOAHIAHBICTHIPYLIBI 32ATTAPAbIH TiKeJiell dcepiMeH
TYBIH/IAFaH NAHKPeaTHT B-kacymajapbIHbIH 1eCTPYKIUSCHIHA K01 OepMeiiTiH
TOTBIKCBI3AaHABIPbUIFAH KYH/Ieri ITIOTATHOHHBIH dcep eTy MeXaHUu3M/Aepi TypaJibl

Momnekyna kypsutbiMbiHAa SH-ToOBI Oap KammbiHa KenripinreH rTmotatioH (GRF) aMHHKBIIKBLIEL,
IabeToreH i MbIPHIIOAIaHBICTRIPYLIBI 3aTTap TYBIHAATATHIH AHAOCTTIH AaMybIH OoJgpipMayra Oeiimii.
I'mrotatronsslH ToThIKKaH Gopmack! (GOF), GRF ¢opmanan Tex monexynacsiana SH-ToOBI 50K 00mybIMeH
epeKIIesieHeIi JKoHe auabeT AaMyblH TOJBIK ToKraTta anmaiael. JKanyapnapra enrizinren GRF ¢opma
B-skacymranapbelHIaFsl MBIPBILIKA TOJBIK Kepi acep eTyi KyObuibichl Oaiikanansl, siran 0yi1 GRF mpipbiines
GaitaHbICH 1Ma0eTOreH Il INTaHATICH dpeKeTTecyiHe Kefepri KenTipei fen Tycingipyre 6onansl. Herypisiv
HaKTHl JIOJIeJJieMe ally YIOiH 3epTTEeNIiHETIH 3aThlH KaH oHe 0acKka yimanapra eHyiH OoJasipMay YINiH
OKIlIAyJIaHFaH TTAHKPEATHT apallllibIFbl MOJAENb PETiHJAC MalalaHbULIbI, SFHHM 3aTTap Tikenedl B-xacyria-
JapblHa acep eTLNl. 3epTTey HOTIDKeNepl OKIIayJaHFaH ITaHKPEaTHT apallIBIKTApBIHBIH B-kacymanapsma
GRF rikeneii acepi MbIpBILIIEH OailJIaHBICBIH apTTHIPAJbl, COHBIH OPEKETiHAE AMAOETOTeHAl XeJaaTopiap
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e3apa opekerrecyi Tokraiapl. CoHbIMEH KaTap 3epTTey HoTikeci, GRF MBIPBILI KUBIHTBIFBIMEH PEBEHTUBTI
opexkeri, GOF kapchuibIFbl MosieKyia KypbuibiMbiHAa SH-TOOBI GomybiMen Tyciuaipineni, ssiin GRF MbIpbiin
JKUBIHTBIFBIHBIH KaJIbIITACYbl AUa0ETOTeH/II MBIPBILIOAaIaHBICTBIPYIIBI 3aTTAp/bIH dcepiHeH B-xkacymranap-
II6IH OY3BUTYBIHA JK0JT OepMeiii nern GomKkaHabl.

Kinm ce30ep: B-xacymanap, R-IiIfoTaTHOH, MHCYIIUH, MBIPBIII, SKCIICPHMEHTAIABl THA0ET, KaJlblHa Kel-
TIPUITeH TJIIOTaTHOH, TIIOTATHOHHBIH TOTHIKKAH (POPMACHI, TUTH30H, 8-Iapa(TOIyoJICYNIb(OHHIAMHHO)XH-
HOJIUH.

I'.I'. Meiipamos, A.)K. I11aii6ex

O MexaHHU3MaXx 1elCTBUS BOCCTAHOBJIEHHOH (pOPMBI IJIIOTATHOHA,
NnpeaynpeKIAIero JeCTPYKINI0 MaHKPeaTH4eCKUX B-Ki1eToK, BBI3BAHHY IO
NPSIMBIM BO3/1eCTBHEM IMA0ETOreHHbIX IMHKCBSA3bIBAKIIUX BElECTB

W3BecTHO, uTO BOCCTaHOBIEHHAsT (hopma amuHOKHCIOTH rmotatnoH (GRF), comepxamas B cTpykType Mo-
nekynbl SH-rpymiel, ciocoOHa IMpeaoTBpamars pa3BuTHe 1uadeTa, BEI3BIBAEMOTO IPYIIION NHabeTOreHHBIX
[MHKCBSI3BIBAIOIINX BEHIECTB, TOTJA Kak okucicHHas gopma rioratnoHa (GOF), ormmuaromascs ot GRF
TOJIBKO T€M, UTO HE COAECPXKUT B MoJieKysie SH-rpym, Obu1a moHOCThIO HECTIOCOOHA IIPEN0TBpalaTh Pa3BU-
Tue 1uabeTa, BBI3BIBAEMOTO 3TOH TPyNIoil BeuiecTB. bruto mokaszaHo, uto BBeneHue kuBoTHeIM GRF comnpo-
BOJKIAETCA MOSIBIICHUEM IIOJHOCTHIO OTPHLATEIbHON Peakiyy Ha IIMHK B B-KileTKax, 4TO MOXHO OOBSICHUTH
cBs3piBaHreM nuHKa ¢ GRF, yTo npensTcTBoBaio ero B3auMOACHCTBUIO C TUa0eTOreHHBIMU TUranaamu. J{is
MOJTy4deHUs OoJiee YOSTUTEIBHBIX JIOKA3aTeIbCTB OblIa PUMEHEHA MOJICNb W30JIMPOBAHHBIX MMaHKpeaTHdC-
CKUX OCTPOBKOB, NP KOTOPOH o0ecreuyruBaeTcsi psiMOe BO3ACHCTBUE BENIECTB HA B-KIIETKH, HCKITFOUAroIee
BO3MOYKHBIC B3aHMOJICHCTBHS MCCIICAYEMBIX BEIIECTB B KPOBH M TKAaHSAX. Pe3ylbTaThl CBHICTEIBCTBYIOT O
ToM, 4To mpsmoe BosneiicTBie GRF Ha B-KIleTKM H30JIMPOBAaHHBIX MMaHKPEATHYECKUX OCTPOBKOB JCHCTBHU-
TEJIHO BEZIET K CBA3BIBAHUIO OCTPOBKOBOI'O LIMHKA, OJlaroaps yeMy NMpeaoTBpPaIlacTcs ero B3auMoAeicTBre
¢ nuabeToreHHbBIMH Xenaropamu. OIHOBPEMEHHO pe3yiIbTaThl CBUIAECTEIBCTBYIOT O TOM, YTO INPEBEHTHUBHOE
neiictBue GRF B nmpotuBononoxHocts GOF 00ycnoBieHo HanuuueM B CTPYKType ero Mosekynsl SH-rpymm,
yepe3 KOTOpble MPOUCXOAUT (opmupoBaHue komiviekca muHka ¢ GRF, mpemsitcTByromero paspyuieHuro
B-kierok mpu nociienyromeM Bo3IeHCTBUN JHa0CTOTCHHBIX IUHKCBSI3BIBAIOIUX BEIIECTB.

Knioueswie crosa: B-xnetku, R-TmoTaTHOH, HHCYIINH, IWHK, YKCIIEPUMEHTAIBHBIN J[1a0eT, BOCCTaHOBJICHHAS
(opma rioTaTHOHA, OKUCIEHHAS (popMa TIIIOTaTHOHA, TUTH30H, §-apa(ToIyoscyIb(OHMIAMIHO)XUHOIIMH.
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Toxipubesi anTpako3aa a3 103aJbl FraMMa-cdyJIEHiH dcep eTy
Ke3iHgeri 00cpaanuKasabl TOTHIFYIbIH POJIi

3epTTey MakcaThl — KOMip IIaHbl MEH a3 Jo3aibl HoHJarsm cayieHiH (0,2 I'p) kelinri ke3eHaeri acepine
YIOBIparaH >KaHyapJlapAblH HMMYHOKOMIICTEHTTI aF3ajlapblHAa JMIHATEPAIH AacKblH TOTBHIFBIHBIH POJiH
aHpIKTay. bakputay xymbIcel 3 Tomka OeminreH Wistar karapeiHmarbl 30 aK aTalnblk ereyKyHWpbIKTapra
xyprizinai: [-rom — wmaTakrini; II-ron — kemip mansH kyTkaH Tom; III-Tom — ramma-coyneciHe jkoHe
KeMip IIaHbIHA MIANBIKKAH TOI. ToXipuOemiK ereyKyipblKrapa 3KCIEPUMEHTTIK aHTPaKO3bl MOJEIbICY
YIIiH apHaiibl apHanFaH ImaH OepeTiH kamepa KoimaueUiasl. [II-Tomrarsl xaHyapnapasl 3eprreyre 90 kyH
kamFapga  gexusmslk TERAGAM  “Co  ((ISOTREND spol. sr.o.», Yex PecnyGmmkacel) aTThbl
paguotepareBTik KouabiprbickiMern 0,2 I'p mo3aga Oip Meserte coyme Oepinumi. Coyneneyre neifin
JKaHyapJapaa TONOMETPHUSIIBI-T03UMETPHSUIIBIK, JaHbIHABIK JKYMBICHI JKYpri3ingi. O ymrin HelcaHa «Terasix»
(Uex PecryOnmkachl) CHMYISTOPBIHBIH HW30LEHTPUKATGI TEPANeBTi CTOJIBIHA OPHAIACTHIPBUIABLI, O ©3iHiH
KYPBUIBIMBI JKOHE ©JIIeMaepi OoMbIHIIa raMMa-CayJie TepareBTi CTONbIHA colikec Keneni. KeMip mraHs! sxoHe
paguanusHEIH Oipiiece acepl JUIMUATEP/IH THIePIepOKCHIAUSICHH TybIpa OTHIPHI, HEFYPIIBIM TEPeHIpeK
BIKIaN KepceTkeH. KeMip mraHpl MeH pamuanusuiblk QaktopasiH biknanbiHad JK skone MJIA memmiepiepi
apThII, OHBIH ece0iHeH 3epTTey HbICaHANAPBIHIA TOTHIFY KYH3eiCIHIH ecelieHe KYPreHi TipKei.

Kinm coe30ep: panuauus, keMmip LIaHbl, JUNUACPIIH aCKbIH TOTBIFBI, Oipyiece acep ery, 3USHABI OHAIPICTIK
JKaFamap.

Ozexminici

3usHIBI OHMIPICTIK TOJUTIOTAHTTAp ITHEBMOKOHHO3MAP CHSAKTHI KOCIMTIK aypylapabl TyIbIpabl.
[THEeBMOKOHMO3/1ap — Y3aK yaKbIT OOMBI IAHJIBI JIACTAFBIIITEIPMEH THIHBIC &Iy 9CEPIHEH OKIEe JTaMHTBIH
muddy3aer uHTEpcTUIHANAB HUOpO3Iapabl KoCiNTik aypy. by aypy Tay-keH, Tackemip, acOecT, MalIdHa
’Kacay OHIIpICIHIH >KYMBICIIBUIApa Ke3ece/li )KOHE aya apKbUIbl OKIere TYCKEeH IaHIapIblH (U3nKaIIbIK-
XUMMSUIBIK CPEKILICTIKTepiHe OalaaHbICThl. ByJl NMHEBMOKOHMO3map Oiprora (uOpo3asl cumarra, Oasy
aCKBIHATHIH, KOOIHEce KYKIalbl eMeC aypylapMeH acKbIHYbl, KeOiHEce CO3bUIMAIBl Kallka aypyJiapbIMEH
ackpIHynapsl Oonazel [1, 2]. Amuteprenai a’spo3oiibaepAeH 0OJFaH MHEBMOKOHMO3Ap (MeTasuI-aJuIepreH i
MIaHJapHhl, IJIAaCTMACC a’3pPO30JIbAaphl, OPraHUKAIBIK [IaHJAphl): OSpUILINO3, aTIOMHHO3, (epMep oeKmeci
XoHe 0acka CO3bUIMANBI aca Ce3iMTalbl MHEBMOHUTTEpP. MyHJIall MHEBMOKOHHO3JAp Ke3iHIE OKIeJe
WHTEPCTUIMANIABl HEMECe TpaHyJe3Ji yAepicTi cumarra OOJIaTBIH CO3BUIMANBI OPOHXO-OpPOHXOJHTTED,
anpBeonuTTep OOMampl. Memmepi 10 MKM-ZieH a3 OOJIaThIH IlIaH-TO3aHAap OOJIIIEKTEPIHIH OKIIEHIH MIeTKI
OpOHXHOIIIAp MEH aNbBeoJiapjia KaJIbI KOIObI MHEBMOKOHHO3 aypYybIHBIH HETIi3r1 MaTOTeHE3iH TYbIPaJbl.
ChIpTTaH TYCKEH MaHaap oKmese (Haroiuro3 apKelibl albBEONATBIK MaKpOPartTapMeH KONBLUIBIIN, ar3aHbIH
abBEOJIAHbBI TA3apTyFa OArbITTATIFAH 0ACThl MEXaHU3MICPIMEH TasapThutazbl. COHBIMEH KaTtap 60c KpeMHUI
KOC TOTBIFBIHBIH aJbBEOJIABIK MaKpodartap sl 3aKbIMJIAYbI )KOHE OJIAP/IBIH dcepiHeH (HUOPOTCH/IIT KOFaphl
3aTTap MEH IUTOKUHJIEPJIH maiiia OoJybl eKIleJe aHTPaKOo3[bl ITHEBMOCKIEPO3IbIH JaMyblHAa BIKIAT
sKacaiael [3-5].

Kopiaran opragarbl JIaCTarbIIITApIbIH, 9CIpece KaTThl 3aTTapbiH, (PHOPOreHMIl MIaHIAPIbIH Y3aK
VaKbITTBIK 9cepl OKIe KBhI3METIHIH >KYMBICBIH TOMEHJCTII, aF3aHblH TOTHIFYFBI KapChl TYPY JXXyHeciH
OastyaThll, TOTBIFY KYW3ENICIH TYABIPaIbl JKOHE OKIeIe KaObIHY jKacyllanapblH icke Kocaubsl. COHbIMEH
KaTap OoCpaaMKanJbl TOTBIFY YIEpICTepi JXOFapiaybl Ke3iHIe TOMEH MOJICKYyJIajibl 3aTTapAa JKOHE
MaKpoOMOJIeKyIajiap/ia, SFHA aKybl3[ap/a, HYKIeWH KBIIIKBULIAPBIHIA JKOHE IJUIONPOTEHATEPC MaTOO0-
THSJIBIK TOTBIFYJIAp KYpyl MYMKiH [6, 7]. AF3aFa TYCKEH DHJOTCHII KOCBUIBICTAp OOCpaJUKANILl TOTHIFY
YpZiciHe YIIbIpaiiibl sKoHe oNapAblH YAepYl ayTOaHTUTCHACPAIH €Ki TYpiH Ty3yl MyMKiH. OnapIslH aKybl3
MOJICKYJIaJlapbIMEH KOCBUIBICYBI OapbIChIHAA OPraHM3MHIH ayTOMMMYHIBI KayaOblH OepeTiH KOHBIO-
TUPJICHICH aHTUIeHAED Ty3U1yl MyMKiH [8, 9]. B.T. BennukoBCKUiAbIH MiKipi OOMbIHIIA, ayTOAHTUT€HACPIAIH
TY3UIyl o7 coJl MakpoMOJeKyanapAarbkl OTTETiHiH OeiceHai (opMalapbIHBIH TOTBIFYBIH TYXKBIPHIMIANIBL.
KemnTeren MakpoMmojeKyJdalapiAblH IIIIHAE OTTEriHiH OejaceHai (opmanapbl KajblIThl aHTUICH
JIETEPMHUHAHTTAp/Ibl KOWBIN, 0acka yjaepicTepii >Kypri3e OTBHIPHIN, 3HIOTCHAI MaKpOMOJICKYIAIap IbIH

140 BecTHuk KaparaHguHckoro yHusepcureTa



Toxipubeni aHTpako3ga a3 Ao3arnbl raMMa-cayreHiH ...

KacHeTTepiH OY3y apKbUIbl IMATOJNOTHSIIBIK JeTCepPMUHAHTTAp Ty3edi. HoTmkeciHme MmakpoMolekynanap
TOTBIFY apKbUIBl AHTUTEHTE aWHaIBIN, ar3aHblH ayTOMMMYHJIBIK >KayaObIHBIH JaMyblHa 30p YJIeciH
turizeni [10].

JIAT-H HU3HONOTHSITBIK KaFAaia TeKeIyl TOTHIFYFa KapChl KOPFaHBIC KYHECIMEH JKy3ere acabl, Kei
yakpITTa OYJl KOpFaHbIC JKyie KhI3METIHIH >KOWBUTYbIHA KOpPIIaFraH OPTAHBIH OPTYPJi JKaFBIMCHI3 (haKTOPHI
acepiH Turizyi MmyMmkid [11]. Bys xy#eHiH opTypJii MaTOJOTHSUIBIK YAEPICTIH KaJlbIITaCyblHAA aMpbIKIIA
MaHBI3/Ibl OPBIH ANATHIH]IBIFBIH, CE3IMTAIbLUIBIFBIHBIH KOFAPBUILIFBIH KOHE JKOHE OYJI KYHEHIH OY3BUIBICHI
Ke3iH/e KeH KeJIeMJIi 3apJanTapiblH OOJNaTHIHIBIFBIH €CKEPE OTBIPBIN, KOMIp IIaHBl KOHE PaJHAIlUSTHBIH
KOCapibl ocepi Ke3iHmae Oyl JKYHEHIH opeKeTTepi Kaliapl MarIyMaTTapbl ay OarbIThIHA COMKEC 3epTTey
JKYMBICBIMBI3JIBIH MAaKCaThl PETiHAE 3USH/ABI IOJUTFOTAHTTAP/BIH OCEPIHEH TYBIHAAFaH MaTOJOTHSUIIBIK
yaepicrepaeri JIAT sxyiieciHig peniH aHbIKTay OOJABI.

Maxcamoi

A3 1103aJIbl Y-COyJIeJIeHy MEH KOMip IaHBIHBIH KOCapJbl dcepi Ke3iHJe ar3aJiaFbl JTUMHUATEPIIH acKbIH
TOTBIFY OHIMJICPiHIH ©3TePiCiH KeHiHT1 Ke3eHE SKCIIEPUMEHT TYPIHJIE 3ePTTEY.

Mamepuanoap men adicmep

JKyMBICTBIH KOWBUIFaH MaKCaTThIHA JKETY YIIiH, Tokipuoe 30 (m = 220120 r) aTanbikK aK ereykKyHphIK-
TapFa yiiI Ton OOMbIHINA XKypriziami. I-ronm — OGakeuiay (n = 10); II-rom — xemip IIaHBIMEH yJIaHFaH TOI
(n=10); Ill-romn — keMip MaHBI KOHE HOHIAYIILI CAYJEMEH Kocapiibl yianraH tom (n = 10). Dxcnepu-
MEHTTIK aHTpPaKO3[[bl MOJEIBACYAC IMAaTOTEHIIK IIaHIapJbl apHaibl IIaH Oepyre apHalFaH Kamepajaa
50 Mr/M’ KOHLEHTpanusga KyHine 4 cararran 12 anta Goiibl keMip mamsl Oepinai. III-TomTars! xaHyap-
napasl 3epTreyre 90 KyH KanraHaa y-cayJieci Oepinai. JKanyapnapasl coyneney «Teragamy paguoTeparneBTik
kouabIpreia 0,2 I'p y-coynecine coiikec OONATHIHIAN TOMOMETPHUSIBI-T03UMETPUSIIBIK ANRBIHIBIK KYPTi-
3UIreHHeH coH Oepinai. MoHpaymbl coyine ke3i peTiHze OCo paauifOeNicCe i AIEMEHTI KOJIaHBUIIBL.
XKanyapmap >xkapThutail JeKanmuTaus dJiCi apKbUIBI 3epTTeyre ajblHABL. Tekcepicke Oayblp, KOKOaysbIp,
THMYC, KIHIIIKE IimeK Oe3TyHiHaepi koHe OyiHpek ycTi Oe3iHeH I'OMOreHAThl >KacCalbIHABI JKOHE KaH
muMmonurrepi anbiHAbl. bynapnan numen xowstoratein (AK) B.b. I'aBpunoB, M.U. MemkopyaHasHbIH
(1983) xone manon muanbiaerumin (MJIA) C.I'. Kontoxoea »oHe aBT. (1989) omicTepiMeH aHBIKTAJIIBL.
XKanyapnapra Toxipube xyprizy KP Jlencaynasik cakray MuHucTpiniH 2007 sxbutbl 25 mmimaeneri Ne 442
«Kazakcran PecryOnvkachlHAaFel KIMHHKAFa JEHIHTI, MEIUIIMHAIBIK-OHOIOTHSUIBIK SKCIICPUMEHTTEPII
XKOHE KIMHUKAIBIK CBIHAKTApABl JKYPTi3y Typaibl epexeciHe» [12] cail opeiHAanapl. 3epTreyniH
HOTHIKEJICPIHE CTATUCTHKAIIBI OHJICY JKYPri3iiin, epekiemkTepi ~-CThIOICHT KPUTEPUHIMEH OaraiaHIbl.

Homuoicenep oicone manoay

JKyprizinren 3eprreyiepnid HoTWXKeNepi OONBbIHINIA, TUEH KOHBIOTATHIHBIH MeJIIepi KeMip IIaHbIMEH
ylaHFaH >xaHyapnapiasiH OaybipeiHga (1-xecre) 0,68+0,05-ten 1,1920,17-re (p <0,05), xiHimke imex
mamparyriagepiaae 0,3610,03-ren 1,1140,10-ra (p < 0,001), Tumyc Tiniage 0,48+0,04-ten 1,0210,14-ke
(» <0,05) xone merki kaH Jumdormrrepinae 0,28+0,02-men 0,35+0,02-re (p < 0,05), OakpuLIaygarbl
KOPCETKIILTEH CaJBICTBIPFaH/Ia, KOFapiaFaHbl aHBIKTAJIIbL, SIFHU TOXKIPUOENiK aHTpako3ga Oy TiHAEpIiH
KYPBUIBIMIBIK MeMOpaHaJlapblHAa JTHIONCPOKCUIANNSHBIH KapPKBIHIBUIBIFBI KOFAphl OOJFaHBI OailKaibl.
Bocpagukanasl TOTBIFYIBIH TYPJIl MYIISIEPAETi 9p AdpEexkeIeri e3repicTepi KacyIIaHBIH TOTHIFYFa KapcChl
XKYHECiHIH e3repiciH kepcereai. JueH KOHBIOraThIHBIH MOJIIIEP] yJIaHFaH jkaHyapiapAblH Oyhpek ycti 6e3i
MeH KeKOaybIp TiHAEPIHIE KaJbINThl TONTAFbl KOPCETKIIINEH CANbICTHIPFAaHIa HAKThl ©3repMereHi TipKenIi
(p > 0,05).

Kemip mraHsl MEH MOHIAFBIIN COYJICHIH KOCApibl 9CEPIHCH YJIaHFaH >KaHyapsiapAa JUeH KOHBIOTaThl
Meumepi  OaywippiHga 0,6810,05-tern  0,84+0,06-ra (p <0,05), xiHimke imexk JuM@OTyHiHACpiHIS
0,36+0,03-ten  0,66%0,05-ke (p < 0,001) >xome 0,28%0,02-men 0,3410,02-re (p <0,05), OakbuTayTaFbI
KOPCETKIIINEeH CalbICTBIPFaHAa, JKOFapiaraH, al THMYC JXOHE KOKOayblp TIOMOIEHAaTTapblHAa IHeH
KOHBIOTaThl MeJepi, Oakpiay TOOBIMEH CaJbICTBIPFaHIa, ©3repiCKe Tyce KOMMaraHIbIFbl aHBIKTAJIBI.
Juen koHbIOTaThH OYHpEK ycTi Oe3iHze, KepiciHile, maH-paauauusiiblK Gakropabi acepined 1,1610,11-nen
0,48+0,03-ke neitin TemeHaereni Tipkeni (p < 0,05) (1-kecre).
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l-xecTe

KeMip maHbIHBIH KdHe HIAH-PATHANMSJIBIK (GaKTOPABIH dcep eTy Ke3iH/eri JueH KOHBIraThl MeJIepi

. Kewmip mansr +
Bakpuay ToObI-1 Kemip miaHsIMeH ynaHFaH .
3epTTey HBICAHBI (n = 10) Tor-1I (1 = 10) MOHAFBIII CIyJIE dCEPiH
anrad Tor-I11 (n = 10)
Baysip 0,68+0,05 1,1910,17* 0,84+0,06*
Kexbaysip 1,27+0,10 1,25+0,11 1,0540,08
Kinimke imex Oe3tyHinaepi 0,36+0,03 1,1140,10%* 0,66+0,05%*
Tumyc 0,48+0,04 1,024+0,14* 0,5210,04
Bytipexk ycri 6e3nepi 1,1610,11 1,4310,12 0,48+0,03**
HleTki KaH TuMpoUUTTEpI 0,2840,02 0,35+0,02* 0,3440,02*

Ecxepmy. I-mi Torka colikec aifbIpMaImsuisk * — p < 0,05; ** — p < 0,001.

JKypriziareH 3epTrey MalliMETTEpl, KYMBICThIH MaKCaThlHa COMKEC KOPCETUIrCHICH, KOMIP IIaHbIHBIH
ocepi Ke3iHIe MaJlOH IUANBACTHIIHIH Memepi (2-kecte), Oakpulay TOOBIHAAFHI MOJIIEPIMEH CajbICTHIP-
FaHJa KekOaybIp/a, aca e3repicKke YIIblpaMaraHbIFbl aHBIKTAIIbl, OipaK COHAA Ja MeJNLIEpiHiH TeMEHAEY
ypaici OGaiikannel (p > 0,05). 3eprreyre anbiHFaH O0acka HMMMYHOKOMIIETEHTTI MYLIeJepAe MajloH
IUabIeTUl MOJIIEPiHiH HAKTHI TYPIE apTy KYObUIbICH OaiKanael: O0ayblp romoreHarsinga 0,1310,01-nen
0,18+0,01-re (p < 0,05), xiximke imek Oe3ryhinaepinge 0,05+0,005-tren 0,08+0,007-re (p < 0,05) neiiin,
tumyc TiHinge 0,18+0,01-men 0,2510,03-ke (p < 0,05) neitin, Oyipek yeri 0e3i TiHime 0,2210,02-neH
0,30£0,03-ke (p < 0,05) nmeiiin xone mrerki kaH Tumdonurrepinge 0,08+0,007-nen 0,1240,01-re (p < 0,05)
JeWiH HaKThl aQpTKaHbI aHBIKTAJIIbI.

2-KecTe

KeMip maHBIHBIH %kJHe MIAH-PATHANUSJIBIK (PAKTOPABIH dcep eTy Ke3iHaeri MajloH JHANbIeruAIHIH MoImepi

. KeMip 1ranbl + HOHAAFBIIT
Bakputay ToOBI-1 Kewmip manpiMeH yinanran .
3epTTey HbICaHbI (n= 10) Tor-1I (n = 10) coyIie acepiHe YiIbIparaH
ton-1I1 (n = 10)

Baysip 0,13+0,01 0,1840,01* 0,22+0,02**
Kexobaysip 0,33+0,03 0,27+0,02 0,1940,02*
XKininike imek Oe3TyHiHgepi 0,0540,005 0,08+0,007* 0,09+0,01*
Tumyc 0,18+0,01 0,25+0,03* 0,2940,02%*
Byiipek ycri 6e3nepi 0,22+0,02 0,30+0,03* 0,39+0,04*
Hletki Kan TUMPOLUTTEP] 0,08+0,007 0,1240,01* 0,1240,01*

Eckepmy. I-1i Tomka colikec aiipipMaibuislk ¥ — p < 0,05; ** — p < 0,01.

[Ilay MeH WOHAayIIbl COyJEHIH OipJecKeH ocepiHe YIIbIparaH >KaHyapiapIblH KeKOayblp TiHiHEH
JKacaJlbIHFaH TOMOTCHAThIHIAFbl MaJIOH TUANIbACTUII MeJiepin (2-kecte), OakbUIaymarbl KOPCETKIIIICH
cansicTeipradga, 0,33+0,03-ren 0,1910,02-re (p <0,05) TemeHmereH, an 3epTTeyre aJblHFaH TiHAEPIiH
TOMOTCHATTAPBIH/IA KYMbIC MaKcaThl OOWMBIHINA, MAJOH JUANIBJICTHJII MOJIIepi HAKTHI TYPHAE >KOFaplaraH,
aran aitkannaa, Oaysip TiHiHAe 0,1310,01-1en 0,2240,02-re (p < 0,01), xiHimke imex Oe3TyHiHAEpiHIC
0,0510,005-ten 0,09+0,01-re (p < 0,05), Tumyc tiniage 0,18%0,01-gen 0,29+0,02-re (p < 0,01), Oyiipek ycti
0e3i Tinige 0,2240,02-nen 0,3910,04-xe (p < 0,05), merki kan numdonurrepinae 0,08+0,007-nen
0,1240,01-re (p <0,05) nmefiin >xorapian KeTkeH. KaibIlThl jkaFmaiia ar3aHbIH KYPaMbIHA JTUMUATEP/IiH
aCKbIH TOTBIFYBI YJAEpiCiHIE TYy3UIETIH OacTamkbhl KOCBLIBICTAp IaMajibl MeIepje OoJiFaH Kardaima
(du3noNIOTHsAIBl  BIKMaAAa Oonambl. MemOpaHanblK (HOCHOIUIMATED KyPaMbIHIAFbl MAaHWKBIIIKBLIIAPHI
KaJIBIKTapbIHBIH ~KAWTBIMABI THIPOGMIBAI-TuApoGOoOTE  aybicnalibl KYpyl XoHEe OnomeMOpaHaHBIH
KBI3METTI KaFIalbIHBIH ©3repyi, MeMOpaHaMeH OainaHbICTarbl (pepMEHTTEpIiH KaHUTBIMIBI TYpAE TeXemyl
CHSIKTBI KaMTBIMIbI KYOBLIBIC-©3repicTep, MIaH-paadalusuIblK (aKTOPIBIH dcepl Ke3iHae KeKOayblp MeH
Oyiipek ycrti Oe3nepinae Oaikanabl. bocpaukanigap TOTBIFYBIHBIH CKIHIIUIIK ©HIMAEPI 3aKbIMIAyIIbI
peTiHae ocepiH KepceTeli, MYHAal 3aKpIMAAylmIbl ocep KekOayblpmaH Oacka 3epTreyre ajblHFaH
HbICAaHAJIAP/a AaHBIKTAIIbI.
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Kopvimuinowbl

DKCIEPUMEHTTIK 3epPTTEY KYMBICBIHBIH HOTHXKeJepi OOWBIHINTA KOMIp IIaHbI JKOHE [IaH-PaJIAaIsUTBIK
(dakTopiapra yiibIparaH TOKIPHOETIK ereyKyHpbIKTapablH OOCpaauKaiabl MopTeOeci 3epTTeyre ajblHFaH
ar3anapja Kypaeli e3repicke yiiblparad. /IMeH KOHBIOTAThI )KOHE MAJOH JUANIBICTH/II MeJepiepi 0aysip,
JKIHIIIKE iIIeK Oe3TyHiHAepiHAe >XKoHE IIeTKI KaH JUMQPOLUTTEPIHAC KalbIIThl KOPCETKIIITEH HAKThI
neHreiire sxorapiarad. JIAT enimumepi Meiiepi KeMip IIaHbI MEH paJualldsIbIK (aKTOPAbIH bIKHAJIbIHAH
apTHII, OHBIH eceOiHeH 3epTTeY HbICAHANAPBIH/IA TOTHIFY KYH3eiCiHiH eceJIeHe KYpPreHi TipKei.
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JL.E. YUynen6aesa, O.3. Unbnepbacn

Posb ¢B0OOGOAHOPAAUKAIBLHOTO OKMCJIEHHS NPU AHTPAKO3e
Ha (poHE MAJIOH 103bl HOHU3UPYIOLIET 0 U3JIyYeHHS

Llens uccnenoBaHust — U3y4eHHE POJIH CBOOOIHOPAIUKATBHOIO OKUCIEHHS B MMMYHOKOMIIETEHTHBIX Opra-
Hax ¥ KJIETKaX B OTJAJICHHOM IIEPHOAE NIPH KOMOWHUPOBAHHOM BO3JICHCTBUH MaJIOH J103bI FaMMa-H3IIydIeHUS
(0,2 T'p) u yromsHoit nbLTH. VccnenoBanue nposeneno Ha 30 kpplcax-camuax JuHUE Wistar, pa3[eneHHbIX Ha
3 rpynnosl: I rpynna — unTaktHble; 1l rpynna — 3arpaBneHHble yrosubHOU nbuibto; 111 rpynna — noasep-
rasIyecss KOMOMHHPOBAHHOMY BO3/ICHCTBHIO YTOJBHOU IBUIM M raMMa-o0iydeHus. [lyisi BOCIIpOM3BEACHNUS
SKCTIEPUMEHTAIBHOTO AaHTPAaK03a y TIOAOMBITHBIX KpBIC HCIONB30BANU CIEHHUANBHYIO HHTANAIHOHHYIO
3aTpaBoyHyto kamepy. XKusoTHbix III rpynmsr o6myganu 3a 90 CyToK 10 HCCIEIOBaHUS Ha paluOTEpaneBTH-
geckoit yeranoske TERAGAM *Co («ISOTREND spol. s.r.0.», Yexnsi) oguokparso, o 0,2 I'p. Jlo 06myue-
HHS TTPOBOAMIIACE TOMOMETPHUYECKO-103UMETPUUECKAs TOATOTOBKA SKCIIEPUMEHTANIBHBIX )KUBOTHBIX K 00ITy-
YEHHUIO: 00BEKT MOMEINAICS Ha W30LEHTPHUECKOM TEPAIleBTHYECKOM CTOJIE PEHTTeH-cUMysTopa «Terasix»
(Yexust), KOTOPBIA CBOEH KOHCTPYKIHEH M MapaMeTpaMH COOTBETCTBYET TE€PANeBTHIECKOMY CTONy raMMa-
obrydatens. MoHn3upyromas paguanusi B COYETaHUH C YTOJIBHON MBUIBIO B OTNAJICHHOM ITEPHO/E OKa3bIBAET
OoJiee BEIpaXXEHHOE BO3JCHCTBHE, YeM IPU Pa3feNbHOM JeWCTBHH, (GOpMHUpOBaHHEM CHHIpOMA JIUIUIHOMN
TUIepnepokcuaaluy. BiusiHue coueTaHHOTro BO3JCHCTBHS YrOJbHOM NbUIM M HMOHU3MPYIOUIEW paauanuu
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npuBeno K ysenndeHuto ypoBas K u MJIA, npuBoASIIMX K Pa3BUTHIO JBOWHOT'O OKUCIUTEIBHOTO CTpecca B
uccaeyeMbIX 00beKTax.

Kniouesvie crosa: paaunanys, yrojgbHas Iblb, NIEPEKHUCHOE OKUCICHUEC JIMITUIO0B, KOMGI/IHI/IpOBaHHOG TeUCT-
BUEC, BPCAHBIC ITPON3BOACTBCHHLIC YCIIOBHUA.

L.E. Chulenbayeva, O.Z. llderbayev

The role of free radical oxidation at antracosis on a low dose of ionizing radiation

Aim or research: the study of the role of free radical oxidation in the immune organs and cells in remote peri-
od the combined effect of low dose of gamma radiation (0,2 Gy) and coal dust. Thirty male Wistar rats were
divide into three groups: I — control; II — exposure to coal dust; III — combined exposure of coal dust and
radiation. Inducing anthracosis in rat models using an exposure chamber was successful. The animals were
placed into cone-shaped compartments, with their vertices attached to the side walls of the exposure chamber.
The animals of III groups were irradiated 90 days prior to the study at the TERAGAM *°Co radiotherapy unit
(«ISOTREND spol. S.r.o.», Czech Republic) in a single dose of 6 Gy. Prior to the exposure, there was
topometric-dosimetric preparation of the experimental animals. To this end, the object was placed on an iso-
centric therapeutic desk of Terasix X-ray simulator (Czech Republic), which is similar to the therapeutic desk
of the y-irradiator by its construction and parameters. lonizing radiation combined with coal dust in remote
period has a more pronounced effect for the formation of lipid hyper peroxidation syndrome than if they were
separate. Influence of the combined effects of coal dust and ionizing radiation resulted in increased levels of
DC and MDA, resulting in the development of dual-oxidative stress.

Keywords: radiation, coal dust, lipid peroxidation, the combined impact, harmful working conditions.
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On the methods for prevention by aminoacids of developing of diabetes
induced by chelat active chemicals

In article are presented data on methods of prevention developing of experimental diabetes caused by
chemical diabetogenic zinc binding substances (DZS) as about of possibilities for contact with which of hu-
man for the last years gradually increase. Among them the main attention is fixed on ability of aminoacid of
glutathione to prevent diabetogenic action of this group of substances. It is showed that the high affinity of
glutathione for zinc determined by presence in structure of its molecule of SH-radical which protect by
blocking of atom of zinc in B-cells of interaction of it with DZS accompanied by formation of complexes
DZS that result destruction and death of pancreatic B-cells within 15-30 min. Also are presented data about
ability of two other aminoacids contains sulfhydryl groups in structure of a molecule to prevent development
of diabetes caused by DZS as data on the some drugs possess high affinity and chelat properties for zinc.

Keywords: B-cells, diabetogenic zinc binding chemicals, glutathione, insulin, zinc, experimental diabetes,
glutathione reduced form, glutathione oxidised form, diphenylthiocarbazone (Dithizon), derivatives of
8-oxyquinolin.

Abbreviations

DZS — Diabetogenic zinc binding chemicals;
DZ — Diphenylthiocarbazone (Dithizon);
GRF — Glutathione reduced form;

GOF — Glutathione oxidised form.

Background

More than 80 years ago Scott and Fischer were separated insulin from the native pancreas as Insulin-Zn
complex and supposed that the presence of Zn-ions determined physiological activity of insulin [1, 2]. Inter-
est for this problem is increased after reporting by these authors in 1938 that in pancreas of diabetic patients
total amount of Zn is not more than 50 % in compared with non diabetic men. They found 0.07 mg of Zn per
1 g of pancreas tissue of diabetic patients comparatively with 0.14 mg per 1 g pancreas of healthy persons.
Analogical result was obtained by Eisenbrandt and coll. [3]. A large amount of Zn"*-ions was found in hu-
man pancreas of healthy men. K. Okamoto discovered in pancreatic B-cells a large amount of Zn"> [4]. It is
supposed today the important role of Zn-ions in processes of storage of insulin in B-cells [5, 6]. There are
proportional dependence between content of Zn-ions in B-cells and in cytoplasm. Decreasing of content of
deposited insulin accompanied by decreasing of amount of Zn-ions in B-cells. It is known that Zn-ions take
part in processes of synthesis as in cristallization of insulin. It was showed that pancreas of mammals-
animals, birds and in earth-water animals contained a large amount of Zn-ions.

The amount of Zn is evidently decreased in experimental diabetes induced by any causes [4]. Zn" is
able to be accumulated in pancreas tissue. Administration of Zn"” in organism accompanied by increasing of
total amount in pancreas in 4-20 times. 0.3 % of Zn"* administrated in organism was accumulated in
pancreas of alloxan diabetic rats comparatively with 2.6 % in healthy animals. H. Kawanishi and
K. Okamoto by aid of electron histochemical microscopy confirmed that in B-cells Zn-ions are located in
B-granules, a deposited form of insulin [7]. S. Yokoh and coll. showed that Zn"* is concentrated in central
part of B-granules, in periphery and partly in cover of granules.

Zn-ions in cytoplasm of B-cells have the coordinate number 4 and 6 and interacted with chemicals
which formed with Zn-ions chelat salts in which atom of Zn'? is fixed between a few other atoms (8). The
affinity of Zn-ions to formation of chelats is evidently more high comparatively with other metals of main

group.
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Diabetogenic activity of zinc binding chelators dithizon and derivatives of 8-oxyquinoline

Dithizon (diphenylthiocarbazon) is one of most active chelators [4, 9]. Dithizon formed various
modifications of red colour chelats with 18 metals. It possess a marked high affinity to Zn-ions and formed
very rapidly past injection chelat 2:1 that accompanied by destruction and death of B-cells within 15-30 min.
and developing of 1* type of diabetes 48—72 h later. It was showed that first changes in cytoplasm of B-cells
appeared 5 min past injection of DZ as small zones of destruction of cytoplasm. More detail analysis using of
transmission electron microscopy showed that process of destruction of B-cells started by destruction of
B-granules.

For the first, the 2-3 B-granules are destructed with forming of small zones of destruction of cytoplasm
of B-cells [10], not more than 3—5 % of total surface of section of B-cells. 15 min later the sizes of these
zones rapidly increased until 30—40 % of surface of B-cells and 1-2 h past injection almost all cell’s matrix,
80-90 % of section’s surface, is destroyed completely. We showed that these changes are not visible on light
microscopy but very well discovered by transmission electron microscopy. Destructive histological changes
developed a few days later — are secondary changes as result of not visible destroying of B-cells within first
few minutes after forming of chelat complex in cytoplasm of B-cells.

Thus, it was concluded that destruction of B-cells past injection of diabetogenic doses of dithizon is de-
termined by destructive action of complex Zn-DZ on structures, for the first — B-granules of B-cells, within
first 15-20 min. past forming of complex in cytoplasm of B-cells.

Diabetogenic derivatives of 8-oxyquinoline

A. Albert in 1947 reported that 8-oxyquinoline which usually belong to not toxic substances, is very
toxic for cells in the presence of metals and for the first time — of Zn-ions. It was showed that this fact de-
termined by ability of 8-oxyquinoline to form with metals the chelat metal-complexes which are toxic for
B-cells [11, 12] as complexes formed in B-cells by other chelat active substance as dithizon. Studying of
toxicity of 8-oxyquinolin for B-cells K. Okamoto [9] reported that injection of it to animals accompanied by
developing of experimental diabetes. Later it was showed that injection of 18 derivatives of 8-oxyquinolin
and of 8-oxyquinaldin accompanied by rapid developing of heavy diabetes in animals. It was noted that all
these chemicals have in position 8 of quinolin ring OH-group or any other radical contained atom of S or
atom of O. Six isomers of 8-oxyquinolin not contained in position 8 of the active group are not able to form
chelat complexes with Zn-ions and not induced experimental diabetes. Experimental diabetes is induced by
derivatives as 8-para(toluenesulphinylamino)quinolin /8PTSQ/, 8-para(benzolsulphonylamino)quinolin
/8PBSQ/, 8-para(methansulphonylamino)quinolin /8PMSQ/ 5-para(acetaminophenylaso)-8-oxyquinolin
/5A80X/, 8-hydroxyquinaldin, 5-amino-8-hydroxyquinolin and others (Fig. 1). It was demon strated (9) that
injection of these derivatives result selective necrosis of B-cells and developing of diabetes. Injection of the-
se chemicals in doses of 30—-100 mg/kg accompanied by developing within a few days of heavy diabetes with
marked degenerative changes in islets.

It is known that most stable complexes are formed when atom of Zn is fixed between 2 atom of N, S
and O of molecule of chelator. Later it was reported that only derivatives of 8-oxyquinolin contained in
position 8 of quinolin ring of the hydroxyl or other radical contained atoms of S, N or O possess
diabetogenic properties. Atom of Zn is fixed between atoms of S and O in position 8 and between atoms of N
and O in position 1 or 2.

It was reported, what is more, that extraction of these radicals from position 8 accompanied by
complete disappearing of diabetogenic properties of chelators [9]. Formation of chelats by atoms of O and N
of chelator result usually forming of pentagonal or hexagonal rings [8, 9] (Fig. 1). Pentagonal rings are more
stable. The most stable are quadrangular complexes with atom of S. It is known that derivatives of
8-oxyquinolin formed quadragonal complexes with atom of S often. Electrons of indivisible pair are
displaced from donor-atom of N in position 1 to Zn atom.

On the base of data obtained by A. Albert, it was supposed that toxic effect of 8-oxyquinolin is deter-
mined by its ability to bind and eliminate ions of metal from B-cells. But later this hypothesis was not
confirmed: it was showed that long time prolonged elimination of Zn-ions from B-cells result any effect on
the state of histostructure and function of B-cells.

Finally, S. Rubbo and A. Albert established that toxic effect of 8-oxyquinolin determined by its ability
to form in cells toxic complexes with metals [11] that many times was confirmed later. It was showed that
presence of chelat a short time in cytoplasm of B-cells accompanied by alteration of cells. In experiences
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with using derivatives of 8-oxyquinolin — a various isomers of the azaoxyquinolin (azaoxyn) — it was
demonstrated dependence: most toxic are isomers formed chelats 1:1 with metal have logarithm of constant
of stability as 7.6 and more high, until 9.4. Meanwhile toxicity of chelats of other isomers of azaoxyn with
constant of stability 5.8—6.7 was clearly more less [11]. It was showed that very toxic chelats of derivatives
of 8-oxyquinolin with Zn-ions have a more high logarithm of constant of stability as 8.5. G. Weitzel and coll.
showed that complex 1:1 contained 1 molecule of 8-oxyquinolin and 1 atom of ion of Zn is most toxic for
cells [13].

N
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a — 5-para(aminophenylaso)-8-oxyquinolin, 10 mg/kg; b — 5-amino-8-oxyquinolin, 30 mg/kg;
¢ — 5-para (diethylaminophenylaso)-8-oxyquinolin, 40 mg/kg; d — 9-oxy-7-jodoquinolin, 50-60 mg/kg;
e — 4,8—dihydroxyquinolin-2-carboxylic acid (xanthurenic acid); f— 8-para(toluenesulphonylamino)quinolin,
30-50 mg/kg; g — 8-para(benzolsulphonylamino) quinolin, 30-100 mg/kg;
h — 8-para(metansulphonylamino)quinolin, 40—81 mg/kg; i — diphenylthiocarbazone (dithizon), 45-50 mg/kg

Figure 1. Complex salts of Diabetogenic Zincbinding Chelat Active Chemicals with Zn-ions and its diabetogenic doses

Commentary and conclusions for Figure I. Information from Figure 1 show that in process of for-
mation of chelates of zinc with derivatives of 8-oxyquinoline as 1:1 atom of zinc is fixed between the atoms
of oxygen, nitrogen or sulfur located in position 8 and 1 or 2 only in molecule of derivatives whereas in
complex zinc-dithizon atom of zinc is fixed between two atoms of sulfur too from two molecules of dithizon.
More high stability of complex zinc-dithizon is determined by fixation of the atom of Zn between 2 atom of
sulfur.

Stability of formed complexes 2:1 is depended not only of affinity of chelator to metal but in added —
by 2 properties of chelator and metal: 1) presence of additional radicals in para-positions molecule of
chelator, especially — in zones which contacted with part of molecule, reacted with ions of me- tal conduce
to forming of the steric effect; as result, two molecules of chelator are not able to approach for to put atom of
metal in stable ring; 2) size of diameter of atom; in case if atom of metal have a small diameter, ring may be
not formed; atom of Zn have radius as 0.74 nm between Berillium (0.31 nm) and Rubidium (1.49 nm).
A high stability of complex Zn-Dithizon is determined by stretch form of molecule of Dithizon and by
location of 2 phenol rings on the 2 ends of molecule. That is why atom of N and S are easy approach to atom
of Zn. More over, atom of Zn is fixed between atoms of N and S. Meanwhile it is known that affinity of Zn
to N and S is more high comparatively with affinity of Zn to O. In added, complex is formed by two
molecule of Dithizon each of two have a great number of double couplings.

Stability of complexes 1:1 formed by derivatives of 8-oxyquinolin is determined by a: 1) great number
of double coupling in molecule of chelator; 2) forming of quadragonal ring; 3) derivatives of 8-arensul-
phonylaminoquinolin formed chelat-complex by aid of atom of S. More high stability of the complex
Zn—xanthurenic acid is determined in added by fixation of the atom of Zn between 2 atom of O [9].
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Using of transmission electron microscopy method it was established that 2h past injection of dithizon a
strongly marked destruction of B-cells was developed: total devastation of cytoplasm of cell’s matrix;
destruction of mitochondria, endoplasmic reticulum and B-granules were discovered in the most parts of
cells with remained matrix [7, 12]. Same results were obtained 1 h later injection. Shortening of period since
starting of injection showed that 15 min. past injection in the contrary to 2 h cell’s matrix was remained on
70-80 % of B-cell’s surface but 30—40 % appeared as zone free of matrix or zone of complete destruction of
ultrastructures of B-cells.

Methods for prevention developing of diabetes caused by chelators.
Protective effect of aminoacids gluthathione and cystein

The aminoacids glutathione and cystein formed not toxic chelats with atoms of heavy metals due to
sulfhydril radicals which have high affinity to ions of Zn", Pb™, Cd" and Hg ™. It is suggested that by these
radicals aminoacids formed not toxic chelats with Zn-ions. The constant of stability of complex Zn-
glutathione is very high — 17.1-18.2.

Diabetes caused by DZC is prevented by restored form of glutathione (GRF). Preventive injection GRF,
1000 mg/kg protect B-cells of rabbit’s pancreas of binding of zinc ions by DZ (Fig. 2) and from destruction
and of developing of diabetes in all animals: normoglycemia and B-cells — without changes [14]. Mean-
while, oxydation of GRF result: two molecules of GRF formed one molecule with formation of disulfide
connection. Thus, oxidized form of glutathione (GOF) have same structure but contrary to GRF not contain
in structure of molecule of SH-radical. Injection to animals of 1000 mg/kg of GOF not protect B-cells of
destruction by DZC and diabetes developed in all animals [15, 16].

1 2 3

1 — Red granules of complex Zn-DZ in B-cells of rabbit; staining by DZ; darc microscopy; %280;
2 — Negative fluorescent reaction for Zinc in B-cells (absence of fluorescence) as result of binding of Zinc with
GREF; high specific for Zinc reaction with SPTSQ; x140;
3 — Injection of GRF and 10 min later of DZ; prevention of formation of complex Zn-DZ as result of blocking of
zinc by GRF; darc microscopy; %280; histological sections and microphotographs by A.S. Shaybek and
G.G. Meyramov
Figure 2

Conclusions for Figure 2. Results presented on Figure 2 demonstrate that: 1) GRF forming with zinc
complex salt; 2) this complex is very stable and zinc from him can't be forced out by followed interaction

with Dithizon.
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Figure 3. Disposition of zinc atom between 2 atoms of S of two SH-groups (by F.M. Rubino)
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Analysis of structure of complex zinc-GRF demotstrate that as well as in complex zinc-ditizon zinc
forms a complex with two molecules of GRF and also is fixed between two atoms of sulfur thanks to what its
high durability is provided.

The GRF easily reacts with free radicals among which it should be noted hydroxylic and carbon
radicals, giving hydrogenium atom. Similar interactions provide protection, neutralizing the fissile OH-
radical which is considered as the most dangerous among the free radicals. Decrease of amount of GSH
increases susceptibility of animals to cytotoxins [17]. SH-radical possess chemical resistance against
influence of peptidases. Atom of metal located between two atom of S of two molecules of Glutathione
(Fig. 3).

Its polygonality determined by chemical properties and allows to be simultaneous both the nucleophilic
agent and the fissile reducer, interacting with numerous elektrofilny and oxidizing components, such as
N,O,, O, and OH. GRF as active reducer plays an important role in processes of a detoxification.
Glutathione used for prevention and treatment of diabetic neuropathy in the streptozotocin-induced diabetic
rat [18]. It is supposed that inactivation or change of SH-group of sulfhydril radicals in molecules of
glutathione result complete disappearing of diabetogenic properties.

Injection of cystein, 1000 mg/kg prevent formation in B-cells of toxic chelat Zn-DZ an complete
prevention of diabetes in all animals within 6 h; 12 h past injection diabetes was prevented in 6 animals from
8 and 24 h past injection of cystein — in 2 animals from 4. Cystein protect B-cells of destruction caused by
diabetogenic derivatives of 8-oxyquinolin [19]. Aminoacid serin, which contained hydroxyl radical in
molecule instead of sulfhydril radical in molecule of cystein, not possess diabetogenic properties.

Aminoacid hystidine formed with Zn-ions high stable complex 2:1 which logarithm of constant of sta-
bility is 12.0. Contrary to other aminoacids chelat activity of hystidin is determined by the presence in
molecule of the imidazol ring (8). Injection to animals 1000 mg/kg of the hystidin hydrochloride (HH) result
complete prevention of diabetes past injection of dithizon followed 5 min. past injection of HH and — in half
of total number of animals injected of dithizon 0.5—-1 h past injection of HH (20).

Protective effect of derivatives of dithiocarbamic acid

Derivatives of diethyldithiocarbamic acid (DDC) possess a high affinity for zinc ions as EDTA were
conducted. Na salt of DDC is able not only to prevent developing of diabetes caused by DZ but to displace of
DZ from formed in B-cells complexes as Zinc-DZ due to more high affinity to zinc. EDTA as chelator
possess more high affinity to Zn and constant of stability of its chelats with Zn is 13.1 meanwhile with ions
of Mg™, Ca™ and Fe" correspondly 5.4, 7.3, and 10.9 [10]. It was showed that EDTA prevent diabetogenic
action of streptosotozin by binding of Zn-ions. More detail investigation of processes of interaction of
Zn-ions contained in B-cells with NaDDC showed that injection of 1000 mg/kg to rabbits result complete
binding of all amount of Zn-ions in B-cells that accompanied by formatuion in B-cells of not toxic chelat
complexes as Zinc-NaDDC. Followed injection of DZ not accompanied by formation of toxic Zn-DZ
complex in cytoplasm of B-cells and diabetes not developed. Thus, it was confirmed that presence of toxic
chelat complexes of DZ and diabetogenic derivatives of 8-oxyquinolin in B-cells within first 15-30 min after
its forming result not visible for the first a few hours incorrigible destructive changes in B-cells. Formed
more later degenerative histological changes in islets is result of action of chelators in the first 15 min.

It is known that streptozotocin possess chelat properties and have high affinity to Zn-ions. Alterative
action of streptozotocyn may be prevented or eased by preventive action of EDTA [21].

Investigation of diabetogenic properties of dithizon and derivatives of 8-oxyquinolin have theoretical
significance because these chemicals are not formed in human and really not delivered in human organism
outside. In added peroral administration of its is not effective because they are not soluble and not absorbed
in intestinum. Parenteral injection of diabetogenic chelators result developing of diabetes only. Meanwhile
solutions of all these chelators are not stable and only injection of the fresh prepared solutions (ex tempore)
result diabetogenic effect.

Among 18 diabetogenic derivatives of 8-oxyquinolin the xanturenic acid (XA) only is formed in ani-
mals and elderly humans in deficiency of pyridoxine. It is known that XA is accumulated in organism of old
human as result of disturbances of tryptophan metabolism [22, 23]. Low doses of the XA accumulated in
human gradually. May be that is why diabetes caused by XA developed gradually as type 2 in opposite to
type 1 diabetes caused by injection of diabetogenic doses of other chelators [24-26]. High concentration of
XA in the urine decrease by long time prolonged using of pyridoxine that accompanied by decreasing of
blood glucose concentration as weakening of symptoms of diabetes.
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The number of diabetogenic chelators human have contacts is increased year by year. As example
Tetracycline hydrochloride is active chelator which have high affinity to Zn-ions and formed with it complex
1:1 and 2:1 with high constant of stability as 9.0 [11]. Direct action on B-cells of high doses of tetracycline
result hyperplasia and degeneration of cells. Isoniazid, a drug for treatment of tuberculosis, formed
pentagonal stable chelats with Zn-ions. May be more high frequency of diabetes among patients treated by
Isoniazid determined by this fact? This interest is increased taking into consideration fact that in this case
concentration of the Xanturenic acid in urine is high because Isoniazid in antagonist of pyridoxal-5-
phosphate.

Dehydroascorbic acid (DA) which is formed me symptoms of diabetesgn animals as of solucose level id
in organism as result of metabolisation of ascorbic acid, possess diabetogenic properties and result direct al-
terative effect on B-cells. Concentration of DA in organism of diabetics is evidently increased in opposite to
decreasing concentration of ascorbic acid.

It is known that chelators which formed with Zn-ions tetragonal or pentagonal rings possess
diabetogenic properties. Chelators contained in molecule as least 4 or 5 double chemical connections possess
diabetogenic properties also in opposite to chelators contained 1-2 or not contained its which not possess
analogical properties. As example — derivatives of diethyldithiocarbamic acid of dimethyldithiocarbamic
acid, aminoacids cystein, glutathione and hystidine. Complexes formed by noted above protectors not
contains in molecule tetragonal or pentagonal rings and not contains or contains minimal number (1-2) of
double connections. Administration of large amount of these chelators not result destruction of B-cells and
protect, in opposite, B-cells of destruction caused by diabetogenic chelators.

Noted above data put us to look on these chemicals as on one possible factor in ethiology of human dia-
betes. The significance of this possibility is increased taking consideration fact that human pancreas contains
large amount of Zn-ions possess to form chelat complexes with diabetogenic chelators.

Obtained results demonstrated that protective activity of aminoacid glutathione reduced form (GRF) de-
termined by its ability to prevent formation of toxic chelat complexes with DZC due to forming into B-cells
of stable not diabetogenic chelat complexes with Zn-ions located in B-cells that protect Zinc from interaction
with diabetogenic zincbinding chelators.
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F.F. Meiipamos, A.K. Illait6ex

XHUMHSIIBIK KellleHAi KOCbLIbICTAPMEH TYbIHAAFaH IKCIePUMEHTAJIbI
AMA0ETTIiH JaMybIH AMUHKBIIIKBLIIAPMEH aJ/IbIH aJIy dIicTepi TypaJibl

Makanana oneOueTke IOy jkacay OapbICHIHAA COHFBI OHXBUIABIKTA aJaMMEH OailIaHBICy MYMKIiHZIITi
OIpTiHAET apTHII, XUMHUSUIBIK MBIPBIIIOAHIaHBICTBIPYIIEI 3aTTApP TYBIHAATATHIH YKCIICPUMEHTAIIABI JHA0CTTIH
JaMybIH alJbIH aly dicTepi Typaisl aepektep KenTipinren. OmapIplH apachlHIa HeTi3ri Hazap OypbIHAa
MaHBI3AbUIBIFBIHA a3bIpaK KOHIJI OOJIIHIeH TIII0TATHOHHBIH aMUHKBIIIKBUIIBI TONTHIH aJIblH any OeiliMaiiik
Kabineti 6ap exenairi eckepineni. CoHaii-ak MIIOTaATHOHHBIH MBIPBILIKA JETeH )KOFapFbl OSJICEH TN OHBIH
KypbUIbIMbIHIA SH-MOJIeKyia TONTHIH OOITyBIMEH, OCHI apKbUIBI TUA0ETOTEH I €MEC MBIPBIIITHIH OYFaTTalybl
IabeTOTeH Il XeaTopyiapMeH OalIaHBICBIH TYBIHIATHAWAbl, HOTW)KECIHAE MHCYIMH oHAipymi B-kacymra-
napsl 15-30 MuHyT mramana sxoibprransl. COHBIMEH KaTap AMaOeTOTeHMl MBIPHIIIOAIaHBICTBIPYIIBI 3aTTap
TYBIHIATATHIH JUA0CTTIH JaMybIHa >KOJ OepMeHTiH, MOJIeKyIa KYpBUIBIMBIHIA CyIb(OTUAPHUIBIL TONTApIaH
TYpaThIH Tarbl €Ki AMHHKBIIKBULIBIH MYMKIHAITI Typamsl IepeKTep YCBHIHBULIBL. OneOHeTke IMIolyna
MBIPBIIIKA KATBICTHI KEIICHAl KaJbINTACTHIPYIIbl KacHeTTepi Oap Keibip Hopiiik mpemaparrap Typajbl
aKmapaTTap KeJlTipiireH.

Kinm co3dep: B-xacymanap, nuaGeToreHIi MBIPHIIIOAMIaHBICTRIPYIIBl XeaaTrTap, III0TaTHOH, WHCYIUH,
MBIpBILL, [IFOTATHOH TOTHIKCHI3IaHABIPBUIFAH KYiii, INIFOTATHOH TOTHIKKAH KYiii, JUTH30H, 8-OKCUXUHOJIMH.

I'.T". Meiipamos, A.2K. Ilaitbex

O meToaax nmpeaoTBpalieHUs] AMUHOKHUCJI0TAMH
Pa3BUTHSA IKCIEPUMEHTAIBHOIO 11a0€eTa, BLI3BAHHOTO
XUMHYECKUMHU KOMILJIEKCO00pa3yloIIUMH COeJMHEHUsIMH

B 0630pe mpuBeaeHb! JaHHBIE 0 METOAAX MPEJOTBPALICHHS Pa3BUTHS SKCIIEPUMEHTAIBHOTO JUA0eTa, BBI3bI-
BAaEMOT0 XMMUYECKHMH LIUHKCBsA3bIBaonMMy BemectBamu (JILB), BO3MOXXKHOCTH KOHTAKTa 4eJoBeKa 3a Mo-
CJIEIHUC JECATHICTUS MOCTEIEHHO Bo3pacTaroT. Cpeld HUX INIaBHOE BHUMAHUE YAEIECHO paHee Mallo OCBe-
IIABIIEHCS CIOCOOHOCTH aMUHOKHCIIOTHI TTIIOTaTHOHA MPEOTBpAIaTh AeiicTBHE 3TOH rpymmsl BemecTs. [1o-
Ka3aHo, 4TO BBICOKAs TPOIHOCTH IJIFOTaTHOHA MO OTHOUICHHIO K IMHKY B 3HAYHTEIHHOH CTEICHH 00yCIIOB-
JIeHa HaJIM9MeM B CTPYKType ero MoseKynsl SH-rpym, depe3 KOTOpbIe OCYIIECTBIISIETCS HeIHaO0eTOreHHOe
OJIOKMpOBaHUE IUHKA, NPEISTCTBYIONIEE CBI3BIBAHUIO €T0 ¢ AMa0eTOTeHHBIMU XeJIaTOPaMH, YTO NPUBOIUT K
pa3pyIICHUIO HHCYIHHIPOAyLupyomux B-kinerok B Tedenne 15-30 mun. IIpuBeaens! Takxke AaHHBIE O CIIO-
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COOHOCTH JBYX APYTUX aMUHOKHCIOT, COAEPKALIMX B CTPYKTYype MOJIEKYNbl CyNb(TUIPUIbHBIE TPYIIIHI,
IpeaoTBpaIlaTh pa3BuTHe quadera, Boi3piBaeMoro J(LIB. B 0630pe nmpuBeneHbl cBeIEHUSI O HEKOTOPBIX Jie-
KapCTBEHHBIX Tpernaparax, 001aarolux KOMIIIEKCO00pa3yloIUMH CBOMCTBAMY B OTHOIICHUH IIUHKA.

Knioueswvie crnosa: B-KIICTKI/I, IIPIa6CT01"eHHI)IC IUHKCBA3BIBAIONIWE X€JIAThl, INIIIOTATUOH, MHCYJIWH, ITUHK, 5KC-
HCpHMeHTaJII)HI)Iﬁ IIPIa6eT, BOCCTaHOBJICHHAas Q)opMa TJII0TaTHUOHA, OKUCIICHHAsA (bopMa TIroTaTuoHa, JIMTU30H,
IPOU3BOJAHBIC 8-OKCHXWHOJIMHA.
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