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NEW TECHNOLOGIES IN SPINAL NEUROSURGERY.
ANALYSIS OF EARLY RESULTS OF THE USE
OF FUNCTIONAL DISKS IN PATIENTS
WITH DEGENERATIVE DISEASES OF THE CERVICAL SPINE

Abstract. Introduction. The technique of implantation of functional disks for surgical treatment of patients
with degenerative diseases of the cervical spine was developed in the early 2000s. To date, the literature reflects the
results of treatment, but in Kazakhstan this technology was not used until 2016.

Purpose of the study. Conducting an analysis of clinical outcomes and instrumental data using the technique of
implantation of functional disks in patients with one-, two-level degenerative lesions of intervertebral discs of the
cervical spine.

Materials and methods. The study included 10 patients who underwent replacement of the affected segment of
the cervical spine with a functional disk in the conditions of spinal neurosurgery and pathology of the peripheral
nervous system department of the National Center of Neurosurgery JSC, Astana. Dynamic observation and complex
clinical and instrumental evaluation of the results of treatment were evaluated within 12 months after the operation.

Results and discussion. After performing the discectomy and replacing the affected level with a functional disc,
all patients had a decrease in the severity of the pain syndrome according to the VAS and an improvement in the
quality of life according to the Oswestry index. According to the instrumental survey methods, the mobility of the
affected segment is determined, without the formation of degeneration in an adjacent level. Restoration of regional
cervical lordosiswas also noted. Complications were observed in one case, the incoming paresis of the recurrent
nerve developed.

The conclusion. The technique of replacement of the affected segment in the cervical region with a functional
disc has a high clinical efficiency, which is confirmed by a significant decrease in the severity of the pain syndrome
according to the VAS, an improvement in the quality of life of patients according to the Oswestry index, and a low
number of postoperative complications. Also, the described method of surgical treatment of patients with dege-
nerative diseases of the cervical region allows to restore the sagittal profile and reduce the load on the adjacent
vertebral-motor segment with a low probability of formation of degeneration of the adjacent disc.

Key words: cervical spine, degenerative diseases, functional disc, arthroplasty.

Introduction. The negative spine disease is the progressive dehydration and fibrosis of the pulpous
nucleus of the intervertebral disc. These changes lead to loss of elasticity, height loss of disc, formation of
bone spurs, cracking of the pulpous nucleus and protrusion of the nucleus [1]. Progression of the disease
leads to instability in the anterior axis of the spine, which causes a pain syndrome. Radiculopathic pains
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occur when the corresponding nerve root is compressed. Also, in this case, there may be impaired
sensitivity, a decrease in tendon reflexes and paresis. With compression on the spinal cord, there is a
myelopathic syndrome manifested by increased reflexes, clonus, impaired motility, gait and balance [2, 3,
5]. In cases of failure of conservative treatment methods, surgical intervention involving dixectomy and
segment stabilization (ACDF: anterior cervical discectomy with fusion) is resorted to. Despite the success
of this treatment technique, there are some desrcibed cases when this technique significantly accelerates
degeneration in adjacent segments of the vertebrae [2, 6, 7]. As a result, the patient develops symptoms
requiring second surgical measures directed to adjacent segments of the vertebrae. Preservation of
movements in the segment is important to prevent problems of adjacent segments [4, 6, 8, 11].

Based on these findings, Dr. Vincent Bryan in the 1990s developed his implant for arthroplasty of the
cervical disc. In January 2000, Dr. Goffin from Belgium first implanted this device [5, 8, 12, 13].

There are two main reasons to search new methods of surgery of degenerative spine diseases
discrediting the gold standard of nowadays treatment like ACDF. First of all, majority of surgeons think
that the creation of a block of cages by means of the functional segment has adverse effects in the long
run, causing problems of adjacent segments. [6, 10] and more often problems arise in the overlying
segment [13, 14]. The adjacent segments are exposed to increased load due to the fact that they equal
motion of blocked segment, acquiring the risk of early degeneration [2, 5]. Hilibrand says that annualy for
the first 10 years after surgery 2, 9% of operated patients go through problems of adjacent segments.
According to Kaplan-Meier survival analysis, for 10 years 25, 6 % of 374 patients experienced the
problems of adjacent segments. Fixation at C2-C3 and C7-T1 vertebrae levels showed the less risk of
problems of adjacent vertebrae otherwise C5-C6, C6-C7 levels are considered to be the biggest problem.
2. Consequentially, more than 2/3 patients had to go throgh second surgical measures. They believe that
the primary cause of that was further progression of the degenerative process, rather than increased
afterload on adjacent segments. [2]. According to Robertson, 13.9% of patients among 158 operated
patients had the development of new symptoms of the disease for 24 months. [10]. The second frequent
cause is various complications connected with the formation of a nearthrosis at the operated level because
of the migration of the implant (cage) or the lack of fixation (screws). 6% of patients had these problems.
[15]. The study is based on a randomized, multicentre, controlled trial by John G. which was published in
2009. There has been a report of 242 patients implanted by "Brian" and one more group of 221 patients
operated through "ACDF". According to analyses after 12 and 24 months, both groups had a significant
symptom regression. The "Brian" group was more likely to have early post-hospital rehabilitation. The
difference was 2 weeks. Also in this group, there were observed 1.7% against 3.2% of patients reoperated
in the control group [24].

Study objective: to analyze the clinical outcomes and instrumental data of the use of functional disks
of patients with one and two-stage degenerative damages of the cervical spine.

Methods.

Study design. A monocentric prospective study was performed, a retrospective chart review was
carried out.

Matching criteria. Inclusion criteria: one, two-stage degenerative diseases of the intervertebral discs
with compression of the vertebral canal by the means of a hernial component.

Exclusion criteria: X-ray signs of height loss more than 2/3 of healthy discs, spondyloarthrosis with
the formation of osteopytic complexes, multistaged stenosis of the spinal canal, a significant decrease of
bone mineral density (osteoporosis).

Realization conditions. The study was performed on the basis of the National Center for Neuro-
surgery (Astana, Kazakhstan). Surgical approach and decompression of nervous structures were carried
out according to the accepted standard of neurosurgery using the OPMI Pentero operating microscope
(Carl Zeiss, Germany) and a retractor system for minimally invasive installation of the functional disk.

Study duration. The values of clinical and radiologic parameters before the operation, at discharge
and in follow-up examinations recommended at 3, 12, months after the intervention were evaluated. The
duration of observation was 13+1.5 months.

Outcomes of the study.

The main outcome of the study. Effective decompression and favourable evolution of the operated
segment with postoperative recovery of the sagittal profile of the c-spine by means of functional
prosthesis of the cervical intervertebral disc with low trauma of the intervention.
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Additional study outcomes. We studied the sex, age, height and weight of patients. Such technical
characteristics of the operative intervention as the duration of operation, extent of blood loss, duration of
hospitalization and activation time were investigated.

Methods of recording outcomes. The study of clinical efficacy was carried out on the basis of
researching pain severity according to the following criteria:

1) Visual analogue scale of pain

2) Standards of living, related to dorsodynia according to Oswestry Disability Index and surgical
implications

Radiological outcomes were measured by:

— Functional cervical spondylograms: sagittal segmental angle at the level of implantation, regional
sagittal angle at the upper edges of the vertebral bodies C3-C7.

— CT scales: the degree of dislocation of the functional disk (figure 1).

Figure 1 - Postoperative computer tomography of the cervical spine
in 1 year after installation of the functional disk

Ethical review. The study was approved by the Ethics Committee of the National Center of Neuro-
surgery in Astana; each of the patients under the study provided written informed consent.

Results.

Study subjects (participants). The study included 10 patients (1 male and 9 female, middle age
36.849.3 years old). The average height and weight of patients was 163.6+10.6 cm and 64.6+14.2 kg
respectively. Polyfunctional cages Bryan cervical disc prosthesis (Medtronik, USA) are mounted.
6 polyfunctional disks were installed at the level of C5-C6 of cervical vertebrae; the remaining 5 had it at
the level of C6-C7. One patient out of ten had 2 polyfunctional discs, due to the two hernias in his cervical
spine. The patients’ complaints were the pain of cervical spine, pain in the pectoral girdle with irradiation
in the upper limbs, movement disorder and impaired awareness of hands.

Key results of the study. After the operation, all patients showed a significant decrease of abatement
from 7.9+1.8 cm to 1.4+1.3 cm at discharge and 12 months after surgery to 1.6£1.2 cm. The study of the
living standards of patients according to the ODI index allowed to reveal favourable evolution in the
postoperative period from 39.3£6.8% to 13.8+4.7% at discharge and 9.8+1.2% during the long-term
postoperative period. According to the results of cervical radiography of spine, lordosis smoothed from
18.3+£5.90 to 32.2+£5.20 (figure 2). According to the subjective rating scale of postoperative deaths,
Macnab was 1.1 points. "Nurick" score averaged 1 point in 3 and 12 months.
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Figure 2 - X-ray radiography with functional samples
after the functional disk installation of the cervical spine

Further study results. The average duration of surgery was 78.5+15.5 minutes. The average volume
of blood loss is 98.7+£25.8 ml. All patients woke up the next day after the operation. The total duration of
hospital stay was 6.4+1.6 days.

Adverse experience. 1 (1.0%) of postoperative complications was verified among cases, the ingoing
paresis of the recurrent nerve was revealed. The delivery of therapy reversed neurological symptoms.

Study Restriction. This study is restricted by limited duration of monitoring (12 months) and its
small follow-up rate (10 patients). This does not allow to assess the effect of the functional disk on the
operated invertebral disk degeneration of all patients.

Conclusion. The replacement technique of the disease segment of the cervical spine with a func-
tional disk has a high clinical efficacy, confirmed by a significant reduction of pain severity according to
the VAS(Visual analogue scale), an improve the quality of patients’ life according to the Oswestry
disability index and a low number of postoperative complications.

Additionally, the described method of surgical service of patients with degenerative disc disease of c-
spine allows to regenerate the sagittal profile of the c-spine and to implement effective dynamic
stabilization of operated motion segments with a low-risk area of developming degenerative changes in
interfacing segments near to the operated segment.

Conflict of objectives. The authors of this article confirmed the absence of a conflict of objectives to
be reported.
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B. I. Axeiinunkos', E. A. YpyﬂﬁaeBI, A. B. Caucnbizéaes’

'AK «¥NITTBIK HEHpPOXUPYPIHst OpTanbiFb», AcTana, Kazakcran,
KYTCK-)KOJIAY LT KETIHJET1 YKOJI KITMHUKAJIBIK XaHAaChI « », 178
n CK-2KO0JIa ap Oeke €r1 kKO aNBIK A anacsl BAK «PTX», Pece
Y HuBepcuTeTTIK KiInHIKa, MioHxeH, I'epManus

JKYJIbIH HEUPOXUPYPTUACBIHIAFBI 3AMAHAYH TEXHOJIOT USLJIAP.
MOWMBIH OMBIPTKACBIHBIH JAET'EHEPATUBTI AYPYJIAPBI KE3IHJE KOJTJAHBIJIATBIH
OYHKINOHAJIAbI JUCKTEPAI HAUJAJAHYIbIH AJIFAIIKBI HOTUXXEJIEPIH TAJIJIAY

AnHotanusi. Kipicne. MOWBIH OMBIPTKAChIHBIH JETEHEPaTHBTI aypyJiapbl Ke3iHJe KOJJIaHbUIAThIH (yHK-
LMOHAJIBI IUCK MMILTaHTanusIay ornepauusicsl 2000 sxpinapabe OaceiHaa ayHuere kenmi. Kasipri tTanzna FeuibIMu
onebueTTepe OHBI MaiifanaHy TACUIl >KalblHIA Ka3bUIbl XKypreHiMeH 2016 sxpiira nedin Oy TexHosorus Ka-
3aKCTaHAa KOJIaHbUIMa bl

3epmmeydiy maxcamsi. MOUBIH OMBIPTKACHIHBIH Oip HeMece eKi TUCKICIH KaMTHIFaH eTeHepaTHBTI aypyiap
Ke3iHJe KOJIAHBUIFaH (YHKUMOHAIAB JUCK HMMIDIAHTAUUsIIAY OIEpaLMsACHIHBIH KIIMHUKAJBIK JKOHE HHCTPYMEH-
TaJbl HOTIKEJIEPIiH Tanaay.
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Mamepuanoap men a0icmep. 3eprreyre AK «¥ITTBIK HEHPOXUPYPTUS OPTAIBIFED KYIBIH HEHPOXUPYPTHIACH
JKOHE MIETKI XKYHKe JKyiieci maToIoTsChl OeTiMIIeCiHIe MOWBIH OMBIPTKACHIHBIH 3aKbIMIaHFAH CErMEHTIHE (DYHKITHO-
HAIJIBl JIMCK UMIUTAHTALUsIIAY orepauusicel xacansinrad 10 Haykac kipai. Haykacrapra KIMHUKAIBIK KOHE WH-
CTpYMEHTAIIZIBI 3ePTTEyJIep onepanusiad Kerinri anramke! 12 ait 6oitbiHaa Kypriziii.

Homuoiwcenep men manxwinay. OnepamysiiaH KeWiH HaykKacTapaa aysIpchblHYyAbIH as3arobl (BAILLL mkamacer
OoiibIHINA) JKoHE eMip camachiHbIH kakcapybl (OcBecTpu MHIEKCI OolibIHIIA) TipKeyi. MHCTpyMeHTa bl 3epTTey-
Jiep HOTHXKeci OOWBbIHILA 3aKbIM aliFaH CErMEHT ©3iHIH KO3FaJFBILITHIK KACHETIH >KOFaJITIIaFaHbIH, KOpILiiec cer-
MEHTTEp JereHepaTHBTI ©3repicTepre MIajAbIKIaraHblH KepceTTi. OHbIMEH KOCa alMAaKThIK MOMBIH JIOPIO3BIHBIH
KaJIbIIKA KeJTeHIH Oalikayra 0oJa bl

AckpIHy Oip HayKacTa OOJIbII, KeMEH IiH KalbIpbliIMa HEPBICIHIH O©TIHENI ape3i OpbIH aJlibl.

Kopuvimeinowvi. MOMBIH OMBIPTKAChIHBIH JET€HEPATHUBTI aypyJiapbl Ke3iHAe KOJJIaHbUIATHIH 3aKbIMJIIAJIFaH Cer-
MEHTTI ayBICTBIPATHIH (QYHKIIMOHAIIBI AUCK HMIDIAHTAIMSIIAY OTIEPAIMSCH 9JICI KIMHUKAIBIK TYPFBIIaH THIMILIIT
skorapel. BAIII GoiiplHIIA ayBIpChIHY CHHIPOMBIHBIH alTapibIKTail a3arobl, OcBeCTpH MHIEKCI OOWBIHINA HayKac-
TapbIH OMIp CYPY CalachbIHbIH KaKCapybl JKOHE OlepalusiaaH KeHiHTT aCKbIHYIApIbIH a3ai0bl OChiFaH naen. CoHbI-
MEH Karap JKOFapbljia aTajfaH MOMBIH OMBIPTKACHIHBIH JIETCHEPATHBTI aypyjapbl Ke3iHle KOJJAaHbUIATBIH XUPYP-
THSUIBIK €MJIeY OJIICI CaruTalib/ibl MPOQGIIbII KANIbIHA KENTIPYTe XKoHe Iprejiec OMbIPTKA-KO3FAITKBIILITHIK CETMEHT-
K€ KYLITI a3 TYCIpy apKbUIbl, iprejiec JUCKijepie JereHepaTHBTIK e3repicTep/iiH 00y KayHiH a3aiTaibl.

Tyiiin ce3nep: OMBIPTKAHBIH MOWBIH 06IIiMi, JAEereHepaTUBTIK aypysap, QYHKIHOHAIbIbI JUCK, apTpoIuiac-
THUKA.

C.K. AKIl.lyJ'laKOBl, B. A. BeiBaabues’, K. Jliomenta’, T. T. Kepumo6aes',
B. I. Axeiinnkos', E. A. Ypyﬂﬁaesl, A. B. Caucnbizéaes'

'Hauponansusiii Lentp Heiipoxupyprun, Acrana, Kazaxcras,
?JloposkHast KIMHHYecKas 60nbHUIA Ha cT. MpkyTck-TTaccaxupeknit OAO «PXK [I», Poccus,
YHuBepcuterckas KnuHuka, MronxeH, ['epmanus

HOBBIE TEXHOJIOTAY B CIIMHAJIbHON HEMPOXWUPYPI M.
AHAJIM3 PAHHHUX PE3YJIbTATOBHUCIIOJIb30BAHUSA ®YHKIIMOHAJIBHBIX JITUCKOB
Y HAIMEHTOB C AETEHEPATUBHBIMH 3ABOJIEBAHUSIMHA
INEAHOI'O OTAEJA NO3BOHOYHUKA

Annotanusi. Obocroganue. MeToauKa UMIUIAHTaUUU (YHKIMOHAIBHBIX JUCKOB IUISI XUPYPrHYEeCKOro Jie-
YEeHUs MAIlMEHTOB C JIeTeHEPaTHBHBIMHU 3a00J€BaHMAMH ILIEWHOTO OT/eNa IO3BOHOYHMKA pa3paboTaHa B Hadaie
2000-x rogos. Ha ceromHsImHUI A€Hb B JINTEpaType NOCTATOYHO OTPA’KEHBI Pe3yibTaThl JieueHHs, ogHako B Ka-
3axcrane 10 2016 rona faHHast TEXHOIOTHUS HE IPUMEHSIIACH.

Lenv uccreoosanus. IlpoBeneHne aHannM3a KIMHUYECKUX MCXOI0B M WHCTPYMEHTAIBHBIX JAHHBIX MCIOJB30-
BaHMS METOIWKM MMIUIAHTAalMN (PyHKIHMOHAIBHBIX JUCKOB y HMAllMEHTOB C OJHO-, IBYX-yPOBHEBBIMHU JIET€HEPATHB-
HBIMH MOPAXCHUSIMU MEKIIO3BOHKOBBIX JHCKOB LIEHHOI0 OT/ela MO3BOHOYHHKA.

Memoowi. B nccnenoBanue BKIr04YeHb! 10 MaMeHTOB, KOTOPHIM ObLIa BBHIMIOJHEHA 3aMEHA MOPaXKEHHOTO CeT-
MEHTa IEeHHOro OTAela MO3BOHOYHMKA, (DYHKIMOHAIBHEIM JUCKOM B YCIOBHAX OTIENCHUM CIIMHAIBHOW HEHPOXH-
pypruu M matosiornu nepudepudeckord HepBHoOW cucteMbl HanmonanbHoro lLlentpa Hefipoxupyprum r. AcraHa.
JluHamu4eckoe HaONIOJCHUE W KOMIUIEKCHYIO KIMHUYECKYI0 U MHCTPYMEHTAJIbHYIO OLIEHKY PE3YJIbTaTOB JIEYCHUsI
MIPOBOJIMIIM B TeUeHHE 12 MecsIieB Mocie ONeparyH.

Pesynvmamei. Tlocne BBINOTHEHUsSI AUCKIKTOMHUUHM M 3aMEHBI ITOPAKEHHOTO YPOBHS (PYHKIMOHAJIBHBIM JHC-
KOM, y BCEX IALMEHTOB OTMEUEHO YMEHBIICHHE CTEIIEHH BBIPAXKEHHOCTH 00JieBoro cuHapoma 1o BAII u ymyyme-
HHE KadecTBa XU3HH 110 uHjekcy OcBecTpH. [1o JaHHBIM MHCTPYMEHTAJIBHBIX METOJIOB OOCIIEIOBAHUS OIIPEAEICHO
COXpaHEHHE IOJBIKHOCTH MOPAXEHHOTO CETMEHT, 0e3 (hOpMUPOBAHUS JereHepalul B CMEXHOM ypoBHE. Takxke
OTMEUCHO BOCCTAHOBJICHHWE PETMOHAPHOTO mIeWHOro jopaosa. OcloxHeHus HaOmomanuch B 1 ciydae, pa3Buics
MPUXOIAIINI Tape3 BO3BPATHOTO HEPBa.

3axnouenue. MeTonyka 3aMeHBI IIOPAKEHHOTO CEIMEHTA B IIEHHOM OTene (yHKIMOHAIBHEIM JUCKOM 00Ja-
JIaeT BBICOKOM KIMHUUYECKOH 3()(EKTUBHOCTBIO, TOATBEPKICHHON 3HAYMMBIM CHUKEHHEM BBIPa)KEHHOCTH 00JIEBOTO
cunapoma no BAIII, ynydmnieHnem kadecTBa >KH3HHM MAIMEHTOB MO HHAEKCY OCBECTPH M HU3KUM KOJIHYECTBOM
MOCJICOTIEPAIIMOHHBIX OCJIOXKHEeHUI. Takke omuchiBaeMblid Croco0 XUPYPTUYECKOTO JICUSHHS! TMALUEHTOB C Jiere-
HEepaTUBHBIMH 3a00JIEBAaHUSIMH IICHHOrO OT/AEJa MO3BOJISIET BOCCTAHOBUTH CArUTTAIBHBIA NMPO(QHIb W CHU3UTH
Harpy3Ky Ha CMEXHBIH [T03BOHOYHO-/IBUTATEIbHBIH CErMEHT C HU3KOH CTEIEHbIO BEPOSTHOCTH (DOPMHUPOBAHHS Jie-
TeHepalty CMEXHOI0O IUCKA.

Ki1roueBble ciioBa: IICHHBIN OTIEJ MO3BOHOYHMKA, JAET€HEpaTHBHBIE 3a00JeBaHus, (yHKIMOHAIBHBINA INCK,
apTpOIIACTHKA.

— 10 ——
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RESULTS OF IMPLEMENTATION OF INNOVATION MODEL
"ECHO 2016" IN KAZAKHSTAN WITHIN THE FRAMEWORK
OF THE CONTINUOUS PROFESSIONAL DEVELOPMENT SYSTEM

Abstract. In Kazakhstan, since September 2016, theECHO (Extension for Community Healthcare Outcomes)
projecthas being implemented since the "Center for Clinical Mentoring" was created on the basis of Kazakh Medical
University of Continuing Education (KazMUNO). The main goal of training is "HIV infection"; the objective was
the development of 24 AIDS centers in the Republic of Kazakhstan. At the same time, 100 doctorswith10 different
specialties, including 67 infectious disease physicians (63.2%), are trained for special technological cooperation
based on the principle of "Clinical Mentoring" and "Digital Medicine". Integration of digital technologies into the
service sector was carried out in 9 modules, 38 topics in total.In the first phase of "ECHO" project 76 TV sessions
for two groups of 50 listeners were held. From September 2016 until June 2017, during these sessions and three
levels of knowledge control of project participants were conducted. 76 clinical examinations were conducted, with
the provision of counseling for patients with HIV infection.

The first phase of the ECHO project was successfully completed in June 2017.

Key words: digital medicine, HIV infection, mentoring, innovative model.

Experts estimate that by the end of 2015, 78 million people had been infected with HIV since the
epidemic began, 35 million had died from AIDS-related diseases, 36.7 million worldwide were living
with HIV, and 18.2 million had access to ART. In 2014, only 62% of the 1.5 million pregnant women
living with HIV received antiretroviral therapy (ART) in accordance with option "B +".

A promising vision of WHO and UNAIDS for 2016-2030 is to achieve zero levels of new HIV
infections, zero HIV-related mortality, zero discrimination and, by 2030, put an end to the AIDS epidemic
as a global threat to public health [1, 2].

In the provision of a "cascade" of services to HIV-infected patients, the training of medical personnel
plays an important role. The specificity of education, in connection with the lack of continuous
professional education of a specialist throughout life, at the beginning of the third millennium, represents
the need to use the most effective educational, digital, and economically low-cost technologies.

One of the forms of training is "Mentoring", the process of transferring knowledge from a more
experienced mentor to students who do not yet have sufficient experience in a particular industry.
Mentoring in a broad sense is inherent in all forms of education / education systems and is an investment
in the long-term development of the organization, in its "health."

The mentor is the link between the listener / cadet, helps in the formation of a professionally-
oriented, competent specialist in the undergraduate and postgraduate training and medical service /
organization where the specialist works, and the final "point of application" of the acquired knowledge is
a patient who, in real time, will have access to quality medical care.




ISSN 2224-5308 Cepus 6uonoeuueckasn u meouyunckas. Ne 2. 2018

1. Analysis of training for practical health care shows that there is a certain gap between science,
practice and education. The results of scientific research are slowly being introduced into the curative and
pedagogical process. All this forces us to look for new forms of improving the training system, including
the continuous professional development (CPD) system. The very introduction of a CPD system, whose
goal is to create conditions for the constant professional growth of medical workers, will not lead to
solving problems. The introduction of such system should go hand in hand with the improvement of
teaching technologies, in close cooperation between a medical educational institution and practical public
health [3-5].

2. In Kazakhstan, the existing traditional approaches to the training of medical workers on
postgraduate training are constantly being improved. Thus, for the first time since September 2016, with
the financial and technical support of international organizations, the ECHO project is being implemented
in the country with the "Clinical Mentoring Center" established on the basis of KazMUNO, which is an
innovative technology for improving the quality of education for health professionals, both for a medical
worker and for a specific patient. The duration of the first stage of the ECHO project: September 2016 —
June 2017.

3. The goals and objectives of the ECHO project are consistent with national health priorities. Thus,
in the State Health Development Program of the Republic of Kazakhstan "Densaulyk" for 2016—
2019, in the 6™ direction of the Program — Enhancing the effectiveness of human resources management,
item 6.2 — "Modernization of medical education", the priority tasks are to make medical education
informative with the creation of an online -services and introduction of distance technologies in the
education system for retraining and advanced training of specialists.

On the basis of KazMUNO, the efficiency of the integration model of digital technologies in the field
of practical public health has been studied, with a view to determining the prospects for further deve-
lopment of digital medicine, using the example of the "ECHO" project.

It is planned that the training of doctors within the framework of the ECHO project will help to solve
a number of priority tasks:

— transfer of modern, based on the principles of evidence-based medicine and international re-
commendations on the problem of HIV infection, information from mentors to students in the form of
continuous education, based on an interactive, distance-learning methodology;

— development of personal potential of doctors of various profiles, development of a multidiscip-
linary (command) approach;

— forming in doctors such qualities as communicability, confidence, stress resistance, tolerant
behavior, empathy, etc .;

— forming the communicative culture of a doctor, including personal qualities, fluency in verbal and
non-verbal means of behavior;

— formation of general cultural, common professional and professional competencies both among the
mentors themselves and their staff.

4. The implementation of the ECHO project in Kazakhstan was made possible through the
partnership of a number of major international and domestic organizations, namely:

— with the support of the CDC Center for Infectious Disease Control (Janel Wright, SDC Deputy
Director for Central Asia), within the framework of the Emergency Plan of the US President to Fight
AIDS PEPFAR.

— with direct technical support and support of the ICAP project at Columbia University (Regional
Director for Central Asia — Deryabina A.).

— with the information support of the Republican Center for AIDS Prevention and Control (Director
General — Bayserkin B.).

The leading university of the republic for postgraduate education — KazMUNO (rector Isayeva R.),
which provides the main expert team, the faculty of the university (PPSU), is designated as the node site.

Immediate implementation of the project is carried out by the staff of "ECHO" (clinical director of
the Center for Mentoring "ECHO" — Trumova Zh.).

The aim of the work is to increase the capacity of medical workers to provide quality medical ser-
vices to people living with HIV through clinical mentoring and the use of modern distance technologies in
teaching.
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Materials and methods. In the preparatory period (before launch) of the "ECHO" project, the
direction of the training was determined: "Infectious Diseases: HIV infection". Territorial AIDS centers
and their branches have been selected as sites, with a total of 24 sites. The listeners of the postgraduate
training cycle were doctors of the clinical profile of AIDS centers. At the first stage, 100 doctors were
trained at 10 specialties. The students were divided into 2 (two) groups, 50 people each. The educational-
methodical complex (EMK) and the work program (WP) on the subject of the HIV-infection training
cycle have been developed on the basis of international and national HIV manuals and forms. The work
program includes 9 modules, 38 themes, in all, 76 sessions are planned for two groups of 50 participants
each.

The Work Program was approved at the level of the Ministries of Education and Health of the Re-
public of Kazakhstan and an author's Certificate was obtained, registered in the Ministry of Justice (author
Trumova Zh.)

Documents for presentation of clinical cases have been developed: Patient form (1) and Patient
recommendations form (2).

A prerequisite for the implementation of the ECHO model is the IT connection and the speed of
Internet connection. For web conferencing / tele-sessions, modern demonstration equipment installed in
the workplace, a program for video conferencing ZOOM, additional equipment of 24 sites is carried out at
the expense of the ECHO project.

Within the framework of the ECHO project, various pedagogical methods are used, such as:
interactive methodology in the form of discussions / disputes, illustrative and heuristic (search) methods,
for use by students in the daily work of modern scientific literature based on the principles of evidence-
based medicine. As a control and measuring tool for assessing the knowledge of students and the effec-
tiveness of training on-line mode, the questionnaire method and test knowledge control (input, inter-
mediate and final testing) were applied, in total there were 3 stages for monitoring the level of knowledge
of the listeners.

Results and discussion. The applied form of training specialists is clinical mentoring, providing
participants with theoretical information, analyzing thematic complex clinical cases (including adults and
children) at each video session, with the participation of highly qualified teachers of various HIV-related
specialties as mentors.

The main project implementation tool is a weekly video session, lasting 60 minutes (duration can be
determined on demand), aired from the Clinical Mentoring Center (Almaty) to all sites once a week,
without disrupting doctors from production and workplace. Within the framework of the project, feedback
was provided to participants / listeners of the training cycle.

According to the approved Work Program on HIV, training was conducted on 9 modules, including
38 topics. As of June 2017, training was completed for all 9 modules, namely:

Module 1: 1 introductory session, 2 sub-sessions conducted.

Module 2: 7 sessions, 14 sub-sessions.

Module 3: 5 sessions, 10 sub-sessions.

Module 4: 5 sessions, 10 sub-sessions.

Module 5: 5 sessions, 10 sub-sessions.

Module 6: 5 sessions, 10 sub-sessions.

Module 7: 3 sessions, 6 sub-sessions.

Module 8: 3 sessions, 6 sub-sessions.

Module 9: 4 sessions, 8 sub-sessions.

In total for the period "September 2016 — June 2017" 38 sessions were held, 76 sub-sessions for 100
participants of 24 sites of the republic.

Listeners of the cycle. At the beginning of the project, there were 106 trainees, among them distri-
buting by specialty: physicians - infectious diseases adults / children 67 (63.2%), dermatologist/vene-
reologist 8, obstetrician-gynecologists 7, pediatricians 6, phthisiatricians 6, therapists 4, narcologists 3,
psychologists 3, resuscitators 2. L.e. (63.2%), of all specialties - 10. As of June 2017, the number of
trainees who completed the training was 100 (6 people were eliminated for objective reasons, change of
job, job exit, etc.). At each session, attendance was monitored. As a result: more than 95% of all project
participants took part in more than 80% of sessions.

—— |4 ——
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Control of knowledge of students. One of the key requirements of the ECHO model is the evaluation
of the quality of knowledge of students before and after the implementation of the project. The evaluation
included testing the level of knowledge of the participants prior to the start of the project, in the middle
and after the completion of the project. Such an assessment made it possible to assess the progress and
effectiveness of the educational process. At the beginning of the project and at the end of 9 modules of the
Work Program of the course, 3 (three) stages of control testing of listeners were conducted on-line by
specially designed tests, in the form of an entrance control of knowledge (pre-test, September 2016),
intermediate (March 2017) and the final (post-test, June 2017) testing.

For the correctness of the results, only the results of the input and final testing were compared.

The level of knowledge of the students based on the results of the entrance testing was (pre-test,
n = 100): answered "unsatisfactory” - 18%, "satisfactory" - 57%; "Good" - 22%:; "Excellent" - 3%.

The level of knowledge of the students based on the results of the final testing (post-test, n = 100)
was: answered "unsatisfactorily" - 1%; "Satisfactory" - 28%; "Good" - 21%; "Excellent" - 50%.

The number of listeners who answered "satisfactorily" (comparison of the pre-test with post-test)
from 57% decreased 2 times to 28%; to "good" - from 22 to 21% (stably at the same level); on "excellent"
- significantly increased from 3 to 50% (17 times); "Unsatisfactory" fell sharply from 18 to 1%.

Students who successfully completed the training course were issued with certificates on the
Upgrading of the state standard, the loan amount of 54 hours (KazMUNO).

Analysis of clinical cases. Demonstration and joint analysis of a clinical case are based on a real
medical history of the HIV-infected patient; with the mandatory observance of the confidentiality of
personal data (the patient was assigned an individual number).

To visualize the patient's data, each doctor reporting his clinical case and experts carefully selected
the illustrative material: photographs of microscopic preparations; X-ray, ultrasound / CT / MRI data,
tables, charts and algorithms. The patient's form (a short history of the disease) was demonstrated on the
screens of monitors and televisions.

All listeners, with the help of a mentor / expert, studied the "medical history" — complaints, anam-
nesis, objective data, results of examinations (laboratory and instrumental) and treatment. Based on the
above, the participants in the group isolated the leading clinical syndromes, and then formulated the
preliminary and final diagnoses with its justification. During the demonstration, the clinical mentor gave
an opportunity to actively speak out to any listener, encouraging the right answers. In the end, the expert
gave an expert opinion, recommendations and a list of modern literature.

Over the past period, 76 cases were analyzed in video sessions, with the participation of all listeners
(patients with HIV infection: adults, children, pregnant women, UGN persons). For each case, tactics of
patient management were developed; specific recommendations of leading experts were given. At the end
of each session, the didactic materials filled out by the experts were sent to the listeners. Forms of recom-
mendations on patients, references to educational literature / modern publications of the most recent years
(2014-2017).

A unified approach to harmonizing the efforts of national and international partners within the
framework of the innovative project "ECHO" made it possible to combine the accumulated experience in
the field of training medical personnel on topical issues of HIV infection for further implementation in
practice, namely:

— introduce modern digital technologies in the field of practical public health in the framework of
postgraduate training of AIDS center doctors;

— to form a database of mentors-experts of KazMuno;

— to train specialists on the ground, for the subsequent realization of knowledge in practice and
mutual assistance;

— to create a base of future coaches from their number for continuing education in the regions;

— accumulate a database of updated materials, taking into account international requirements;

— maximally bring quality medical care to patients with HIV infection for successful implementation
of the "cascade" of PLHIV services.

The application of telecommunication technology allowed to expand the geography of postgraduate
distance education of doctors to the entire territory of Kazakhstan, while simultaneously encompassing
the training of participants in 24 sites.
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This methodology has demonstrated its great opportunities not only in terms of enrollment, but also
economic efficiency, due to the low cost of training, both for managers of medical institutions and for the
listeners themselves, without interruption of production.

The use of the innovative form of training "ECHQO" and the improvement of methods in the teaching
of clinical discipline — "HIV infection", contributed to the development of the listeners' professional
competence based on the interdisciplinary approach, increased their motivation to study the discipline. At
the same time, it strengthened the professional level of the university teachers themselves, expanding the
possibilities of the teaching process of teaching, using the most modern, innovative approaches to
postgraduate training of medical workers.

Next steps:

— Combining efforts of the partners in the priority order for the implementation of the 5 priority areas
of the Densaulyk Program (Roadmap), on the basis of the single consolidating ECHO Center under
KazMuno, which has the first practical experience in spreading the "ECHO" model recognized in the
world in Kazakhstan.

— Using the experience of the "ECHO" project, established by the KazMuno Trainers' Base and
training materials, in order to successfully integrate new digital technologies into the healthcare field, in
the framework of other areas of postgraduate training of medical personnel.

— Integration of similar digital / training courses into the system of nursing education and
professional development of nurses.

— Institutionalization of the developed materials on the scale of the Republic of Kazakhstan.

Multifaceted support from the public sector and international organizations will ensure further
implementation of the idea of "Digital Medicine", give it stability, and support the long-term functioning
of the innovative model of the ECHO in the Republic of Kazakhstan with a vision for the future.
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P. b. Hcaesa', K. 3. Tpymoga®, K. T. FOmkesuyu’

1AK «Kazak MenumHaIBIK Y31iKkci3 6iniM 6epy yHuBepcuTeTi», Anmatsl, KazakcTas,
2«ECHO» KIIMHHKABIK TOMMIEpIIiTiK OPTAIBIFBL,
AK «Kazak MmequuuHanbIK y3ikci3 0i1iM 0epy yHuBepcuteTi», Anmarsl, Kasakcras,
SKUT TonTsik 6acmibicel, Third Party M&E SEHAT mnpoekrinmge, AMctepaam, Hunepnanabt

KA3AKCTAHJIA «ECHO 2016» WTHHOBALMSLJIBIK YJII'ICIH XKY3EI'E ACBIPY HOTHIXEJIEPI
Y3JIKCI3 KoCIBHU JAMBITY KYUECIHIH HETT3IHJE

Annoranus. Kazakcranma 2016 xwuinsiH Keipkyierinern Oactanm «ECHO» sxobacet KasMYBBY werizinae
KypburraH «KIIMHUKAIBIK JKETEKIIiIep OPTalbIFb» apKBUIBI XXY3ere achlpeiIyda. bimim Oepy Oarbitel « AUTB-
KYKIacel» 0ol Tabbutazsl, HeicaH — Kazakcran Pecmy6mukaceiasiy XXUTC-Tig 24 optansirsl. ApHaitel, «Kim-
HHUKAJIBIK TONMIMIepItik» skoHe «CaHAbIK MEAMIMHAY KaFuIaTTapblHa HETi3/eJreH WHHOBALMSUIBIK OKBITY O/ICTEePiH
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maiianaHa OTBIPHIN, XYMBIC OaFgapiaMachlH Jopirepiep Mes3riime d3ipiedi, coHblH imiHge 10 MamaHIBIK,
100 mopirep OKBITBUIABI — KYKHaNbl aypy 67 (63,2%). CaHABIK TeXHOJOTHIIAPIBIH ACHCAYJIBIK CaKTay cajlachblHa
HHTETPaUiICh 9 MOIynb OOWBIHIIA, 38 TaKBIPHINT OOMBIHINA XKY3ere achIpbUiabl, «IXO» OipiHII Ke3eHIHIe KAIIBI
canbl 50 ajaM YUIIH eKi TOI ThIHIAYIIbUIAP YIIH 76 TeleanaapiblK ceccus oTKi3uml. «2016 KbUIFbl KbIPKYHEK —
2017 >KbUIIBIH MAYCBIMBDY) Ke3€HIH/IE 00a KaThICYIIBUIAPBIHBIH 76 OTHIPBICH XOHE YII ACHreii OlmimMai Oakpuiay
xyprizingi. AUTB-xyKknacel 6ap Haykactapra KeHec Oepy apKblibl 76 KIMHUKAJIBIK TEKCEPY KYPTi3iii.

ECHO >xo6acbiabiy Oipinmii ke3eHi 2017 sKbUTABIH MayChIM afibIHIa COTTI asiKTaJIIbl.

Tyiiin ce3nep: canapik Meanuna, AUTB-xyknacel, TomimMrepInik, HHHOBALUSIBIK MOJIEIb.

P. B. Hcaesa', K. 3. prMOBaz, K. T. OmkeBuy’

'AO «Kazaxckuii MeIHIMHCKIIT YHHBEPCUTET HENPEPHIBHOIO 06pasoBaHmsy, AnMaThl, Kazaxcran,
[{enTp KIMHMYECKOro HacTaBHHuecTBa «ECHOY,
AO «Kazaxckuii MeIUIIMHCKUI YHHBEPCUTET HEMIPEPHIBHOTO 00pa3oBaHms», Anmatel, KazaxcraH,
3PyK0BOI[I/ITeHB rpynnsl KUT, Third Party M&E B npoekte SEHAT, Amcrepaam, Hunepniasst

PE3YJIbTATHI BHEJIPEHUS HHHOBAIIMOHHOMN MOJEJH «ECHO 2016»
B KABAXCTAHE
B PAMKAX CUCTEMBI HEITPEPBIBHOI'O TIPO®ECCHOHAJIBHOI'O PA3BUTHUSA

Annoranusi. B Kazaxcrane c¢ centsiOps 2016 roga peammsyercst npoekt « ECHO» npu co3maHHoM Ha 0aze
KasMVYHO «lenTpe kiImHHUYECKOTO HacTaBHHYecTBa».HampaBinenunem oOyuenms sBisercs «BUY-undexmmsy,
oowvexToM — 24 mertpa CIIN]] Pecriyomuku Kazaxcran. [lo cnenmansHo pa3zpaboranHoit PaGoueit [Iporpamme, c
MIPUMEHEHHEM WHHOBAIMOHHON METOAWKH OOYy4eHHs, OCHOBaHHOW Ha mpuHOMNax «KiMHWYeckoro HacTaBHUYECT-
Ba» U «Lludposoit MenuuuHEY, oqHOBpeMeHHO o0ydarorcs 100 Bpaueit 10 cnennanbHOCTEH, BKITIOYAst Bpadeh-UH-
¢exunonucroB 67 yenosek (63,2%). MuTerpauust undpoBbIX TEXHOJOTUIl B cdepy 31paBoOXpaHEHHUSIIPOBOIHIACH
o 9 moayisMm, 38 Temam, Bcero B niepBoii paze «kECHO» npoBeneno76 tenececcuit Al IBYX TPYII CIyIIaTelIen mo
50 uenoBek. 3a nepuox «ceHTs0pp 2016 — utonp 2017» mpoBeneHo 76 ceccuil U TPU KOHTPOJISL YPOBHSI 3HaHH
Y4acTHUKOB poekTa. [IpoBeneHo76 KIMHUYeCKuX pa300poB, ¢ OKa3aHHEM KOHCYJIbTaTHBHOW MOMOIIIH ITallHEHTaM C
BUY-undexuneii.

[epBas daza npoexra «kECHO» ycnenno 3aBepuieHa B utone 2017 rona.

KioueBsle ciioBa: nndposas Mmeguuuna, BUU-uabexms, HacTaBHIYECTBO, MHHOBAIIMOHHASI MOJIETIb.
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EFFECTIVENESS AND SAFETY OF VACCINATION
FOR PREVENTING PNEUMOCOCCAL INFECTION
IN ADULT PATIENTS: REVIEW OF INTERNATIONAL
RECOMMENDATIONS AND STUDIES

Abstract. Purpose of review: to summarize the effectiveness and safety of vaccination for preventing pneu-
mococcal infection, namely community-acquired pneumonia among adult patients.

Materials and methods: a literature search for international recommendations and studies was conducted in
electronic databases and publications included in Embase, PubMed/Medline, Science Direct, eLibrary. More than
20 publications were selected and reviewed, including full-text articles, Systematic Reviews and Meta-Analysis that
were published in English. The depth of the literature search was 8§ years.

Results and conclusions: currently, international organizations recommended the routine use of the 13-valent
conjugate vaccine (PCV13) sequentially with the 23-valent polysaccharide vaccine (PPSV23) for all adults aged
65 years and over. However, some studies indicate that repeated vaccination has no effect, since pneumococcal
polysaccharide capsular antigens elicit an immune response by a T-cell independent mechanism.

Keywords: vaccination, community-acquired pneumonia, 13-valent pneumococcal conjugate vaccine,
23-valent pneumococcal polysaccharide vaccine.

Introduction. Pneumococcus (Streptococcus pneumoniae) remains the main causative agent of
pneumococcal infections and can cause a wide range of diseases [1]. Pneumococcal infection causes
pneumonia, meningitis, middle ear infections (otitis media), sinusitis, and sepsis. Currently, according to
the data of foreign authors, pneumococcus is responsible for 25-35% of all community-acquired pneu-
monia and 3-5% of hospital- acquired pneumonia.

Community-acquired pneumonia is an acute disease that has arisen in out-of-hospital conditions,
accompanied by symptoms of infection of the lower respiratory tract and radiographic signs in the lungs
in the absence of an obvious diagnostic alternative. Among adult patients, community-acquired pneumo-
nia is a common type of pneumococcal infection [2] and it is difficult on the background of comorbid
conditions (cardiovascular diseases, oncological and hematological diseases, diabetes, renal and liver
diseases, and others). In elderly patients, the risk of death from community-acquired pneumonia and its
complications is 3-5 times higher than that of young patients, estimated at 5-7%.

Treatment of pneumococcal infections with penicillin and other drugs was quite effective until some
strains of the disease became resistant to these drugs. Therefore, to date, vaccination is the most effective
method of preventing pneumococcal infections. According to the World Health Organization (WHO), in
the world, life expectancy has increased by 20-30 years due to mass immunization. Every year, more than
2 million lives are saved thanks to immunization. According to WHO's position, vacci-nation of all age
groups of the population is the only way to significantly affect morbidity and mortality from pneumo-
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coccal infection and it is considered necessary to include routine vaccinations against pneumococcal
infection in national calendars of all countries.

The purpose of this review is summarize the effectiveness and safety of vaccination for preventing
pneumococcal infection, namely community-acquired pneumonia among adult patients.

Pneumococcal vaccines. To prevent diseases caused by pneumococcus, two vaccines are
recommended worldwide that are available for adult vaccination: a 13-valent conjugate vaccine (PCV13)
and a 23-valent polysaccharide vaccine (PPSV23).

PCV13 is inactivated and consists of capsular polysaccharides of thirteen serotypes of
pneumococcus, individually conjugated to a carrier protein. In the European Union, PCV13 is approved
for use from 6 weeks without further age restriction.

PPSV23 consists of capsular polysaccharides of 23 serotypes of pneumococcus (12 serotypes
together with PCV13 and 11 additional serotypes). Basically, people need one dose of PPSV23, and the
second dose is recommended for certain risk groups.

In 2010, the American Advisory Committee on Immunization Practices (ACIP) approved revised
recommendations that all persons should be vaccinated with PPSV23 at the age of 65 years.

In 2012, ACIP developed recommendations for the use of PCV13 and PPSV23 for adults aged 19
years and older with immunocompromising conditions.

According to the recommendations of ACIP, adult vaccination should be started with PCV13
(scheme).

A single dose of PCV13 for adults aged 65 years
and older who have not previously received PCV13

PCV13 (at age > 65 years) > PPSV23

N J
N

6-12 months

Persons who previously received PPSV23 at age 65 years and older

PPSV23 (already received
at age > 65 years)

o /
e

> 1 years

v

PCV13

Persons who previously received PPSV23 before age 65 years,
who are now aged > 65 years

PPSV23 (already received PCV13
at age <65 years) (at age > 65 years) PPSV23
_ J _ /
N g
> 1 years 6-12 months

- /
Y
> 5 years

Sequential administration and recommended intervals for PCV13 and PPSV23 (ACIP recommendations)
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A single dose of PCV13 is recommended for adults aged 65 and older who have not previously
received PCV13. Even if the patient has previously been vaccinated with PPSV23, one dose of PCV13 is
needed. The dose of PPSV23 should be given 6—12 months after a dose of PCV13. The two vaccines
should not be coadministered, and the minimum acceptable interval between PCV13 and PPSV23 is 8
weeks. Adults aged 65 years and older who have previously received one dose of PPSV23 also should
receive a dose of PCV13 if they have not yet received it. The dose of PCV13 should be given >1 year
after the most recent dose of PPSV23 is received. For those with an additional dose of PPSV23, this
subsequent dose of PPSV23 should be given 6—12 months after PCV13 and >5 years after the most recent
dose of PPSV23 [3]. According to these recommendations for the routine use of PCV13 among adults
aged 65 and over will be revised in 2018 [4].

Materials and methods. A literature search for international recommendations and studies was
conducted in electronic databases. More than 20 publications were selected and reviewed, including full-
text articles, Systematic Reviews and Meta-Analysis included in Embase, PubMed/Medline, Science
Direct, eLibrary, and open access publications from the WHO resource, the Centers for Disease Control
and Prevention (CDC).

The depth of the literature search was 8 years (2008-2016). The following search terms were used:
“23-valent polysaccharide vaccine”, “13-valent conjugate vaccine”, “efficacy/effectiveness of PPV23”,

L INTY G

“efficacy/effectiveness of PCV13”, “pneumococcal disease”, “community-acquired pneumonia”, “pneu-
mococcal vaccination”, “randomly”, and “randomised”.

Results. Evidence supporting PCV13 vaccination among adults. At the end of 2011, PCV13 was
approved by the Food and Drug Administration (FDA) and in early 2012, respectively, by the European
Medical Association of the countries of the European Union for use among adults aged 50 and over [5, 6].
The FDA identified a "significant therapeutic benefit compared to existing treatment methods" as
protection for adults aged 50 years and older from pneumococcal pneumonia [7].

The effectiveness of PCV13 has been proven by a large-scale scientific study "Community-Acquired
Pneumonia Immunization Trial in Adults" (CAPiTA), aimed at evaluating the effectiveness of PCV13 in
preventing pneumococcal pneumonia caused by one of the pneumococcal serotypes contained in the
vaccine.

The CAPiTA was the largest double-blind, randomized placebo-controlled trial in the Netherlands
involving approximately 85,000 patients aged 65 years and older. The CAPiTA trial confirmed the
efficacy of the PCV13 vaccine and demonstrated a reduction in the number of causes of pneumonia in
adult patients aged 65 years and older who received PCV13 compared with placebo [8, 9]. The evidence
supporting the efficacy of PCV13 vaccination in adults was evaluated using the Grading of Recom-
mendations, Assessment, Development, and Evaluation (GRADE) [10] framework and was published in
2014 [11].

The CAPiTA trial did not reveal any safety problems associated with the use of PCV13 in more than
42,000 patients who had been vaccinated. The effectiveness of PCV13 for the prevention of community-
acquired pneumonia and invasive pneumococcal infection persists for at least 4 years. These data are
consistent with observations of previous trials of PCV13 vaccination among adults [12].

Using the results of a CAPiTA trial and a number of other epidemiological studies that were
conducted in parallel to the Netherlands, the cost-effectiveness of PCV13 vaccination [13] was evaluated
among people of different ages and risk groups. The approach of using PCV13 in different strategies
(different ages, risk groups, etc.) was considered. The results of the study showed that PCV13 in the
Netherlands proved to be cost-effective.

In addition, a study [14] on the effect of age on the efficacy of PCV13 in the elderly was conducted.
In this study, the efficacy of PCV13 in the prevention of community-acquired pneumonia or invasive
pneumococcal infection was highest among adults aged 65 years and older and the efficacy of the vaccine
decreased with increasing age.

However, in the CAPiTA trial, immunogenicity data collected at 1, 12 and 24 months after vacci-
nation indicated only small differences in the levels of antibodies to immunoglobulin G and opsono-
phagocytic activity titers in adults, compared to younger subjects [15]. Two of the most common PCV13
serotypes (3 and 7F) were less common in the highest age group and had a higher overall vaccine effi-
cacy. Nevertheless, the effectiveness of the vaccine also decreased with age for these serotypes.
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Evidence supporting PPSV23 vaccination among adults. At the end of 2010, ACIP updated
recommendations for the prevention of invasive pneumococcal infections with PPSV23 vaccine in adults
aged 65 years and older and patients aged 19-64 with risk factors for severe pneumococcal infections.
There are a number of studies that prove the effectiveness of PPSV23 in adults.

In the United Kingdom, the National Health Service recommends only the use of the PPSV23
vaccine among people aged 65 years and older who are in good health, and among people suffering from
a disease exposing them to the risk of pneumococcal infection; and revaccination is intended for these
people every 5 years.

In the United States, pneumococcal vaccination is recommended using the PCV13 and PPSV23
vaccine sequence among people older than 2 years with risk factors for pneumococcal infection.

In Germany, PPSV23 vaccination of all 60 year olds and elderly people has been recommended since
1998. According to the "Health Study on Adults in Germany", coverage of the current vaccine is 30%
between the ages of 65 and 79 years old. Standing Committee on Vaccination (STIKO) recommends the
use of PPSV23 only at the age of 60 years and offers revaccination at intervals of >6 years [16].

The results of the analysis conducted, which is stratified by age, show that PPSV23 is effective in
adults over the age of 40 compared with younger than 20 years [17]. Therefore, PPSV23 is more effective
against community-acquired pneumonia in the elderly than in young people.

Many meta-analyzes have demonstrated that PPSV23 does not have a preventive effect on mortality
from all causes [18, 19]. However, moderate evidence of the analysis conducted [17] in accordance with
the GRADE framework showed that PPSV23 demonstrates a protective tendency to reduce mortality from
pneumonia, but this result was not statistically significant. Although the observed protective effect of
PPSV23 against pneumococcal pneumonia is statistically insignificant, the overall relative risk was 0.54,
indicating a protective trend.

The results of the analysis, which included only three tests, were confirmed by very low quality
indicators due to serious heterogeneity, indirectness and inaccuracy. Thus, the impact of PPSV23 on
pneumococcal pneumonia requires further study.

In addition, there are no epidemiological data demonstrating the effectiveness of revaccination with
PPSV23, although it would be difficult not to offer it especially for people who were vaccinated young.
Revaccination for less than 5 years is not acceptable for reasons of tolerability, although 5 years after
PPSV23, revaccination with PPSV23 may be suggested.

Conclusions. Based on the latest recommendations, currently, the Centers for Disease Control and
Prevention, WHO, the Advisory Committee on Immunization Practices, the European Medicines Agency
have recommended the routine use of the PCV13 vaccine sequentially with the PPSV23 vaccine for all
adults aged 65 years and over [20, 3]. However, the issue of the need for revaccination against pneu-
mococcal infection remains a subject of discussion. The results of some studies indicate that repeated
vaccination has no effect, since pneumococcal polysaccharide capsular antigens elicit an immune
response by a T-cell independent mechanism.

From the presented data it can be concluded that the vaccination of PCV13 and PPSV23 against the
pneumococcal infections is clinically and cost-effective.

It is assumed that the review of international recommendations will optimize the management of
adult patients with community-acquired pneumonia and develop a scientifically valid scheme for the use
of pneumococcal vaccines in adult patients.
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omebuerTepi i3aey Kyprizingi. 20-1aH actam KapUsUTaHBIMIAP TAHIATBI KapaCTHIPBUIIBI, COHBIH IITiH/IE aFbIIIIBIH
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Homuoicenep men Kopuimuinobliap: Ka3ipri yakbITTa XallbIKapajblK YHbIMAAp 65 jKac yKoHE OJJaH JKOFaphl JKac-
Tarbl 0apablK epecekrep yiriH PCV13 Bakumuacein PPSV23 BakunHackiMeH JIOWEKTI TYple JKydeli maiijanaHyabl
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OWTKEHI MHEBMOKOKK TMOJIMCaXapHITI KalCyJspiblK aHTUreHaep T-Toyenci3 MeXaHW3M apKbUIbl HMMYHJIBIK
JKayanTel TyAbIpabl.

Tyiiin ce3nep: exnemnixk ajublH aly, aypyxaHaJaH ThIC THEBMOHUS, 13-BaJleHTTIK KOHBIOTHPIICHIEH BaKIMHA,
23-BaJICHTTIK MOJUCAXAPUATI BAKIIMHA.
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LIVER HYDATID DISEASE (ECHINOCOCCOSIS):
UPDATES IN SURGICAL TREATMENT STRATEGY

Abstract. Retrospective comparative analysis was done by authors in 119 cases with parasitic hepatic
injury-hydatid disease of liver, which were operated on various surgical methods of treatment (pericystectomy
and other methods without removal a fibrous capsule) 2013 between 2016. First identified liver echinococcoses were
101 (84.9%) patients and recurrent liver echinococcosis were 18 (15.1%) patients. The main purpose of the study
was to develop a common approach of diagnosis and optimal treatment of hepatic echinococcosis.

There were 79 (66.4%) patients with echinococcectomy without removal of fibrous capsule; when residual
cavity was eliminated as follows: a) residual cavity abdominisation in 31 (26%) patients; b) capitonnage of residual
cavity in 29 (24.4%) patients; c) omentofixation in 9(7.6%) patients; d) abdominisation 40 (33.6%).

According to the analysis, there was a tendency for an increase in pericystectomy method from 17.9% of
patients in 2013, to 56.7% of patients in 2016 respectively. The total percentage of all complications was 17.6%. At
the same time, in the performance of pericystectomy, the number of complications was significantly lower to com-
pare with other methods of echinococcectomy. Thus, the authors concluded that the selection method for parasitic
liver diseases is pericystectomy. If it is not possible to perform pericystectomy (intraparenchymal localization,
lobular bile ducts invasion), it is preferable to perform an echinococcectomy without removal a fibrous capsule.

Key words: hydatid disease of liver, pericystectomy, liver echinococcosis, postoperative complications after
echinococcectomy.

Conclusion. In choosing the method of surgery, it is necessary to take into account the size, cyst
localization and the interest of the main vessels and biliary tract. Nowadays, the method of choice for
parasitic liver diseases is pericystectomy in our center. If it is impossible pericystectomy to perform
because of the intraparenchymal location and the interested main branches of the bile ducts, it is pre-
ferable to perform organ-saving operations with the subsequent administration of antiparasitic treatment
in order to prevent recurrence of the disease.

Introduction. Hydatid disease, included hepatic echinococcosis, remains one of the outstanding
surgery issues in the world, which causes extensive damage in the health-care system and overall national
economy. In the absence of treatment echinococcosis may pose a threat to human life. Giving relative
youth of patients, high frequency of disability at a repeat surgery, with each passing year the problem of
surgical treatment of hepatic echinococcosis is becoming more actual issue in endemic regions of
Kazakhstan. Despite on success of hepatic echinococcosis in surgical treatment, the question of the
optimum size of surgery is open.

Echinococcosis prevalence is global; somewhere endemic regions are whole countries (figure).
Echinococcosis is more commonly in Latin America, where its register up to 7.5 cases per 100 000 po-
pulation per year. Echinococcal disease is also often found in Central Asia, Australia, New Zealand,
Russia (mainly the Caucasus) and Europe (Italy, Bulgaria, Iceland). Hydatid disease covers all age
categories, but mostly people suffer from a young working age. The disease has been recently registered
away from endemic regions in connection with growing movement of people. This problem has been

—— 4 ——
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affected in 66™ World Health Organization Assembly from 20-28 May 2013 in order to improvement and
research of effective action against disease [1].

The incidence of hepatic echinococcosis of Kazakhstan’s rural population has grown in the dy-
namics. For example, the incidence amounted to 6.42 in 2013, 6.52 in 2014, 6.65 in 2015 per 100 000 po-
pulation [3]. In 14 regions of countries retrospective analysis for endemicity has shown that the greatest
number of causalities 297 (211 of them were liver diseases) was in the South Kazakhstan oblasts, next
was Almaty oblast 146 (110 of them were liver diseases) from 2007 to 2016 (9 months) [4]. Dates from
Committees on Consumer Right Protection of Republic of Kazakhstan.

The relevance of problem has shown in many researches of surgeons, who dealt with echinococ-
cosis. The frequency of recurrences is from 7 to 45% of cases in postoperative period. Postoperative
recurrences and deaths leave much to be desired [5].

By the frequency localization, the liver struck in 50-60% cases. Once released into systemic blood
possible defeat of other organs, included encephalon and soft tissues.

The main purpose of the study was to develop a common approach of diagnosis and optimal
treatment of hepatic echinococcosis.

Materials and methods. From 2013 to 2016, in the department of hepatopancreatobiliary surgery
and liver transplantation, A. N. Syzganov’s National Scientific Center of Surgery, 119 patients underwent
various liver surgical interventions for echinococcosis. Uncomplicated forms were in 119 (68.8%)
patients, complicated forms were in 31.2%. Complicated forms were known like obstructive jaundices,
cystobiliary fistulas, maturation, breakthrough and seeding of the abdominal cavity. The part of
complicated forms was found in pre-operative period, certain were directly during operation. By origin
residual liver echinococcosis was not observed, whereas first identified were 101(84.9%) patients and
recurrent liver echinococcosis in 18 (15.1%) cases.

Diagnosis of hepatic echinococcosis was of then includes standard researches itself, in some cases
required individual approach in plan of complementary studies. There are ultrasound, MRI+MRCPT, CT
of abdominal cavity with or without bolus contrast in echinococcosis examination. Staging of liver
echinococcosis was carried out on the basis of ultrasound results, according to the WHO classification
from 2003[5]. The sensitivity of this method makes it possible to classify hydatid liver diseases in the
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preoperative period. WHO recommended the following classification, based on ultrasound of the
abdominal cavity (table 1).

Classification of cystic Echinococcosis Cysts. Types of echinococcal cysts, depending on the
ultrasound data according to WHO classification [2]. This classification is divided into 5 stages depending
on cystic activity and fluid, which define further surgical tactics. Ultrasound is still below CT, because of
its high resolution [2].

Differential diagnostics of parasitic diseases (echinococcosis and alveococcosis) should be carried
out with nosology with different disease etiology: parasitic cysts of other etiology, nonparasitic (poly-
cystic) liver cysts, liver tumors (innocent and malignant), hepatic cirrhosis (macronodular), liver absces-
ses (amebic and pyogenic) with the above-mentioned methods of examination.

Surgical methods of treatment of liver echinococcosis consist of the following types: puncture-
aspiration-injection-reaspiration (PAIR), video endoscopic, surgical (echinococcectomy with residual
cavity left, ideal echinococcectomy, resection of part of the affected organ). Table 1 reflects the treatment
tactics depending on the stage according to WHO classification.

Table 1 —- WHO-IWGE Classification of Ultrasound images of cystic Echinococcosis Cysts. Ultrasound classification

Albendazole
WHO classification Tactics

CE1 cyst < 5,0 cm only albendazole

Cyst > 5,0 cm PAIR+ albendazole
CE2 Surgical treatment + albendazole
CE3a cyst < 5,0 cm only albendazole

Cyst > 5,0 cm PAIR+ albendazole
CE36 Surgical treatment + albendazole
CE4 u CES Watch and wait

Surgical indicators for pericystectomy in hepatic echinococcosis are the presence of large and giant
cysts, cysts calcification any liver localization. There are also the following contraindications: central
hydatid cyst of the liver with a breakthrough into the bile ducts, the location of cysts near the view of the
bile ducts (right or left bile ducts). Upon fulfillment of the above, this method can provide reduce reci-
divism of hepatic echinococcosis and improving outcomes of treatment. In some cases the option can be
atypical resection of liver with parasitic cyst.

Intraoperative antiparasitic treatment of residual cavity plays a major role. There are following
methods in our Centre: treatment with 1% povidone solution and hot solution - (80-90 °) with exposure
of each from 3 to 5 minutes. To the above surgical treatment, the companion drug of choice is Albezol
800 mg/day in the postoperative period. The duration of the continuous cycle is from 3 weeks to several
months, the interval between cycles is 21-28 days. However, the surgical method remains the main
method of treatment of patients with echinococcosis (there is as yet no convincing evidence of a positive
effect without surgical treatment).

Results and discussion. Comparative analysis was done in 199 cases of operative patients from
different ways (pericystectomy and other methods without removal a fibrous capsule) 2013 between 2016.
There were 79 (66.4%) patients with echinococcectomy without removal of fibrous capsule; residual
cavity was eliminated as follows: a) residual cavity abdominisation in 31 (26%) patients; b) capitonnage
of residual cavity in 29 (24.4%) patients; c) omentofixation in 9(7.6%) patients; d) abdominisation in
40 (33.6%). Table 2. In our hospital lately, preference has been given to pericystectomy with the
possibility of carrying it out.

We have had annual compares pericystectomy with group without removal a fibrous capsule, there
was a tendency for an increase in pericystectomy method from 17.9% of patients in 2013, to 56.7% of pa-
tients in 2016 respectively. Also there was a tendency for reduction echinococcectomy without removal of
fibroses capsule in 23(82.15) patients and 13 (43.3%) patients in 2013 and 2016 respectively.

— 26 ——
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Table 2 — Types of surgery from 2013 to 2016

Residual cavity abdominisation 11(39,3%) 10 (33,3%) 10 (32,2%) 9 (30%)
Capitonnage of residual cavity 10 (35,7%) 10 (33,3%) 6 (19,4%) 3 (10%)
Omentofixation 2 (7,1%) 1 (3,3%) 6 (19,4%) 1 (3,3%)
Pericystectomy 5(17,9%) 9 (30%) 9 (29%) 17 (56,7%)

On the basis of the analysis from postoperative complications had been identified in 21 (17.6%)
patients with different types of complications (table 3): a) infectious complication in 9 (7.5%) patients, b)
biliary fistulas in 6 (5.05%) patients, c) responsive pleurisy in 6 (5.05%). Postoperative bed day was at an
average 11.8 days (table 3), the patients with capitonnage of residual cavity were stayed maximum
20 days at hospital. Extent of blood loss was from 100 ml to 400 ml. There were no fatalities.

Table 3 — Compliance with various methods of echinococcectomy

Residual cavity Residual cavity Residual cavity Residual cavity
abdominisation abdominisation abdominisation abdominisation
Extent of blood loss 100-150,0 ml 100-200 ml 100 ml 150-400,0 ml
Hyperthermia 3 5 1 0
Biliary fistulas 3 1 1 1
Pleurisy 2 3 1 0
Bed day 12,3 (10-17) 14,2 (9-20) 11,5 (10-15) 9,2 (7-10)

In examining complications, also comparative analysis with group: pericystectomy and echino-
coccectomy without removal of fibroses capsule was held. There was the highest number of infectious
complication in group with capitonnage of residual cavity in 5 (4.2%) patients. Responsive pleurisy was
in 3(2.5%) patients with capitonnage of residual cavity, in group with pericystectomy had not this
complication. Biliary fistulas were in abdominisation residual cavity in 3(3.5%), for comparison with
pericystectomy was 1(0.8%) patient.

Of 21 patients with compliance in post-operative period, only 1 patient had pericystectomy and it’s
worth knowing that 40 pericystectomy had been performed. Our analysis has shown that blood loss was
more in pericystectomy (up to 400 ml), in comparison without removal of the fibrous capsule (up to 100 ml).

In the analysis on 18 recurrent cases of hepatic echinococcosis revealed that first made operations
without removal of the fibrous capsule.

Relapse prevention of parasitic diseases is possible with full-fledged pre-operative diagnosis, respect
for the principles of aparasitic intervention, exclusion of cyst contents into area of surgery, completely
removing fetal elements, ensuring aparasitic intervention with modern physical and chemical parasitocidal
actions, intraoperative ultrasonographic control of intervention radicalism, pre- and postoperative pre-
ventive chemotherapy with albendazole. In order to prevent the recurrence of echinococcosis we use
anthelmintic specific therapy in a comprehensive treatment program. Conservative therapy of patients
with echinococcosis is indicated for multiple lesions of the liver, lungs and other organs, in which
operative intervention carries a high risk for life. In certain situations, the surgery is costly, so relapse of
hepatic echinococcosis can be economic relevant, which could help equip the operating room with
everything necessary to prevent relapse. Conservative and surgical treatment of echinococcosis is
complementary each other and requires a strict individual approach.

Conclusion. In choosing the method of surgery, it is necessary to take into account the size, cyst
localization and the interest of the main vessels and biliary tract. Nowadays, the method of choice for
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parasitic liver diseases is pericystectomy in our center. If it is impossible pericystectomy to perform
because of the intraparenchymal location and the interested main branches of the bile ducts, it is
preferable to perform organ-saving operations with the subsequent administration of antiparasitic
treatment in order to prevent recurrence of the disease.
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A. H. Cp13raHOB aThIHAAFb! Y JITTHIK FEUIBIMU XUPYPIHsl OPTaJIbIFbI
I'enaromankpearoOmIMapIbl XUpYprusicel xoHe Oayblp TpaHCIUIaHTaUMsIIay OeiMi, AnMatsl, Kazakcran

BAYBIPJBIH THIATHATTIK DXUHOKOKKO3BbI:
"KAHA XUPYPTHUSLIBIK DJICTEP CTPATETMSICBI

AnHoranus. Astopnap 2013 >xemiman 2016 xbun apansiFbiHAaFE 119 Gayslp mapasuTapiiel aypyblHa IIaj-
JIBIKKaH-0ayblp 9XWHOKOKKO3bI, SPTYPJi XUPYPrUSUIBIK OicreH (TMEpUIMCTIKTOMUS >koHe (ruOpo3apl KarcylaHbl
KaJJIBIPY) OTa JKacajiFaH HayKacTapra PEeTPOCIICKTUBTI aHamu3 xyprizai. bipinmii per aysipran 101 Haykac (84,9%),
JKOHE JIe pelUANBTI OaybIp 3XMHOKOKKO3bI 18 (15,1%) xarnaii.

OuOpo3aBI Kancyaackl KaaabIpeuIral 79 (66,4%) HayKac OOJ/IbI, KAJIABIK KYBICBIH KEJIeCi 9IICTCPMEH JKOMBLI-
Il @) KAIIBIK KyBICBIH abmomuHu3amsuuiay 31 (26%) Haykac. 0) KalmblK KyBICHIH KamuToHaxnaay 29 (24,4%)
HayKac. B) oMeHTornekcus 9 (7,6%) Haykacra. I') abnomunnzarus 40 (33,6%) HaykacTa.

AHanu3 ke3iHge 0alKaaaThIH JKalT, IEPUIIMCTIKTOMUSHBIH KoOer TeHaeHnuscsl 2013 sxpurna 17,9% nHaykac-
TaH, 2016 xbutel 56,7% HayKacKa neiiH colikecinme. OTa jkacanFaHHaH KeWiHri acKeiHymnap 17,6% xypaznsl. [lepu-
IMUCTIKTOMHS Ke3iHAe SXMHOKOKKIKTOMUSIAH KaparaHda acKbIHymap a3 ke3mecTi. COHBIMEH aBTOpiap OayBIpIbIH
mapasuTapisl aypylapelHAa — HIEPUIIICTIKTOMUS JKacaFaH KoH JIeTeH TYKBIPBIMFa Keli. [IepuIncToaKTOMUSHBL XKa-
cay MYMKIiH OOJIMaraH jkarjaiijia (MHTpanapeHXxuMaTo3/bl OpHAIAcy, OOIIM OT KOJIAAPBIHBIH KAThICYbl) (GHOPO3/IbI
KaICyJIaHbl KAJABIPBIIT S XWHOKOKKIKTOMHS KacaFaH JKOH.

Tyiiin ce3aep: 6aybIp 3XHHOKOKKO3BI, MEPUITUCTIKTOMHS, SXUHOKOKKO3IBIH TapaTybl, SXHHOKOKKIKTOMHUIIAaH
KEWiHT1 onepanusaad KeHiHri acKpIHYJIap.
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TAJIATHUIO3HBIN 92XUHOKOKKO3 NEYEHMU:
HOBOE B XUPYPI'HUYECKOM JIEHEHUH

AHHOTaUMsA. ABTOPHI IPOBEH PETPOCIEKTHBHBIN CPaBHUTENBHBIN aHanu3 y 119 ciydaeB ¢ mapasutapHbBIMH
MOPAXKECHUSIMU TIEYEHU — SXMHOKOKKO3 TI€UEHH, OTIEPUPOBAHHBIX PA3THYHBIMU XUPYPTUUYECKIMU METOJAMU JICUEHHS
(MepUICTIKTOMHUSL M JpyrHe MeTOJbl ocTaBieHueM (uopo3noil karcynsl) ¢ 2013 mo 2016 romsl. IlepBuunO
BBISIBIICHHBIE SXMHOKOKKO3HI medeHn coctaBwin 101 mammenToB (84,9%), n penuanBHBIE 3XHHOKOKKO3BI IEYCHH
18 (15,1%) ciyuaes.

ITpu 3XMHOKOKKIKTOMHH C OCTaBjieHHeM (puOpo3HOH Karcyisl y 79 (66,4%) MalueHToB OCTaTOYHAsI MOJIOCTh
JUKBHIMPOBaHA CIEAYIOIUM oOpa3om: a) abaoMHMHHM3aLMs OCTaTOYHOM MojocTu y marnueHTtoB y 31 (26%) ma-
IIUCHTOB. 0) KAIMMTOHAX OCTATOYHOI monoctu y 29 (24,4%) mamueHToB. B) oMeHTONeKcHs y 9 (7,6%) manueHToB.
r) abmomuau3awys 40 (33,6%).

IIpu ananuse, umeercs TEHAEHIMS K YBEIMUYEHUIO MepuULMCcTIKTOMUM ¢ 17,9% mnaunuentos B 2013 romy, no
56,7% mnamuentoB B 2016 romy coorBercTBeHHO. Il0 pe3ynpTaram aHann3a MOCICONEPALMOHHBIX OCIOKHEHUH,
00ImIMif IPOLIEHT BCeX OCIOXKHEHMH cocTaBmi 17,6%. IIpu 3TOM, IpH BBINOIHEHUH TIEPULIUCTIKTOMHH, KOJIMYECTBO
OCJIO)KHEHHMH OBIJIO 3HAUYNTEIHHO MEHBIIE B CPABHEHUH C APYTMMH METOJaMHU 3XHMHOKOKKIKTOMHH. TeM caMbIM, aB-
TOpBI MPHILIN K BBIBOAY, YTO METOIOM BBIOOpA MPH Mapa3sUTapHBIX 3a00JIEBAHUAX MEUCHU SIBISACTCS — IEPULIUCT-
9KkTOMMS. IIpr HEBO3MOXKHOCTH BBINOJIHUTE IIEPUIICTIKTOMHUIO (MHTPANapeHXUMAaTO3HOE PACIIOIOKEHUE, 3aHHTEpE-
COBAHHOCTH JIO0OJICBBIX XCIIYHBIX HpOTOKOB) npeunhoMTeaneﬂ BBIIIOJIHUTh 3XHWHOKOKK3KTOMHUIO C OCTaBJIICHUEM
(hnuOpO3HOH KaIlCyIbI.

KaioueBble c10Ba: 3XMHOKOKKO3 IEYEHH, IEPULIUCTIKTOMHUSI, PACIIPOCTPAHEHHOCTh SXWHOKOKKO03a, I0Ccjeore-
panroOHHbIE OCIOKHEHUS 110CIIE€ 3XMHOKOKKIKTOMHUU.
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ANALYSIS OF QUALITY INDICATORS
OF BREAST CANCER SCREENING

Abstract. Relevance of research. Screening for detection of breast cancer in Kazakhstan has been held since
2008, but the analysis showed that the quality indicators of screening for breast cancer in Kazakhstan is not observed
positive dynamics on reduction of mortality from breast cancer, the 5-year survival rates for breast cancer. Purpose
of the study: to compare quality indicators of screening for breast cancer (incidence, mortality, S-year survival) in the
Republic of Kazakhstan and countries OECD. We used the method of statistical analysis of the performance of
screening breast cancer incidence, mortality and 5-year survival rate from breast cancer by 35 countries OECD. Data
sources for indicators of breast cancer screening was the world and European database of cancer: Globocan 2012-
2015, collection Health at a Glance 2015-2017: OECD Indicators for period 2012-2017 and data of MHRK, MNE
RK, SRI of Oncology and Radiology MHRK. Results of research: in the nearly 10-year period of implementation of
screening, there is an increasing incidence of breast cancer (73.5 per 100 thousand women), by increasing the
detection of breast cancer. Level of identification of breast cancer at the I stage was 39% in 2016 that below the
recommended European recommendations (70%). The analysis showed that there is no positive dynamics in
reducing mortality (the death rate from breast cancer in Kazakhstan amounted to 21.9 per 100 thousand women, 43%
die in working age) and increasing 5-year survival (in the OECD countries - 91,0%, in RK — 50,4%). Does not
change the structure of population mortality, 2011 deaths from cancer is in second place.

Key words: screening for breast cancer, OECD, incidence, mortality, 5-year survival.

Relevance of research. Breast cancer is a malignant tumor in the chest area, which is a serious
medical and social problem for all countries of the world. Among cancers, breast cancer (BC) occupies a
leading position in morbidity and mortality. According to statistics, more than 1 500 000 women
worldwide suffer from this disease, about 400 000 cases end in a tragic outcome [1]. The world learned to
carry out prevention of risk factors for developing cancer and early detection of cancer of the breast,
therefore, many countries have successfully reduced mortality from breast cancer. In the structure of total
mortality according to the Ministry of national economy of Kazakhstan on January 1, 2017, the death rate
from cancer in the overall mortality was 14% and took the 3rd place after mortality from circulatory
diseases (27%) and deaths from respiratory diseases (15 %). In 2015, cancer took the second place in the
structure of total mortality [2]. Thus, breast cancer represents a major public health problem of RK
because of the high mortality, morbidity, low 5-year survival.

Purpose of the study. To compare quality indicators of screening for breast cancer (incidence,
mortality, 5-year survival) in the Republic of Kazakhstan and the countries of the Organization for
economic cooperation and development.

Material and methods of a research. We used the method of scientific review, statistical analysis of
indicators of screening for breast cancer according to world and European databases on incidence,
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mortality and 5-year survival rate from breast cancer by 35 countries. The indicators of the OECD
countries — 35 determined on the basis of Globocan 2012-2015, and statistics on the health of the
population of the countries of the Organization for economic cooperation and development (OECD) by
collection Health at a Glance 2015-2017: OECD Indicators for period 2012-2017. The article also used
data from the statistical compendium of the WHO "Global statistics" for period 2012-2015. In RK they
were used for analysis data reporting MHRK for 2016-2017, research of other authors, reporting the data
of SRI of Oncology and Radiology MHRK.

Results and discussion

BC place in the structure of cancer incidence. In most of the world, malignant neoplasms of the
breast ranks first in the structure of cancer incidence. In the structure of all malignancies in the Republic
of Kazakhstan, the share of malignant neoplasms of the breast in 2014 was 12.1% (1 rank position in
2011) [3].

The incidence of breast cancer in the world has a tendency to increase. Incidence rates (accor-
ding to statistics Health at a Glance 2017: OECD Indicators for 2012-2017) in different countries vary: in
the Asia-Pacific region from 103%o00 in Israel; 102,5%o000 in Armenia; 96,8%000 in Singapore;
86,0%000 in Australia; 85,9%000 in Japan (regions of high incidence of tumor diseases of the breast), and
to lower the incidence, as 34,7%o000 in Bahrain; as 40,8%o000 in Turkey. Intermediate (between high and
low incidence) data on cases of breast cancer was observed in Kazakhstan -73,5%000, then in South
Korea -70,3%o000. Very high levels of morbidity observed in the United States (92,9%000) and Canada
(79,8%000) [4]. Thus, in countries OECD - 34 incidence of breast cancer high, the high levels observed in
Western Europe, USA, Canada. In Kazakhstan the incidence of breast cancer according Health at a
Glance 2017 — made 73.5 on 100 thousand women [4], that indicates an increase in the incidence of breast
cancer by screening.

According to other sources, in the CIS there is a fluctuation in the incidence of breast cancer from
low (Azerbaijan 25,4%o000, Uzbekistan 27,1%o000, Kyrgyzstan 27,3%000) to the average (Russian
Federation 45,6%000, Ukraine 41,3%o000, Belarus 45,9%000) [3]. Only Kazakhstan (73,5%000) among
the countries is with the highest incidence (table).

Mortality from breast cancer in the world has a tendency to decrease. In scientific literature,
there are a lot of data about the positive effects of mammographic screening in reducing mortality from
breast cancer. According to the American cancer society, screening has an impact on reduction of
mortality from breast cancer, regardless of ongoing chemotherapy. The annual rate of decline mortality
was 2.3%, and thus the reduction in mortality reached 24% starting from 1990. In OECD countries, the
reduction in mortality was first observed in young women and, to a lesser extent in women of middle age
and women of older age groups has continued to grow in mortality from breast cancer [5-8]. Experts
believe that detection of tumors at earlier stages plays a major role in reducing mortality in young women
[9-11]. Currently, studies conducted on the effectiveness of screening in different countries (USA,
Sweden, Holland), it is proven that mammography screening can reduce mortality from breast cancer [9-11].

The mortality rate from breast cancer by OECD countries - 35 averaged 24.9 on 100 thousand of
women in 2015, and showed variations from 21.6 on 100 thousand of women in Finland until 32.9 on 100
thousand of women in Ireland. In Kazakhstan the death rate from breast cancer - 21.9 per 100 thousand
women, the rate was not higher than in OECD countries (OECD 35:24,9). For a more accurate estimate of
mortality, it is necessary to study the mortality from breast cancer by stage and age. It should be noted that
in the OECD die in the older age category, and according to the Institute of Oncology and Radiology in
Kazakhstan, 43% in mortality from cancer in the working age [3].

5-year survival in the diagnosis of breast cancer. In recent years the projections of the survival
rates significantly increased worldwide. Statistics of breast cancer in the world [5-6] shows that the five-
year survival rate is the highest in Costa Rica (91.2%), in the USA (90.2%), in Australia (89.5%), in Japan
(89.4%), in Iceland (89.1%), on average in the countries of the OECD (31 countries) - 85%. These high
figures due to the timely detection of tumor and the availability of timely high quality care, but it is worth
noting that in the absence of treatment five-year survival less than 15% [4]. Lower indicators S-year
survival was noted in India (66.1%), Russia 70.8%, in Colombia 72.1%, in Chile 75.5%. In Kazakhstan,
the 5-year survival rate is much lower than in developed countries and is only 51.4% [4].
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The incidence of malignant neoplasms of the breast and mortality from in certain countries in 2012
(per 100,000 female population, data GLOBOCAN 2012-2017,
Health at a Glance 2017: OECD Indicators for 2012-2017)

Incidence of Mammography screening Mortality S-year survival rate
Countries per 100 thousand | (data for 2015, % of women | (per 100 thousand with breast cancer
women 50-69 years in the OECD) women)
Kazakhstan* 63,0 70% of women 50-60 years 18,1 51,4
of age in RK
Kazakhstan **** 73,5 70% 21,9 514
Ukraine 413
Belarus 45,9
Russian Federation 45,6 26,9 70,8
Latvia 52,0 34,9 26,9 76,5
Lithuania 49,0 16,3
Australia 86,0 54,2 22,5 89,3
Austria 68,0 72,7 26,1 84,8
Belgium 112,0 59,0 30,6 86,4
UK 95,0 75,1 29,1 85,6
Hungary 55,0 47,0 31,5
Germany 92,0 54,2 28,8 86,0
Greece 44,0 59,6 25,2
Denmark 105,0 83,9 31,4 86,1
Israel 103,0 70,8 29,5 88,0
Ireland 92,0 74,7 32,9 82,0
Spain 67,0 79,8 19,7 85.4
Italy 91,0 55,0 26,7 86,0
Iceland 59,0 59,0 32,5 89,1
Canada 80,0 72,0 25,0 88,2
Latvia 52,1 34,9 28,5 82,2
Luxembourg 89,0 54,2 28,1
Mexico 35,0 18,1 15,0
Netherlands 99,0 79,4 314 86,6
New Zealand 85,0 71,8 27,0 87,6
Norway 73,0 75,3 22,2 87,7
Poland 52,0 58,6 25,5 76,5
Portugal 67,6 84,2 22,4 87,6
Slovakia 58,0 23,2 29,0 75,5
Slovenia 67,0 81,4 29,9 83,5
USA 93,0 79,5 25,0 90,2
Turkey 40,8 31,0 13,9 82,1
Finland 89,0 82,7 21,6 88,5
France 90,0 51,9 27,0 86,7
Czech Republic 70,0 61,5 23,3 81,4
Chile 35,0 35,0 18,6 75,5
Switzerland 83,0 47,4 25,3 86,2
Sweden 80,0 90,4 22,1 83,8
Estonia 52,0 50,8 25,4 63,6
South Korea 70,3 66,8 8,2 78,1
Japan 85,9 41,0 14,1 87,3
OECD (33): 60,8 ODCP (35):24,9 03(.:P(31):85'
Source: CONCORD
OECD Squrqa: OECD Health Source: OEC.D Programe, London School
Statistics 2017 and EHIS Health Statistics >
Turostat database 2017 of Hyglene a}n'(i
Tropical Medicine
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The role of mammographic screening (MG) in the world. One of the most effective methods of
combating chronic non-communicable diseases (chronic noninfectious diseases), and malignant neo-
plasms are the screening program for early detection of chronic noninfectious diseases and oncopa-
thology. Currently, the standard when conducting screening programmes for breast cancer remain
mammography and physical examination of the mammary glands, and these methods complement each
other. However, the data reviewed showed that the world is ambiguous approach to the mammography
screening and breast self-examination. According to studies and scientific publications, in all countries,
one of the major problems of MG screening breast cancer is the fact that about 75% of the formations
were identified as a result of screening, in the future, according to biopsy prove to be benign. Another
problem is that about 20% of tumors, this method does not detect. Such tumors are fast-growing and deep-
seated tumors in breasts with high density [12]. Also a big role in the diagnosis is played by a
mammographic sensitivity of the method. The sensitivity of MG in women is in direct proportion to the
density of the breast. With increased density of the gland, the sensitivity of screening mammography is
reduced from 98 to 55% [12]. The sensitivity of the method of self-examination decreases with age: 41%
for women 35-39 years and 21% for women 60-74 years [13].

Screening for breast cancer is held in Kazakhstan since 2008 and covers women who are not con-
sisting on the dispensary account at the age of 50-60 years old, unlike OECD countries that age restricted
to 60 years old (in OECD countries 50-69 years). The annual coverage is 400 thousand women — 70% of
the subject population, slightly lower than in OECD countries (recommendation 2006 OECD in coverage
of about 75%, 472 women have to suffer MG-survey annually to detect breast cancer one woman) [14].
The detection rate ranged from 0.10% in 2010 to 0.19% in 2015 in 2016 reached European recommen-
dations (0.2-0.3%) — 0.23% [3]. The rate of detection of breast cancer at stage I, 39% in 2016, which is
below the recommended European guidelines. There have been some positive results: morbidity and
mortality from malignant neoplasms, compared to 2015, has decreased (report of the MH RK at the end of
2016). However, the five-year survival rates for screening breast cancer in the Republic of Kazakhstan is
50.2% and in OECD — 91%. While in dynamics for ten years, screening breast cancer survival rate
from cancer has not improved nearly [1]. We have previously stressed the importance of reducing
mortality from breast cancer. In the structure of all malignancies in the Republic of Kazakhstan, the share
of BC in 2015 amounted to 12.1% (1 rank position in 2011), the ratio of mortality to incidence is 35.4%
(in developed countries of Europe, USA, Korea — up to 15%). Epidemiological data indicate a trend of
growth of this class of diseases in the RK and in the developed world.

Summary and conclusions. Breast cancer represents a major public health problem in RK because
of the high mortality and mortality of women in the prime working ages. Over a 10-year period of
implementation of screening, there is an increasing incidence of breast cancer (73.5 per 100 thousand
women), by increasing the detection of breast cancer, and in 2016 at screening. The rate of detection of
breast cancer at stage I - 39% in 2016, which is below the recommended European guidelines. The analy-
sis showed that there is no positive dynamics in reducing mortality (the death rate from breast cancer in
Kazakhstan amounted to 21.9 per 100 thousand women, 43% die in working age). Despite the increase of
the detection, there is no positive dynamics in increasing 5-year survival rates (in OECD countries 91.0%,
in Kazakhstan — 50.2%). The structure of population mortality does not change, 2011 deaths from cancer
is on the second place.
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3 AJIMaTBI OGJIBICTBIK OHKOJIOTHSIIBIK Tucnancepi, Tanasikopran, KazakcTan

CYT BE3IHIH KATEPJII ICITTH AHBIKTAY JIbIH CAITAJIBIK KOPCETKIIITEPIH TAJIJIAY

Annoranus. Kazakcran PeciyOomukaceiaaa cyt 0e3si Karepii iciriHiH ckpuauHTI 2008 KpIimaH Oacram sxy3ere
aceIpblIabl, Oipak Tannay Kasakcranma cyt 0e3i KaTepii iCiriHiH CKPUHMHTI CanachlHbIH KOPCETKIIITEPI TOMEH, CYT
0e3i KarepJi iciriHeH eMiM-XKITIMJI TOMEHETYAe, CYyT 0e3i KaTepii ICIriHiH 5 JKbUIIBIK OMip CYPYIH/E OH JUHAMHKA
KOK. 3epmmey maxcamvl. Kazakcran Pecry0Onnkacsl MeH DKOHOMUKANBIK BIHTBIMAKTACTBIK )KOHE JIaMy YHBIMBIHBIH
engepre (ObIJI¥) cyr 6e3i karep:ni iciriniy cara KOpCeTKIITepiHiH (CHIPKATTaHYIIBLIBIK, OJIM-KITIM, 5-KbIIIBIK
Oe3iHiH KaTepii iCiriHeH, 5 ®bUT eMip CYPY apKbUIbl CTATUCTHKAJBIK TAJAAy 9MICTepi 35 €M VIIiH HaialaHbUIIbL.
Cyr 06e3iHiH 0OBIPBIH CKPUHUHT HHANKATOPIIapbl OOMBIHIIA JIEPEKTEPIiH KO3AEpi QJIEMIIIK JKOHE €yPOTIaIbIK OHKOJIO-
THSIJIBIK aypyJiapAbiH Aepek Kopbl 6onasl: Globocan 2012-2017, sxane Healt hat a Glance 2015-2017: OECD Indica-
tors 3a 2012-2017 rr., xkane M3PK, MHD PK, HU OuP M3PK. 3eptrey HOTHXKENEpi: CKPUHHUHITI eHTi3yaiH 10
JKBUIIBIK Ke3eHiHae cyT 0e3i Karepdi icirinig (100 MbIH oiffenre makkaHma 73,5) CHIPKATTaHYIIBUIBIKTEIH ©CYi aTaIl
otinmi. bipiHmi ke3eHne cyT Oe3iHiH KaTepi iciriH aHbIKTay AeHreri 2016 sxputel 39%-161 Kypaabl, OYJ1 YCHIHBUTFaH
eyponaibIK yceIHbIcTapaaH TeMeH (70%). Tanmay emim-xkiTiMiH (Kasakcran Pecrybnmkacsianarsl cyt 0esi icirineH
eiim aerreiii 21,9 - 100 mbIy oftenaep, onapasiH imriame 43% xymbic xkacbiHaa oeni 43%), sxone DbIIY enaepin-
Jie S-KpULIBIK eMip cypy -91,0%, Kazakcran PecniyOnukaceinga - 50,4%. XanbIKThIH KajIbl ©JIMIHIH KYPbLUIBIMbI
e3repmeiini, 2011 sxpuiiaH 6acTan OHKOJIOTHSUIBIK aypyJiap/aH eJliM JeHreii eKiHII OpbIHAa TYP.

Tyiiin ce3aep: cyT 6e3i Karepdi iciriHiH ckpunuHri, ObI/I¥-Hbl, aypy-cbIpKay, eJiMAeHreii, 5 KBULABIK OMip
cypy-

T. C. Xaiigaposa', A. %K. Kuukaiizaposa’, I. A. KpraHra.nneBa3,
b. III. AGblikaceiMos?, C. 3. Bepuk6oaosa *

'mpodeccop, a.m.u. KasHY um. ans-®apabu, Kasaxcran,
2pyKOBoz[I/ITenb otnena KasHUU OuP M3PK, Kazaxcran,
3MaFI/ICTp o cnenuanbHOoCcTH « MeHeKMEeHT B 3apaBooxpaHennny» BKO, Kazaxcran,
*Bpau-3KCIIepT, KIMHHYECKHIT hapMaKosIor, AIMAaTHHCKHIl perioHaIbHBI OHKOJIOrHYecKuii qucnancep, Kasaxcran

AHAJIN3 UHIUKATOPOB KAUECTBA CKPUHUHI' A PAKA MOJIOYHOM KEJIE3bI

AnHoTanus. AxmyanvHocms ucciedosanusi. CkpuauHr Ha BeisBiieaue PMXK B PK mposomutes ¢ 2008 roxa,
HO aHANW3 TOKa3al, YTO MO WHAWKaTopaMm kadecTBa ckpuHmHTa Ha PMJK B PK He Habmromaercs momoxuTensHON
TUHAMUKH TI0 CHIDKCHHIO cMepTHOCTH oT PMIK, 5-netneit BepkuBaemoctu mpu PMIK. [Jens uccredosanus: mpo-
BECTH CpaBHEHHE MHIUKATOPOB KadecTBa cKpmHuHHTa PMIK (3a0oieBaeMocTH, CMEPTHOCTH, S-IIeTHEH BBDKHBAae-
Moctn) o Pecrybnmke Kaszaxcranm m mo crpanam ODCP. B pabore HCIOnp30BaHBI MeTOAbl CTATHCTUHYECKOIO
aHaJgu3a nokazarenei ckpuauara PMOK mo 3a0oneBaeMoCTH, CMEPTHOCTH U S-JeTHel BbkUBaeMocTd oT PMIK mo
35 crpanam ODCP. McTouHMKaMu TaHHBIX [T0 MHAMKATOpaM CKpruHuHra PMOK ObUTH MHPOBBIC M €BPOIICHCKIE Oa3bl
JMAHHBIX MO OHKOJormyeckuM 3aboseBanusM: Globocan 2012-2015 r, cObopuuk Health at a Glance 2015-2017:
OECD Indicators 3a 2012-2017 rr., takxe ganasie M3PK, MHD PK, HUMOuP M3PK. Pesyibmamsr ucciedo-
sanus: 3a moytu 10-yeTHUI neproa BHEAPEHHs] CKPUHMHTA OTMedaeTcsi pocT 3abosieBaemoctt PMIXK (73,5 nHa 100
THIC. )KCHIIMH), 3a c4yeT moBbIieHus BeisiBIsiemoct PMXK. Yposens Beisiienus PMIK Ha I ctaguu cocraBun 39% B
2016 r., 9TO HIXKE PEKOMEHIyEeMBbIX eBporeiickux pekomenaanui (70%). AHann3 nokasal, 4To HeT MTOJI0KHUTEIILHOM
JUHAMHKH B CHIKEeHHH cMepTHOCTH (cMepTHOCTh oT PMIK B PK cocrasuina 21,9 na 100 ThIc, sxeHumH, n3 HUX 43%
YMHPAIOT B TPYIOCIOCOOHOM BO3pacTe) M B yBEIHMUECHUH S-1eTHEH BpDKnBaeMocTH (B crpaHax OOCP 91,0%, B PK —
50,4%). He mensiercst cTpykTypa oOmeii cMepTHOCTH HaceneHus, ¢ 2011 roma cMepTHOCTH OT OHKO3a0OJIE€BaHHN
HaXOJWUTCSI HA BTOPOM MeECTe.

KiioueBble c10Ba: CKpUHUHT paka MOJIOUHOH xkene3bl, ODCP, 3a001eBaeMOCTh, CMEPTHOCTD, S-JIETHSS BBI-
KHBAaEMOCTb.
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NEW TECHNOLOGIES IN SPINAL NEUROSURGERY.
ANALYSIS OF EARLY RESULTS OF THE USE
OF FUNCTIONAL DISKS IN PATIENTS
WITH DEGENERATIVE DISEASES
OF THE CERVICAL SPINE

Abstract. Introduction. The technique of implantation of functional disks for surgical treatment of patients
with degenerative diseases of the cervical spine was developed in the early 2000s. To date, the literature reflects the
results of treatment, but in Kazakhstan this technology was not used until 2016.

Purpose of the study. Conducting an analysis of clinical outcomes and instrumental data using the technique of
implantation of functional disks in patients with one-, two-level degenerative lesions of intervertebral discs of the
cervical spine.

Materials and methods. The study included 10 patients who underwent replacement of the affected segment of
the cervical spine with a functional disk in the conditions of spinal neurosurgery and pathology of the peripheral
nervous system department of the National Center of Neurosurgery JSC, Astana. Dynamic observation and complex
clinical and instrumental evaluation of the results of treatment were evaluated within 12 months after the operation.

Results and discussion. After performing the discectomy and replacing the affected level with a functional disc,
all patients had a decrease in the severity of the pain syndrome according to the VAS and an improvement in the
quality of life according to the Oswestry index. According to the instrumental survey methods, the mobility of the
affected segment is determined, without the formation of degeneration in an adjacent level. Restoration of regional
cervical lordosiswas also noted. Complications were observed in one case, the incoming paresis of the recurrent
nerve developed.

The conclusion. The technique of replacement of the affected segment in the cervical region with a functional
disc has a high clinical efficiency, which is confirmed by a significant decrease in the severity of the pain syndrome
according to the VAS, an improvement in the quality of life of patients according to the Oswestry index, and a low
number of postoperative complications. Also, the described method of surgical treatment of patients with
degenerative diseases of the cervical region allows to restore the sagittal profile and reduce the load on the adjacent
vertebral-motor segment with a low probability of formation of degeneration of the adjacent disc.

Key words: cervical spine, degenerative diseases, functional disc, arthroplasty.
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'Hanmonansnerii Llentp Helipoxupypruu, Acrana, Kasaxcran,
*JlopoxHas KIMHIYecKas 6onbHuIA Ha cr. UpkyTek-Tlaccaxupekuii OAO «PXK]I», Poccus,
YHuBepcurerckas KlMHUKa, MionxeH, ['epManusi.

HOBBIE TEXHOJIOTYMH B CIMHAJIbHO HEHPOXUPYPI'UN.
AHAJIN3 PAHHUX PE3YJIBTATOB NUCIIOJb30OBAHUA
O YHKIIMOHAJIBHBIX ITMCKOBY TAIIUEHTOB
C AETEHEPATUBHBIMHU 3ABOJIEBAHUSMHN
IMEMHOT'O OTJEJA ITIO3BOHOYHUKA

AnHoTanusl. Obocroganue. MeToauKa UMIUIAHTaIUN (YHKIMOHAIBHBIX JUCKOB Ui XUPYPIHYECKOTO Jie-
YEeHHUs TAIEHTOB C JIETeHEPATUBHBIMU 3a00JI€BaHMSIMU IIEHHOTO OTAENa MO3BOHOYHMKA pa3paboTaHa B Havaie
2000-x rogoB. Ha ceromHsmHWI O€HP B IIMTEpaType MOCTATOYHO OTPaKEHBI Pe3yibTaThl JIeUueHHs, ogHako B Ka-
3axcrane 70 2016 roga qaHHasK TEXHOJOTHUS HE MPUMEHSIIACH.

Lenv uccneoosanus. IlpoBeneHne aHanu3a KIMHUYECKHX HCXOAOB M MHCTPYMEHTAJIbHBIX AAHHBIX HCIIOJb-
30BaHMS METOIUKHM HMMIUIAHTAlWU (YHKIMOHAIBHBIX JIUCKOB y MAaIMEHTOB C OJHO-, JIByX-yPOBHEBBIMH [JETCHE-
PaTUBHBIMU MOPAKCHUAMU MEKITO3BOHKOBLIX JTUCKOB LIEHHOro oTAacia IIO3BOHOYHHUKA.

Memooul. B uccnenoBanne BkiroueHbsl 10 manueHToB, KOTOPBHIM OblIa BBINOJHEHA 3aMeHa IMOPAXKEHHOTO Cer-
MEHTAa IIEHHOro oTAcia MMO3BOHOYHHKA, q)yHKIlI/lOHaJ'H)HbIM JUCKOM B YCJIOBHAX OTACJICHUHN CIHHAJbHOMN Hei/ipo—
XUPYPTHH M NATOJIOTHU nepudepruueckoil HepBHOH cucteMbl HarmonansHoro Llenrpa Helipoxupypruu r. AcraHna.
JluHamudeckoe HaONIOJEHUE W KOMIUIEKCHYIO KJIMHUYECKYI0 M MHCTPYMEHTAJIBHYIO OLIEHKY PE3YJIbTaTOB JIEUCHUS
IPOBOJWIN B TeUeHUE 12 MecsIeB Nocie ONeparyH.

Pesynomamei. Tlocne BBINMOTHEHUSI AUCKAIKTOMHUUHM M 3aMEHBI MOPaKEHHOTO YPOBHS (PyHKIMOHAJIBHBIM JAWC-
KOM, y BCEX IAIIEHTOB OTMEUCHO YMCHBIICHHE CTETIEHH BBIPAXKEHHOCTH 00JieBoro cuuapoma 1o BAII u ymyuqmre-
HHE KadecTBa Xu3HH 110 uHaekcy OcsecTpu. 1o 1aHHBIM MHCTPYMEHTAIBHBIX METOJOB OOCIIEIOBAHUS OIPEAEICHO
COXpaHEeHHe MOABMKHOCTH MOPAXKEHHOI'0 CEIMEHT, 0e3 (popMHpOBaHHs AereHepaluyd B CMEXHOM ypoBHe. Taxke
OTMEUEHO BOCCTAHOBJICHHE PETMOHAPHOrO mIeWHOoro sopnaosa. OcioxHeHus HaOmomanuch B 1 ciydae, pa3Buics
MPUXOJSIIUI Tape3 BO3BPaTHOTO HEPBA.

3akniouenue. Metoyika 3aMeHbI TOPAKEHHOT'O CETMEHTa B LIEWHOM OT/eje (QYHKIMOHAIBLHBIM AUCKOM 00Jja-
JIaeT BBICOKOM KJIMHUUYECKOI 3 (eKTUBHOCTBIO, TIOATBEPIKICHHON 3HAYMMBIM CHHKEHHEM BBIPaKEHHOCTH 00JIEBOTO
cunapoma no BAIII, ynyunieHuem kadecTBa >KU3HM MAalUEHTOB MO MHAEKCY OCBECTPH M HU3KUM KOJIUYECTBOM
MIOCJICOTIEPAIMOHHBIX OCIOKHEHUH. Takxke ONMUChIBaEMbIil CLIOCOO XUPYPrUYecKOTO JICUEHHs TTAlUEHTOB C JereHe-
paTUBHBIMH 3200JICBAHUSIMH [ICHHOTO OT/IeNa IMO3BOJIIET BOCCTAHOBUTh CarMTTalIbHBIA MPO(WIb U CHU3UTH HArpys-
Ky Ha CMEXHbIH T03BOHOYHO-JIBUTaTEJIbHBIN CETMEHT C HU3KOW CTENEHBIO BEPOSITHOCTH (POPMUPOBAHUS AETeHepa-
I[N CMEXHOTO JINCKA.

KiroueBble ci10Ba: MICHHBIA OTAEN MO3BOHOYHMKA, JCTEHEPATUBHBIC 3a00NeBaHNs, (DYHKIIMOHATIBHBIN AWCK,
apTpOIIACTHKA.

BBenenue. JleHepatuBHOE 3a00JIeBaHME MMO3BOHOYHHMKA TMPEACTABIIET COOOH MPOTPECCHUPYIONIYIO
JeruapaTanio 1 (GuOpo3 MyIbIIO3HOTO SAApa MEKIIO3BOHOYHOTO JUCKA. DTH H3MCHECHUS MPUBOIAT K
MoTepe DIIACTUYHOCTH, IOTEPE BBICOTHI JWCKA, OOpa30BaHUIO KOCTHBIX OTPOTOB, PACTPECKHUBAHUIO
MyJIBIIO3HOTO sIIpa U BEIsTYHBaHUIO sapa [1]. IIporpeccupoBanue 3a0601eBaHUS IPUBOIUT K HECTAOHITE-
HOCTH B INEPEAHEH OCH MO3BOHOYHHMKA, UYTO BBI3BIBACT y IMAlMEHTa 0OJEBOU cuHIpoMm. Pamukyrnomaru-
YecKre OOJIM BCTPEYAIOTCS MPU KOMIIPEMHPOBAHUU COOTBETCTBYIOIIETO HEPBHOIO Kopelika. Tak ke npu
3TOM MOTYT HaOIOJaThCS HapYIICHUS YyBCTBUTEINBHOCTH, CHIDKEHUE CYXOXKIITBHBIX peIecoB U Mape3bl.
IIpu kOMIIpecCUHM Ha CIIMHHOM MO3I UMEET MECTO MUEJIONATUYECKUA CHUHIPOM IPOSBISIOIIANCSA MOBbI-
IICHUEM PeQIICKCOB, KJIIOHYC, HAPYIICHUSIMHA MEIKOM MOTOPUKH, TOXOJIKH U paBHOBecus [2, 3, 5]. B ciy-
Yasix 0e3yCHenHOCTH KOHCEPBATHBHBIX METOJIOB JICUECHHUS MPUOEraroT K XUPYPruiecKoil BMEIIaTeIbCTBY
BKJTIOYAFOIIEEe B ceOsl MUKCOKTOMHSIO B cTadmimm3armio cerMmeHTta (ACDF: anterior cervical discectomy
with fusion). HecMoTpsi Ha ycHemHOCTh JaHHON METONMKH JICUCHHUS OIUCAHBI CIIydad, YTO JaHHas
METO/JMKA 3HAUUMO YCKOpSIET NEreHEepalli0 B CMEXHBIX CETMEHTaxX MO3BOHKOB [2, 6, 7]. B wutore y
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MaIeHTa pa3BUBAeTCs CHMITOMBI TpPeOYIOIIHMEe MOBTOPHBIX OMNepanuii Ha CMEXKHBIX CETMEHTax IIo-
3BoHKax. CoxpaHeHHe NBIW)KEHUN B CETMEHTE SBIISIETCS BAKHBIM (JAKTOM TNPH MPEJOTBPAIIEHUHN K BO3-
HUKHOBEHHIO TIPOOJIEM B CMEKHBIX cerMeHTax [4, 6, 8, 11].

OCHOBBIBasICh Ha 3THX JaHHBIX AOKTOp BunceHt Bpaitan B 1990-x rogax paspadotan cBOH UMIIaHT
JUTSL apTpOIUTacTUKU IneiHoro aucka. B saBape 2000 roma gokrop 'opduH 3 benbruu BmepBbie MM-
IJIAaHTHPOBAJ TaHHOE YCTPOUCTBO [5, 8, 12, 13].

Cy11ecTBYIOT ABE OCHOBHBIE IPHUUHBI TI0 KOTOPHIM BPayH UIYT HOBbIE METOJUKU XUPYpPTUUYECKOTO
JIEYEHUs JIETeHEePATUBHEIX 3a00JIeBaHWH MO3BOHOYHHKA W ITOJIBEPTral0T COMHEHHIO 30JI0TOW CTaHIapT B
JIEYCHHUH, KOTOPHIM Ha ceromHsmmHuii neHb sBisercss ACDF. Bo mepBeiX OONBIIMHCTBO XHPYPIOB CHUH-
TaIOT, YTO CO3J]aHHE KOTHOTO OJIOKAa M3 (YHKIMOHAIBHOTO CErMEHTa MMEET HEONaromnpHsTHBIC MOCIE-
CTBHA B JIOJTOCPOYHOM TIEpHOJIE, CO3laBas MpoOjeMbl B CMEXHBIX cerMeHTax. [6, 10]. n game Bcero
po0JIeMBI BO3HUKAIOT B BRIMIEISKameM cermente [13, 14]. CMeXHBIE CETMEHTHI MTOJABEPTaThCS ITOBHI-
HIEHHOH Harpy3ke, Tak Kak OHH KOMIICHCUPYIOT JBIKCHHS OJIOKMPOBAaHHOTO CETMEHTA, TpHoOpeTast puck
panneil gerenepauun [2, 5]. Hilibrand B coaBTopcTBe co00IIaeT 0 BOSHUKHOBEHUH MPOOIEMBI CMEKHBIX
CEerMeHTOB Y 2,9% onepupoBaHHBIX MALUEHTAX €XKETOJHO B TeUeHUH nepBbix 10 et nocne onepanuu. U3
aHam3a BeDKMBaeMocTH 1o Metony Kaplan—Meier n3 374 mammenToB y 25.6% B Teuenun 10 net Bo3-
HUKaJIM TpoOJIeMbl CO CMEXHBIMUA cerMeHTaMu. Hu3kuii puck BOZHHKHOBEHHS MPOOJIEeM CO CMEKHBIMU
MO3BOHKaMH ObLT 3ameueH npu ¢ukcanuu Ha ypoBHe C2-C3 m C7-TH] mo3BOHKAax B CpaBHEHHH C
cermeaTamu C5-C6, C6-C7 rae mpobiemMa cO CMEXHBIMH CETMEHTaMH HamOojbmmas. 2. B koHedHOM
utore Oosee 2/3 manueHTaM ObLIIO HEOOXOMMa MIOBTOPHBIC ONICPATHBHBIC BMEIIATEIHCTBAM Ha CMEXKHBIX
ypoBHAX. ['TaBHOH NMpUYMHON TakoW CUTyallMM OHHU CUUTANIHU JajlbHEWIee MpOrpecCHpOBaHME JeTeHe-
pPaTHBHOTO TIpOIIECCa, YeM YBeJIHUYeHHe HArpy3KHd Ha CMeXHBIe cerMeHTHI [2]. Robertson Tak e ommchI-
BaeT BO3HMKHOBEHHE HOBBIX CHMITOMOB 3aboneBanus y 13,9% manmenTtoB cpenu 158 oneprpoBaHHBIX
nanueHToB B TeueHuu 24 mecsuer [10]. Bropas mo yacToTe mpUYMHA — 3TO PA3IUYHBIE OCIOXKHEHHUS,
CBsI3aHHBIE ¢ (DOPMHUPOBAHHEM JIOKHOTO CycTaBa Ha ONEPUPOBAHHOM YpPOBHE CBsI3aHHAs C MUTpaluen
MMIUTaHTa (cage) MM HEeCOCTOSITeNhHOCTH (ukcanuu (BUHTOB). Takue ciydan Habmoganmmcey y 6% 60b-
HBIX [15]. OcHOBBIBasiCh Ha PaHIOMH3UPOBAHHOM, MYJIBTHIIEHTPOBOM, KOHTPOJINPYEMOM HCCIIETOBAHUN
John G. B coaBropcTBe KOTOpoe Obuto HamedaTano B 2009 romy. Coobmanoch o 242 mammeHTax
MMITIAaHTHPOBAHHEIX «bpaliam» UMIUTAaHT B B KOHTPOJILHOU rpymine 221 manuenTt onepupoBanHbix ACDF.
Anamu3 12 u 24 wmecsreB mocie omepanuy Mokasal, 4To B 00eUX TpyMIax OTMEYasCs 3HAUYHUTENbHBIHN
perpecc cumntomoB. ['pynne «bpaliaH» HMIUTaHTa OTMEYaJoCh Oojee paHee BO3BpalleHUE TPYAOCIO-
COOHOCTH B CpeAHEM Ha 2 Hexmenu. Tak e B 3Tod rpymme orMedanoch 1,7% mpotus 3,2% moBTOpHO
OTICpUPOBAHHBIX OOJIHHBIX B KOHTPOJILHOU rpytie [24].

Llenv uccnedosanus: MpOBEACHUE aHAIN3a KIMHUYECKUX MCXONOB M MHCTPYMEHTAIBHBIX JAHHBIX
WCTONB30BaHMs (HYHKIIMOHAIBHBIX JUCKOBY TMAIlMEHTOB C OJHO M JIBYXYPOBHEBBIMH JeT€HEPATUBHBIMH
MOpakeHHEM IIIEHHOTO OT/IeNIa TO3BOHOYHHUKA.

Mertoasl.

Ju3aiin uccnedoganusa. BRIIOJHEHO MOHOLIEHTPOBOE MPOCHEKTHBHOE HCCIEAOBaHHUE, IPOU3BEICH
PETPOCTIEKTUBHBIN aHAIN3 MTOJTyI€HHBIX TaHHBIX.

Kpumepuu coomeemcmeus. Kputepuu BKIIOYEHHS: OJHO, JIBYXYpOBHEBBIE JI€T€HEPATHBHBIC
3a00J1eBaHMs MEKITO3BOHKOBBIX JUCKOB C KOMIPECCHEHTIO3BOHOUYHOTO KaHANIa TPBIKEBBIM KOMIIOHEHTOM,
PE3UCTEHTHBIE K KOHCEPBAaTHBHOW TEpaIvy.

Kputepnn wuckimoYeHHs: PEHTTCHOJIOTHYECKHEe MPHU3HAKH CHIDKEHHS BBICOTHI MEXKIIO3BOHOYHOTO
Jcka Oosee 2/3 OT 370pOBBIX JMCKOB, CIIOHIMIOAPTPO3 ¢ POPMUPOBAHHEM OCTEO(UTHBIX KOMIUIEKCOB,
MHOTOYPOBHEBBII CTEHO3 MO3BOHOYHOTO KaHaja, 3HAYMTENFHOE CHI)KEHHE MHHEPANbHOHN IUIOTHOCTH
KOCTHOH TKaHH (OCTEOIOPO3).

Ycnosus nposedenusn. Viccnemoanue BwimoiHeHo Ha 0Oaze HamwmonameHoro Llentpa Helipoxu-
pypruu (Acrana, Kazaxcran).

XUpYpru4ecKuii JOCTYN W BBIMOJHEHUE JEKOMIPECCHH HEPBHBIX CTPYKTYp OCYIIECTBISUIA TIO
OOLIETPUHATHIM B HEHPOXHPYPTUU CTaHAApTaM C HCIOJIB30BAaHHEM OIEPAlMOHHOTO MHKPOCKOIA
«OPMIPentero» (Carl Zeiss, ['epmanusi) U peTpakTOpHON CHCTEMBI [UIi MHHUMAalbHO HHBa3WBHOU
YCTaHOBKH (hyHKITMOHATBHOTO JIUCKA.
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IIpooonrncumenvnocms ucciedosanus. B vccienyeMoii rpymie oleHHBaAIN 3HAYCHUS KITMHIYECKUX
W PEHTTCHOJIOTHYECKUX MTapaMeTpoB 10 OIMEpaluy, MPH BBITUCKE W MPH KOHTPOIBHBIX 0OCIETOBAHUIX,
pEeKOMEHIOBaHHBIX dYepe3 3, 12, MecdleB mocie BMemaTenbcTBa. MennaHa HaONIOAEHHS COCTaBUIIA
13+1,5 mecsues.

Onucanue MeOUUUHCKO20 6mMewiamenvcmea u @QYHKYUOHanbHo20 Oucka. lllelHBId aHCK
BRYAN® npencrasiser coboii 3aMeHy IMIEHHOTO THUCKa, KOTOPasi COCTOUT M3 CIIETYIONTNX KOMITOHCHTOB:
JBE TUTAHOBBIC KAlCyJbl, 1BA THTAHOBBIX (PUKCHUPYIOIIMX MPOBOAA, MOIHKapOOHATHOE MOIUYPETaHOBOE
AIIpO, TONMAGUPHAS TTOMYpPeTaHOBas OOIIMBKA W JIBE€ THUTAHOBBIC YIUIOTHsomme npodku. [lapHupHo-
COYICHEHHBIE IOBEPXHOCTH MTPHOOpa M3TOTOBJICHBI U3 MOy PETaHa U TUTAHA.

Slapo MOMKHO HAXOIUTBCS MeEXIy ABYMsA Kamncyidamu. CTOpoHa KaKIOW KarCyJsbl, COIpHKa-
CaroIascsi C KOCThIO, BKIIOUAET CIIEYCHHOE TUTAHOBOE, IOPUCTOE MOKPBITHE ATl 00eCTIeYeHUs] KOCTHOTO
Bpactanus. CTOpoHa KaXIOH KalCyllbl, COMPHKACAIOMIAsCA C SAPOM, MMEET OCh, KOTOpas B3anMO-
JIEHCTBYeT C ILEHTPaJbHBIM OTBEPCTHEM B fApe, YTOOBl KOHTPOJMPOBATh AMANA30H JBM)KEHUS H
NpeOoTBpaIlaTh BhITANKUBaHUE siapa. CTOMOp WM KPBUIO Criepeau Mpudopa, KOTOpOe TSHETCS BBEPX Ha
KpaHHAJTBHYIO Karcyly W BHH3 Ha KayJaIbHYIO KamcCyiy, NpeJHa3HaueHO [UIS IPeIOTBpAIIeHUs
cMmemieHus: mpudopa B TO3BOHOUHBINA KaHal. [lommypeTranoBasi 0060mo4Ka OKpy»KaeT Aapo W KpermuTcs K
Ka)XJIOW KaIlCyJie MPH MOMOIIN TUTaHOBBIX (PUKCHPYIOLINX MPOBOAOB, 00pa3yst 3aKphIThIA oTcek. [Ipndop
MOCTAaBJISET YK€ B COOPaHHOM BHJIE, 32 UCKITFOUEHHUEM COJIEBOTO PACTBOPA M JIBYX YIUIOTHSIOIIUX ITPOOOK.
Ilepen mMImaHTanMel XUpypr HAMOJHSET MIEWHBIM IUCK Bryan cTepuIIBHBIM COJIEBBIM PacTBOPOM.
ConeBoil pacTBOp AEHCTBYET, KaK IEpBOHAYAJIbHAs CMa3Ka JUId MpoTe3a. XUpypr BKPYUYHBAeT YIUIOT-
HSIOIIME TPOOKH M3 TUTAHOBOTO CIUIaBa B OTBEPCTHE B KaXKIOW KallCyjie, KOTOpble OyIyT yAep>KUBaTh
COIIEBOM PacTBOP.

IIpore3 nmepkaT B HHTEpBale MEKIIO3BOHOYHOTO MUCKA ITyTeM IOATOHKH BHEIIHETO JHaMeTpa
KaXIOW KarCyJbl M BBIMYKJIBIX BHEIIHUX IOBEPXHOCTEH B 00pabOTaHHOH IMOJIOCTH, MPOAETaHHOU
XUPYpProM B KaXKIIOW TO3BOHOYHOH KOHIIEBOW IUTACTHHE TMepe] HMIDIaHTanueil mpubopa. IIpores
MTO3BOJISICT BBIMTONHATE CIICAYIOIIHE MBIKCHUS C HEHTPATbHON TO3HMITMH €XVivo: crudaHue/pasrudaHme
npuMepHo Ha +110, monepeunslii u3rud nmpuMepHo Ha +110, Bpamenue +70, u TpaHcaamus + 1 MM i
IISHHOTO TUCKa BCEX Pa3MepOB.

BorayTeie BHyTpEeHHHE MOBEPXHOCTH CONPSDKEHHBIE C SIPOM HMIUIAHTa IMOJMPOBAaHHBIE BO M30e-
JKaHHe MPeXIeBPEMEHHOI0 M3HOca W o0pa3oBaHHsA OOJOMKOB BO BHYTPEHHEM IMPOCTPAHCTBE IHCKA.
KoHueBbIe MIacTHHBI COEANHEHBI MEKAY COOON LIEHTpaTbHON MeTaTMuecKol cTolikoil. Ha BHyTpeHHUX
MOBEPXHOCTAX KOHIICBBIX IJIACTHHOK MMEETCS YTITyOJieHHe UIsl IEHTPajJbHON CTONKW. Bomblmas wactb
YCTpOMCTBa 3aloNHEHA SAPOM C HU3KHM KOI(D(HUIIMEHTOM TPEeHHS W3 MEIUIIMHCKOTO IONNypeTaHa,
TEOMETPHS €r0 COOTBETCTBYET (popMaM KOHLEBBIM IUiacTHHaM. O0JacTH Kpasl siipa IMPUCIOCOOIEHBI K
MOOWJIBHOCTH M MOTYT NPUHUMATH IBOsKHe (opmbl. Kaxkmas wacTe mpoTe3a MMeEeT ONpeAeleHHYIO
¢yHKIHIO. BRITYKITBIE TACTHHBL, C UX 000JaMH, TOYHO COOTBETCTBYIOT TOYHOCTH ITO3BOHOYHBIE BHIEMKH.
OTta 0c00EHHOCTh 00eceunBaeT MEPBUYHYIO CTAOMJIBHOCTh MMIUIAHTA B MEKIIO3BOHOYHOM IPOCTPaH-
ctBe. lllepoxoBaTasi MOBEPXHOCTb KOHLEBBIX IUIACTUH MPEJOXPAHAET OT UPE3MEPHOr0 CKPYUMBAHHUSA
BJIOJIb CBOEH OCH, JIO IPUpPACTaHMs KOCTHOTO dJIEMEHTa Yepe3 UMILIaHT. [IoTHOe mprieranne uMIIaHTa
K TelaM CMEXHBIX MO3BOHKOB IPEMSTCTBYEeT 0Opa30BaHHMIO KOCTHOTO OJIOKa MEXIy MO3BOHKaMH, YTO
coxpaHseT (pyHKIMOHATBHOCTh cermeHta [18, 20]. Mmeromumecs mepeiHue «CTOMBDY MPEIOTBPAIAlOT
nepeHe-3aIHIO JAUCIOKAIMI0 UMIUIAHTa BO BpEMs OIEpaldd W Ha Bcel MPOTKEHWH Xu3HU. [18]
BBICOKOTIPOYHBII TOJIMYPETaHOBBIN CEPIESYHMK IOTIIOMAET OCEBbIe HATPY3KH COXpaHSS POTAI[OHHBIC
JIBUKEHHA B cerMeHTe, crubanue 1o 11 rpagycoB, pasrubaHue U jaTtepaibHble U3TUOBI CO CABUTOM 10 2
MM B pa3lIUYHBIM KOMOMHANIMAX IBUXeHnl [8, 13, 16, 21].

Tonpko B cily4ae HEIOCTaTOYHOCTH OKPYKAIOMIMX aHATOMUYECKHUX U YAEPKUBAIOIIUX CTPYKTYP
TaKuX Kak: (haceTOYHbIE CYCTaBbI, CBSI30YHBIM ammapaT OCTAHOBKA ABHXKEHUH MPOMCXOIMT 3a CYET
uMmIianTa. TakuM o0pa3oM JBHKEHUS B CETMEHTE COXPAHSIOTCS Ha JOJKHOM (PH3HOJIOTUYECKOM YPOBHE
[11, 21]. ITo3:xe MOKET BO3HUKATh HE BOCHAIUTEIbHAS IICEBAO KAICyJia BOKPYT UMIUIAHTA COCTOSIIAS U3
¢ubposHoil TkaHu. 9 Ha cKoJIbKO M3BECTHO HET OMHCAHUI CIydyaeB ajlIepruiecKoil peakiyi Ha UMILIaHT
«bpaiiany», oHaKO MAIMEHTHl C ajuleprued He AOJDKHBI MOJBEpraThCsl MMIUIAHTAIMM JAaHHOTO YCTpOii-
ctBa. OTMEUYEHO, YTO TOJUYPETAaH SABISETCSH OOJee MPEAIIOYTUTENLHBIM B CPAaBHEHHH C BBICOKOMOJIE-
KYJSIPHBIMA TIOJIMATHJICHAMH H JIYYIle UMHUTHPYET dIACTUYHOCTh M yIApOMPOYHOCTH 3J0POBOTO IHICKA.
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Tax ke monmypeTtan obnagaer 0oree HU3KUM MMMYHOJOTHYECKH MOTEeHIHAIoM. 16 «bpailian» HMIIaHT
MOABEPTANICS MUKINIeCKOMY TecTupoBaHUto invitro [13, 21]. ITocme 10 MIH TOBTOPEHHM MUKIA MOTEPS
Macchl sapa coctaBuia 1,76 %, uro sBasercs B 50-100 pa3 MeHbllle YeM Y MMIUIaHTa Ta300eAPESHHOTO
cycraBa. [loTepst BRICOTHI UMIDIAHTUPOBAaHHOTO ycTpoiicTBa Obutr 0,02 MM Ha MWUIMOH IMKJIOB. M3HOC
Macchl nucka nocie 40 miH noBTopeHuit cocrarun 18% [21, 22].

Tlocne ycranoBku mnpore3a «bpaian» HET NpoTHBONOKazaHWW K mnpoBenenuto MPT wunu KT.
[NomuypeTaHoBoe sAAPO HE SBISAETCS PEHTTCHOKOHTpAcTHBIM. [Ipu Heymade «bpaitan» mpore3 MOMXKHO
YAAIUTh, IPH TOM CMEKHBIE TTO3BOHKH JTOCTYIHBI 118 pukcammu [4, 10, 15, 18, 23].

Hcxoapl ncciegoBanus

OcHo6HOIL ucx00 ucciedosanus. DPGHEKTUBHAS JESKOMIPECCUS M JUHAMHUYECKas CTaOWIM3arius
OTIEPUPOBAHHOTO CETMEHTa C BOCCTAaHOBJICHHEM CarHTTAIBHOTO NPOGWIS MICHHOTrO OT/eNia MO3BOHOY-
HUKa TpW TOMOIIX (HYHKIIMOHAIBHOTO IPOTE3alIeHHOTOMEKIIO3BOHOYHOTO AVCKAa NMPH HHU3KOW TpaB-
MaTHYHOCTH BMEIIIATEIbCTBA.

Jlononnumensvnsie ucxoowl ucciedosanus. V3ydanm moi, BO3pacT, pocT U Bec manueHToB. HMccie-
JIOBAJTd TEXHUYECKHE OCOOCHHOCTH ONEPATHBHOTO BMEIIATENhCTBA: IMPOJODKUTEIBHOCTh ONEpaIui,
00BEM KPOBOIIOTEPH, CPOKH TOCITUTAIN3AIINN F BPEMS aKTHBHU3ALIHH.

Memoowvt pezucmpayuu ucxodos. ViccnenoBanue KIMHUYECKOH 3((EKTHBHOCTH MPOBOIAMIN Ha
OCHOBaHWM H3YYCHHS BBIPRKCHHOCTH OOJEBOTO CHHAPOMAa IO BU3yallbHO-aHAIOTOBOW IKaie O0iH
BAIII; ypoBHS KadecTBa XU3HH, CBSI3aHHOTO C IMpoOjemMoil B ciuHe, o mHaekcy Ocectpu (Oswestry
Disability Index, ODIforarmpain, ODIforneckpain) 1 XUpypruuecKkiux OCIOKHEHHH.

PeHTreHonornyeckie UCXo bl OIICHUBAIKCH:

— 110 (DYHKITMOHAIBHBIM IIEHHBIM CIIOHIMIOTPAMMAaM: CaTHTTANBHBIA CETMEHTAPHBIN YToJl Ha YpPOBHE
MMIUTaHTAINH, PETHOHAPHBIN CaruTTaJIbHBIN YTOJ Ha YPOBHE BEPXHUX KpaeB Tell mo3BoHKOB C3-C7.

— 1o KT-rpammam: cTeneHp quciokanuu (yHKIIMOHAIBHOTO JUCKa (PUCYHOK 1).

Pucynok 1 — ITocieonepannoHHasi KOMIIbIOTEpHast ToMorpadust MmeiiHoro otTaesna
yepe3 | roj noce ycTaHOBKU (DYHKIIMOHAIBHOTO IHCKa

Omuueckan 3Ixcnepmusa. ViccnenoBanue om00pEeHO STHYSCKUM KoMHUTEeTOM HarmmonanbHOTO
LenTpa Heiipoxupypruu r. AcraHa; KaXIblii U3 BKIIOYCHHBIX B WCCIIEAOBAaHUE IMAIMEHTOB Jall THCh-
MEHHOE HHPOPMUPOBAHHOE COTIIACHE.
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Pe3yabTatsl.

Obvexmut (yuacmuuku) uccinedosanusn. B uccnenoBanne BimodeHo 10 maruentoB (1 mMyk4unHa u
9 xeHmuH, cpeqHuit Bo3pact 36,8+9,3 ner). CpemHUN pOCT U BEC MAMEHTOB cocTaBmi 163,6£10,6 cM u
64,6£14,2 Xr COOTBETCTBEHHO. YCTAaHOBICHBI MONM(YHKINOHANBHBIE Keimku Bryancervical discpros-
thesis (Medtronik, USA). 6 mnoau(yHKIMOHAIBHBIX IUCKOB OBUIM YCTaHOBJICHBI Ha ypoBHe C5-C6
IICHHBIX TO3BOHKOB, OCTajJbHBIE 5 — HA ypoBHE C6-C7 MO3BOHKOB. Y OAHOTO TMAIMEHTa U3 JIECATH OBLIH
YCTaHOBJICHBI 2 TOJMM(DYHKIMOHATBHBIX TUCKA, B CBS3M C HAJIWYMEM JABYX TPBDK B IICHHOM OTHAEIC
M03BOHOYHHKA. OCHOBHBIMU KaJI00aMHU Y 3TUX MAIIMEHTOB ObUIH OOJIM B IICHHOM OT/ENC MO3BOHOYHUKA,
TUIEYEBOM TIOSICE C MppaJranrell B BEpXHUE KOHEYHOCTH, HAPYIICHUS IBUKCHHUI U YYBCTBHTEIHHOCTH B
pyKax.

Ocnosnule pe3yavmamsl ucciedoeéanus. llocne omepanuu y BceX MAIIEHTOB OTMEYEHO CYIIECT-
BEHHOE YMEHBIICHHE MHTEHCUBHOCTH OosieBoro cuHapoma ¢ 7,9+1,8 cm mo 1,4+1,3 oM, npu BBITTUCKE, U
no 1,6+1,2 cm, yepe3 12 mecsiieB nociie onepaiuu. MccienoBanue ypoBHs KauecTBa >KM3HU MAIIUEHTOB
o uHaekcy ODI mo3Boiuia BRISIBUTH IMOJIOXKHUTEIBHYIO TUHAMUKY B ITOCICOINEPAIIMOHHOM IEPHOJIE C
39,3+6,8 % no 13,8+4,7 % npu Beinucke, U 9,8+1,2 % B 0THaICHHOM MOCIEONEPAIITMOHHOM MIEPHUO/IE.

[lo pesynpratam meitHOW croHAWIOTpadUU OTMEUEHO BOCCTAaHOBIIEHHE JIOpIO3a C 18,3£5,9° 1o
32,2+5,2° (pucyHox 2).

Pucynok 2 — Pentrenorpadus ¢ GpyHKIIMOHAIEHBIMU ITPOOaMu
TI0CJIE YCTAHOBKU (DYHKIIMOHAIBHOT'O AMCKA MEHHOTo OT/ela TO3BOHOYHUKA

ITo cyObeKTUBHOH OLICHOYHOHN IIKale OLEHKH MOCIEONEepaluoHHBIX MCcXoloB Macnab coctaBui
1,1 6amn. ITo mkane «Hypuk (Nurick)» B cpeqaem coctaBmi 1 6amr yepes 3 u 12 mMecsiies.

Jononnumenvnuvle pesynomamol uccieooganuna. CpenHsAs NPONOIKHUTEIBHOCTh ONEPATUBHOIO
BMelIareabcTBa cocraBmia 78,5+15,5 munyT. Cpennuii o0bemM kpoBomotepu paBeH 98,7+£25,8 miu. Bee
NAIMEHThl aKTUBHU3UPOBAINCH HA CIEAYIOLIME CYTKM mocie omepauud. OO0mas NpoaoLKUTEIbHOCTD
npeObIBaHUs OOJIBHOTO B CTAIMOHApe cocTaBmia 6,4+1,6 mHeit.

Heocenamensnsie agnenus. B rpynne nanueHtoB Bepudunuposano 1(1,0%) ocnoxxHeHni, BbISB-
JIeH TIPUXOJSIIIUI Tape3 BO3BpaTHOTO HepBa. IIpoBeaeHue Kypca Tepamuu CIIOCOOCTBOBAIM PETPecCy
HEBPOJOTUYECKON CUMIITOMATUKH.

Ozpanuuenue uccneoosanusa. OTpaHNYCHUEM JaHHOTO HCCIIECIOBAHUSA SBISETCA JIMMUTHPOBaHHAS
MPOJOJKUTENBHOCTE HaOmoeHus (12 Mecsien), Manoe KonudectBo HaOmroaeHuit (10 mamueHToB), 4TO
HE II03BOJISIET BO BCEX CIy4asX OLIEHUTH BIMsAHHE (YHKIHMOHAJIBHOI'O AWCKA HA CTEINEHb JereHeparuu
CMEKHBIX C ONIEpPUPOBAHHBIM MEKITO3BOHOUYHBIM JAUCKOM Yy BCEX MALUEHTOB.

— 4) ——
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3aka0yenne. MeToquka 3aMeHbl TOPaKEHHOTO CETMEHTa MISHHOTo oTxaeNa (YHKIMOHAIBHBIM
JIMCKOM 00JTaZaeT BBICOKOW KIMHUYECKOH 3((EeKTHBHOCTHIO, MOATBEPKICHHONW 3HAUNMBIM CHIDKCHHEM
BBIpaXXEHHOCTH OoseBoro cusjapoma mo BAIIl, ymydienneM KadecTBa >KU3HM HMAIIMEHTOB IO WHICKCY
OcBecTpH, ¥ HU3KHM KOJIMYECTBOM OCICONEPAIOHHBIX OCI0KHCHUI.

Taxke ONUCHIBAEMBI CHOCOO XHPYPrHYECKOrO JICYEHHs MAlUCHTOB C JIeTeHePaTHBHBIMH
3a00JIeBaHMSIMA MEKIIO3BOHKOBBIX [MCKOB INEHHOTO OT/EJANo3BOJIIET BOCCTAHOBHTH CArHUTTabHBINA
npoduIIb MWEHHOTO OT/AeNa TO3BOHOYHUKA M OCYILECTBUTh Y(P()EKTHBHYIO TMHAMUYECKYIO CTaOMIN3AIHIO
OINCPUPOBAHHBIX  [MO3BOHOYHO-/IBUTaTENbHBIX CETMEHTOB C HH3KOH CTENeHbI0  (OPMHUPOBAHHS
JIETCeHEPAaTHBHBIX H3MEHEHUH B CMEKHBIX C ONIEPHPYEMbIM CETMEHTOM JNCKAX.

Kongpnuxm unmepecos. ABTOpHI TaHHON CTaTbU MOATBEPIMIN OTCYTCTBHE KOH(DIMKTa HHTEPECOB,
0 KOTOPOM HEOO0XOJTUMO COOOIIUTb.
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'AK «¥IITTBIK HEHpPOXUPYPIHs OpTanbiFb», AcTaHa, KazakcraH,
*MpKyTCcK-KonaymbuIap GeKeTiHaeri x0T KIHHIKabIK aypyxanacsl BAK «PTXK», Pecei,
3YHI/IBepCI/ITeTTiK KnuHuKa, MronxeH, ['epmanus

_ KYJIbIH HEHPOXUPYPTUSICBIHJIAFbI 3AMAHAYH TEXHOJIOTUSJIAP.
MOUBIH OMBIPTKACBIHbIH JETEHEPATUBTI AYPYJIAPBI KE3IHAE KOJIJAHBLIATBIH
OYHKIUOHAJIIbI AMCKTEPAI HAUJAJAHY AbIH AJIFAIIIKBI HOTUXXEJIEPIH TAJIJIAY

Annotanusi. Kipicne. MOMbIH OMBIPTKAaChIHBIH JET€HEPATUBTI aypyJiapsl Ke3iHAe KOJAaHbUIATHIH (GyHKINO-
HaJIOBl AUCK MMIUTaHTanwsDiay omeparusacsl 2000 xeumapabiH OackiHma ayHuere kenmi. Kasipri TaHma FeUTBIMH
omeOuerTepae OHBI TMaimadaHy TOCUTI JKaWBIHAA Ka3pUIBI kypreHiMeH 2016 xpurra AeWiH OyJI TEXHOIOTHSA
KazakcTanaa Koa1aHbUIMa bl

3epmmeydin maxcamol. MOWBIH OMBIPTKACHIHBIH Oip HEMece €Ki JMCKICIH KaMThIFaH JereHepaTHBTI aypyJap
Ke3iHJe KOJAAHBUIFaH (YHKIMOHAIABI AUCK HMIUIAHTAUWsIAy OIEPAlMACHIHBIH KIMHUKAJBIK JKOHE HHCTPYMEH-
TaJIIbl HOTHXKEJIEPIH Taay.

Mamepuanoap men a0icmep. 3eprreyre AK «¥ATTBIK HEHPOXUPYPTHsL OPTAIBIFBD) JKYJIBIH HEHPOXUPYPrHSCHI
’KOHE LIETKI JKYHKe JKyHeci maToJorsachl 0eJiMIIEeCiHIe MOMBIH OMBIPTKACHIHBIH 3aKbIMIaHFAH CETMEHTIHE (DYHKIHO-
HaJ/bl JIUCK MMIUIaHTALMsuIay onepauusichl xacansinrad 10 Haykac kipni. Haykacrapra KIMHUKaNbIK JKOHE WH-
CTPYMEHTAIIIBI 3epTTEYJIEp Onepanusiad Kelinri anramks! 12 ait 6oiipiHaa Kypriziuii.

Homuoicenep men manxwpinay. Onepauusiian KediH HayKkacTapAa ayblpchlHYIbIH azatobl ( BAII mkamacst
OOMBIHIIIA) JKOHE OMIp camachIHBIH kakcapybsl (OcBecTpu WHAEKCI OOHBIHIIA) Tipkenai. MTHCTpyMeHTaI bl 3epTTey-
Jiep HOTWXKeci OOMBIHINA 3aKBIM QJIFAH CETMEHT ©3iHIH KO3FAJFBIIITHIK KACHETiH JKOFAITIIAFaHBIH, KOPIILIEC Cer-
MEHTTEp JETCHEPaTHBTI e3repicTepre MaiAblKNaraHblH KepceTTi. OHbIMEH Koca alMaKTBIK MOWBIH JIOPJO3bIHBIH
KaJIBIIIKA KeJTeHiH OaifkayFa 0oJapl.

AckpiHy 0ip HayKacTa OOJIbII, KOMEH/IH KallbIpbliIMa HEPBICIHIH OTHENI nape3i OPbIH alljibl.

Kopvimuvinowsl. MOWBIH OMBIPTKACBIHBIH JET€HEPAaTHBTI aypynapbl Ke3iHIe KOJIaHBUIATBHIH 3aKbIMIAIFaH
CerMEHTTI aybICTHIPaThiH (YHKIMOHAJIBl JUCK HMMIUIAHTAIMSIAY OIEepalusIChl O/iCi KIMHUKAIBIK TYPFbIJaH
TrimMIri sxorapsl. BAILL GolibiHIIA aybIPChIHY CHHIIPOMBIHBIH alTapibiKTail azatobl, OCBeCTpH MHIEKCI OOMbIHIIA
HayKacTap/blH eMip CYpy CalachIHBIH JKaKcapybl XKoHE ONepauusial KeHiHr1 acKbIHYJIAp/IbIH a3al0bl OChIFaH J9J1ed.
CoHbIMEH KaTap >KOFapbla aTaJiFaH MOWBIH OMBIPTKACBIHBIH JETCHEPATHBTI aypyJiapbl Ke3iHIe KOJIaHBUIATHIH
XUPYPTHSJIBIK €MJey 9[ici caruTanbibl MpoQMIbIi KaJIbIHA KENTIpyre >KoHE iprejiec OMBIPTKA-KO3FaITKBIIITHIK
CErMEHTKE KYIITI a3 TYCipy apKbLbl, iprejec AUCKUIEpe AereHepaTuBTIK e3repicTep iy 0oy KayIiH a3alTabl.

Tyi#lin ce3mep: OMBIPTKAHBIH MOMBIH OeIiMi, IETEHEPATHUBTIK aypynap, (QYHKIHOHATBABI AWCK, apTpo-
IUTACTHKA.
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RESULTS OF IMPLEMENTATION OF INNOVATION MODEL
"ECHO 2016" IN KAZAKHSTAN WITHIN THE FRAMEWORK
OF THE CONTINUOUS PROFESSIONAL DEVELOPMENT SYSTEM

Abstract. In Kazakhstan, since September 2016, the ECHO (Extension for Community Healthcare Outcomes)
projecthas being implemented since the "Center for Clinical Mentoring" was created on the basis of Kazakh Medical
University of Continuing Education (KazMUNO). The main goal of training is "HIV infection"; the objectivewas
the development of 24 AIDS centers in the Republic of Kazakhstan. At the same time, 100 doctors with10 different
specialties, including 67 infectious disease physicians (63.2%), are trained for special technological cooperation
based on the principle of "Clinical Mentoring" and "Digital Medicine". Integration of digital technologies into the
service sector was carried out in 9 modules, 38 topics in total.In the first phase of "ECHO" project 76 TV sessions
for two groups of 50 listeners were held. From September 2016 until June 2017, during these sessions and three
levels of knowledge control of project participants were conducted. 76 clinical examinations were conducted, with
the provision of counseling for patients with HIV infection.

The first phase of the ECHO project was successfully completed in June 2017.

Key words: digital medicine, HIV infection, mentoring, innovative model.
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PE3YJILTATHI BHEAPEHUSI THHOBAIIMOHHOM MOJIEJIHA
«ECHO 2016» B KASAXCTAHE B PAMKAX CUCTEMbI
HEINPEPBIBHOI'O MIPO®ECCHUOHAJIBHOI'O PA3BUTHUA

Annoranus. B Kazaxcrane ¢ centsops 2016 roma peammsyercs npoekt « ECHO» mpu co3manHOM Ha 0aze
KasMVYHO «lleHTpe KIMHHUYECKOTO HacTaBHHYECTBa». HampaBnenunem oOyuenus spiserca «BHUY-undexnmsay,
oowvexToM — 24 mertpa CIINJ| Pecry6muku Kaszaxcran. [lo cnmenmansHo pa3zpaboranHoit Paboueit [Iporpamme, c
MPUMEHEHHEM HHHOBAI[MOHHOW METOAMKM OOYy4EHHs, OCHOBAHHOM Ha NpHHIMNAaxX «KIMHHYECKOro HacTaBHU-
yecTBa» 1 «L{nppoBoit MequIMHBD, 01HOBpeMeHHO oOyuarotcsi 100 Bpaueii 10 criennanbHOCTEH, BKIIIOUasi Bpadeii-
nHpekunoHUCToB 67 venoBek (63,2%). Muterpauns undpoBbIX TEXHOJOIUH B cepy 3ApaBOOXpaHEHHs TIPOBOJIU-
nack o 9 moxayinsm, 38 Temam, Bcero B nepBoil aze «kECHO» mpoBeneno76 Tenececcuii ast AByX TPYII CIIylia-
tesieit mo 50 venosek. 3a nepuox «ceHTsA0ps 2016 — urons 2017» mpoBeneHo 76 ceccuil U TPU KOHTPOJIST YPOBHS
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3HaHUI yYaCTHHKOB TpoekTa. [IpoBeneH076 KIMHHYECKHX pa300poB, ¢ OKa3aHHWEM KOHCYJIHTATHBHON ITOMOIIH
narreHTam ¢ BUY-unbexnnei.

ITepsas daza npoexra «kECHO» ycmenrao 3aBepireHa B utoHe 2017 roxa.

KirueBble cioBa: nndposas meaunuaa, BUY-uHbeKIwst, HaCTABHUYESCTBO, HHHOBAIIMOHHAS MOEIb.

[Mo ouenkam 3kcrieproB Ha kKoHen 2015 roga 78 MUIUTHOHOB YenoBek ObuTH MHQHUIUpoBansl BUY ¢
MOMEHTa Hayaja MUAESMUH, 35 MHJUTMOHOB YMepiu oT OosesHeit, ooycnosnennsix CIINdom, 36,7 mui-
JIMOHOB BO BceM Mupe xuwiu ¢ BUY, 18,2 munnuona yenoBek umenu gocrymn k APT. B 2014 rogy nuiis
62% u3 1,5 MmumoHa OepeMEeHHBIX JXEeHIIWH, XUBymux ¢ BHWY, momydamum aHTHPETPOBHPYCHYIO
tepanuto (APT) B cooTBeTcTBHU ¢ BapuaHTOM «B+».

IlepcnextuBHbiM BugeHueM BO3 u IOHBPII[C Ha 2016-2030 rr. SBISETCIAOCTUNKEHUE HYJIEBOTO
YPOBHS HOBBIX ciiydaeB BUYU-uHbeknnm, HyJIeBOTO YPOBHSI CMEPTHOCTH, cBs3aHHON ¢ BUY, HymeBoro
ypoBHs muckpuMuHanud U K 2030 1. momoxkuth koHen >muaemun CIIW]la, kak MUpOBO#M Yrpo3bl s
310pOBbs HaceneHus [1, 2].

B obecrieuennn «kackamga» yciayr BUY-mHGUIIpOBaHHBIM TaIleHTaM, OOJBIIYIO POJL HUIPAET
MOJTrOTOBKA MEAHMIMHCKHX KanpoB. Cnennduka oOpa3oBaHus, B CBA3U ¢ HEOOXOAMMOCTHIO HENpPEPHIB-
HOT'O Tpo(hecCHOHaIBHOTO 00pa30BaHMs CIELUATUCTAa B TEUEHUE BCEH KU3HM, B Ha4aje TPETHETO THICS-
YeNeTusl MPEABSIBISET 0COOBIe TPEOOBaHUS K HCIIOJNB30BaHWIO Hamboinee 3(pPeKTHBHBIX 00pa3oBaTeihb-
HBIX, IA(POBBIX, IKOHOMHUYECKH MAJI03aTPATHBIX TEXHOIOTHA.

OpnHoii 3 Takux ¢popm oOyueHus siisiercsi «kHacraBHrmuecTBOY», mpolece nepeaadn 3HaHUi 0T 6ojee
OTIBITHOTO HACTaBHUKA YYEHHWKaM,IIOKa HE WMEIOIIMM JIOCTATOYHBIA OMBIT B TOW WM WHOW OTPACIH.
HacraBHHYeCTBO B IMHPOKOM CMEICIIE MpHUCYIIEe BceM (GopmaMm oOydeHUs/cHcTeMaM OOpa30BaHUS U SIB-
JISI€TCSI MHBECTUIIMEN B IOITOCPOYHOE PA3BUTHE OPTaHU3AIINH, B €€ «30POBHEY.

HacraBHuK sBNsieTCsl CBSA3YIOIIMM 3BEHOM MEXIy CIyIIaTeneM/KypCaHTOM, [TOMOTaeT B CTaHOBIIE-
HUU TPO(ecCHOHaThHO-OPHEHTHPOBAHHOTO, KOMIIETEHTHOTO CIIENHAINCTAa B paMKaxX AOIAWILUIOMHON
MOCJIEUIIIOMHON TIOATOTOBKM M MEAMIUHCKOHN ciyxOoii/opranu3amnmeii, rae paboTaer CHENHaInuCT, a
KOHEYHOM «TOYKOW MPWIOXKEHUSD IONYUYCHHBIX 3HAHUM SIBISIETCS MAlMEHT, KOTOPBIM, B peXUME
pealbHOTO BpEMEHH, OYJEeTUMETh TOCTYI KKa4eCTBEHHOW MEIUIIMHCKON TIOMOIITH.

1. AHanM3 MOATOTOBKHM KaJIpOB IS MPAKTHYECKOTO 3APABOOXPAHEHHS TTOKAa3bIBAET, YTO CYIIECTBYET
OTIpeIeNICHHBIN pa3phlB MEXKAY HAyKOW, MPAaKTUKOW M oOpa3oBaHWeM. Pe3ynpTaThl Hay4dHBIX HMCCIENO-
BaHWU MeEIJIEHHO BHENPSIIOTCS B JIEUeOHBIH W IeJarornveckuii mpormecc. Bc€ 3To 3acTaBiser HCKaTh
HOBBIE (DOPMBI COBEPIICHCTBOBAHUS CHCTEMBI IMOATOTOBKH KaJPOB, K YHCIY KOTOPBIX CIEIyeT OTHECTH
CHUCTEMY HempepbIBHOr0 npodeccuonaibuoro passutusa (HIIP). Camo mo cebe BHenpeHHE CHCTEMBI
HIIP, menblo KOTOpOW SIBISIETCS CO3AAaHUE YCIOBHH AJSl TOCTOSIHHOTO MPOQECCHOHAIBHOTO pPOCTa
MEINIUHCKAX PabOTHUKOB, HE MPHUBENET K PEUICHUIO pobdiieM. BHeapeHe mo100HO0H CHCTEMBI TOJIKHO
UATHA TIAapaJuIeIbHO C COBEPIICHCTBOBAHMEM TEXHOJOTHH MPENoJaBaHus, IPU TECHOM COTPYIHUYECTBE
MEIUIUHCKOT0 00pa30BaTeIbHOTO YUPEKICHHUS U MPAKTHIECKOTO 3IpaBooxpanenus [3-5].

2. B KazaxcTrane MOCTOSSHHO COBEPIICHCTBYIOTCS CYIIECTBYIOIINE TPAIUIIMOHHBIE MMOAXOIBI K 00y-
YEHHUIO MEAWIWHCKAX PAaOOTHUKOB Ha MOCIEANILIIOMHON MOAroTOBKe. TaK, B CTpaHe BIIEpBBIC, HAUMHAS C
centTsa0opst 2016 roma, mpu (HUHAHCOBOM M TEXHWUYECKOW IOAMEPIKKE MEKIYHAPOJHBIX OpTaHHU3aIlhi,
peamm3yetcst ipoekT «ECHO» mipu cozmanHoM Ha 6aze KasMVYHO «llenTpe KIMHUYECKOTO HACTAaBHU-
YEeCTBa», KOTOPHIH SBISETCS MHHOBAIMOHHON TEXHOJIOTHEH MOBBIMIEHHU KauecTBa 0Opa3oBaHUs Y MeIH-
[IUTHCKUX PabOTHHUKOB, IBYCTOPOHHE OPUEHTHPOBAHHOM, KaK Ha METUITMHCKOTO pabOTHHKA, TaK U HA KOH-
KpeTHOTO TareHTa. [IpomomkurensHOCTh mepBoro dtama npoekra ECHO: centsops 2016 r. — uroHb
2017 T.

3. llemn u 3amaum mpoekra ECHO cormacyiorcss ¢ HallMOHAJIBHBIMH TPHOPUTETAMU B 00JIACTH
3apaBooxpaHeHud. Tak, B 'ocymapcTBeHHo#i mporpaMMme pa3BuTHS 37paBooxpaHeHus PecnyOamku
Kazaxcran «/lencayabik» Ha 2016-2019 roawl, no 6-my HanpasieHuto IIporpammsl — IloBwiienune
3¢ (eKTHBHOCTH yTIPaBICHUS YeIOBEUECKUMHU pecypcami, 1. 6.2 — «MoaepHHU3aIusi MeTUIIIHCKOTo 00pa-
30BaHU), MPHOPUTETHHIMU 3aJjaduaMi OIpeAeseHpl MHPOpMATH3alns MEIUIIMHCKOTO 00pa3oBaHHS C
CO3/IaHNMEM OHJIAWH-CEPBHUCOB M BHEApPEHHE MUCTAHIIMOHHBIX TEXHOJIOTHUH B cHCTeMe 00pa3oBaHWS UIA
MIEPETTOATOTOBKH ¥ MOBBIIIEHHS KBATN()UKALINN CTIEIHATHCTOB.

Ha 6a3e KasMYHO wuzydena 3peKTHBHOCTH MOJEIUUHTETpaluy UG POBEIX TEXHOJOTHI B chepy
MPAaKTHYECKOTO 3[IPaBOOXPAHEHUS, C LENbI0 OMpeAeTeHUsS MepCIeKTHB JaIbHEHIIero pa3BuThs mudpo-
BOIl MeTUITNHEI, Ha ipuMepe mpoekta «ECHO».
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[Inanupyercs, uto oOydeHue Bpaueid, B pamkax mnpoekra K ECHO» mo3BonuT pemuTh ps NpHOpH-
TEeTHBIX 32]1a4:

— Tepeaady COBpPEMEHHOW, OCHOBAHHOM Ha NPUHIUMAX JO0Ka3aTeIbHON MEIUIMHBI M MEeXIyHa-
POOHBIX pekoMeHAauuii mo mnpobieme BUY-undexkunn, nHGopManuyd OT HACTABHUKOB CIyIIATENISIM B
BUJE HENPEPHIBHOTO 00pa3oBaHUs, OCHOBAHHOTO HA HMHTEPAKTUBHONW B AMCTAHLUOHHOM DPEXHME
METOJIMKE O0yUCHNS;

— Ppa3BUTHE JIMYHOCTHOTO IOTEHIMAana Bpaye pa3dudHOro NpOoQuis, BbIPaOOTKY MYyJIbTHUAWC-
LUIUIMHAPHOTO (KOMAHAHOTO) MOAX0Aa;

— ¢opMHpOBaHHE y Bpadeld TakMX KadecTB KaK KOMMYHHKaOEIbHOCTb, YBEPEHHOCTh, CTPECCOYC-
TOMYMUBOCTD, TOJIEPAHTHOE MIOBEJCHNE, IMITATUS U 1Ip.;

— (¢opMHpOBaHNE KOMMYHHKATUBHOW KYJIBTYPHI Bpada, BKIIOUaromiell B ceOsl TMYHOCTHBIE KauecTBa,
CBOOOTHOE BIIaJIcHHE BEPOATLHBEIMHU M HEBEpOATHLHBIME CPEACTBAMU TIOBEICHHUS,

— (hopMupoBaHUe OOIICKYIbTYPHBIX, 00IICTPO(PECCHOHATBHBIX M MPOPECCUOHATBHBIX KOMITETECHITHI
KaK y CaMHMX HaCTaBHUKOB, TaK U X MOJONEYHBIX.

4. Peanuzayus npoexma «ECHO» ¢ Kazaxcmane cmana 603M0M4CHOU 01a200apa napmHepcmey
PAOA KPYRHBIX MENHCOYHAPOOHBIX U OMEUeCBEHHBIX OPZARUIAUUTL, A UMEHHO:

— npu noaaepxkke «CDC» — LlenTpa mo KOHTpOMIO 3a MHPEKIHOHHBIMU 3a0oneBanusiMu (PKanen
Paiit, 3amectutens aupextopa CJIC mo L[A), B pamkax upesBeruaiiHoro Ilmana mpesumnenta CILHA 1o
6oprbe co CIIM/I PEPFAR.

— TPU HEMOCPEACTBEHHOW TEXHUYECKOH MOAJEpKKE M CONMpoBOXIEHUU MpoeKTOM«ICAPY» mpu
Komym6wuiickom yruBepcutere (Pernonansusiii aupektop no LA — Iepsabuna A.).

— npu uHGOPMALMOHHON moxaepxke Pecmybnmkanckoro nenrpa nmo npoduiaktuke u 6opbde co
CIIN/ (renepanbhblii qupextop — baiicepkun b.).

VY370BBIM CaTOMONpEAEIeHBEAYIINI YHUBEPCUTET PECIyOJIUKH IO TOCIEAUIUIOMHOMY 00pa3o-
BaHuio — KasMVYHO (pekxrop Hcaesa P.), koTopsIii mpeqocTaBisieT OCHOBHYIO SKCIIEPTHYIO KOMaHIY-
npodeccopcko-mpernomaaBaTenbekiii coctaB yauBepcurera (I1IICY).

HenocpenctBenHas peanuzaiys npoekTa ocyectsisierca cotpyanukaMu « ECHO» (knmuHudeckuit
nmupektop LlenTpa HacraBandyecTBa «ECHO» — Tpymosa XK.).

Llenv pabomyi: TIOBBIIEHHE NOTCHLHATA MEIULUHCKUX PAaOOTHUKOB B OKAa3aHUU KauyeCTBEHHBIX
MEIUIUHCKUAX YCIyT JIOAsSM, xuBymuM ¢ BUY-uHpekuuei, mocpencTBOM KIMHHYSCKOTO HAcTaBHHYE-
CTBa U MPUMEHEHHSB 00yYCHUUCOBPEMEHHBIX AUCTAHIUOHHBIX TEXHOIOTHH.

Matepuaasl u MeTOaAbI. B monrorosurensHoM niepuoae (nepen 3amyckoM) npoekta « ECHO» 6pu10
ompenencHo Hampasierne ooydenus — «Hpexmmonnpie bonesnn: BUY-undexmus». B xadecTse caii-
TOB BbIOpaHbl Tepputopuaibubie HeHTpsl CITN/ u nx ¢unmanel, Bcero 24 caiita. CioymaTensMu LUKIa
MOCTIEIUTIIIOMHONW TIOATOTOBKH SBJSLUTUCHBpaud KiuHH4Yeckoro mpodwis nertpos CIINI.Ha mepBom
aTame omHOBpeMeHHO oOydanochl00 Bpaueit mo 10 cmemmansHOCTSIM. CrymiaTeny OBLIN paclpeeiIeHbI
Ha 2 (nBe) rpymisl, o 50 JeraoBek.

Pazpaboransl yueOHO-MeTonuueckuit komruieke (YMK) u pabouast yueOnast mporpamma (PVYII) no
Teme yueOHoro 1ukia « BUU-uHdekmusa», Ha OCHOBE MEKITyHApOIHBIX W HAITMOHATLHBIX PYKOBOACTB U
¢dopmynsapos o BUY. Pabouast mporpamma Bkitouaet 9 momyiei, 38 TeM, Bcero miaHUPYeTCSIPOBECTH
76 ceccuit nns AByX rpynm o 50 ciymarenen.

Pabouas Ilporpamma momyumia omoOpeHue Ha ypoBHe MuHnuctepcTB OOpazoBaHus W 31paBo-
oxpanenus PK u nomydeHo aBropckoe CBHIECTENBCTBO,3aperucTpupoBaHHoe B Munuctepcrse HOctunuun
(aBTop Tpymona XK.3).

PazpaboTranbl JOKyMEHTHI Ul MIPEICTaBICHUS KIMHUYECKUX ciydaeB: @opma manuenTa (1) u @op-
Ma PeKOMEHIAINH 10 marueHTy (2).

HeobOxomumbiM ycinoBueM peanusanuu mozaenu «ECHO» sBisercs IT-cBA3b U CKOPOCTh MOIKIIIO-
yenusi Kk Uartepnery. dns mpoBeneHHs BeO-KOH(EPEHIMI/TeNECECCHil HCTONB3YeTCsl COBPEMEHHOE
JEeMOHCTPAaLMOHHOE 000pyIOBaHUE, yCTAaHOBIEHHOE Ha pabodnx MecTax, mporpamma Ajsl BUAEO-KOH(e-
pentt cBszu ZOOM, nomoTHUTENBHOE OCHaIeHHE 24 caliTOB MPOBEACHO 3a cueT cpeacTs mpoekra ECHO.

B pamkax npoexkta«ECHO» ucnons3yrores pas3iauyuHble MeJarorndeckie MeToAbl, TAKHe Kak: MHTEp-
AKTHBHAs METOIMKAB BHJE ANWCKYCCUH/OOCYXKICHHUS, WUIIOCTPATUBHBIA M3BPUCTHUYECKHUH (IIOMCKOBBIH)
METOABI, [UI WCIOJNb30BaHMS CIyIIaTeNsIMH B IIOBCEIHEBHOH paboTe COBPEMEHHOW Hay4yHOH JuTepa-
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TypBl, OCHOBAaHHOW Ha MPUHLMIAX J10Ka3aTeNbHOW MEOUUMHBL. B KauecTBe KOHTPOIbHO-U3MEPUTEIBHBIX
CPEACTB OLEHKHM 3HaHWH ciaymaresnedl U 3¢((ekTUBHOCTH OOY4YECHUSB OH-TalH pPEXUME HMPUMEHSIIMCH
METOJI aHKETHUPOBAHMS M TECTOBBI KOHTPOJIb 3HAHUU (BXOJHOE, MPOMEXYTOYHOE U 3aKIIOYHTEIHHOE
TECTHPOBaHHE), BCETO OBUIO MPEAYCMOTPEHO 3 3Tara KOHTPOJIS YPOBHS 3HAHHU CITyIIaTeieH.

PesyabTraTthl u odcy:xaenue. [Ipumensemoir ¢opmoii 00ydeHUs] CHENHMATNCTOB SBISETCS KJIMHU-
YEecKO€ HACTaBHUYECTBO, C NPENOCTaBICHHEM YYAaCTHHKAM TEOPETHUECKOW HMHGOpMaluH, ¢ pazdopoM
TEMaTUYECKUX CIIOKHBIX KIMHUYECKHUX CIIydaeB (BKIIOYasi B3pOCIHBIX U AeTel) Ha KaXI0l BUIEOCECCUH, C
y4acTHEM B KaueCTBE HACTABHUKOB HKCIEPTOB BBICOKONPO(ECCHOHATBHBIX MpenoaBaTeneii pasiand-
HBIX, CMEKXHBIX ¢ BUY cienmanbHOCTEH.

OCHOBHBIM MHCTPYMEHTOM peaJH3alllM MpPOeKTa SBJSETCS eXeHeAeIbHas BUIEOCECCHs, MPOJIO0JI-
JKUTEIBHOCTHIO0 60 MUHYT (IPOJOIKUTEIBHOCTE MOXKET OBITH ONpeiesieHa M0 MOTPeOHOCTH), TPOBOAMIICS
BBIX0[ B 3¢up ¢ LleHTpa KIMHUYECKOro HacTaBHUYECTBA (T.AJIMaThl) Ha BCE CAlThl OAWH pa3 B HEJNEJIO,
0e3 oTpbIBa Bpauel OT MPOM3BOJACTBA U paboyero Mecta. B pamkax mpoekra mpoBoOaMiIach «oOpaTHas
CBSI3b» C YYaCTHHKAaMU/CITyIIaTeIsIMUA Y4eOHOTO IUKJIA.

Cornacuao ytBepx)aeHHo# Paboueii [Iporpammel mo teme BUU-nnbeknnu, mpoBeaeHo odydeHue mo
9 moxymsM, Brirodaromux 38 tem. Ilo coctosamio Ha wroHs 2017 3aBepmieHo o0ydeHHe Mo BceM 9 Mo-
IyJIsIM, @ UMEHHO:

Mopyns 1: 1 BBogHas ceccusi, MPOBEAECHO 2 MOACECCHH.

Monyns 2: IlpoBeneno 7 ceccui, 14 nonceccuii.

Monyns 3: [IpoBeneno 5 ceccwit, 10 moaceccuii.

Mopyns 4: IIpoBeaeno 5 ceccuid, 10 moaceccuil.

Mopyns 5: IIpoBeaeno 5 ceccuid, 10 noaceccuid.

Monynb 6:1IpoBenens! 5 ceccuii, 10 moaceccuii.

Monyns 7: [IpoBenens! 3 ceccuu, 6 moJCECCH.

Mopyns 8: IIpoBeaensl 3 ceccuu, 6 MoACECCU.

Monayns 9: TlpoBenensl 4 ceccuu, 8 mojaceccui.

Bcero 3a mepuon «centsiops 2016 — wmronnp 2017» mpomeneHo38 ceccwif, 76 moaceccwit s
100 yqacTHUKOB 24 caliTOB pecIryOIUKH.

Cnywamenu yuxna. Ha Hagamo mpoekra Oputo 106 ciaymaTenei, U3 HUX paclpeiesieHue o Crie-
[UAJIBHOCTSM: Bpauu-UHPEKIMOHUCTHI B3pocibie/neTckue 67 (63,2%), nepMaToBeHEpOJIOTH 8§, aKyIIepbl-
THHEKOJIOTH 7, Ieauatpsl 6, GTU3HaTphl 6, TepaneBThl 4, HAPKOJIOTH 3, ICUXOJIOTH 3, pEaHUMATOJIOTH 2.
T.e. OCHOBHYIO OJNIO COCTaBISIFOT Bpaun-nH(peknnoHucth (63,2%), Bcero cnernuansHocTedt — 10. Ha
utorb 2017 roa KOIMIecTBO 3aKOHUYMBINX 00ydeHHEe cirymiareneii cocrapmiio — 100 genoBek (6 denoBek
BBIOBUIM TI0O OOBEKTHUBHBIM MPUYMHAM, CMEHA MeCTa paloThl, BbIe3 U T.I.). Ha xaxxnoi ceccun KOHTpO-
JMpOBaNach IOCemaeMocTs ciaymareneid. B wurtore: Oonee 95% Bcex yYacTHHKOB NPOEKTa IMPHUHSIIM
yuactue B Oomnee gyem B 80% ceccuii.

Koumponws snanuii cnywameneu. Oqaum u3 KirodeBsix TpedoBanuit monenu ECHO sBisiercs orieHka
pe3yNbTaToOB KadecTBa 3HAHUM ciymiareneid A0 M mocie peanu3anuu mpoekra. OLeHKa BKIKOYajia Tec-
TUPOBAHUE YPOBHSI 3HAHMM yYaCTHHKOB JO Hadaja IIPOEKTA, B CEPEIUHE M MOCIE 3aBEPLICHUS MPOEKTA.
[MonoOHast omeHka MO3BONIMIA OICHUTH Tporpecc u d((GEKTHBHOCTH MPOBOJUMOTO O0pa30BaTENBHOTO
npouecca. B Havane mpoekTa W mo 3aBepuieHuto 9 moxyneit Padoueit [IporpamMmel Kypca B OH-TaiH
pekuMe mpoBeneHo 3 (TpH) dTara KOHTPOJIBHOIO TECTHPOBAHUS CIyLIaTeNel, Mo crenuanbHo pa3pado-
TaHHBIM TECTaM, B BHJIE BXOJHOTO KOHTPOJIS 3HAHWM (TIpe-TecT, CeHTIOps 2016), TpoMeKyTOIHOTO (MapT
2017) u 3axymouuTenbHOro (ocT-TecT, HIoHb 2017) TecTUpOBaHHUSL.

Jna koppekmuocmu pe3yiomamos, CPAGHUBAIUCH MOALKO Pe3ybmanmbvl 6X00H020 U 3aKI0-
YUmMeNLHO20 MeCMUPOBAnU.

Yposenwv 3nanuii cymareneit mo pe3ynbrataM BXOJHOT'O TECTUPOBAHMSI cocTaBui (mpe-TecT, n=100):
OTBETUJIM HAaCHEYAOBIETBOPUTEIbHO» - 18%, «ymOBIETBOPUTENBHO» - 57%); «xopommo» - 22%; «OoTInd-
HO» - 3%.

YpoBeHb 3HAHWI CiymIaTeneld Mo pe3yiabTaTaM 3aKIIOUUTEILHOTO TECTUPOBAaHUS (IIOCT-TECT,
n=100) cocTaBWJI: OTBETWJIM Ha «HEYJOBJIETBOPUTENBHO» - 1%; «yIOBIETBOPUTEIBHO» - 28%); «XOpo-
mo» - 21%; «otauano» - 50%.
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Uwcio ciymiareneid, OTBETUBIINX Ha «YAOBICTBOPHUTEIHHO» (CPaBHEHHUE TIPe-TecTa ¢ MOCT-TECTOM) C
57% ymenpmmiics B 2 paza 1o 28%; Ha «xopomo» - ¢ 22 mo 21% (cTabuiapbHO Ha OJHOM YPOBHE); Ha
«OTIUYHO» - 3HAYUTETHHO MOBBICHICS C 3 10 50% (17 pa3); «HEeyAOBIECTBOPUTEIHLHOY» PE3KO YMEHBIIIHII-
ciac 18 mo 1%.

CrnymarensM, YCIEIIHO 3aBEepIIMBIIUM Kypc OOYYeHHS,BBIIAaHBI yaocToBepeHHs o lloBbrmeHun
KBATH(HUKAIIAN TOCYAapCTBEHHOTO 00pa3ia, oobreMoM Kpeanuta B 54 gaca (KasaMYHO).

Pa3zbopvl kKnunuyeckux ciayyaeg. J|eMOHCTpalMs W COBMECTHBIA Pa300p KIMHUYECKOTO CITydas
OCHOBaHBI Ha pealbHOW ucTopuu 6one3nu BUY-ununrpoBaHHOTO mamuenTa, ¢ 0013aTeIbHBIM COOIIO-
JIeHHeM KOH()HIEHIMaIbHOCTH IEPCOHANBHBIX MaHHBIX (MAIMEHTY NPHUCBAWBAICS WHINBUAYAITbHBIN
HOMED).

Jliis BU3yanu3anuu JaHHBIX OOJIBHOTO Ka) bl Bpa, JOKJIAIBIBAIOIINI CBOM KIMHUYCCKUH Cydai 1
SKCIEPTHI, TIIATENHFHO MOAOWPATN WILTIOCTPATUBHBIA Marepual: (GoTorpaduu MUKPOIIPEapaToB; PEHT-
reHorpammbl, jganHeie Y3W/KT/MPT, TaOnuimbl, cxemMbl U anroputMmbl. Dopma mnammeHTta (KpaTkas
ucTOpUs 0OJIE3HU) IEMOHCTPUPOBATIACH HA DKPaHAX MOHUTOPOB U TEJICBHU30POB.

Bce ciymareny, moMomip0 HaCTaBHUKA/IKCIIEpTa U3ydain "UCTOpHIO 00JNIe3HU" — jKano0bl, aHaAMHE3,
00BEKTUBHBIC TAHHBIE, PE3YJILTATHI 00CICIOBaHNN (JTa00PaTOPHBIX U HHCTPYMEHTABHEIX) miiedeHus. Ha
OCHOBAHWH H3JI0KCHHOTO, YYACTHUKHA TPYNIBl BHIACTSUIN BEOYIIME KIWHUYSCKHAE CHHAPOMBI, aajiee
(hopMyITUpOBANH TIPEABAPUTENHHBIA W 3aKIFOYUTENBHBIN JHAarHO3Bl ¢ ero obocHoBaHWeM. B xone
JIEMOHCTpAIlNH, KIMHUYECKN HACTaBHUK JaBall BOZMOKHOCTb aKTHBHO BBICKA3aThCs JIOOOMY CITyIIa-
TEJII0, TOOIIPSs MPaBUIBHBIC OTBETHL.B 3aBepiieHnH, HACTABHUKOM JaBalMCh SKCIEPTHOE 3aKIIIOUCHUE,
PEKOMEHJAIH U CTIMCOK COBPEMEHHOU JTUTEPATY PHI.

3a WcTeKImMid MepHoa Ha BUAEOCECCHAX, C yJacTHEM BCeX cliymaTelneil, mpoBeneHo 76 pa3bopoB
KIMHAYeCKUX ciydaeB (manuentoB ¢ BUY-undekuueii: B3pocibie, 1eTH, OepeMeHHbIC KSHIUHBI, JIMIA
YI'H). Ilo kaxpomy ciyuaro pa3padarbiBaiiach TaKTUKa BEICHHS IMAllUEHTA, JaHBl KOHKPETHBIC PEKO-
MEHJAlUU BeIyIIMX 3KcrnepToB. 1o 3aBeplieHHIO KaKI0M CECCUH, CIylIaTeNsM pacChUIAINCh JUAAK-
THUYECKHE MaTEpHUaJIbl, 3allOJHEHHbIE 3KcnepraMu POopMbl peKOMEHJAlUil M0 MalMeHTaM, CChUIKH Ha
y4EeOHYIO JTUTePaTypPy/COBpEMEHHbBIE MyOJIMKALMU MPESUMYIIIECTBEHHO mocieanux JyieT (2014-2017 rr).

Enunsiit noaxon K rapMOHM3aUU YCUINI HallMOHANBHBIX U MEXAYHAPOJHBIX NAapTHEPOB B paMKax
nHHOBaIMoHHOTO Tpoekta «ECHO» mo3Bommn oOBeAMHUTH HAKOIUICHHBIH OMBIT B cdepe oOydeHUS
MEIUIIMHCKUX KAAPOB IO aKTyalbHBIM BompocaM BUY-nHbexmmumns nansHEHIero ero BHEAPCHHUS Ha
MpaKkTUKe, & UMEHHO:

— BHEIIPUTH COBpPEMEHHBIE LU(POBBIE TEXHOJOTUU B cepy MPaKTUYECKOTO 37paBOOXPAaHEHHUS B
paMKax MOCICIUIUIOMHOM OAroTOBKH Bpadeit neatpoB CITN/I;

— copmuposats ba3y HactaBHHKOB-3kcniepToB KasMYHO;

— HOATrOTOBUTH CIIELUATUCTOB HA MECTaX, IS MOCIERYIOUEH peanu3alud 3HAaHUM Ha MPaKTHKE U
B3aUMOIIOMOIIIY;

— co3ath 0a3y OyAyIIUX TPESHEPOB U3 UX YKCIIA JJIS TPOJIOJDKEHUS 00YUCHHUS B PErHOHAX;

— HaKOMUTh 023y OOHOBIIEHHBIX, C YYETOM MEKAYHAPOIHBIX TPeOOBAaHUH, Y4eOHBIX MaTEPHAJIOB;

— MaKCHMaJbHO MPHUOIM3UTh KaYECTBEHHYIO METUIIMHCKYIO0 TIOMOIIs K maruenTtaMm ¢ BUY-unadek-
LMeN 71 yCIelHoN peanu3anun «kackaaa» ycayr JOKB.

[IpuMmeHeHne TeIEKOMMYHUKAIIMOHHON TEXHOJOTHH TO3BOJIMIIO PACIIUPHUTH Teorpaduio MOCIISIHII-
JIOMHOTO AWCTaHIIMOHHOTO OOy4YeHWsI Bpaueil Ha BClO TeppuTopuio Kaszaxcrana, ¢ OZHOBPEMEHHBIM
0XBaTOM OOYYCHHEM YIaCTHUKOB 24 CalTOB.

JanHas MeToAuKa MPOJIEMOHCTPUPOBAIA CBOUM IIMPOKHWE BO3MOXKHOCTH HE TOJBKO IO OXBaTy 00y-
YeHHEM, HO W 3KOHOMHYECKYI0 3(P(EKTUBHOCTh, BBHIY Mall03aTPATHOCTH Ha OOyuYeHHE, KaK y pPyKo-
BOJIMTENEH JIeUeOHbBIX YUPEKACHNAN, TaK U 'y CaMUX CIIyIIaTesnei 6e3 OTphIBa OT IMPOU3BOICTBA.

[Ipumenenne wHHOBalMOHHON ¢opmbl 00yueHns «ECHO» u ycoBepIIeHCTBOBaHHE METOIOB B
MPEToIaBaHuy  KIWHUYECKOH auciuiuimael — «BUY-uHpexuus», CrocoOCTBOBAIUM Pa3BUTHIO Y
ciymarened mpogeCCHOHAIBHOW KOMIETEHTHOCTH, OCHOBAHHOM Ha MEXKIUCHUIUIMHAPHOM TOIXOE,
MOBBICHJIA MX MOTHUBALIMIO K W3YYCHHUIO MUCHUILTUHBI. OIHOBPEMEHHO, YCHUIIMIO M TPO(PECCUOHATBHBIN
ypOBeHb camux mpenojasatencii BY3a, pacmmpuB BO3MOXHOCTH yUeOHOTO IMpolecca MpenoiaBaHus,c
WCTIOJIh30BAHMEM CaMbIX COBPEMEHHBIX, MHHOBAIIMOHHBIX ITOJXOJIOB K IOCIEIUILIIOMHOMY OOYYEHHUIO
MEAUIMHCKAX PAaOOTHHUKOB.
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Credyrowue wazu.

— OObennHEHNE YCWIMH TApTHEPOB, B MEPBOOYEPEIHOM IMOPSAAKE IO HCIIOIHEHUIO 5-TH IPHOPH-
TeTHBIX HampaBiieHud I[Iporpammer «JleHcaymnbik»y («JlopokHas kapTa»), Ha 0aze €IWMHOTO KOHCO-
mugupytomero Ilearpa ECHO mpu KazaMYHO, umeromnero nepBbIM NPaKTHIECKUI OIMBIT pacipocTpa-
Henns B Kazaxcrane npusHanHoi B Mupe moaenmu «K ECHO».

— Hcmonp3oBanue ombita npoekra «ECHO», co3mamnoit baser tpenepoB KasMYHOwu y4eOHBIX
MaTepHaNIOB,B IEJAX yCIENTHON MHTErPaIlii HOBBIX MU(POBBIX TEXHOJOTHH B cepy 3ApaBOOXpaHEHHA,
B paMKax APYTUX HANPaBICHHUH MOCIEAUITIOMHON MTOATOTOBKH MEIUITMHCKOTO MTEpCoHAaa.

— WuaTerpanus aHaTOTHYHBIX MH(PPOBHIX/YIEOHBIX KYPCOB B CHCTEMY CECTPHHCKOTO OOpa30BaHMS H
TTOBBIIICHNS KBATU(UKAITUN METUIIMHCKIX CECTE.

— MucTuTynroHanm3anus pa3paboTaHHBIX MaTepHaioB B MacmTabax Pecrybmuku Kazaxcran.

Pa3HOCTOpOHHSS TOAIEPIKKA CO CTOPOHBI TOCYIAPCTBEHHOTO CEKTOpa M MEXIyHApOIHBIX OpTaHH-
3aid TTO3BOJUT 00ECTICUNTh AAbHEHITyIo peanu3anuio unaeu «LndpoBoit MemumuHb), TpHUIATH €i
YCTOWYHMBOCTB, @ TaK)Ke, MOAAEPKaTh JOJTOCPOYHOCTh (PYHKIMOHMPOBAHWS WHHOBAIMOHHON MOEIH
ECHO B Pecniybnmke KazaxcraH ¢ mepcrieKTHBOM Ha OyayIiee.
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P. b. Mcaesa', XK. 3. Tpymona®, K. T. FOmkesuu’

'AK «Ka3ak MeIMIMHATBIK Y3IiKci3 6iim 6epy yHuBepcuTeTi», AnMatsl, Kazakcran,
2«ECHO» K/TMHUKAIBIK TOMMIepIIiTiK OPTATbIFbI,
AK «Ka3zak MenuIHAIBIK Y31iKci3 OutiM Oepy yHUBepcuTeTi», Anmatsl, KazakcraH,
SKUT tonTsik 6acmpicel, Third Party M&E SEHAT mpoekrinne, AMctepaam, Hunepimanabt

KA3AKCTAHJIA «ECHO 2016» WTHHOBAIMSLJIBIK YJII'ICIH XKY3EI'E ACBIPY HOTHIXEJIEPI
Y3JIKCI3 KoCIBU JAMBITY KYUECIHIH HETT3IH/JE

Annoranus. Kazakcranma 2016 xwuinbiH KeipkyierineH 6actan «k ECHO» xobacet KasaMYBBY Herizinae Ky-
peuTFaH «KJTHHUKANBIK JKETEKIIUICp OPTAJBIFBD) apKBUIBI XKY3€re achlpbuiyaa. bimim Oepy Oarbitel «AUTB-xyk-
maceD» OoibIm TaObUTanBl, HEICaH — Kasakcran Pecriyommkaceiabiy JKUTC-1iH 24 opransirel. ApHaiiel, «KimuHnka-
JBIK, TONIMIEPIiK» jkoHe «CaHABIK MEIUIMHA» KaFUAaTTapblHA HETi3AeNTeH HHHOBAIMSUIBIK OKBITY OICTEpiH mMaii-
JTaJlaHa OTHIPHIIL, KYMBIC OaFapIaMachklH Jopirepiep Mesriiae a3ipieai, consly iminae 10 mamangsik, 100 gopirep
OKBITBIIABI — XYKIAJBl aypy 67 (63,2%). CaHABIK TEXHOJOTHIIAPABIH ACHCAYIIBIK CaKTay CajlachlHa HHTETPALUSACHI
9 Moayiib OobIHIIA, 38 TaKbIpbII OOMBIHIIA KYy3ere acklpbulbl, «IXO» OipiHII Ke3eHiH/e Kanmbl caHbl 50 agam
YILIH €Ki TON ThIHIAYIIbLUIAP YIIiH 76 TeleanaapibiK ceccus oTKi3ul. «2016 xburrbl KbipKyiiek — 2017 sKbUiablg
MayChIMBD» Ke3eHiH/e k00a KaThICYIIbLIAPBIHBIH 76 OTHIPBICHI JKOHE YII AEHreini Oumimai Oakbuiay >KYpri3iimi.
AUNTB-xyKnacel 6ap HayKacTapra KeHec Oepy apKbUIbl 76 KIMHUKAIBIK TEKCEPY KYPTri3iii.

ECHO >xo06acbiabiy Oipinmii ke3eHi 2017 sKbUTABIH MayChIM afibIHIa COTTI asiKTaJIIbl.

Tyiiin ce3nep: canablk MeauiHa, AV TB-xyKnackl, TIIMIeplliK, THHOBAIHSIIBIK MOJICITb.
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CHUTET HenpepbIBHOTO oOpazoBanus». E-mail: isayeva raushan@inbox.ru;

Tpymosa XK. 3. — 1.M.H., npodeccop, pyKOBOAUTEINb IIeHTpa KiInHu4Yeckoro HactaBHu4yecTBa «k ECHO». E-mail:
zhannatrumova@yandex.ru;

FOmkesnu K. T. - MD, MPH, PhD, PykoBogurens rpynmsr KUT, Third Party M&E B mpoekte SEHAT. E-
mail: k.juszkiewicz@kit.nl.
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EFFECTIVENESS AND SAFETY OF VACCINATION
FOR PREVENTING PNEUMOCOCCAL INFECTION
IN ADULT PATIENTS: REVIEW OF INTERNATIONAL
RECOMMENDATIONS AND STUDIES

Abstract. Purpose of review: to summarize the effectiveness and safety of vaccination for preventing pneu-
mococcal infection, namely community-acquired pneumonia among adult patients.

Materials and methods: a literature search for international recommendations and studies was conducted in
electronic databases and publications included in Embase, PubMed/Medline, Science Direct, eLibrary. More than 20
publications were selected and reviewed, including full-text articles, Systematic Reviews and Meta-Analysis that
were published in English. The depth of the literature search was 8§ years.

Results and conclusions: currently, international organizations recommended the routine use of the 13-valent
conjugate vaccine (PCV13) sequentially with the 23-valent polysaccharide vaccine (PPSV23) for all adults aged
65 years and over. However, some studies indicate that repeated vaccination has no effect, since pneumococcal
polysaccharide capsular antigens elicit an immune response by a T-cell independent mechanism.

Keywords: vaccination, community-acquired pneumonia, 13-valent pneumococcal conjugate vaccine, 23-va-
lent pneumococcal polysaccharide vaccine.
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3OPEKTUBHOCTH U BE3OITACHOCTD
BAKIIHHOITPO®NJIAKTUKH MTHEBMOKOKKOBON HH®EKIINA
Y B3POCJIBIX HAIIMEHTOB: OB30P MEXKJIYHAPOJIHbBIX
PEKOMEHJIAIINI U UCCJIEJIOBAHUI

AnHoTauus. [Jenv 0630pa:; n3ydenne 3¢pPpekTuBHOCTH M 0E30IaCHOCTH BaKIIMHONPO(PHUIAKTHKH THEBMOKOK-
KOBOW MH(EKILNH, a IMEHHO BHEOOILHUYHOMN THEBMOHUH CPEIH B3POCIIBIX MAallIEHTOB.

Mamepuansl u MmemoOvl: TPOBEIECH MOUCK JIUTEPATYPHI 110 MEXYHAPOIHBIM PEKOMEHAALMAM U IPOBEJACHHBIM
WCCJIEJOBAHMSIM B JJIEKTPOHHBIX 0a3ax NaHHBIX W MmyOnmkanusx, Boueamux B Embase, Medline/PubMed, Science
Direct, eLibrary. beimu BeiOpanbl u paccMoTpensl 6osee 20 myOnMKalnuu, B TOM YHUCIE MOJHOTEKCTOBBIE CTAaThH,
cucTeMaTHYecKre 0030pbl M METa-aHAIN3bl Ha aHTTIMHCKOM si3bIke. [ TyOnHa rmoncka myOiiMKayy cocTabisuia § Jier.
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Peszyromamer u 6v1800b1: B HACTOSAIIEE BpeMsI MEXKIYHAPOIHBIMI OPTaHU3ANUSIMH PEKOMEHJOBAHO PYTHHHOE
ucnoip3oBanue BakuuHel PCV 13 mocienoBarensHo ¢ BakiuHoi PPSV23 BceMm B3pocibiM B Bo3pacte 65 JeT u crap-
me. OmHAKO, HEKOTOPHIE MCCIIEIOBAaHHS MTOKA3BIBAIOT, YTO TIOBTOPHOE BBEICHUE BAKIIMHBI HE OKa3bIBaeT dPQeKTa,
TaK Kak ITHEBMOKOKKOBBIE IMOJIMICAXapUAHBIC KalCyJbHBIE aHTHICHBI BBI3BIBACT NIMMYHHBIH OTBET 1O T-He3aBHCH-
MOMY MEXaHH3MY.

KiroueBble ci1oBa: BakKIMHONPO(DWIAKTHKA, BHEOOIbHUYHAS IMTHEBMOHUS, |3-BajieHTHas KOHBIOTHPOBAaHHAS
BaKIIMHA, 23-BaJIeHTHAs MOJIMCaXapuaHasl BaKI[MHA.

BBenenune. [TaneBMokokk (Streptococcus pneumoniae) oCTaeTCs OCHOBHBIM BO30YAHTENIEM ITHEB-
MOKOKKOBBIX MHQEKIMHA U MOKET OBITh MPUYMHOW MIMPOKOro crekTpa 3abosneBanuii [1]. [THeBMOKOK-
KOBasi MH(EKI[Hs BBI3BIBACT THEBMOHUHU, MEHUHTUT, HH(DEKIIMK CPEHEro yXa (CPeIHUN OTHUT), CHHYCHT,
cencuc. B HacTosmee Bpemsi COTIacHO JaHHBIM 3apyOeKHBIX aBTOPOB ITHEBMOKOKK OTBETCTBEHEH 3a 25-
35% Bcex BHEOOTBHUYHBIX U 3-5% TOCTIMTATBHBIX THEBMOHUH.

BrebonbHUYHAs THEBMOHHS — 3TO OCTpoe 3a00jieBaHNe, BO3HUKILEE BO BHEOOJHLHUYHBIX YCIIOBHSX,
COTPOBOXK/AIOIIEECs] CUMITOMaMU HH(EKIMH HWKHHUX OTAENOB JBIXaTeIbHBIX IyTeH W PEHTTEHOIO-
TUYECKHMH TPU3HAKaMHU B JIETKHUX IIPH OTCYTCTBHH OYEBHIHOM JHMArHOCTUYECKOW ambTepHaTHBHL. Cpenn
B3pPOCIBIX TAIlMEHTOB BHEOOJbHWYHAS TTHEBMOHMS SIBIIIETCS PACIpPOCTPAaHEHHBIM BUIOM ITHEBMOKOK-
KOBBIX MH(peKnud [2] U TsDKENo MpoTeKaeT Ha (JOHE COMYTCTBYIOMIMX 3a00JieBaHUM (CepAeYHO-COCY-
IACTBIC 3a00JICBaHUS, OHKOJIOTMUCCKHE M TEeMAaTOJIOTHUECKHE 3a00JeBaHUs, caXapHBIH amaber, 3a0o-
JIeBaHUS TI0YEK, IEUCHH U APYTHE). Y MOKHUIBIX MAIMEHTOB PUCK CMEPTH OT BHEOOJIBHUYHOW THEBMOHHHU
U ee OCJIO’KHEHUH BbIlIe B 3-5 pa3, 4yeM NalMeHThl MOJIOIOTO BO3pacTa, KOTOPBIH olleHUBaeTcs B 5-7%.

Jleuenne MHEBMOKOKKOBBIX WH(EKIUI MEHAIWLTHHOM U APYTUMH JIEKAPCTBAMH OBIJIO JOCTATOYHO
3¢ (GeKTUBHBIM /0 TeX TOp, MOKa HEKOTOpHIE IITaMMBI 3a00JIeBaHUS HE CTANH TPOSIBIATH COMPOTHB-
JSIEMOCTh TI0 OTHOIICHUIO K 3TUM Tpenaparam. [103ToMy Ha cerofHsIHuN qeHb Hanbomee 3 PEeKTUBHBIM
METOJIOM TIpeIyTpekICHIS THEBMOKOKKOBBIX WH(EKINH sBisieTcs: BakuuHaius. [lo qanabeiM BecemupHoit
opranusanuu 3apaBooxpaHeHus (BO3), m3-3a MaccoBOW MMMYHH3AIlMH B MHUPE MPOAOIKHUTECIHHOCTH
Ku3HU yBenuuminack Ha 20-30 ner. biaronmaps MMMyHHM3alMK KaXkIbli TojA cmacaercs Oonee 2 MIIH
s)ku3Her. CornacHo nmosunmu BO3, BakuMHALMS BCEX BO3PACTHBIX TPYII HACENCHUS SIBISETCS €IUHCT-
BEHHBIM CIIOCOOOM CYIIIECTBEHHO MOBIHUATH Ha 3a00JIEBa€MOCTH M CMEPTHOCTH OT ITHEBMOKOKKOBOM
MHQPEKIIMU U CYUTACTCS HEOOXOMUMBIM BKJIIOYHUTH IJIAHOBBIC IPUBUBKH MPOTHB IMTHEBMOKOKKOBOM
WHQEKIUU B HAIIMOHAJIbHBIC KAJICHJapX BCEX CTPaH.

Lens manHOoro 0030pa sBNsAeTca m3ydeHue dPPeKkTHBHOCTH 1 0€30MaCHOCTH BaKIIMHOMPOMUITAKTH-
KM ITHEBMOKOKKOBOW MH(EKINH, 2 IMEHHO BHEOOJIFHUYHOI ITHEBMOHHUH CPETH B3POCIIBIX MAI[HEHTOB.

ITHeBMOKOKKOBBIE€ BaKIUHBI. J{J1s1 ipenynpexaeHus 3a001eBaHn, BBI3BAHHBIX THEBMOKOKKOM, B
MHpE PEKOMEHIYIOTCSl JIB€ BaKIIMHBI, KOTOpBIE JOCTYIHBI JUISI BaKIMHAIMU B3pOCIHBIX: 13-BajeHTHas
KoHBIoTHpoBaHHas BaknuHa (PCV13) u 23-BanenTHas nonucaxapuaHas BakmuHa (PPSV23).

PCV13 gBnsercss WHAKTUBUPOBAHHOW M COCTOMT M3 KallCYJNbHBIX TOJHCaxapuioB 13 cepoTHIOB
MTHEBMOKOKKA, HHINBUAYallbHO KOHBIOTUPOBAHHBIX ¢ OenkoM-HocuteneM. B EBponeiickom coroze PCV13
paspeleHa K MPUMEHEHUIO ¢ 6 Heelb 0e3 JambHeNIInX OrpaHnYeHHI TT0 BO3pacTy.

PPSV23 coctouT w3 KamnCyJbHBIX TOJHCAXapuaoB 23 CEepOTHIIOB IHEBMOKOKKA (12-cepoTHITOB
BMecte ¢ PCV13 u 11 nonoiHuTeNbHBIE CEPOTHUIIBI). B OCHOBHOM JIFOIIIM HEOOXOIMMO JIMIITL OJHA 1032
PPSV23, a BTopas 103a peKOMEHIyeTCsl sl ONPEACIICHHBIX TPYIII PUCKA.

B 2010 romy AMepuKaHCKHH KOMHTET TI0 TIpakTuke numMmMmyHu3anuu (Advisory Committee on Immu-
nization Practices — ACIP) yTBepaun nepecMOTpEeHHbIE PEKOMEHIAIMKA O TOM, YTO BCE JIMILA JTOJDKHBI
ObITh BaknmHUpOBaHEl PPSV23 B Bo3pacte 65 net. B 2012 rogy ACIP pa3paboTan pekOMEHIAIMK O
ucnons3oBanuio PCV13 u PPSV23 ans B3pocneix B Bo3pacte 19 et u crapiie ¢ MMMYHOKOMIIPO-
MHUCCHBIMHU COCTOSTHUSIMU.

Cornacuo pekomenaanuiit ACIP BakiuHaimo B3pocibix HeooxoauMo HaunHath ¢ PCV13 (cxema).

Pexomennyercs BBegenue 1 no3el PCV13 B3pocneiM 65 5eT u cTapiie, HEe HOJIYYUMBIIUM paHee
PCVI13. Jlaxe B ciiydae, eclid TamWeHT paHee BakmuHupoBaH PPSV23, emy HeoOxommma omHa mo03a
PCV13. Brenenne no3sl PPSV23 cnenyer HazHauats depe3 6-12 mecsues nocie no3sl PCV13. /IBe Bak-
LUMHBI HE JOJKHBI BBOAUTHCS COBMECTHO, & MUHUMAJbHBIM AOMYyCTUMBIA HHTEepBan Mexny PCV13 u
PPSV23 cocrasnser 8 Hemens. B3pocibie B Bo3pacte 65 JIeT U crapiie, KOTOphIE paHee Moaydaad 1 10361
PPSV23, Takxke momkubl noimydats qo3y PCV13, ecnu onu eme He momyumiu ee. Jlosy PCV13 crnenyer
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Beeoenue 1 0o3vt PCV13 63pocnvim 65 nem u cmapuie, He nonyuueuium panee PCV13

PCV13 (B Bo3pacTe >65 ner) > PPSV23

o /
e

6-12 mecsieB

Juua, komopute panee noayuusuwue PPSV23 ¢ 6éo3pacme 65 nem u cmapuwe

PPSV23 (yxe nonyuusuiue,
B BO3pacTte =65 jer)

N Y
N

> 1 ner

\4

PCV13

Juuya, komopute panee noayuusuwiue PPSV23 0o 65 nem, komopuwie ¢ 603pacme =65 nem

PPSV23 (yxe nonyuusiiue, PCV13
B BO3pacTte <65 5eT) (B BO3pacte =65 ner) PPSV23
_ / _ /
e YT
> 1 ner 6-12 mecsmeB
- /
e
> 5 ner

[ocnenoBaTensHOE BBeIeHUE U pekoMeHgyeMble nHTepBais Juist PCV13 u PPSV23 (pexomennannu ACIP)

Ha3HauaTh >1 TOJ MOCJE TONydeHUs camoi mociemHeil mo3er PPSV23. Jlnms Tex, y Koro ykaszaHa
nonosnHuTenbHas no3a PPSV23, sty mocnenyronryto nozy PPSV23 crnenyer HasHauats depe3 6-12 me-
csaneB mociae PCV13 u >5 met mocne camoit mocnemneit mo3sl PPSV23 [3]. CormacHo maHHBIX PEKoO-
MEHJIAIMU 110 PYTHHHOMY Hcnonb3oBanuio PCV13 cpenu B3pocibix B BozpacTe 65 net u ctapiie OyayT
nepecmotpeHsl B 2018 roay [4].

Marepuananl u MeToabl. [IpoBesieH MOUCK MEXIYHAPOAHBIX PEKOMEHIAIMKA M MPOBENECHHBIX HC-
CJIEIOBAaHU B 3JICKTPOHHBIX 0a3ax MaHHBIX. Bbuim BBIOpaHBI M paccMOTpeHbl Oojiee 20 myOiukanuu, B
TOM 4YHCJIE TIOJHOTEKCTOBBIE CTaThH, CHCTEMAaTHYeCKHue 0030pbI, MeTa-aHalu3bl, Bomeamue B Kokpa-
HOBCKYI0 OMOMMoTeKy, mybnmukanmu u3 6a3el manasix EMBASE, MEDLINE/PubMed, ScienceDirect,
eLibrary, a Takxe myOJIMKallMd OTKPBHITOrO J0CTyna u3 pecypca BO3, AMEpHUKaHCKOro IICHTpa IO
KoHTpoto 3a 3aboneBanusmu (Centers for Disease Control and Prevention - CDC).

I'myO6uHa mowcka murepatypbl coctasisiia 8 jet (2008-2016 rr.). Jlns mowncka ObUTH UCIIOTE30BAHBI
CleIyoINe MOUMCKOBBIE TepMHHBL: “23-valent polysaccharide vaccine”, “13-valent conjugate vaccine”,
“efficacy/effectiveness of PPV23”, “efficacy/effectiveness of PCV13”, “pneumococcal disease”,
“community-acquired pneumonia”, “pneumococcal vaccination”, “randomly”, and “randomised”.

Pe3yawTatbl. /Joxazamenvcmea, noododepacusarowue ucnoavzosanue PCVI3 cpeou e3pocavix. B
koHue 2011 roga PCV13 Ob1 ogo0pen YnpaBieHHeM MO KOHTPOIIO 338 MPOAYKTaMU M JIEKapCTBaMu
(Food and Drug Administration — FDA) u B Hadane 2012 roma cooTBeTcTBeHHO EBporeiickoit meam-
IIMHCKOU accoruarueit crpad EBporetickoro coro3a (European Medical Association) st HCTIOTE30BaHMS
cpenu B3pocibix B Bo3zpacte 50 met u crapme [5, 6]. FDA onpenenuino «3Ha4uMyIo TEpareBTHYECKYIO
BBITOJY 10 CPaBHEHHUIO C CYLIECTBYIOLUIMMH METOAaMH JICUCHHUS» B KauecTBE 3alIMTHI B3POCIBIX B BO3-
pacte 50 yreT u cTapiie OT THEBMOKOKKOBOM ITHEBMOHHUU [7].
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OddextuBrOocTs PCV 13 OBLTa MOKa3aHa KPyITHOMACITAOHRIM HAYIHBIM HCCIIEIOBaHHEM «MIMMYHH-
3amusl B3pPOCJIOT0 HaceleHHs MpoTuB BHeOONpbHMUHON mHeBMOHMM» (CAPITA), HalleJeHHOE Ha OICHKY
adpextuBHOCTH PCV 13 B mMpenoTBpaIieHIN MHEBMOKOKKOBOH ITHEBMOHWH, BBI3BAHHOW OIHUM M3 CEpPO-
THIIOB ITHEBMOKOKKA, BXOIATUM B BakiuHy. MccmeqoBanne CAPITA ObUTO KpyITHEHIIIM JTBOMHBIM ClIe-
MBIM PaHJOMH3UPOBAHHBIM IIJIAe00-KOHTPOIMPYEMBIM HCCIEAOBaHUEM, KOTOpPOe OBUIO TPOBENEHO B
Hunepnannax ¢ ygactuem npuomm3utenpbHo 85000 manueHToB B Bo3pacTe OT 65 et m crapie. Mccime-
nosaraue CAPiTA moarepauno 3¢ dekTuBHOCTh BakmHasl PCV 13 1 moka3ano o CHHKEHUH KOJIWYIECTBA
CIydaeB ITHEBMOHHWH Y B3POCIBIX MAITMEHTOB B Bo3pacTe 65 jeT u crapire, KOTOpsiM BBOoAmWiIack PCV13
mo cpaBHeHHIO ¢ rarne6o [8, 9]. JokasarenscTBa, moarBepxkmaromue 3¢dexkrusHoctn PCV13 cpean
B3pPOCIBIX OBUTH OIIEHEHBI C MCIOIh30BaHWEM MeTozojoruu Paboueil rpynmsl mo pa3paboTke, OIEHKE U
IKCIIEPTU3E CTEICHH O0OCHOBAHHOCTH KimHHYeckux pekomenpanuii (GRADE) [10] u Obumm orry0Oim-
koBaHbI B 2014 romy [11].

HccnenoBanne CAPiTA He BBIABIIO KakKuX-THOO IpoOiieM 0e301TacHOCTH, CBSI3aHHBIX C HCIIONb-
3oBaaneM PCV13 y Gomee gem 42 000 marmueHTOB, KOTOpHIE OBLTH BaKIIMHUPOBAaHBL. D()(PEKTHUBHOCTH
PCVI13 nmna nmpodunakTHky BHEOONHHUYHON IMHEBMOHWHM W WHBAa3WBHOW ITHEBMOKOKKOBOW WH(MEKITHH
COXpaHAETCS B TeUEHHE KaK MUHUMYM 4 T0oa. DTH JaHHBIE COTIACYIOTCS ¢ HAOIIOACHUSAMH TTPEIBITYIIINX
nccienoBannii BakmHauu PCV13 cpemnu B3pocnbix [12].

Hcnonp3yst pesynbrarel uccienoBanuss CAPITA w psma apyrux SMHIEMHOIOTHYECKHX HCCIe-
JIOBaHWU, KOTOpBIE MTPOBOAMINCH MapauienbHo B Hunepianmel, Oblia oneHeHa 3KOHOMHUYecKas 3ddex-
THBHOCTH BaknuHanuu PCV13 [13] cpenn monel pa3HBIX BO3PACTOB U IPYIIAX PUCKA. beUT paccMoTpeH
moaxoxa ucnonb3oBanms PCV13 B pa3HbIX cTpaTerusx (pa3HbI BO3pacT, TPYIIa PUCKOB U T.1I.). Pe3yin-
TaThl HccleqoBanms moka3anu, uto PCV13 B Humepnanmax okazanach SKOHOMUIECKH 3P (HEKTHBHBIM.

Kpome Toro, mpoBeneHo uccienoBanue [14] mo BmusHAIO Bo3pacta Ha 3ddexktuBHOCTE PCV13 ¥
MOKWIBIX Jroneil. B atom mccnenoBannu > dextuBHocTh PCV13 B mpoduiakTike BHEOOTHHUIHOMH
MTHEBMOHWY WJIM WHBA3WBHON MTHEBMOKOKKOBOW WH(MEKIMH ObllIa CaMO¥ BBICOKOI CpeIH JIUIl B BO3pAcTe
65 met u crapuie u 3pGEeKTUBHOCTH BaKIIMHBI YMEHBIIAIACH C YBEIMYSHHEM BO3pacTa.

Omnako, B uccnenoBannu CAPiTA manHble IMMYHOTEHHOCTH, KOTOpBIe coOpaHHBIE depe3 1, 12 u
24 wmecsma mocie BaKIIMHANWK TI0Ka3aJd JIMIIh HEOONBIINE pa3indus B YPOBHSAX aHTUTEN K MMMYHO-
ro0ymuay G U THTpax ONcoHO(arormuTapHOl aKTHBHOCTH Y B3POCHBIX, IO CPaBHEHHIO C 00Jiee MOJIO-
neiMHu cyOobekTamu [15]. JIBa u3 mamboisee pacupocTpaneHHbIX cepotunoB PCV13 (3 u 7F) 6pum MeHee
pacmpocTpaHeHbl B CaMOM BBICOKOH BO3pACTHOW Tpymme M UMeNH Oojiee BBICOKYIO OOIIyr0 3¢dek-
THBHOCTH BaKkIMHBI. TeM He MeHee 3(PEeKTUBHOCTh BAaKIIMHBI TaK)Ke CHMKAJACh C BO3PACTOM JUISI DTHUX
CEPOTHIIOB.

lloxazamenvcmea, noodepocusaiowjue ucnoviosanue saxyunvt PPSV23 cpeou e3pocavix. B xoHIe
2010 roma ACIP o6HOBMIIa peKOMEHIAIINHN 110 TIPO(UIAKTUKE HHBA3UBHBIX ITHEBMOKOKKOBBIX WH()EKITHI
PPSV23 BakmmHOW y B3pOCIBIX B BO3pacTe 65 JIeT U cTapile W MarueHToB B Bo3pacre 19-64 et ¢ dak-
TOpaMU pPHCKa TSDKENBIX ITHEBMOKOKKOBHIX WH(ekuui. CyIecTBYIOT psl HCCIEAOBaHUM, KOTOpEIE
IokaspIBaroT 3 dexruBHOCTE PPSV23 cpenn B3pocibIx.

B Coenunennom KoponeBcTBe HammoHalbHAs ciry>x0a 3apaBooxpaneHust (NHS) pexomenmyer
TOJNIBKO TIpuMeHeHHs BakiuHy PPSV23 cpenm mromeit B Bo3pacTe 65 JeT W cTapiine, HaXOSAITUXCS B
XOpOIIIEM COCTOSTHHH, a TaKXKe CPeIH JIOACH, CTpajaromnie 00JIe3HbI0, MOABEepTas MX PUCKY ITHEBMOKOK-
KoBOH mHGpeKuH. PeBakinHaIys peTHa3HavYeHA ISl OTHX JIFOICH KaKIIbIe S JIeT.

B Coennnennspix lllTaTax MHEBMOKOKKOBAS BAKIIMHALNS PEKOMEHIYETCS C MCIOIB30BAaHUEM TOCIIE-
noBatenbHOCTH BakIHBl PCV 13 u PPSV23 cpenm momeit crapire 2 et ¢ (hakTopaMu prCKa THEBMOKOK-
KOBOH WH(EKITHH.

B I'epmanun PPSV23 Baknmuanus BceX 60-JETHHX W TOXKIJIBIX JIFOJEH ObLTa peKOMEHIIOBaHA C
1998 roma. Ilo maHHBIM «HCCeAOBaHUE 370POBbs B3pOCbIX B ['epMaHumM», 0XBAT HBIHEIIHEW BaKI[MHBI
cocraBisier 30% B Bo3pacte oT 65 mo 79 mer. CormacHo pexomeHmanwsiM Ilocrostaroro Komurera mo
Bakmunamun (Recommendations of the Standing Committee on Vaccination — STIKO) PPSV23
peKOMEHI0BaHa TOIBKO B Bo3pacte 60 JIeT U mpeyiaracT peBaKIIMHAITIIO ¢ MHTEpBAJIOM >6 et [16].

Pe3ynpraTel poBeIeHHOTO aHalN3a, KOTOPBIA CTPaTH(DUIIMPOBAHHBIA 10 BO3PACTy HACENIEHHUS I10-
Ka3eiBaioT, uTo PPSV23 addexTuren y B3pocnbix B Bo3pacte crapiie 40 JeT B CpaBHCHUN C MOJIOIBIMHU
Moutoxe 20 sret [17]. TTostomy, PPSV23 nposBiser 60b11yI0 3)PEKTUBHOCTS TPOTHB BHEOOIBHIHIHOM
MTHEBMOHWH Y TTOKMJIBIX, 9€M y MOJIOJIBIX JIFOJIEH.

MHorre MeTa-aHamu3bl TpojeMoHCTpupoBann, 4To PPSV23 He okaspiBaeT npodHIaKTHYECKOTO
BO3IICHCTBHS Ha CMEPTHOCTH OT Bcex mpwuunH [18, 19]. OgHako, yMepeHHBIC JOKa3aTeIhCTBA IPOBEICH-
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Horo aHanmu3a [17] B coorBercTBUM ¢ pamkamMu GRADE nokazamm, ato PPSV23 nemoncTpupyer 3amuT-
HYIO TEHICHIMIO K CHIDKEHHIO CMEPTHOCTH OT ITHEBMOHHWH, HO 3TOT pe3yNbTaT HE OBUI CTaTHCTHYECKU
3HAYMMBIM. XOTS HaOmogaeMbIid 3aruTHBIN 3p ekt PPSV23 mpoTnB MTHEBMOKOKKOBOW ITHEBMOHHHY CTa-
THCTUYECKHA HE3HAYMTEJICH, OO OTHOCHUTENBHBIA pUCK cocTaBui 0,54, 4TO yKa3bIBaeT Ha 3aIIUTHYIO
TEHACHIINIO.

Pesynprarel aHanm3a, KOTOPHIM BKIIOYAN TOJBKO 3 HCIBITAHUS, MMOATBEPKIAINCH OYCHb HU3KHMU
MOKa3aTeNsIMU KauyecTBa M3-3a CEPbe3HOI TeTepOreHHOCTH, KOCBEHHOCTH M HETOYHOCTH. Takum o0pa3om,
Bozneticreue PPSV23 Ha mMHEBMOKOKKOBYIO THEBMOHHIO TPeOyeT MaTbHEHIIIET0 H3yJeHHSI.

Kpome TOro, OTCYTCTBYIOT STHIEMHOJOTHYECKHX TAHHBIX, IEMOHCTPHPYIOMUX 3(P(HEeKTHUBHOCTD
peBakmHamu ¢ PPSV23, xots Obuto OB TPYIHO HE Tpemjiarath 3TO OCOOEHHO IS JIFOMEH, KOTOpHIC
OBUIM BaKIMHUPOBAHBI MOJOABIMU. PeBakunHAIMA B TEUEHHE MEHEe 5 JIeT He MPENCTaBIAETCS MPHEeM-
JIEMOHW MO TIpUYMHAM IIePEHOCHMOCTH, XOTsA depe3 5 jer mocine PPSV23 moxkeT OBITH mpemioxeHa
peBakmuHarmsa ¢ PPSV23.

3akiouenue. Ha ocHOBE mOCIIeTHUX PEKOMEHIAITNI B HACTOSIIEE BpeMsI AMEPUKAHCKAM IIEHTPOM
mo koHTpoo 3a 3aboneBanmsamMu (Centers for Disease Control and Prevention), BO3, AMepukaHCKIM
KOMHTETOM TI0 TIpakTuke nMmyHm3aruu (Advisory Committee on Immunization Practices), EBpomeiickum
MEIUITMHCKAM areHTCTBOM pPEKOMEHIOBAHO PYTHHHOE WCIONb30BaHue BakiuHbel PCV13 mocieno-
BaTensHO ¢ BakmuHOW PPSV23 BceM B3pocibM B Bo3pacte 65 et u crapime [20, 3]. OgHako, BOpoc o
HEOOXOAMMOCTH PEBAKIIMHALINK MPOTHUB ITHEBMOKOKKOBOW WH(EKIINU OCTAETCS MPEIMETOM JHMCKYCCHI.
Pe3ynpTaTel HEKOTOPBIX MCCIETOBAHUN TTOKA3bIBAIOT, YTO TIOBTOPHOE BBEIECHUE BAKIIMHBI HE OKA3bIBACT
a¢dekra, Tak Kak THEBMOKOKKOBBIE ITOJIMCAXapHUIHBIE KaIllCylbHbIE AHTHUTEHBI BHI3BIBAET MMMYHHBIN
oTBeT 1o T-He3aBHUCHMOMY MEXaHU3MY.

W3 mpencTaBneHHBIX MaHHBIX MOXHO CHENIaTh BBIBOJ O KIMHUYECKOW W SKOHOMHYEecKoH 3(dek-
tuBHOCTH BakmuHawu PCV13 u PPSV23 npoTrB MHEBMOKOKKOBBIX WH()EKITHIA.

[Ipenmonaraercs, 9T0 0030p MEXIYHAPOIHBIX PEKOMEHAANNH MO3BOIUT ONTUMHU3NPOBATH BEACHHE
B3pPOCIBIX TIAIIMEHTOB C BHEOONBHWYHONW THEBMOHHEH W pa3paboTaTh HAydHO OOOCHOBAHHYIO CXEMY
MIPUMEHEHUS BaKI[MH MPOTHB MTHEBMOKOKKOBOH HH(EKIHMH CPETH B3POCIBIX MAI[UEHTOB.
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'Kasaxcran PecniyGukace Ipesunenti Ic backapmacsl MenuuHanbIK opTansiFsl, Actana, Kazakcran,
2I(a3aI<CTaH Pecny6nukacs! Ipesnnenti Ic backapmacer MenumuHanbIK opTaisirsl AypyxaHachl, ActaHa, Kasakctan

EPECEK NAIIMEHTTEPJE IHEBMOKOKK UHOEKIIUACBIHBIH EKITEJIK
AJIABIH AJTY THIMALJIIITT )KOHE KAYIIICI3 I T:
XAJIBIKAPAJIBIK ¥CBIHBICTAP/IbI ’KOHE 3EPTTEYJIEPAI HIOJIY

AHHOTanusi. Maxcamopi: THEBMOKOKK HMH(EKLMSCHIHBIH EKIeNIK aJJIbIH aly THIMAUIr MeH Kayilci3irin
3epTITey, aTaln aTKaH/a, epeceK MalUeHTTEP apachIHIaFbl aypyXaHa/iaH ThIC THEBMOHUSI.

Mamepuanoap men aoicmep: Embase, Medline/PubMed, ScienceDirect, eLibrary kipeTiH >kapusiiaHbIMIapaa
JKOHE DJICKTPOHIBIK JEPEKKOpJIaphIHIa XaJbIKapalIbIK YCHIHBICTApFa JKOHE JKYPTI3UIreH 3eprTeyliepre apHajFaH
onebuerTepai i3aey Kyprizinmi. 20-1aH actam KapusUTaHBIMIAP TAHIAJIBIN KapaCThIPBUIIAbI, COHBIH 1MIIH/IC aFbLIIIBIH
TUTIHAETT TOJBIK MOTIHAI MaKaiaiap, )KyHeli [oryJiap MEH MeTa-aHaIM3Aep TaHIall ajlbHIbl. Oneduerrepai izaey
TEPEHIri 8 KBLUT OOJIBL.

Homuoicenep men KopulmuinObLiap: Ka3ipri yakbITTa XallbIKapaJbIK YUbIMAAP 65 Kac KOHE OJ[aH JKOFapPhI KaC-
Tarpl Oapibik epecekrep ymiH PCV13 Bakmmaacsin PPSV23 BakmumHackiMeH IOHEKTI Type KyWerm maiimanany sl
YCHIHABL. AJaiina, KelOip 3epTTeyiep BaKIIMHAHBI KalTanan KOJNIAaHYIbIH SIIKaHIal ocepi KOK eKeHIH KepceTei,
OUTKEHI ITHEBMOKOKK IMOJIMCAXapUATI KaNCyJSIpIbIK aHTurenaep T-Toyesnci3 MexaHnu3M apKblUibl IMMYH/IBIK JKayar-
ThI TYABIPAJIBL.

Tyiiin ce3aep: ekxmenik ayiblH ajy, aypyXaHaJaH ThIC THEBMOHUS, 13-BaJIEHTTIK KOHBIOTUPJICHI€H BaKIMHA,
23-BaJIGHTTIK HOJIMCaxapu/ITi BAaKI[MHA.
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ANALYSIS OF QUALITY INDICATORS
OF BREAST CANCER SCREENING

Abstract. Relevance of research. Screening for detection of breast cancer in Kazakhstan has been held since
2008, but the analysis showed that the quality indicators of screening for breast cancer in Kazakhstan is not observed
positive dynamics on reduction of mortality from breast cancer, the 5-year survival rates for breast cancer. Purpose
of the study: to compare quality indicators of screening for breast cancer (incidence, mortality, 5-year survival) in the
Republic of Kazakhstan and countries OECD. We used the method of statistical analysis of the performance of
screening breast cancer incidence, mortality and 5-year survival rate from breast cancer by 35 countries OECD. Data
sources for indicators of breast cancer screening was the world and European database of cancer: Globocan 2012-
2015, collection Health at a Glance 2015-2017: OECD Indicators for period 2012-2017 and data of MHRK, MNE
RK, SRI of Oncology and Radiology MHRK. Results of research: in the nearly 10-year period of implementation of
screening, there is an increasing incidence of breast cancer (73.5 per 100 thousand women), by increasing the
detection of breast cancer. Level of identification of breast cancer at the I stage was 39% in 2016 that below the
recommended European recommendations (70%). The analysis showed that there is no positive dynamics in
reducing mortality (the death rate from breast cancer in Kazakhstan amounted to 21.9 per 100 thousand women, 43%
die in working age) and increasing S-year survival (in the OECD countries - 91,0%, in RK — 50,4%). Does not
change the structure of population mortality, 2011 deaths from cancer is in second place.

Key words: screening for breast cancer, OECD, incidence, mortality, 5-year survival.
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AHAJIN3 THANKATOPOB KAYECTBA CKPUHHUHI'A PAKA
MOJIOYHOM KEJIE3bI

AHHoOTauMs. AxmyanvHocms uccieoosanus. Ckpuauar Ha BeriBieHne PMOK B PK mpoBomutcs ¢ 2008 roxa,
HO aHaJIM3 TOKa3aJl, 4YTO MO0 WHAMKATopaMm KadecTBa ckpuHuHTa Ha PMJK B PK He HaOmromaercs MOJIOKHUTEITLHOM
JMUHAMUKH 10 CHIDKCHHIO cMepTHOCTH oT PMOK, 5-netHeit BepkuBaemoctu npu PMOK. [Jenv uccredosanus: mpo-
BECTU CpaBHEHHE WHJMKATOPOB KadecTBa ckpuHuHra PMJK (3aboneBaeMocTH, CMEPTHOCTH, S-JeTHeW BbIKHBae-




Uszeecmus Hayuonanvuot akademuu nayk Pecnyonuxu Kaszaxcman

Moctn) 1o Pecrybnmke Kazaxcran m mo crpanam ODCP. B paboTe HCIONB30BaHBEI METOAbI CTATHCTHYECKOIO
anaju3a rnokasateneil ckpuauara PMK no 3abomeBaeMOCTH, CMEPTHOCTH M S-J1eTHEl BepKHBaeMoctd oT PMIK mo
35 crparam OOCP. Mcrounnkamu TaHHBIX IO WHAWKaTopaMm ckpuHuHTa PMOK ObTH MEpOBEIE 1 eBponeiickue 6a3bl
JMAHHBIX 10 OHKOJormdeckuM 3aboseBanumsM: Globocan 2012-2015 r, coopuuk Health at a Glance 2015-2017:
OECD Indicators 3a 2012-2017 rr., Takxe manasie M3PK, MHD PK, HUNOuP M3PK. Pezyrvmamut uccieoo-
eanus. 3a moutu 10-1eTHUH TIepruoa BHEAPEHHUS CKpUHUHTA OTMeuaeTcst pocT 3aboneBaemoctu PMIXK (73,5 Ha 100
ThIC. )KEHIIMH), 3a c4yeT nobleHus BeisiBIsieMocTd PMOK. Yposens BoisiBnenus PMIK Ha I ctanuu coctasun 39% B
2016 1., yTO HIKE PEeKOMEHIYEeMBIX eBponeiickux pekomeHnanmi (70%). AHaau3 mokasai, 94To HEeT HOJI0KUTEIbHON
JMHAMHKH B CHIKEeHHH cMepTHOCTH (cMepTHOCTh oT PMXK B PK cocraBuia 21,9 na 100 Tbic, sxeHIMH, 13 HUX 43%
YMHPAIOT B TPYIOCIIOCOOHOM BO3pacTe) U B yBEIHMUYCHUH S-1eTHel BbbKnBaeMocTH (B crpaHax OOCP 91,0%, B PK —
50,4%). He meHsieTcs cTpykTypa oOmeii cmepTHOCTH HaceneHus, ¢ 2011 roga cMEepTHOCTE OT OHK03a0OJEeBaHUMN
HaXOJHTCS HA BTOPOM MeECTe.

KiroueBble cj10Ba: CKPHHUHT paka MOJOYHOH skenesbl, ODCP, 3a001meBaeMOCTh, CMEPTHOCTD, S-TIETHSIS BEI-
JKHBAEMOCTb.

AKTYaJIbHOCTH HCCJedoBaHusl. Pak MOJIOYHOHN JKene3sl — 3JI0KaYeCTBEHHOE HOBOOOpa3oBaHHUE B
o0jacTu rpyau, KOTOpOe IMPeJICTaBIsIeT Cephe3HYI0 MEAMIMHCKYIO M COLMANbHYIO MPOOIeMy Uil BCeX
ctpad mupa. Cpean OHKOJOTMYECKHX 3aboneBaHMM pak MosiouHod xene3bl (PMIK) 3aHumaer nuau-
pyIoIKe TO3UIKK U B 3a0oeBaeMocT U B cMepTHocTH. CornmacHo cratuctuke, 6onee 1 500 000 xen-
IIMH 10 BCEMY MHpY CTpajaroT OT 3Toi marosoruu, npumepHo 400 000 cmyuaeB 3akaHUMBAIOTCA
TparmdeckuM UcxonoM [1]. B Mupe Hayumnmch mpoBOAUTH NPOQUIAKTHKY (DAKTOPOB PUCKA Pa3BUTHS
OHKOJIOTHYECKUX 3a00JIeBaHUN U paHee BBISBICHHE OHKOJOIMYECKHX 3a00J€BaHUH MOJIOYHOW >KEJIE3Bl,
MMO3TOMY MHOTHE CTPaHBI JOOWINCH CHIDKCHHUS cMepTHOCTH OoT PMJK. B cTpykType o0mieit cMepTHOCTH
Mo JaHHBIM MuHHUCTEpCcTBa HarMoHanbHOW 3KkoHOMHUKHM PK mHa 1 smBaps 2017 1. cMepTHOCTBH OT
OHKOJIOTUYECKUX 3a00JeBaHU B 0oOmIel CTPYKType CMEpTHOCTH cocTaBwia 14% wu 3aHsma 3-¢ MecTo
nocne cmepTHOCTH OT bCK (27%) 1 cmepTHOCTH OT 3a001eBannii opranoB Abrxanus (15 %). B 2015 roxy
OHKOJIOTHYECKHE 3a00JIeBaHUS 3aHHMAIM BTOPOE MECTO B CTPYKType oOmed cMmeptHoctH [2]. Takum
obpazom, PMXX mnpexacraBnser BakHeimrylo mpobieMmy oOIIeCTBEHHOro 3apaBooxpaneHus PK m3-3a
BBICOKOH CMEpPTHOCTH, 3a00JIeBa€MOCTH, HU3KOH S5-TIeTHE# BEKMBAEMOCTH.

Hear ucciaenoBanus. IIpoBecT cpaBHEHHE MHIUKATOPOB KadecTBa CKPHHUHIA paKka MOJOYHON
Kene3sl (3a005IeBaeMOCTH, CMEPTHOCTH, S-IeTHel BeDKHBaeMocTH) Ho Pecmy6nmke Kaszaxcran um mo
ctpaHaM Opranu3anuii 3KOHOMHUYECKOTO COTPYAHUYECTBA U PA3BUTHA.

Marepunaj u MeToabl McceloBaHusl. B pabore ucrnons30BaHbl METOABI HAydHOTO 0030pa, cTa-
TUCTHYECKUI aHanM3 mokazatenei ckpuHuHra PMOK mo naHHbBIM MHUPOBOI U eBpoIieicKoi 6a3bl TaHHBIX
1o 3a00JIeBaeMOCTH, CMEPTHOCTH M S-ieTHel BeDKHBaeMocTd oT PMIK mo 35 crtpanam. MHaukatopsl
ctpan ODCP — 35 ompenenenst o 6aze Globocan 2012-2015 r., U cTaTUCTUYECKUM AaHHBIM O 37I0POBHE
HaceJieHus1 cTpan OpraHu3anuii SKOHOMHYECKOro coTpynHudectBa U paszsutus (OOCP) mo cOopHHKY
Health at a Glance 2015-2017: OECD Indicators 3a 2012-2017 rr. Taxxe B paboTe HCIOIB30BaHBI
JIAaHHBIE TIO0 CcTaTUCTHYecKoMy cOopHuKy BO3 «MupoBas cratuctuka» 3a 2012-2015 rr. Ilo PK s
aHajM3a MCIOIK30BaHbl oTdeTHRIC AaHHBIe M3PK 3a 2016-2017 r1T., HaydHBIE WCCICIOBAHUS APYTHX
aBTOPOB, oTueTHbIe nanubie HWUW onkonoruu u paguonorun M3PK.

Pe3yabTaTthl 1 00cy:x1eHue

Mecto PMK B cTpyKType 0HKO03200/1€BaeMOCTH. B OONBIIMHCTBE CTpaH MHUpa 3JI0KAYECTBCHHBIC
HOBOOOpa30BaHMUS MOJIOYHOH jKeJe3bl 3aHMMAloT IMEPBOE MECTO B CTPYKType OHKo3abomeBaeMocTH. B
CTPYKType BCEX 3JI0KaueCTBEHHBIX HOBOOOpa3zoBaHMil B Pecrybmuke Kazaxcran noms 3710KauecTBEHHBIX
HOBOOOpa3oBaHMii MOJIOUHOM *kele3bl B 2014 roay cocrasmna 12,1% (1 panrosoe mecto ¢ 2011 roza) [3].

3adosieBaemocts PMJK B Mupe HMMeeT TeHAEHHHI0 K POCTY. YPOBHH 3aboneBaeMocTH (10
cratuctuaeckuM fgaHapM Health at a Glance 2017: OECD Indicators 3a 2012-2017 1T.) M0 pa3iudHBEIM
crpanaMm koneOmroTcsi: B asmarcko-tmxookeanckoM peruoHe oT 103%oo0o B Mzpamne; 102,5%000 B
Apmenun; 96,8%o000 B Cunranype; 86,0%000, B ABctpanuu; 85,9%000 B SAnoHun (peruoHsl BHICOKOU
3a00JIEBACMOCTH OIYXOJICBBIMH OOJIC3HAMH MOJIOYHOM JKeJe3bl), M 0 Oojee HU3KOH 3a00JIeBaeMOCTH,
kak 34,7%o000 B baxpeiine; kak 40,8%000 B Typuuu. IlpomexxyTodnsie (MeXIy BBICOKOW M HHU3KOU
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3a005IeBaeMOCThI0) JaHHbIe TI0 cirydasim 3aboneBannit PMOK ormeuens B Kazaxcrane-73,5%000, 3aTeM B
HOxwnoi#t Kopee-70,3%000. O4uenp BeicOkne ypoBHH 3a0oneBaemMocTi otMedaroTcs B CILA (92,9%000) u
Kanane (79,8%000) [4]. Takum o6pazom, B crpaHax ODCP -34 3aboneBaemocts PMIK BrIcOKast, BBICOKHE
ypoBHU oTmeuatorcs B 3amaanoii Espome, CILIA, Kanane. B Kasaxcrane 3a0oneBaemocts PMXK mo
nmanaeiM Health at a Glance 2017 — cocraBuma 73,5 Ha 100 TBIC. XeHIIMH [4], YTO CBHUIETEIBCTBYET O
noBbIIeHNH BhIsIBAsieMocTd PMOK nipu mpoBeieHun CKpUHUHTA.

[To nanHBIM APYTUX UCTOYHUKOB, B cTpanax CHI' ormeuaroTcs konebanus 3a0oneBaemoct PMIK ot
Hu3kor  (Azepbaiimkan(25,4%000,Y30ekuctan 27,1%o000,Keiprerzctan 27,3%000) 10  cpeaneit
(Poccwuiickas ®enepanns 45,6%000, Ykpauna 41,3%o000, bemapyces 45,9%000) [3]. Tonmpko Kazaxcran
(73,5%000) OTHOCUTCS K CTpaHaM C BBICOKUM yPOBHEM 3abosieBacMOCTH (TabIuIia).

CMmepTtHOCTE 0T PMK B Mupe MMeeT TeHIEHIHI0O K CHH:KeHHI0. B HaydHOI nuTepaType MHOTO
JAHHBIX O TOJOXHUTENBHBIX d((dexkTax MamMMorpaudecKkoro CKpHHHHTA B CHIDKEHHH CMEPTHOCTH OT
PMX. Ilo nanHbIM AMEpHKaHCKOT'O IMPOTHUBOPAKOBOTO OOIIECTBA, CKPHHUHT OKa3bIBaeT BO3/CHCTBHE Ha
cHUXeHue cMmepTHoctn oT PMIK He3aBHCHMO OT NMpPOBOIMMOIO Kypca XHMHUOTEpamuu. EsxeromHbIit
MOKa3aTellb CHUKEHUS CMEPTHOCTH COCTaBisiI 2,3%, U TakuM 00pa3oM CHIDKEHHE CMEPTHOCTH JOCTHUTIIO
24%, naunHas c1990 r. B crpanax ODCP cHmkeHue MmoKa3aTeleli CMEpTHOCTH BIIEPBBIE OTMEUYEHO Y
MOJIOJIBIX JKCHITUH U B MCHBINECH CTENMEHHU Y JKCHIIUH CPETHEro BO3pacTa, a y JKCHIIUH CTapIInX BO3-
PacTHBIX TpyINI OTMEUYaeTCs MPONOJDKAIOIIMNCA pOCT MoKazaTenss cmeptHoctd ot PMIK [5-8].
CrienmanycTh TONIararoT, YTO BBIIBICHHE OITyXoJiei Ha Oojiee paHHHUX CTaJNSX UTPAeT OCHOBHYIO POJb B
CHIKECHUM CMEPTHOCTH y MOJIOABIX >KEeHIMUH [9-11].B Hacrosimee Bpemsi HCCIIETOBAaHUSMHU, IMPOBE-
JICHHBIMU 110 3P (PEKTUBHOCTU CKpUHHMHTA B pa3HbiX crpaHax (CLUA, Illeeuwuu, ['onmnanaum), pokaszaHo,
9TO MaMMOTpadUIecKuii CKPUHUHT MOXET CHIXKaTh cMepTHOCTh oT PMIK [9-11].

Cwmeprtrocts iput PMX 1o ctpanam OOCP-35 B cpennem cocraBmia 24,9 Ha 100 ThIC. KEHIIWH B
2015 r, u ormeuanmuch Koiebauus or 21,6 Ha 100 TeICc. )eHmMH B Ouangaauu 10 32,9 #Ha 100 TIC
skeHuMH B Upnanguu. B Kazaxcrane cmeptHOocTh 0T PMK -21,9 Ha 100 ThIC. XEHIIMH, [TOKa3aTellb HE
BeIie, 9eM B crpaHax ODCP (ODCP 35:24,9). Jlna Gonee TOYHOH OIEHKHM CMEPTHOCTH HEOOXOINMO
MIPOBOIUTE UCCIIEIOBAHUE TT0 cMepTHOCTH oT PMIK 1o cranusm u mo Bo3pacty. CieyeT OTMETHTb, 4TO B
ctpanax OOCP ymuparoT B Oonee crapimieil Bo3pacTHOW Kateropuu, a mo ganaeiM HUW onkomoruu u
pamnonornn B Kazaxcrane 43% cMEpTHOCTH OT OHK03a00JIEBaHNH B TPYIOCIIOCOOHOM Bo3pacte [3].

S5-neTHsas BbIKMBaeMOCTh npu auarHoctuke PMIK. 3a mociemnuwe ToApl 3aMETHO BO3POCIH
MPOTHO3bl BBDKMBAEMOCTH TO BceMy MuUpy. CTaTHCTHKa paka MOJOYHOHM »kene3pl B Mupe [5-6]
MMOKAa3bIBaCT, YTO MATHICTHSAS BBDKMBACMOCTh MAIlUCHTOB HamOoiee BhIcokas B Kocra-Puke (91,2%), B
CIIIA(90,2%), B ABctpaiuu (89,5%), B SAmonun (89,4%), 8 Ucnangum (89,1%), B cpeaHeM B cTpaHax
O3CA (31 ctpana) - 85%. Ot BeIcOKHE TUPPHI 00YCIOBICHB CBOEBPEMEHHBIM BBISBICHUEM OITyXOJIH H
JIOCTYITHOCTHIO CBOEBPEMEHHOH BBICOKOKBAIU(HUIIMPOBAHHON IMOMOIIN, HO CTOUT OTMETHTH, YTO IPH
OTCYTCTBHH JICUCHHS TATHIETHSS BBDKHBaeMOcTh He Ooiee 15% [4]. bonee Hu3kme WHAWKATOPHI S-
JIeTHEH BBDKUBaeMOCTH oTMmedanuck B Uumuu (66,1%), B Poccun 70,8%, B Komymouu 72,1%, B Ynnu
75,5%. B Kazaxctane 5-1eTHsS BEDKHBAEMOCTh TOPa3fo HIKE, YEM B Pa3BUTHIX CTPaHaX U COCTABISIET
Bcero 51,4% [4].

Posib MmamMorpaguueckoro ckpunannra (MI') B mupe. Onaum u3 Haubonee 3pPEKTUBHBIX METO-
JIOB OOpHOBI C XPOHUYECKMMHU HEHMH(EKIMOHHBIMU 3a0oneBanusmu (XHW3), B ToM uuciie U ¢ 37I0Ka-
YeCTBEHHBIMH HOBOOOPA30BaHUSMU SBIISTIOTCS CKPUHUHTOBBIE TIPOTpaMMbl paHHero BeisiBieHuss XHU3 u
OHKoIarojoruu. B HacTosiiee Bpemsi CTaHIApTOM MNpHU MPOBEICHUM MpPOrpamMm ckpuHuHra Ha PMIK
oCTalTCs MaMMoTrpadus U (GU3NKATBHBIA OCMOTpP MOJIOYHBIX JKEJIE3, M 3TH METO/IbI B3aUMHO JIOTIOJTHSIOT
npyr apyra. OmHaKo MaHHBIE MMPOBEISHHOTO 0030pa MOKa3aid, YTO B MHUPE HEOJHO3HAYHBIN MOAXOJ K
MPOBEACHUI0O MaMMOTPa(pHIEeCKOT0 CKPHHWHTA W CaMOoOOCIenoBaHUS MOJOYHBIX >kene3. [lo maHHBIM
WCCJICIOBAHUNM W HAyYHBIX IyOJMKAIIMi YCTaHOBIICHO, YTO BO BCEX CTpaHax OJHOW M3 CEPbEe3HBIX
npobiem MI" ckpununara PMX sBnsiercs ¢axT, uyTo okoso 75% o0pa3oBaHuH, BEISIBICHHBIX B Pe3yJbTaTe
CKpUHHHTA, B JAJbHEHIIEM IO JaHHBIM OWOICHH OKa3bIBAIOTCS JOOpOKauecTBeHHBIMH. Emie opaHa
npobieMa 3aKiIroyaeTcss B TOM, 4To okono 20% omyxonieil NaHHBIA MeTox He BbIABIseT. K Takum
OIyXOJISIM OTHOCATCS OBICTPO pacTyIIMe U TIIyOOKO PACHOJIOXKCHHBIC OMYXOJU B KeNe3aX C BBICOKOU
I0THOCTHIO[ 12]. Takxke OONBIIYIO POJIb B TUATHOCTHKE UTPAEeT YyBCTBUTEIHHOCTH MAaMMOTPahUIecKoro
Meronaa. YyBcTBUTENbHOCTE MI' y KEHIIMH HaXOIUTCS B MPSIMOM 3aBUCHMOCTH OT IJIOTHOCTH MOJIOYHBIX
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3a0011eBaeMOCTb 3710Ka4eCTBCHHBIMH HOBOOOPAa30BaHUSAMH MOJIOUHOH XKeNe3bl U CMEPTHOCTh OT HUX
B OTIENBHBIX cTpaHax Mupa B 2012 roxy (ra 100 000 »xenckoro Hacenenus, nanapie GLOBOCAN 2012-2017,

Health at a Glance 2017: OECD Indicators 3a 2012-2017)

3aboute- .
MamMmorpapuuecKuii CKpUHHHT CMepTHOCTh S-netHsas
CrpaHbl H]:tale (I;A OOEEILC (mannble 3a 2015 T, % >xeHIIMH (1a 100 ThIC. BBDKMBAEMOCTb
’ 50-69 net B OOCP) JKCHILIMH) ¢ PMX
JKEHIIUH
Kazaxcran* 63,0 70% xenuua 50-60 et B PK 18,1 51,4
Kazaxcrapg**** 73,5 70% 21,9 51,4
Ykpauna 41,3
Benapycs 45,9
Poccuiickas 456 26.9 70.8
Denepanus
JlaTtBus 52,0 34,9 26,9 76,5
JIutBa 49,0 16,3
ABcrtpanus 86,0 54,2 22,5 89,3
ABcTpus 68,0 72,7 26,1 84,8
Benbrus 112,0 59,0 30,6 86,4
Benukobpuranus 95,0 75,1 29,1 85,6
Benrpus 55,0 47,0 31,5
I'epmanus 92,0 54,2 28,8 86,0
I'penus 44,0 59,6 25,2
Janust 105,0 83,9 314 86,1
M3pawnnb 103,0 70,8 29,5 88,0
Wpnangust 92,0 74,7 32,9 82,0
Hcnanus 67,0 79,8 19,7 85.4
Uranus 91,0 55,0 26,7 86,0
Ucnangus 59,0 59,0 32,5 89,1
Kanana 80,0 72,0 25,0 88,2
JlaTtBus 52,1 34,9 28,5 82,2
JIrokceMOypr 89,0 54,2 28,1
Mexkcuka 35,0 18,1 15,0
Hunepnanas 99,0 79,4 314 86,6
Hosas 3enanaust 85,0 71,8 27,0 87,6
Hopgerus 73,0 75,3 22,2 87,7
Tlonbiia 52,0 58,6 25,5 76,5
Ilopryranus 67,6 84,2 22,4 87,6
CroBakust 58,0 23,2 29,0 75,5
CrioBenus 67,0 81,4 29,9 83,5
CIIA 93,0 79,5 25,0 90,2
Typuns 40,8 31,0 13,9 82,1
OuHITHANS 89,0 82,7 21,6 88,5
Opanuus 90,0 51,9 27,0 86,7
Yexus 70,0 61,5 23,3 81,4
Uunu 35,0 35,0 18,6 75,5
HIBeituapus 83,0 47,4 25,3 86,2
IlIBenus 80,0 90,4 22,1 83,8
DcToHMS 52,0 50,8 25,4 63,6
1Oxnas Kopest 70,3 66,8 8,2 78,1
Snonus 85,9 41,0 14,1 87,3
ODCP (33):60,8 ODCP (35):24,9 ODCP(31):85.
Ucrounuk: OECD Health Hcrounuk: OECD Hcrounuk: CONCORD
oBCa Statistics 2017 and EHIS Health Statistics Programe, London School of
Turostat database 2017 Hygiene and Tropical
Medicine
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xkene3. [Ipy TOBBIICHHOW IUIOTHOCTH JKeJe3bl YyBCTBUTEJIBHOCTh CKPHUHUHTOBOM MamMorpaduu
noHmxkaercs ¢ 98 10 55% [12]. UyBcTBUTEIBHOCTh METOJa CAaMOOOCIIEIOBAHNS TIOHNKAETCS C BO3PACTOM:
¢ 41% pust sxermuH 35-39 net go 21% s sxenmua 60—74 et [13].

CkpHHUHT paka MoJI04HOI1 kene3bl mposoauTess B PK ¢ 2008 roga 1 oxBaThIBaeT >KEHIINH, HE
COCTOAILIMX Ha JUCHaHCEpPHOM ydeTe B Bo3pacte 50-60 ner, otnuuue ot ctpad ODCP B ToM, 4TO BO3pacT
orparmdeH 10 60 et (B ctpanax ODCP 50-69 nert). Exxeromusrii oxsat coctaBisier 400 THIC. KEHIITHH —
70% OT moAsexaIero HaceJIeHus, YToO HeMHOTro Hike, yeM B cTpaHax ODCP (pexomenmanus 2006 r mist
ctpan OOCP no oxBary - okono 75%, 472 >xeHIUHBI TOIKHBI TpoiiTi MI'-00cnenoBaHme eKeroaHo s
BeisiBiieHnss PMXK y oxHoit sxenmmnsbn)[ 14]. Beisiasemocts cocrasimsia ot 0,10% B 2010 1. 10 0,19% B
2015 1. u Tonsko B 2016 r. nocturana espornerickux pekomenmaruit (0,2-0,3%) — 0,23% [3]. YpoBeHn
BosiBNieHus: PMXK na I cramuu coctaBun 39% B 2016 r., 4To HUXKE PEKOMEHIYEMBIX €BPONECHCKUX PEKO-
MeHIaimi. OTMeYarTcs HEKOTOpble MOJIOKHTEIbHbIe Pe3y/bTaThl: 32007€BaeMOCTh U CMEPTHOCTH
OT 3JIOKaYeCTBEHHBIX HOBOOOpa3zoBaHuid mo cpaBHeHmio ¢ 2015 romom cum3mmachk (otuer M3 PK mo
utoram 2016 r). OnHako MATHUIETHSAS BBDKMBAEMOCTb 10 CKPUHMHTY pak MoJoyHOH xene3bl B PK
cocrasistet 50,2%, a B OOCP — 91%. Ilpu 3TOM B THHAMHKeE 32 JeCATh JieT NPOBeeHUs CKPMHUHIA
PMK BbIKMBAEMOCTb OT paka MO4YTH He yjayuluujach [1]. Panee Mbl yxe moauepKuBaiu aKTyailb-
HOCTh CHIXeHHS cMmepTHocTH oT PMIK, B cTpykType Bcex 370KaueCTBEHHBIX HOBOOOpa3OBaHUIl B
Pecnyomuke Kazaxcran monmst PMIK B 2015 romy cocraBuina 12,1% (1 panroBoe mecto ¢ 2011 ropga),
OTHOIIIEHHE CMEPTHOCTH K 3abosieBaeMocTH coctaBisieT 35,4% (B pasButbix ctpaHax Epomsr, CLIA,
Kopee — no 15%). Onunemuonorudyeckue MaHHBIE yKa3bIBalOT HAa TEHACHLHUIO pocTa JAaHHOTO Kiacca
3aboneBanuii B PK 1 B pa3BUTHIX cTpaHax Mupa.

3akawuenne u BeIBoABI. PMXK mpencrapnser BaxHeWnIyr mpobieMy OOIIECTBEHHOTO 3IIPaBoO-
oxpanenusi PK n3-3a BBICOKOH CMEPTHOCTH, U CMEPTHOCTH JKEHIIMH B Hanbosee TPyIocrnocoOHOM BO3-
pacre. 3a 10-neTHUIl meproa BHEApPEHHS CKPUHHMHIA OTMEYaeTcsi pocT 3aboneBaemoctu PMIK (73,5 na
100 TBIC. )XEHIMH), 3a CYeT MoBhImIeHHs BbisABIsieMoctd PMIK, B 2016 1. mpu ckpuHHHTE. YPOBEHB
BesiBiieHnss PMOK Ha | cramum cocrtaBmim 39% B 2016 1., 9TO HIKE PEKOMEHIYEMBIX E€BPOIEHCKIX
peKoMeHaui. AHaIN3 MoKasaj, YTO HET MOJIOKUTENbHON JMHAMUKHA B CHUKEHHHU CMEPTHOCTH (CMepT-
HocTh 0T PMX B PK cocraBuna 21,9 na 100 TbIC, XeHIIMH, u3 HUX 43% yMHparOT B TPyIOCIOCOOHOM
Bo3pacTe). He cMOTps Ha MOBBIIIEHUE BBIABISIEMOCTH, HET IOJIOKUTEIPHON TUHAMUKYU B IOBBILICHUH 5-
netHel BeDKHBaemocTH (B crpanax OOQCP 91,0%, B PK — 50,2%). He mensercs ctpykTypa ooOmieit
cMepTHOCTU HaceneHus, ¢ 2011 roma cMEpTHOCTD OT OHKO03a00JIeBaHUK HAXOJUTCSI HA BTOPOM MECTE.
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T. Xaiinaposa', A. K. JKunakanaiinaposa’, I'. . Kypmanraauesa’,
B. I1I. 96iakaceimos’, C. C. BepikGoosa’

'on-Mapabu ateiagars Kazak yITThIK yHUBepcHTeTi, AnMathl, Kasakcran,
2KP JCM OHnKotorus 5x9He pagnuoJIorHs FUIBIMH-3€pPTTey HHCTUTYTHI, Anmatsl, KasakcraH,
3 AIIMaThI 0GTIBICTHIK OHKONOTHSUTBIK ucriancepi, Tanasikopran, Kasakcran

CYT BE3IHIH KATEPJII ICIT'TH AHBIKTAY IbIH
CAITAJIBIK KOPCETKIIITEPIH TAJLJJIAY

Annoranus. Kazakcran PecnyOnukaceinaa cyt 6e3i karepi icirinig ckpuauHri 2008 xpuigan 6acrar xy3sere
acwIppLTagsl, Oipak Tannay Kasakcranma cyt 0e3i KaTepii iCiTiHiH CKPHHUHTI CallachIHBIH KOPCETKIIITEPi TOMEH, CYT
0e3i KaTepdi iciriHeH exiM-XITiMIi ToMeHAeTy e, cyT 0e3i KaTtepi iCiTiHiH 5 )KBUIIBIK eMip CypyiHIe OH JUHAMUKa
KOK. 3epmmey maxcamol. Kazakcran PecriyOiankachl MeH DKOHOMHKANBIK BIHTBIMAKTACTBIK )KOHE AaMy YHBIMBIHBIH
engepae (ObIJI¥) cyr 6e3i karep:ni iciriHiy cana KOpCeTKITepiHiH (ChIPKATTAHYIIBLIBIK, OJIIM-)KITIM, S-)KbUIIBIK
0e3iHiH Karep:i iCiriHeH, 5 JKbUT OMip CYPY apKbUIbl CTATHCTHKAJBIK Talgay diictepi 35 e YuIiH maijanaHbuibl.
Cyr 0e3iHiH 0OBIPHIH CKPUHUHI HHANKATOPJIapbl OOMBIHINA JEPEKTEPIIH KO3AEPi QJIEMIIIK J)KOHE eyPOIabIK OHKOJIO-
THSUIBIK aypyJiapabiH aepek Kopsl 6onabl: Globocan 2012-2017, sxane Healt hat a Glance 2015-2017: OECD Indica-
tors 3a 2012-2017 rr., :xane M3PK, MHD PK, HUM OuP M3PK. 3eprrey HoTHXKENEpi: CKPHHUHITI EHIi3y[IiH
atan etingi. bipiHmi kesenne cyr Oe3iHiH KaTepii iciriH aHbelkray neHreii 2016 >xputel 39%-1b1 Kypanasl, Oy
YCHIHBUIFAH €yponaiblK YChHbICcTapAaH TeMeH (70%). Tangay enmim-xitimin (Kasakcran PecryOnnkachiHIaFs! CyT
0Oe3i icirinen emim nerreii 21,9 - 100 MbeIH oennep, omapasiH imiame 43% xyMmbic xaceiHIa enemi 43%), xoHe
ObIY ennmepinge S-KeurablK emip cypy -91,0%, Kazakcran Pecrrybmukaceiana - 50,4%. XambIKTBIH JKaITBl ©7TiMi-
HiH KYPBUIBIMBI e3repmeiini, 2011 xpuraan 6actan OHKOJIOTHSUIBIK aypyJIapAaH eJIiM IeHreil eKiHIIi OpbIHaa TYP.

Tyiiin ce3aep: cyrt Oesi karepui iciriniy ckpunuHri, DbIJ[¥-HbI, aypy-ceipKay, eniMaeHreill, 5 ®KbUIIBIK oMip
cYpy.
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ENDEMISM OF FLORA OF THE BOLSHIE BARSUKI SANDS

Abstract. The article presents the results of expeditions to the Bolshie Barsuki sands. The floral composition
and life forms have been reviewed, specific locations of 11 endemic species according to herbarium materials are
indicated.

Keywords: Bolshie Barsuki, flora, endemic species.

Introduction. The Bolshie Barsuki sands are one of the largest sand massifs of Northern Priaralye
(an area North of the Aral Sea). They stretch as a strip about 24 km wide narrowing down in the central
part up to several kilometers and expanding in the south up to 80 km, and the massif is spreading
throughout 200-250 km from the Aral Sea to Shalkar city. The Bolshie Barsuki sands belong to
psammophyte type of Northern and Central deserts and are related to the West-North Turansub-province
of the North Turan province [1].

Study of flora of the Bolshie Barsuki sand massifs in the 18-19™ centuries began with the first
expeditions of the Russian natural scientists P. S. Palass, A. A. Bunge, A. Lehman, I. Borshchev [2]. At
the beginning of the 20" century, an unprecedented in scale Project of botanical research in Russia was
initiated. It was connected with Stolypin agrarian reforms and resettlement of poor peasants from the
Central regions of Russia to Siberia and Central Asia. For this reason, the Resettlement Administration
was created. To explore the soil and plant conditions in Siberia and Central Asia from 1908 to 1914, it had
financed 86 expeditions covering practically all Asian part of Russia including the territory of Turgai
region. Expeditions included many botanists working in the Bolshie Barsuki: V. P. Drobov, V. 1. Lipsky,
I. M. Krasheninnikov, V. F. Kapelkin, V.I. Smirnov [3], V. A. Dubyansky, B. A. Fedchenko [4]. At pre-
sent, S. A. Aipeisova has been researching the flora of Aktobe region [5].

Wormwood vegetation of predominantly Dracunculus subgenus is common for the Northern part of
the Bolshie Barsuki on sandhills: Artemisia arenaria DC., A. quinqueloba Trautv., A. tomentella Trautv.
On slightly and strongly saline soils dominateworm wood communities such as 4. lerchiana Weber, A.
pauciflora Weber, A. semiarida (Krasch. & Lavrenko) Filatova, while at the Paleozoic clayoutcrops — 4.
camelorum Krasch. Psammophilous bushes and undershrubsare common for the central and southern
parts of sands (variousspecies of Calligonum, Ephedra, Ammodendron, Krascheninnikovia ceratoides (L.)
Gueldenst., Salsola arbuscula Pall.), and also wormwood: Artemisia santolina Schrenk, A. songarica
Schrenk, A. terrae-albae Krasch. Near sandhill territories we meet saltwort (4dnabasis salsa (C.A.Mey.)
Benth. ex Volkens, Salsola arbusculiformis Drob., S. orientalis S.G.Gmel., Nanophyton erinaceum (Pall.)
Bunge) and wormwood (Artemisia turanica Krasch., A. terrae-albae Krasch.) communities [1, 6].
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Despite the long history of research, flora of the Bolshie Barsukisand massifs and habitats of endemic
plants have been insufficiently studied which stood to reason to undertake the given research.

Materials and research methods. Expeditions were conducted in May—June, 2017 along the
Bolshie Barsuki sandmassif. Radial routes crossed sand massifs in the North-East and South-West (figu-
re 2). The main types of vegetation were determined: saltwort-wormwood, psammophilous-cereal,
psammophilous-wormwood, psammophilous-shrubby deserts, solonetzic soils, saline soils, solonetzic
meadows.

Figure 1 — General view of the Bolshie Barsuki sands Figure 2 — Flora research locations

During the expedition over 600 herbarium sheets (KG, KUZ) were collected. According to the
preliminary data, 287 plant species belonging to 39 families were found in the investigated territory.
Eleven endemic species were determined. Floristic features were described and vital conditions estimated
to characterize the habitat of each endemic species.

Results and discussion. Artemisia albicerata Krasch. 1946, Bot. mat. herb. BIN of Academy of
Sciences of the USSR, 9:173; Filatova 1966, Fl. Kaz. 9: 110; Li, 1993, Opr. rast. of Sr. Asia, 10: 561.

The plant is similar to 4. arenaria DC, widely spread in the Bolshie Barsuki, but differs from it
bysimple leaves cut and far too extended leaf segments. Besides, stalks in the lower part of4. albicerata
Krasch. have white hairswhile at A. arenaria DC has straw-coloredones.

N. S. Filatova [7] considered that A. albicerata Krasch. outspread on the sand massifs to the South
from Lake Balkhash, upstream of the river Ili. A.D. Li [8] believed that it expandeditshabitat including
Betpakdala, Priaral Deserts, lower reaches of the Chu and Sarysu rivers. Our research confirms the
location of A. albicerata Krasch. in the Priaral sands. Itis the first time it has ever been found in the
territory of Aktobe region [5].

The main habitats are crushed rock sands along the roads and sites trampled down by cattle.

Aktobe region, the Bolshie Barsukisands, in the vicinity of Baykadam village, plenty, 09 VI 2017, D.
Alibekov, E. Gabdullin; same place, in the vicinity of Eset-Ata village, 13 VI 2017, D. Alibekov, E.
Gabdullin; same place: Shalkar district, coast of Shalkar Lake, territory of Shalkar experimental station,
47°50°33'NL, 59 °34'EL, 173 m, 14 VI 2017, A. Kupriyanov.

A. albicerata Krasch. forms floristic complexes of psammophilous wormwoods which are common
for the Northern part of Bolshie Barsuki. According to L.Y. Kurochkina [9] these floristic complexes are
distinctive for a certain stage of syngenesis, overgrown wind-blown sands. It includes Artemisia arenaria
DC, Calligonum aphyllum (Pall.) Guerke, Ammodendron bifolium (Pall.) Yakovlev, Leymus racemosus
(Lam.) Tzvel., Festuca beckeri (Hack.) Trautv., Koeleria glauca (Spreng.) DC., Euphorbia seguieriana

— 62 ——
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Neck., Syrenia siliculosa (M.Bieb.) Andrz., Hyalea pulchella (Ledeb.) K.Koch, Achillea micrantha
Willd., Helichrysum maracandicum M.Pop.

Artemisia aralensis Krasch. 1936, Spisok rast. Herb. F1. USSR, 10: 105; Pavlov, 1938, Fl. Centr.
Kaz., 3: 272; Nasimova, 1993, Opr. rast. Sr. Asia, 10: 569. (figure 4).

Figure 3 — Artemisia aralensis Krasch. Figure 4 — Artemisia quinqueloba Trautv.

N. S. Filatova [10] refers4. aralensis Krasch. to the section Sclerophyllum Filat, Kazachstanicae Filat
subsection. Twice-divided leaf blades are its characteristic feature. A. aralensis Krasch. is close to 4.
camelorum Krasch. but has higher and stronger stalks, insignificant stiffeningof the shootbases and longer
leaf segments.

The plant is endemic and can be found in the far West of the Kazakh Melkosopochnik (Kazakh
Uplands), in Turgai Hollow, the Caspian Depression, valley of the Syr Darya River.

The plant grows on the salted clay courses of temporary water currents, on clay slopes of precipices,
ravines, in lowlands and on the edge of sandhills. This plant is quite rare on suburbs of sand massifs.

Aktobe region, the Bolshie Barsuki sands, on clay slopes, 17 VI 2017, D. Alibekov, E. Gabdullin.

A. aralensis Krasch. forms floristic complexes with Atriplex cana C.A.Mey., Nanophyton erinaceum
(Pall.) Bunge, Halimione verrucifera (M.Bieb.) Aellen, Halocnemum strobilaceum (Pall.) M.Bieb.,
Climacoptera sp., Limonium suffruticosum (L.) Kuntze, Frankenia pulverulenta L., Nitraria schoberi L.,
Artemisia pauciflora Weber., Leymus angustus (Trin.) Pilg., Glycyrrhiza korshinskyi Grig., Krasche-
ninnikovia ceratoides (L.) Gueldenst.

Artemisia camelorum Krasch. 1930, Mat. komis. eksped. issl. 26: 272; Filatova 1966, FIl. Kaz. 9:
126; Bakanova. 1993, Opr. rast. Sr. Asia, 10: 569.

The plant was described in the vicinityof Shalkar(former Czelkar) [11] and its originalhabitat covered
exclusively desert regions of the Central Kazakhstan (Turgai, Shalkar, Kyzylorda) [12] which is supported
by the numerous herbarium collections found in the West and North of the Bolshie Barsuki sand massif
and stored in St. Petersburg (LE). Collections of the past decades (KG) show that 4. camelorum Krasch.
penetratesinto the territory of Kazakh Melkosopochnik through tertiary multicoloured clays [13].

Outcrops of tertiary carbonate clays are found on the outskirts of sand massifs.

Aktobe region, Shalkar district, coast of ShalkarLake, territory of Shalkar experimental station, clay
outcrops 47 °50'335" NL, 59 °34'804" EL, 173 m, 16 VI 2017, A. Kupriyanov.

A. camelorum Krasch. forms plant communities on solonetzic soils including Agropyron fragile
(Roth) P.Candargy, Alhagi pseudalhagi (M.Bieb.) Fisch., Tanacetum achilleifolium (M.Bieb.) Sch. Bip.,
Atriplex cana C.A.Mey., Camphorosma monspeliaca L., Ceratocarpus utriculosus Bluket, Limonium
macrorhizon (Ledeb.) Kuntze, Zygophyllum fabago L., Tragopogon dubius Scop.

Artemisia halophila Krasch. 1930, Mat. komis. eksp.issl. 26: 272; Filatova, 1966, Fl. Kaz. 9: 117,
Nasimova, 1993, Opr. rast. Sr. Asia, 10: 567.
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N. S. Filatova [10] refers it to the numerous section of Halophyllum Filat., Aralocaspicae Filat
subsection to which also belong the desert-Kazakh complex of wormwoods with twice- or thrice-divided
leaf blades. It is characterized by juicy rollleaf segments.

The plant is endemic and grows in deserts of the Central and South Kazakhstan (Betpakdala, Priaral
region, Muyunkum, Ustyurt, Mangyshlak, Kyzylkum, Karakum).

The plant is found on the salty gypsiferous clays, saline soils, temporary waterways and outskirts of
springs and wells.

Aktobe region, the Bolshie Barsuki sands, in the vicinity of Zhanaturmys village, on temporary
waterways, 12 VI 2017, D. Alibekov, E. M. Gabdullin; same place: Shalkar district, 50 km to the South
from Shalkar village, on temporary waterways, saline soils. 47 °25'480" NL, 59 °14'220" EL, 337 m, A.
Kupriyanov.

A. halophila Krasch. forms floristic complexes with Elaeagnus angustifolia L., Salix caspica Pall.,
Halimodendron halodendron (Pall.) Voss, Tamarix hispida Willd., Phragmites australis (Cav.) Trin. ex
Steud., Puccinellia distans (Jacq.) Parl., Achnatherum splendens (Trin.) Nevski, Glycyrrhiza glabra L.,
Plantago salsa Pall., Thalictrum flavum L., Ranunculus repens L., R. sceleratus L., Lepidium latifolium
L., L. perfoliatum L.

Artemisia quinqueloba Trautv. 1866, in Bull. Soc. Nat. Mosc. 1: 348; Filatova, 1966, Fl. Kaz. 9: 110;
Adylov, 1993, Opr. rast. Sr. Asia, 10: 560.

This plant is neoendemic and its formation is associated with a climate aridization in the Holocene. It
differs from a more widespread A. arenaria DC by a subshrub life-form with stiffening of shoots up to the
middle of the stalk. Leaves of 4. quinqueloba Trautv., unlike A. arenaria DC,are densely pressed hairy.It
is an endemic plant of the Central and South Kazakhstan (Pribalkhash deserts, Priaral region,
Embinskoe plateau, lower courses of the Chu and Sarysu Rivers).

On the barchan, wind-blown sands, it forms a core of the psammophilous-wormwood deserts of the
Priaral region [1].

The Bolshie Barsuki sands, in the vicinity of Baykadam village, plenty, 09 VI 2017, D. Alibekov,
E.M.Gabdullin; same place: Shalkarsky district, in the vicinity of Baykadam village, the Bolshie Barsuki
sands, sand ringes , 47 °08'809" NL, 59 °14'930" EL, 190 m, 10 V12017, A. Kupriyanov.

A. quingueloba Trautv. forms peculiar arenophilouscommunities including the following:Calligonum
aphyllum (Pall.) Guerke, Ammodendron bifolium (Pall.) Yakovlev, Leymus racemosus (Lam.) Tzvel.,
Syrenia montana (Pall.) Klokov, Isatis sabulosa Stev. ex Ledeb., Alyssum desertorum Stapf, Gypsophila
paniculata L., Silene wolgensis (Hornem.) Besser ex Spreng., Chondrilla ambigua Fisch. ex Kar. &
Kir.,Helichrysum arenarium (L.) Moench.

Artemisia saissanica (Krasch.) Poljak. et Filat. 1963, in Tr. In-ta Bot. AN KazSSR 15: 234; Filatova,
1966, Fl. Kaz. 9: 127; Bakanova. 1993, Opr. rast. Sr. Asia, 10: 576.

In 1936, 1. M. Krasheninnikov [14] described Artemisia mongolorum Krasch. This wormwood was
described in Mongolia, later it was he again who distinguished subspecies ssp saissanicain Flora of
Western Siberia [15] (Krasheninnikov in P. N. Krylov, 1949). N. S. Filatova raised the wormwood rank
up tospecies A. saissanica (Krasch.) Poljak. et Filat.leaving itas an endemicof Zaysan hollow [16].
Nowadays, 4. saissanica(Krasch.) Poljak. et Filat. is found in the Kazakh Melkosopochnik [14]

N. S. Filatova [10] placed 4. saissanica (Krasch.) Poljak. et Filat. in the section Halophylum Filat., in
a combined subsection Mongolicae Filat. This subsection hosts species with twice-, thrice-pinnately
divided leaf blades, which are densely hairyat the beginning and lesshairy at the end of vegetation. A.
saissanica (Krasch.) Poljak. et Filat. is rather close to 4. scopaeformis Ledeb., but usually differs from it
by twice-pinnatelydevided leaves and more compact panicle, more succulent segments of the lower stem
leaves. A. saissanica (Krasch.) Poljak. et Filat. replaces the steppe 4. nitrosa Weber.in a belt of Northern
deserts.

Geographic range of 4. saissanica (Krasch.) Poljak. et Filat. stretchesa narrow strip from the Zaysan
hollow through the coast of BalkhashLake, the steppe rivers (Sarysu, Kon, Kulanotpes), up to Shalkar
saline soils. The plant has been reported for Aktobe region for the first time on wet solonetzic soils and
saline soils, salty riverbanks and lake coasts.

Aktobe region, Shalkar district, the coast of Shalkar Lake, the territory of Shalkar experimental
station, sandy disrupted soils, 47 °50'335" NL, 59 °34'804" EL, 173 m, 14 VI 2017, A. Kupriyanov; same

— (4 ——
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place: 50 km to the South from Shalkar village, temporary waterway, saline soils, 47 °25'480" NL, 59
°14'220" EL, 337 m, 10. VI 2017, A. Kupriyanov.

The plant forms floristic complexes on the damp saline soils includingTamarix hispida Willd.,
Phragmites australis (Cav.) Trin. ex Steud., Bassia sedoides (Pall.) Asch., Chenopodium album L., Sali-
cornia europaea L., Camphorosma lessingii Litv., Artemisia lerchiana, A. austriaca Jacq.A. schrenkiana
Ledeb., Aeluropus lagopoides subsp. repens (Dest.) Tzvel. (4. repens (Desf.) Parl.), Juncus jaxarticus V.
Krecz. & Gontsch., Lepidium latifolium L.

Artemisia tomentella Trautv. 1866, in Bull. Soc. Nat. Mosc. 39, 1: 351; Filatova, 1966, FI. Kaz., 9:
108; Adylov, 1993, Opr. rast. Sr. Asia, 10: 562.

N. V. Pavlov [12] indicated a small endemic habitat of A. fomentella Trautv in the sands of Aktobe
region. However, later even wider area of this wormwood in the territory of Kazakhstan wasdetected [16].
Two contrast habitats are favourablefor its growth: on the crushed rock and stony slopes of low mountains
and on light sandy soils. In the Bolshie Barsuki sands itgrows in places with disrupted soil and vegetation
cover as a result of cattle pasture. Outside sand massifs it is found in the Mugodzhar mountains.

Aktobe region, the Bolshie Barsuki sands, in the vicinity of Baykadam village, on sandy soils, plenty,
09 VI 2017, D. Alibekov, E. Gabdullin; same place: in the vicinity of Sarysay village, the Mugodzhar
mountains, stony slopes. 48 °27213" NL, 58 ©30'812" EL, 337 m, 15 VI 2017, A. Kupriyanov.

In the Bolshie Barsuki sands A. tomentella Trautv. forms communities withCalligonum aphyllum
(Pall.) Guerke, Agropyron desertorum (Fisch. ex Link) Schult., Koeleria glauca (Spreng.) DC.,
Astragalus brachypus Schrenk, Ammodendron bifolium (Pall.) Yakovlev, Artemisia arenaria DC.,
Senecio subdentatus Ledeb.

Echinops albicaulis Kar. et Kir.1842, Bull. Soc. Nat. Mosc. 15: 387; Goloskokov, 1966, Fl. Kaz. 9:
181; Li, 1993, Opr. rast. Sr. Asia, 10: 235.

It is an endemic plant of the Central and West Kazakhstan growing in the Northern deserts on sands,
sabulous soils, often in spots where lands are subject to the intensive pasture, sometimes foundalongthe
shoulders of steppe roads.

Aktobe region, the Bolshie Barsuki sands, in the vicinity of Eset-Ata village, 15 VI 2017, D.
Alibekov, E. Gabdullin.

It forms peculiar psammophilous communities including the following: Leymus racemosus (Lam.)
Tzvel.,, Allium caspium (Pall.) M.Bieb., Scorzonera ensifolia M.Bieb., Artemisia arenaria, A.
quinqueloba, A. lerchiana,Chondrilla ambigua Fisch. ex Kar. & Kir., Gypsophila paniculata L., Carex
physodes M.Bieb., Allium turkestanicum Regel, Eremopyrum orientale (L.) Jaub. & Spach, Euphorbia
seguieriana Neck., Ferula sibirica Willd. (= Soranthus meyeri Ledeb.).

Jurinea xerophytica lljin, 1962, F1. USSR. 27: 716, 549; Fisyun, 1966, Fl. Kaz. 9: 287; Chern. and
Tsukerv., 1993, Opr. rast. Sr. Asia, 10: 381.

Figure 5 — Echinops albicaulis Kar. et Kir. Figure 6 — Jurineaxerophyticalljin
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It differs from the West Siberian species Jurinea schischkiniana 1ljin by slightly curved and very
twiggy stalks. Usually it grows on the inter-dune lowlands, risesonthe sand ringes, less frequently found
near sandhills on the loamy salted soils. It is an endemic of Kazakhstan.

Aktobe region, in the vicinity of Shalkar village, on sandy soils, 09 VI 2017, D. Alibekov, E. Gab-
dullin.; same place: Shalkar district, in the vicinity of Beymbet village, the Bolshie Barsuki sands, sand
ringes, 47 °08'809" NL, 59 °14'930" EL, 190 m, 10 VI 2017, A. Kupriyanov.

J. xerophytica 1ljin forms psammophilous communities including Agropyron desertorum (Fisch. ex
Link) Schult., Acanthophyllum korolkowii Regel et Schmalh., Artemisia lerchiana Weber., Kochia
prostrata (L.) Schrad., Euphorbia seguieriana Neck., Filago arvensis L., Chondrilla ambigua Fisch. ex
Kar. & Kir.

Tanacetum saxicola (Krasch.) Tzvel. 1961, Fl. USSR, 26: 342. — Vasil. 1966, Fl. Kaz., 9: 61; Koval.,
1993, Opr. rast. Sr. Asia, 10: 613 — Pyretrum kasakstanicum ssp. saxicola Krasch. 1946, Bot. Mat. Herb.
BIN of Academy of Sciences of the USSR, 9: 162.

This is an endemic of Kazakhstan, described in the Mugodzhar mountains: "Aktobe region, the
Mugodzhar Hills, elevated ridge near the Boktubay mountain, in the vicinity of Berchogur village, 26 VI
1927, n°587, 1. Krasheninnikov" (LE). The plant is morphologically close to the other endemic, T.
scopulorum (Krasch.) Tzvel., but differs by shorter calathid legs and largelyspacedleaf segments. It grows
near sand massifs on the saline clay soils, rarelyon the inter-dunelowlands in similar conditions.

Aktoberegion, the Bolshie Barsuki sands, in the vicinity of Baykadam village, on clay soils, 09 VI
2017, D. Alibekov, E. Gabdullin; same place: Shalkar district, in the vicinity of Baykadam village, the
Bolshie Barsuki sands, the saline steppe. 47 °08'809" NL, 059°14'930" EL, 190 m, A. Kupriyanov.

T. saxicola (Krasch.) Tzvel. forms communities with participation of Agropyron fragile (Roth)
P.Candargy, Stipa capillata L., Leymus angustus (Trin.) Pilg., Ferula caspica M.Bieb., F. canescens
(Ledeb.) Ledeb., Artemisia camelorum Krasch., Agropyron fragile (Roth) P.Candargy, Atriplex cana
C.AMey., Camphorosma monspeliaca L., Ceratocarpus arenarius L., Limonium gmelinii (Willd.)
Kuntze.

Tragopogon dubjanskyi Krasch. & S.A.Nikitin. 1930, Otch. o rab. Pochv. Bot. otr. Kazakhst. eksped.
Academy of Sciences of the USSR, 4, 2: 289; Pavl., 1938, Fl. Centr. Kaz., 3: 338; Tsagol., 1966, FI. Kaz.
9: 436, Li, 1993, Opr. rast. Sr. Asia, 10: 223.

A.G. Borisova [17] referredT. dubjanskyi Krasch. & S.A.Nikitin to the section Nikitinia Boriss.,
which incorporated Tragopogons with not incrassated flower stalks and calathidstied on short flower
stalks into compound panicle inflorescence. The plant was described from Kok-Dzhida sands on the Emba
River [18]. N.V. Pavlov [12] considered it as an endemic of the West Kazakhstan sands.

Aktobe region, the Bolshie Barsuki sands, on sands, in the vicinity of Eset-Ata village, 13 VI 2017,
D. Alibekov, E. Gabdullin; same place: in the vicinity of Beymbet village, the Bolshie Barsuki sands,

Figure 7 — Tanacetum saxicola(Krasch.) Tzvel. Figure 8 — Tragopogon dubjanskyiKrasch. & S.A Nikitin.
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sand ringes, 47°08'809" NL, 59°14'930" EL, 190 m, 09 VI 2017, A. Kupriyanov; same place coast of
Shalkar Lake, territory of Shalkar experimental station, sandy soils, 47 ©50'335" NL, 59°34'804" EL, 17
m, 10 VI 2017, A. Kupriyanov.

The plant is anobligatory psammophyte, it can rather seldom be encountered on the undisrupted or
slightlydamagedsand ridges. The communities formed by 7. dubjanskyi Krasch. & S.A.Nikitin have few
speciesincluding Calligonum caput-medusae Schrenk, Ammodendron bifolium (Pall.) Yakovlev, Leymus
racemosus (Lam.) Tzvel., Syrenia montana (Pall.) Klokov, Isatis sabulosa Stev. ex Ledeb., Silene olgiana
B. Fedtsch., Dodartia orientalis L., Eremurus inderiensis (Steven) Regel, Euphorbia seguieriana Neck.

Endemic elements can traditionally be subdivided into paleoendemics (regressive or relic endemics)
and neoendemics (progressive endemics). Paleoendemics are usually represented by certain remains
(relicts) from the previous development stages of the vegetation cover [19]. The presence of a large
number of neoendemics in the floralcompositionproves the intensive speciation processes in this territory.
Taxonomic isolation in modern flora is common forpaleoendemics, i.e. from the systematic viewpoint
they are neatlyseparated from the immediate family members in this flora; they often have a disconti-
nuous, relic area and grow on quite specific and rare habitats. In contrast, new (progressive) endemics
have family relations with other species in the same territory; besides, sometimes it is also possible to
reveal the progenitors of any given endemic among these related species. Artemisia camelorum Krasch.,
which bears small resemblanceto wormwoodswith habitats in the ancient Mediterranean [10] (Artemisia
gracilescens Krasch. Et lljin, A. lerchiana Weber., A. pauciflora Weber.), may be referred to paleoen-
demics of the Bolshie Barsukisands. The majority of neoendemics are closely related to the morpho-
logically similarspecies growing in the territory of desert Kazakhstan; these endemics, as a rule, have
formed rather recently in the interface zones of related species and are often represented by hybrid
populations. Neoendemics usually tend to expandtheir habitatsduring the modern period. First and
foremost,it is truefor the numerous endemic races of wormwoods of the subgenus Dracunculus (Bess.)
Rybd.: Artemisia albicerata Krasch., A. quinqueloba Trautv., A. tomentella Trautv.. These wormwoods
have a constantly extending area which is a sign of neoendemism [20]. Artemisia aralensis Krasch., A.
halophila Krasch., A. saissanica (Krasch.) Poljak. et Filat., likelyformed after the regression of Turan Sea
[21], shall also be referred to this group. Overall, endemism of the Bolshie Barsuki sands flora is 3,8%
from the studied flora which can be explainedby the lack of isolation from the surrounding territory
during the formation of sand massifs. On the other hand,more large-scale researchof this territoryis
deemed necessary.
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L «@uToxuMus» XaJIbIKapaIbIK FRUTBIME-0HIIpicTiK Xoumaunri» AK, Kaparanmer, KasakcraHx,
’PFA CB «KeMip xoHe KoMip XUMHSCHI (enepaIbiK 3epTTey OpTaNbIFel», Kemeporo, Peceit

YJIKEH BOPCBIKTAP K¥YMJIAPBI ®JIOPACBIHbIH DQHAEMU3MI

AnHoTanusi. Makanana yiakeH OOpCHIKTap KyMJapblHa YHBIMAACTHIPBUIFAH SKCHEIULMSHBIH HOTHKeNnepi
KapacTeIpputazpl. DIopaiblK Kypambl, TIpUOIUIIK Typiepi KapacThIPbUIFaH, KeIIemell MaTephaiiapbl OOMbIHIIA
11 sHAEMHKAJIBIK TYPAIH KUHAIFaH HAaKThl OPBIHAAPHI KENTIPUITeH.

Tyiiin ce3aep: yiakeH O0pCHIKTap, Giiopa, YHIEMHUKAIBIK TYypiep.

C. M. Anexenos’, A. H. Kynpusinos?, /. T. Anuéekos', E. M. T'aéayaamun’

'AO «MexyHapoIHblil HaydHO-IPOU3BOACTBEHHbIH XommuHr «Puroxumus», Kaparanma, Kasaxcras,
*denepanbubiii Uccnenopatensekuii nentp yrius u yraexumun CO PAH, Kemeposo, Poccns

SHAEMMU3M ®JIOPHI IECKOB BOJIBIINE BAPCYKH

AnHoTauus. B cratbe paccMaTpuBalOTCs pe3ynbTaThl dKcneauuui B necku bonpmue bapcyku. Paccmotpen
(hmopucTHIeCKUit COCTaB, KU3HEHHBIE (POPMBI, IPUBECHEI KOHKPETHEIE MecTa cOopoB 11 SHAEMHUYHBIX BHUAOB IO
repOapHBIM MaTepHaIaM.

KuroueBsle ciioBa: bonpmme bapcyku, giopa, SHIEMUYHBIE BUEIL.
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ANTI-BACTERIAL PROPERTY OF THE ESSENTIAL OILS
OF CLOVE AND PRONG FA AGAINST STREPTOCOCCUS MUTANS
AND STREPTOCOCCUS SOBRINUS

Abstracts. In the article there are shown the antibacterial activity of two plants against bacteria causing oral
problems, and the minimum concentration of exposure to these plants has been identified. On the disk diffusion test
the clove oil was received by traditional method, showed the highest anti-bacterial activity against to bacteria
streptococcus mutans and streptococcus sobrinus, the average zone of growth inhibition is respectively 16.78 and
16.68 mm, also the MIC value of the essential oil that can inhibit the growth of both bacteria is 2pug/ml. However, in
the MBC, the result indicates that the clove oil is more effective against S. mutans.

Keywords: essential oil of clove, essential oil of prong fa, disk diffusion assay, minimum inhibitory concentra-
tion, minimum bactericidal concentration, streptococcus mutans, streptococcus sobrinus, anti-bacterial property.

Introduction. Oral diseases ranging from cavities to cancer are all serious threats to every people’s
oral health. The oral health is an important part of the overall health because there may be a link between
oral disease and other health problems such as diabetes, heart disease and stroke as well as pre-term and
low-birth-weight babies. The oral cavity is very convenient place for plenty of bacteria forming various
associations in the mouth thereby residing more than 700 dissimilar species (Metwalli et al., 2013). The
following bacteria are the most dominant form existing in the human oral cavity: S. sanguis, S. mitis, S.
mutans, S. salivarius, L. acidophilus, L. salivarius, L. casei, Staphylococcus spp, Eubacterium spp,
Neisseria spp, Actinomyces spp, Peptostreptococcus spp, Micrococcus spp, etc. One of the largest
associations in the oral cavity is streptococci (Bhatia and Ichhpujani, 2003). S. mutans and sobrinus are
the most prevailing species, high in rank than other streptococci. S. sobrinus, S. mutans plays a major role
in tooth decay, metabolizing sucrose to lactic acid, it causes the highly mineralized tooth enamel to be
vulnerable to decay. Oral health problems like dental caries caused by these bacteria are very common
with children, early childhood caries is a source of pain and impaired quality of life, and for some it
results in serious infection, hospitalization, and even fatality (Casamassimo, et al., 2009). Also, the
disease may become refractory and irreversible for simple preventing methods of removing biofilms, like
tooth brushing. Thus, ways on how to prevent or kill this type of bacteria is very relevant.

Since the use of synthetic chemicals is perceived to have a possible effect and may raise health con-
cerns, microbial resistance, and environmental problems, extracts and essential oils of plants have been
widely used and tested nowadays for their antimicrobial activity against different pathogens. Essential oils
are complex mixtures of low molecular weight (usually less than 500 Daltons) compounds extracted by
steam distillation, hydro distillation or solvent extraction (Nakatsu et al., 2000). EOs may constitute 20—
100 different plant secondary metabolites belonging to a variety of chemical classes (Carson and
Hammer, 2011). Most of the time the bioactivities of a particular EO is decided by either one of its main
components (Bakkali, ef al., 2008). Naturally, their activity depends on the type, composition and con-
centration of the spice or the essential oils, the type and concentration of the target microorganism, the
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composition of the substrate, the processing and the storage conditions (Skandamis and Nychas., 2000).
Researchers from all over the world are trying to characterize a range of biological properties of EOs
which includes antimicrobial, antiviral, antimutagenic, anticancer, antioxidant, anti-inflammatory,
immunomodulatory, and antiprotozoal activities (Bakkali et al., 2008).

In this study, the essential oil of two Thai herbs, Clove (Syzigium aromaticum) from the plant family
Myrtaceae and Prong fa (Murraya siamensis) from the plant family Rutaceae, will be tested for its anti-
bacterial activity against two oral disease causing bacteria Streptococcus mutans and Streptococcus
sobrinus.

Materials and methods. Plant extraction procedure. Essential oils from two Thai herbs, Clove
(Syzygium aromaticum) and Prong fa (Murraya siamensis) were used. One hundred grams of dried and
ground clove buds in 500 ml flask was submitted to hydrodistillation for 4-6 hours and steam distillation
for 8-10 hours.

The volatile distillate was collected until no oil drop out. The distillate was saturated with sodium
chloride and added with ether. Then, the ether layer and hydro layer were separated by funnel. After dehy-
drated by anhydrous sodium sulphate, the ether was further heated in 60°C water bath to make oil to be
concentrated and the ether to be recovered. The collected oil was refrigerated after the prior to use.

Microorganisms used. The used microorganisms were two oral disease causing, gram positive
bacteria, Streptococcus mutans (DMST 48777) and Streptococcus sobrinus (DMST 35719). The bacterial
cultures were obtained from the Department of Medical Sciences Thailand, Nontaburee, Thailand.

Disk diffusion assay. A bacterial suspension was prepared in NaCl from an overnight-grown culture
of the bacterial strains. These bacterial suspensions were adjusted to the 0.5 McFarland standard. A sterile
swab was immersed to the bacterial suspension and was used to spread in the Mueller-Hinton Agar with
blood (5 % of MHB) medium. Each plate was divided into four sections. 10 ul of each essential oil
(diluting of EO 500 pg per 100 ml of tween 20-20%) was applied to the sterile 6 mm paper discs and was
aseptically placed in the medium which was previously swabbed with bacteria. Erythromycin (15 pl) was
used as the positive control and tween 20 (10 pl) for the negative control. After 24 hours of incubation in
an anaerobic condition at 37°C, the zone of inhibition was measured in mm. All experimental set-ups were
carried out in triplicate.

Determination of minimum inhibitory concentration (MIC) and minimum bactericidal concentration
(MBC). The bacterial strains were isolated into broth medium (MHB) with lysed blood (5% of MHB) and
was incubated in an anaerobic condition for 24 hours at 37°C. A series of two fold dilution of each oil.
Triplicate serial dilutions with broth for each essential oil was prepared in two cell culture plates. Fifty
microliters of the test organisms with the concentration of 106 cells per ml was then inoculated in each
of the broth dilution. After overnight incubation of the cell culture plates, MBC was carried out by 1 pl

Zone of growth inhibition for essential oils on two bacterial strains

Essential ol Bacteria Diameter of Zone Average diameter Anti-bacterial
of Inhibition, mm of zone of inhibition, mm activity
16.30
Streptococcus 16.90 16.78 Intermediate
mutans
17.15
Clove oil
16.75
Streptococcus 16.05 16.68 Intermediate
sobrinus
17.25
0
Streptococcus 0 0 Not effective
mutans
' 0
Prong fa oil 0
Streptococcus 0 0 Not effective
sobrinus
0
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Figure 1 — Minimum Inhibitory Concentration (left) Streptococcus sobrinus; (right) Streptococcus mutans

Note: Rows A, B, C were the Clove oil; D, E, F were the Prong fa oil; and row G was the tween 20.

a. Streptococcus sobrinus

= s

b. Streptococcus mutans

Figure 2 — Minimum bactericidal concentration (a) Streptococcus sobrinus; (b) Streptococcus mutans
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sub culturing in agar plates (MHA) each of the well of the cell culture plates. The plates were then
incubated in appropriate condition for 24 hours, while the cell culture plates were added with 50 ul of 0.2
mg/ml lodonitrotetrazolium chloride (INT) and stayed for 30 minutes to see the coloration of the cells
with bacterial growth. After the incubation of the cell culture in MHA, the result of the MBC was
obtained through optical observation.

Results. In the two essential oils, the clove was found to have an antibacterial property against the
two bacterial strains, while the prong fa was ineffective.

On the disk diffusion test the clove oil showed intermediate anti-bacterial property against both
bacteria, 10 pl of essential oil dissolved with tween 20 can effect to the growth of bacteria.

The results of MIC and MBC are shown in Figure 1 and 2 respectively. Only the clove oil showed
antibacterial activity on S. mutans and S. sobrinus. The MIC value of the essential oil that can inhibit the
growth of both bacteria is 2 pg/ml.

However, in the MBC, the result indicates that the clove oil is more effective against S. mutans than
S. sobrinus because the former only has spots of bacterial growth on one of its least concentration while
the latter has bacteria in the last two concentrations for all the replicates.

Discussion. The oral microorganisms present in dental biofilm are considered to be crucial for the
initiation and progression of caries. It is known that the frequent consumption of carbohydrates, mainly
sucrose, can result in the appearance of cariogenic microorganisms, such as mutans and sobrinus strep-
tococci (Hamada ef al., 1984). The ability of mutans streptococci to produce extracellular polysaccha-
rides, mainly glucans, has been described as a critical factor in the pathogenesis of dental caries and
plaque formation and accumulation (Loesche, 1986). In this case, S. mutans and S. sobrinus should be a
prime target for any therapeutic agent aimed at preventing dental caries. Therefore, the antibacterial acti-
vity of clove oils against these bacteria could play an important role in preventing the formation of dental
plaque and caries.

Conclusion. Clove oil was found to have important antimicrobial activity against the two oral di-
sease causing bacteria. In this regard, the use of clove as an addition to dental products are valuable to
decrease the build-up of dental plaque and caries. It could also be a possible substitute with chemical and
synthetic antimicrobial agents.
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1Maejo yauBepcureTi, Yuanr-Maii, Tannaun,
on-Mapalu atsiHIars Kasak yiTThIK yHuBepcuteTi, Anmarsl, Kazakcran

KAJIAMITBIP MEH PRONG FA TABUFU MAWJIAPBIHBIH, STREPTOCOCCUS MUTANS /KOHE
STREPTOCOCCUS SOBRINUS MUKPOAF3AJTAPBIHA KAPCbBI AHTUBAKTEPHAJIJIBIK KACHETI

AnHoTtanusi. Makanajga Kanamislp MeH prong fa eciMaiKTepiHiH aybl3 KyBICBIHBIH McCeleNIepiH TYFbI3aThlH
OakTepusulapra Kapchl OEJICEHIUTIr KapacThIPUIBIN, MUHUMAJIBI 9CEpP €Ty KOHIEHTPAUMsIChl aHBIKTAIIbL. Jucnep-
CHOHJIBI TANJAy Ke3iHe, KaJaMIIbIp XKoHe prong fa eciMIiKkTepiHEeH AOCTYPIi KOJIMEH aJIbIHFAaH TAOUFU MaiiapIbiH
imi=me, streptococcus mutans JoHe Streptococcus sobrinus MAKpoar3anapblHa Kapchl KOFapbl OEIICEHIUTIKTI KajaaM-
TBIp TAOUFU Maiibl KOPCETTI. Ocep €Ty ayMarbl OpTallla ecenIeH coiikecinme 16.78 xone 16.68 MM TeH, ai exi O0ak-
TepHs YIIiH MAHUMAJIb HHTHOUPIIEY KOHIICHTPALUACH 2 MIIT/MIT MOHTE M€, COHBIMEH KaTap MUHHMAIIBI OaKTepH-
LUITI KOHIEHTPALHAChIH aHBIKTay OapbIChIHIA, KaJaMIbp TAOWFU MailbIHBIH Str.mutans MHUKpOAr3achlHa ocepi
JKOFaphl €KeH1 OAMKAIIBI.

Tyiiin ce3nep: kagaMnbip TaOUFU Maiibl, prong fa TaOUFK Maiibl, TUCTIEPCHOHIBI Ta1ay, MUHHUMAJIbl KOHIICH-
Tpanus, MUHUMAJIbl OaKTCPHUIMIATI KOHLEHTpAIWS, Streptococcus mutans, streptococcus sobrinus, anTuOaKTe-
PHAIIBIK KaCHeT.

Nalin Wongkattiya', I'. O. Hypruieyosa"?, B. B. Tiocionosa’

lyHI/IBepCI/ITeT Maejo, Unanr-Maii, Tannann,
*Kasaxckuil HalMOHAIBHBIH YHHBEpCUTET M. anb-Dapabu, Anvarsl, Kazaxcran

AHTUBAKTEPHUAJIBHBIE CBOMCTBA Y®UPHBIX MACEJI TBO3JIMKA 1 PRONG FA
INPOTUB STREPTOCOCCUS MUTANS U STREPTOCOCCUS SOBRINUS

AnHoTanus. B crarthe mokasaHa aHTHOAKTepHaibHAs aKTUBHOCTH JIBYX PACTEHHN NMPOTUB OAKTEPHiA, BBI3bI-
BaromuX OpaJIbHBIC HpO6ﬂeMbI, a TaK¥Xe 6I)Iﬂa BBIsIBJICHA MUHHUMAJIbHasA KOHIICHTpAL U BOSﬂeﬂCTBHﬂ ITUX paCTeHHfl.
[Ipu nuCHepCHOHHOM aHAJIM3e, CPEAU MONTYUYSHHBIX TPaJAUIHOHHBIM CIIOCOOOM, 3(UPHOE MACIO0 TBO3IUKH U prong
fa, BBICOKYIO aKTMBHOCTB ITPOTHUB IITAMMOB Streptococcus mutans u streptococcus sobrinus mokasano 3(pupHOe Mac-
710 TBo3ukH. CpeqHuil Maciitad BO3AeHCTBHS, COOTBETCTBEHHO, paBHA 16.78 1 16.68 MM, a MUHMMaIbHAs UHTHOU-
pyromias KOHIIEHTpAIus A OBYX Oakrepwii sBisiercs 2 mri/miu. OgHAKO aHAIN3 MHHAMAIBHOW OaKTepUITUIHON
KOHIICHTPAIIUH ITOKa3bIBAET, YTO TBO3AMYHOE Macio Ooiee 3(h(HheKTUBHO POTHB S. mutans.

KuroueBsbie ciioBa: 3pupHOE Maciio TBO3IUKH, 3pHUpHOE Macio prong fa, TUCTIEpCHOHHBIN aHAIN3, MUHAMATb-
Hasi MHIHOMPYIOIIas KOHIIEHTPAIHs, MUHUMAIbHAs OaKTepULUAHAS KOHLEHTPAIWS, streptococcus mutans, strepto-
coccus sobrinus, aHTHOAKTEpUATHHOE CBOMCTBO.
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ASSOCIATION OF GCG REPEAT POLYMORPHISM
OF THE GPXI GENE CODING SELENIUM DEPENDENT
ANTIOXIDANT ENZYME WITH ISCHEMIC HEART DISEASE
DEVELOPMENT IN KAZAKHSTAN POPULATION

Abstract. Human selenium dependent antioxidant protein GPX1 has been shown having a strong protective
role in cardiovascular disorders. The GPX/ gene has a unique GCG repeat polymorphism from four to six, resulting
in the protein with 5, 6 or 7 numbers of alanine repeats and has been noted in associations with various disorders in
different populations. The aim of this study was to evaluate whether this polymorphism is associated with ischemic
heart disease (IHD) development in population from Kazakhstan. We evaluated 360 patients with IHD and 341 cont-
rol volunteers. For detection of GCG repeats a real-time based, high resolution melting (HRM) analysis was applied.
Multiple logistic regression analysis was applied to assess the risk for different genotypes obtained. There were no
statistically significant associations of GPXIAla 5-7 alleles and IHD development for general ethnically mixed
group. Separate analysis of the main ethnic sub-groups showed that the presence of Ala5 allele significantly increa-
sed the risk of IHD among Kazakhs (OR=1.73; 95% CI=1.31-2.29; ¥2 = 17.248, p = 0.005). For Russian ethnic sub-
group statistically significant associations for 4la 5-7 alleles were not observed. But there is a higher risk tendency
for GPX1Ala7 allele (OR=1.37) and less for Ala6 (OR=1.20). The presence of at least one Ala5 allele of GPXI gene
in genotype is associated with an increased tendency of IHD among Kazakhs.

Key words: oxidative stress, antioxidant system, glutathione peroxidase, Ischemic heart disease.

Inflammation accompanying all stages of ischemic heart disease development is characterized by the
formation of an excessive amount of reactive oxygen species (ROS). Having a high reactivity and
generated in a large amount, they can potentially interact with molecules that are not participants of vital
signaling pathways and lead to destruction of cell components. Human glutathione peroxidase 1 (hgpx1)
catalyzes the reduction of hydrogen peroxide and lipid hydroperoxides molecules which take place at high
levels in the IHD conditions[1]. Low levels of red-cell GPX1 protein were observed as an independent
risk factor for cardiovascular events [2]. Studies in mice show significant destruction of endothelial,
vascular and cardiac tissue structure in heterozygous GPX1(+/-) carriers [3], [4], [S]. Regulation of GPX1
expression and its protein activity is complex and many outer and inner gene factors can potentially be
involved. In the GPXI gene protein coding region, it was identified several polymorphisms affecting
GPX1 protein activity individually or in linkage disequilibrium [6]. Specific GCG repeat polymorphism
located in the exonl region has been noted to change the GPX1 activity and shown in associations with
various disorders in different populations.

In this study we examined the hypothesis that GPXI in-frame GCG repeat polymorphism, resulting
in the GPX1 protein with 5, 6 or 7 numbers of alanine repeats, may play a role in the pathogenesis of IHD
in Kazakhstan population.
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Materials and methods. Study subject. Place of collection of biomaterials and participants personal
data was «City Clinical Hospital Nel» (Almaty, Kazakhstan), cardiology department and «Kazakh-
Russian Medical University». The study was approved by the ethics Committee («Kazakh-Russian
Medical University» local ethics Committee, Almaty (protocol No. 36 of January 5, 2016)). All biological
samples and participant data were collected only on a voluntary basis, after signing an informed consent
to participate in the research.

Peripheral blood samples were collected from 360 patients with stable forms of angina pectoris
(angina pectoris of I-IY classes according to the Canadian classification of cardiologists, Association of
Cardiologists of the Republic of Kazakhstan [7]), with chronic heart failure of II-III classes [8] and
postinfarction cardiosclerosis. Diagnosis of IHD was based on WHO criteria and was established after
diagnostic stress tests or coronary angiography, evaluation of the presence of a chest pain syndrome,
confirmed by ECG data and cardiospecific enzymes (troponin, myoglobin, creatine kinase).

Control blood samples were obtained from 341 healthy donors without clinical manifestations of
IHD, without family history of atherosclerosis and ischemic events at ECG, oncology, autoimmune di-
seases, any hereditary diseases and acute/chronic inflammatory diseases. Control and IHD patients groups
were selected to each other according to the questionnaire personal data. Questionnaires contained
detailed information about ethnicity, demographic status, blood pressure, habits (tobacco, alcohol, diet)
and previous illnesses, other concomitant illnesses.

DNA isolation .Genomic DNA was extracted from EDTA-treated peripheral blood samples using
«Genomic DNA Purification Kit» (Thermo Scientific, USA). Qualitative and quantitative characteristics
of the DNA samples were estimated by spectrophotometry (Eppendorf Biophotometer plus, Germany).
Isolated DNA samples were stored at —20C.

GCG repeat genotyping. Genotyping of all samples were performed using a real-time based high
resolution melting (HRM) analysis. Samples with the known genotypes were used as control standards for
identification of unknown samples.

Ampliconsize detection of samples as control standards. Genotypes of samples used in HRM as the
control standards were identified by usual PCR amplification of GPXI region containing target GCG
repeat. 20ul of PCR mixture contained 50 ng of target genomic DNA, 10ul 2x PCR Master Mix (0.05
U/uL Tag DNA polymerase, reaction buffer, 3.5mM MgCl,, 0.4 mM of eachdNTP (Thermo Scientific))
and 5pM of each specific primer (GPX1 F: 5°~GAA ACT GCC TGT GCC ACG TGA CC-3’; GPX1 R:
5’-CGA GAA GGC ATA CAC CGA CTG GGC-3"). PCR optimized conditions: initial pre-incubation 3
min at 95°C, 35 cycles of denaturation 30 sec at 95°C, annealing for 30 sec at 60°C and extension for 1
min at 72°C. This resulted in production of three PCR products of 165, 168 and 171bp, representing the
alleles with five, six or seven Ala repeats respectively. Allele sizes were determined by separation of the
PCR products in 25% polyacrylamide gel electrophoresis (Sigma-Aldrich, USA) with the following
visualization under UV light.

Ampliconsize detection by high resolution melting analysis. The same high-purity primers were used
for amplification of target GCG containing sequence of GPX! gene. PCR reaction conditions were highly
optimized for HRM amplification. For each reaction previously diluted up to 5ng/ul in TE buffer DNA
was used. Reaction was performed in the mixture of 5ul 2xPCR Master Mix (0.05 U/uL Tbr DNA
polymerase, SYBR Green I, optimized PCR buffer, 5SmM MgCl,, 0.4 mM of each ANTP (DyNAmo Flash
SYBR Green qPCR Kit, Thermo Scientific, USA), 3pM of each specific primer and 25ng of genomic DNA
in a total volume of 10ul. HRM-PCR was started with an initial activation of hot-start version of TorDNA
polymerase at 95°C for 7 min, then followed by 40 cycles of 95°C for 15s, and 60°C for 20s and 72°C for
1 min. To facilitate heteroduplex formation, reactions were heated slowly until 95°C during 30s and then
cooled to 40°C for 1 min. A melting curve was detected by heating the reactions from 60°C to 98°C at
0.2°C/second. Amplification was done on Piko Real time Thermal Cycler (Thermo Scientific, USA) with
subsequent detection and analysis of samples genotypes by using the supplied Thermo Scientific Piko
Real Software 2.2.

Results were analyzed as fluorescence (F) versus temperature (7) graphs. The data were also
analyzed using normalization, temperature shifting and difference plots. Genotyping of all samples was
performed in three replicates and scored by different individuals to avoid genotyping error.
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Statistical analysis. To compare the distribution of variables between case and control cohorts a
Student’s ¢-test was used. Allele frequencies were calculated according to the standard Hardy-Weinberg
equilibrium (HWE) for 3 alleles. Estimation of the coefficient of relative risk was calculated by the
method of «odds ratio» (odd ratio - OR) in conjunction with an estimate 95% confidence interval (95%
CI) and the «Chi-square» test (x°) for 3 alleles (degrees of freedom = 2) and 6 genotypes (degrees of
freedom = 5). We performed general model of multivariate analysis taking into account all alleles and
genotypes separately. Each homozygous state allele effect was estimated in combinations with these allele
heterozygous genotypes and other genotypes which are not included in this allele. Separate analyses were
done for main ethnic groups (Kazakh and Russian). A p-value of <0.05 was considered statistically
significant.

Results. Cohorts’ characteristics. For genotyping and associative analysis we included all 360 pa-
tients and 341 healthy volunteers. The main characteristic data are summarized in Table 1. The average
age and smoking status in two groups investigated were not statistically different (p>0.05). There were no
detected differences in sex between men and women in two groups. As population studied is ethnically
mixed, we distinguished three ethnic sub-groups found in our cohorts. The prevalent sub-group was
Kazakhs, then Russians and other Asians (Koreans, Uighurs, and Kyrgyz) as among the control as among
the IHD group. The ethnic’s ratio in both groups was almost identical: 63.88% Kazakhs, 26.94%
Russians, 8.21% other Asians in IHD cohort and 69.5% Kazakhs, 19.94% Russians, 9.68% Other Asians.

The total cholesterol level standard 5.02mmol/L. was taken into account for both groups. In IHD
group the total cholesterol level was more than 5.02mmol/L and in control group this level did not
exceeded 5.02mmol/L.

Table 1 — Main characteristics of IHD group and control group

Characteristics [HD group Controlgroup t pvalue
n 360 341
1923 - 1970 1921 -1970

Age () (60 + 12.04) (52 +13.23) 0.51 0.699

Male 91 (25.27) 109 (31.96) 1.628 0.350
Gender, n (%)

Female 269(74.72) 232 (68.03) 1.042 0.486

Kazakhs 230 (63.88) 237 (69.5) 0.908 0.530
Ethnicity, n (%) OtherAsians 28 (8.21) 33 (9.68) 0.840 0.555

Russians 102 (28.32) 71 (20.82) 1.925 0.305

Smokers 41(11.39) 57 (16.71) 1.796 0.323
Smokingstatus, n (%)

Non-smokers 319 (88.61) 284 (83.28) 0.758 0.587
Totalcholesterol, mmol/L >5.02 (5.47+0,09) <5.02 (4.0140,06) 13.498 0.047
Bloodpressure, mmHg >140/90 120/60

GPXI1 HRM data results. GCG repeat polymorphism was successfully genotyped for all DNA
samples isolated from blood of 360 IHD patients and 341 healthy people. 30 DNA samples were
genotyped by separation of PCR products in 25% polyacrylamide gel electrophoresis for identification of
6 possible genotypes, used later on HRM genotyping as control standards with known genotypes.

For 671 other DNA samples, 659 samples were completely genotyped by HRM analysis (figure 1A).
Absolute fluorescence varied from sample to sample. Melt curve raw data were plotted as fluorescence
versus temperature. All samples had clear and high peaks on derivative melt curve plot without peaks of
lower intensity represented nonspecific products (figure 1B). Genotypes results were better visualized
using fluorescence-normalized melting curves (figure 2A) and difference plots (figure 2B). 12 samples
were not genotyped by HRM as they gave the same but nonspecific melting curve distinct from melting
curve of the known samples. They were repeatedly genotyped by separation in 25% polyacrylamide gel
electrophoresis.
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Figure 1 — Real-Time PCR data showing DNA Melt Profiles of the analyzed genotypes.
A: A standard melt curve plot. B: A derivative melt curve plot
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A: Melting curves after fluorescence-normalization. B: Fluorescence difference plots of the normalized data

L)}



ISSN 2224-5308 Cepus 6uonoeuueckasn u meouyunckas. Ne 2. 2018

GPXI GCG genotyping results. Genotyping of GPXI GCG repeat polymorphism for the general
ethnic group showed distribution of genotypes frequencies in accordance with Hardy-Weinberg
equilibrium: for the controls (y’=2.517; p=0.998) and for the experimental group (y°=9.524; p=0.090).

In the general population, we did not find statistically significant associations between GPXI Ala
repeats and the risk of IHD. General model of inheritance showed a tendency for two genotypes to have
risks properties: Ala7/7 OR=1.67 and Ala5/5 OR=1.27, y’=3.818; p=0.148.

Statistically significant associations of GPXI Ala repeats with IHD were obtained for Kazakhs when
a separate analysis of the ethnic sub-groups had been done (Table 2). The Ala5 allele demonstrated high
and significant risk of IHD (OR=1.73; 95%CI=1.31-2.29; 5° = 17.248, p = 0.000), which is expressed in
homozygous state (4la5/5 genotype: OR=1.88; 95%CI=1.30-2.71; y* = 16.902, p = 0.005), but not in
heterozygotes: Ala5/6 — OR=0.91, and Ala5/7 — OR=0.54. Ala6 (OR=0.69) and Ala7 (OR=0.47) alleles
had a protective properties which positive effect was more expressed in Ala6/7 genotype (OR=0.33;
95%CI=0.12-0.92; y° = 16.902, p = 0.005).

Table 2 — Association between the GPX1 GCG polymorphism and IHD in Kazakh ethnic group

Al.lczlrensbaiizgﬁaol;esles Controls IHD patients OR (95% CI) P p-value
Multiplicative model (df=2)
Ala5 339 293 1.73 (1.31-2.29)
Ala6 98 133 0.69 (0.51 —0.94) 17.248 0.000
Ala7 23 48 0.47 (0.28 — 0.78)
General model (df=5)
Ala5/5 126 93 1,88 (1.30 - 2.71)
Ala5/6 71 78 0,91 (0.62 — 1.34)
Ala6/6 11 20 0,54 (0.26 — 1.16)
Ala5/7 16 29 0,54 (0.28 —1.02) 16902 0.005
Ala6/7 5 15 0,33 (0.12 - 0.92)
Ala7/7 1 2 0,51 (0.05 - 5.70)

For Russians there was an opposite association of results of GPXI alleles and genotypes with IHD.
Ala5 allele had a nonsignificant protective effect according to multivariate model of inheritance
(OR=0.67; y* = 3.346, p = 0.188), whereas Ala6 and Ala7 alleles had risk properties (4/a6 OR=1.20; Ala7
OR=1.37). General model of inheritance shows the risk for 4/a6/6 (OR=1.38; 95%CI=0.58-3.29) and
Ala7/7 (OR=2.16; 95%CI=0.42-11.00) genotypes, and protective role for Ala5/5 genotype (OR=0.59;
95%CI=0.27-1.32). But these data also were not statistically significant (y° = 3.398, p = 0.183). There
were no statistically significant associations with [HD among Other Asians.

Discussion. General and specific population characteristics are a key moment for further data
processing and correct results obtaining. In our study, all individuals passed strong selection procedure to
be included in the control or IHD group, to make groups that are the most appropriate to each other for
minimization of undesirable impacts from other influencing factors. According to questionnaire data used,
there were no statistically significant differences between case and control cohorts on the main population
characteristics as ethnicity, age, sex, tobacco smoking and other disorders that may cause an oxidative
stress and IHD. Average total cholesterol was statistically different between case and control. Individuals
with only normal blood pressure (120/60 mmHg) were included in control group, whereas individuals
with blood pressure more than 120/60mmHg with manifestation in current time were included in IHD
group. In this study we did not account more detailed data on lipoprotein panel of blood (LDL, HDL,
triglycerides) because they were not available for us.

For genotyping GPXI GCG repeat polymorphism (representing 5-7 alanine residues repeats in the
GPX1 protein) we chose a real-time based HRM method as it had been demonstrated a suitable, fast and
inexpensive method for short tandem repeats revealing [9], [10]. Another criterion for choosing this
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method was its high accuracy for different mutations screening and polymorphisms genotyping [11], [12],
[13], [14]. In our work, we confirm its high sensitivity in GPXI GCG repeat genotyping. For 701 DNA
samples, 689 gave clearly visible genotype-specific melting profiles and were completely and successfully
genotyped. 12 DNA samples gave the same but non-specific melting profiles. Genotyping by usual PCR
in slow-timing PAGE gel electrophoresis (25%) revealed genotype-specific bands. Another non-genotype
specific melt profiles may indicate the presence in amplified region an additional site-specific mutation
and further sequencing analysis is needed. It is noteworthy that these melt profiles were fixed mainly
among the IHD group: 10 samples in the IHD group versus 2 samples in the control.

Genotyping of GPXI GCG repeats in general population did not reveal any statistically significant
associations with IHD. This is maybe due to the presence of three different ethnic groups: Kazakhs, Rus-
sians and other Asians, genetically and historically differ. Analysis of associations in these sub-groups
separately shows opposite associative results for Kazakhs versus Russians. A/a5 allele demonstrated a
positive risk factor in IHD development for Kazakhs, whereas two other alleles Ala6 and Ala7 show
strong protective effect (4/la6 OR=0.69, Ala7 OR=0.47). In Russians sub-group statistically significant
data were not shown but there is a tendency of Ala6 and Ala7 alleles to risk effects. Russian group is two
and a half times smaller than Kazakhs and for gene polymorphism with three alleles there should be a
larger group to achieve a statistically significant data. Additional genotyping on larger Russian cohort is
needed to obtain data for an unambiguous association conclusion. However, these data already show the
importance of the genetic aspect of ethnicity in the development of IHD pathology. Lifestyle features
historically entrenched among ethnic nations and genetically selected may have different effects on
modern urban changes leading tohealth problems.

Despite the fact that little is known about the specific molecular mechanism of the effect of the GCG
repeat on the functions of the GPX1 protein, the accumulated literary data, as well as the data obtained by
us, clearly complement the idea of its important functional role in the body. Since Shen Q et al.[15] first
published the data on the presence of an in-frame GCG repeat in GPX/ gene and showed its high
instability in vitro on the human myeloid leukemia cell line; little new data were obtained revealing the
molecular mechanism of the effect of this polymorphism on GPX1 activity. In addition, it was identified
additional single polymorphic cites in GPX! gene including promoter regions that may affect GPX1
protein activity in cells [16]. It has been shown the GCG repeat alleles in linkage disequilibrium with the
Prol98Leu alleles [6]and — 602A/G, -2C/T [17]. Hamanishi T. et al. indicated that the combination
Ala6/198Leu had a 40% decrease in enzyme activity in vitro functional analysis. Moreover ,he showed
functional combinations of —602A/G, +2C/T, 5A4la/6Ala and Prol98Leu in GPXI that are significantly
associated with the intimae-media thickness of carotid arteries and the risk of cardiovascular diseases in
type 2 diabetes patients [6]. Winter J. et al revealed a significant association between the GPX16Ala allele
and the risk of coronary artery disease but not in co-segregation with Pro/98Leu [18]. An interesting
conclusion was done by Hardie J. et al under observation of SOHdG (8-hydroxydeoxyguanosine) level
changes in normal and tumor lung tissues [19]. Although there was no significant differences between
8OHdG levels in tumour and normal lung tissue but there was a tendency to reduce the level of SOHdG in
individuals possessing the Ala6 alleles in normal tissue. Besides, loss of heterozygosity (LOH) in this
region demonstrated an increase of SOHdG levels and reduce of GPXI activity in tumour lung tissues,
comparing to normal. A case-control study had done by Kote-JaraiZ. et al. did not find any associations
of GCG repeat polymorphism and young onset prostate cancer in Caucasian patients living in England
[20]. Also, this GCG repeat polymorphism individually and in combination with Prol98Leu was noted to
be associated with low bone mineral density (BMD) in Slovenian population [21]. Separately, it should be
mentioned an event of LOH in the GCG repeat locus of GPX! gene widely observed in different cancer
types development [22], [23], [24]. Allelic loss of alanine repeats region may significantly increase up to
42% of colorectal cancer events[25].

Data obtained in our research and controversial literature data show a complex and significant role of
GCQG repeat polymorphism in diseases development. This, undoubtedly, requires further epidemiological
and molecular-genetic studies, paying attention to the ethnic component of the population because even in
a relatively small population, ethnic differences in association are evident, which are apparently caused by
lifestyle characteristics.
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Conclusions. The present data demonstrate thatan in-frame GCG repeat polymorphism in GPXI
gene, resulting in the protein with 5, 6 or 7 numbers of alanine repeats is associated with IHD develop-
ment for Kazakh ethnic group in ethnically mixed Kazakhstan population. For Russian and other Asians
ethnic groups it is necessary to do additional case-control studies on larger groups of each ethnic cohort
separately. Moreover, besides commonly used parameters for cardiovascular diseases such as main
symptoms, blood pressure, ethnicity, age, gender, smoking status, it is necessary to obtain and consider
detailed information on lipoprotein panel, fasting glucose, medical taking, diet, so as to obtain as much
information as possible on all factors that may influence antioxidant homeostasis in the body.
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JI. A. CkBopuosa', A. B. Ileppuanesa’, E. M. Xycannosa',
A. T. Manmapunosa’, b. O. Bekmanos', JI. B. JKaucyriposa'

lKP BFM FK «Kainrmbl reHeTHKa k9HE HUTOJIOTUSI UHCTUTYThI», AnimaTsl, KazakcTas,
2Ka3a1<CTaH-Pecel71 MeININHAIBIK YHUBEPCHUTETI, AnMatel, KazakcTan

KA3AKCTAH NONIYJIANUACBIHJA )KYPEK HINEMUSJIBIK AYPYJIAPBIHBIH JAMYBIMEH
JKAHAMAUJIBIK CEJEHII KOATAMTBIH AHTUOKCUJIAHTTHI ®EPMEHTIH, GCG
KAWUTAJIAHATBIH GPXI T'EHI IOJIUMOP®U3MIHIH, ACCOLIUALIASACHI

AHHOTAUMsA. AJTAMHBIH CEJICHHITEe TOYEN/ i aHTHOKCUAAHTThI npoTerHi GPX1Kypek-KaHTaMbIp aKayiapbiHaa
epekiiie KopraHbii pesine ue. GPXI reninae TeprreH anteira aeidin GCG Oiperei KaiiTagaHaThIH, HOTHXKECIHIC S,
6 Hemece 7 KaiiTanaHOaJIbl allaHMHl TPOTEUHIe SKEJIETIH JKOHE SPTYPJIi HOMYJISILMsIIapAaFhl TYpJli Oy3bUIbICTapMEH
OaiinanbicKaH nonumMopdu3mi 6onapbl.

byn 3eprreyaiH Heri3ri mMakcaTbl atanfaH noauMop¢u3MmHiH KazakcTaH momyssiiusChIHIA JKYPEKTiH HIlle-
MuUsUTBIK aypysiasiH (OKMA) namysiMen OaiinanbichiH aHbIKTay 0051161, MyHaa KA 6ap 360 Haykac neH 341 epikri
Oakputay tom amampiapbl Oaranmannbpl. CGG kalftanaHyblH aHbIKTay YIUIH «HAaKThI-yakbIT» jkarfgaibinparsl [1TP
(HRM) ranpaysl konmpaHbuipl. Kem Kypamipl JIOTHCTHKAIBIK PETPECCUSUIBIK Taliay allblHFAH SPTYPJi FeHOTHI-
TepIIiH 9cepiH Oarayay/a maiaaaaHbUIIbL.

XKammer sTHUKANBIK apanac Ton yuriH GPX1Ala5-7 annennepi men JKMA namybl apachblHOa CTaTHCTHKAJIBIK
MaHbBI3bl OaWTaHBIC OOJMANTHIHABIFEI AHBIKTANIBI. HEri3ri 3THUKAJBIK Killll TONTAPIbl KEKE Talaay apKbUIbI,
Kazakrap apaceiHaa Ala5 amneninin Oomybl JKUWA xayinmin endyip aprrThipaThiHbl kepcerinai (OR=1.73;
95%CI=1.31-2.29; y2 = 17.248, p = 0.005). ¥iThI OpBIC dTHUKAJBIK TONTAp YUIiH Ala 5-7 amnenaepi meH XXUA
apachblHlla CTaTHCTHKAJBIK MaHbI3/bl OaiianeicTap Oalikanmansl. Anaiina, GPXI Ala7 amneni yumiH KayinTiH
xorapsuiay (OR = 1.37) xone Ala6 anneni yurin kayintig Temerney (OR = 1.20) TenaeHuusuiapsr Oaiikaiasipl.

GPX] reniHiH eH keM Jerenze Oip Ala5 amieniniH reHoTunte 00yybl Kazakrap apackinga KA ecy mporte-
cimMeH OaiilaHbICTHI.

Tyiiin ce3mep: TOTBIFYy CTpecci, aHTHOKCHUAAHTTBIK Kyie, TIyTaTHMOHINEPOKCHAa3a, KYPEKTIH HILEMHUSIIBIK

aypyslL.
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1”I/IHCTHTyT O6meii I'erernkn n [utonorun”KH MOH PK, Anvartel, Ka3axcran,
ZKaszaxcko-Poccuiickuii MenunuHcknid yHUBepcuTeT, Anmarsl, Kazaxcran

ACCOIMALIUA ITIOTITUMOPPU3MA GCG, 'EHA GPX1,
KOJUPYIOIIEIO CE.JIE}I—SABI/ICPIMI)IFI AHTHOKCHUJIAHTHBIN BEJIOK,
C PABBUTHEM HMIIEMHWYECKOH BOJIE3HHU CEPJALA B KASAXCTAHCKOU NMONYJIsSINUAN

Annotanusi. HeoqHokpaTHO, OBUIO 1TOKA3aHO, YTO CEJICH-3aBHCUMBIA aHTHOKCHUAAHTHBIN OeJOoK gpx/ mposiB-
JISI€T CUJIBHYIO 3alUTHYIO POJib IPU CEPAEUHO-CcOCYyIUCThIX paccTpoiictBax.l'en GPX1 mmeer yHuKanbHbINA Tpex-
HykieoTuaHbIH nonuMopdusmM GCG, OT 4eThpex 10 HIECTH, B pe3ybTaTe 4ero 0eJI0K MOXKET Coaepxarthb OT 5, 1o
7 IOBTOPOB aJaHWHA B KOAUPYIOMIEH MOCIeI0BaTeIbHOCTH. JJaHHbBII momuMophu3M OBLT OTMEUCH B aCCOIMAIIUAX C
Pa3INYHBIMY 3a00JI€BaHUAMH B Pa3HbIX MOMyssuusx.Llenpto Hamero nccaenoBaHus ObUIO OLEHUTD, CBSI3aH JIM 3TOT
nmomuMopdu3M ¢ pazBuTHeM ureMudeckoit 6onesnn cepamna (MbC) y Hacenenus Kazaxcrana.

s nccnenoBanust Obuti otoOpansr 360 manuentoB ¢ UBC u 341 ycmoBHO 310poBEIX mroped. st ompene-
nenusi GCG MmoBTOpPOB HMCIONB30Bamu MeTon pean-taitM I[IIP ¢ mpumeHeHHWEeM BBICOKOPA3pemaloniero aHaau3a
wranerns JJHK (HRM). Jlns omeHKH pUCKa IMONTYyYEHHBIX T€HOTHIIOB, OBLT MMPHIMEHEH MHOKECTBEHHBIA JIOTUCTH-
YeCKUH PerpecCUOHHBIIN aHaIN3.

Jyist o01eld, 3STHUYECKH CMEIIAHHOM IPYIIIbI, CTATUCTHYSCKH 3HAYUMBIX accolanuii amieneii GPX1 Ala 5-7 u
pasButust UBC BbisiBIeHO He ObLI0. AHAJIM3 OCHOBHBIX STHUYECKUX MOJIPYHI B OTAEIBHOCTH, ITOKa3ajl, 4TO Halu-
yne ayutensidla5 3nauntensHo yBennumuBaeT puck MBC cpenn KazaxoB(OR=1.73; 95%CI=1.31-2.29; x2 = 17.248,
p = 0.005). dns Pycckoii STHHYECKOH MOArPYNIIBI CTATHCTHYECKH 3HAYMMBIX acconuanuii aist ateneid Ala 5-7 ne
HaOmonanocs. Ho MoxkHO oTrmeTuTh noBbimeHHbIH pruck st atenss GPX1 Ala7 (OR = 1,37) u menee mns Alab
(OR = 1,20).

Takum 00pa3om, HAIMYKE B TEHOTHIIE XOTAOBI ogHOTO aiviens Ala5 rera GPX1, yBenmuuuBaeT pucK pa3BHTHS
UBC y Kazaxos.

KaroueBble c10Ba: OKCUIATUBHBINA CTPECC, aHTHOKCHIAHTHAs CUCTEMA, IIIyTaTHOH MEPOKCHAA3a, HIeMHUYec-
Kast 00JIe3Hb cepra.
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PHYTOCHEMICAL ANALYSIS AND DEVELOPMENT
OF PRODUCTION OF BIOLOGICALLY ACTIVE COMPLEX
ON THE BASIS OF RAW MELISSA OFFICINALIS L

Abstract. In this study, a comprehensive study of wild and cultured plants of the genus Melissa (Melissa
officinalis L) was developed. It was determined the purity of the raw materials: moisture, total ash, ash insoluble in
10% HCI, sulphate ash, extractives. Macro- and microelement composition of total ash by atomic absorption spec-
troscopy was analyzed. The analysis of the component composition of the main classes of natural substances was
conducted. the basic technological parameters of obtaining biologically active complex of the studied plant species
by varying the nature of the extractant, its ratio of raw materials, time, and frequency extraction were worked out.

Key words: Melissa officinalis L, extractives, moisture content, total ash, ash insoluble in HCI , sulphate ash,
macro- and microelement composition, atomic absorption spectroscopy, phytochemical analysis.

One of the priorities of the development of home science and practice of chemistry of natural
compounds is the more complete use of own resources of wild and cultivated plant raw materials and the
creation of effective drugs based on it, affordable and not inferior in quality to foreign analogues. Among
natural biologically active compounds used for the treatment of upper respiratory tract diseases, special
attention should be paid to plants of the family Lamyaceae Lindl (clear flow) [1].

The genus Melissa (melissa) includes, from 2 to 10 species. It grows like a weed plant in orchards,
roads, fields, occasionally wild in the lower belt of mountains, and this plant is also cultivated. The most
valuable species is Melissa officinalis L (lemon balm), home to which is the eastern Mediterranean region.
Cultivate melissa medicinal in many countries of the world, where it is registered as pharmacopoeial
plants.

In the culture this plant is introduced throughout Europe and North America and in Kazakhstan the
plant is introduced in the regions like South Kazakhstan (Shymkent), Zhambyl (Taraz), Kyzylorda,
Almaty regions. Wild species of Melissa officinalis L are common in Central and Southern Europe, the
Caucasus, Middle and Near Asia, North Africa and North America [2].

The biological value of the raw material of lemon balm is caused by a complex of biologically active
substances, such as ether compounds, phenolic substances, vitamins.

Phenolic compounds of Melissa officinalis are represented by phenolcarboxylic acids and their
derivatives, flavonoids and coumarins. Analysis of literature data shows that, in the lemon balm me-
dicated grown in Europe, n-coumaric, ferulic, kaftaric and coffee acids have been identified. Other
researchers have identified rosemary, coffee and protocatechuic acids.

In addition, flavonoids, the glycosides of luteolin and apigenin, are characteristic of this plant. The
aqueous extract of lemon balm contains hydrolysable tannins in an amount of 4.32% and flavonoids in an
amount of 2.06% [3].

Healing properties of the aerial part of the lemon balm are caused by the high content of essential oil.
Its most characteristic components are monoterpenes - citral, geraniol, nerol, citronellol, citronellal.
Melissa essential oil also contains linalool, geranilacetate, myrcene, n-cymene, beta-cariophyllene oxide,
beta-cariophyllene and other terpenoids, and more than 200 compounds have been isolated and described
in total.
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The second group of components of essential oil are phenylpropanoids, among which the most
characteristic is rosmarinic acid. Phenylpropanoids are a class of plant organic compounds of the aromatic
series, which are synthesized in a shikimate way, mainly through the amino acid phenylalanine. A
characteristic structural fragment is a benzene ring with a branched three-carbon chain attached to it.
Phenylpropanoids have a wide range of functions - protection from herbivorous animals and microbial
diseases, protection against ultraviolet light, serve as structural components of cellular stains, pigments,
act as signal molecules. Phenylpropanoids are also represented by ethyl ester of rosmarinic acid, caffeic
acid, chlorogenic acid, n-coumaric acid, ferulic acid and synapic acids. The content of rosmarinic acid in
melissa leaves is from 0.54 to 1.79% [4].

Melissa leaves also contain triterpenes - ursolic and oleanolic acids (0.50% and 0.17%, respectively)
and their derivatives, terpenoids - nerol, geraniol, nerolic acid glucosides. They found bitterness, cou-
marins (esketuin), up to 5% tannins, succinic acid, mucus, tetrasaccharide stachyose (a combination of
two galactose residues with glucose and fructose), carotene (0.007-0.01%), vitamins C (0.15 %), B1, B2,
E[1,2].

Melissa is widely used in medicine, in the perfumery, cosmetics and food industries in many coun-
tries. Raw melissa has sedative, spasmolytic, immunomodulating, antidepressant, antihistamine, anti-
oxidant, anti-inflammatory and antimicrobial effects. In addition, it was found that this plant has antiviral
activity against viral infections, such as smallpox, influenza, herpes [5].

Medicines, which include lemon balm, have pronounced soothing, antispasmodic and carminative
properties. It has been established that melissa shows an easy hypnotic effect. Such pharmacological
activity is mainly due to the components of the essential oil. Sedative and spasmolytic effects are mani-
fested with the application of small doses of lemon balm, and the subsequent increase does not enhance
these effects [6].

In the seeds of lemon balm it contains up to 20% of fatty oil.

Melissa tincture shows protective effect with experimental stomach ulcer. At the same time, it is
established that it enhances the motility of the stomach, has choleretic and haemostatic properties. In the
experimental animals, the antispasmodic effect of melissa has been established. Its tincture reduces the
tension of the smooth muscles of the intestine, shows bronchodilator properties.

Melissa essential oils show anti-inflammatory, bacteriostatic and antiviral properties. Japanese
scientists conducted a study of the antimicrobial activity of essential oil components of the plant Melissa
officinalis L against a number of pathogenic fungi and microbacteria of tuberculosis. The most active
were aldehydes (citral, citronelal), and less active alcohols (geraniol) essential oil of the plant [7].

The purpose of the research work is to substantiate the possibility of using the cultivated and wild-
growing species Melissa officinalis L, introduced under the conditions of the Almaty region to obtain an
extract with the subsequent study of the chemical composition.

The objects of the study are samples of a plant of the family Lamiaceae genus Melissa (Melissa) and
its appearance Melissa officinalis L (Melissa officinalis). Raw materials individually cultivated at the
experimental site of the laboratory of medicinal plants of the institute of phytointroduction and botany
under the Ministry of Education and Science of the Republic of Kazakhstan, the city of Almaty and the
wild type of lemon balm prepared in Almaty region.

Experimental part and discussion

The selection of raw material is determined by its former prisms and personal indications (to exert, to
keep, to contain explosive substances).

All the indications of the distribution were determined by the methods of the SP RK, the Euphemistic
Map and other literature sources [8, 9]. The data are presented in table 1.

As can be seen from the data presented in Table 1, the resistance of the plant in a plant of the culti-
vated species (5.36%) is greater than that of the plant in the sample of the wild-growing species (4.42%)
less.

The content of extractives in medicinal plant raw materials is an important numerical indicator that
determines its good quality, especially for those types of raw materials in which the quantitative deter-
mination of active substances is not carried out.
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Table 1 — Numerical requirement for publication of the type of Melissa officinalis L

Plant Melissa officinalis L
References are requested - -
Cultured Wild-growing
Implication, % 5,36 4,42
Total wt, % 791 10,60
Sulphate Salt, % 15,36 15,74
HCl of ash, % 13,80 14,68
Containment of detective substances (70% alcohol) 41,40 38,03

Depending on the chemical composition of the medicinal plant material and the solvent used, certain
active and concomitant substances pass into the extraction.

The solvent, which should be taken when determining extractive substances, is indicated in the
relevant specification for this type of raw material. Usually it is the same solvent that is used when
preparing a tincture or extract from this raw material. Most often it is ethyl alcohol (50 or 70%) or water.

From the data of table 1, it follows that the greatest amount of extractive substances is extracted by
the cultivated plant species.

In the plant raw material, the ash of total, sulfate ash, ashes is insoluble in 10% HCI, which is the
residue after treatment with the total HCI ash and consists mainly of silicates, which are a natural compo-
nent for some objects, but more often the result of contamination of the raw materials with sand, earth and
stones. Thus, the increased content of insoluble in hydrochloric acid part of the ash indicates a significant
content in the vegetable raw material of the mineral impurity. The amount of sulfate ash is commensurate
with the content of metals in plants that form sulfate-insoluble in water. The content of all ash species in
the aerial part of the plant does not exceed the maximum acceptable value for pharmacopoeial samples.

The next parameter of the definition is the mineral composition. The investigated plant species have a
high ash content.

Mineral elements by their content in the plant are divided into macroelements, microelements and
ultramicroelements. The macroelements include Na, K, Ca, Mg, their content in the ash is measured in
hundredths of a percent. Microelements: Zn, Cu, Ni, Mn, Fe.

The aboveground part contains macro elements: K, Ca, Na, Mg; microelements: Mn, Fe, Cu, Zn, Ni.
Potassium and sodium play a leading role in regulating the water-salt balance and acid-base balance of the
body. Calcium plays a huge role in the life of the human body. The human body contains 1000-1200 g of
calcium, 99% - is included in bone tissue, dentin, enamel of the teeth, and 1% plays an extremely
important role as intracellular calcium, blood calcium and tissue fluid, that is, it plays an important role in
the formation of bones. Magnesium participates in many processes occurring in the body - in energy
production, glucose assimilation, neurotransmission, protein synthesis, bone tissue building, regulation of
relaxation and tension of blood vessels and muscles. Manganese affects the development of the skeleton,
participating in the process of osteogenesis, and therefore is necessary for normal growth. Manganese
participates in the reactions of immunity, in blood and tissue respiration, supports reproductive functions,
participates in the regulation of carbohydrate and lipid metabolism. Zinc is part of the active center of
several hundred metal-enzymes. It is necessary for the functioning of DNA and RNA polymerases, which
control the processes of transmission of hereditary information and the biosynthesis of proteins, and
thereby the reparative processes in the body. Nickel is involved in stimulating the processes of hema-
topoiesis, the activation of certain enzymes. It has a high ability to enhance redox processes in tissues.
Nickel in combination with cobalt, iron, copper participates in the processes of hematopoiesis, and
independently - in the exchange of fats, providing cells with oxygen. In certain doses, it activates the
action of insulin. [ron is the most important trace element, takes part in respiration, hematopoiesis,
immunobiological and oxidation-reduction reactions, is part of more than 100 enzymes [10, 11].

In the total ash, the content of macro- and microelements was determined by atomic absorption
spectroscopy. The data are presented in table 2, 3.

From the data of tables 2 and 3, it should be noted that the greatest amount of macro- and
microelements is in the plant Melissa officinalis L, a wild-growing species. In the above-mentioned mass
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Table 2 — Macroelements content - K, Ca, Na, Mg

Plant Melissa officinalis L
Macroelements
Cultured, % Wild-growing, %
K 1.173-107 0.737-107
Na 0.802-107 0.221-107
Ca 0.639-107 0.178-10°
Mg 0.313-107 1.401-107
Table 3 — Micronutrients content of Fe, Zn, Mn, Cu, Ni
Microelements Plant Melissa officinalis L
Cultured, % Wild-growing, %
Cu 0.716-107 0.394-10°
Fe 4.387-107 1.266-107
Mn 0.361-107 0.677-107
Ni 0 0.502-107
Zn 0.486-107 0.335:107

of the cultivated and wild-growing species, the predominant micelles are Fe. In the cultivated form of the
plant, an increased content of macroelements as K, Na, Ca and a in the wild form Mg and K is noted. The

content of heavy metals does not exceed the maximum permissible norms [11].

A comparative phytochemical analysis of the above-ground mass of the plant on the main classes of

biologically active substances was carried out. The data are presented in table 4.

Table 4 — Phytochemical analysis of the distribution of Melissa officinalis L cultivated and wild-growing species

Melissa officinalis L
BAS Developers ffi : .
Cultured Wild-growing
Carbohydrates o-toloidin green green
) ZHAK blue blue
Tannins
FeCl; blue blue
NH; yellow yellow
Flavonoids AICly bright yellow bright yellow
SiHNO orange-red orange-red
Cataracts KMnO, bleaching bleaching
Alkaloids Phosphoric acid bleaching bleaching
Amino acids ninhydrin purple purple
o urea brown brown
Carboxylic acids
MgACZ — —

Through phytochemical analysis, using diagnostic gums in the aerial part of a plant of the type
Melissa officinalis L, there were discovered the main groups of biological active substance such as
tannins, amino acids, alkaloids, phenolic compounds, organic acids, flavonoids, carotenoids [12].

Method of paper chromatography in the use of reliable samples in the following types of pockets
identified carbohydrates and amino acids.

The optimal technology for isolating the extract from the melissa plant was developed taking into
account the requirements of the SP RK for the processing of plant raw materials [13, 14].

An important parameter in the technology of obtaining a plant extract is the ratio of raw materials
and solvent from 1: 4 to 1: 8. Over 5 g of the aboveground part was extracted with different volumes of
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50%, 70%, 90% ethyl alcohol. The constant factors of the extraction process were: extraction time
(24 hours) and temperature (23-25 °C). These parameters for obtaining the plant extract are shown in
table 5.

Table 5 — Determination of the optimum extractant for the extraction of the raw materials

The amount of dry extract, %
m, g Solvents t, hour T.°C m(r): v Melissa officinalis L
const const const (ml)
Cultured Wild-growing
1:4 0,528 0,783
5 50% ethanol 24 23-25°C 1:6 2,501 2,670
1:8 5,124 8,574
1:4 2,604 3,211
5 70% ethanol 24 23-25°C 1:6 3,25 4,454
1:8 7,94 10,264
1:4 0,447 0,695
5 90% ethanol 24 23-25°C 1:6 1,121 1,880
1:8 3,344 3,212

From these tables it follows that the optimal extractant was 70% ethanol. The greatest yield of the
percentage of the extract shows extraction with 70% ethanol at a feed: extractant ratio of 1: 8, the amount
of dry extract in cultivated form was 7.94%, and in the wild 10.264%.

Another important parameter in the technology of extracting extracts is the ratio of the selected
extract with the custome. To determine the optimum volume, the selected extractor changes the content of
the raw material and the filter from 1: 5 to 1: 8. To 5 g of the nasis part of the cultivated and wild-growing
species Melissa officinalis L 70% ethyl alcohol. With this constant factor, the process of extraction was:
time of extraction (24 hours) and temperature (23-25 °C). The data are presented in table 6.

Table 6 — Determination of the optimum ratio of raw material and extractant

Mass of raw materials, g const 5 5 5
Extraction time, hour, const 24 24 24
Extraction temperature, ° C const 23-25°C 23-25°C 23-25°C
Ratio of raw materials (g) and extractant (ml) 1:4 1:6 1:8
V2 volume of the filtered Cultured 3,5 5,0 9,5
extract, ml Wild-growing 4,0 6,7 11,3

. Cultured 1,76 3,25 5,24
Extraction amount,%

Wild-growing 2,24 4,62 6,89

With the selected extract (70% ethanol), the optimum value of the extract 1:8 is shown in cultivated
form, the amount of the extract is 5.24%, and in the dicorbic form 6.89%; at a temperature of 24-25 °C
and a time of 24 hours.

The accuracy of the parameters "raw-extractor” is determined primarily by economic measures, as
for a business, but the amount of the used extractor is significant.

Determination of the extraction time is an important parameter, so it is necessary to determine when
the entire complex of biological active substances is recovered. The influence of the extraction time of the
raw material on the yield of the extract was studied. Extraction was carried out with 70% ethanol at a raw
material: extractant ratio of 1: 8. The data are presented in table 7.

On the basis of these arguments and the data obtained, the following regime is proved to be optimal:
extraction of 70% by ethanol in 24 hours at a temperature of no more than 23-25 °C with raw materials:
extractant ratio 1: 8. Under this regime, the amount of extract was 0.3939% cultivated, 0.2902% in the wild.
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Table 7 — Determination of extraction time

Extractant (ml), const 70% ethanol 70 % ethanol 70 %ethanol
Ratio of raw materials (g) and extractant (ml), const 1:8 1:8 1:8
Time, (hour) 24 48 72
V2 volume of the filtered Cultured 17 2 7
extract, ml Wild-growing 13 8 11

. Cultured 0.3939 0.0605 0.1365
Extraction amount, % - -

Wild-growing 0.2902 0.2785 0.2336

Acknowledgement. According to the results of the research work, a comparative analysis of the
chemical composition of the above-ground part of the cultivated and wild-growing species of the family
Melissa (Melissa officinalis L) of the family Lamiaceae was performed; Technological parameters were
worked out: different concentrations of extractants; dependence of the ratio of raw materials - solvent; the
process dependence on time and the number of extractions. The optimum condition for obtaining a plant
substance is an extractant of 70% ethyl alcohol, the ratio of extractant and raw material is 1: 8, extraction
time is 24 hours, temperature is 23-25 °C.
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K. H. Kemekbaii, 3. b. XanmenoBa, A. K. Ym0etoBa, A. T'. bucenoaii
On-Dapadu areinaarsl Kazak yinTThiKk yHUBEepcuTeTi, Anmarel, Kazakcran

MELISSA OFFICINALIS L ©OCIMAITT HETT3IHAE ®UTOXUMUSAJIBIK AHAJIN3 ’KACAY
7KOHE BUOJIOTUAJIBIK BEJICEH/I KEIIEH AJTY

Annorauus. by 3eprreyne Melissa (Melissa officinalis L) TYKpIMAAChIHA )KATAaTBIH OCIMIIIKTIH MOJICHHU XKOHE
»kabalfbl TYpIIepiHiH KemeHAi Herii keTinmipinai. [ukizaT canmambUTbIFel: BUTFAIIBUIBIK, JKammel Kynaimik, HCI-ga
epiMeHTIH KYIAUIIK, CyTb(aTTH KYJIIUTIK, SKCTPAKTUBTI 3aTTap aHBIKTAIIB. ATOMIBIK-a0COPOIMSIIBIK CIIEKTPOCKO-
MUSUTBIK, QIICTICH KaJMBl KYJIAUTUTIKTIH MaKpo- KOHE MHKPOAJIEMEHTTIK KypaMbl TalgaHAbl. Tanmay KOMIIOHEHTTIK
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KYPaMHBIH HETI3r1 KiIacTapsl TAOUFU 3aTTap. 3epPTTEIIHIN OThIPFaH O©CIMIIK TYPJCpIHEH SKCTPAreHTTIH TaOWFaThIH,
OHBIH IIHMKI3aTIEH KAThIHACHIH, JKCTPAKTUIEY YaKbIThl MEH JKUUIIMH ©3repTe OTHIPHIN, OHOJNOTHSIBIK OesceHal
KEIIeH i ally TeXHOJIOTHACH OHICIII.

Tyiiin ce3znep: Melissa officinalis L, 5KCTpakTHBTI 3aTTap, bUIFAIBLIBIK, XKanmsl kyiautik, HCl na epimeiitin
KYJAUTIK, CyJb)aTThl KYJIAUTIK, MAKPO- KOHE MUKPOIJIEMEHTTIK KYPaMbl, aTOM/IBIK-a0COPOLHUSUIBIK CIIEKTPOCKOIIHS,
(UTOXUMUSUIBIK aHAJIH3.

K. H. Komekoaii, 3. b. XainmenoBa, A. K. YmoeroBa, A. I'. Buceno6aii
Kazaxckuil HaroHaBHBIN YHUBEpcUTET M. anb-Dapadu, Anvatsl, Kazaxcran

®UTOXUMHYECKHA AHAJIN3 U PA3PABOTKA IOJYUYEHHUA BUOJIOTTUYECKH
AKTHUBHOI'O KOMIIVIEKCA HA OCHOBE CbIPbS MELISSA OFFICINALIS L

AHHOTanusi. B nanHOM wmccienoBanuu ObUTH pa3paboTaHbl OCHOBBI KOMITIEKCHOTO HCCIIEIOBAHUS KYyJIBTH-
BHPOBAaHHOTO M TUKOPACTYIIETro pacTeHus poxa Melissa (menucca). OnpeneneHsl JOOPOKadYeCTBEHHOCTH CHIPBS:
BIIAXXHOCTB, 001I1as1 30114, 30;1a He pactBopuMas B 10 % HCI, cynpdaTraas 30ma, skcTpakTuBHBIE BemiecTBa. [Ipoana-
JTU3UPOBAH MaKpO- U MHKPOIJIEMEHTHBII COCTaB OOIIEH 30161 METOJJOM aTOMHO-a0COPOIIMOHHON CIIEKTPOCKOHEH.
[TpoBeneH aHaim3 KOMIOHEHTHOTO COCTaBa HAa OCHOBHBIE KJIACCHI NPUPOIHBIX BemecTB. OTpabOTaHBl OCHOBHBIC
TEXHOJIOTMYECKHE TTapaMeTphl MOTydIeHHsT OMOIOTHYECKH aKTHBHOTO KOMITIEKCA M3 MCCIEAYEMbIX BUAOB PACTCHUH
BapbHUPOBAHUEM IIPHPOABI IKCTPATEHTA, €TO0 COOTHOIIECHUEM C CHIPHEM, BPEMEHH M KPATHOCTH AKCTPAKIIUH.

KaroueBsie cnoBa: Melissa officinalis L, SKCTpaKTUBHBIC BEIIECTBA, BIAYKHOCTH, 00MIas 307a, 30j7a HE pac-
tBopuMas B HCL, cynmegaTHas 30712, MaKpo- 1 MUKPOAIIEMEHTHBIA COCTaB, aTOMHO-a0COPOIIMOHHAS CIIEKTPOCKOITHS,
(DUTOXMMHUYIECKHUN aHATIH3.
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STUDY OF ANATOMICAL STRUCTURE PECULIARITIES
OF ANNUAL SHOOTS OF SIEVERS APPLE (MALUS SIEVERSII)
AND APORT DOMESTIC APPLE (MALUS DOMESTICA) CULTIVARS

Abstract. Formation of Zhongar-Alatau State National Natural Park has a universal value in conservation of
biodiversity and renewal of natural mountain landscapes with special genetic, ecological, aesthetic and historical
significance. It also provides the possibility to conduct research and various types of recreational work as well as
implementation of educational work. The main purpose of the park is to preserve the gene pool of wild fruit forests
of global importance.

There are currently urgent issues in the field of conservation and development of genetic resources in Zhongar-
Alatau SNNP in the Republic of Kazakhstan. Threat of plant diversity extinction in forests has dramatically in-
creased because of rapid development of scientific and technological progress. In this regard, we sought new
opportunities for improving the productivity of genetic reserves and preserving the biological diversity of Sievers
apple wild fruit plantations.

The goal of the study was to examine and compare anatomical structure of Sievers apple and Aport domestic
apple annual shoots, grown in the conditions of Zhongar Alatau highland. When conducting research, we used the
following methods for microscopic studies of botanical objects: making micro-specimens, staining, defining the
biometric parameters of cells, statistical data processing, anatomical description, comparison and analysis of
obtained results.

Key words: Malus sieversii, Aport apple, annual shoots, cuttings.

Introduction. Many scientists argue that the main geographical centre of origin for cultivated apple
tree is extensive areas of the largest mountain systems in Asia-Kopetdag, Alai range, Zailiysky and
Dzhungarian Alatau, Ferghana and Zeravshan ranges, Talas Alatau, Tien Shan. This geographic region
concentrates the main species diversity of wild apple trees of more ancient origin than other types of apple
trees known to science (Malus genus). The Russian botanist Johann Sievers first described wild apple
trees of Kazakhstan. Sievers apple (latin Malus Sieversii) is widespread in the foothills of Central Asia
and Kazakhstan. According to DNA research, it is a true ancestor of many modern varieties of cultivated
apple trees. On the territory of Kazakhstan, about 75% of Sievers apple groves are concentrated mainly in
Zailiysky and Dzhungarian Alatau [1].

Domestic apple (Malus domestica) does not grow in the wild form, it is an artificially created species.
In 2010, a group of scientists from different countries deciphered the complete genome of domestic apple
(Golden Delicious variety). It contains about 57 thousands of genes [2-6]. According to DNA analysis, we
also defined that known 2500 varieties of domestic apple are derived from Sievers apple tree [7-15]. One
of the famous varieties of domestic apple is Aport (first mention in 1175 monastic records). It was
brought to Kazakhstan (to the city of Verny, now Almaty) by the migrant Yegor Redko in 1865. He in-
culcated a few cuttings of Aport on the Sievers apple tree and grew large, tasty, beautiful fruits weighing
up to 250 grams [16-19]. Many clones were derived from Aport apple in various zones of the country,
some of which received varietal and other local names as a result of selection within centuries.




Uszeecmus Hayuonanvuot akademuu nayk Pecnyonuxu Kaszaxcman

Considering the fact that Sievers Apple played a large role as rootstock in formation and origin for
Aport variety, it is possible that anatomical characteristics of annual shoot structure of these plants have
the same structural characteristics acquired as a result of selection process. If study of anatomical structure
peculiarities of Sievers apple and Aport domestic apple annual shoots allows us to find identity in stem
anatomy, knowing the ray parenchyma structure will provide practical application of vegetative repro-
duction for these species. Besides, this will serve as the basis for creating technology of softwood cutting
and confirm the origin of Sievers Apple.

The goal of this study is to study and compare anatomical structure of Sievers apple and Aport
domestic apple annual shoots, grown in the conditions of Dzhungarian Alatau highland.

Methods: to conduct research we used methods of microscopic studies of botanical objects: pre-
paration of micro-specimens, staining, determination of cell biometric parameters, statistical data
processing, anatomical description, comparison and analysis of obtained results.

Results and discussion. An apple tree shoot formed from buds in the process of spring growth is
covered with epidermis. On the cross-section we can see the pith with adjoining primary xylem and early-
emerging continuous layers of secondary xylem, cambium, phloem and primary cortex. However, cork
cambium - phellogen - is laid under epidermis in summer, and periderm is formed. Lenticels form under
certain stomata. Epidermis cells die after periderm formation at the end of autumn.

When examining the apple stem, we can clearly distinguish between the pith and sapwood with the
naked eye on the cross-section (figure 1).

Figure 1 — Cross-section: A — Sievers apple stem, B — Aport domestic apple stem (x40)

In the pith, there is a xylem, consisting of vessels of different sizes. Meanwhile, vessel composition
in the xylem has unsystematic character. Transition from early wood of annual layer to late wood happens
gradually. Apple annual layer is winding slightly and uneven by width. Annual layer either narrows or
widens, forming a ring of wrong form.

We prepared objects for research at the time of intensive stem growth in thickness due to lateral
meristem. Therefore, cambial zone with young undifferentiated cells occupies 9.4-13.0% on the cross-
section of apples (table 1).

Table 1 — Measurements of plant tissues and complexes and their correlation on the cross-section (x40)

Type Pith Xylem Cambium Bark Cork Total length
) 217 141.5 83 144.5 43.5 629.5
Sievers Apple
34.5% 22.5% 13.0% 23.0% 7.0% 100.0%
204 322 73 141 34 774
Aport Apple
26.4% 41.6% 9.4% 18.2% 4.4% 100.0%

— 92 ——
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For study, we selected stems of annual shoots of nearly same diameter. Comparison of absolute and
relative indicators of plant tissues and complexes contributed to identification of similarities and diffe-
rences in the anatomical stem structure of studied apple tree species. In general, it has been established
that indicators of relative values of main tissue complexes are slightly different in both types of apple.
There is a small difference in the pith diameter and conductive components. Domestic apple of Aport
variety forms a thicker layer of xylem (41.6%) than phloem layer (20.3%), while Sievers apple - pith
(34.5%) and equally xylem (22.5%) and phloem (23.0%) in the result of cambium activity.

Sievers apple is characterized by more marked anatomical unevenness of perimedullary zone,
associated with founding and formation of annual cambium ring. This unevenness varies in Sievers apple
in the range of 30-100 microns, Aport apple variety is less marked and amounts to 20-40 microns.

The studied species of apple trees have very narrow medullary rays, which are almost invisible to the
naked eye. Ray parenchyma of annual shoot consists of primary medullary rays. Primary medullary rays,
composed of cells of procambium and cambium origin, connect the pith of stem with its bark (figure 2).

A B

Figure 2 — Structure of annual shoot on the cross-section:
A — Sievers apple (x400); B — domestic apple of Aport variety on the cross-section (x400)

Anatomical specimens show that while a primary medullary ray develops, its histological structure
changes in composition of ray cells. In the field of procambium formation, medullary rays are composed
of square ray cells mainly. Then shape of cells often changes on the ray axis, becoming elongated along
the ray axis (lying cells).

Single-row rays predominate in the structure of ray parenchyma both in Sievers apple and Aport
domestic apple. The number of double-row rays is much less (8-12.9% on the cross-section, 21.1-23.8%
on the tangential section).

By histological structure, there are homocellular palisade medullary rays, composed of standing cells,
and heterocellular medullary rays, composed of both standing and square cells in the tangential section.
On the cross-section, these square cells can be lying, especially near the cambial zone. In the case of
Aport variety, heterocellular double-row rays have lying cells in the middle part of rays.

Table 2 — The number of medullary rays in the wood of the stem of the Apple Sivers on the anatomical cross-section (x40)

) ) Sievers apple Aport variety
Indicators of the radial parenchyma
PCs. % PCs. %
Total number of medullary rays on the cut 116.643.5 100.0 150.0+2.4 100.0
Number of primary rays including: 116.6£3.5 100.0 150.0+2.4 100.0
single-row 101.2+2.1 87.1 138.1£1.9 92.0
double-row 13.6+1.4 12.9 11.9+1.3 8.0

Single- and double-row rays on the longitudinal tangential sections of Sievers apple stem wood also
represent ray parenchyma. Single-row medullary rays, layer of which is equal to 5-25 ray cells or 120-
420 microns, dominate the composition of ray parenchyma by rows. Single-row rays are composed of
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cells of two morphological types: square (isodiametric) and standing, i.e. elongated along the axis of stem.
Standing cells are located in single-row rays as single boundary or form the ending of 2-5 ray cells.
Square cells also take place the middle part of single-row rays. Thus, single-row medullary rays according
to the type of cell composition are heterocellular.

Double-row rays on the tangential sections are 21.1% of the total number of rays visible in the
microscope (table 3). Average layer of double-row rays is 10-20 ray cells or 150-200 microns. According
to histological structure, double-row rays are composed of only square ray cells (homocellular ray type) or
square and standing, where square cells are dominant, i.e. ray type - heterocellular.

Table 3 — Number of medullary rays in the tangential section of Sievers Apple stem wood (in the of view of microscope x100)

) Sievers Apple Aport Apple
Indicators - .
piece % piece %
Total medullary rays 19.6+2.05 100.0 21.1£2.0 100.0
Including single-row 15.3+1.2 78.9 16.1+1.3 76.2
double-row 4.3+0.8 21.1 5.0+0.9 23.8

Standing cells with height 1.5 times greater than width are mostly located in single boundary rays,
which can be characterized as heterocellular rays with regular type of ray cell composition (figure 3).

A B

Figure 3 — Longitudinal tangential section: A — Sievers apple stem (x100); B — Aport domestic apple stem (x100)

Single- and double-row rays on the longitudinal tangential sections of Aport apple stem wood also
represent ray parenchyma. Single-row medullary rays, layer of which is equal to 15-30 ray cells or 420-
611microns, dominate the composition of ray parenchyma by rows. Single-row rays are composed of cells
of two morphological types: square (isodiametric) and standing, i.e. elongated along the axis of stem.
Single-row rays are of two types. The predominant first type of rays consists of standing cells only. The
second type has standing cells. Standing cells are located in single-row rays as single boundary or form
the ending of 2-5 ray cells. Square cells also take place the middle part of single-row rays. Thus, single-
row medullary rays according to the type of cell composition are homocellular and heterocellular.

Double-row rays on the tangential sections are 23.8% of the total number of rays visible in the
microscope (table 3). Average layer of double-row rays is 18-26 ray cells or 190-260 microns. According
to histological structure, double-row rays are composed of only square ray cells (homocellular ray type) or
square and standing, which are dominated by square cells, i.e. ray type - heterocellular.

The study of structure of medullary rays in the longitudinal radial sections allows us to determine
morphological type of ray cells accurately. There are two main types of ray parenchyma cells: cells, the
long axis of which is oriented radially (lying ray cells), and cells, in which this axis is oriented vertically
(standing ray cells). Cells, which look isodiametric on the radial sections of wood, are called square ray
cells and represent modification of standing type cells. Main defining parameters of ray parenchyma in
the radial section are layer (height) and length of medullary rays and, respectively, height and length of

— g4 ——
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ray cells. We can see characteristic changes in their histological structure in the process of ray growth of
wood on radial sections of rays.

Areas of primary medullary rays, located near perimedullar zone, are composed of square and
standing cells of procambial origin on the longitudinal radial section of Sievers apple stem wood. As
cambium grows, wood structure of ray parenchyma changes, and lying ray cells appear in its structure.

These areas along the ray length form in the period of harvesting and planting to root softwood
cuttings, so when we characterize ray parenchyma, first of all, we pay attention to this part of medullary
rays (figure 4). Standing cells, whose height is only 1.5 times greater than their width, are located in such
rays mostly as single boundary, which allows us to characterize these rays as heterocellular (figure 4).

A b

Figure 4 — Longitudinal radial section of Sievers apple stem wood (x200) and Aport domestic apple stem wood (x200)

Areas of primary medullary rays, located near the perimedullar zone, are composed of square and
standing cells of procambial origin on the longitudinal radial section of Aport apple stem wood. As
cambium grows, wood structure of ray parenchyma changes, and lying ray cells appear in its structure.
Lying ray cells are located in even and parallel rows.

In order to determine ratios of ray cell values (width, height, length), we took width as 1, and length
and height are calculated in proportion to its value.

Thus, value ratio of medium ray cell in Sievers apple medullary rays was 1:1.3:1.1 and in Aport
apple - 1:1.4:1.2. This ratio allows us to make a conclusion about predominance of square cells in the
structure of medullary rays for both types of apple trees.

Parameters of width, length and height of "mid" cell of Sievers Apple ray parenchyma have the ratio
equal to 1:1.3:1.2, which indicates that medullary rays are mostly composed of square ray cells (table 5).

Table 5 — Dimensions of apple ray cells (meas. 400)

) Longitudinal section
Cross-section - -
Type Tangential Radial
length width height width length height
Sievers apple 58.1 471 56.1 55.8 75.8 54.2
Aport apple 77.3 53.6 70 49.1 64.7 53.1

The established connection between peculiarities of composition of stem medullary rays and
formation of adventitious roots opens real possibilities to forecast rooting ability of plants when selecting
them for softwood cutting [20]. Therefore, study of anatomical features of structure of stem annual shoot
and ray parenchyma of Sievers apple and Aport domestic apple allows us to compare and determine the
level of similarities and differences, and to determine potential of plant propagation by softwood cutting.

Based on the results obtained in number of double-row medullary rays on the cross-section and
tangential sections, we can assume that the potential rooting ability of Sievers Apple softwood cuttings
will not be more than 17% on average, for Aport domestic apple - not more than 16%. Considering that




Uszeecmus Hayuonanvuot akademuu nayk Pecnyonuxu Kaszaxcman

composition of double-row rays include lying cells found in the middle part only of certain rays, and
rooting ability of softwood cuttings will be significantly lower than their number. The results obtained are
confirmed by literary data, according to which the rooting of Sievers apple softwood cuttings was 12%
[21-22].

Conclusions. On the basis of obtained data on anatomy of annual shoots and literature data analysis
of studied apple varieties, we can make the following conclusions:

1. The share of pith (34.5%) is dominant in the anatomical structure of Sievers Apple annual shoot
stem, xylem and phloem are in equal proportions (22.5% and 23.0% respectively). Medullary rays are
very narrow and divided into single- and double-row primary rays. Single-row rays dominate in the ray
parenchyma of Sievers Apple wood (87.1%), whereas double-row rays make up only 12.9% on the cross
anatomical section.

Single- and double-row rays on longitudinal tangential sections of Sievers apple stem wood also
represent ray parenchyma. Single-row medullary rays dominate (78.9%), double-row rays are up to
21.1%. Square ray cells dominate on the radial section of medullary rays.

2. The share of xylem (41.6%) is dominant in Aport domestic apple while the share of pith (26.4%)
and phloem (18.2%)) is significantly less. Medullary rays are also very narrow and divided into single- and
double-row primary rays. Single-row rays dominate in the ray parenchyma of Aport Apple wood (92.0%),
whereas double-row rays make up only 8.0% on the cross anatomical section.

Single- and double-row rays on the longitudinal tangential sections of Sievers apple stem wood also
represent ray parenchyma. Single-row medullary rays dominate (76.2%), double-row rays are up to
23.8%. Square ray cells dominate on the radial section of medullary rays, but there are areas of lying cells,
arranged in parallel rows.

3. Comparative analysis of anatomical structure of stem in Sievers apple and Aport domestic apple
established that studied plants differ in intensity of forming secondary cambium tissue. Conductive
complexes (phloem and xylem) develop evenly in Sievers apple, while Aport apple variety is dominated
by development of xylem. Single-row rays mainly represent ray parenchyma of both apple types.

Based on the statement on existing dependence of rooting abilities of softwood cuttings from the
structure of stem ray parenchyma, we can assume that investigated species belong to the group of hard-
rooted plants by softwood cuttings. Thus, main diagnostic parameters, indicating hard rooting of Sievers
apple and Aport domestic apple, are a small number of double-row rays and composition of medullary
rays of square cells mostly. However, presence of heterocellular medullary rays with lying cells in the
middle part in the wood of annual shoots during procurement of softwood cuttings may increase rooting
abiltity up to 20%.

Knowledge of anatomical structure of medullary rays in the studied plants may be used as the
theoretical basis for Sievers apple and Aport domestic apple vegetative reproduction by softwood cuttings
and further improvement of technological process of softwood cutting by using different terms of cutting
harvesting and growth regulators.
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'. ancyripos atsinnars! JKeticy MeMIIEKeTTIK yHUBEPCUTETI,
2Pu3rKa-MaTeMATHKAJIBIK OAFBITTAFEI Hazap06aeB 3uarkepiik Mektedi, Tanapikopran, Kasakcran

CHUBEPC (MALUS SIEVERSII) AJIMACBIHBIH )KOHE AIIOPT COPTHI MOJIEHUA AJIMACBIHBIH,
(MALUS DOMESTICA) KbULIbIK OPKEHIEPIHIH AHATOMHUAJIBIK KYPBIJIBICBIH 3EPTTEY

Annortanus. JKoxrap-Ayatay MEMJICKETTIK YJITTHIK TaOUFHM MApKiH Kypy oMOe0arn MaHbI3Fa M€ — ePeKIIe re-
HETUKAIBIK, SKOJIOTHSJIBIK ICTETHKAJBIK JKOHE TapUXM KYH/BUIBIKKA M€ TaOWfu Tay JaHmadTapblHbIH OHOaTyaH-
TYPJUIITIH CaKTay >KOHE JKaHApTy, COHBIMEH KaTap FBUIBIMU 3EPTTEYJICp JKOHE TYpPJIl PEeKpealusIblK JKYMBICTAp
JKYpri3y, COHBIMEH KaTap OLTIM apTThIpY/bl XKy3ere achlpyFa MYMKiHAIK Oepeni. ITapkTiH Heri3ri MakcaTbl ©3eKTi
MaHpbI3Fa Ke jkabaiibl )KEeMiCTi OpMaH reHO(POH/IBIH caKTay OOJIbIN TaObUIAIbI.

Kazipri yakpitta Kaszakcran Pecnyonukaceinaa JXXourap-Anaray MY TII reHeTHKanblK pecypcTapbiH CakTay
KOHE JaMBITy CallaChIHJAaFbl ©3€KTi Macenenep Oalkanaapl. FbUIbBIMU-TEXHUKAJIBIK IPOTrPECTiH KAPKBIHIIBI JaMybIHA
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0aiinaHbICTl OPMaH OCIMIIKTEPIHIH alyaHTYPJLUTITIHIH KOWBLTY Kayimi keHeT ocTi. OcblFaH 0alIaHbICThI, TEHETH-
KaJIbIK pe3epBTEPIiH OHIMALIITIH apTThIpy jkoHe CHBEpC aJIMAChIHBIH jKa0aiibl )KeMICT] aFalTapbIHbIH OUOIOTUSITBIK
ANyaHTYPJIUIITIH caKTayAblH 0apJIbIK KaHa MyMKIHIIKTEpI i37ecTinye.

3eprrey MakcaTel: JKoHrap-Amnaray OWiK Taynbl KarmaimapeiHaa eceTiH CHBepC aJIMachIHBIH JKOHE amopT
COPTHI MOJICHU aJIMACBIHBIH KBULABIK OPKEHIEPIHIH aHATOMHSUIBIK KYPBUIBICBIH 3ePTTEY JKOHE CaJIbICTBIPY.

3epTTey Kyprizy OaprichiHOa OOTAaHWKAJBIK HBICAHAAPABl MUKPOCKOMISUIBIK 3€PTTEY 9IiCTepi, MHUKpOIpemna-
parrap naipiHmay, Oosly, KIIETKaNapIblH OMOMETPHSIIBIK KOPCETKIIITEpiH aHBIKTay, MOHAEPHAl CTAaTHCTHUKAJIBIK
OHJICY, AHATOMHSLJIBIK CUIIATTAY, AlbIHFaH HOTHXKEJIEP/Ii CATBICTBIPY JKOHE capanTay dicTepl KOJIAaHbUI/bI.

Tyiiin ce3nep: CuBepc anmachl, anopT, XKbUIIBIK 6PKEHIED, KaleMIIelnep.

A. C. Baxray.ioa', M. ®. JKakymxanosa', B. K. Oxcuk6aes’, A. Kosinac6aena’

"KeTbicycknit rocyapcrennblii yauepcutet um. M. XKancyryposa,
HazapGaes MHTe/IeKTyalbHas MK0JIa (U3MKO-MATEMATHUECKOTO HanpaBieHus, Tanapikopran, Kazaxcran

W3YYEHUE OCOBEHHOCTEM AHATOMHMYECKOI'O CTPOEHUSI
rOAMYHBIX MOBET OB 5IbJIOHU CUBEPCA (MALUS SIEVERSII)
N ABJIOHHU JTOMAIIHEHN (MALUS DOMESTICA) COPTA AIIOPT

Annotanusi. ®opmuposanue XKoHrap-Anarayckoro rocyJapcTBEHHOTO HAallMOHAJIBLHOTO HMPUPOJHOTO Hapka
o0yamaeT yHUBEPCANIBHBIM 3HAYCHHEM — 3TO COXpaHEHHUS OMOpa3HOOOpa3us W BO30OHOBICHHE E€CTECTBEHHBIX
TOPHBIX JaHAMAa(TOB, 00MamarOMMX 0COOEHHON T€HETHYECKOW, HYKOJOTHUECKOW, ICTETHIECKON M HCTOPHYECKON
LEHHOCTHIO; KPOME TOTO, 00ECIeYNBACT BO3MOXKHOCTh IPOBEACHHS HAYYHBIX HCCICAOBAHUI M Pa3lIMYHBIX BHIOB
PEKpEalMOHHbBIX PaboT, a TAaKXKE PEAN3aNI0 IPOCBETUTENLCKON padoThl. OCHOBHOM K€ LENBI0 MapKa CYUTACTCS
COXpaHeHHe TeHO(OH/1a TUKOIUIOIOBBIX JIECOB UMEIOIINX ITI00aTbHOE 3HAUCHHUE.

B nactosimee Bpems B PecyOnuke Kasaxctan HaOmromaroTcst ocTpsle MpoOiieMBl B 00JacTH COXpaHEHUS U
pa3BUTHS TeHeTHuecKux pecypcoB B XKonrap-Anarayckom ['HIIII. M3-3a OypHOro pa3BuTHs Hay4HO-TEXHHUYECKOTO
nporpecca pe3Ko BO3pocia yrpo3a MCYe3HOBEHHsI PaCTUTEIBHOIO Pa3HO0Opasus jecoB. B cBs3M ¢ 3TUM U3BICKH-
BAlOTCS BCE HOBBIE BO3MOXKHOCTH JUIS IOBBIICHHUS NPOAYKTHBHOCTH TI'€HETHYECKHX PE3EpPBATOB M COXpPaHEHHS
Ouosoruyeckoro pazHooOpa3us JUKOIUIONOBBIX HacaxeHui s1610Hu CuBepca.

Lenpto uccnenoBanust ObUIO M3yYUTh M CPAaBHUTH aHATOMHYECKOE CTPOEHHE TOIUYHBIX IOOEroB si0IOHM
CuBepca u si0I0HH JOMAIIHElH copTa ATIOPT, MPOM3PACTAOIINX B YCIOBUSIX BBICOKOTOPHs [KyHTapckoro Amaray.
ITpn mpoBeneHNM HCCIEOBaHUN MCIIOIB30BaHBI METOJIBI MPOBEICHUS MHKPOCKOITMYECKOTO M3Y4EHHs OOTaHWYEC-
KHX OOBEKTOB: HM3TOTOBIECHHE MHKPOIIPENapaToB, OKPAIIMBAaHWE, ONpEIeleHne OMOMETPUYECKHX IOKa3aTener
KJIETOK, CTaTHCTH4ecKas oO0pa0OTKa JaHHBIX, aHATOMHYECKOE ONHCAaHWe, CPABHEHHE M aHaJIM3 IMOJyYeHHBIX pe-
3yJIBTAaTOB.

KiarwueBble ciioBa: ss6;10us1 CuBepca, arnopr, rOUYHbIC TT00ETH, YSPCHKH.

Information about authors:

Bakhtaulova Aleftina Sembaevna — Candidate of Biological Sciences, Associated Professor, Director of the
Center for Science and Strategic Development of Zhetysu State University after I. Zhansugurov, E-mail:
bahtaulova@mail.ru

Oxikbayev Berikzhan Kylyshbekovich — Candidate of Biological Sciences, Head of the Department of
Chemistry and Biology, Zhetysu State University after I. Zhansugurov, E-mail: berikjan-kil@mail.ru

Zhakupzhanova Madina Farhatovna — Master of 2 course of specialty 6M011300-Biology of Zhetysu State
University after I. Zhansugurov, G-mail: madina.zhakupzhanova@gmail.com

Koldasbaeva Aidana — 10th form pupil of Nazarbayev Intellectual School of Physics and Mathematics in
Taldykorgan, E-mail: aikho 2011@mail.ru.




ISSN 2224-5308 Cepus 6uonoeuueckasn u meouyunckas. Ne 2. 2018

NEWS
OF THE NATIONAL ACADEMY OF SCIENCES OF THE REPUBLIC OF KAZAKHSTAN

SERIES OF BIOLOGICAL AND MEDICAL
ISSN 2224-5308
Volume 2, Number 326 (2018), 99 — 103

Z. A. Talkanbayeva', A. M. Kalkabayev’, B. S. Begaliev’, H. Ozden®*, S. A. Kalkabayeva®

'Kh. A. Yassawi International Kazakh-Turkish university, Turkestan, Kazakhstan,
2University«Miras», Shymkent, Kazakhstan,

*Eskisehir Osmangazi University, Faculty of Medicine Department of Anatomy Eskisehir, Turkey,
*South-Kazakhstan State University named after M. Auezov, Shymkent, Kazakhstan.
E-mail: talkanbaeva_56@mail.ru, zeus-83@mail.ru, bakit BBS@mail.ru,
hilmiozden@gmail.com, kalkabayeva@list.ru

NOURISHING VALUE OF NATIONAL FOOD “MAISOK”

Abstract. A study of the article reveals that the national food “maisok™ has protein, oil, carbohydrates, caloric
content, all main vitamins such as: A, B, C, E, PP, unchangeable aminoacids and unsaturated oil acids. In particular,
the nourishing results of vitamins E and A such as protein, oil and carbohydrates are greatly seen in this food. With
regard to the quality of food Maisok, it was found that Maisok is rich in first rate amino acids such as leucine and
lysine. At the same time, richness of glutamine in Maisok among changeable vitamins can also guarantee the quality
of this food. Human health can also benefit from the large amount of olein in Maisok which is a starting point to
meet the needs of oils in the body of a person.

Unsaturated oil acids are seen in essential substances, this means that they are not digested in the body but can
be accepted only through food. Therefore. its biological value is high. It helps to improve person’s health, increase
immune system which enables to overcome any disease prevents from an early aging and strengthens person’s
ability to work. Establishing biological and physiological functions of organism, Kazakh national food maisok takes
a leading role in contributing valuable nourishing things into organism and consequently makes body healthier.

Relying on the results of the research practically maisok has a good potential to increase nourishment of the
food menu. According to the study in social places, in health resorts and in families where people have food
prepared data in the table is used. There is a solid ground to consider that this traditional Kazakh food will take a
leading role in our cuisine in future as well.

Key words: protein, oils, carbohydrates, vitamins, caloric content, value, kilocalorie, unsaturated oil acids,
colorimetry, statistics.

Introduction. Maisok is a national dish, which is made of millet. Millet belongs to the grain family
of annual herbaceous plants. In the world, there are about 500 species, one species - common or cultivated
is grown in Kazakhstan. In the Kazakh fields they have been grown since the 6th century. In the 19th
century, millet was sown in 75-80% of the arable land. Millet is one of the earliest crops. The first center
of formation and origin of millet is the mountainous areas of East Asia [1]. Millet is a very important
cereal crop. Refined millet is characterized by being easily cooked and nutritious. Glydine, gluten,
globulin and albumin dominate in the millet protein complex. Starch consists of amylase and amylopectin.
There are a lot of essential amino acids - lysine, methionine and tryptophan. The activity of its enzymes
(maltose, amylase, lipase, etc.) is very high, there is s K, Na, Mg, P, as well as a sufficient number of
microelements C, B, I in the ashes [2].

Millet grains consist of starch (81%), protein (12%), butter (3.5%), sugar (0.15%), protein content is
much higher than in rice and buckwheat. The importance of millet as feed is very high, it is used as
feeding poultry farming.

Millet is very nutritious and high calorie food. It is particularly important for children and ill people
feeding. Millet is the source of carbohydrates and vegetable proteins [3, 4].

“Food gives strength to a man,” is said in the Kazakh proverb. This means that regular meals can
have a beneficial effect on the growth, development and health of the body: it helps maintain increased
work capacity, intensified life, and inhibits the aging process. For this reason, organisms in addition to
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food need the ingredients to have the cells and tissues grown well, and also for perfect functioning of
heart, brain, muscles, skeletons and other organs. It should be noted that the food ration should include a
full range of amino acids, vitamins, minerals and other components of meals [5-7].

One of the most important tasks of the steady development is the increase in the average life
expectancy of the population. It is planned to achieve this by introducing the mechanisms ensuring health
of the population. Strategic significance of healthy nutrition for the population of the Republic of
Kazakhstan is also highlighted in the fourth, long-term priority of the President’s Address to the people of
Kazakhstan “Kazakhstan — 2030 Health, Education and Welfare of Kazakhstan People. The health policy
of the Republic is aimed at the development of sanatorium treatment [8]. In the national sanatorium
resorts, the menu includes national food, and meals should include various types of dietary menu.
Meanwhile, the formula of a healthy diet consists of three parts: the level of knowledge of economic
opportunities, food assortment and proper nutrition.

The main task of the food industry is to produce food from different high quality assortments. A man
is people’s wealth. People’s health is an integral part of Kazakhstan’s success in achieving its strategic
goals. Nutrition in the food ration should consist of dietary supplements that require everyday nutrition,
including nutritional supplements (nutritional fibers, vitamins, trace elements), and nutrients containing
the components that protect from various harmful substances in the environment [9-10]. Our task is to
determine the chemical composition, theoretical and practical significance of the most widely used
national meal of our people — Maisok (meal with fried millet), characterized by its unique properties.

Research Materials. When we examined the chemical composition of millet, we took a ready meal.

Maisok — after washing 1 kg of fried millet with warm water and stewing it in hot water (10-15 min.),
drying in a cotton material, mixing with 200 g of sugar and oil, it was sent to the laboratory [11].

Research methods. In the basic laboratory of the Kazakh Academy of Nutrition, the amount and
nutritional value of proteins, fats, carbohydrates, contained in Maisok were determined.

The Maisok protein was determined by the Micro - Kjeldahl method [12-14]. The total amount of
fats was determined by D. I. Kuznetsov and N.G Grishina [15]. The total amount of carbohydrates was
calculated from the difference between the dry residue and protein, fats and mineral substances. The
determination of humidity, dry residue, ash content of the food product was carried out using the well-
known physical and chemical methods [16]. The energy value of food was calculated using a heat factor
equal to one gram of protein and carbohydrates, which was 4.1 kilocalories, and the fat content was
9.3 keal.

The amount of vitamins: B1 (thiamine), B2 (riboflavin) - fluorometric, PP (niacin) -symmetric, C, A,
E were determined using the colorimetric methods [17].

These studies were processed using conventional statistical methods and software [18].

The results of the research. The chemical composition of the meal Maisok was studied. The amount
of protein, fat, carbohydrate and nutritional value, which were targeted in the basic laboratory of the
Kazakh Academy of Nutrition, were determined (table 1).

Table 1 —Nutritional value of the meal Maisok

N Name of food ingredients Amount (in 100g of food)
1 Protein, g 7,32+0,004

2 Fat, g 9,7+0,02

3 Carbohydrate, g 15,55+0,06

4 Caloric value, kcal 179+0,2

Analyzing the table, there are 7.32 g of protein, 9.7 g of fat, and 15.55 g of carbohydrates in Maisok.

The value of vitamins in Maisok was determined: A - 037 mg, E - 2,4 mg, B1 - 0,21 mg, B2 - 0,09 mg,
RR - 0,08 mg, C - 0,2 mg. The value of vitamin E prevails.

As can be seen from the table, the value of leucine and lysine amino acids is high in the meal Maisok.
This situation was not very noticeable, but we explained that this positive result was achieved due to the
use of whole grain millet.

When analyzing the non-essential amino acids, the value of glutamic acid was high in the meal
Maisok.
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Table 2 — The value of vitamins in the meal Maisok

N Name of the vitamins Amount (mg / 100 g of product)
1 A 0,37+0,005

2 B-carotene 0

3 E 2,4+0,02

4 B, 0,21+0,002

5 B, 0,09+0,0003

6 PP 0,08+0,0003

7 C 0,240,002

Table 3 — The value of essential amino acids in the meal Maisok

N Essential amino acids, mg Amount, (mg/100 gof the product)

1 Valine 345+0,3

2 Isoleucine 364+0,4

3 Leucine 673+0,5

4 Lysine 415+0,2

5 Methionine 178+0,2

6 Threonine 312+0,1

7 Tryptophan 101+0,1

8 Phenylalanine 343+0,3

Table 4 — The value of unsaturated fatty acids in the meal Maisok
N Unsaturated fatty acids, mg Amount, (mg/ 100 g)
Monounsaturated fatty acids
1 Trimyristin 155+0,2
2 Palmitolein 29+0,01
Olein 337+0,2
Unsaturated fatty acids, mg
1 Lynol 33+0,03
2 Linolen 110,02

By analyzing the table, it was determined that from monounsaturated fatty acids Olein and from
unsaturated fatty acids —Lynol prevail.

Analysis of results. Analyzing the composition of the national meal Maisok, it can be determined
that Maisok is protein, fat, carbohydrate rich food, in terms of vitamins the values of E and Aare high, the
vitamin E is an antioxidant it helps feed the cells in the body, increases the regenerative capacity of the
tissues and normalizes the immune system in the body against viruses and bacterial infections. Among the
essential amino acids, leucine and lysine are one of the three amino acids that enter the human body only
with food. Because of deficiency of leucine in the body, metabolism breaks down, growth and deve-
lopment stagnate, and you lose weight. Due to the high levels of leucine in this food, it participates in the
formation of the body’s skeletal muscle, protein synthesis and splitting. And lysine is needed to get taller,
for tissue regeneration, production of hormones, antibody and enzyme formation. Lysine is a component
of the connective tissue that forms proteins of the muscle collagen. Lysine participates in elastic bonding
of the blood vessels, as well as the absorption of calcium. It participates in the prevention of osteoporosis,
atherosclerosis, stroke and heart failure in the human body. It regenerates mammary glands [19, 20].
Among the unsaturated fatty acids, it is distinguished by the value of Olein. For example, the value of
Olein in Maisok is high (3,37 mg). It takes part in the body’s metabolism. Among these fatty acids, lynol
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fatty acids are particularly valuable. When eating normally, an average of 0.4 g of lynolic acid enter the
human body every day. Lynol enhances the metabolism of the body and participates in regulating the
level of cholesterol, and also has the ability to prevent diabetes and resist allergic diseases from various
foods [21]. Due to it arachide oil having the biological significance is formed in the body. This acid oils
are not contained in vegetable oils, and the content of lynolic acid vice-versa is high in vegetable oils.
Therefore animal and vegetable oils supplement each other [22]. The difference between this meal from
Zhent (sweet national dish made of crushed millet) is in that it is made of whole grain millet, not of cru-
shed millet. People began to make sweet Maisok after sugar production. Traditionally, these meals are
made only with butter (in the Kazakh nomadic era).

Conclusion. In conclusion, we found out that the meal Maisok has high nutritional value, the vita-
mins A and E, from monounsaturated fatty acids Olein, from unsaturated fatty acids high values of Lynol,
from amino acids leucine, lysine, from non-essential amino acids glutamine. Theoretically, the results of
the work are of utmost significance because it has been proven that the national food in the biological and
physiological functions of the body is in the forefront of providing nutritional value with essential
nutrients. Practically, based on the results of the study, it has the full potential to increase the menu
nutritional level. Prepared table data are used in health resorts, places of public catering [23].

It is suitable for people of different professional groups and for people of all ages. Today it is widely
used among other nations.
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YJITTBIK IOM MAHCOKTIH KOPEKTIK KYH/IBLIBIFbI

AHHoTanus. Makanajia 3epTTey HOTHIXKCIIEPIHEH YITTBHIK KOCIAa TaFaM MafCOKTIH aKybI3bl, Malibl, KOMipCYBI,
KyaTTBUIBIFBI, OapiblK Herisri mopymenaepi — A, B, C, E, PP, anMacnaiiTelH aMHHKBIIIKBUIIAPGI, KAaHBIKIIAFAaH Mai
KBIIIKBUIIAPBI 0ap exeHairi aikeiHaanasl. JopymenaepaeH E, A mopyMeHIepiHiH KOPCETKIIl, KOPSKTIK KYHIbBUIbI-
FBI )KaFbIHAH aKybI3, Mail, KOMIPCYBI Taram/ia JKAKChl HOTHIKE TAHBITTHI. MaliCOK TaFaMBIHBIH CAIlaChIH CHITATTayFa
OipiHII peTTeri aMHHKBIIIKBUTEI KaTapbhlHA JICUIIUH, JTU3UH MOJIBIFBIMEH aHBIKTAIIBL. AJI, alMaca ajaThlH aMUH-
KBIIIKBUTIAPBIHBIH apachiHaH TITyTAMHUHHIH MOJI KOpPiHYi Jie¢ TaFaM camachklHa Kemia 0oia anaapl. Taramma OJIeHHHIH
MoJI OOJIYBI acTHIH JeHCAyIBIKKa THIMAIUTITIHE KeMil Oepeni, aF3aHblH Mailapra JIereH MYKTaXIbUTBIFBIH KaHaFaT-
TaHBIpyFa 0acTaMalbIK KbI3METIH aTKapa/bl. KaHbIKIaraH Mail KbIIIKbUIIAPHI SCCEHIIUAIIbI 3aTTAP/IbIH KaTapbIHAH
KOpiHemi, SFHU OJap ar3aja KOPBITBUIMAWIBI, TEK TaFaM apKbUThl KaOeuimaHaabl. COHABIKTAH OHBIH OMOOTHSIIBIK
KYHIbUIBIFBI JKOFapbl. O aJlaMHBIH JKaJIbl JCHCAYIBIFBIH KYIIEHTIN, Kecelire Kapchl KACHETIH apTThIPBIIN, epTe
KapTaro/iblH aJIIIbIH aJIbIIl, KYMBIC icTey KalijeTiH keTepe/i. AF3aHbIH OHOJIOTHSJIBIK KOHE (PU3MOJIOTHSIIBIK KbI3Me-
TIH KaJBINTACTBIPYa Ka3aK VITTHIK TaFraMbl MAHCOKTIH CaybIKTBIPY KacweTi Oap, Oaraibl KOPEKTIK 3aTTapMEH
KaMTaMachl3 €Ty aJIJIbIHFbI KaTapja CKCHIIT aHbIKTaIAbl. [IpaKTHKAIBIK KAFbIHAH aJFaHlia 3ePTTCy HOTHKEIe-
piHe cyieHin jacTapxaH Ma3ipiHe HOpJILIK JEeHreliH JKOFapbulaTyFa TOJIBIK MYMKIHAIr Oonaapl. KoramabIK koHe
JKaHYSUTBIK TaMaKTaHy OpBIHIAPBIHIA, CAHATOPJBI-KYPOPTTHl IIMMAXKaiiapia 3epTTey HOTHXKeNepi OOWBIHIIA
JAMBIHATFAH KECTENIK MONIMETTep MaimaiaHbuiaabl. Byl MocTypii Ka3aKThIH TaraMbl opi Kapail JacTapxXxaHHaH
©3iHE JTAWBIKTHI OPBIH aJaJbl ACyTe TONBIK HETi3 Oap.

Tyiiin ce3mep: akybI3, Mailsiap, KeMipcysap, J9pYMEHIED, KyaTThUIbIK, KYH/IbUIBIK, KAJIOKAIOPHUs, KAHbIKIIAFaH
Maii KbIIIKbUIAAPHI, KOJIOPUMETPHSI, CTATUCTHKA.
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MUIIEBASI HEHHOCTb HAIIMOHAJIBHOT'O BJIIOJA «MACOK»

AnHoTanus. B cTatbe npeacTaBieHbl pe3yabTaThl HCCICAOBAHS, COTJIACHO KOTOPHIX B HAIIMOHAJILHOM OJTIOZE
«MaWCOK» YCTaHOBIICHO HAIMYHE KaJIOPHiA, OCIKOB, YTIICBOIOB, BCEX OCHOBHBEIX BuTamuHOB — A, B, C, E, PP, Hesa-
MEHHMBIX aMHHOKHUCIIOT ¥ HEHACHIIEHHBIX JKHPHBIX KUCIOT. Y OII0Aa MMEIOTCS XOPOIIUE MOKa3aTeld HATNYUs
ButaMrHOB E 1 A, a Taxke OenKOB, )KHPOB M YIIEBOJOB. KadecTBO «MaHCOK» TPEkKIe BCEro XapaKTepHU3yeTcs
OOJBIIIMM KOJIMYECTBOM JICHIIMHA W JIM3MHA. [ apaHTHel KauyecTBa JAHHOTO OJI0JIa SIBISETCS] BBICOKOE COACPKAHHE
OJTHOW M3 aMHHOKHCIIOT — TiyTamMuHa. Hanmuume oenHa Tak ke sSBISeTCs rapaHTuel 3pPeKTHBHOTO MOJOKHUTETh-
HOTO BIUSHUS OJI0Aa Ha 3J0pOBbe, OOecTeunBas OPTaHU3M YellOBEeKa HEOOXOAMMBIMU KUpaMmH. HeHachleHHbIe
JKUPHBIE KHUCIOTHI BBIACTSIOTCS B PALY 3CCEHIMANbHBIX BEIIECTB, APYTMMH CIOBAMU OHM HE HAKAIUIMBAIOTCS B
OpraHu3Me, a MOCTYIAT B HEro MOCPEACTBOM IHUIIIH, B PE3yJIbTaTe Yero 00J1aar0T MOBHIIICHHONH OHOJOrHYECKON
HEHHOCTBIO. DTO OJIFO/I0 TMOJIOKUTEIILHO BIUICT HA 3JJ0POBHE YEJIOBEKA, MOBBINIACT €0 YCTOWYHMBOCTh K PA3TUUHBIM
3a00JCBaHMSAM, TIPSAYIPEKIACT paHHEE CTAPCHHUE W YIIyYlIaeT PabOTOCIMOCOOHOCTh. Y CTaHOBICHO, YTO MPH (Pop-
MHUPOBaHHA OMOJIOTMICCKHUX M (PU3HOIOTHICCKUX (DYHKIUH OpraHu3Ma, Ka3aXxCKoe HAIHOHATEHOE OJIFOJI0 «MaiCOK»
SIBIIICTCSI OJTHUM W3 BEIYIIUX BUJIOB IHIIHM, 00CCIICUMBAIOIINX YEIIOBEKA [ICHHBIMU MUTATEIBHBIMH BEIICCTBAMH U
obnamaromue o3nopasiuBatoniM dpdexkroM. C MPaKTUIECKOH TOYKH 3pEHHs], OMHUPasCh HA PE3yIbTaThl UCCIEIO-
BaHUS MOXKHO CKa3aTbh, YTO OyZeT BO3MOXKHOCTH 3HAYHTEIHHO MOBBICHTH YPOBEHB IHIIECBON IEHHOCTH PAIlHOHOB
MMUTAHUS YeIOBeKa. B MecTax OOIIECTBEHHOTO M CEMEHHOTO MUTAHUS, CAHATOPHO-KYPOPTHBIX YUPEKIECHUSIX OyIyT
HCTIOJH30BaHBI CIPABOYHBIE TAONMIIBI, TIOATOTOBICHHBIE HA OCHOBAHUHU PE3yJIbTaTOB HCCIEA0BaHUA. VIMEIOTCs BCe
OCHOBaHHSA yTBEP)KIATh, YTO ATO TPAAUIIOHHOE Ka3aXCKOe OJIF0I0 3aiMeT JOCTOWHOE MECTO Ha HAIlleM CTOJE.

KaroueBble ciioBa: Geok, KUPbI, YIIIEBO/bl, BATAMHHBI, JHEPIHYHOCTh, IHIIEBasi [IEHHOCTb, KWJIOKaJIOpUs,
HEHACBIIEHHBIE KUPHBIE KUCIOTHI, KOJIOPUMETPHS, CTATUCTHUKA.
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DEVELOPMENT AND DISEARSES OF WHEAT RUST
IN THE CONDITIONS OF KAZAKHSTAN SOUTH-EAST

Abstract. Wheat stem rust (Puccinia recondita f. sp. tritici Rob. ex. Desm) damages all vegetative members of
grains such as leaf, stalks, spike, spike’s grass-blade, sometimes it damages its seed too, it lowers the yield and seed
quality, leads to reduction, affection of wheat with yellow rust leads to lowering of yield and seed quality. When it is
damaged the water balance deteriorates, transpiration greatens and leads to lowering of photosynthesis process in
leaf, metabolism process violates in plant and the height of plant, thickness of stalk and length of spike shorten, the
number of small spikes, seed, seed weight decrease, the period of spike generation extends. Resistance of plant to
cold lowers, the root system develops poorly, and absorption of water from soil goes down. While using non-resis-
tant varieties in production in the years of epiphytoty the disease, occurred when spring wheat strikes root, can redu-
ce the yield up to 80 percent and during coming into emergence up to 20-30 percent. Efficient conduction of phyto-
sanitary control and appropriate organization of protection actions for forecasts about evolution of disease give a
possibility to prevent environmental loss of yield. Over the past few years the phytosanitary condition of grains wor-
sens year by year. It is related to change of climatic conditions, ability of pathogenic mutation and sowing of non-
resistant varieties. In this connection the development of wheat stem rust and dissemination in conditions of South
Kazakhstan is studied in this article.

Key words: wheat stem rust, monitoring, epiphytotic, yield, plant protection.

Introduction. Wheat stem rust is a harmful disease widespread in all field areas of the world. Wheat
stem rust damages the leaf surface, weakens the assimilative action, because of that physiological
processes are spoiled, the length of spike shortens, number of small spikes, seeds and weight lowers,
quality of wheat and yield decreases [1-4]. Further due to damage the height of plant, thickness of stalk
and root development reduces, as a result the absorption of nutrients by root from soil becomes comp-
licated [5-9]. Because of deterioration of physiological processes the endurance to winter is decreased,
low molecular weight gluten components are generated in seed, synthetic process and accumulation of
starch weakens, in addition the quantity of protein in the endosperm drops off.

When the epidemic is stronger the damaged leaf dies early, growth of plant and seed formation
reduces. As a consequence fine seeds are formed; yield decrease reaches up to 70-80%. Sometimes the
epiphytoty of this disease leads to complete loss of yield [10-15].

It is noticed in the fields of North Kazakhstan every year. Over the past few years the phytosanitary
condition of grain fields worsens year by year. 740 million hectare of wheat field was damaged by stem
rust in Kostanai oblast in 2014. This situation is due to change of climatic condition, mutation of patho-
genic population, and loss of endurance by varieties consequently [16-20].

Regular efficient conduction of phytosanitary control in the field and correct organization of
protection actions for forecasts about development of disease enables prevention of environmental loss,
preservation of resistance of varieties to disease, prevention of epiphytoty.
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Study methods. For conduction of study the general methods of agricultural phytophathology scien-
ce were used. Development of diseases and their dissemination was observed in the experimental and
production fields of south and south-east of the Republic of Kazakhstan. The phytophathology, herbiology
methods, monitoring method and methods determining dissmenination of phytopathogenes were used in
the research [21-24]. In order to maintain the basic report several fields were distinguished to identify
damage of cereals with rusty fungus. During monitoring two indicators will be identified: dissemination
(number of plants damaged in the field) and pace (level of damage). In order to get precise outcomes the
special scales describing the pace of progress of disease was used. Damage type of plants by the score and
percentage of development and dissemination of phytopathogen according to number of sick plants in the
sample were determined. Collection of cereals’ vegetative members (leaf, stalk) damaged by rust fungus
was conducted by the method of N. E. Konavalova and others [7, 25]. The form of monitoring of rust
diseases of cereals is shown below.

Study outcomes. Monitoring of stem rustprogress and dissemination was conducted during ear
formation and milk-wax stage of ripenessin conditions of plots of Kazakh scientific-research institute of
agriculture and crop farming. Received materials were used for the purpose of investigation. Among
reservators of disease excitants the damages of goat grass, brome and wheat grass Agropyron pectini-
forme, Aegilops sylindrica, (Aegilops squarrosa), Winter rye were registered.

During investigation of the wheat field 20—-40% of winter wheat’s middle part and surface and
common wheat varieties’ lower and middle parts were affected by rust disease. The development rate of
leaf rust of the wheat varieties was 60-80% in the period of milk-wax stage of ripeness (figure, table).

Triticumaestivum Triticumaestivum

Development of stem rust on field crops
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Affection of cereals by stem rust

. Progress of disease in pace, %
Crop, variety -
Phenologic phases
ear formation milk-wax stage of ripeness

Agropyron pectiniforme 20 30
Aegilops sylindrica, 20 20
Aegilops squarrosa 30 40
Winter rye 50 70
Triticum aestivum * 40 60
Triticum aestivum ** 20 80

Many factors on the role of rust fungal diseases of cereals (as an infective reservator) are shown in
the works of research workers [26-30]. Based on the obtained results it was found out that reservators of
rust diseases widespread in harmful and field areas of Kazakhstan are cereals grown in phytocenosis
under natural conditions. In addition according to the results of analysis it is proved that not only wild
cereals like Cylindrical goat grass (4. sylindrica), Bromus inermis Leyss (B. arvensis) but also arable
cereals like common barley (H. vulgare), common wheat (7. aestivum) are natural resource of phyto-
pathogens. The yellow rust overwinters in the form of urediniospore or uredinial mycelium in many ce-
reals and winter what. As a result of overwintering of sporas and mushroom spawn in autumn sowing the
occurrence of rust diseses is observed in early spring.
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IOHTYCTiK Kazakcran negarorukanslk yauBepcuterti, [lIpimkent, Kazakcran,
’K. YKy6aHoB aThIHaFbl AKTO0E OHIpIIiK MEeMIIEKeTTIK YHUBepcHTeTi, AkTobe, KasakcTan

KA3AKCTAHBIH OHTYCTIK-IIBIFBIC JKAFJAUBIH]IA
BUJIA )KATIBIPAK TATBIHBIH JAMYbI MEH AYPYJIAPBI

AnHoranus. bunait sxansipak tatel (Puccinia recondita f. sp. tritici Rob. ex. Desm) acThIK TaKbUITapbIHBIH
OapJibIK BEreTaTHBTI MYIICNIEPIH: JKANbIpaFrbiH, cabaFblH, MacarblH, MAacaK KbUITAHAFbIH, KCHIe JOHIH ¢ 3aKbIM-
JIaiIbl, eTiH TYCIMIH JKOHE JIOH calachlH KeMITelll, TOMeH IeyiHe dKeiel Ouiail COpTTapbIHbIH capbl TaTIIEH 3aKbIM-
JAHYBI €TiH TYCIMiHIH KeMyiHE >KOHE JIOH CAIlaChIHBIH TOMEHICTel. 3aKbIMIaHFaH Ke31€ OCIMJIKTE Cy OallaHBICHI
Oy3blIabl, TPAHCIIUpANXs apThIN >KanbIpakTa (OTOCHHTE3 INMPOLECIHIH OeNCeHIUIIrT TOMEHIEYiHe oKesell, eciM-
JIIKTE METOOATHM3M TPOoIeci OY3BUIBIN OCIMIIKTIH OOMBI, CA0aFBIHBIH KYaHIBIFEI JKOHE MACaK Y3bIH/IBIFbI KBICKApaIbI,
MacakTaFbl MacaKIla CaHbl, IOH CaHbl, IOH calMarbl a3asi/ibl, MacakK TY3y Ke3eHi y3apapl. OCIMIIKTIH CyBIKKA TO3IM-
IIUTITT TOMEHACH 1, TaMBIp JKyHeci Hallap JaMUAbl, TOTBIPAKTaH CYIbIH CiHyl Hamapiaiael. DMru(UTOTHS KBUIIAPHI
TO3IMCI3 COPTTapbl OHIIPICTE MaiialaHFaH >KarJaia >ka3AblK OMOalbIH TYNTEHY Ke3iHIe maina OojraH aypy
enimai 80 maiibi3ra neiiiH, an Macakrany kesinae 20—30 mnaiibi3ra jeiiin kemiTyi myMmkiH. Ericrikke ¢urtocanuTap-
JBIK OaKpUIay (bl TUIMIII JKYPTi3y JKOHE aypy.blH JaMmybl Typaiibl OojbKkamaap OOMBIHILIA KOpFay IapaapbiH ITYPbIC
YHBIMIACTBIPY DKOJOTHSUIBIK IIBIFBIHIAAPABIH alblH ajlFa MYMKIHAIK Oepeni. KeliHri »buigapbl acThIK AaKblIjia-
PBIHBIH (PUTOCAHUTAPIIBIK JKAFJaibl )KbUIIAH XKbUTFa HamapJan oapaabl. Byl KiuMaT skarqaibIHbBIH ©3repyiHe, maTo-
TeHHIH MyTalusjaHyra KaOLIeTTUIriHe jkoHe eHJipicTe Te3IMCi3 copTTapAblH erinyine ae OainanbicTbl. OchiFaH
opait makanana OHrycrik KazakcraH xarqaibiaa Ongai skanbIpak TaTBIHBIH JaMYBI )KOHE TapaTybl 3¢PTTEITCH.

Tyiiin ce3nep:Onaail )kanbIpak TaThl, MOHUTOPHUHT, d3PpU(PUTOTHS, OHIMAIIIK, 6CIMAIK KOPFay.
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"OskH0-KazaxcraHckuil mejarornyeckuii yauBepcureT, LlpmvkenT, Kazaxcran,
2 AKTIOOHHCKHIT perroHanbHeli yansepeuter uM. K. XKybanosa, Akrobe, Kasaxcran

PA3BUTHA BOJE3HU JIUCTOBOM PAKABUMHBI INIIIEHUIIBI
B YCJIOBUMSIX IOI'O-BOCTOKA KA3AXCTAHA

Annortanusi. B Kazaxcrane exxeronnsle norepu ypoxkas oT Oypoil pikaBUMHBI cOcTaBIsIOT 5-15%, a B roasl
snu¢uroTnit — 45-70%. s momydeHuss MaKCUMaJIbHOM OTZIAauy OT 3aTpaT Ha 3allUTy PAcTeHUH TpeOyeTcs ueTkas
opraHu3anys (UTOCAHUTAPHOTO KOHTPOJIA 3a COCTOSHHEM IIOCEBOB M IPOBEAEHHS 00pabOTOK B COOTBETCTBHHU C
MIPOTHO30M Pa3BUTHUS BPEIHBIX OPTaHU3MOB. B mociiennue roasl GuTocaHuTapHas CUTyalys Ha MOCEBaX 3€6PHOBBIX
KyJIBTYp CTaJIa yXyIIaThes. B roabl anmmpUTOTHH IUCTOBON prKaBUMHBI HAOIIOACTCS MTOJTHASI THOENb TIOCEBOB.

JlucroBas (Pucciniareconditaf. sp. triticiRob. ex. Desm) prkaB4rHa MIICHUIIBI TOPAXKAIOT BCE HA/3EMHbIC Yac-
TH 3€PHOBBIX KYyJbTYp: JINCThs, BIarajniia, cre0elb, KOJIOChs, I7I€ OHA pa3BUBACTCS Ha JEUIyiKax, OCTSIX, HHOTAA
Jaxke Ha 3epHe. OHa HapyIIaeT BOJIHBIN PEXUM PACTCHUH, YBEIMUYUBAs TPAHCIUPALMIO, BBI3bIBAS CHIDKCHUE
(hOTOCMHTETHYECKOW aKTHBHOCTH JIMCTHEB M HAapyIllaeT Mpolecchl MeTadoju3Ma B PACTCHUSX, YTO NMPUBOJHUT K
YMEHBILEHHIO POCTa M 3ama3/bpiBaHuio (a3el KosomeHus. [Ipu 3ToM pe3ko CHMKaeTCsl 3aCyX0yCTOWYMBOCTD pacTe-
Huid. KopHeBas cucrema pasBuBaeTcs ci1ado, III0X0 noaaeT Boay. M3-3a HapymeHus: GyHKIIMOHAIBHOTO COCTOSHUS
YCTBUI YCHJIMBAETCS TPAHCIHMPALUS U yBEJIMYMBACTCs (PU3NUECKOE MCIapeHUE BOJBI Yepe3 MPOPBIBBI SIHJIEPMICA,
BBI3bIBa€MBbIE MyCTYJIaMH Irpruba. BemeacTBre 3Toro pacxos BoJbl Ha €AMHUILY CYXOTO BEIIECTBA PE3KO BO3PACTAET.
CunpHOoe TOpakeHHE OypoH JHMCTOBOW P)KaBUYMHOM NPHUBOIUT K IIPEKAEBPEMEHHOMY CO3DEBAHHIO IIOCEBOB H
3HAYUTEIBHOMY HE0OOpPY ypoxasi, 0COOEHHO ITPH HEAOCTATKE IOYBEHHOM BJIarH.

B crathe naHa OIeHKa pasBUTHS M PACHPOCTPAHEHHS JINCTOBOM PKaBUMHBI HA ITOCEBAX 3€PHOBBIX KYJIBTYpP
CENEKIIMHU MTOJUBHOIO U OOTapHOTO HAIPaBIICHHUS.

KiroueBsble cj10Ba: MMCTOBAs prkaBUMHA MIIEHUIBI, MOHUTOPUHT, SHU(UTOTHS, YpOXKail, 3al[UTa PACTCHUH.
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STUDY OF RESISTANCE OF WINTER WHEAT VARIETIES
TO YELLOW RUST

Abstract. Resistanceisan ability of plants to produce yield after affection of excitants. It can also be described
by the ability to fast restoration of the affected vegetative organs. One of the factors limiting wheat yield is affect by
the yellow rust (Puccinia striiformis). The pathogen reduces yield, seed quality, causes 100% yield losses under
optimal weather conditions. Using of high quality varieties is one of the biotic factors in the selection in addition to
finding the sources of resistance (tolerance) to disease.

Keywords: wheat, yellow rust, epiphytoty, tolerance, resistance, yield.

Introduction.Affection of wheat varieties with yellow rust will lead to reduction of crop yield and
quality loss of seeds [1, 2]. As a consequence ofdisease the height of plant, thickness of stalk and length
of spike will shorten, spike quantity, weight of seed will decrease. Due to deterioration of physiological
processes the resistance of plant to winter period will be lost, gluten components with low molecular
weight in the seeds will be formed, the synthesis process and accumulation of starch will go down as well
asprotein quantity will decrease in the endosperm [3, 4]. Development of yellow rust in autumn has a
reverse effect for wintering of plants, resistance of wheat leaf to cold, infected with mycelium, will go
down, occurrence of non-resistance varieties in autumn and wintering of spores will lead to loss 1/3 crop
yield [5]. In years when there is epiphytoty the crop yield reduces up to 80-100%, the yield loss will lead
to disastrous quantity [6, 7]. The decrease in indicators of seed yield is because of infection of the stalks
with yellow rust. Usually it begins with infection of leaf, leaf’s stick, cover of spike and spike’s grass-
blade. Especially when a stalk under spike is infected, the pathogen leads to destroying the crop yield.
When the yellow rust disease develops highly, the infected leaf will stop life early, the growth of plant
will slow and formation of seeds will be reduced [8, 9].

The the most effective way to combat the most dangerous pathogen as yellow rust of wheat is to
produce new germoplasm varieties that provide resistant genes, which stop lowering the yield and
improve the quality of grains, i.e. the production of high-quality immune and high-quality wheat varieties
[10-12]. However, a resistant variety will be affected by disease after a while. Even a sign of resistance
does not guarantee preservation of product during heavy and medium development of disease. Resistance
of wheat varieties to disease in a tolerance form can be seem as endurance to disease.

Tolerance of wheat variety to excitant of yellow rust is its ability to give satisfactory yield during
total development of disease.Enduring variety, heavily damaged with yellow rust, will have high yield
level over a variety grown in the second row with similar disease [13-15]. Endurance of what crop to
yellow rust disease is performed through some ways:

— Some varieties, in spite of high development of disease, send nutritious substances to developing
seeds of the plants;
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— Individual varieties extend the time between affect and generating spore of pathogen. This
mechanism ensuring tolerance nowadays is called ’slow development of rust” («slow rusting);

Varieties replacing pathogen spores to fast teleutospores. The leaves of these varieties limit gene-
ration of uredospores necessary for contaction infection of excitant, they are transformed into black colour
teleutospores in condition of peace, without activity in wheat. Decrease of chlorophyll is noticed in the
cells of varieties tolerant to disease, but it is low in comparison with intolerableness [16-18]. According to
scientists’ research, during the epiphytha in production, high-tolerance winter wheat varieties give high
yields and quality grain compared to intolerable varieties.

— Widespread use of tolerant varieties in production will prevent the loss of crop yields up to
development the level of yellow rust.

Study materials and methods. To determine the level of tolerance, comparisons of crop yields and
diseases of plant, which were in the same area, were studied.Determination of tolerance of winter wheat
varieties on yellow rust was carried out by comparing the total crop yields and 1000 seeds of affected
plant and non-infected plant [19, 20]. For this purpose, the experiment was performed in two options. In
one option, the it was developed in epidemic environment and the second option was developed with
fungicide (Tilt 250, 0.5 1/ha). After harvesting and trashing winter wheat and 1000 seed are weighed.
Tested varieties were divided into groups according to decrease of weight of 1000 seeds: they are between
0,5-15,0 percent, 15,1-18,0 percent, 18,6-20,7 percent. After harvesting and harvesting, the winter wheat
varieties were harvested and weighed 1000 grains. Tested varieties were divided into groups with a
decrease in the mass of 1000 grains: 0.5-15.0 percent, 15.1-18.0 percent, 18.6-20.7 percent.

Study outcomes. It turned out that among studied varieties Bermet, Bogarnaya 56, Turkmenbashy,
Yanbosh, Compair, Fox are endurable to disease, because when damage is high, the loss in weight have
not increased 0,5-15%. Varieties like Bezostaya 1, Koksu, Chinese 166 infected for 40-80 percent had

Tolerance of winter wheat varieties to excitantsof yellow rust

Development Infected with yellow rust Treated with fungicide
Variety name of yellownrust, Yield, weight of Reduction of seed Yield, Weight of seed
score/% centner/ha | seed 1000, g weight 1000, % centner /ha 1000, g

Aichurek 2/10 40,0 39,5 4,81 46,6 41,5
Bezostaya 1 4/40 14,26 40,0 18,69 18,16 49,2
Bermet 3/50 8,42 30,0 9,09 8,90 33,0
Bogarnaya 56 4/50 12,73 39,5 3,65 14,71 41,0
Derbes 2/20 15,96 38,5 11,49 17,77 435
Koksu 4/80 20,63 37,0 15,90 21,16 44,0
Qarasay 3/60 18,17 40,5 13,85 28,33 47,0
Odesskaya 66 3/40 9,24 31,6 15,05 9,69 37,2
Taza 0 26,66 44,8 2,22 26,70 45,0
Turkmenbashi 3/30 8,30 36,5 5,44 10,84 38,6
Skifijanka 4/20 8,61 35,3 3,28 12,84 36,5
Umanka 3/20 31,0 39,5 9,19 45,0 43,5
Yanbosh 3/20 11,30 33,7 3,71 12,30 35,0
Chinies 166 4/60 12,7 32,0 20,79 12,37 40,4
Compare 4/40 9,42 31,7 3,93 12,37 33,0
Clement 2/10 22,21 39,5 9,40 24,71 43,6
Fox 3/40 11,42 39,3 0,50 20,53 39,5
Morocco 4/40 24,79 30,8 15,38 14,29 36,4
Average — 24,79 35,3 - 26,70 43,6
Maximum - 40,0 45,5 - 46,66 54,5
Minimum - 8,42 30,8 - 8,90 33,0
EAEAq9s (%) - 5,26 - - 5,72 -

— 110 ——



ISSN 2224-5308 Cepus 6uonoeuueckasn u meouyunckas. Ne 2. 2018

shown intolerance to yellow rust and weight loss of their 1000 seedswas between 15,90-20,79 percent.
The lowest yield of infected variety was 8,42centner/ha, average 24,79 c/ha, high 40,0 c/ha and the lowest
in weight of 1000 seeds was 30,8 g, average 35,5 g, highest 45,5 g. However this value will be higher in
the varieties treated with (table).

The only disease resistant variety ‘Taza’ will produce the same yield in two options. It shows that
crop yield and weight of 1000 seeds will reduce due to effect of excitant of yellow rust.

When disease is developed the varieties tolerant to yellow rust among studied varieties Bermet,
Bogarnaya 56, Karasai, Turkmenbasy, Yanbosh, Compare and Fox can be used to prevent product los-
ses.According to scientists the sharp increase of uredospore number in the wheat fields and the speed of
spread are directly related to the presence of intolerable varieties[19, 20]. Intolerant varieties allow
widespread distribution and development of yellow rust, and even virulent pathotypes are the center of
spores’ reproduction do not guarantee the safety of product when disease develops heavily and me-
dium.That is why the use of tolerant varieties is the key guarantee to sustaining of product withoutloss.
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III. K. Mananos', XK. C. Tuney6aesa’, M. B. IOuycos', O. M. Typrenosa’, I'. 3. Typedexona’,
H. . KaabiGexoa', M. 7K. Maxaméeros®, I. I1I. Teperemai’, III. A. )Kyma6aes'

1OHTYCTiK Kazaxcran negarorukansik yauBepcuterti, [lIsimkent, Kazakcran,
2Ka3al< MEMJIEKETTIK KbI3/Iap NearoTuKajiblK yHUBepcuTeTi, Anmatsl, KasakcraH,
K. ’KyOGanoB ateiHnarsl AKTe0Oe OHIpIIiK MEMIIEKETTIK YHIUBepcHUTeTi, AkTebe, KaszakcTan

KY3IIK BUJAW COPTTAPBIHBIH CAPBI TATKA TO3IM/ILIITTH 3EPTTEY

AnHoTtanusi. Te3IMAUTIK eCIMIIKTEpiH aypy KO3ABIPFHIITAPMEH 3aJIaJIIaHFaHBIMEH KaJbIITHI ©HIM Oepyre
KaOUTeTTiiri. 3aNanjanFal BEreTaTHBTI MYIIUICPIHIH KaJIbIHA KEeIyiMEeH Jie cHnaTTanaasl. bumgai eHIMIUTIriH MIeK-
TeiTiH (axropnapasy Oipi capwl TatneH (Puccinia striiformis) 3anannanysl. [laToreH xonaiiel aya-paiibl kar-
JaiipIHAa eHIMII, AoH camacklH TemeHnmeTeni, 100 % ¥a meifin erid TycimiH kemiteni. Ceneknusaga aypyFa Kapcel
TO3IMALUTIK Ke3aepiH TabyMeH KaTap KOHOICTITi (TONEPaHTTBUIBIFEI) )KOFaphl COPTTapAbl MalganaHy HeTi3ri OHoTH-
KaJbIK (hakTop OOJIBINT CaHaIa bl

Tyiiin ce3nep: Oumaii, capbl TaT, SONU(PHUTOTHS, TOJICPAHTHOCTD, TO3IMILTIK, OHIMILTIK.

III. K. Ilanasos', %K. C. Tuiey6aesa’, M. B. FOunycos', O. M. Typrenosa’, I'. 3. Typeekona’,
H. 1. KaasiGexosa', M. 7K. Maxaméeros’, T. III. Teperennil, III. A. )KyMaﬁaeB1

'FOxHO-KazaxcraHcKuil mejarornaeckuii yHuBepcurer, [IsiMkent, Kazaxcran,
*Kasaxckuii Tocy1apCTBEHHbII HKEHCKUI Te/larornueckuii yaupepeuter, AnMathl, Kasaxcran,
’ AKTIOOMHCKHIT perHoHanbHbIi yauBepcuteT nm. K. XKybanosa, Akrobe, Kasaxcran

W3YYEHUE YCTOMUYEBOCTHU COPTOB O3UMOM MIIEHUIIBI
K )KEJTOM PXKABUUHE (PUCCINIA STRIIFORMIS F.SP. TRITICI)

AHHOTAIMs. Y CTOHYNBOCTS — CHOCOOHOCTh PacTeHUH BBIIECP)KUBATH MOBPEKACHHUS BPEAUTEISIMH WM IIOpa-
KeHue Bo30yauTensiMu Oojie3Heil 0e3 CyIIECTBEHHOIO CHIDKEHHUS! MPOJIYKTUBHOCTH. MOXKET TakKe ONpeAeNsThCS
CHOCOOHOCTBIO K OBICTPOMY BOCCTaHOBJICHHIO IOPaXXCHHBIX BET€TATHBHBIX OpraHoB. HecMmoTpst Ha MHorue
OTpHULATCIBHBIC CTOPOHBI TOJICPAHTHOCTHU COPTOB K 6I/IOHOFI/l‘leCKI/IM (baKTOpaM, UX BO3ACJIBIBAHUC Aa€T 3HA4YH-
TeJIbHbIE YKOHOMHUYECKHE NPEUMYIIECTBA Y MHOTHX CEJIbCKOXO3SIHCTBEHHBIX KyIbTyp. [loaTOMy B cenexkunu neseco-
o0paseH He TOJBKO NMOWCK NCTOYHHKOB YCTOWYHMBOCTH, HO M MCIOJIB30BaHHE 00pa3IoB C BHICOKOI BBIHOCIHUBOCTHIO
K OCHOBHBIM OMOTHYeCKHMM (akropaM. OIHHUM M3 BPEIOHOCHBIX 3a00JI€BAaHMH MIICHUIBI SBISAETCS JKENTask PrKaB-
4YiHa, BbI3bIBaeMas rpudoM Puccinia striiformis f.sp. tritici. [laToren cHmkaeT yposkaii, KaueCTBO CEMsIH, MOXKET BBI-
3Bath 100 % moTepro yposkast Mpy HATMIUN ONTUMAJIBHBIX TOTOAHBIX yCIOBHUH.

Ki1roueBble ¢J10Ba: MIICHUNA, KENTask PXKaBUNHA, STN(HUTOTHS, TOIEPAHTHOCTh, YyCTOHYHUBOCTD, YPOKAHHOCTD.

— 112 ——



bNUOJIOI'N A

NEWS
OF THE NATIONAL ACADEMY OF SCIENCES OF THE REPUBLIC OF KAZAKHSTAN

SERIES OF BIOLOGICAL AND MEDICAL
ISSN 2224-5308
Volume 2, Number 326 (2018), 113 - 120

S. M. Adekenov', A. N. Kupriyanov?, D. T. Alibekov', E. M. Gabdullin’

'JSC International Research and Production Holding “Phytochemistry”, Karaganda, Kazakhstan,
’Federal Research Center of Coal and Coal Chemistry of SB RAS, Kemerovo, Russia.
E-mail: phyto pio@mail.ru; kupr-42@yandex.ru

ENDEMISM OF FLORA OF THE BOLSHIE BARSUKI SANDS

Abstract. The article presents the results of expeditions to the Bolshie Barsuki sands. The floral composition
and life formshave beenreviewed,specific locations of 11 endemic species according to herbarium materials are
indicated.

Keywords: Bolshie Barsuki, flora, endemic species.

VK 582.31 (574. 54)
C. M. Anekenos', A. H. Kynpusinos?, /. T. Ann6exos', E. M. Faéayinn’

'AO «MexayHapOoIHBIM HAyUYHO-TIPOU3BOACTBEHHBIN XomauHr «Putoxumus», Kaparanna, Kazaxcran,
*denepanbublii Mccnenosatensckuit nentp yris u yriexumun CO PAH, Kemeposo, Poccus

QHAEMMU3M ®JIOPHI IECKOB BOJIBIIUE BAPCYKH

AHHOTauus. B crarbe paccMaTpuBalOTCs pe3ynbTaThl 3Kcneauuui B necku bonemue bapcyku. Paccmorpen
(bIopUCTHUECKHUN COCTaB, )KM3HEHHBIE (HOPMBI, TIPUBEEHBI KOHKPETHBIE MecTa cOOpoB 11 »HAEMHUYHBIX BHUIOB TIO
repOapHBIM MaTepUaIaM.

KaroueBbie ciioBa: Bonbiine bapcyku, Giiopa, SHAEMUYHbIC BUJIBL.

Beenenue. Ilecku bonpmme bapcykm — oauH U3 KpyHHBIX TecyaHBIX MaccuBoB CeBEpHOTO
IIpuapanesa. OH pacnonoXkKeH MOJIOCOI0 B CPETHEM OKOJIO 24 KM IIMPHUHOM, CyKasich B IIEHTPAJIIbLHONW YacTH
JI0 HECKOJIBKUX KM U paciupsisich Ha tore g0 80 kM. Pacnonaraercst maccuB Ha npoTstkeHun 200-250 km
ot Apanbckoro mMops a0 T. [llankapa. [Tecku bonbine bapcyku oTHOCATCS K IcaMMOGUTHBIM BapHaHTaM
CEBEPHBIX MU CPENHUX IMYCTBIHb U OTHOCATCS K 3amagHo-CeBepoTypaHCKod moampoBuHuuu CeBepo-
TypaHcKoU npoBuHIMH [1].

Hauano m3ydenus ¢iaopsl necyanbix MaccuBoB b. bapcykmn B XVIII-XIX BB. cBSI3aHO ¢ TMEPBBHIMU
skcnennusaMu poccuiickux HatypanuctoB I1. C. Ilamacca, A. A. bynre, A. Jlemana, . bopmesa [2]. B
Hayane XX Beka B Poccum Hawancst OecnipenieIeHTHBIN 1O CBOMM MaciuTabaM MPOeKT OOTaHHYECKUX
uccnenosanuil. U cBsizano 310 0110 co CTONBIMMHCKUME pedopMaMu U NEPECEIEHUEM Mal03eMeIbHbIX
KpecThsiH U3 LleHTpanbHeix pernoHoB Poccun B Cubupb n CpenHioro Asuro. /it 3Toro ObUI0 c03/1aHO
[epecenenyeckoe ympaBieHue. [y BBISIBICHUS MOYBCHHBIX W PACTUTENBHBIX YycinoBui B Cubupu u
Cpenneii Azun 3a niepuox ¢ 1908 mo 1914 rog um O6biio poMHAHCHPOBAHO 86 IKCHENUITNI, OXBATHI-
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BaIOIMX TMPaKTUYECKH BCIO 4acTh Asmarckoii Poccun, B ToM umcne u Teppuroputo Typraiickoir 00-
nmactu. B cocraB skcreqummii, paboraBmmx B b. bapcykax, Bxomgmmu mHorue Ootanuku: B. I1. [[poGos,
B. U. Jlunckuii, U. M. Kpamennnnaukos, B. @. Kanenskun, B. 1. CmupHoB [3], B. A. dyOsiHCKUH,
b. A. ®enuenko [4]. B nHacrosimee BpeMs uccienoBaHue (Giopbl AKTIOOMHCKOW 007acTH HPOBOIUT
C. A. Aiineuncosa [5].

s ceBepuoit wactu b. bapcykoBHa necuansix OapxaHax xapaKTepHA MOJBIHHAS PACTHTEIHHOCTH C
JIOMHHUPOBaHUEM TOJBIHYU U3 nionpoaa Dracunculus: Artemisia arenaria DC., A. quinqueloba Trautv., A.
tomentella Trautv. Ha cnabo ¥ CHIBHO 3aCOJIEHHBIX ITOYBAaX TOCIOJCTBYIOT MOJBIHHBIE COOOIECTBA C
noMuHUpOBaHUEM A. lerchiana Weber, A. pauciflora Weber, A. semiarida (Krasch. &Lavrenko) Filatova,
Ha BBIXOJIaX MaJIC030UCKUX TNINH — A. camelorum Krasch. /Iy neHTpaabHON M FOXKHOM 4acTell Ha mecKax
XapaKTePHBI MCaMO(WIbHBIC KYCTAPHUKHU W MONYyKycTapHUKH (pasnuunble Bunsl Calligonum, Ephedra,
Ammodendron, Krascheninnikovia ceratoides (L.) Gueldenst., Salsola arbuscula Pall.), aTakxenonsam:
Artemisia santolina Schrenk, A. songarica Schrenk, A. terrae-albae Krasch. Ha okono 0OapxaHHBIX
TEPPUTOPHSX BCTpeUaroTcs COJSIHKOBBIE (Anabasis salsa (C.A.Mey.) Benth. ex Volkens, Salsola arbus-
culiformis Drob., S. orientalis S.G.Gmel., Nanophyton erinaceum (Pall.) Bunge) unonsiansie (Artemisia
turanica Krasch., A. terrae-albae Krasch.) coobmectsa [1, 6].

HecMoTps Ha ATUTENBHYIO HUCTOPHUIO (DIOPUCTHUSCKUX HCCICIOBaHUMA, (jiopa mecuaHbIX MacCUBOB
b. Bapcyku 1 obutanue TaMm 3HIEMHUYHBIX PACTEHUH OKa3aHMCh HEJOCTATOYHO M3YUYEHBI, YTO TOCITYKHIIO
MIPUYUHON TIPOBEACHUS JAHHOTO HCCIIeIOBAHMS.

Marepuajibl . METOAbI HCCJIETOBAHMIA. DKCICAUIIMOHHBIC UCCICAOBAaHUS MPOBOJMINCH B Mac—
utone 2017 roxa Baoab necuyanoro maccuBa b. Bapcyku. PajguansHbie MapuipyThl iepeceKaiy ecuaHbie
MAacCCHBBI Ha CEBEPO-BOCTOKE U Ha I0T0-3amazie (pUcyHOK 2). BbIieeHbl OCHOBHEIE THUITBI PACTUTEIBHOCTH:
MOJIBIHHBIC COJITHKOBBIE, ICAMO(HUTHO-3JIAKOBbIC, ICAaMO(UTHO-MIOJIBIHHBIC, ICAMO(HUTHO-KYCTAPHUKOBBIC
MYCTBIHH, COJIOHIIBI, COJJOHYAKH, COJIOHIEBATHIC JIyTA.

Pucynok 1 — O6uwmii Bux neckoB b. bapcyku Pucynok 2 — Touku nzydeHus Gropst

3a Bpems akcnieauuuu cobpano ceime 600 muctoB repbapust (KG, KUZ). Ilo npeaBaputenbHbIM
JTAHHBIM HaWJIeHO Ha M3ydaeMoil TeppuTopuu 287 BHIOB pacTeHHH, MpUHAJISKAMNX K 39 cemeiicTBaMm.
BeusiieHo 11 sHaemuuHbIX Buza. s XapakTepHCTHKH MECTOOOUTAHUS KaKIOTO SHIACMHUYHOTO BHIA
MPOBOAMIIKNCH (PIIOPUCTUYECKUE OMICAHMS, OLIEHUBAJIOCh )KH3HEHHOE COCTOSTHHE.

PesyabTaTthl m ux obcy:xnenus. Artemisia albicerata Krasch. 1946, bor. mar. rep6. BUH AH
CCCP, 9 :173; ®unatoBa 1966, ®xn. Ka3z. 9 : 110; JIu, 1993, Omp. pact. Cp. A3uu, 10 : 561. — [1onbias
0en0BOIOCKOBAsL.
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Pactenne noxoxe Ha MUPOKO pacmpocTpaHeHHYIO B b. bapcykax A. Arenaria DC, HO Xoporio ot
HEe OTJIMYAeTCS TPOCTO PACCEYCHHBIMH JUCTHSIMH WM CHIBHO YIJMHEHHBIMH JINCTOBBIMH JOJBKAMH.
Kpome Toro, crebnu B HmwkHeld 4yactu y A. Albicerata Krasch. 6e1oBonockoBbie, B TO BpeMsl KaK y
A. arenariaDC — COTOMEHHO-XENTHIE.

H.C. ®unarosa [7] cuutana, uro 4. Albicerata Krasch. pacnpocTpaHsieTcsi 0 ec4aHbIM MacCHBaM K
fory ot o3. bamxam, BBepx mo teuenuto p. Mmu. A.Jl. JIu [8] pacmmpsieT apean, Bkitoyas bermakmany,
[Ipuapanbckue mycThiHu, HU30Bbs pek Uy u Capoicy. Hamm nccnenoBanusi MoATBEPKIAIOT HAXOXKICHHE
A. Albicerata Krasch.B mpuapanbCcKux Ieckax. JTO IepBas HaxogKa Ha TEPPUTOPUU AKTIOOMHCKOI
obmactu [5].

OCHOBHBIE MECTOOOWUTAHUSI — JOBOJBHO pa3OWThIC IMECKH, BJIOJb JOPOT, HA YYacTKax, BBIOMTHIX
CKOTOM.

AxTroOnHCKas obnactp, mecku b. bapcyku, okp. moc. baiikamam, o6minsro, 09VI2017, 1. Anubexos,
E. I'abpymmun; Tam xe, okp. moc. Ecer-Ata, 13VI2017, JI. Anubekos, E. Ta0nymnun; Tam xe: lan-
Kapckuii paiioH, Oeper o3. Ulamkap, Tepputopus lllankapckoit ombiTHOW cranimu, 47° 50°33' c.m.,
59°34'B.a., 173 M, 14 VI 2017, A. KynpusiHoB.

A. albicerataKrasch. obpasyer ¢uopucTHieckne KOMIUIEKCH MCaMO(HUTOIONBIHHUKOB, KOTOPHIE
xapakTepHbl Ut ceBepHOU yactu b. bapcykos. Kak ormeuaer JI. 5. Kypoukuna [9], o hopuctuyeckue
KOMIIJIEKCHI XapaKTEPHBI U ONPEACICHHON CTaauy CHUHIE€He3a, 3apacTaloiX IepeBesHHbIX MeckoB. OH
BKIIto4aeT B ceds Artemisia arenariaDC, Calligonum aphyllum (Pall.) Guerke, Ammodendron bifolium
(Pall.) Yakovlev, Leymus racemosus (Lam.) Tzvel., Festuca beckeri (Hack.) Trautv., Koeleria glauca
(Spreng.) DC., Euphorbia seguieriana Neck., Syrenia siliculosa (M.Bieb.) Andrz., Hyalea pulchella
(Ledeb.) K.Koch, Achillea micrantha Willd., Helichrysum maracandicum M.Pop.

Artemisia aralensis Krasch. 1936, Crnucokpacr. ['ep6. ®n. CCCP, 10 : 105; ITaBnos, 1938, @i
Hentp. Kas., 3 : 272; Hacumona, 1993, Onp. pact. Cp. A3un, 10 : 569. — [lonbiapapanbckas (pUCyHOK 4).

Pucynoxk 3 — Artemisia aralensis Krasch. Pucynok 4 — Artemisia quinqueloba Trautv.

H. C. ®unarosa [10] otHocuT A. Aralensis Krasch. k cexuuu Sclerophyllum Filat, moxcexuun Ka-
zachstanicae Filat. [ns Hee xapakTepHO IBa)KAbl pacceYCHHBIC JHMCTOBBIC IUIACTHHKH. A. Aralensis
Krasch. 6muska x 4. Camelorum Krasch., HO oTiamdaercs 0ojiee BBICOKHMH W KPEIKUMH CTEOJISIMH,
HE3HAYUTECIIbHBIM OAPCBCCHCHUEM OCHOBaHHUMH ITOOETOB U 60.]'[66 JJIMHHBIMHA JIMCTOBBIMHU JOJIbKaMU.

PacTenue sHaeMu4HO W BCTpedaeTcs Ha KpaiiHeM 3amane Ka3zaxcTaHCKOTO MEJIKOCOIOYHHKA, B
Typraiickoit Bnagune, [Ipukacnuiickoil HUI3MEHHOCTH, JOIUHE P.ChIpIapbs.

Pactenue oOuTaer mo 3acOoNEHHBIM TIJIMHHCTBIM pycllaM BPEMEHHBIX BOJIOTOKOB, Ha IJIMHUCTBIX
CKJIOHaX YMHKOB, OBParoB, B TOHIDKEHHSX W Ha OKpaWHE IecYaHbIX 0apxaHOB. PacTeHue MOBOJILHO
pelKoe Mo OKpanHaM IIeCYaHbIX MACCHBOB.

AxTtroOnHCKas o0u., mecku b. bapcykn, mo rmuaMCTEIM cKioHam,17VI 2017, JI. Annbekos, E. I'ab-
ITYJUTUH.
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A. aralensisKrasch. obpa3syer ¢uiopructudeckne Komruiekckl ¢ Atriplex cana C.A.Mey., Nanophyton
erinaceum (Pall.) Bunge, Halimione verrucifera (M.Bieb.) Aellen, Halocnemum strobilaceum (Pall.)
M.Bieb., Climacoptera sp., Limonium suffruticosum (L.) Kuntze, Frankenia pulverulenta L., Nitraria
schoberi L., Artemisia pauciflora Weber., Leymus angustus (Trin.) Pilg., Glycyrrhiza korshinskyi Grig.,
Krascheninnikovia ceratoides (L.) Gueldenst.

Artemisia camelorum Krasch. 1930. Mat. komuc. 3xkcnen. ucci. 26 : 272; dunarosa 1966,D1. Kas.
9 : 126; bakanosa. 1993, Onp. pact. Cp. A3un, 10 : 569. — [lonbiHb BepOIIOA0B.

Pacrenue ommcano u3 okpectrocteit llankapa (Czelkar) [11] u mepBoHa4anbHO apean OXBaThIBAI
HCKITIOUNTEIRHO MMy CThIHHBIC paiionsl LlenTpanbsroro Kaszaxcrana (Typraii, lllankap, Kensmopaa) [12], o
YeM CBHJIETEIBCTBYIOT MHOTOUYHCIICHHBIE TepOapHbie cOOpHI, COOpaHHBIE 3alajHee U CEBEPHEE MTeCYaHOr0
MaccuBa bonbmme bapcyku, xpansmmecs B Cankt-IletepOypre (LE). COopbl mocneaHUX NecSTUACTHIA
(KG) moxkaspBaroT, ut0 A. camelorumKrasch.mpoHWKaeT MO TPETHYHBIM IECTPOIBETHBHIM TIWHAM Ha
tepputopuio Kazaxckoro menkocornouynuka [13].

BbIXo1pI TpeTHYHBIX KaPOOHATHBIX IIMH, IT0 OKpauHaM IECYaHbIX MaCCHBOB.

AxTtroOuHcKas obnactp, [llankapckuii paiion, 6eper o3. Lllankap, Tepputopus [llankapckoit ombIT-
HOM CTaHIMH, BEIXOABI TIHH. 47°50'335" c.mr., 59°34'804" B.11., 173 M, 16 VI 2017, A. Kynpusaos

A. camelorumKrasch. oOpa3yeT pacTUTEIbHBIE COOOIIECTBA HA COJIOHIAX C ydacTuem Agropyron-
fragile (Roth) P.Candargy, Alhagi pseudalhagi (M.Bieb.) Fisch., Tanacetum achilleifolium (M.Bieb.) Sch.
Bip., Atriplex cana C.A.Mey., Camphorosma monspeliaca L., Ceratocarpus utriculosus Bluket,
Limonium macrorhizon (Ledeb.) Kuntze, Zygophyllum fabago L., Tragopogon dubius Scop.

Artemisia halophila Krasch. 1930, Mar. komuc. 3xcn. ucit. 26 : 272; ®dunatosa, 1966, ®n. Kas.
9 : 117; Hacumoga, 1993, Omp. pact. Cp. A3un, 10 : 567. — [lonbHb conenroOuBast.

H.C. ®wunaroBa [10] oTHOCHT ee Kk MHorouucieHHoW cekumu Halophyllum Filat. moncexumm
Aralocaspicae Filat. Kyna oTHOCSTCS MyCTBIHHO-Ka3aXCTAHCKHI KOMIUIEKC MOJIBIHU C JIBaYXKIBI-TPHIKIBI
pacceueHHBIMU JIMCTOBBIMHU TAacTHHKaMU. OHa XapaKTepPH3yeTCs COUYHBIMHU BAJIbKOBATHIMU JIUCTOBBIMH
JTOITBKaMH.

Pacrenne sHnemuuHo U obuTaeT B mMycThIHAX LleHTpansHoro u 1oxHoro Kasaxcrana (bermakmana,
[Ipuapanse, Mytonkym, Yctiopt, Manrsinuak, KeiseukyMm, Kapakym.

Pacrenne obuTaeT Ha THIICOHOCHBIX 3aCOJIEHHBIX TJIMHAX, COJIOHYAKAX, TI0 BPEMEHHBIM BOJIOTOKAM U
OKpauHaM POJTHUKOB U KOJOJIIEB.

AxTioOMHCKas oOmacth, mecku b. Bapcyku, okp. moc. JKaHatypmbic, Ha BpEMEHHBIX BOJOTOKaXx,
12VI 2017, [. Amubexos, E. I'abnymmna E.M.; tam xe: Illankapckuii paiion, 50 kM K 10Ty OT IIOC.
[Tamkap, BpeMeHHBI BOAOTOK, COJTIOHYAK. 47°25'480" c.m1., 59°14'220" B.11., 337 M, A. KynpusiHOB.

A.halophila Krasch.obpa3yer ¢nopuctuueckue komuiekcosl ¢ FElaeagnus angustifolia L., Salix
caspica Pall., Halimodendron halodendron (Pall.) Voss, Tamarix hispida Willd., Phragmites australis
(Cav.) Trin. ex Steud., Puccinellia distans (Jacq.) Parl., Achnatherum splendens (Trin.) Nevski,
Glycyrrhiza glabra L., Plantago salsa Pall., Thalictrum flavum L., Ranunculus repens L., R. sceleratus L.,
Lepidium latifolium L., L. perfoliatum L.

Artemisia quinqueloba Trautv. 1866, in Bull. Soc. Nat. Mosc. 1 : 348; ®unarosa, 1966, ®i. Kaz. 9 :
110; Ansios, 1993, Omp. pact. Cp. Azun, 10 : 560. — [TonbiHb nATHAOTBYATASL.

PacTeHue oTHOCHTCS K HEODHAEMaM M €ro CTaHOBJICHHE CBS3aHO C apuAM3alUel KIuMara B TOJIO-
neHe. Ot Hanbonee pacmnpoctpaHeHHOW A. Arenaria DC oTimyaeTcs MOMYyKYCTAPHUKOBOM JKU3HEHHOU
(hopMoii ¢ oZIpeBEeCHEHNEM TTOOETOB IO TIOJOBUHBI cTeOIIs. JINCThS A.quinqueloba Trautv. B oTudme oT A.
Arenaria DC TyCTO-IpHXaTO-BOJIOCUCTTBIC. JHAeMuUdHOe pacTteHue llentpampHoro m IFOxHOTO
Kazaxcrana (Ilpubanxamickue myctsiny, [Ipuapanpe, OMOMHCKOE TI1aTO, HU30BBs pek Uy u Capricy.

Ha OGapxaHHBIX, pa3BeMBaeMBIX IECKaX BXOAWT B COCTaB fAApa ICaMO(HUTOMOIBIHHBIX IYCTHIHB
[Tpuapanss [1].

ITecku b. Bapcyxku, okp. n. baiikagam,00unero, 09VI2017, /1. Anubekos, E. [abnymmua E.M.; Tam
)ke: [ankapckuil pailon, okp. n. baiikamam, mecku b. bapcyku, rpsnoBeie mecku, 47°08'809" c.ui.,
59°14'930" B.x., 190 m, 10VI 2017, A. KymipusiHoB.

A. quinqueloba Trautv. oOpa3yer cBoeoOpa3Hble TIICAMO(UTHBIC COOOIIECTBA C YYacTHUEM:
Calligonum aphyllum (Pall.) Guerke, Ammodendron bifolium (Pall.) Yakovlev, Leymus racemosus (Lam.)
Tzvel., Syrenia montana (Pall.) Klokov, Isatis sabulosa Stev. ex Ledeb., Alyssum desertorum Stapf,

— 116 ——




ISSN 2224-5308 Cepus 6uonoeuueckasn u meouyunckas. Ne 2. 2018

Gypsophila paniculata L., Silene wolgensis (Hornem.) Besser ex Spreng., Chondrilla ambigua Fisch. ex
Kar. & Kir., Helichrysum arenarium (L.) Moench.

Artemisia saissanica (Krasch.) Poljak. et Filat. 1963, in Tp. Uu-ta Bor. AH Ka3CCP 15 : 234; ®ua-
ToBa, 1966, ®u. Kaz. 9 : 127; bakanosa. 1993, Omp. pact. Cp. A3umn, 10 : 576. — [lonbins 3aiicanckasi.

B 1936 rony U. M. Kpamennnuukos [14]onucan nonsiHb Artemisiamongolorum Krasch. Jra mo-
JBIHB OBLIA onMcaHa u3 MoHTromH, o3aHee UM ke Bo diope 3amanHoit Cubupu [15] BbIIETEH TTOIBUT
sspsaissanica (Kpamenunnukos B [1.H. Kpbuios, 1949). H.C. ®unatoBa noBeicKiIa paHr MOJbIHU A0 BU-
ma — A. Saissanica (Krasch.) Poljak. etFilat., ocraBuB ero snnemom 3aiicaHckoii kotimoBuHHI [16]. B
Hacrosmee BpeMs A. Saissanica (Krasch.) Poljak. etFilat. maiinena Kazaxcrtanckom menkocormodnuke [14]

H. C. ®unarosa [10] nomectuna A. Saissanica (Krasch.) Poljak. etFilat. B cexuuro Halophylum
Filat., B cbopnyto noacekuuto Mongolicae Filat. [Ins 5Tol MOACEKUUH XapaKTEPHBI BHIBI C JBaXKAbI-
TPYDKIBI IEPUCTO-PACCEUSHHBIMHI JINCTOBBIMY TUTACTHHKAMH, B Hadalle BEreTalliH IIOTHO OITyIIEHHBIE CO
CTHUPAIOIIUMCSI ONYIICHWEM K OKOHuYaHHIO Beretanuu.A. saissanica (Krasch.) Poljak. etFilat. mocraTouno
onmuska Kk A. Scopaeformis Ledeb., HO oTiiM4aeTcsa OOBIYHO ABaXKIbI MIEPUCTO PACCEYCHHBIMH JIUCTHSIMU H
Ooree cxaroil MeTeNnKkoi, 0oyiee CyKKYJICHTHBIMH JIOJbKaMHU HIDKHUX CTeOJIEBBIX JUCTHEB. A. Saissanica
(Krasch.) Poljak. etFilat. B mosice ceBepHBIX ITyCTHIHB 3aMeIaeT CTEHHYIO A. nitrosaWeber.

Apean A. saissanica(Krasch.) Poljak. et Filat. y3ko#t mosocoli mpocTupaeTcs OT 3alcaHCKOU
KOTJIOBUHBI 4epe3 nmodepexne 03. banxam, crennpie peku (Capeicy, Kon, Kynanotnec), 1o comoHdakoB
[Tamkapa. st AKTFOOMHCKO#M 00J1acTH pacTeHHE MTPUBOAUTCS BIIEpBhIC. MOKPBIC COJIOHITHI M COJIOHYAKH,
Oepera COJICHBIX PEK U 03ep.

AxTioOuHCcKast o0in., lankapckuii p-H, Oeper o3. Illankap, teppuropusi lllamkapckoil OmBITHOH
CTaHIUU, NIECYaHHbIE HapylLIeHHbIe TouBbl, 47°50'335" c.m., 59°34'804" B.1., 173 M, 14 VI 2017, A. Ky-
npusHoB; Tam xke: 50 kM k rory oT m. Ilankap, BpeMeHHBIN BOJOTOK, conoHdYak, 47°25'480" c.mi.,
59°14'220" B.x., 337 M, 10. VI 2017, A. KynpusHos.

Pacrenune oOpaszyer (rmopucTHuecKkue KOMIUIEKCH Ha BIIQXKHBIX 3aCOJICHHBIX TOYBaX C y4acTHEM
Tamarix hispida Willd., Phragmitesaustralis (Cav.) Trin. ex Steud., Bassia sedoides (Pall.) Asch., Che-
nopodium album L., Salicornia europaea L., Camphorosma lessingii Litv., Artemisia lerchiana, A.
austriaca Jacq. A. schrenkiana Ledeb., Aeluropus lagopoides subsp. repens (Desf.) Tzvel. (4. repens
(Desft.) Parl.), Juncus jaxarticus V Krecz. & Gontsch., Lepidium latifolium L.

Artemisia tomentella Trautv. 1866, in Bull. Soc. Nat. Mosc. 39, 1 : 351; dunarosa, 1966, ®i. Kas., 9
: 108; Ao, 1993, Onp. pact. Cp. Azuu, 10 : 562. — IloabIiHb TOHKOBOHIOYHAS.

H. B. IlaBnoB [12] yka3piBan Ha HEOONBIION SHAEMUYHBIN apean A. tomentellaTrautv B meckax
AxTioOMHCKOH oOnmactu. Ho mo3gHee OBUIO yCTAaHOBJICHO OoJjiee MIMPOKOE PacHpOCTpPaHCHHE 3TOU
MoJIbIHU Ha Tepputopun Kazaxcrana [16]. [l Hee xapakTepHO JBa KOHTPACTHBIX MeCTa OOUTAaHHS: Ha
MeOHUCTBIX U KAMEHHCTHIX CKJIIOHaX HU3KOTOpUI M Ha JIETKUX IecuaHbIX mouBax. B meckax b. bapcyku
OHA 3aHMUMAeT Y4YacTKH C HapYIICHHHIM TOYBEHHBIM W PACTHTEIHHBIM ITOKPOBOM B pe3yJbTaTe BhIMaca
cKoTa. 3a ImpejenamMy ecYaHblX MACCHBOB OHA OOHapykeHa B MyromKkapcKux ropax.

AxTioOMHCKasi obxnacth, mecku b. bapcyku, okp. m. bBalikagam, Ha MecuaHbIX MMOYBaxX, OOMJIBHO,
09 VI2017, . AmmubekoB, E. I'abmymmun; Tam xe: okp. 1. Capricail, Topsl MyTomkaphl, KAMEHHUCTHIE
ckioHbL. 48°27'213" c.m1., 58°30'812" B.11., 337 M, 15 VI 2017, A. Kynpusiaos.

B neckax B.Bapcykud. tomentella Trautv. dopmupyer coobmectsa ¢ Calligonum aphyllum (Pall.)
Guerke, Agropyron desertorum (Fisch. ex Link) Schult., Koeleria glauca (Spreng.) DC., Astragalus
brachypus Schrenk, Ammodendron bifolium (Pall.) Yakovlev, Artemisia arenaria DC., Senecio subden-
tatus Ledeb.

Echinops albicaulis Kar. et Kir.1842, Bull. Soc. Nat. Mosc. 15 : 387; 'omockokos, 1966, ®@:x. Ka3. 9 :
181; JIu, 1993, Omp. pact. Cp. A3zun, 10 : 235. — MopaoBHHK Oe0cTeOSTHHBIM.

OnaemuuHoe pactenue LlenTpansHoro u 3ananHoro Kazaxcrana, oOMTaeT B CEBEpHBIX MYCTHIHAX Ha
MECKaX, CYNECUYaHBIX IMOYBAX, YacTO OOJIBIIMMH TSATHAMU Ha 3eMIISX, MOJBEPKEHHBIX WHTCHCUBHOMY
BEITIACY, MHOTJa BCTPEUAETCsI 10 0O0YMHAM CTEIHBIX JOPOT.

AxTroOHHCKas 0011., necku b. Bapcyku, okp. n. Ecer-Ara, 15 VI 2017, 1. AnuGekos, E. I'abaymmuH.

Ob6pasyeT cBoeoOpa3Hble nmcaMo(uTHBIE cooduiecTBa ¢ yuactueM Leymusracemosus (Lam.) Tzvel.,
Allium caspium (Pall.) M.Bieb., Scorzonera ensifolia M.Bieb., Artemisia arenaria, A. quinqueloba, A.
lerchiana, Chondrilla ambigua Fisch. ex Kar. & Kir., Gypsophila paniculata L., Carex physodes M.Bieb.,
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Pucynok 5 — Echinops albicaulis Kar. et Kir. Pucynok 6 — Jurineaxerophytica lljin

Allium turkestanicum Regel, Eremopyrum orientale (L.) Jaub. & Spach, Euphorbia seguieriana Neck.,
Ferula sibirica Willd. (= Soranthus meyeri Ledeb.)

Jurineaxerophytica 1ljin, 1962, ®n. CCCP. 27 : 716, 549; ®ucron, 1966, ®n. Kaz. 9 : 287; UepH.
U Lyxkeps., 1993, Onp. pact. Cp. A3um, 10 : 381. — HaromoaTka xcepoduTHast.

Ot 3anagno-Cubupckoro Buna Jurinea schischkiniana 1ljin oTiinyaercs cierka UCKPUBICHHBIMHU,
CHJIBHO Pa3BEeTICHHBIMHU cTeOMsIMU. OOBIYHO 00MTAET IO MEKOApXaHHBIM MMOHMKCHUSAM, TIOIHUMAETCS Ha
TPSAAOBBIC TIECKH, PEKE BO3JE IECYAHBIX OapXaHOB Ha CYIJIMHHMCTBIX 3aCOJCHHBIX MOYBaX. DHICMUK
Kazaxcrana.

AkTtroOuHCKas 0011., okp. noc. [llankap, Ha necuanHbix nousax, 09VI2017,/1. Anubekos, E. ['abmy:-
nuH.; TaMm xe: Hlankapckuit paiion, okp. n. beiimOer,mecku b. Bapcyku, rpsnoseie mecku, 47°08'809"
c.., 59°14'930" B.4., 190 M, 10 VI 2017, A. KynpusiHoB.

J. xerophytica 1ljin oOpa3yer ncamopuTHbIe cooOIecTBa ¢ yuactueM Agropyrondesertorum (Fisch.
exLink) Schult., Acanthophyllumkorolkowii Regelet Schmalh., Artemisialerchiana Weber., Kochiapro-
strata (L.) Schrad., Euphorbia seguieriana Neck., Filago arvensis L., Chondrilla ambigua Fisch. ex Kar.
& Kir.

Tanacetum saxicola (Krasch.) Tzvel. 1961,dn. CCCP, 26 : 342. — Bacun. 1966, ®n. Kasz., 9: 61;
Kogai., 1993, Omp. pact. Cp. Azum, 10 : 613 — Pyretrum kasakstanicum ssp. saxicola Krasch. 1946, bort.
Mar. I'ep6. BUH AH CCCP, 9: 162. — ITmxma ckambHas.

Onpem Kazaxcrana ommcan u3 Myrompkapckux rop: «AkTioOnHCcKas 00:1., Myrojpkapbl, BO3BBIIICH-
Has Trpsaa B paiioHe ropel bokry0aii, 6nu3 moc. bepdoryp, 26 VI 1927, n°587, . KpaiueHUHHUKOBY
(LE).Pactenne mopdomnormueckn Oim3ko K npyromy sHaemuky — 1. scopulorum (Krasch.) Tzvel., HO
orauyaercsi Oojiee KOPOTKUMH HOXKKaMH KOP3MHOK W 0oliee PacCTaBICHHBIMUA CETMEHTAMHU JIMCTHEB.
OOuTaer BO3j€ MECUYaHBIX MAaCCHBOB HA 3aCOJICHHBIX TJMHUCTHIX IOYBaX, PEOKO B MeEKOapXaHHBIX
MTOHIKEHHSIX B aHAJIOTUYHBIX YCIOBHAX.

AxTioOHHCKast obnacTh, necku b. bapcyku, okp. noc. baiikagam, Ha rmuHHCTHIX o4Bax, 09VI2017,
. Anubekos, E. I'abnymmun; Tam xe: [ankapckuii paiion, okp. m. baiikagam, necku b. Bapcyku, 3aco-
neHHas ctens. 47°08'809" c.i., 059°14'930" B.1., 190 M, A. KynpusiHoB.

T. saxicola (Krasch.) Tzvel.o6pasyer coobmecTBa ¢ yaactuem Agropyronfragile (Roth) P.Candargy,
Stipacapillata L., Leymusangustus (Trin.) Pilg., Ferula caspica M.Bieb., F. canescens (Ledeb.) Ledeb.,
Artemisia camelorum Krasch., Agropyron fragile (Roth) P.Candargy, Atriplex cana C.A.Mey., Campho-
rosma monspeliaca L., Ceratocarpus arenariusL., Limonium gmelinii (Willd.) Kuntze,

Tragopogon dubjanskyi Krasch. & S.A.Nikitin. 1930, Otu. o pa6. I[Tous. bot. otp. Kazaxcr. sxcnen.
AH CCCP, 4, 2 : 289; I1aBn., 1938, ®n. Lentp. Kasz., 3 : 338; Haromn., 1966, ®n. Kaz. 9 : 436; JIu, 1993,
Omp. pact. Cp. Azun, 10 : 223. — Kozno6oponnuxk JyOsHCKOTO.
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A. T'. bopucosa [17] otHecna T. Dubjanskyi Krasch. & S.A.Nikitin x cexuuu Nikitinia Boriss., B
KOTOPYIO BOIIIM KO3JIOOOPOJHWKH C HEYTONIEHHBIMH [IBETOHOCAMH W KOpP3WHKaMH{, COOpaHHBIM B Ha
KOPOTKHX I[BETOHOCAX B METEJIbYATO CJIOXHOM colBeTHu. PacteHue omucano ¢ neckoB Kok-/Ixuma Ha
peke Omb6a [18]. H. B. [1aBnos [12] cuuran ero sHaeMukoM neckoB 3amagHoro Kasaxcrana.

AxTtroOuHCKast 0bnactp, mecku b. bapcyku, Ha meckax, okp. m. Ecer-Ata, 13 VI 2017, 1. Anubekos,
E. T'abnaynmue; Tam sxe: okp. m. beiimOer, mecku b. bapcykwu, rpsmoseie meckm, 47° 08'809" c.mi.,
59°14'930" B.1., 190 M, 09 VI 2017, A. Kynpusinos; Tam xe Oeper o3. Lllankap, Tepputopus Lllankapckoit
ONBITHOM CTaHLIMHM, IlecyaHble mouBkl, 47°50'335" c.m1., 59°34'804" B.1., 17 M, 10 VI 2017, A. Kynpusanos

Pacrenmne — oOmuratHBI TIcaMO(pUT, OHO JOCTATOYHO PENKO BCTPEUAeTCs N0 HEHAPYUICHHBIM WIIH
c1abo HapyLIeHHBIM TpsAA0BbIM HeckoM. CoolriectBa obpasoBanubie 7. Dubjanskyi Krasch. & S.A.Ni-
kitin manoBunoBeie ¢ yuactuem Calligonumcaput-medusaeSchrenk, Ammodendronbifolium (Pall.)
Yakovlev, Leymusracemosus (Lam.) Tzvel., Syreniamontana (Pall.) Klokov, Isatis sabulosa Stev. ex
Ledeb., Silene olgiana B. Fedtsch., Dodartia orientalis L., Eremurus inderiensis (Steven) Regel,
Euphorbia seguieriana Neck.

Pucynok 7 — Tanacetum saxicola (Krasch.) Tzvel. Pucynok 8 — Tragopogon dubjanskyi Krasch. & S.A.Nikitin.

OHAEMUYHBIC 3JIEMEHTHl TPAAULHMOHHO NMPHHATO MOAPA3IEATh HA MaJCO3HICMUKHU (PErpecCHBHEBIE,
WIN PEJUKTOBBIC DHJICMHUKH) M HEOIHAEMHUKH (TMPOTPECCUBHBIC DHJCMHKH. [laeodHIEMHUKH OOBIYHO
NPEACTaBIAIOT cOO0M HEKHE OCTaTKU (PETHMKTHI) OT MPEAIISCTBYIOMINX CTaqHi pa3BUTHs PACTHUTEILHOTO
nokposa [19]. Hanuuue B coctaBe (piopsl GOIBLIOrO YMcia HEOIHICMHKOB SIBISICTCS CBHIECTEIHCTBOM
WHTEHCHUBHBIX TPOIIECCOB BUI000pa30BaHMs HAa JAHHOW TeppUTOpHH. [ MaleosHIEeMUKOB XapaKTepHa
TaKCOHOMHUYECKasi M30JSIIHS B COBpEMEHHOU (iope, T.e. OHM B CHCTEMAaTHUYECKOM OTHOLICHWUH YETKO
OTIENCHBl OT CBOMX ONM)KaHIIMX POACTBEHHHKOB B IaHHOW (hope; 3a4acTyl0 OHH HMEIOT TU3BIOHK-
TUBHBIH, PEIUKTOBBIN apean M CBA3aHBl C JAOBOJBHO CHEUM(UYESCKUMH U PEIKUMH MECTOOOUTaHMSIMHU.
Hanpotus, monozpie (MporpeccuBHBIC) 3HICMUKHA HMEIOT POJICTBEHHBIC CBS3HM C JIPYTMMH BUJIaMHU,
OOHUTAIOUIMMY Ha TOH K€ TePPUTOPHUHU; TPUUYEM MHOTIAa CPEAU ATHX POJICTBEHHBIX BHIIOB MOKHO BBISIBUTH
Y TIPEIKOB, JaBIIMX HayaJlo TOMY WM HHOMY 3HAeMHKY. K maneosnnemukam neckos b. bapcyku cnenyer
oTHecTH Artemisia camelorumKrasch., mmeroree HeOOTBITIOE POJCTBO C TIOIBIHIME, HMEIONTUMH apeal B
npeBaeM CpenusemHomopse [10] (Artemisiagracilescens Krasch. Etlljin, A. Lerchiana Weber., A. Pauci-
flora Weber.). BoJbIIMHCTBO HEO3HIACMUKOB OJM3KO POACTBEHHBI C MOPQOIOTHYECKH IOXOKHUMHU
BUJIaMU, TPOU3PACTAIOIIMMH Ha TEPPUTOpUU MycThIHHOTO KazaxcraHa; 5TH DHIEMHKH, KaK TPaBHIIO,
c(OpPMHPOBAINCH CPABHUTEIHHO HEAABHO B 30HAX KOHTAKTa C POJCTBEHHBIMH BUAAMHU U HEPEIKO Mpe-
CTaBJICHbl TMOPUIHBIMH MOMYJAUUAMH. {751 HEOIHAEMUKOB OOBIYHO XapaKTepPHO pacIIMpeHHe apeana B
coBpeMeHHbIH nepuoA. [Ipexkae Bcero 3To OTHOCUTCA K MHOTOYUCICHHBIM SHAEMHUYHBIM pacaM MOJbIHEH
nonpona Dracunculus(Bess.) Rybd.: Artemisia albicerata Krasch., A. Quinqueloba Trautv., A. Tomentella
Trautv. DTH TONBIHA UMEIOT MOCTOSHHO PACIIUPSIONIMKCS apeaj, 4YTO SIBISETCS NPU3HAKOM HEOdH[e-
mu3ma [20]. K aToii xe rpynne cnenyer otHectu Artemisiaaralensis Krasch., A.halophila Krasch., A.
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Saissanica (Krasch.) Poljak. et Filat., BeposiTHO, 00pa3oBaBIINXCS YK€ TOCTe perpeccuu TypaHCKOTO
Mopst [21].

B uenom sanemusm ¢uopsl ieckoB b. bapcyku cocrasisiet 3,8 %, oT u3ydeHHOU (IOPHI, YTO BIIOJ-
HE OOBSCHMMO OTCYTCTBHEM H3OJSIMU OT OKPYXAIOLIEH TEPPUTOPHUH B Mepuo] (GOpMUPOBAHUS
necyaHbIX MaccuBoB. C pyroil CTOPOHBI, HEOOXOIUMO MpOBEICHUE OoJiee MacITaOHBIX HCCIIETOBAHMM
Ha 3TON TEPPUTOPHUHU.
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YJIKEH BOPCBIKTAP K¥YMJIAPBI ®JIOPACBIHbIH DQHAEMU3MI

AnHoTanusi. Makanajna yikeH OOpCBHIKTap KyMJapblHa YHBIMAACTHIPBUIFAH SKCHEIULIMSHBIH HOTIKeNIepi
KapacTeIpputazpl. DIopaiblK Kypambl, TIpUOIUIIK Typiepi KapacThIpbUIFaH, KeIIemell MaTepHajiapbl OOMbIHIIA
11 sHAEMUKAJIBIK TYPAIH KUHAIFaH HAaKThl OPBIHAAPHI KENTIPUITeH.

Tyiiin ce3aep: yikeH 6opchIKTap, (Giaopa, SHIAEMUKAIBIK TYpIep.
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ANTI-BACTERIAL PROPERTY OF THE ESSENTIAL OILS
OF CLOVE AND PRONG FA AGAINST STREPTOCOCCUS MUTANS
AND STREPTOCOCCUS SOBRINUS

Abstracts. In the article there are shown the antibacterial activity of two plants against bacteria causing oral
problems, and the minimum concentration of exposure to these plants has been identified. On the disk diffusion test
the clove oil was received by traditional method, showed the highest anti-bacterial activity against to bacteria
streptococcus mutans and streptococcus sobrinus, the average zone of growth inhibition is respectively 16.78 and
16.68 mm, also the MIC value of the essential oil that can inhibit the growth of both bacteria is 2pug/ml. However, in
the MBC, the result indicates that the clove oil is more effective against S. mutans.

Keywords: essential oil of clove, essential oil of prong fa, disk diffusion assay, minimum inhibitory concen-
tration, minimum bactericidal concentration, streptococcus mutans, streptococcus sobrinus, anti-bacterial property.
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KAJAMIIBIP MEH PRONG FA TABUFU MAWJIAPBIHBIH
STREPTOCOCCUS MUTANS KOHE STREPTOCOCCUS SOBRINUS
MHUKPOAT3AJTAPBIHA KAPCBlI AHTUBAKTEPHUAJIJIBIK KACUETI

AnHoTanus. Makaraga KajgaMmIelp MeH prong fa eciMIiKTepiHiH aybI3 KYBICHIHBIH MOceJelepiH TyFBI3aThIH
OakTepusIapra Kapchl OSICCHIUTIT KapacThIPBUTBI, MUHIMAJIBI 9Cep €Ty KOHIICHTPAIMICH aHBIKTANIbL. [ucep-
CHOHJIBI TaNJay Ke3iHzae, KaJaMIIbIp KoHe prong fa eciMaikTepiHeH AOCTYpPIi KOJIMEH aJIbIHFaH TaOUFU MaiiapIblH
imiHzae, streptococcus mutans xaHe streptococcus sobrinus MAKpoar3aiapblHa KapChl )KOFaphl OSICEHIUTIKTI Kadam-
TBIp TaOMFU Maiibl KOpCeTTi. Ocep €Ty ayMarbl OpTallla ecenreH coiikecinme 16.78 xxone 16.68 MM TeH, an exi 6ak-
TepUsl YIIIH MHHUMAJJbl UHTHOMPIIEY KOHLIEHTPALMICH! 2 MJIT/MJI MOHI'€ M€, COHBIMEH Karap MHUHUMaJIbl Oakrte-
PHLMATI KOHLIEHTPAUUAChIH aHBIKTay OapbIChIH/A, KAJIAMITBIP Ta0WFM MaMbIHBIH Str.mutans MUKpOar3achlHa acepi
KOFapbl eKeHi OalKalbl.

Tyiiin ce3mep: KaTaMIblp TaOUFU Maiibl, prong fa TaOuru Maiibl, TUCICPCUOHIBI TANIAy, MUHHMAIIBI KOHIICH-
Tpanuys, MUHIUMAaJIbl OAKTePUIUATI KOHIEHTPAIHS, Streptococcus mutans, streptococcus sobrinus, aHTHOaKTEpHAI-
JIBIK KACHET.

Kipicne. AybI3 KybICBIHBIH aypyJiapblHaH Oactan KaTep:ii iCiKke AeHIHTI aypylap/blH OapibIFel Ke3
KeNreH afaM eMipiHe KayinTi. JleHcaynbIKThIH Oacka MocenenepiMeH OalmaHBICTHI OOIFaHIBIKTAH,
MBICAJBI: nabeT, XKypeK aypylapbl CEKiImi, aybl3 KyBICBIHBIH CayJIBIFBl JCHCAYJBIKTHIH JKaNIIbl XKaf-
JAWBIHBIH HET13T1 Oenrici 00JbIN Ta0buIaAbl. AybI3 KYbICHI KONTETCH MUKPOAF3ajapAblH TIpPIILIr YIIiH
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eTe KOIaimbl xep, oceuaiima 700 meH aca Typi keseneceni [1]. AmamMHBIH aybI3 KyBICBIHIA TipIILTiK
eTeTiH OaKTepHsIIapAbIH Kejleci MOMHHAHTHI (OpMAachiH aram eTyre Oomamel: S. sanguis, S. mitis, S.
mutans, S. salivarius, L. acidophilus, L. salivarius, L. casei, Staphylococcus spp, Eubacterium spp, Neis-
seria spp, Actinomyces spp, Peptostreptococcus spp, Micrococcus spp *9He T.0. Ipi acconpanusiapbHbIH
0ipi cTpenTokokKanap Ooibi ecentenineni [2]. S. mutans neH sobrinus CTPENITOKOKKTHIH IITIHIET] €H KeH
TaparaH Typi. by Oakrepusiap caxapo3aHsl CYT KBIIIKBUIBIHA aifHATIBIPHII, )KOFapbl MHHEPAIJaHFaH Tic
SMaJIiHiH CBIHYBIHA OKeNell, ocbulaiima Tic Oy3bUIybIHA Heri3ri cebemkep Oomnbin kenmeai. Ocbl OakTe-
pusutapabiH cebeOiHeH TyBIHAaFaH TICKETi CEKUIIl aybl3 KYBICHIHBIH aypynapbl, acipece OamanapbiH
aypyFa majabiFybIHa, ajn Keloip skaraainapaa ayslp HHOEKINS MEH JIeTaJIbl )KaFaaiira 1a oKelryli MyMKiH
[3]. Conpaii-ak aypy pedpakrepii 00lybl )oHE OMOKAOBIKIIAHBIH OOJIIHYIH alJblH ajly YIIiH jKaca-
JIBIHATHIH TIiC XYY CEKIIIi KapamaibiM oficTep ocep eTneyi myMkiH. Con cebenteH OakTepusHbIH OyHIai
TYpJICPiH K00 HeMece aJlIbIH aJly Moceleci ©3eKTi O0JIBITT TaObIIa k.

CHHTETUKAIBIK XUMUSIIBIK 3aTTapabl KOJJaHy ACHCAYJIBIKTHIH HallapiiayblHa, MUKpOAar3alaplbiH
OeliiMaenyiHe JKoHe KOpIIaFaH OpTara 3HMsSH KeNTipyl MYMKiH, al ©CiMIIK CBHIFBIHIBICHI MEH TaOUFW Mai
Kazipri yakpITTa Keml 3epTTENiHill, OHbIH MMaTOTeHre Kapchl OCJICEHIUTIr MPaKTHKAaIa KUl KOJIAHBIIA b,
Taburu mMait ToMeH MOJICKyJIaJIbl OafIaHbICTap KUBIHTHIFBIHAH TYpaThIH Kocna [4]. Taburu mait opTypai
XUMHSJIBIK CaHaTKa kataThlH eicMIikTiH 20-100 exiHnriyiik MeTabonuTiHeH Kypanamel [5]. Herizinen
OenriyieHTeH TaOWFU MaiablH OWOOENCeHIUTIrT KypaMbIHAaFbl HETi3ri Kypam OejikTepiHiH OipiMeH
aHBIKTaNaabl [6]. OpuHE, OMapabIH OCICEHILTITT KYPaMBIHAAFEI 3aTTapABIH KOHIIEHTPANMSICHIHA, KYPaMbl
MEH TYpiHE, MUKPOAF3aHbIH KOHIEHTPALMSICHI MEH TYpiHe, COHMai-aK CyOCTpaTTBhIH KYpaMblHA, OHICY
MEH CakTay IIapThiHA Toyenai Oonbim kenedi [7]. Bykin onemHiH fanbpiMaapsl MUKpOOKa, BUPYCKA,
MyTareHre >XoHe TOTBIFyFa Kapchl OeJCeHITIri OoNMaThlH TAOWFW MalIblH OHOJOTHSUIBIK KaCHETTepiH
CUTIATTayFa THIPBICHII XY [6].

By sxxympIcTa Tall ©CIMIITIHIH TAOUFU MalapbIHbIH, Myrtaceae TYKbIMIACHIHAH IIBIKKAH KaTaMITBIP
(Syzigium aromaticum) xoHe Rutaceae eciMuiriHiH TyKbiMuackl Prong fa (Murraya siamensis), aybi3
KYBICBIHBIH aypyBIH TYFBI3aTBIH €Ki Oakrtepusra Streptococcus mutans TieH Streptococcus sobrinus
KaTBICTHI aHTHOAKTEPUAIIBIK KACHET] aHBIKTAJIIBI.

JKcnepuMeHTTIK 06.iM. byt skymbIcTa 3epTTey HbicaHbl peTiHae TalmaHabiK 2 ©CIMIITIHEH aJbIH-
FaH Taburu Mal, Kamamnslp (Syzygium aromaticum) MmeH Prong fa (Murraya siamensis) KOITaHBIIIEL.

Ocimoix sxcmpaxyusicoinvly npoyedypacsl. 100 T ecimaik Oypuiri kentiputin, 500 mi konbana 4-
6 caf. apanbIFbIHIA THAPOIUCTIWUIIIUAAAH OyMeH eHIendl. YUK AUCTHIISAT Mal TOJBIFBIMEH LIBIK-
KaHIIa >kuHaNAel. KeliH AUCTUIISTTE HATPUHA XJIOPHUIIMEH KAaHABIPHIN, 3(¢Up KOochUabl. Ddupii Oeidirin
KYJFBIII apKBUTBI GOJIIN ajIbIl, HATPHIA CyibbaThIMEH Cychi3naHabIpraHHan Keitin, 60°C Temmeparypazia
cy OybBIH/Ia BICHITBUIIBL. beriHin abIHFaH Mal CaTKbIHIAThUIIEL.

Kondauvinzan muxpoopeanuzmoep. AybI3 KyBICBIHBIH aypyJlapblH TYFBI3aThIH €Ki MUKPOOPTaHU3M-
nep: oH rapMmm Oaktepust Streptococcus mutans (DMST 48777) men Streptococcus sobrinus (DMST
35719). byn Oakrepus KyiabTypachl Taiana MEIUIIMHANBIK FBUIBIM JICTIAPTAMEHTIHCH AaJIbIHIIBI,
HontaOypwu, Tannang,.

Jlucnepcuondwvr manday. bakrepus CyCICeH3UACH OakTepus KylIbTypacklH TyHI 0oibl NaCl epiTin-
JiciHIe ecipiity apKbUTbl albIHIbI. CTEPHIIBACHTEH JKaFbIHIBl OAKTEpPHANIBl CYCHECH3HsAFa OATBIPBUIbBII,
KypamblHaa KaHbl 0ap Mromnep-XuHToH arapisl opTacbiHa (MHB optacbiHbIH 5%) ®aFbuiasl. AJIBIH
ana CYWBITBUTFaH Taburyu Maiibl crepuiiai auckire 10 MK MemIIepiHIe KOCBUII, OakTepusICchl Oap acer-
THKQJIBIK opTara caislHAbl. OH Oakpiiay yoriH spurpoMuituH (15 Mki), am Tepic Oakpuiay peTiHIe
Tween20 (10 mxn) epitinzici KommaHblIIsL. AHa’po6TH kKarmaiina 24 car. Goitbl 37°C TemmepaTypana
WHKyOanusAgaH KeiiH, MHTHONPIICHy ayMaFblH MM-MeH eJIeHai. bapibik Toxipubenik xymbicTap 3 yii-
Ti/I€ KaCaJIBIHBII, KYMBIC asSFBIH/Ia OPTAIlla MOHI aIbIHIBI.

Munumanowvl uneubupney xonyeumpayus (MUK) men munumanovt baxmepuyuomi KOHYeHmpayusiHol
(MFK) anvikmay. bBakrepuangsl mrtamMMm Kaubel (7 peT My3paiein, epitiiren) 6ap MHB opraceina
ayBICTHIPBUIBII, aHAPOOTHI Karaaiina 24 car. Goiibl 37°C TemmepaTypaaa HHKyOarmsIanabL XKacymasst
KYJIETUBHPJICY YIIIH €Ki TJIAHIIeTTe op TaOWFH Mail YIIIiH KOPEKTiK OpTaMEH CYHWBITBUTFaH OakTepHs cyc-
TeH3MACH! MaitbiHaanasl. O YIIH KOHIEHTpAusck! 6ip mi-ge 10° GaxTepus Kacymachl GONAThIH, 3ePT-
TEJIHIN OTBIPFaH ar3anaH 50 MKII. MelIepi KOPeKTiK opTara Kemnipinai. 24 car. MHKyOanusIaH KeiiH, on
HOoHHUTpOTETpaszonueH xjopuainin 50 Mk (0,2 mr/min) epitingiciMmen exaenyi, 30 MUH. WHKyOanusIaH
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OTKEH COH, OaKkTepusChl 6ap YSIIBIK TYCl KYJITiH Tycke e3repeni. A1 MBK-Hi xacay ymin, MHA xopekTik
OpTachblHA TUIAHIIETTEH MAa30K aJbIHBII JKacalblHABL. Keneci KyHI WHKyOanusgaH aNbIHFaH COH,
ONTUKAJIBIK 0aKbLIAY YKacabIHIbL.

HoTu:kesiep MeH oapabl Tanaay. TaHIanaHbIl aJbIHFAH €Ki OaKTepusFa KaThICTI TAOMFU Maiiiap-
JIBIH aHTHOAKTepUANIBIK KacueTi 0ap ekeHi, anaiina Prong fa TaOuru MailbIHBIH ocepi THIMII eMec eKeHi
aHBIKTAJIJIEL.

Jlucniepcronpl Tanaay Ke3iHJe KaJIaMIIbIp OCIMJITIHIH TaOMFU Maibl €Ki MHUKPOOPTaHMU3M INTaM-
MBIHA KapChlI 9Cep €T aJIJIbl.

Exi GakTepys IITaMMbIH TAOUFU MaiiiapIbIH MHTHOUpIIEY ayMarbl

Wurubupney Wurnbupney aymarst
Taburu mait Bakrepus ayMa ameTpi aMETpiHiH OopTallia MoHi AnTuGairepuaipic
P YMarbIHBIH JHAMETPI, MUAaMETPIHIH OopTalia MoHi, Genceriniri
MM MM
16.30
Streptococcus 16.90 16.78 Opramia
mutans
Kanammeip Taburu 17.15
Maibl 16.75
Streptococeus 16.05 16.68 Oprama
sobrinus
17.25
0
Streptococcus .
mutans 0 0 9Ocepi KOK
Prong fa Taburu 0
Maiibl 0
Streptococcus 0 0 Seeni xo
sobrinus P1 KOK
0
Anvikmama: CLSI, 2013.

Kecrene exi eciMIikTiH MHKpoar3aiapAsl HHIUOUpIEY ayMarbl KenTipiireH. KamaMmblp MalbIHBIH
S. mutans MUKpoar3achiH opTama ecenmeH 16,78 mm, an S. sobrinus Mukpoar3aceiH 16,68 MM HHTHOHUp-
JieiTiHiH OaiKaabiK. Asl Prong fa TaOuru MalbIHBIH €Ki IITAMMFa J1a 9CeP ePTSHTIH/IIT aHBIKTAIIBI.

- Tt St g e s B

- i i i 0
\-;i St St Sea Ba N

1-cypetr — MuHUManIpI HHTHOUpIIEY KOHIEHTPALMACH (COT XKaK) Streptococcus sobrinus; (OH xaK) Streptococcus mutans

Eckepmy: A, B, C karapsl kanamnelp Taburu Maitel; D,E, F Prong fa raburu maiibr; xone G katapsl tween 20.

MUK men MBK notmxkenepi 1 sxaHe 2-cypeTTepinie kepceTireH. Tek KanamIblp TaOuFu Maiibl FaHa
S. mutans MeH S. sobrinus mTamMMaapelHa aHTHOAKTepHAIIbIK OeiceHAlnikTi kepcerri. MIC ymiin
KOJTAHBUIFaH TaOWFH MalIapIelH OaKTepHsra ocep €TKeH MUHUMAJIABI KOHIIEHTPAMSICHI 2 MIIT/MIT.
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a. Streptococcus sobrinus

b. Streptococcus mutans

2-cypeT — MuUHUMaNIBI OaKTEPUIUATI KOHIEHTpaUusCHl (a) Streptococcus sobrinus; (b) Streptococcus mutans

Amnaiina, MBK Hotmxeci S. Sobrinus MuUKpoopraHu3MiHe KaparaHaa S.mutans ITaMMBIHA KAJIAMIIBIP
MalBIHBIH 9Cepi )KAKChl CKCHIH KOPCETTI, OUTKeHI OipiHIIICIHAC MUHUMAJABl KOHICHTPAIIUSACHIHIA TEK
OakTepusi NaK TYpiHAE OCKEH, al COHFBICHIH/IA €Ki peIuIMKalus KOHIICHTPalMsACBIHIA Ja OakTepus
OCKeHiH Oaiikayra 0oJaapl.

TalimaHapIK KalaMIblp TaOWFH MaibIHBIH KypambiHaa 99,16% neiiin sBrenon Oap, om S.mutans
MHUKpPOAaF3achlHbIH Konainbl pH opTackiH 6,3-TeH TeMeH Tycipeai, COHAai-aK OHBIH TY3€TiH epiMeHTiH
TJIIOKaH MOJIIepiH TOMEHAETEei, COHBIH HOTMKECIHJe MHUKpOar3aHblH Tic OeTiHe >kabbICy MYMKIiHIITi
asasfpl [8]. DBreHONIBIH aHTHOAKTEPHAIIBIK OPEKETI OHMIAFBI O JKoHe [3 skepinaeri Oyifip Ti30eriHiH exi
OaliJIaHBICBIHBIH, Al Y-)KEPiHAE METOKCH-TOOBIHBIH OOJyBIMEH TYCIHZipineni. DBreHoda OaKTepHangbl
(epMeHTiHIH OeJCceHimirine, HOH TachIMajJaHyblHA, ageHO3WHTpHupochaT meH Mail KBIIKbUIAApBIHA
acep eTin, OaKTepUsHbIH MEeMOpaHa KYPBUIBICHIH ©3repTyre OarbITTaIIFaH.

Tic OMOKaOBIKIIACKIHIA OOJATHIH aybl3 KYBICBIHBIH MHKpOAaF3aJiapbl TiC JKETiHIH HETI3ri cedemmrici
Oonpim TabbImanbl. Kemipcyapl KonmaHy OapachlHIa, ocipece caxapo3aHbl, Streptococci mutans XKoHE
sobrinus cexinmi KapruoTeHli MEKpOOPTaHU3MIEePiH Mmaiaa 0omybIHa oKeneTiHi oenrini [9]. Streptococci
mutans XacyliaJaH ThIC TOJUCAXapuATepi, KeOiHe TIIOKaHIbl OHAIPY KaOileTi, TiC >KETriHiH Herisri
MATOTeH/IIKTIH KPUTHUKAIBIK (pakTopsl perinnme cumartanansl [10]. Byn karmaiima, Tic KeriH anablH aiy
MakcatbiHaa S. mutans neH S. Sobrinus MAKPOOPTAaHU3MIH KO0 HETi3Ti Makcat Oosbin caHanaabl. Com
ceOenTeH Kalammblp TaOWFH MabIHBIH JKOFapblAa aTaliFaH OakTepusuiapFa Kapchl OCICEHALNIT TiC JKeTi
MEH TiCTIK OHE3/IiH aJJIbIH alyJa 30p peil OWHAYbl MYMKIH.
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KopbIThinapl. Kanamneip Maiibl aybI3 KybICBIHBIH aypyJIapblH TYFbI3aThIH €Ki OaKTepHsFa Ja Kapchl
OcyIceHmITiKKe We eKeHi aHbIKTanapl. CoraH OalIaHBICTHI KaJIaMITBIPIBI CTOMATOJIOTHSIIBIK OHIMICpre
KOCBIMIIIA PETIHME KOJIJaHy apKbLIbl TICTIK ©HE3/IH KMHAIYbl MEH TICKETIHIH maia 00y MyMKIHIITiH
asaiityra Oomanel. CoHmali-aK XUMUSIIBIK JKOHE CHHTETHKAIBIK MUKPOOKa KapChl areHTTEpl TaOuru
OHIMIe aybICTBIPy MYMKIHJIIT1 TyaJIbl.
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AHTUBAKTEPHUAJIBHBIE CBOMCTBA Y®UPHBIX MACEJI T'BO3JIMKH U PRONG FA
INPOTUB STREPTOCOCCUS MUTANS U STREPTOCOCCUS SOBRINUS

AHHOTauMsA. B crathe mokazaHa aHTHOAKTepUaTbHAsI aKTUBHOCTH JBYX PACTEHHU NMPOTUB OaKTEepHil, BHI3bI-
BAOIIHX OpaJIbHBIE MPOOIEMBI, a TaKKe ObljIa BRISIBIICHA MUHUMAJIbHAS KOHIIEHTPAINS BO3/ICHCTBUHN 3TUX pacTEHUI.
[Ipu arcriepCHOHHOM aHAJIU3e, CPEIU MOIYUCHHBIX TPAIUIIMOHHBIM CIIOCOOOM, 3HPHOE MACIO TBO3IMKH U prong
fa, BRICOKYIO aKTHBHOCTH MPOTHUB IITAMMOB Streptococcus mutans u streptococcus sobrinus Tokasanao 3(pupHOe Mac-
710 TBo3aukH. CpeaHuit Maciitad BO3AEHCTBHS, COOTBETCTBEHHO, paBHA 16.78 u 16.68 MM, a MUHUMaIbHAs UHTHOH-
pyrommas KOHIEHTpAIUs I IBYX OakTepuil sBisiercss 2 mri/mil. OIHAKO aHAIM3 MHHAMAIIEHOW OaKTEpUITUIHOM
KOHIICHTPAIUH [TOKa3bIBACT, YTO TBO3AMYHOE Macio Ooiee 3(h(HhEeKTUBHO POTUB S. mutans.

KuroueBsble ciioBa: 3pupHOE Maciio TBO3IUKH, 3pHUpHOE Macio prong fa, TUCTIEpCHOHHBIN aHAIN3, MUHAMATb-
Hasl MHrHOUPYIOIas KOHIIEHTPAIVsI, MUHUMAIbHAs OaKTepULIUAHAS KOHLEHTPAIWS, streptococcus mutans, strepto-
coccus sobrinus, aHTHOAKTEpHUAIIEHOE CBOKUCTRBO.
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PHYTOCHEMICAL ANALYSIS AND DEVELOPMENT
OF PRODUCTION OF BIOLOGICALLY ACTIVE COMPLEX
ON THE BASIS OF RAW MELISSA OFFICINALIS L

Abstract. In this study, a comprehensive study of wild and cultured plants of the genus Melissa (Melissa offi-
cinalis L) was developed. It was determined the purity of the raw materials: moisture, total ash, ash insoluble in 10%
HCI, sulphate ash, extractives. Macro- and microelement composition of total ash by atomic absorption spectroscopy
was analyzed. The analysis of the component composition of the main classes of natural substances was conducted.
the basic technological parameters of obtaining biologically active complex of the studied plant species by varying
the nature of the extractant, its ratio of raw materials, time, and frequency extraction were worked out.

Key words: Melissa officinalis L, extractives, moisture content, total ash, ash insoluble in HCI , sulphate ash,
macro- and microelement composition, atomic absorption spectroscopy, phytochemical analysis.

K. H. Komexoaii, 3. b. XaamenoBa, A. K. YMmOeToBa, A. I'. Buceno6aii

Kazaxckuil HaroHaBHBIN YHUBEpCUTET M. anb-Dapadbu, Anvatsl, Kazaxcran

®UTOXUMHUYECKUN AHAJIN3 U PABPABOTKA
MNOJYYEHUMSA BUOJOI'MYECKN AKTUBHOI'O KOMIIVIEKCA
HA OCHOBE CbIPbA MELISSA OFFICINALIS L

AHHoTanusi. B nanHOM uccienoBaHuu ObU pa3paboTaHbl OCHOBBI KOMILIEKCHOT'O HCCIIEIOBAHUS KYJIbTH-
BHPOBAaHHOTO M TUKOPACTYIIEro pacTeHusi poxa Melissa (menucca). OnpeneneHsl JOOPOKaYeCTBEHHOCTH CHIPBS:
BJI&XKHOCTB, 00111ast 3011a, 3051a He pactBopuMas B 10 % HCI, cysnbdarnas 3oma, sxcTpakTuBHbIe BeulecTa. [Ipoana-
JIU3UPOBAH MAKPO- U MHKPOIJIEMEHTHBII COCTaB OOIIEH 30JIbI METOJJOM aTOMHO-a0COPOIMOHHON CIIEKTPOCKOMHUEH.
[TpoBeneH aHainM3 KOMIOHEHTHOIO COCTaBa HAa OCHOBHBIE KJIACCHI NPUPOJHBIX BeuiecTB. OTpabOTaHbl OCHOBHBIC
TEXHOJIOTUYECKUE MMapaMeTphl MOIYUYCHUsT OMOIOTHYECKH aKTHUBHOTO KOMILICKCA U3 UCCIECIyEMbIX BHIOB PACTCHUIMA
BapbHPOBAHUEM IIPUPOJIHI IKCTPATEHTA, €TO0 COOTHOIIIEHHEM C CHIPhEM, BPEMEHHU H KPATHOCTU 3KCTPAKIIHH.

KuaroueBsie cinoBa: Melissa officinalis L, 3KCTpaKTHBHBIC BEIIECTBA, BIAXHOCTb, 00IIIast 30J1a, 30J1a HE PacTBO-
pumast B HCI, cynbdarHas 30:1a, Makpo- 1 MHKpPO3JIEMEHTHBIH COCTaB, aTOMHO-a0COPOIIOHHAS CIEKTPOCKOITHS,
(hUTOXMMHUYIECKHUI aHATIH3.

OmHuM W3 TPHOPUTETOB PA3BUTHS OTCUCCTBEHHON HAYKH M MPAKTHKH XUMHUHU TIPUPOIHBIX COCIIU-
HEHUU sBIIETCS OoJiee TOJHOE HMCIOJIB30BAHUE COOCTBEHHBIX PECYPCOB IUKOPACTYIIETO M KYJIHTHBU-
PYEMOTO PaCTHTENBHOTO CHIPbS U cO3JaHue A(PQPEKTUBHBIX MPENapaToB Ha €r0 OCHOBE, JOCTYITHOE IO
IeHaM W He YCTyTMamllee Mo KadecTBY 3apyOeKHBIM aHajoraM. Cpead NPUPOTHBIX OHOJOTHIECCKH
aKTHBHBIX COCIMHCHUN, MPUMEHIEMBIX IS JICUCHUS 3a00IeBaHUN BEPXHUX JIBIXaTEIBHBIX MyTeH, ocoboe
BHUMAaHUE 3aCIy’)KUBAET pacTeHus cemeiictBa Lamiaceae Lindl (scHoTKOBBIC) [1].

Pon Melissa (menucca) Bkmogaet ot 2 1o 10 BugoB. PacreT kak copHOe pacTeHue B cajax, y JOpOT,
Ha TOJISIX, U3PEIKa OUYANIBIM B HIDKHEM TIOSICE TOP, TaK XKe JaHHOE pacTeHHe KyIbTUBUPYIOT. Hambomnee
ueHHbl BUa Melissa officinalis L. (Menucca NekapcTBEHHAs.), POJUHON KOTOPOH SIBIIsETCS paiioH
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BOCTOYHOTO Cpenn3eMHOMOpPhs. KymTbTHBHPYIOT MENUCCY JeKapCTBEHHYIO BO MHOTHX CTpaHaxX MUpa, TlIe
OHa BXOJUT B peecTp GpapMaKOIICHHBIX pACTCHUH.

B xyneTypy naHHOe pacteHue BBeZeHO o Bceil EBpome m CeBepHoli Amepuke a B Kazaxcrane
pactenne uHTpoayupyroT B FOxuHo Kazaxcranckoii (r.lLemvkenT), XKamoObiickoit (r.Tapas), Keizeuiop-
TUHCKOW, AnMaTuHCKoW oOxactsax. [dukopactymme Bunsl Melissa officinalis L pactipoctpanens! B Llen-
tpanmbHOU U KOxHOM EBporre, Ha Kapkase, Cpenueii u bimmxnaeit Asun, CepepHoit Adpuke n CeBepHOU
Awmepuke [2].

buonornueckass IIEHHOCTh CHIPbS MEIHCCHI JIEKAPCTBEHHOW OOYyCIOBIIEHA KOMITJIEKCOM OHMOJIOTH-
YECKHU aKTHBHBIX BEUIECTB, TAKMX KaK d(hUpHBIE COeAMHEHNS, (EHONbHbIE BENIECTBA, BUTAMHHEI.

®denonbHble coenuneHus Melissa officinalis nipeacTaBieHbl (PEHOIKAPOOHOBBIMUA KUCIOTAMH U HMX
NPOM3BOJAHBIMH, (pIIaBOHOMAAMH W KyMapuHaMu. AHalH3 JHUTEPATYPHBIX NaHHBIX MOKAa3bIBaeT 4TO, B
MeJrcce JIEKapCTBeHHOH, BhIpaieHHo B EBpone, Obutn naeHTH(UIIMPOBaHBI #-KyMapoBasi, (hepysoBasd,
kadrapoBass W KodeiHas KuCIOTHL JpyruMu wucclieoBarenssMd OBbUTH BBISIBICHBI PO3MapHHOBAS,
KoQeiiHas ¥ IPOTOKATEeX0Basi KUCIOTHI .

Kpome Toro, xapakTepHbIMHU TSI JAHHOTO PACTEHUS SIBISACTCS (PIABOHOWABI — TIIMKO3U[BI JIFOTEO-
JMHA U anureHuHa. BOOHBIN 3KCTpaKT MENUCCHl JIEKApCTBEHHON COIEPKHUT THIPOIN3yeMble TyOnIbHbIE
BeliecTBa B konndectse 4,32 % u ¢utaBoHou b1 B Kosmuectse 2,06 % [3].

LleneOHBIE CBOMCTBa HAI3EMHOM YacTH MENHCCHI JIEKAPCTBEHHOH OOYCIOBIIEH BBICOKUM COJNEp-
xaaueM >¢upHOro Macma. Ero Hamboiee XapakTepHBIMA KOMIIOHEHTAMHU SIBISIFOTCSI MOHOTEPIIEHBI —
UTpallb, TEPAHUOJ, HEPOJ, MUTPOHEIION, IUTPOHEIUIANb. D(PHUPHOE MAclIO MEIHCCHl JICKApCTBEHHON
COJEPKUT TarKe JIMHAIOOJ, TepaHuIaleTaT, MUPLIEH, N-IUMOJI, OeTa-KapruopuUIeHOKCH I, OeTa-Kapro-
¢wIeH u Apyrue TeprieHOUIbl, MPHYEM B OOIIEH CIIOKHOCTH BBIAENeHO u onucano Oonee 200 coenn-
HEHMUII.

Bropoii rpynmoii KOMIOHEHTOB 3()UPHOTO Macia SBIAIOTCS (EHUINPONAHOUABL, CPEeOH KOTOPBIX
HamboJyiee XapaKTepHOW SIBISICTCS PO3MAapUHOBas KHCIOTa. DEeHMITPONaHOUIBl — KIACC PACTUTENBHBIX
OpPraHWYEeCKUX COCIMHEHWH apOMAaTHYECKOTO pAa, KOTOPhIE CHHTE3NPYIOTCS IMKUMATHBIM ITyTeM, Ipe-
UMYIIECTBEHHO Yepe3 aMHHOKHCIIOTY (eHHUIIaNaHnH. XapaKTePHBIM CTPYKTYPHBIM (PparMEeHTOM SIBIISIECTCS
OCH30JPHOE KOJIBLIO C MPUOCIMHEHHOW K HEMY Pa3BETBIICHHOW TpexyriiepogHod menbio. deHumnpona-
HOWJIBI 00J71a/1al0T MIMPOKUM CIIEKTPOM (YHKIMA — 3aIIWTa OT TPAaBOSAHBIX XUBOTHBIX M MHKpPOOHBIX
3a00JIeBaHM, 3alIUTa OT YJILTPA(HUOIETOBOTO CBETA, CIIY>KAT CTPYKTYPHBIMA KOMIOHEHTAMH KJIETOYHBIX
CTHEOK, TUTMEHTOB, BBIIOJIHAIOT POJIb CUTHANBHBIX MOJIEKyJ. DeHMIponaHON bl PEACTaBICHBI TAKXKe
STUIOBBIM 3(UPOM PO3MAPHHOBOW KHUCIOTHI, KOPEHHON KUCIOTOH, XJIOPOTe€HOBOM KHCIIOTOH, n-Kyma-
POBOM KHCTOTOH, (hepysTOBOM M cHHAMIOBOW Krciaotamu. ComepikaHue pO3MapUHOBOM KHCIIOTHI B JIMCTHIX
Menucchl coctasiset oT 0,54 1o 1,79% [4].

JIMCcTBS MeNmUCChl collepiKaT TakKe TPUTEPIICHBI — YPCOJOBYIO U oyieaHoNoByto KUCIOTH (0,50% u
0,17% COOTBETCTBEHHO) M MX MPOU3BOIHBIE, TEPIICHOMIBI — TIIFOKO3H/IBI HEPOIa, FepaHuoa, HepPOIOBOU
KHUCIIOTHL. B HUX HaliieHbI ropeun, KyMapHuHbl (3CKyJeTHH), 10 5% AyOHIbHBIX BELIECTB, STHTapHAs KHC-
JI0Ta, CIM3b, TeTpacaxapuj cTaxuo3a (COCAMHEHHE IBYX OCTaTKOB IaJlakKTO3bI C TIIIOKO30H U PYKTO30ii),
kapotuH (0,007-0,01%), utamunst C (0,15%), B1, B2, E [1;2].

Menucca HaXOQUT MHUPOKOE MPUMEHEHNE B MEIUIIMHE, B MappIOMEPHO-KOCMETHYECKOHN 1 MUIIEBON
MPOMBIIUIEHHOCTSIX BO MHOTHX cTpaHax. ChrIppe MeIHcChl 00JalaeT CeJaTHBHBIM, CHa3MONUTHUECKUM,
MMMYHOMOYJTUPYIOIINM, aHTHACIIPECCUBHBIM, AHTUTHCTAMUHHBIM, aHTHOKCHUIAHTHBIM, IPOTUBOBOC-
MANATENBHBIM U aHTUMUKPOOHBIM jericTBueM. Kpome Toro, oOHapy»KeHO, 94TO 3TO pacTeHHe oOyiafaet
MIPOTHUBOBHUPYCHOM aKTUBHOCTHIO B OTHOIIIEHUH BUPYCHBIX MH(EKINH, TAKUX KaK Oclia, TPHIIL, Teprec [5].

JlexapcTBEeHHBIEC CPEICTBA, B COCTaB KOTOPBIX BXOJUT MEIHCCA, 00IaJal0T BEIPAXKEHHBIMH yCIIOKOH-
TETBHBIMH, CIIA3MOJINTHYECKIMH W BETPOTOHHBIMU CBOWCTBAMH. Y CTAaHOBJIEHO, YTO MEJHCCA MPOSBISET
JITKOE CHOTBOpHOE JnelicTBue. Takas (hapmakojoruueckas akKTHUBHOCTH OOYCIIOBIHMBAETCS B OCHOBHOM
KOMITIOHeHTaMHu 3¢upHoro macna. CeqaTuBHOE U CIA3MOJIUTUYECKOE ACHCTBHE MPOSBISETCS IPU MIpUMe-
HEHUH HEOOJBIINX JI03 MEIUCCHI, a TOCTeAYIOIIee X yBEINICHNEe He YCHIIUBaeT 3TuX d(hdekToB [6].

B cemenax mMenmcchl IeKapcTBEHHOM copepkutcs 10 20% KUPHOTO Macia Tak e COAEPKUTCA J0
20% >xupHOTO Macia.

Hacrolika Menucchl MpoOSBISET MPOTEKTHBHOE NEHCTBHE NMPH 3KCIIEPHUMEHTAIBHON S3BE KENyIKa.
[Ipu 3TOM yCTaHOBIIEHO, YTO OHA YCHJIMBAE€T MOTOPHUKY JKETyaKa, 00JlafaeT KeTIeTOHHBIMA U TeMOCTa-
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TUYECKHMH CBOWCTBaMH. Ha MMOMOMBITHBIX KMBOTHBIX YCTAaHOBJIEHO CMAa3MOJIMTHYECKOE JEUCTBUE Me-
muccel. Ee HacTolfka yMeHBIaeT HaIpsDKeHHE TIIAIKWAX MBI KHIIEYHWKA, TPOABISET OPOHXOJUTH-
YyecKhe CBOMCTBAa. DPHUPHBIE Macia MEJIHCCHI MPOSBISET MPOTHBOBOCTIATUTENbHBIE, OaKTepHOCTaTHIEC-
KHE M TIPOTHBOBUPYCHBIC CBONCTBA. SIMMOHCKMMH YUYCHBIMHU MPOBEJCHO HCCIICOBAHUE MPOTUBOMHKPOO-
HOW aKTUBHOCTH KOMIIOHEHTOB 3(HUpHOr0o Macna pacteHun Melissa officinalis L B OoTHOIIeHWHU psjia
MaTOTEHHBIX TPUOOB B MUKpoOakTepuii Tyoepkyse3a. Hanbosee akTHBHBIME OKa3aIlCh albAeTHABI (ITHUT-
paJib, IIUTPOHENAIB), & MCHEE AKTUBHBIMH — CITUPTHI (Te€paHuo) 3(UPHOTO Macia pacteHus [7].

Lenbio HaAyYHO-HCCIIENOBATENBCKON pabOTHI ABIsIETCS 000CHOBaHUE BO3MOXKHOCTH HCITOJIE30BAHUS
KyJIbTHBHPOBAaHHOTO M JAWKOpacTymero Buma Melissa officinalis L, WHTPOIYyIIMPYEMOTO B YCIIOBHIX
ATNMaTHHCKOM 00JIaCTH IS TTOJIyYEHHUS SKCTPAKTa C MOCIEAYIOUTIM H3YIeHHEM XUMUYECKOT0 COCTaBa.

O0BbeKTaMHu HCCIEAOBAaHHA CIyaT o0pas3ubl pacTeHus cemeiictBa Lamiaceae pon Melissa (me-
aucca) u ee Bun Melissa officinalis L (menmucca nexapcrBeHas). CrIpbe WHANBHAYATLHO KYJIBTHBHPO-
BaHHOTO HAa JKCIEPUMEHTAILHOM YYacTKe J1abopaTopuu JICKapCTBEHHBIX PACTCHHHM WHCTUTYTa (puTo-
WHTPOAYKIMU U OOTaHWKH TpU MUHUCTEPCTBE Hayku U oOpazoBanus PecnyOnmku Kaszaxcran, ropona
AnMaThl 1 TUKOPACTYIINIA BUJ MEITUCCHI JIEKAPCTBEHHOH 3arOTOBJICHHON B ATMAaTHHCKOM 00JIacTH.

JKCHepuMeHTATbHAS YaCTh U 00CyKIeHHe

JloOpokadecTBEHHOCTD CHIPhsI OMpEAENSeTCS €ro BHEITHUMH MpH3HAKAMH W YUCIOBBIMH TIOKa-
3aTelsiMe (BIaKHOCTH, 30JIbHOCTD, COAEPIKAHNE IKCTPAKTUBHBIX BEIIECTB).

Bce mokazatenu mo0pOKaueCTBEHHOCTH ompeneisuuch mo meromukam 1'® PK, EBpormefickoit
®dapmakonen U APYrUMU JTUTepaTypHbIMU HcTouHUKaMu [8;9]. JlanHble ipecTaBieHb! B Tabnuie 1.

Tabnuua 1 — YucnoBble nokaszatenu 100poKauecTBEHHOCTH pacTeHuit Buaa Melissa officinalis L

IMoxazareu Pacrenune Melissa officinalis L
100pOKAYCCTBEHHOCTH KyJIbTUBHPOBaHHbIH JUKOPACTYIIUI
Bnaxuocts, % 5,36 4,42
O61mas 301a, % 7,91 10,60
Cynbgatnas 3012, % 15,36 15,74
HCl 30ma, % 13,80 14,68
ConeprxaHue SKCTPaKTHBHBIX BetecTs (70% crupt) 41,40 38,03

Kak BHIHO W3 NaHHBIX, IPEACTABICHHBIX B Tabiuue 1, conepkaHue BIaru B pacTEHUH KyJIbTHUBH-
poBaHHOTO 6uda (5,36%) Gonple, yeM coaepkaHue B 00pasle AUKOpacTylero Buaa pacrenun (4,42%)
MEHBIIE.

ConepxaHue SKCTPAKTHBHBIX BELIECTB B JEKAPCTBEHHOM PAacTUTEIHHOM ChIPbe—BasKHBIN YHCIOBON
MI0KAa3aTeNb, ONPEACISIOMNA ero 100pOKaueCTBEHHOCTh, OCOOEGHHO U TeX BHIOB CBHIPbS, Y KOTOPBIX
KOJINYECTBEHHOE OIIPEIeNICHNE IeHICTBYIOIUX BEIIECTB HE IPOBOJUTCS.

B 3aBUCHMOCTH OT XUMHUYECKOTO COCTaBa JEKAPCTBEHHOTO PACTUTEIBHOTO CHIPbS M HCIIOIB3yEMOTO
PacTBOPUTENS B U3BJICUCHUE NIEPEXOAAT T WIM MHBIE ACHCTBYIOIINE U COMYTCTBYIOIINE BELIECTBA.

PacTBOpuTEINB, KOTOPHIN ClleayeT OpaTh IPH ONPEACICHUN SKCTPAKTUBHBIX BEIECTB, yKa3aH B COOT-
BercTBytomeit HT/l Ha manuelid BuA cbipbs. OOBIYHO 3TO TOT K€ PACTBOPHUTENH, KOTOPHIH MPUMEHSIOT
NIPY IPUTOTOBJICHHMH HACTOMKH MIJIM AKCTPAKTa U3 ATOTO CHIphs. Yarie Bcero 3To 3TWIoBBIH ciiupT (50 min
70%-HBbIi1) Wau BOA.

W3 nmanspix Tabnmuel 1 ciemyer, 4yTo HawOOJbIIee KOJTMYECTBO IKCTPAKTUBHBIX BEIECTB H3BIIC-
KaeTcs KyJIbTHBUPOBAHHBIM BUIOM PacTECHHA.

B pactuTensHOM ChIpbE NMPOBOIUTCS ONpEAETeHUE 306l 00IIeH, cyabhaTHONW 30JbI, 30JIbI HEpac-
tBOopuMOii B 10%-n0it HCI, kKoTOpas npencrapnser codoi ocTaTok mocie oopadoTtku obmieit 3061 HCI n
COCTOUT B OCHOBHOM W3 CHJINKATOB, SBIISIOIIUXCS JUII HEKOTOPHIX OOBEKTOB €CTECTBEHHOW COCTaBHOW
YacThlO, HO Yalle pe3yJbTaTOM 3arpsi3HEHUs] CBIPbS MECKOM, 3eMJIeH M KaMmelIKamMH. TakuM o0pa3zom,
MIOBBIIICHHOE COAEPKaHUE HEPACTBOPUMON B COJIIHOM KHMCJIOTE YacTH 30JbI YKa3bIBACT HA 3HAUUTEIIBHOE
coJiep)kaHUE B PACTHTEIBHOM ChIpbe MHHEpPaIbHOW NpuMecd. KommdecTBo cynb(paTHON 30JBI COM3ME-
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PUMO C COepKaHHEM METaJUIOB B PaCTeHHSIX, OOpa3yIONINX HepacTBOPUMBIE B Boje cynbdarel. Coxep-
KaHWE BCEX BHUJIOB 30Jbl B HAJ3€MHOW YaCTH PACTEHHUS HE TPEBBIIAET MAKCHMAIBHO MPHEMIIEMOTO
3Ha4YeHMS JUI (hapMaKoNEeHHBIX 00pa3IoB.

CrenyromuM mnapaMeTpoM ONpEIeTeHUs SBISETCS MHUHEpalnbHBIM cocTaB. Mccnemyembie BUABI
pacTeHUH OTIIMYAIOTCS BRICOKHM COJICPIKaHUEM 30JIbI.

MuHepanbHBIE 3JIEMEHTHI 110 MX COAEPIKAHMWI0 B PACTEHUM JENAT HAa MaKpOdJIEMEHTHI, MUKpOJJie-
MEHTHI U yIbTpaMuKpodiaemMeHTsl. K makposnementam otHocsTcs Na, K, Ca, Mg ux comepxaHue B 30J¢
M3MepseTcs COTBIME JIOJISIMU TporieHTa. MukpoanemeHTsl: Zn, Cu, Ni, Mn, Fe.

B magzemHo#t wactu comepxkarcs mMakpoaneMmeHTH: K, Ca, Na, Mg; mukpoanementel: Mn, Fe, Cu,
Zn, Ni. Kanuti u nampuii ATPalOT BEIYyIIyO POJb B PETYJIUPOBAHUHM BOJIHO-COJICBOTO OajyiaHca W KUCIIOT-
HO-ILIEJIOYHOTO PaBHOBECHUSI opranusMa. Kanvyuii UTpaeT OTPOMHYIO POJIb B JKM3HEACITEIBHOCTH YENO-
BedecKoro opranm3ma. B opranmsme denoBeka cogepxurca 1000-1200 r kampims, 99% — BKITIOYEHO B
KOCTHYIO TKaHb, JICHTHH, 3MaJIb 3y00B, a 1% HUrpacT UCKIIOUATEIHFHO BAXKHYIO POJIb KaK BHYTPUKIICTOU-
HBI KaJbIUW, KAJIBIUH KPOBH M TKAHEBOH KHIKOCTH, TO €CTh WIPAET BAXXHEHUIIYIO POJbh B (OPMHPO-
BaHWUU KOCTeW. Maecnuii y9acTByeT BO MHOTHX IPOIECCaX, MPOUCXOSAIINX B OpPraHU3Me — B BBIpaOOTKE
SHEPIuH, YCBOSHHUH TIIIOKO3bI, Mepeaye HEpBHOTO CHUTHAJA, CHHTE3€ OENIKOB, IIOCTPOSHHH KOCTHOM TKa-
HU, PETYJISIMK PACCIa0IeHUsl U HAMPSDKEHUST COCYI0B M MBI, Mapeaney BIUSCT Ha Pa3BUTHE CKEJICTa,
y4acTByS B IPOIIECCE OCTEOTeHe3a, a MO3ITOMY HeOoOXOJMM /Il HOPMAIBHOTO pocTa. MapraHer| y4acT-
BYET B peakusiX NMMYHHTETa, B KPOBETBOPEHUH W TKAHEBOM JIbIXaHUH, ITOAIEPKUBAET PEIPOTYKTUBHBIC
(GYHKIMH, YYaCTBYET B PETYJIALUHU YIJICBOJAHOTO U JIMITUIHOTO OOMeHa. [{unK BXOJUT B CTPYKTYPY aKTHUB-
HOTO IIEHTPa HECKOJIbKUX CcOTeH MeTaiodepmenTtoB. OH HeoOxomuM s ¢yHkiuonuposanus JJHK- u
PHK- monumepas, KOHTpOJIMPYIOMHKX MPOIECChl Tepeaadu HACIEACTBEHHON MH(pOpMauu U OHOCHHTE3
OCNKOB, a TEM CaMbIM W perapaTHBHBIC MPOLIECCH B OpraHu3Me. Hukenb y4acTBYET B CTUMYJIHPOBAHUHU
MPOIECCOB KPOBETBOPEHUS, aKTUBAIIMM HEKOTOPBIX (epMeHTOB. OH 00JIaaeT BBICOKOW CIIOCOOHOCTHIO
YCHIIMBaTh OKHCIUTEIbHO-BOCCTAHOBHUTEIBHBIE MPOIIECCH B TKaHAX. HuKenp B coueTaHnu ¢ KOOAIBTOM,
Kelle30M, MEJIbI0 YJacTBYeT B IpOIleccax KPOBETBOPEHUS, a CAMOCTOSTEIFHO — B OOMEHE JKHUPOB, 00ec-
MEYCHUH KIJIETOK KUCJIOPOJOM. B ompeneneHHBIX M03aX OH aKTUBH3UPYET NEHCTBHE MHCYIHHA. JKene3o
SIBIISIETCS BKHEHUIITM MHUKPOAJIEMEHTOM, IPUHUMAET Yy4acThe B JIBIXaHUH, KPOBETBOPEHUH, UMMYHOOHO-
JIOTHYECKUX W OKHCINTENbHO-BOCCTAHOBUTENBHBIX PEAKIUAX, BXOIUT B coctaB Oonee 100 depmeHTOB
[10, 11].

B o0meit 301e METOAOM aTOMHO-a0COPOIIMOHHOW CIIEKTPOCKOIUEH OMpEeAesieHO CoAepiKaHue
Makpo- ¥ MHKPO3JIMEHTOB. JlaHHBIE TpeicTaBIeHbl B Ta0nuie 2, 3.

Tabnuna 2 — Coaepsxanue makposnementoB — K, Ca, Na, Mg

Pacrenue Melissa officinalis L
MaKpO3J’IeMeHTLI
KYJIbTUBUPOBAaHHBIN, %o JuKopactymui, %
K 1.173-107 0.737-10°
Na 0.802:10° 0.221-10°
Ca 0.639-10°° 0.178-10°
Mg 0.313:10° 1.401-10°
Tabnuna 3 — Coaepskanue MukpossieMenToB Fe, Zn, Mn, Cu, Ni
Pacrenune Melissa officinalis L
MI/IKp03HeMeHTLI
KyJIbTUBHPOBAHHBIN, % JUKOPACTYIIHH , %
Cu 0.716:10° 0.394-10°
Fe 4387107 1.266:10°
Mn 0.361-10° 0.677-10°
Ni 0 0.502-10°
Zn 0.486:10° 0.335:10°
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W3 pgasHbIX Tabmmi 2 ¥ 3 cienyer OTMETHTh, YTO HauOoJblIiee KOJIMYECTBO MAaKpO- U MHUKPOJJIe-
MEHTOB COCTaBIIieT B pacTeHuM Melissa officinalis L nuxopactymero Buma. B Ham3emHON Macce
KYJbTUBUPOBAHHOIO M JHKOPACTYILIEro BUAA JOMMHHMPYIOUIMMHU MHKpO3JIeMEHTaMM siBisiercsa Fe. B
KyJbTUBUPOBAHHOM BHJI€ PACTCHUSI OTMEUECHO MOBBIIICHHOE COJIep:KaHne MakpolieMeHToB Kak K, Na, Ca
a B mukopactymem Buae Mg u K. ConeprxaHue TsHKENBIX METAJIOB HE MPEBBIIIACT MPEIeIbHO JOIyC-
THMBIX HOpM [11].

[IpoBeneH cpaBHUTENBHBIN (DUTOXUMHYECKUN aHAIM3 HAJA3EMHONW MAacChl PACTCHHS Ha OCHOBHBIC
KJIaCChl OMOJIOTHYECKH aKTUBHEIX BelllecTB. JlaHHbIe TIpe/icTaBleHb! B Tabmue 4.

Tabnuia 4 — duroxumuyeckuii ananu3s pactenust Melissa officinalis L Ky TbTUBUPOBAHHOTO M JUKOPACTYIIETO BUA

Melissa officinalis L
BAB IIposBuTenu = =
KyJIbTUBUPOBAHHBIH JTUKOPACTYIIHit
VYrneBoabl 0-TOJIyUJIUH 3eJIeHbIN 3€JIHBINA
KAK CHHHI CHUHUHN
JyOunbHbIe BemecTBa — —
FeCl; CHHHI CHUHUU
NH; JKEJITOe SIPKO-JKENTOE
DraBOHOUABI AlCIy SIPKO-XKETOE SPKO-KEITOE
SiHNO OpaH)KEBO-KpacHOE OpaHKEBO-KpacHOE
Kaporunounnpt KMnO, o0ecLBEeYnBaHUE o0ecuBEeYNBaHIE
AJTKamouabt (hochopHO-MOITUOICHOBAST KACIIOTA o0eCIIBEeYHBaHUE o0ecIBeYHBaHIE
AMUHOKHUCIIOTBI HUHTHIPUH ¢uonerooe ¢duoneroBoe
MOYEBHHA KOPHYHEBOE HKETTO-KOPUIHEBOE
KapOoHoBbIE KHCIOTHI
MgACz - -

OUTOXMMHAYECKIM aHAIN30M C HCIOJIB30BaHWEM IHATHOCTHUPYIOMIMX IMPOSIBUTENEH B HAA3EMHOMN
yacTH, pacteHun Buma Melissa officinalis L Obuin oOHapyskeHbI ocHOBHBIE Tpymmbsl BAB, Takue kak
IyOUIIbHBIE BEIIECTBA, aMHHOKHCIIOTHI, alKaJOuAbl, ()eHONbHBIC COCIWHEHUS, OPTraHUYEeCKUE KHUCIOTHI,
(bnaBoHOUIEI, KapOTHHOUIEI [12].

Metomom OymaxHO# Xpomarorpaduu mpyu HCHIOIb30BaHUH TOCTOBEPHBIX 00Pa3IlOB B HCCIEIYEMbIX
BUJIOB PaCTEHUH MACHTH()UIUPOBAHBI YTIIEBOIBI 1 aMUHOKHCIIOTH.

OnTuManbHas TEXHOJOTHS BBIJENEHUS JKCTpaKTa M3 PACTEHHWH MENHCCHI ObUTa pa3paboTaHa C
yuetoM TpeboBanuii ['® PK k mepepaboTke pacTUTEIHHOTO CHIphs [13, 14].

BaxHpIM mapaMeTpoM B TEXHOJIOTHH IOJyUYEHHUs] paCTUTENBHOTO SKCTpaKTa SBISETCS COOTHOLIEHHE
ceIpbs M pacTBopuTens oT 1:4 mo 1:8. Ilo 5t Hap3eMHOH YacTH KCTparupoBain pasHbM o0beMoM 50%,
70%, 90% stunoBoro crmpra. [Ipu 3TOM OCTOSHHBIME (haKTOpaMH TPOIecca IKCTPAKIIUN OBLTH: BpEMS
skcTpakuuu (24 waca) m temmeparypa (23-25°C). JlaHHble mapaMeTphl IMONYYEHHUS PACTUTEIHLHOTO
9KCTpaKTa MpeACTaBICHBI B TAOIHIIE 5.

Tabmuua 5 — OnpezneneHye ONTUMAIBHOTO 3KCTPAreHTa AT 3KTPAKIMU PACCIELyEMOTO ChIPbs

o KonmuecTBo cyxoro skcTpakra, %
m, T PacTBopuTENH i °C m (r) : v (M) Melissa officinalis L
const const const
KYJbTUBUPOBAHHBIN JIUKOPACTYLIUHI
] ] 1:4 0,528 0,783
5 30% sruospit 24 23-25°C 1:6 2,501 2,670
CIUpT
1:8 5,124 8,574
. . 1:4 2,604 3,211
5 70% orunosLiit 24 23-25°C 1:6 3,25 4,454
CIUpT
1:8 7,94 10,264
. . 1:4 0,447 0,695
5 90% ouosstii 24 23-25°C 1:6 1,121 1,880
CIHpPT
1:8 3,344 3,212
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W3 naHHBIX TaOdMIl ClEeMyeT, YTO ONTUMANBHBIM JKCTpareHToM okasaincsi 70%-Heiid sTanon. Hawm-
OOJBIIMI BBIXOJ TMPOIEHTHOTO COJEP)KaHUS JKCTpPaKTa IMOKa3piBaeT dKcTparupoBanne 70%-HbIM 3Ta-
HOJIOM TIPH COOTHOIICHH CHIPhE: IKCTPAreHT 1:8 KONMMUECTBO CYXOrO 3KCTPaKTa B KyJIHTHUBHPOBAHHOM
BHJIE cocTaBmiio 7,94%, a B qukopacrymiem 10,264%.

Eme omHMM Ba)KHBIM TapaMeTPOM B TEXHOJIOTUW TOJYYSHHS DKCTPAKTOB SBISIETCS COOTHOIICHUE
BBEIOPAHHOTO IKCTPAreHTa C ChIpbeM. J[J1s1 ompenesieHust ONTUMAIbHOTO 00beMa, BRIOPaHHOTO SKCTPareHTa
U3MEHSIOT COOTHOIICHHE CBIphs U pacTBoputeis oT 1:5 go 1:8. o 5 r Ham3eMHON YacTH KyJIbTHBUPO-
BAaHHOTO W AWKopactyero Buna Melissa officinalis L 70 % stunoBoro cnupta. IIpu 3ToM HOCTOSSHHBIMU
(dakTopamMu Tporecca SKCTpaKIUKU OBLIM: BpeMs dKcTpakumu (24 daca) m Temmeparypa (23-25°C).
JlaHHbIC IpEACTABICHEI B TAOIHUIIE 6.

Tabmuma 6 — OnpeneneHue ONTUMAIBHOTO COOTHOIICHUS CHIPhS U OKCTpareHTa

Macca cbipss, T const 5 5 5
Bpewms skcrpakuuy, 4 const 24 24 24
Temmepatypa skctpakiun, °C const 23-25°C 23-25°C 23-25°C
CooTHoMIEHHE CHIPBS (T) M OKCTpareHTa (Mir) 1:4 1:6 1:8

KyJIbTUBHPOBAaHHBII 3,5 5,0 9,5
V, 00beM OTOHIBTPOBAHHOTO SKCTPAKTA, MII

TUKOPACTYIIHUN 4,0 6,7 11,3

KyJIbTUBHPOBaHHBIN 1,76 3,25 5,24
KonugectBo sxcrpaknun, %

JUKOPACTYIIUN 2,24 4,62 6,89

[Ipu BeIOpanHOM 3KcTparentTe (70 %-HbIH 3TaHON) ONTHUMAIBHBIM OKa3aJoCh COOTHOLICHUE ChIphbe-
9KCTpareHT 1:8 B KyJIbTHBHPOBAHHOM BHIIE€ KOJMYECTBO IKCTPAKTa COCTaBWIO 5,24% a B AMKOPCTYIIEM
Buze 6,89%; npu tenmeparype 24-25°C u Bpemenu 244aca.

LenecooOpa3HOCTh OIpeneNeHnsT NapaMeTpoB “‘ChIPhE-IKCTPAreHT” OIpenesseTcs MpexXIe BCEro
9KOHOMHUYECKUMH COOOPaXECHUSIMMH, TaK KaK JUI POMBIIIICHHOTO NPENIPUATHS, BOIIPOC O KOJUYECTBE
MCIOJIB3yEeMOT'0 SKCTPAreHTa SIBJIIETCS CYIIIECTBEHHBIM.

Onpenenenue BpEMEHN 3KCTPaKIUH ABISETCA BaXKHBIM IapaMeTPOM, TaK HY>KHO OIpPEENINUTh, KOTa
M3BJICKAETCSl BECh KOMIUIEKC OHOJOrMYEeCKHH AKTHUBHBIX BeLIeCTB. BbUIO HM3y4eHO BIMSHHE BpPMEHH
9KCTPAKIUH PATUTEIBHOTO CBHIPhSI HA BBIXOJA HKCTPaKTa. DKCTparupoBaHue NpoBOoAnIoch 70%-HbIM 3Ta-
HOJIOM TP COOTHOIIICHHUHU CBIphe: 3KcTpareHT 1:8. JlaHHbIe MpeicTaBieHbl B TabauIe 7.

Tabnuua 7 — OnpenencHue BpeMEHH SKCTPAKIIHN

DkcTpareHT (M), const 70 %-ub1ii oTaHon | 70 %-Hbiii aTanon | 70 %-HbIH ATaHOI

CootHomeHue coIpbs (T) U 9KCTpareHTa (M), const 1:8 1:8 1:8

Bpewms (gac) 24 48 72

V, 00beM OTHHILTPOBAHHOTO KYJIbTHBHPOBAHHBIH 17 2 7

9KCTpakKTa, Ml JIMKOPACTYIH 13 8 11
KYJIbTUBHUPOBAHHbIN 0.3939 0.0605 0.1365

Brixon cycranuuu, %

JIUKOpacTyLIUH 0.2902 0.2785 0.2336

Ha ocHoBaHuM 3THX pacCyKICHHMH M MOJyYEHHBIX JAHHBIX, ONTUMAJIBHBIM OKa3aJioCh CIENYIOIIUN
pexxum: skctpakuus 70% 3TaHonoM B TedueHHH 24uacoB mpH Temmeparype He O6osee 23-25°C npu cooT-
HOIIEHUH chIpbe:dKkcTparedT 1:8. Ilpu TakoM pekrMe KOJIMYECTBO SKCTPAKTa COCTABWIO B KYJIbTHUBH-
poBanHoM Buze 0.3939 % , B auxopcrymem 0.2902 %.

BoiBoabl. Ilo pesynpraTaM HayyHO-HCCIEAOBATEILCKONH PaOOTHl OBLT MPOBEACH CPaBHUTEIBHBIHN
aHaJIM3 XUMHYECKOI'0 COCTaBa HAJ3€MHOH 4acTH KyJIbTHBHPOBAHHOI'O M JUKOPACTYILIETO BHUIA PACTCHUSA
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pona Melissa (Melissa officinalis L) cemeiictBa Lamiaceae; OTpaOOTaHBl TEXHOJIOTHYECKUE TTAPAMETPBI:
Pa3In4HBIX KOHLIEHTPAIUN SKCTPAreHTOB; 3aBUCHUMOCTb COOTHOIIEHUS ChIPbS — PACTBOPUTEIIb; 3aBUCH-
MOCTB TIpOLIECCa OT BPEMEHHU W YHCIIa SKCTpakiuid. ONTUMaIbHBIM YCIOBHEM IS ITONYYECHUSI PACTHTENb-
HOU cyOcTaHIMU sBisieTcs 3KcTpareHT 70% 3TUIIOBBIM CIUPT, COOTHOLIEHUE SKCTpareHTa W ChIpbs 1:8,
BpeMs IBYXKpPAaTHOM 3KCTpakuuu 24 yaca, temneparypa 23-25°C.
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K. H. Kemexkbaii, 3. b. XanmenoBa, A. K. Ymo0ertoBa, A. T'. bucenoaii
On-Dapabdu areinaarsl Kazak yinTThiK yHUBEpcuTeTi, Anmarel, Kazakcran

MELISSA OFFICINALIS L ©OCIMAITT HETT3IHAE ®UTOXUMUSAJIBIK AHAJIN3 ) KACAY
KOHE BHOJIOTUAJIBIK BEJICEH/AI KEIIEH AJTY

Annotanusi. byn zeprreyne Melissa (Melissa officinalis L) TyKpIMIIacbIHA aTaThIH ©CIMAIKTIH MOJICHH XKOHE
»kabalfbl TYpIIepiHiH KemeHAi Herii ketinmipinai. [IukizaT canmambUTBIFel: BUTFAIIBUIBIK, JKammel Kynaiumik, HCI-ga
epiMeHTIH KYIAUIIK, CyTb(aTTH KYIIUTIK, SKCTPAKTUBTI 3aTTap aHBIKTAIIB. ATOMIBIK-a0COPOIMSIIBIK CIIEKTPOCKO-
MUSUTBIK, QIICTICH KaJMBl KYJIAUTUTIKTIH MaKpo- KOHE MHKPOAJIEMEHTTIK KypaMbl TalgaHAbl. Tanmay KOMIIOHEHTTIK
KYPaMHBIH HETI3r1 KJIacTaphl TAOUFU 3aTTap. 3ePTTEIIHIN OTBIPFaH O©CIMIIK TYpJCpIHEH SKCTPAreHTTIH TaOWFaThIH,
OHBIH IIHMKI3aTIEH KAThIHACHIH, JKCTPAKTUIEY YaKbIThl MEH JKUUIIMH ©3repTe OTHIPHIN, OHOJNOTHSIBIK OesceHai
KEIIeH i alTy TeXHOJIOTHACH OHICIII.

Tyiiin ce3nep: Melissa officinalis L, 5KCTpakTHBTI 3aTTap, bUIFAJIBLIBIK, *Kaimsl Kyianulik, HCl na epimeiitin
KYJAUTIK, CyJb(GaTThl KYJIAUTIK, MAaKpO- KOHE MUKPOIJIEMEHTTIK KYPaMbl, aTOM/IBIK-a0COPOLHMSUIBIK CIIEKTPOCKOIINS,
(PUTOXUMHUSIIBIK aHAITH3.
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STUDY OF ANATOMICAL STRUCTURE PECULIARITIES
OF ANNUAL SHOOTS OF SIEVERS APPLE (MALUS SIEVERSII)
AND APORT DOMESTIC APPLE (MALUS DOMESTICA) CULTIVARS

Abstract. Formation of Zhongar-Alatau State National Natural Park has a universal value in conservation of
biodiversity and renewal of natural mountain landscapes with special genetic, ecological, aesthetic and historical
significance. It also provides the possibility to conduct research and various types of recreational work as well as
implementation of educational work. The main purpose of the park is to preserve the gene pool of wild fruit forests
of global importance.

There are currently urgent issues in the field of conservation and development of genetic resources in Zhongar-
Alatau SNNP in the Republic of Kazakhstan. Threat of plant diversity extinction in forests has dramatically
increased because of rapid development of scientific and technological progress. In this regard, we sought new op-
portunities for improving the productivity of genetic reserves and preserving the biological diversity of Sievers apple
wild fruit plantations.

The goal of the study was to examine and compare anatomical structure of Sievers apple and Aport domestic
apple annual shoots, grown in the conditions of Zhongar Alatau highland. When conducting research, we used the
following methods for microscopic studies of botanical objects: making micro-specimens, staining, defining the
biometric parameters of cells, statistical data processing, anatomical description, comparison and analysis of
obtained results.

Key words: Malus sieversii, Aport apple, annual shoots, cuttings.
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A. C. BaXTay.}mBa‘, M. ®. )Kalcymlcaﬂona], B. K. Oxcuk6aes', A. Kougac6aeBa®

"KeTbicycknii rocyapcTennblii yauepcutet um. . XKancyryposa,
2Ha:sapGaeB WuTemiekryanbHas mikoja (pu3nKo-MareMaTudeckoro Hampasienus, Tanasikoprad, Kasaxcran

W3YUEHUE OCOBEHHOCTEN AHATOMHYECKOI'O CTPOEHUSI
roOANYHbIX MNOBET'OB 5IbJIOHH CUBEPCA (MALUS SIEVERSII)
N ABJIOHU JOMAIIHEN (MALUS DOMESTICA) COPTA AIIOPT

AnHoranus. ©opmupoBanue XKoHrap-Anarayckoro rocyJAapCTBEHHOTO HAIlMOHAJIBHOTO MPUPOJHOTO Mapka
o0najaeT yHHMBEpPCAIbHBIM 3HAYEHHEM — 3TO COXpaHeHus OHOpa3sHOOOpa3uss M BO30OHOBICHHE €CTECTBEHHBIX
TOPHBIX JaHAWA(TOB, 00JIaAIOIIMX OCOOCHHOW T'€HETHYECKOW, IKOJIIOTHYECKOH, ICTETHYECKOW M HCTOPHYECKOM
LEHHOCTHIO; KPOME TOT0, 0OECIeYnBaeT BO3MOXKHOCTh IPOBEICHHS HAYYHBIX HCCICAOBAHWI M PA3MYHBIX BHJOB
peKpealmoHHbIX paboT, a TaKKe PeaIN3alnIo IPOCBETUTENLCKOM paboThl. OCHOBHOHM K€ LENbI0 HapKa CYUTACTCs
coXpaHeHHe TeHO(OH/1a TUKOTUIOIOBBIX JIECOB MMEIOIINX ITI00aJIbHOE 3HAYCHHE.

B mactosimee Bpems B PecyOnuke Kasaxcran HaOMrOmAroTCS OCTpBIE MPOOJIEMBI B 00JACTH COXpaHEHUS U
pa3BuTHs TeHeTHIecKnX pecypcoB B JKonrap-Amarayckom ['HIIII. M3-3a OypHOTO pa3sBUTHSA HAYIHO-TEXHUIECKOTO
Iporpecca pe3Ko BO3pOCiIa yrpo3a HCYE3HOBEHHS PACTHTENHLHOTO pa3HOOOpasus JiecoB. B cBs3m ¢ 3TUM H3bBIC-
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KHBAIOTCS BCE HOBBIC BO3MOMXHOCTH JUJIsl MOBBIIMICHUS MPOJYKTUBHOCTH I'€HETHYECKUX PE3EPBATOB U COXPAHEHHS
OHMOIOTHYEeCcKOTO pa3HO0Opa3wsl TUKOIDIOAOBEIX HacakIeHu! ss61oHn CuBepca.

Ienpio uccrenoBanusi ObUIO M3yYUTh U CPABHUTH AHATOMHYECKOE CTPOCHHE TOMUYHBIX MOOEroB sIOIOHU
Cusepca u s010HH JOMAaIIHEl copTa ATOPT, IPOM3PACTAIOMINX B YCIOBHUSIX BBICOKOTOPHs [KyHrapckoro Asmaray.
[Mpu npoBeneHHM HCCIEIOBAaHUN KCIOJIB30BaHbI METO/ABI MPOBEICHUS MHKPOCKOIMYECKOr0 H3yueHHs: OOTaHU-
4EeCKUX OOBEKTOB: M3rOTOBJICHHE MHUKPOIPENapaToB, OKpAIIMBAHHUE, ONpelelieHne OMOMETPUYECKHX IMOKa3aTelei
KJIETOK, CTaTUCTUuYecKas oOpaboTKa NaHHBIX, aHATOMHYECKOE ONHMCaHME, CPaBHEHHE M aHAJIU3 IOJIyYeHHBIX pe-
3yJIBTAaTOB.

KiarwueBnie ciioBa: s6y0ust CuBepca, anopr, roJUUHbIC TTOOETH, YSPCHKH.

BBenenue. MHorue ydeHBIE YTBEP)KAAIOT, YTO OCHOBHBIM TeOorpa)UIecKiM IIEHTPOM IIPOHC-
XOXKICHHUS KYJIbTYpHOH SIOJIOHU SABJSIOTCS OOLIMPHBIE TEPPUTOPHH KPYIHEHIINX TOPHBIX CUCTEM A3HHU —
Konernar, Amnaiickmii xpeber, 3ammuiickuii, [[kyHrapckuii Anartay, ®epranckuii u 3epaBIIaHCKHAN
xpeoTh1, Tamacckuit Anatay, Tsap-l1llans. IMeHHO B 3TOM Teorpadmueckoll 001acTH COCPEIOTOYCHO
OCHOBHOE BHJIOBOE pa3zHOOOpasue AUKOPACTYIINX SOJIOHB, UMEIONINX OoJjiee JpeBHEE MPOUCXOXKICHUE,
YeM OoCTajJbHble HM3BECTHBbIC Hayke BHIBI f0y0HB (pox Malus). [uxopactymas siOnons Kazaxcrana
BIIEPBBIC ObLIa OMKCaHa pycckuM GorTannkoM Moranaom Cusepcom. S16nonst Ciisepea (n1at. Mdlus sievér-
sii) pacripocTpaneHa B TpeAropHeix 3oHax Cpenneit Asuum m Kazaxcrana. Cormacuo JIHK-uccremo-
BaHMSIM, SIBJSIETCS POJOHAYAJIbHHULIEH MHOTHX COBPEMEHHBIX COPTOB KYJBTYPHBIX s1070HB. Ha Teppu-
topun Kazaxcrana okono 75 % pom s6moHu CHuBepca cOCpeIOTOYEHbI B OCHOBHOM B 3aWJIMMCKOM U
Jlxynrapckom Amaray [1].

Sonons momamHss (Malus domestica) B TUKOM BHJIE HE BCTPEYAETCS, 3TO UCKYCCTBEHHO CO3IaHHBIM
Bug. B 2010 rogy rpynmoii y4€HBIX U3 pa3HBIX CTPaH pacUIM(pOBaH IMOJHBIM TeHOM SOJIOHH JOMAITHEH
(copt 'ommen Jlemumiec). OH comepXuT okojo 57 Teicsid TeHoB [2-6]. Taxke mo JIHK-amammsy yc-
TaHOBJIEHO, 4TO M3BecTHBIC 2500 copToB sIOJOHM MOMAITHEH MpoucXodsaT oT somonu Cupepca [7-15].
OnvH 13 U3BECTHBIX COPTOB SI0JIOHM JOMAaIIHEH ATMOpT (NepBble YIOMUHAHUS B MOHACTBIPCKHUX 3aITUCSIX
1175 roxa) Ob11 3aBe3eH B Kazaxcran (B ropox BepHsiii, HbiHe Anmathl) niepecenernineM Eropom Penpko B
1865 roay. Heckompko depeHKoB AniopTa OH HpHUBHI Ha s010He CuBepca M MOTyYrI KpyITHbIC, BKYCHEIE,
KpacuBble ToAsl BecoM A0 250 rpammoB [16-19]. ¥V AmopTa B pe3yibTaTe MHOTOBEKOBOrO oTOOpa B
pa3IMYHBIX 30HAX CTPaHBI MOSBUIOCH MHOTO KJIOHOB, HEKOTOPBIE M3 KOTOPHIX IMONYYWUIH COPTOBBIE H
WHBIE ¥ MECTHBIC Ha3BaHUSI.

YuuTeBas To, 4TO B (POPMHUPOBAHUH M TPOUCXOKICHUU COPTa AMOPT OONBUIYIO POJb ChIrpaia B
KadecTBe MmojBos 510101 CuBepca, BO3MOKHO, aHATOMUYECKUE MPU3HAKH CTPOCHUS TOAMYHBIX TOOETOB
3THX PAaCTEHHH MMEIOT OJUHAKOBBIE OCOOEHHOCTH CTPOEHHS, MPHOOPETEHHBIE B PE3yJIbTaTe CEeNEKIINOH-
Horo mporiecca. Ecnu u3yueHne ocoOEHHOCTEH aHATOMUYECKOTO CTPOSHUS TOJUYHBIX ITOOEroB SIOJOHU
CuBepca 1 0JI0HU TOMalIHEH copTa AMOPT MO3BOJIMT OMPEACTUTh UASHTHYHOCTD B aHATOMUU CTEOJIs, TO
3HaHUS TI0 CTPOCHHIO JYYEBOW MapeHXHMMBI o0ecedar MpakTUYecKoe MPUMEHEHHE MPHU BEreTaTUBHOM
Pa3sMHOKEHHH 3THUX BHUIOB U TOCITYXUT OCHOBOH JJISi CO3/IaHUSI TEXHOJIOTUH 3€JICHOTO YePEHKOBAHMS H
MOATBEPAUT MPOUCXOXkKACHHUE 0T 51670HU CHBepca.

Leab uccaenoBaHusi: U3y49nTh U CPABHUTH aHATOMUYECKOE CTPOSHHE TOJUYHBIX IMOOETOB SOJOHU
Cusepca u s070HN JOMaIIHeH copTa ATIOPT, TPOU3PACTAIONINX B YCIOBUAX BBICOKOTOPHS JI>KyHTapcKoro
Anaray.

MeToabl MCCJIEAOBAHMSA: TIPY IPOBEACHNUHN HCCIEA0BAaHUMN HCIOIB30BaHBl METOJBI POBEACHUS
MHUKPOCKOITUYECKOTO H3yYeHHUs OOTaHHMYECKUX OOBEKTOB: M3TOTOBJICHHWE MHUKPOIIPENapaToB, OKpAIIH-
BaHMe, OMpeJeiicHne OWOMETPUYECKHX TOKa3aTellell KIETOK, CTaTHCTHYecKas oOpaboTka JaHHBIX,
AHaTOMHUYECKOE OINMCaHKe, CPABHEHUE U aHAJIN3 MTOJTyUYEHHBIX PE3yJIbTaTOB.

Pe3yabTaThl Hcc/ienoBaHuil 1 uxX o0cy:xkaenne. OOpa3yONIMiics U3 MOYKH B MPOIECCE BECEHHETO
pocrta moOer sOIOHM MOKPHIT 3mHAepMoil. Ha momepedHoM cpe3e ero 3aMEeTHBI CEpAIeBHHA C
MPUMBIKAIOIEH K HEW MEPBUYHOM KCHUJIEMOM M OYEHb PAaHO BO3HUKAIOIIME CILIOLIHBIE CJIOM BTOPUYHOMN
KCHJIEMBI, KaMOus1, (JI03MBI U TEepBUYHON KOphl. OMHAKO YyXKE JIETOM MO AIHISPMOI 3aKialbIBacTCs
MPOOKOBEIH KamMOmit — deutorer u Gpopmupyercs nepuaepma. 1101 HEKOTOPEIMU YCTHUIIAMH 00Pa3yIOTCs
yeyeBUUKH. C 00pa3oBaHUEM MEPUAEPMBI, 3aKaHUYMUBAIOIIIMHCA K OCEHH, KJIETKH SIMUAEPMBI OTMUPAIOT.

[Ipu u3yuennn crednst siOMOHU HEBOOPYKEHHBIM TJa30M Ha MONEPEYHOM Cpe3e YETKO pa3iudacTcs
SA1Ipo ¥ 3200JI0HB (PUCYHOK 1).
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Pucynoxk 1 — [lomepeunsrii cpe3: A — crebens s6monu CuBepea; b — crebenp 10100 fomantHeit copta Anopt (x40)

B smpoBoil wacTu pacronaraercs KCuiema, COCTOSIAs M3 COCYIOB paszHbIX pa3mepos. Ilpu sTom
pacIoNioKEeHUE COCYIOB B KCHJIEME HOCHT OecCHCTEeMHBIM Xxapakrtep. Ilepexon OT paHHeW ApeBECHHBI
TOJTMYHOTO CIIOA K MO3JAHEU MPOUCXOIUT IMOCTETeHHO. [ oqMYHBIN CIIOH SO0JOHN — CclieTKa W3BHIUCTHIN H
HCOJIMHAKOBBIN 10 IMpHHE. ['OAMYHBINA CIION TO Cy)KaeTcsi, TO paciiupsercs, o0pa3ys KOJbLO Herpa-
BUJIBHOW (DOPMEL.

3arotoBka 0OBEKTOB JIsI UCCIIEAOBAaHUI Obla MPOBeeHa B MOMEHT MHTEHCUBHOTO POCTa CTEOIs B
TONIIMHY 3a CYeT JlaTepaibHON MepucTeMbl. [loaToMy kamOmanmbHas 30Ha C MOJOABIMH Hemudde-
PEHIIMPOBAHHBIMH KJICTKAMH 3aHMMAET Ha MOIepEeYHOM cpe3e s100Hb 9,4-13,0% (Tabmuia 1).

Tabmuna 1 — [Ipomepsl pacTUTEIBHBIX TKAaHEH U KOMILIEKCOB H UX COOTHOIICHHE Ha morepedHoM cpese (x40)

Bun CepaueBnHa Kcunema KamoOwii Kopa [Ipobka Obwas mHa
SIGIOHS 217 141,5 83 144,5 43,5 629,5
Cusepca 34,5% 22,5% 13,0% 23,0% 7,0% 100,0%
S6n0HS 204 322 73 141 34 774
Anopt 26,4% 41,6% 9.4% 18,2% 4,4% 100,0%

s u3ydeHus ObLIM OTOOpaHbl CTEOMM TOAMYHBIX MOOETOB MPUMEPHO OIMHAKOBOTO JHaMETpA.
CpaBHeHHME a0CONIOTHBIX M OTHOCUTEIBHBIX IOKA3aTeNiei PaCTUTENBbHBIX TKAaHEH W KOMIUIEKCOB CITO-
cOOCTBOBAJIO BBHISBICHUIO CXOJCTB M Pa3IMuUil B aHATOMHYECKOM CTPOCHUU CTEOJNsl M3YYCHHBIX BUIOB
sOmonn. Tak, B IeJIOM, YCTaHOBJIEHO, YTO ITOKA3aTeNd OTHOCHTEIHHBIX BEJIMYNH OCHOBHBIX KOMILIEKCOB
TKaHEel HE3HAYMTENBHO OTIMYAIOTCS Yy o0eux BUAOB s010HU. HaOmromaercss HeOomblas pasHHIA IO
JUaMeTPy CEepALIEBUHBI U MPOBOMAIINX KOMIIOHEHTOB. Y SOIIOHM OMAIllHEW copTa ATIOPT B pe3yibrare
JIesITeNNbHOCTH KamMOus popmupyercs 0ojiee MOIIHBINA ciioi KerieMsl (41,6%), aem ¢moamer (20,3%), a 'y
somonu CuBepca — cepaiesuna (34,5%) u B paBHo# cTenenu - kcunema (22,5%) u ¢uoama (23,0%).

Jns s6monn CuBepca xapakTepHBI Ooliee BBIPAKCHHBIC aHATOMUYECKHE HEPOBHOCTH IEpPUME-
ITYJUIIPHON 30HBI, CBSI3aHHBIE C 3aJI0KEHHEM M (DOPMHUPOBAHUEM TOAWYHOTO KOIbIAa KaMOus. DTH HEPOB-
HOCTH BappUpyiOT y s0monu Cusepca B npeaenax 30-100 MM, y siONOHH copTa ANOPT MEHEE BhIPAXKEHBI
U cocTaBistoT 20-40 MKM.

VY u3ydeHHBIX BUJOB SIOJIOHh — OYEHb Y3KHE CEepIICBHHHBIC JTy4YH, KOTOPHIE MMOYTH HEPa3THIUMBI
HEBOOPYXXEHHBIM Tila3oM. JlyueBas mapeHXMMa TOAMYHOIO IMMOOEra COCTOWT W3 TEPBHYHBIX Ceplle-
BHHHBIX Hy‘leﬁ. HepBI/ILIHI)Ie CCPALICBUHHLBIC JIYYU, CIOXKCHHBIC KJIIETKAMU HpOKaM6I/IaJIbHOFO n KaM-
OMaTFHOTO MTPOUCXOXKICHUS, COSTUHSIOT CEPALIEBUHY CTEOIIS C €T0 KOPOH (PUCYHOK 2).

Ha anarommueckux mpemnaparax BHAHO, YTO [0 MEPE Pa3BUTHS MEPBUYHOTO CEPALIEBUHHOTO JIyda
€ro THUCTOCTPYKTypa MpeTepreBaeT W3MEHEHUS B CIOKCHHH IJIyueBBIX KJIETOK. B o0mactu mpokam-
OuanbHOTO (DOPMUPOBAHUS CEPALICBUHHEIC TYYH CIIOKEHBI, PEUMYIIICCTBCHHO, KBaIPATHBIMU JTYYEBBIMU
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A b

Pucynok 2 — CtpoeHue rogMIHOro nodera Ha MOTEPEYHOM Cpe3e:
A — s6nonn Cusepca (x400); b — s6nouM nomaniaeit Anopt Ha nonepedsHoM (x400)

KJIETKaMH, a Jajiee 1o OCH Jy4a (popMa KIETOK 4acTO MEHSETCS, CTAHOBSICHh BHITSHYTOW BAOJIb OCH JIyda
(JTexauune KIeTKH).

B crpoennn mydeBoit mapeHXuMBI Kak y s0moHM CuBepca, Tak W A0JOHHM JoMalnHed copTa Amopt
npeoOagaT omHOpsAHBIE Jydn. KoaumdyecTBO NBYpS/IHBIX JIydel 3HauuTenbHO MeHbne (8-12,9% Ha
norepedHoMm cpese, 21,1-23,8% Ha TaHTEHTAITLHOM Cpe3e).

[To THCTOCTPYKTYype CepICBHHHBIE TYYH BCTPEUAIOTCS TOMOICIUIIONSPHBIC MaJHCaHbIC, CIOXKEH-
HBIC TOJILKO M3 CTOSYMX KIJIETOK, M T€TEPOIICUTIONSAPHBIC, CIOKECHHbBIC KaK CTOSYUMH, TaK U KBaJIPaTHBIMU
KJIETKaMHl Ha TaHTeHTaJIbHOC cpe3e. Ha momepedHoM cpese 3TH KBaapaTHbIE KIETKH MOTYT OBITh Jiexa-
YUMH, 0COOEHHO ONmM3Ko K KamOuanbHOU 30He. [Ipm 3TOoM y copra AmMOpPT TeTepoleILIIONsIPHBIE IBY-
PSTHBIC TyYH UMEIOT JIeXKadHe KICTKU B CPEJTHEH YacTH JTydeH.

Tabmuma 2 — Yuciio cepALeBUHHBIX Tydel B peBecuHe cTebus ss61oHr CrBepca Ha MONepeYyHOM aHATOMUYEeCKOM cpese (x40)

Sl6nons Cusepca Copt Anopt
ITokazarenu 1y4eBOi TapeHXUMBL
IT. % iT. %
Bcero cepaueBuHHBIX y4eil Ha cpese 116,6+3,5 100,0 150,0+2.4 100,0
Yucno nepBUYHBIX JTydel 116,6+3,5 100,0 150,0+2.4 100,0
W3 HUX OHOPSITHBIX 101,2+2,1 87,1 138,1+1,9 92,0
JIBYpsITHBIX 13,6+1,4 12,9 11,9+1,3 8,0

Ha npoonbHBIX TaHTEHTaNBHBIX Cpe3ax JpeBecHHbI cTeOis somoHn CuBepca JydeBas mapeHXuMa
TaK)Ke NpPEICTaBIEHA OJHO-, ABYXPSAAHBIMH JIydaMHu. [lo psSAHOCTH B CIIOKEHHM JIy4eBOH MapeHXUMBI
npeo0nangaoT OJHOPSIHBIE CEPALIEBUHHBIC Iy4H, CIOHHOCTh KOTOPBIX PaBHA 5-25 JIy4eBbIM KJIETKaM WIH
120-420 mxMm. OgHOpPSOHBIE JTYYH COCTOSIT M3 KIETOK JBYX MOPQOJIOTMYECKHX THUIOB: KBaJpaTHBIX
(M30aMaMETPUYUECKUX) U CTOSYMX, T.€. BBITAHYTBIX MO ocH cTebis. CTosiuue KIETKH PacIoNOKEHBI B
OIHOPSITHBIX JIydaxX KaK OAMHOYHBIE KpaeBble MIIM 00pa3yloT OKOHYAaHUS U3 2-5 JIyueBBIX KieTok. KBax-
paTHbIe KJIETKM 3aHHUMAIOT TAaKKE CPENHIOI 4acTb OJHOPAOHBIX Jiydeil. Takum oOpa3zoM, OmHOpSAHBIE
CEpLIEBUHHBIE JIyUHU TI0 THITY CJIOKEHUS KJIETOK SIBISIFOTCS TE€TEPOLEIUTIONSPHBIMH.

JBypsiiHBIC Ty4n Ha TAaHTCHTAJIBHBIX cpe3ax cocTaBisoT 21,1% oT obmiero uncna gydel, BUTUMBIX
B TI0JIe 3peHust MUKpockona (tabmuma 3). CpeaHsist CIIOMHOCTD ABYXPAIHBIX Tydeit paBHa 10-20 mydeBbIM
kinetkam unu 150-200 mxm. I[lo THCTOCTPYKTYype ABYXpAOHBIE JyYH CIOKEHBI TONBKO KBaJPaTHBIMU
Jy4eBBIMH KJIeTKaMH (TOMOILEIUTIOISIPHBIN THI JIy4a) WIM KBAAPATHBIMH U CTOSYMMH, CPEIU KOTOPBIX
npeo0naaaoT KBaApaTHbIE KIETKH, T.€. THII JIyda — TeTePOLSIUTIOISIPHBIN.

Crosune e KJIEeTKH, BBICOTa KOTOPBIX JIMIIL B 1,5 pa3a Gojblle MUPUHBI, PACTIONOXKEHBI B TaKUX
JyyaxX TPEUMYIIECTBEHHO KaK OJWHOYHBIE KpaeBble, YTO IO3BOJSAET OXapaKTE€pPHU30BaTh 3TH JIyUH Kak
TeTepOLEIUTIOISIPHBIC C PErYJIIPHBIM THUIIOM CI0XKEHHSI Ty4eBbIX KIETOK (PUCYHOK 3).
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Tab6nuua 3 — Yucsno cep/ALCBUHHBIX JIyyell Ha TAHTCHTAIBHOM Cpe3e ApeBecrHbI cTebist si61onn CuBepca
(B mone 3pennst Mmukpockomna x100)

S6mons Cusepca S16monst AnopT
ITokazarenu
IIT. % IT. %
Bceero cepaiieBUHHBIX J1yuei 19,6+2,05 100,0 21,1+£2,0 100,0
W3 HUX OAHOPSTHBIX 15,3%1,2 78,9 16,1£1,3 76,2
JIBYPSLIHBIX 4,3+0,8 21,1 5,0+£0,9 23,8

A b

Pucynok 3 — IIpo1onbHbIN TaHT€HTaIbHBINA Cpe3:
A — crebust s6moum Cusepca (x100); b — si6nonn nomarneit Anopr (x100)

Ha npononbHBIX TaHT€HTaIBbHBIX Cpe3ax APEeBECHHBI cTeOIsI cOpTa ATIOPT JiyueBast IapeHXUMa TakxKe
IpeACTaBlIeHa ONHO-, NBYXPSAAHBIMU JydyaMd. [0 psiiHOCTH B CIIOKEHHMHU JIy4eBOM NApEeHXHMMBI IPeoo-
JMAJar0T OJHOPSAHBIC CEPAICBUHHBIC JIYUH, CIOMHOCTH KOTOPHIX paBHA 15-30 Jyd4eBBIM KJIETKaM WU
420-611 MkM. OmHOpSITHBIE JIy4d COCTOST M3 KIETOK ABYX MOP(OJOTHYECKHX THUIIOB: KBaApaTHBIX
(M30aMaMETPUUECKHX) U CTOSAYHX, T.€. BBITIHYTHIX IO OcH cTeOnsa. OIHOPSAHBIC Iy4n BCTPEUAIOTCS IBYX
tunoB. [IpeoOnanaronuii MepBBI THIT Jy4eld COCTOHMT TOJBKO M3 CTOSYMX KJIETOK. Bo BTOpoM THIe
CTOSTYME KJIETKU PACHOI0KEHBI KaK OAMHOYHBIE KpaeBble MM 00pa3yroT OKOHYAaHUS U3 2-5 Ty4eBbIX Kile-
ToK. KBazpaTHbie KIETKH 3aHUMAIOT CPEAHIOI0 YacTh OAHOPSAHBIX ydeil. Takum o0pa3om, ogHOpSAAHBIE
CepALIEBUHHBIE Jy4YM IO THUIy CJIOXKEHHUS KIETOK SBJIAIOTCS TOMOLEJUIIONAPHBIMH M T'eTEPOLEIUIIO-
JISIPHBIMH.

JBypsiiHBIC Ty4d HA TAHTCHTAIBHBIX cpe3ax cocTaBisoT 23,8% oT o0miero uncia Jyqel, BUTUMBIX
B TI0JIe 3peHust MuKpockona (tabnuma 3). CpeaHsist CIIOWHOCTh ABYXPSAIHBIX JTydeil paBHa 18-26 mydeBBIM
kinetkaM unu 190-260 mxm. [lo THCTOCTPYKTYype ABYXpAOHBIE JTyUH CIOKEHBI TOJNBKO KBaJPaTHBIMU
Jy4eBBIMH KJIeTKaMH (TOMOILEIUTIOISIPHBIN THUI JIy4a) WIM KBAAPATHBIMH U CTOSYMMH, CPEIU KOTOPBIX
npeo0nanaoT KBaApaTHbIC KIETKH, T.€. THII JIyda — TeTePOLCIUTIONISIPHBIN.

W3ydenune CTpoeHUs! CEpALEBUHHBIX JIydeH Ha IIPOAOJIBHOM PAAMAIbHOM CpPE3€ II03BOJIIET TOYHO
YCTaHOBUTH MOP(OJIOTHYECKHI THII JIyueBBIX KIeTOK. Cpein KIeTOK JTy4eBOH MapeHXUMBbl BBIACISIOTCS
JBa OCHOBHBIX THUIA: KJIETKH, HauOojee IJIMHHAs OCh KOTOPHIX OPHEHTHPOBaHA paJualIbHO (JIeKadue
JydeBble KJIETKH), U KJIETKH, Y KOTOPHIX 3Ta OCh OPUCHTUPOBAHA BEPTHKAJIBHO (CTOAYME JIyueBbIE KIIET-
kn). KieTku, KoTopble BRITVIAIAT N30 IMaMETPUIECKIMH Ha paJiiajibHBIX Cpe3ax JPEBECHHbI, Ha3bIBAIOTCS
KBaJpaTHBIMH JY4YeBBHIMU KJIETKaMH M MPEACTaBISIIOT cOOOH MOAM(UKALUIO KIETOK CTOSYEero THIIA.
OCHOBHBIMH OIIpEIENAEMBIME IIapaMeTpaMH JIy4€BOM IAPEHXMMbl Ha pPagMalbHOM Cpe3e SBILIOTCA
CJIOMHOCTH (BBICOTA) M JUTMHA CEPAIIEBUHHBIX JIy4eil 1 COOTBETCTBEHHO BHICOTA U JUIMHA JIyYEBBIX KIETOK.
Ha panuanbHbIX cpe3ax Jiydell BUAECH XapaKTep H3MEHEHUH UX THCTOCTPYKTYPHI B IIPOLIECCE pagHaIbHOTO
pocTa IpeBECHHBI.

Ha npononsHOM paguanbHOM cpe3e ApeBecuHbl cTeOusis A0soHM CHBepca ydacTKH NEPBHYHBIX
CEpALICBUHHBIX JIyuel, pacroIOKEHHBIE BOJIM3U TMEPUMENYIUISPHON 30HBI, CIOKEHBI KBAJPATHBIMU U
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CTOSYUMH KJIETKaMH MPOKaMOUATBHOTO TTPOUCXOXKICHIS, a lajiee B pe3ysibTaTe KaMOHalIbHOTO MPUPOCTa
JIPEBECHHBI CTPYKTypa JIy4eBOW MapeHXUMbI MEHSETCS, U B €€ CTPOSHUH IOSBIISIOTCS JIEKAUHe JTyIeBhIe
KIIETKH.

WMeHHO 3T y4acTKH 1O JJTUHE JTy4da (JOPMUPYIOTCS B TIEPHUOJI 3arOTOBKH U BBICAJIKA HA YKOPCHEHUE
3€NIEHBIX YEPEHKOB, IMO3TOMY IPH XapaKTEPUCTHKE IJydeBOH MapeHXWMBI, IMPEXIEe BCET0, OOpariain
BHHMMAaHHE Ha 3Ty YacTh CEPIEBUHHBIX JTydell (pucyHoK 4). CTosdme e KIETKH, BEICOTa KOTOPHIX JIUIIb
B 1,5 pa3a 0oJibllie MIUPUHBI, PACIIONOKECHEBI B TAKUX JIy4aX MPEUMYIIECTBEHHO KaK OJIMHOYHBIC KPACBBIC,
YTO TIO3BOJISIET 0XapPaKTePHU30BaTh 3TH JIyUd KaK IreTepOLEILTIONAPHBIMA (PUCYHOK 4).

A b

Pucynok 4 — IIpomonbHBII pagualbHEIA cpe3 apeBecuHsl cTebist si01onn Cusepca (x200)
si010HM JomantHel copta Anoprt (x200)

Ha mpogoiapHOM pagualbHOM cpese JPeBEeCHHBI CTeOs S0JIOHN copTa ATOPT YYacTKH MEPBUYHBIX
CepALEBUHHBIX Jy4del, pachojoXKeHHbIE BOJMU3M TEPUMEIYJUISIPHOW 30HBI, CIIOKEHBI KBaApaTHBIMU
KJIETKaMHU NPOKaMOMaNbHOTO MPOMCXOXKICHUS, a Aajee B pe3yibTare KaMOHalbHOTO MPHUPOCTa ApeBe-
CHUHBI CTPYKTypa JIy4€BOW IapEHXMMbI MEHSAETCA, U B €€ CTPOCHUMU MOSIBISIOTCS JIEKAUUE JIyYEBBIE
KJIeTKH. Jlexxadne mydyeBble KJIETKH PaclonoKeHbl pOBHBIMU MMapasljIeIbHBIMU PsIIaMu.

st onpenenennss COOTHOLICHUH BEMYMH JIy4EBbIX KJICTOK (IIMpUHA, BBICOTA, [UIMHA) IIUPUHA ObLIa
IPUHATA 32 1 ¥ K ee BeJIMYUHE PACUUTaHbl JUINHA U BBICOTA.

Tabmuna 5 — Pa3meps! JrydeBbIX KIIeTOK 1010HH (13M. 400)

IIpomoneHbIii cpes
ITonepeunslii cpes
Bun TaHreHTAIBHBINH PaguansHbiin
JIMHA HIMpHHA BBICOTA [IMPHUHA IIMHA BBICOTA
Slononst Cusepca 58,1 47,1 56,1 55,8 75,8 54,2
s16moust Anopt 77,3 53,6 70 49,1 64,7 53,1

Tak, COOTHOIIIEHUE BEJIIMYMH CPEIHEH JIy4eBOH KJICTKM CEpALICBUHHBIX Jyued sOmoHu CuBepca
cocraBwio 1: 1,3 : 1,1, ay s6monu copra Anopt 1 : 1,4 : 1,2 J/laHHOE COOTHOIIICHHE MTO3BOJISIET CIIENATh
BBIBOJ O IIPe00IaaHuy B CTPOCHUH CEPALICBUHHBIX JIydel y 00enx BUAOB sI0JI0Hb KBaAPAaTHBIX KIETOK.

[MapameTpbl IWUPUHBI, IUTHHBI U BBICOTHI «CpeqHEN» KIETKH Jy4eBOi mapeHxuMmbl si610HN CuBepca
HUMEIOT cooTHomeHue paBHoe 1 : 1,3 : 1,2, 9T0 yKa3bIBaeT Ha CIOKEHHE CEp/LIEBUHHBIX JIydeld B OCHOB-
HOM KB3JIpaTHBIMU 110 (popMe JTydeBBIMH KJIeTKaMu (Tabnmua 5).

YcTaHOBIIEHHAS CBS3b MEXKIY OCOOCHHOCTSIMH CIIOXKEHUS CEpALEBUHHBIX JIyded cTeOist u oOpaso-
BaHUEM TNPUAATOYHBIX KOPHEH OTKPHIBAET PeajbHbIE BO3MOXKHOCTH MPOTHO3UPOBAHUS YKOPEHAEMOCTHU
pacteHuii mpu MX oTOOpe as 3eieHoro uepeHkoBaHus [20]. [losToMy M3yuyeHHE aHATOMHYECKHX OCO-
OeHHOCTEW CTpOeHHs CcTeONII TOAWYHOrO Todera W JIydeBoil mapeHxuMbl s0710HUM CuBepca u sI0JIOHU
JIOMaITHe copTa ATNOPT MO3BOJIIET CPaBHUTH M OMPEICIUTh YPOBEHb CXOJICTBA U PA3IUYMN, a TaKxKe
ONPEeAETUTH NOTEHLUAIbHbIE BOBMOKHOCTH Pa3MHOXEHHSI PACTEHUS 3€JI€HbIM YepEHKOBaHHEM

OCHOBBIBASICH Ha MOJYYECHHBIX PE3yJIbTaTax MO KOJIMYECTBY ABYPAOHBIX CEPALEBHHHBIX Jy4ed Ha
MOTIEPEYHOM M TAHTEHTAJIBHOM Cpe3aX, MOYKHO TIPENIoJIOKUTh, YTO IOTEHLHAIbHAs KOpHeoOpa3o-
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BaTeNbHasl CIOCOOHOCTH 10;10HN CUBEpca IpH 3eJICHOM YePEeHKOBaHHUU OYJeT B cpenHeM He Oonee 17%, a
y s0moHM momamrHei copra Amopt He 6ornee 16%. Ilpu 3TOM, yUUTBIBas, UTO B CIOKEHHU IBYPSTHBIX
Jyuell Jexadue KIETKH BCTPEUAIOTCS B CPEJHEH YacTH TOJNBKO Yy OTHACIBHBIX JIyueh, TO M KOpPHEOO-
pa3oBarenbHas CIOCOOHOCTB 3€JICHBIX YSPEHKOB OY/IET 3HAUUTEIBHO HUKE MX KoimdecTBa. [lomydyeHHbIC
pe3yNbTaThl OATBEPKAAIOTCS JTUTEPATYPHBIME TAHHBIMH, B COOTBETCTBHH C KOTOPBIMH YKOPEHSIEMOCTh
3eJIeHbIX YepeHKoB s101moan CuBepca coctaBmu 12% [21, 22].

BbIBOABI: HA OCHOBaHUM TOJIYYCHHBIX JAHHBIX [0 AHATOMHYECKOMY CTPOCHHIO TOJAUYHOTO modera u
aHaIIM3a JJUTEePATyPHBIX CBEACHUH HCCIeTOBAaHHBIX BHJIOB S0JOHB MOXHO C/IEJIATh CIEIYIOIINE BHIBOIBI:

1. B aHaTOMHYEeCKOM CTPOCHHMH CTeOJII TomudHoro mobera s6monum CuBepca mpeoOiamaeT OIS
cepauesunsl (34,5%), kcunema u GiiodmMa TpenCcTaBICHBI B paBHBIX noisix (22,5% u 23,0% cooTser-
ctBeHHO). Cep/IIIeBUHHBIC JIyYd OYEHb y3KWE U JCIATCS Ha OJHO- U JBYXPSIIHBIC MIEPBUUHBIC Tyuyu. Ha
MOTIEPEYHOM aHATOMHYECKOM Cpe3e B JIy4eBOH MapeHXHMe JApeBecHHBI 1010HN CuBepca mpeobiamaroT
omHopsauabie (87,1%), ABYypsAIHBIE COCTABIAIOT Jiuib 12,9%.

Ha mpomonpHBIX TaHrEHTAIBHBIX Cpe3aX JPEBECHHBI CTEOJS JIydeBas MapEeHXMMAa TaKXKe IMpe-
CTaBJIeHA OJHO-, NBYXpsAAHbIMH Jydamu. [lpeoOnamator omHopsiaHble mydu 78,9%, NBYpsSOHBIC JTy4d
coctaBistoT 21,1 %. Ha pagmansHOM cpe3e cepIieBHHHBIX JIydel MpeoOsiafaroT KBaJpaTHbIE JTy4YeBbIC
KJIICTKH.

2. Y s610HU momamrHe#d copra Amopt mpeoOiamaer moinst kcwieMa (41,6%), a mons cepIIeBHHBI
(26,4%) u dhnosma (18,2%) 3HaunTtenpHO MeHbIIe. CepAIeBHHHBIE TyYH TaK)Ke OYeHb Y3KHE U IEJSTCA Ha
OJIHO- M JIByXPsIHbIC TIEPBUYHBIC JIyud. Ha momepeyHoM aHaTOMHUYECKOM Cpe3e B JIy4eBOM MapeHXHUMeE
JpeBecHHbl ATiopTa npeobaanatoT ogHopsiansie (92,0%), ABypsiiHbIe cOCTaBIAOT Julb 8,0%.

Ha mpomonpHBIX TaHTEHTANBHBIX Cpe3axX JIPEBECHHBI CTeOJs JTydeBas MapeHXHMa TaKkKe Ipe-
CTaBIieHa OJJHO-, ABYXPSIHBIMU Nydamu. [Ipeobnanator omHopsaHbe Tyun 76,2%, NBypsAHBIC JIydd CO-
crapisaoT 23,8 %. Ha paamanbHOM cpe3e CepIICBHHHBIX JIyded MPeoOsafaloT KBaJpaTHBIC JYy4YCBBIC
KIIETKHU, HO BCTPEYAIOTCS YUACTKH M3 JIe)KAUNX KIETOK, PACIIONOKEHHBIX IMapauIeIbHBIMU PSIaMI.

3. IIpu mpoBeieHnY CPaBHUTEIHHOTO aHAIM3a B aHATOMUYECKOM CTpOoeHUH ctedus si6morn CuBepca
1 A0JIOHM TOMAITHEeH copTa AMOPT YCTAHOBJCHO, YTO MCCICAYEMbIE PACTCHHS Pa3IUYalOTCs WHTCHCHB-
HOCTHIO (DOPMHUPOBaHUS BTOPHYHBIX TKaHeld kamOweM. Y s0moHm CHBepca MPOBOSIINE KOMILIEKCHI
(mosMa M KcmiteMa) pa3BUBAIOTCS PAaBHOMEPHO, a y SIOJOHHM copTa ATOpPT MpeodiamaeT pa3BUTHE KCH-
nembl. JlydeBas mapeHXxuMa OOEUX BHUIOB SIOJIOHU MPEICTABJICHBI MPESHUMYIICCTBEHHO OTHOPSIHBIMU
Jy4aMH, IBYPSAIHBIX JTy4Yei Mao ¥ UX KOJUYECTBO OTINYACTCS HE3HAUNUTEIIBHO.

4. OCHOBBIBasICh Ha TIOJOXEHHUU O CYIIECTBOBAHHH 3aBHCHMOCTH KOPHEOOPa30BaTENBHOM CIoco0-
HOCTH 3€JICHBIX YEePEHKOB OT CTPOSHHS JTyUeBOW MapeHXHMBI CTEONIA, MOXKHO MPEANOJIOXKHUTh, YTO HC-
CJIeTyeMbIe BHJIbI OTHOCSATCS K TPYIIE TPYTHOYKOPEHACMBIX PACTCHHI MTPY 3€JICHOM YePEHKOBaHUH. Tak,
OCHOBHBIMU JTMaTHOCTHYECKUMH TapaMeTpaMH, yKa3bIBAIOIIUMU Ha TPYIHYIO YKOPEHSIEMOCTh SOJOHU
CuBepca u S0JOHM JOMalTHEW copTa ATOPT, SBIAETCS HEOONBIIOE KOJIMYECTBO IBYPAMHBIX JIy4ed U
CIIOXKCHUE CEPIIUCBUHHBIX JIydeld MPEUMYIIECTBEHHO KBaJApaTHBIMM KieTkamu. OHAKO HajIUdue B
JIPEBECUHE TOJUYHBIX MMOOETOB B TMEPHUOJ 3arOTOBKU 3€JCHBIX YEPEHKOB IE€TEPOICIUTIONIPHBIX CepIlle-
BUHHBIX Jy4YeH C JeKaulMMH KJIETKaM{ B CPETHEM ydYacTKe MOXKET O0eCHeUHTh YBEIHUeHHe YKOpeHsie-
moctH 10 20%.

3HaHHMEe O0COOCHHOCTEH aHATOMUYECKOTO CTPOCHHS CEPALICBUHHBIX JIy4eld y W3YYCHHBIX PacTCHUUN
MOJKET CIy’)KUTh TEOPETUYECKHMM OCHOBAaHHEM Il BEreTaTHBHOTO pa3MHOXeHWs si0moHum CuBepca u
SIOJIOHH JTOMaITHeW copTa ATMOPT 3€JIEHBIMH YepPeHKAMH M aJbHEHIIEer0 COBEPIIEHCTBOBAHUS TEXHOJIO-
THYECKOTO MPOoIiecca 3€JICHOI0 YePCHKOBAHUS IMyTeM MPUMEHEHUS Pa3JIUYHBIX CPOKOB 3arOTOBKH YCPEH-
KOB H PETYJISITOPOB POCTA.
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CHUBEPC (MALUS SIEVERSII) ATIMACBHIHBIH )KOHE AIIOPT COPTbI MOJIEHU AJIMACBHIHbIH,
(MALUS DOMESTICA) KbLIIBIK OPKEHJEPIHIH AHATOMUSUIBIK KYPBLIBICBIH 3EPTTEY

Annoranusi. JXoHrap-Anaray MEMJIEKETTIK YJITTHIK TaOMFHM NapKiH Kypy oM0OeOar MaHbI3fa Me — epeKiie
TCHETUKAJIBIK, KOJIOTHSIIBIK ICTETUKAIIBIK KOHE TAPUXU KYHIIBUIbIKKA Ue TaOWUFU Tay JaHIadTapbiHbIH OHOATyaH-
TYPJIUIriH cakTay >KOHE >KaHapTy, COHBIMEH Karap FBUIBIMH 3epTTEyJiep JKOHE TYPJ PEKpealHsuIbIK KYMBICTAp
JKYPTi3y, COHBIMEH KaTap OLTIM apTTHIPYIBI XKY3ere achlpyra MYMKIHIIK Oepexi. [TapkTiH HeTi3ri MakcaThl ©3eKTi
MaHBI3Fa He jka0albl KeMicTi OpMaH TeHO(OHIBIH caKTay OOJBIT TaOBIIaBL.

Kasipri yaxeitTra Kazakcran PecnyOnukaceinna XKonrap-Anaray MY TII reHeTHkanblk pecypcTapblH cakray
’KOHE JaMBITY CaJachIHIAFbl ©3eKTi Mocenenep Oaiikananbl. FhUIbIMU-TEXHUKAIBIK IPOrPECTiH KapKbIHIBI JaMybIHA
0aiinaHbICTl OpPMaH OCIMIIKTEPIHIH alyaHTYPJLUTITIHIH )KOWBLTY Kayimi keHeT ocTi. OcblFaH 0aliaHbICThI, TEHETH-
KaJIbIK Pe3ePBTEP/IiH OHIMIUTITIH apTThIpY skoHe CHBEPC aaIMaChIHBIH yKa0albl )KEMICTI aFrallTapbIHBIH OHOTOTHsIIBIK
TyaHTYPJIUIITIH CaKTayAbIH OapJIbIK )KaHa MYMKIHAIKTEP1 131eCTUTyIe.

3eprrey mMakcathl: JKoHrap-AnaTtay OWiK Tayibl Xarnaiaapsiaaa ecetin CUBepC ajMachbIHBIH YXOHE aropT cop-
TBI MOJICHU aJIMACBIHBIH XKbUIBIK OPKEH/IEPiHIH aHATOMUSIIBIK KYPBUIBICHIH 3€PTTEY JKOHE CaNbICTBIPY.

3eprTey Kyprizy OapbIChiHIa OOTaHHMKAJIBIK HBICAHIAPAbl MUKPOCKONMSJIBIK 3€pPTTEY SAICTEepi, MUKpOIpera-
partap maiieiHAay, 00sy, KIETKaJApIbIH OHOMETPHUSIIBIK KOPCETKIIITEPiH aHBIKTAY, MOHIEPIl CTATUCTHKAJBIK OH-
Jey, aHaTOMUSIJIBIK CHITATTAY, aJIbIHFaH HOTIDKEIepi CaNbICTBIPY JKOHE capanTay oicTepi KOJAaHbUIIbI.

Tyiiin ce3aep: CuBepc anMachl, anopT, KbULIBIK OpKSHIEp, KaJeMIIeep.
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NOURISHING VALUE OF NATIONAL FOOD “MAISOK”

Abstract. A study of the article reveals that the national food “maisok” has protein, oil, carbohydrates, caloric
content, all main vitamins such as: A, B, C, E, PP, unchangeable aminoacids and unsaturated oil acids. In particular,
the nourishing results of vitamins E and A such as protein, oil and carbohydrates are greatly seen in this food. With
regard to the quality of food Maisok, it was found that Maisok is rich in first rate amino acids such as leucine and
lysine. At the same time, richness of glutamine in Maisok among changeable vitamins can also guarantee the quality
of this food. Human health can also benefit from the large amount of olein in Maisok which is a starting point to
meet the needs of oils in the body of a person.

Unsaturated oil acids are seen in essential substances, this means that they are not digested in the body but can
be accepted only through food. Therefore. its biological value is high. It helps to improve person’s health, increase
immune system which enables to overcome any disease prevents from an early aging and strengthens person’s
ability to work. Establishing biological and physiological functions of organism, Kazakh national food maisok takes
a leading role in contributing valuable nourishing things into organism and consequently makes body healthier.

Relying on the results of the research practically maisok has a good potential to increase nourishment of the
food menu. According to the study in social places, in health resorts and in families where people have food pre-
pared data in the table is used. There is a solid ground to consider that this traditional Kazakh food will take a
leading role in our cuisine in future as well.

Key words: protein, oils, carbohydrates, vitamins, caloric content, value, kilocalorie, unsaturated oil acids,
colorimetry, statistics.

00X 641
3. A. Tanxau6aeBa', A. M. Kaaka6aes’, b. C. Beraaunes’, H. Ozden®, C. A. KaakaGaesa®

'K. A. Slcayu aTbiHaarsl XansIKapaislk Ka3ak-Typik yausepcuteti, Typkicran, Kasakcran,
*«Mupac» yrusepcuteti, llIsivkent, Kasakcran,
*Dekumexup OcMaHrassl yHuBepcuTeTi, dckumrexup, Typkus,
*M. OyesoB atbiagarsl OrTyCTiK Kazakcran Meminekertik yuusepeureri, Lsivkent, KasakcTan

YJATTBIK IOM MAVCOKTIH KOPEKTIK KYHIBLIBIFBI

AHHoTanus. Makaiaaa 3epTTey HOTHIKCIIEPIHEH YWITTHIK KOCIA TaFraM MaMCOKTIH aKybI3bl, Maiibl, KOMIPCYHI,
KyaTTBUIBIFBI, OapibIK Heri3ri nopymennepi — A, B, C, E, PP, anmacnaiiTbiH aMHHKBIIIKBUIIAPEI, KAaHBIKITaFaH Mai
KBIIKBUIIApEl O0ap exeHmairi aikeiHmanael. dopymenpepaeH E, A mopymeHmepiHiH KepceTKilr, KOpPeKTiK KyHIbI-
JIBIFBI JKaFbIHAH aKybI3, Mald, KOMIPCYbI TaFaM/1a )KaKChl HOTFIKE TAHBITTHL. MalCoK TaFaMbIHBIH CallaChlH CHITATTayFa
OipiHII peTTeri aMHHKBIIIKBUIBI KaTapbhiHA JICUIIUH, JTU3UH MOJIIBIFBIMEH aHBIKTAIIBI. AJI, aqMaca ajaThlH aMUH-
KBIIIIKBUTIAPBIHBIH apachlHaH MIIyTAMUHHIH MOJI KOpiHyi 7l TaFaM carachlHa Kemij 0oja anaapl. Taramia OJIeHHHIH
MoJI 0OJyBI acTBIH ACHCAYJBIKKA THIMIUIITIHE Kemil Oepeli, aFr3aHblH MallapFa JereH MYKTaXKIbUIBIFBIH KaHa-
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FaTTaHJBIpyFa OacTaMaiblK KbI3METIH aTkapaasl. KaHbIKmaraH Mal KbIIIKBULAAPBI ICCEHIMAIBI 3aTTap/IblH
KaTapblHAH KOpiHe[l, SFHU OJlap ar3ajia KOPBITHUIMAM/IbI, TEK TaFaM apKbUIbl KaObuimaHanbl. COHIBIKTAH OHBIH
OHOJIOTHSIIBIK KYH/IBUIBIFBI )KOFAPHI.

Ol alaMHBIH JKaIIbl ACHCAYJIBIFBIH KYIISHTII, Kecelre Kapchl KaCHETIH apTThIPBII, €pTe KAPTAIOIbIH aJl/IbIH
aJIBIII, )KYMBIC icTey KalijeTiH KeTepe/i. AF3aHblH OUOJIOTHSIIBIK XKoHE (PU3MOJIOTHSIIBIK KBI3METIH KAJIBIITACTBIPY/a
Ka3aK YITTBIK TaFaMbl MaHCOKTIH CayBIKTBIpy KacueTi Oap, Oaraibl KOpEKTiK 3aTTapMeH KaMTaMachl3 eTyAe ai-
JIBIHFBI KaTap/ia eKeHIIr aHbIKTaIIbl. [IpakTHKabIK )KaFrblHAH aJFaH[a 3ePTTEY HOTIDKENIEPIHe CYHEHIN AacTapxaH
Mo3ipiHe HOPJIUIK JEHIeiiH KOFapblIaTyFa TOJBIK MYMKIHZIIr Oosiaabl. KoFaMIpbIK jKOHE KaHYSJIBIK TaMaKTaHy
OpBIHIAPBIH/A, CAHATOPJBI-KYpOPTTHI IIMMAXKAWIapia 3epTTey HOTHXKEJIepi OOWBIHINA NalbIHAAIFAH KECTEIiK
MOJIMETTep MaijanaHbUIafbl. Byl MocTypii Ka3aKThIH TaraMbl opi Kapail AacTapXaHHAH ©3iHE JIAWBIKTHI OpPBIH
aytajipl ieyre TOJNBIK Heri3 0ap.

Tyiin ce3mep: aKybI3, Maimap, KeMipcynap, JOPYMEHIEp, KYaTTBUIBIK, KYHIBUIBIK, KIJIOKAJIOPHS, KAHBIK-
naraH Mai KeIIIKbUIIAPHI, KOJIOPUMETPHSI, CTATUCTUKA.

Kipicme. ¥nTThIK oM Maiicek Tapbsl ©CIMIITiHEH NalbIHIANATBIH TaraMm. Tapbl-aCTBIK TYKBIMJIa-
ChIHA KaTaThIH OIp KBULABIK IenTecin ecimaik. OHbIH nyHue xy3iHme 500-re tapra Typi, Kaszakcranma
Oip Typi - KomiMri He ekme Tapbl eceli. Tapbl Ka3ak JNanacklHIa 6 FaceIpjiaH Oacram erijie OacraraH.
19 raceipaa ma erictik xepaiH 75-80%-bIHa TEK Tapbl FaHa €rUIreH. Tapbl-eTe €pTEICH ecipilim Kene
KaTKaH JaKbUIIAPIBIH Oipi. AJFammkel KajabllTaCy OpTalbIFl MeH MIBIKKAH Teri LIbIFpIc ASUSHBIH TayJIbl
aynanaapel Oonbin TaObutagel [1]. Tapbl-eTe MaHBI3ABI KAPMANBIK NaKbUL AKTaJFaH Tapbl KaKChI
MICKIMTITIMEH XoHE KOPEKTLIIriMeH cumartrananbl. TaphlHBIH aKybl3 KelleHiHAE TIHaauH, TIIOTeHHH,
ro0ynuH, anpOyMuHACp OackiM OonbIm Kenemi. Kpaxman amuiaza MeH aMUJIO-TIEKTHHHEH KYPBUIaIbL.
AlibpipOacKka JKaTHANTBhIH aMHUH KBIIKBUIIAPBI-TU3UH, METHOHHH, TPUNTO(GAH aWTapibIKTall Kem MeJ-
mepae kesneceni. OHbIH KypaMbIHIarbl (hepMEHTTEpIiH (MalbTO3a, aMuiIas3a, imnasa T.0.) OenceHaimir
ete xorapsl, kymiaae K, Na, Mg, P men 6ipre Cu, B, IMukposnemeHTTepi 1€ KeTKITKTI [2].

Taper >kapmacbiHBIH KypambiHaa kpaxmain (81%), axysz (12%), mait (3,5%), xant (0,15%) Oap,
MYHJIaFbl aKybI3bIH MOJIIEpl KYpilll, Kapa KYMBIK >KapMajapblHaH ¢l1oyip Kem. TapbIHBIH Mall a3bIFbl
PETiHIIe MaHBI3bI 30, KYC MapyallbUIBIFBIH/A J)KEM PETiH/Ie Naii1aaaHabl.

Tapsl, TaFaMIBIK KACHETI YKOFAphl MKOHE JKYFBIMIBI KANOpHUTBI Oonaxpl. On Oamamap MEeH aypyra
HIAJABIKKAH afaMIap bl TAMaKTaHABIPY YIINIH epeKine KaxeT. Tapsl KOMIpCy MEH OCIMIIIK aKybI31apbIHbIH
Heri31 00JbIN TabbLIaIb! [3-4].

«Ac - amaMHBIH apKaybD» el Ka3ak MaKaJibiHaa. JleMek, acThl THICTI MeJIIep e Me3riTiMeH yphIC
111111 J)Key OPraHU3MHIH KaH JKaKThl OCIIl, JaMybIHa, JCHCAYJBIKTHI CaKTayFa MaiIaibl 9Cep €Te/i: )KYMBIC
KaOiseTi apTajpl, eMipre KYIITapibIFel KYIIeHe i, KapTato KyObUIbICH Texeneni. On YIIiH agaM ar3achlHa
TaMakIleH Oipre jkacymia MeH YJImna Kypay, )KYpeK, MU, OWIIIBIK €T, KaHKa JKoHe 0acKa J1a MyIIelepAiH
KEeMEIliHe KeJiI, KhI3MET eTyiHe Ka)KETTI 3aTTap WHTPHAMCHTTEPI TYCIM JKaTywl Kepek. Jlemek, Tamax
palMOHBIHA aMHH KbIIIKbUIIAPbIHBIH, TOPYMEHACPAIH, MUHEPAI TY3Aap/blH JKOHE TaMaKThIH Oacka 1a
KYpaM[Ibl O6IIKTEepi TOIBIK SHTI31III OTBIPYBI KaxeT [5-7].

Ennmin TypakTel mamMysl calachlHIAFBl MaHBI3ABl MIHASTTEPIiH Oipi XadblK OMIipiHIH opTama
Y3aKTBUIBIFBIH KOOCHTY 00BN OThIp. OFaH YIT IEHCAYJIBIFBIH KAMTaMachl3 €TETIH MEXaHU3MICP/Il CHII3y
apKbUIBl XKeTy kocnapiaHansl. Kazakcran PecryOnuKachIHBIH TYPFBIHAAPHI YINIH CajlayaTThl TaMak-
TaHYJIbIH CTPaTETUsIBIK MaHbI3bl EnOaceiabiH Kazakcran xankeiHa apHanraH «Kazakcran - 2030» XKon-
naybiHblH «Ka3akcTaH a3aMaTTapblHBIH JCHCAYJIBIFBI, OLTIMI JKOHE 9JI-ayKaThl» aTThl TOPTIHIII, Y3aK
Mep3iMre MeKeJIeHreH OachIMIBUIBIFBIHAA Jla aTall KepCeTUIreH. PecnyOyMKaHBIH JEHCAYNBIK CaKTay
asAChIHIA casicaThl CAHATOPJBI-KYPOPTTHl eMAEYAl HaMbiTyFa OarbiTtanraH [8]. CaHATOPIBI-KYPOPTTHI
mUnakaapaa YWITTEIK KOCla TaramMaap JacTapxaH Mo3ipiHe EHTI3UIII, TaMaKTaHy AWETAJBIK CTOJI-
JTapJIbIH KeITereH TYPiH KaMTy kepek. COHBIMEH Katap, cajgayaTThl TAMaKTaHy (OpMyJIachkl TCH MOH/I YIII
OoJiKTeH Typajbl: IKOHOMHUKAIBIK MYMKIHIIKTEp, TaFaM OHIMJIEPiHIH aCCOPTHMEHTI >KOHE THIMII
TaMaKTaHy Mocesenepi OOWbIHIIA OLTiM TeHTeHi.

Kaszipri yakpITTa KOFapbl camajbl SpTYpJi acCOPTUMEHTTSH aJIbIHFAH TaFaM OHJIpy TaraM eHep-
KoCiOiHIH Heri3ri MiHAeTi. AxaM-eliH OalyibIFbl. XaNbIK JISHCAYIbIFbI-01 Ka3akcTaHHBIH ©3iHIH cTpaTe-
THSUTBIK MaKCATTaphIHA JKETYJET] TaOBICHIHBIH aKbIpaMac Kypamjac Oeiri. XanbIKThIH TaMaKTaHybIH/Ia
paIrMoHIaFsl TaFaM OHIMI KYHAENIKTI KaKeT €TETiH, COHBIMEH KaTap KYpaMbIHIa auaM JICHCAYJIBIFBIH
HBIFAUTATHIH (TaFaMIBIK TANIIBIKTAP, IOPYMEHACP, MHUKPOIJICMEHTTED), aF3aHbl OPTYPJi CBHIPTKBHI
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opTajarel 3USAHIBI 3aTTapAaH CAKTAWTHIH KOMIIOHEHTTEPJEH TYpaThlH Oomybl kKepek [9-10]. Xamkei-
MBI3IBIH JKHMI TaiJalaHaTBIH VITTBIK TaFaM TYpJIepiHiH Oipi, epekine KacHeTTEepiMEH CHIATTaIaThIH
MaNCOKTIH XUMHSJIBIK KYpaMbl MEH TECOPHUSIIBIK YKOHE MPAKTHKAIBIK MaHBI3IbUIBIFBIH aHBIKTAy MaKcat
eTuil.

3epTTey MaTepuajggapbl. MalCoKTiH XUMHIBIK KYpaMbIH 3epTTereHne O0i3 mallblH ac TypiHze
KaMTBIIBIK. Malcek - 1 KT KyBIPBUIFaH COK KBIJIBI CYMEH Ta3aJIaHBIM KYBUIBII, BICTBIK CyMEH OYKTBIPBLI-
raHHaH keiiiH (10-15 MuH.), MakTa nactapxaHia COpFeITKad coH 200 r-faif KaHT %KoHEe MaHMEH MBDKBUIBII
apayiacThIPbIN AalbIHAANBIN 3€pTXaHara YChIHBUIABL [11].

3eprTey amicrepi. Kazak TaramTany akaaeMHUSCHIHBIH 0a3alblK 3epTXaHACHIHAA HBICAHFA aJIBIHFAH
MaNCOKTIH KypaMbIHJIaFbl aKybI3, Maii, KOMIPCY MOJIIIepPi MEH KYaTThUIBIFbI aHBIKTAJI/IBL.

MaticekTiH aKybI3bl MUKpO-Kbennanes omiciMer aHbIiKTanasl [12-14]. Maiinapaply Kalnbsl MeJepi
. U. Ky3nenos nier H. I1. 'pummna omici apKeuiel aHBIKTAAE! [15]. KeMipcymapaslH skalmbl MeJIIepi
KYpFaK KaJIBIK TICH aKybI3][bIH, M IbIH KOHE MUHEPAJ 3aTTapblH apaChIH/IaFbl albIPMAIIBUTBIK APKbLIbI
ecentenai. TaraMHBIH bUTFAJIBIFEI, KYPFaK KaJIBIFBI, KYJIUTTT OeNrin (U3NKaIbIK-XUMHSIIBIK OIiCTEp Il
KOJIJTAHYMEH icKe achIpbuIbl [16]. TaFraMHBIH 3HEPreTHKANBIK KYHIBUIBIFBI aKybl3 OCH KOMipCylap.IbiH
0ip TpaMM MeJIepiHeH OOIHETIH KBUTY KOd(PPHUITMEHTIMEH ecenTeinmi, ol 4,1 KuoKajgopusra TeH, aj
MaiIeIH KodpdunmeHTi 9,3 KKai.

Hopymennepnin memmepi: B, (tnamun), B, (pubodnasun) - ¢moopomerpusiibik, PP (Hnamun) -
XUMUSITBIK, C, A, E - KOITOpUMETPHSIIBIK TOCUTIEPMEH aHBIKTAIABI [17].

3epTTey[ICH aNbIHFaH JCPEKTEP KOAYUIri CTATUCTHKAIBIK TOCUIMEH OHJCTIHIN, KOMIBIOTEPIIK
OarmapilaMaHbIH KOMETIMEH iCKe achIpbLIAb [18].

3epTTey HOTHIKedepi. Maiicok TaFaMBIHBIH XMMISUIBIK Kypambl 3eprreimi. Kasak Taramrtany aka-
JIEMUSICBIHBIH 0a3aibIK 3epTXaHaChlHAA HbICAHFA allbIHFaH JKOFapbhlJa MaldbIHIANBI KOPCETUITCH MalCcok
TaraMbIHBIH aKybI3bl, Malibl, KOMIPCYBI, KyaTThUIBIFBI aHBIKTAIIBI (1-KecTe).

1-kecte — Maiicox TaraMbIHBIH HOPJIUTIK KOpCeTKIiITepi

Ne Taram/bIK HHTPUIMEHTTEPIIH aTaybl Memmep, (100 r raramzaa)
1 AKy®BI3, T 7,32+0,004
2 Maii, ¢ 9,7+0,02
3 Kewmipcy, r 15,55+0,06
4 Kyarsl, kxan 179+0,2

Kecreni Tanmaii kene, Maiicexteri akyb13 7,32 r, Maii-9,7 r, kemipcy-15,55 r. 601bII TaOBLIABL.

2-xecte — Malicox TaraMIapbIHBIH JOPYMEHIIK KOpCeTKIITepi

No Jlopymennep araybl Memmepi, (mr/100 T eHiMzIE)
1 A 0,37+0,005

2 B-kapotun 0

3 E 2,44+0,02

4 B, 0,21+0,002

5 B, 0,09+0,0003

6 PP 0,08+0,0003

7 C 0,2+0,002

JopyMeHIIK KYHIBUTBIKTAphl MaiicokTe aHbIKTaNael: A — 037 mr, E — 2,4 mr, B; — 0,21 mr, B, —
0,09 mr, PP — 0,08 mr, C — 0,2 mr. E nopymMeHi 0aChIMIBLIBIK TAHBITTHIL.

Kectenen xepiHin TypraHmaili MalCeK TaFaMbIHAA JICWIIWH, JW3WH aMUHKBIIIKGUIBIHEIH JICH-
reii sKorapel OonbIn Typ. MyHnail sxkarmaii kenm OaiikanMaWTBIH eli, 0i3 Oyl OH KOpIiHICTI TapbIHBIH
YHTaKTaJIMai OYTiH KaJmbIHIA TYTHIHBUTYBIMEH TYCIHIAIpeMi3.
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3-kecte — Maiicok TaramapbIHBIH aJIMacTaiThIH aMUHKBIIIKBUTAAPBIHBIH KOPCETKILITEp]

Ne AnMacnaiThlH aMUHKBIIIKBUIAAPEL, MT Meunmepi, (Mr/100 T eHiMzE)

1 Banun 345+0,3

2 Usoneiinun 364+0,4

3 Jletinuu 673+0,5

4 JIvzuna 41540,2

5 MeTroHuH 178+0,2

6 Tpeonun 312+0,1

7 Tpunrodan 101+0,1

8 DeHunananuH 343+0,3

AnMacaTeIH aMHHKBIITKBUIIAPBIHA TaNAay sKacaFaHza, TIyTaMUH KBIIKBUIBIHBIH MOJIIepi Maicok
TaraMBIH]IA YKOFaPbI JCHTeHICH aHBIKTAJIIBL.

4-kecte — Maiicek TaraMIapbIHbIH KaHBIKIIaFaH Mail KbIIIKbULAAPBIHBIH KOPCETKIITEpi

Ne Kanpiknaran Mail KBIIIKBUIAAPEL, MT Memmiep, (mr/100 r memniepinze)

MoHOKaHBIKIIaFaH Mait KbIIIKbUIAAPbL

1 Mupuctun 155+0,2
2 [TaneMuTONCHH 29+0,01
Oneun 337+0,2

Ken kaHbIKIaraH Maii KBIIIKBUIAAPEL, MT
1 JIunon 33+0,03
2 Jlunonen 11+0,02

Kecreni tanmaii xene, MOHOKAHBIKIIAFaH Mail KBIIKBUIIAPBIHAH OJICMHHHIH, KON KaHBIKIaraH Mai
KBITITKBUTIAPBIHAH JIMHOJIBIH OaCHIMIBLTBIK TAHBITTHI.

Hoarmxenepai Tanaay. ¥ATTHIK A9M MalCOKTIH KypaMbIH Tangai KeJlceK, aKybl3, Mail, KOMipCybl
MOJIBIHAH, JopyMeHAep karblHaH E, A mopyMmeHzaepiHiH KepceTKimrepi >korapbel, E qopymeHi aHTHOK-
CHJAHT, aF3aJlaFbl KacyIladapIslH KapTarObIH TEXKEH OTBHIPHIN, OJApILIH KOPEKTeHYiHE MYMKIHIIK JKa-
caii/ipl, yimagapblH pereHepalisuIblK KaOlIeTiH )KOFaphliaTaisl, COHBIMEH KaTap ar3ajarbl HIMMYHHUTETTI
KAJIBIIIKA KENTIpe OTHIPHIN, BUPYCTHIK XKOHE OaKTepUalbIbIK JKYKIAIBl aypyiapAaH KOprayFa KaThICaJibl.
AnMacmalThIH aMAHKBIIIKBUTIAPBIHBIH apachbIiHAH JISHITMH MEH JTIU3WH aJaM aFr3achblHa TeK KaHa TaFaMMeH
TYCETIH YII aMHHKBIIIKBUIAAPBIHBIH Oipi. JIGHIIMHHIH JKeTiCIIeyNIliriHeH aF3aiarbl 3aT ajaMacy OY3bl-
JaJibl, 6CY XKOHE JJaMy TOKTall, JICHE CalMaFbIHBIH Maccachl TOMEHJICI KeTe . Al Oy Taram/ia JICUITUHHIH
KOpCeTKIITepi Kol 0O0Mybl, aF3aHbIH KaHKa OYIIIIBIK €TiHIH KYpaJybIHBIH HETi31, aKybI3[bl CHHTE3/IeyTe
JKOHE BINBIpATyFa KaThicaabl. A JIM3UH OOWMIEI ecipyre, YiINaIapAblH pereHepaItuschiHa, TOPMOHIAPIBI
OHJIIpyTe, aHTUTEJIC Kacayra xoHe (pepMeHTTep Ty3llyiHe KaxerT. JIM3uH OYIIIBIK €T KOJUIareHIepiHiH
aKybI3bIH KYpYFa, OalllaHbIC YIMANapbhIHBIH KOMIOHEHTI Oonbin TaObutansl. JIM3WH KaH TaMmbIp COCYA-
TapBIHBIH TO3IMIUIIK JIACTUKAIBIK OaMIaHBICTHUIBIFBIHA, COHBIMEH KaTap KalbIMAI KOPHITyFa KaThl-
caapl. AJaM ar3achlHAa KE3IECETIH OCTEOIOpPO3, aTepOCKIEPO3, HHCYIIBT JKoHE MH(APKT OOJAbIpMayFa
katbicanpl. CyT Oe3/epiHiH ®KYMBICHIH Kaibinka kentipeni [19, 20]. Kanbiknaran Mail KbITIKbUIIAPBIHBIH
apacblHaH OJIEMHHIH NeHreliMeH e KepiHic Oeperi. AWTANBIK, OJEHHHIH MOIIIepi MaiCoKTe >KOFaphl
(3,37 mr). On ar3amarbl AYphIC 3aT alMacyra KaTbicaabl. KepceTiareH mMaii KbIIIKbULIAPBIHBIH apachbiHaH
alpBIKIIa KYH/IBICHI JIMHOJ KOl KaHbIKIaraH Maibl. KanpInThl TaMak ereHje ajaM aF3achlHa opTaliia
ecenmen 0,4 T JMHON KBIMIKBUIBI TOYJiriHe Tyceni. JIMHONL ar3amarbl 3aT ajaMmacy MpOIECiH KyllenTe
OTBIPHIN, XOJECTCPUHHIH JCHTCHIH PETTeyre KaThICalbl, COHBIMEH KaTap AWaldeT aypyblH alIbIH aja
OonapIpMay MYMKIHIIKTEPi OOJIBII, SPTYPIi TaFaMAap/IblH aJUIEPTHSUIBIK aypyiiapbiHa Kapchl Typa ajlaThiH
kabineri 6ap [21]. Cebebi onaH ar3aaa Jla OMOIOTHSIIBIK MaHBI3bI 30p apaxu0H Mail KbIIIKBUIBI TY3UIE/I.
Byn KpImIKeUT Maibl eCIiMAIK MaiimapblHOa OOMMAaNIBI, ajd JMHOJ KBIIIKBUIEI KEPIiCIHIIE ©CIMIIIK
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Mainapeiaaa ken. COHIOBIKTaH Mall XoHE ©CIMIIK Maiapsl OipiH Oipi TONBIKTHIPHIT Typansl [22]. byn
TaFaMHBIH JKCHTTCH aibIpMAIlbUIBIFBI COJ, OHJA Tapbl TATKAHBIHBIH OPHBIHJA TapBIHBIH ©31 Kipeli.
Maiicekke je TOTTI AoMIi KOCY KaHT OHIIpIITeHHEH Keiin OonraH. JlocTypmi Typae Oy Taramiap TeK
capbIMaiiMeH JalbIHIANATHIH (Ka3aKThIH KOIITeli AoYipiHe).

KopbIThinapl. KopbiTa aliTkaH 2, MaliCOK TaFaMbl KYaTTBUIBIFBI KOFAPbI, TOPYMEHICPIHIH KOPbIHAH
A xoHe E, MOHOKaHBIKIaFaH Mail KbIIIKbUIIAPBIHAH OJICHH, KON KaHBIKINAaraH Mall KBIIIKbUIIapbIHAH
JIMHOJ MOJI, aMUHKBIIIKBUIIAPbIHAH JICHINH, JIM3UHTE 0aii, aTMacaTblH aMUHKBIIIKBUIIAPbIHAH [Ty TaMHH
alfippIKIIa Kem OONBIN aHBIKTANABL. TEOPHUSIIBIK TYPFbIIA OPBIHIAIFAH KYMBIC HOTHXENEepi KOJITaHOAIbI
MaHBI3IBUTBIKKA He, ce0e0l ar3aHbIH OHMONOTHSUIBIK JKOHE (PH3HMOJIOTHSUIBIK KBI3METIH KalbIITACTHIPYIa
VITTHIK TaFraM Malcek Oaraiibl KOPEKTIK 3aTTapMEH KaMTaMachl3 €TyJe alIbIHFBl KaTapIarbuiap caHa-
THIHJIA CKEH/IIT] JamenaeH . [[pakTHKanbIK )KaFbIHAH alFaH/Ia 3ePTTCY HOTWXKEIIEPIHE CYHEHIII, TacTapXaH
MO3IpiHIH HOPJIUTK ACHTEeHiH KOFaphUIaTyFa TOJBIK MYMKIHIIK Oomanbl. [llunaxkaiinap, KOFaMIbIK XKoHE
JKaHYSJIBIK TaMaKTaHy OpPBIHIApPbIH/IA TalbIHIAIFaH KECTEIIK MAJIIMETTep Makaananbuiaasl [23].

OPTYpIIi IpodeCCHOHANBIBI TONTAFbl aJaMIapra JKoHE OaplibIK JKacTarbl ajamjapra Jia TYThIHYFa
skapamibl. Kasipri yakeITTa XaabIKTap apachiHia KeHiHEH KOJJAHbBUTBIT OTBIP.
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*FOxmn0-KasaxcraHckuii rocyaapcTBeHHbIH yHUBepcHTeT nM. M. Ayasosa, Illsivkent, Kazaxcran

HUIIEBAS IIEHHOCTH HAIIMOHAJILHOT' O BJIIOIA «MAMCOK»

AnHoTanus. B cTatbe npeacTaBieHbl pe3yabTaThl HCCICAOBAHS, COTJIACHO KOTOPHIX B HAIIMOHAJIFHOM OJTIOZE
«MaWCOK» YCTaHOBIICHO HAIMYHE KaJIOPHiA, OCITKOB, YIIICBOIOB, BCEX OCHOBHKEIX BuTamuHOB — A, B, C, E, PP, Hesa-
MEHHMBIX aMHHOKHCIOT ¥ HEHACHIIEHHBIX JKAPHBIX KUCIOT. Y OII0Aa MMEIOTCS XOPOIIUE MOKa3aTeld HATNYUs
ButaMuHOB E 1 A, a Taxke OenKoOB, )KHPOB M YIIeBOJOB. KadecTBO «MaHCOK» TPEXIE BCEr0 XapaKTepHU3yeTcs
OOJBIIUM KOJHYECTBOM JICHIIMHA W JIM3HWHA. [ apaHTHEH KadecTBa MAaHHOTO OO SIBIISIETCSI BRICOKOE CONEpIKaHHe
OJTHOHM M3 aMHUHOKHUCIIOT — riiyramuHa. Hajaudue onenHa Tak ke siBIsieTcsl rapantied 3 (GeKTHBHOTO MOJ0KUTEb-
HOTO BIUSHUS OJIOAa Ha 3J0pOBbe, OOecTeunBas OPTaHU3M YelOBeKa HEOOXOAMMBIMU KUpaMmH. HeHachlleHHbIe
KUPHBIE KUCIIOTHI BBIICNSIOTCS B DALY ICCEHIHAIBHBIX BEMIECTB, APYTUMH CIOBAMH OHM HE HAKAIIMBAIOTCSA B
OpraHu3Me, a MOCTYIAT B HEr0 MOCPEICTBOM IMHUIIIH, B PE3yJIbTaTe Yero 00J1aar0T MOBBIIICHHONH OHOJOrHYECKON
LIEHHOCTEIO.

DT0 OO0 MOJIOKUTEIHHO BIMSCT HA 3[I0POBBE YEJIOBEKA, IMOBBIIIACT €r0 YCTONYMBOCTh K Pa3IMYHBIM 3300-
JICBaHHSM, TIPSAYIPEKIACT PAHHEE CTAPEHUE W YIyYIIaeT pabOTOCIIOCOOHOCT. Y CTaHOBJICHO, UTO MpH (HopMuUpo-
BaHUM OMOJOTMYCCKHUX W (PU3MONOTHUECKUX (YHKIMH OpraHM3Ma, Ka3aXxCKOe HAIMOHAIBHOE OO0 «MAaHCOK» SB-
JSeTCS ONHUM W3 BEAYIIMX BHIOB IUIIH, OOCCIICYMBAONINX UYEIOBEKA IIEHHBIMU ITHTATCIFHBIMU BEIIECTBAMHU H
o0amaromue 0310paBIUBAIOIIIM P PEKTOM.

C mpakTHYeCKO# TOYKH 3PEHUs, ONMPAsCh HA PE3YIbTATHI HCCIEOBAaHUSI MOXKHO CKa3aTh, YTO OyIEeT BO3MOX-
HOCTb 3HAYUTEJHHO MOBBICUTH YPOBEHb MHUIIEBON IIEHHOCTH PAI[MOHOB MUTAHUs 4yelioBeKa. B Mecrax oOliecTBeH-
HOTO W CEMEHHOTO MHUTaHUs, CAaHATOPHO-KYPOPTHBIX YUPEXKIEHUSIX OyAyT HCIOIB30BAHBI CHPABOYHBIC TAONHUIIBI,
MOJITOTOBJICHHBIE HA OCHOBAaHUH PE3yJIbTATOB HCCIEIOBaHUSA. MIMEIOTCS BCe OCHOBAHHS YTBEpXKIaTh, YTO 3TO Tpa-
JIUIHOHHOE Ka3axCcKoe 0100 3aiiMeT JOCTOMHOE MECTO Ha HAIIEM CTOJIE.

KiroueBbie ciioBa: OCIIOK, JKUPBI, YIVICBOJIbI, BUTAMHHBI, SHEPTHYHOCTD, MHIICBAsl I[CHHOCTh, KAJIOKATOPHUS,
HEHACBIIEHHBIE KUPHBIE KUCIOTHI, KOJIOPUMETPHS, CTATUCTHUKA.
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