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K CBEJEHHIO ABTOPOB!
[Tpu HampaBiIeHUM CTaThU B PEJAKIMIO HEOOXOAMMO COOIONATh CIIEAYIOIIUE MTPaBUIIa;

1. CraTbs 1o/mKHa OBITH IPEJCTABICHA B IBYX SK3EMIUISPAX, HA PYCCKOM MJIM AHIINHCKOM SI3bI-
Kax, Hare4yaTaHHast 4Yepes3 MoJITopa HHTEPBasia Ha 0HOI CTOPOHE CTAHAAPTHOIO JIMCTA ¢ IMPUHOM
JIEBOTO MOJISI B TPHM caHTHMeTpa. Mcrmons3yemblil KOMITBIOTEPHBIH WPUQT I TEKCTa Ha PYCCKOM U
aHTmiickoM si3pikax - Times New Roman (Kupuaiauma), s TeKCTa Ha TPY3WHCKOM SI3BIKE CIIEAYET
ucrions3oBath AcadNusx. Pazmep mpudra - 12. K pykonucu, HarieuaraHHON Ha KOMIIBIOTEPE, TOJDKEH
ob1Th ipuitosker CD co craTbeit.

2. Pa3mep craTbu 107KEH ObITH HE MEHEE IEeCATH U He 0oJiee 1BaALATH CTPAHUI] MALIMHOIINCH,
BKJIIOYAs yKa3aTelb JINTepaTyphl H pe3ioMe Ha aHTIIMICKOM, PYCCKOM U TPY3MHCKOM SI3bIKaX.

3. B crarbe 10omKHBI OBITh OCBELICHBI aKTYaJIbHOCTh IaHHOTO MaTepraa, MeTOAbI M PE3YJIbTaThl
UCCIIEIOBAHUS U UX 00CYyKACHHE.

IIpu npencTaBneHny B Ie4aTh HAYIHBIX IKCIIEPUMEHTATFHBIX pab0T aBTOPHI IOJIKHBI YKa3bIBaTh
BUJ U KOJIMYECTBO SKCIIEPUMEHTAIBHBIX KUBOTHBIX, IPUMEHSIBIIMECS METOABI 00€30011BaHUS H
YCBIJICHHUS (B XOJ€ OCTPBIX OIIBITOB).

4. K crarpe IOMHKHBI OBITH MPHIIOKEHBI KPAaTKOE (HA MOJICTPAHUIIBI) PE3IOME Ha aHTIINHCKOM,
PYCCKOM M Ipy3UHCKOM $I3bIKaX (BKJIIOUAIOIIEe CICAYIONINE Pa3ieibl: IeJh UCCIEOBAHNS, MaTepral U
METOJIbI, PE3yJIBTaThl M 3aKIIFOYCHUE) U CITUCOK KITFoUeBbIX ciioB (key words).

5. Tabnmuip! HEOOXOIUMO MIPEACTABIISITE B ITe4aTHOH popme. DoTokonnu He MpuHUMaroTcs. Bee
uu(ppoBbIe, UTOTOBbIE U MPOLEHTHBIE JAHHbIE B TA0JHMIAX J0JKHBI COOTBETCTBOBATh TAKOBBIM B
TeKcTe cTaThbu. Tabnuibl U rpad)uKu TOJKHBI OBITH 03araBIeHbI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (DOTOKOIMHU C PEHTTEHOTPAMM - B HO3UTUBHOM
n300pakeHUH. PUCYHKH, 9epPTEXH 1 AUarpaMMBbI CIIEAyeT 03aIlIaBUTh, IPOHYMEPOBATh W BCTABUTH B
COOTBeTCTBYMOIIEE MecTo TekcTa B tiff hopmare.

B noanucsx k MukpodoTtorpadusM ciienyeT yKasblBaTh CTEIICHb YBEIMUYCHUS Y€PE3 OKYIISP HIIH
00BEKTHB U METOJI OKPACKH MIJIM UMIIPETHAIINN CPE30B.

7. ®aMUINU OTEYECTBEHHBIX AaBTOPOB MIPUBOMATCS B OPUTHHAIBHON TPAHCKPUIILINH.

8. IIpu opopmnennn u HarpaBneHnn crareid B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKONHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHaJIbD», TPUHATHIX MeXIyHapOAHBIM KOMUTETOM PEIaKTOPOB MEAMLMHCKUX JKYpPHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B kxoHIle Ka)XI0H OpUIMHAIBHOM CTaThU MPUBOAUTCS Oubanorpaduyeckuil cnucok. B cnmcok nure-
paTypbl BKIIOYAIOTCS] BCE MaTe€pHalbl, HA KOTOPbIe HMEIOTCS CChUIKU B TeKcTe. CIHCOK COCTaBIISIETCS
B a1(paBUTHOM IOpsiAKE U HyMepyeTcs. bubnmorpaduueckoe onucanne IUTepaTypbl COCTaBIsSeTCs Ha
A3bIKE TEKCTA JJOKyMEHTa. B crmcke simTeparypsl CHauana NpUBOASTCS PadOTHI, HAIMCAHHBIC 3HAKAMHU
Ipy3MHCKOro andaBuTa, 3aTeM KUPWUIHLECH 1 narnHuned. CChUIKM Ha LIUTHPYEMble paObOThl B TEKCTE
CTaThH JAIOTCS B KBAJPATHBIX CKOOKaX B BUJE HOMEPA, COOTBETCTBYIOLIEMY HOMEPY JaHHOM pabOTHI B
CITUCKE JIUTEePaTyphI.

9. ns momydeHus MpaBa Ha MyONMKALMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOThI
WIN YUPEKJICHUS BU3Y U COIPOBOIUTEIBHOE OTHOILICHNE, HATMCAHHBIC MJIM HalledaTaHHbIC Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHICHIO U NIEYaThIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBIO MPUBEACHBI UX
(amuIMM, UIMEHa U OTYECTBA, YKa3aHbl CIIyKeOHBIH M JOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHbIe KoopAuHaThl. KonmuuecTBo aBTOPOB (COABTOPOB) HE TOHKHO MPEBBILIATH IISITH YEJIOBEK.

11. Penakuus ocraBisieT 3a cOO0# MpaBo COKpallaTh U UCIPaBIsATh cTarbi. Koppekrypa aBropam
HE BbICBUIAETCS, BCsSl paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTMO HampaBlieHHE B PEJAKINIO padOT, MPEACTABICHHBIX K TeYaTH B WHBIX
M3aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX M3AHUSX.

Hpﬂ HApyHI€HUU YKa3aHHbIX IMPaBUJI CTATbU HE PAaCCMaTPUBAIOTCH.




REQUIREMENTS

Please note, materials submitted to the Editorial Office Staff are supposed to meet the following requirements:

1. Articles must be provided with a double copy, in English or Russian languages and typed or compu-
ter-printed on a single side of standard typing paper, with the left margin of 3 centimeters width, and 1.5 spacing
between the lines, typeface - Times New Roman (Cyrillic), print size - 12 (referring to Georgian and Russian
materials). With computer-printed texts please enclose a CD carrying the same file titled with Latin symbols.

2. Size of the article, including index and resume in English, Russian and Georgian languages must
be at least 10 pages and not exceed the limit of 20 pages of typed or computer-printed text.

3. Submitted material must include a coverage of a topical subject, research methods, results,
and review.

Authors of the scientific-research works must indicate the number of experimental biological spe-
cies drawn in, list the employed methods of anesthetization and soporific means used during acute tests.

4. Articles must have a short (half page) abstract in English, Russian and Georgian (including the
following sections: aim of study, material and methods, results and conclusions) and a list of key words.

5. Tables must be presented in an original typed or computer-printed form, instead of a photocopied
version. Numbers, totals, percentile data on the tables must coincide with those in the texts of the
articles. Tables and graphs must be headed.

6. Photographs are required to be contrasted and must be submitted with doubles. Please number
each photograph with a pencil on its back, indicate author’s name, title of the article (short version), and
mark out its top and bottom parts. Drawings must be accurate, drafts and diagrams drawn in Indian ink (or
black ink). Photocopies of the X-ray photographs must be presented in a positive image in tiff format.

Accurately numbered subtitles for each illustration must be listed on a separate sheet of paper. In
the subtitles for the microphotographs please indicate the ocular and objective lens magnification power,
method of coloring or impregnation of the microscopic sections (preparations).

7. Please indicate last names, first and middle initials of the native authors, present names and initials
of the foreign authors in the transcription of the original language, enclose in parenthesis corresponding
number under which the author is listed in the reference materials.

8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
tion available online at: http://www.nlm.nih.gov/bsd/uniform_requirements.html
http://www.icmje.org/urm_full.pdf
In GMN style for each work cited in the text, a bibliographic reference is given, and this is located at the end
of the article under the title “References”. All references cited in the text must be listed. The list of refer-
ences should be arranged alphabetically and then numbered. References are numbered in the text [numbers
in square brackets] and in the reference list and numbers are repeated throughout the text as needed. The
bibliographic description is given in the language of publication (citations in Georgian script are followed
by Cyrillic and Latin).

9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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CARCINOSARCOMA OF SKIN (SARCOMATOID CARCINOMA)
— A RARE NON-MELANOMA SKIN CANCER (CASE REVIEW)

"Wollina U., 'Koch A., 2Schénlebe J., 3Tchernev G.

!Academic Teaching Hospital Dresden-Friedrichstadt, Department of Dermatology and Allergology;,
’Institute of Pathology “Georg Schmorl”; Dresden, Germany, *Medical Institute of Ministry of Interior (MVR),
Department of Dermatology and Dermatologic Surgery, Sofia, Bulgaria

Non-melanoma skin cancer represents the leading cancer
diagnosis among patients of Caucasian race rising with
age. The most common neoplasias are basal cell carci-
noma, keratoakanthoma, and squamous cell carcinoma
[1]. Despite all the efforts to educate the populace about
skin cancer, we still face patients with unrecognized large
tumors. Particularly, neglected skin cancer with locally
advanced disease can be seen in elderly patients [13].

Fig. 1. Carcinosarcoma of skin in the supraclavicular fossa.
A, Frontal view suggesting keratoakanthoma. B, Lateral
view demonstrating an asymmetric exophytic growth merely
seen in squamous cell carcinoma

© GMN

Material and methods. Case report.

An 88-year-old female patient was admitted to the emer-
gency department after a fall in her flat. Consequently, she
was referred to our department due to a rapidly grown,
symptomless, exophytic tumor in the supraclavicular area.
On examination at the dermatology department, we observed
a firm, exophytic, reddish tumor covered by crusts, about 4
cm in diameter and easily movable to the ground (Fig. 1).

Fig. 2. Carcinosarcoma of skin, histopathology (hematox-
ylin-eosin stain). A, Overview of the dual morphology with
mesenchymal (sarcomatous) and epithelial components.
The mesenchymal components show a variable morphology,
partly spindle-shaped, partly myxoid and chrondroid (original
magnification x 4). B, Detail with solid epithelia basaloid
trabecules and mostly spindle-shaped mesenchymal cells.
Mitotic activity with atypical mitoses is seen in both epithelial
and sarcomatous components (original magnification x 10)
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The preliminary diagnosis was squamous cell carcinoma
or large keratoakanthoma, however, the central keratinous
plug was missing. Instead an ulceration covered by crusts
was noted. The tumor was removed by delayed Mohs
surgery (RO resection). The resulting defect was closed
by tissue expansion and sutured by two-layered stiches.
Healing was unremarkable. Nodal metastases were ruled
out by ultrasound.

The tumor was analyzed histologically (Fig. 2). An ulcerat-
ed biphasical nodular tumor was composed of partly fibrous
spindle cellular elements, partly myxoid and chondroid
mesenchymal components with cellular atypia, atypical
mitoses and focal necrosis. Some multinucleated tumor
cells were noted. Trabecular and island-like solid epithelial
tumor components demonstrated increased mitotic activity
and cellular atypia. There was no vascular invasion noted.
The diagnosis of a basaloid carcinosarcoma was confirmed.

Results and their discussion. Carcinosarcoma or sarcoid
carcinoma of skin is a rare cutaneous neoplasm composed
of an epithelial cell component which is intermingled
by a variable amount of sarcomatous tissue [2,8]. The
epithelial component may be either basaloid, squamous,
pilomatrical, or trichoblastic. The most common cell type
is basaloid, with less than 60 cases reported worldwide. The
sarcomatous component may show an osteosarcomatous or
leiomyosarcomatous differentiation [3,9,12].

The clinical presentation is nonspecific and may resemble
basal cell carcinoma, squamous cell carcinoma, keratoak-
anthoma or Merkel cell carcinoma. Another important dif-
ferential diagnosis is cutaneous metastasis [6,14]. Most of
the cases occur within the head-and-neck-region of elderly
patients with a mean age of 75 years [9,11].

Three morphologic criteria have been defined for diagnosis
of carcinosarcoma, i.e. (i) neoplasm with dual epithelial
and sarcomatous components characterized by histology
and immunohistology, (ii) exclusion of collision tumors
or metastases, and (iii) recognition of a solid coherent
proliferation but without sarcomatous stromal changes in
the surrounding tissue [10].

Harms et al. [7] have analyzed four carcinosarcomas with
basal cell carcinoma and osteosarcomatous components
for copy number variations (CNVs) and copy-neutral loss
of heterozygosity (CN-LOH) by comparative genomic
hybridization/single-nucleotide polymorphism array and
Sanger sequencing. Multiple CNV/CN-LOH patterns
events were detected in all tumors, alike basal cell car-
cinoma (BCC). In three of four tumors, similar CNV/
CN-LOH patterns of epithelial and sarcomatous cells were
noted, allowing the argument for a common clonal origin.
In addition, allelic loss at 9p21 (CDKN2A), 9q (PTCH1),
16 (CDH1, E cadherin), and 17p (TP53) were harbored by
carcinomasarcomas.
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Zbacnik et al. [14] have performed immunostainings. This
group of authors have confirmed coexpression of p53 in dual
components, and reported the coexpression of p16 and p63.

Mohs surgery is the treatment of choice (Clark et al. 2017)
in these cases [6]. Without Mohs surgery, a recurrence rate
of 33% was reported (Chung et al. 2016). Lymph node
metastases from carcinosarcomas were reported in up to
17% of cases (Chittari et al. 2012; Chung et al. 2016) [4,5].

In conclusion, neglected skin tumors may be of non-specific
gross morphology. They need histological confirmation to
provide to right treatment.
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SUMMARY

CARCINOSARCOMA OF SKIN (SARCOMATOID
CARCINOMA) — A RARE NON-MELANOMA SKIN
CANCER (CASE REVIEW)

'Wollina U., 'Koch A., 2Schénlebe J., *Tchernev G.

"Academic Teaching Hospital Dresden-Friedrichstadt,
Department of Dermatology and Allergology, *Institute of
Pathology “Georg Schmorl”; Dresden, Germany; Medi-
cal Institute of Ministry of Interior (MVR), Department of
Dermatology and Dermatologic Surgery, Sofia, Bulgaria

Non-melanoma skin cancer incidence is rising worldwide.
The leading neoplasias are basal cell carcinoma and squa-
mous cell carcinoma. We report on an 88-year-old female
patient with a rapidly grown, symptomless, exophytic
tumor of the supraclavicular area.

Examination at the dermatology department has revealed
a firm, exophytic, reddish tumor covered by crusts, about
4 cm in diameter and easily movable to the ground.

The tumor was removed by delayed Mohs surgery (RO
resection). The resulting defect was closed by tissue ex-
pansion. Nodal metastases were ruled out by ultrasound.

Histologic investigation revealed a biphasical nodular tu-
mor composed of partly fibrous spindle cellular elements,
partly myxoid and chondroid mesenchymal components
with cellular atypia, atypical mitoses and focal necrosis.
Some multinucleated tumor cells were noted. Trabecular
and island-like solid epithelial tumor components demon-
strated increased mitotic activity and cellular atypia. There
was no vascular invasion. The diagnosis of a basaloid
carcinosarcoma was confirmed.

Basaloid carcinosarcoma is an extremely rare cutaneous
neoplasia with less than 30 patients reported. Complete

© GMN

wide excision or Mohs surgery are the favored treatment
options.

Keywords: non-melanoma skin cancer, carcinosarcoma,
sarcomatoid carcinoma, elderly.

PE3IOME

KAPIIUHOCAPKOMA KOKH (CAPKOMATO3HASI
KAPIIMHOMA) - PEJIKMM HEMEJAHOMHBIN
PAK KOXHU (KIMHUYECKHM CIIYUYAN)

"Bosuiuna Y., 'Kou A., *Illénnede k., *Uepues I

TAxademuueckuil yuebuwiii cocnumans Jpezoen-Opudpux-
wmaom, 0enapmamenm 0epmMamoirouu U auiepeoLocu;
Unucmumym namonozuu "leope Illmopn"”, Jlpezoen,
Tepmanus; *Meouyunckuti uncmumym Munucmepcemasa
enympennux oen (MBP), omoenenue depmamonozuu u
depmamonocuueckou xupypeuu, Cogus, boneapus

3aboseBaeMOCTh HEMEJTaHOMHBIM PAKOM KOXKH HIMEET TCH-
JICHILIMIO pOocTa BO BceM mupe. Beaymumu HeomnasusiMu
SIBJISIIOTCS 0a3aJIbHO-KIJIETOYHAS] KAPLIUHOMA U TIOCKOKJIe-
TOYHBIN pak. ABTOpaMH NpeCTaBlIeH 0030p U 00CykIeHHEe
KIIMHAYECKOTO CTy4ast OBICTPO pacTyIel 0eCCUMITTOMHOI
9K30()UTHOW OIYXOJIH HaIKITIOYNYHON 00iacTh y 88-ier-
HEW MalueHTKH.

[Tpu obOcnenoBaHUM B NE€pPMaTOIOTHYECKOM OT/EIICHUH
oOHapy>keHa TBepjasi, JICTKO MOABUXKHAS, IK30(UTHAS
OITyX0JIb KPaCHOBATOTO I[BETA, PA3MEPOM OKOJO 4 CMB
JHaMETpPE, OKPBITAsT KOPKaMHU.

Onyxonp Oblila ynajeHa ¢ IIOMOIIbIO OTCPOYEHHOMH
onepanuu MOHS (pesexknust R0). OnepannoHHbIH
nedeKT ymaaeH METOAOM PAaCIIUPEHUS TKAaHU. YJIbTpa-
3BYKOBOE 00CJIeZI0BaHNE NCKITIOUNIIO HATMYHE Y3IIOBBIX
METacTa30B.

I'ucronoruyeckoe MCClelOBaHUE BBIABHIO JIBY(as3-
HYI0 y3JIOBYIO OIlyXOJIb, COCTOSIIYIO U3 YaCTUYHO BO-
JIOKHHUCTBIX BEPETCHOBUAHBIX KJIETOYHBIX JIEMEHTOB,
YaCTHYHO MUKCOUTHBIX M XOHAPOUIHBIX ME3EHXUMAJIb-
HBIX KOMIIOHEHTOB C KJIETOYHOM aTUNHel, aTUMUIHBIX
MHUTO30B M 04aroBoro Hekpo3a. OTME4YeHbl HEKOTOPhIE
MHOTOSIIEPHBIE OMYXOJEBbIE KIETKU. TpabeKyisipHbIe
U OCTPOBKOBBIE KOMIIOHEHThI TBEPIOU 3MUTEINAIBHON
OTYXOJH AEMOHCTPHUPOBAIH MOBBIIICHHYI0 MUTOTHYE-
CKYIO aKTUBHOCTH U KJIETOUHYI0 atumnuoo. CocyaucToro
BTOpXKEHHS He oTMeuasochk. IloaTBepkaeH AMarHos
6a3amouaHON KapLIMHOCAPKOMBI.

bazanouanast kapiuuHOCapKoMa - YpPE3BBIYAHO peKast
KOYKHAsl HEOIJIa3us, KOTOpas BbIsiBJIeHa B MeHee yeM 30
namuenTax. [lonnoe ynanenue wim onepanuss MOHS
SIBJISTIOTCSI TPETIOUTHTEIBHBIME BapHaHTaAMHU JICUCHUS.
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ILVEN - COMPLETE REMISSION AFTER ADMINISTRATION
OF TOPICAL CORTICOSTEROID (CASE REVIEW)

'"Wollina U., *Tchernev G.

'Academic Teaching Hospital Dresden-Friedrichstadt, Department of Dermatology and Allergology;,
’Medical Institute of Ministry of Interior (MVR), Department of Dermatology
and Dermatologic Surgery, Sofia, Bulgaria

An eighteen month old female patient presented with a
1-week history of markedly pruritic linear eruption, lo-
cated on her right infracostal area. The lesion appeared
extremely suddenly with a verrucous-like linear presenta-
tion, following Blaschko’s lines, and affecting the skin on
the right side of the abdomen, above the anterior superior
spina iliaca (Fig. 1a,b).

There was a negative family history for dermatologic dis-
eases, and mother’s history indicated reported no comor-
bidities. Laboratory studies, including total and differential
blood counts and biochemistry, were within normal ranges.
Abiopsy revealed hyperkeratosis, alternating parakeratosis
and orthokeratosis with hypergranulosis, mild spongiosis,
psoriasiform epidermal hyperplasia and a mild perivascular
lymphocytic infiltrate within the superficial dermis. Based
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on the clinical and microscopic findings, a diagnosis of
inflammatory linear verrucous epidermal nevus was made.
Once daily application of topical calcineurin inhibitor ta-
crolimus 0.03% ointment for 2 weeks has shown no effect
on the lesion. Consequently, the treatment was switched
to a topical application of momethasone furoate 0.1% un-
der occlusion for another 2 weeks, which led to complete
resolution of the clinical symptoms and excellent efficacy
within the 3 month follow up period (Fig. 1¢,d).

Inflammatory linear verrucous epidermal nevus (ILVEN) is
arelatively rare disorder with an onset at early age, consist-
ing of pruritic linear papules and/or plaques and histologic
features resembling psoriasis or lichenoid dermatitis [6,10].
Based on the clinical and histological similarities and partial
therapeutic response to anti-psoriatic drugs, the question
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has been raised whether or not ILVEN is a disease entity
distinct from linear psoriasis [11,13]. In fact, the disease
is generally classified within the group of congenital ham-
artomas of embryonal ectodermal origin, as a variant of
verrucous epidermal nevus, representing approximately
5% of all epidermal nevi, with predominance in females
and with general therapeutic resistance [6,10]. In terms of
pathogenesis, ILVEN is regarded as a dyskeratotic disease,
caused by somatic mutations that result in genetic mosa-
icism [6,11]. It has been suggested that the disease may be
associated with an increase in the production of interleukins
1 and 6, tumor necrosis factor-alpha, and intercellular adhe-
sion molecule 1 [6].

Fig. a,b - Verrucous liner lesion, histologically verified as
ILVEN, affecting the skin on the right side of the abdomen
above the anterior superior spina iliaca, in an 18-month-
old female patient. c,d — There was complete resolution
of the clinical symptoms with an excellent aesthetic result
after application of momethasone furoate 0.1% under oc-
clusion for 2 weeks

The classic clinical manifestations include recurrent
inflammatory phenomena with chronic eczematous or
psoriasiform characteristics, consisting of erythematous
and verrucous papules with intense pruritus and a linear
distribution following Blaschko’s lines, usually with uni-
lateral involvement [6,10,11]. Morag and Metzker modified
the diagnostic criteria for ILVEN in 1985 by including early
age of onset, predominance in females, frequent involve-
ment of the left leg, pruritus, a distinctive psoriasiform
appearance, and a noteworthy refractoriness to therapy
[6,12]. Although familial cases have been reported, most
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examples of the disease are sporadic [6]. Systematized IL-
VEN covering more than 50% of the skin surface has been
also reported [11]. Furthermore, ILVEN may occur as a part
of a syndrome with other systemic manifestations, includ-
ing a wide spectrum of mucosal, cutaneous, and skeletal
abnormalities, confirming the diversity of clinical settings
within which these lesions can arise [9]. The clinical dif-
ferential diagnosis includes lichen striatus, linear Darier
disease, linear porokeratosis, linear lichen planus, linear
psoriasis, the verrucous stage of incontinentia pigmenti and
nevoid psoriasis, each having a similar clinical presenta-
tion but with different pathogenesis and clinical course [2].
An important differential diagnosis is blaschkitis, another
pruritic inflammatory dermatosis along the Blaschko line,
which is characterized by a spongiotic epidermis, lichenoid
lymphobhistiocytic infiltrate and papulovesicular eruption.
The disease is responsive to topical corticosteroids but may
resolve without specific treatment. Both disorders belong
to the group of Blaschko-linear acquired inflammatory skin
eruptions (BLAISE) [1,8].

Although the ILVEN is generally considered resistant to
therapy, various therapeutic options have been reported as
effective in individual cases, depending on the location and
size of the lesion, the patient’s age and the side effects of
the treatment [11,12].

An interesting hypothesis was made by Hofer in 2006,
based upon his clinical observation that some ILVEN cases
respond to anti-psoriatic and anti-inflammatory treatment
with only mild reduction in the itching and inflammation
associated with an underlying verrucous epidermal naevus,
while other cases are treated successfully with anti-inflam-
matory and anti-psoriatic therapy, implying that they have
no underlying naevus [7,11]. He suggests that the latter
should be called inflammatory linear verrucous eruption,
representing a psoriatic manifestation with a segmental type
1 mutation, while ILVE(N) with co-occurrence of psoriasis
vulgaris may be interpreted as a type 2 segmental mani-
festation [7]. Although still controversial, this hypothesis
appears to explain the variable degree of response in some
cases to different therapeutic modalities.

Despite the established partial response to topical anti-
psoriatic treatment, successful treatment response to
topical tacrolimus and fluocinonide, as well as to 0.005%
calcipotriol ointment in patients with ILVEN has been also
described [3,6,10,12]. Although surgical excision generally
tends to be followed by rapid recurrence, surgical removal
with full thickness excision and skin grafting has been used
with success in cases of giant lesions [2]. Other options
include dermabrasion, CO, laser or combined laser therapy
using a 10,600-nm CO, laser and fractional CO, laser; these
are alternative therapeutic options with varying ratios of
efficacy and safety [5]. TNF-a-blockers have been also pro-
posed as therapeutic alternatives in view of the similarities
between ILVEN and psoriasis [11]. Oral retinoid therapy
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could also be effective, but is limited by its side effects and
contraindications [2,10]. A significant response of ILVEN
to potent topical corticosteroids under occlusion was first
reported in 1992 [4]. Intralesional corticosteroid injections
have also been reported to provide symptomatic relief [4].
Since then, however, data regarding the effectiveness of
topical corticosteroids in ILVEN are limited.

In conclusion, we report a case of ILVEN in an eighteen-
month-old female patient. The lesion failed to respond to
the topical application of tacrolimus, but total resolution
of the symptoms and an excellent aesthetic result were
achieved with use of topical application of mometha-
sone furoate 0.1% under occlusion for 2 weeks, with
no signs of recurrence to date. Although well known,
the effectiveness of potent corticosteroids in ILVEN is
nowadays neglected, with preference given to the new-
est therapeutic alternatives; however, these may be of
limited availability to some patients (as in the present
case), due to the young age or other circumstances. We
want to highlight the value of the so-called “old gold”,
which may be the only therapeutic option in some cases
but also can be highly effective in ILVEN.
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SUMMARY

ILVEN - COMPLETE REMISSION AFTER ADMINISTRATION OF TOPICAL CORTICOSTEROID
(CASE REVIEW)

'Wollina U., *Tchernev G.

'Academic Teaching Hospital Dresden-Friedrichstadt, Department of Dermatology and Allergology,
*Medical Institute of Ministry of Interior (MVR), Department of Dermatology
and Dermatologic Surgery, Sofia, Bulgaria

Inflammatory linear verrucous epidermal nevus (ILVEN)
is a relatively rare disorder with an onset at early age,
consisting of pruritic linear papules and/or plaques and
histologic features resembling psoriasis or lichenoid
dermatitis. The disease is a version of mosaicism caused
by somatic mutations. ILVEN belongs to the heteroge-
neous group of congenital hamartomas of embryonal
ectodermal origin, as a variant of verrucous epidermal
nevus, representing approximately 5% of all epidermal
nevi, with predominance in females and with general
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therapeutic resistance. We report on an 18-month-old
female patient with ILVEN, who failed to respond to
topical tacrolimus, but achieved complete resolution
with topical application of momethasone furoate 0.1%
under occlusion for 2 weeks, with no signs of recurrence
to date. Consequent topical therapy can provide excellent
results in young children.

Keywords: inflammatory linear verrucous epidermal
nevus.
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PE3IOME

BOPOJIABYATBIN SMUJAEPMAJIbHbII HEBYC
(ILVEN) - TIOJIHASI PEMUCCHS NOCJIE MPH-
MEHEHUSI MECTHOI'O KOPTUKOCTEPOUIA
(KIMHUYECKHM CJTYYAN)

'Boainna V., *Uepnues I.

1 Axademuueckuil yuebnuiti 20cnumans Jpesden-Ppudpux-
wmaom, oenapmamenm 0epmMamonocul U auiepeoiocuu,
*Meouyunckuii uncmumym Munucmepcmea eHympenHux
den (MBP), omoenenue depmamono2uu u 0epmamonocu-
yeckou xupypeuu, Cogpua, boreapus

BocnanuTensHBI THHEHHBIH OOpOmaBYATHIN IMH-
nepmanbabil HeByC (ILVEN) - oTHOCHTEnBHO penkoe
3aboeBaHne, KOTOPOE OOBIYHO HAUYWHAETCS B paHHEM
BO3pacTe, COCTOUT U3 3yIALINX JIMHEHHBIX Marmyn u/
Wiy OJIAIIEK ¥ TUCTOJIOTHYECKUX MPU3HAKOB, CXOXKHX C
NICOPUA30M HIIM JIMXEHOWIHBIM AepMaTtuToM. bonesHs
MpeJICTaBIsIeT cO00H Pa3HOBUIHOCTh MO3aNIIN3Ma, BBI-
3BaHHOIO coMarnyeckumu mytanusimu. ILVEN npunan-
JIEKHUT K TETEPOTEHHOM IPyIIe BPOXKICHHBIX FaMapToOM
SMOPHOHAIBHOTO 3KTOAECPMATBHOTO IPOUCXOKACHHUS,
SIBIIIETCS BAPUAHTOM 0OpPOJaBYATOrO 3MUAEPMATBHOTO
HeByca. boponaBuaras ¢opma COCTaBISET MPUMEPHO
5% Bcex >MHUAEPMAJIBHBIX HEBYCOB, XapaKTEepHU3yeTcs
npeobafaroeil pacIpoCTPaHEHHOCTBIO CPEIH Malu-
€HTOB XXEHCKOTO 10Ja U 00IIed Pe3nCTEeHTHOCTHIO K
JIe4eOHBIM MEPOTIPUATHAM. ABTOPHI ITPEIaraloT 0030p U
obcyxaenue kmuanaeckoro caydas ILVEN y 18-mecsu-
HOM IMAallMEHTKH, PE3UCTEHTHOTO K MECTHOMY JICUCHHIO
npemaparoM Takporumyc. [TomHoe m3medeHne OBLIO
JOCTUTHYTO MeCTHBIM nnpumenenunem 0,1% momerazona
¢ypoara B TeueHune 2 Henenb. [Ipu3Haku penuanBa He
OTMEYaroTCs 10 CErOAHSAIIHUN 1eHb. MecTHas Tepanus
o0ecreunBaeT MOJOKUTENbHBIE PE3yIbTaThl CPEAN Ma-
nenbkux perei ¢ ILVEN.

6gbogdy

d9%9kobgdamo g3ogmdgemo bggnlo (ILVEN)— bdgy-
g0 ®9dolos SE0EMdM0g30 J0MG03MLA Omo©ols
3odmy9bgd0ls dgdamd (gerobogydo dgdmbgggs)

L. gmenobs, 2. hg@bggo

sgogdoyg@mo Lolfsgemm dmbdodosmo wdgbogb-
RO0O0bdGsB0, ©IOIsHm@mmyool s S go-
20@ma00ls ©)35MFTg6@0; 2Tobsgob Logdgms
LbodgooEobm 0bbEodY@o, ©gAds@menmyools ©s
yHdsGmemmyog@o  Jodg@aools gobymaoa gds,
bmgos, dygmas®gmo

Sbmgdomo  bobmgsbo dgdgkolgdydo  g3og@dyao
bggnlo (ILVEN) dgoscmgdom 0dgosmo  oosgs@gdss,
Omdgeroi, hggnegd®og, spdggen sbsgdo ofygds,
‘dgoagds  Jogool asdmdfggzo bobmgsbo 3o-
3 gdologeb ©s/oh gmsdgdolopsh, sdab  glim-
®0obol s @odgbmopydo gMds@o@ol Abgogbo
3ob@mamyon@o bodbgdo. osgomgds [omdmawagbls
bmdo@y®o d9@o30900m aodm{ggge dnbsoizobdols
boo@lobgmdsl. ILVEN dogganmgbgds  gdd@ombyano
9ddmeg@dgemo  Fo@mdmdmdols mebpogmeogno -
dodBmdgdol dgBgmmygbye xagal s Foddmsgo-
396L  3gkgkolgdy@o  g30g@dymo bggnlol godo-
SbAL. dgdgkolgdydo gm@ds yzgms gdog@dyao
bg39lol wosbenmgdom 5%-1 Jgoygbl, balosmwgds
930053 9L0  aogM 39 goom  Jogmgddo s bmgswo
M9b0LEgbBAMd0m  Lsdgg®bogm Bodggols dods@m.
533™@gd0 Jodmoboansggb Lsjombls s gsbobognsggb
I8 mgols osbsgol amgmbsl ILVEN-ol  ge0obogy®
‘dgdmbggaol, @9bolBgbdmoom 3M93so@d  Gog@m-
0dbom  sEommd@ogo  d39x@mbsgmbols dodo@o.
Lo a5bg9dbgds dgboda gdgemo yobs 0,1%-0560
90m53 0L dmdg@obmbom mBmMgosbo seaogmdmogo
d390bsgrmdols ‘dgdmge. Mgioogols bodbgdo 53 3g@o-
mEobsmgols 5@ dgodhbggs. s0MdM0g0 mgMados
9bAbggegmel ILVEN-0l 939G bsgrmdols @swgdbom
‘dgegal dzotgfemgeb  dogdggddo.
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AN ERUPTION PATTERN OF DECIDUOUS TEETH IN CHILDREN BORN
WITH FETAL MACROSOMIA DURING THE FIRST YEAR OF LIFE

Garmash O.

Kharkiv National Medical University, Therapeutic Dentistry Department, Ukraine

At the present time, one of the problems of interest in
medicine is the study of causes and effects associated with
the birth of a child with fetal macrosomia. The fetal mac-
rosomia diagnosis can be made when child’s birth weight
is equal to or to more than 4,000 g [16].

The number of children born with macrosomia has in-
creased against the background of a general rise in the
average weight of the body among the population of eco-
nomically advanced countries [8,12,15,22]. The children
with fetal-macrosomia make up to 20% of the total number
of newborns [12,13,15,16]. The fetal macrosomia is known
not only due to the immediate consequences but also owing
to the long-term effects [26].

The processes of tooth eruption, tooth root formation, and
the maturation of the dentogingival complex are the stages
of maxillofacial system development, while the terms and
patterns of deciduous and permanent tooth eruption are one
of the indicators of children’s general somatic health [25].

It is known [6] that, at the age of one year, the child
should normally have, on average, 8 teeth. Numerous
scientific publications prove that the occurrence of tooth
eruption in pairs, in specific terms, and in a specific
sequence are influenced by a lot of such factors as pre-
term birth, the course of antenatal period, mother’s and
father’s ages and level of health [21], their diet, and the
consequences of past illnesses [10,19]. Gender and race
also have an impact.

Breast-feeding, bottle-feeding, or mixed one (the availabil-
ity or absence of masticatory load) during the first year of
child’s life is also a known factor impacting the terms of
deciduous tooth eruption [1,3]. Regional features are known
to occur in the mean terms of deciduous tooth eruption [4].

Our previous investigation [2] has revealed that the birth
height-weight parameters significantly influence the terms
of deciduous tooth eruption in children in Kharkiv City
population, which agree with the results obtained for other
areas [18,23,24].

The information in the literature on the terms of deciduous
tooth eruption in children born with a body weight high
for gestational age is very scarce and contradictory (e.g.,
[7,14]). Khuraseva [7] has pointed at the existence of de-
layed deciduous tooth eruption, while some studies (e.g.,
[14]) emphasize early tooth eruptions in children born with
fetal macrosomia.
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The fact that a lot of factors influence the terms of tooth
eruption results in the deviations from the standard terms
of deciduous and permanent tooth eruption both towards
early and delayed eruption [19].

It is common to distinguish between the biological and
chronologic delay of tooth eruption.

In the case of eruption not taking place in the presence of
2/3 or more of formed tooth’s root, the delay is defined
as biological. The degree to which the root system is
formed is determined by using an X-ray examination,
which does not belong to the accepted techniques for
examining children during their first years of life [11].
The chronologic delay of deciduous tooth eruption is
considered to be an eruption, which occur later than 2
standard deviations from the mean of the norm for erup-
tion time in the population [20,25].

Evidence for deviations from the generally accepted norms
of deciduous tooth eruption is the basis for developing
preventive programs and determining terms for starting the
treatment of maxillofacial area, thereby the chronological
norms are used for deciduous teeth.

The facts mentioned above give reasons to consider the
study of the terms of deciduous tooth eruption in children
born with fetal macrosomia to be relevant.

The aim of this research is to study the impact of body over-
weight at birth on the dental health of children during their
first year of life. The paper deals with the following tasks:
1. The examination the possible reasons for macrosomia
in a group of children.

2. The determination of the correlation between the states
of a child at birth (macrosomia/normosimia) and terms of
deciduous tooth eruption (the delayed/timely/early erup-
tion) expressed in a number of teeth at the age of one year.

The database has been collected at one of the Kharkiv City
clinic (Kharkiv City, Ukraine).

Material and methods. A retrospective analysis of
medical records of patients in the first department at
the 23 Municipal Children’s Clinic of Kharkiv City has
been carried out. In the course of the study, we have
analyzed the medical records of the children born be-
tween 2001 and 2013. The medical records have been
binned into two groups. The main group is comprised
of the medical records of the children born within the
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normal term range of 37 to 42 weeks’ gestation age with
fetal macrosomia. The comparison group is comprised
of the medical records of the children born within the
normal term range of 37 to 42 weeks’ gestational age
with height and weight that correspond to the gestational
terms (fetal normosomia).

The degree of the development of the maxillofacial system
is evaluated using the chronological norms of deciduous
tooth eruption, specifically, using the number of teeth
erupted before the age of one year.

The data from children’s development histories for the
number of teeth, which they had between the ages of 4
and 12 months, have been analyzed in order to determine
the average terms of the commencement of tooth eruption
and the average growth rates. These results have been
utilized to find the differences in the children with fetal
macrosomia and the children born with normal height-
weight parameters. To determine the average time of first
tooth eruption and deciduous growth rate for each of the
groups under study, we have used the hypothesis about a
linear dependence between the number of teeth erupted and
the age of the child. Processing the data and testing this
hypothesis by the multiple linear regression analysis are
performed with the STATISTICA 6.0 software package.

Results and their discussion. In total, we have studied
3236 children’s medical records, among them 248 (7.66%)
medical records of the children born with fetal macrosomia.
The medical records of 234 children with fetal normosomia
are also studied. Table 1 shows the parameters of the data
available for the analysis.

Data on the Pregnancy Number of the Mothers of the Chil-
dren in the Survey Sample. The main group (data on 240
mothers are available) has 85 (35.4%) children who are
born of the first pregnancy, the comparison group (data
on 223 mother are available) has 108 (48.4%) children
who are born of the first pregnancy. The main group
has 67 (27.9%) children who are born of the second
pregnancy, and the comparison group has 31 (13.9%)
children. The main group has 42 (17.5%) children who
are born of the third pregnancy; the comparison group
has 31 (13.9%). The main group has 23 (9.6%) children
born of the fourth pregnancy, and the comparison group
has 12 (5.4%) children born of the fourth pregnancy. The
main group has 9 (3.8%) children who are born of the
Sth pregnancy, and the comparison group has 9 (4%).
The main group has 14 (5.8%) children who are born of
the six and higher order pregnancy, and the comparison
group has 4 (1.8%) children.

Data on the Labor Number of the Mothers of the Children
in the Survey Sample. The information about the number
of labors is available for 277 mothers in the main group
and for 216 mothers in the comparison group. The main
group consists of 123 (54.2%) firstborn children, while the
comparison group is comprised of 153 (70.8%) firstborn
children. The main group contains 77 (33.9%) second-born
children and the comparison group 49 (22.7%).

Eighteen (7.9%) children in the main group and eleven
(5,1%) children in the comparison group are born in the
third labor. Four (1.8%) children in the main group are born
in the fourth labor. Three (1.3%) children in the main group
and one child in the comparison is born in the fifth labor.

Table 1. Data on the number of newborns whish take part in the research, the number of children born in specified year,
the number of examined medical records for different years and group distribution

Year Number of children Number of children | Total number of | Number of ex- | Total number
of born with macroso- born with normoso- | children bornin | amined medi- of registered
birth mia (boys/girls) mia (boys/girls) specified year cal records children
2001 12 (7/5) 21 (11/10) 426 191 10,141
2002 12 (5/7) 16 (9/7) 434 212 10,200
2003 11 (7/4) 16 (10/6) 425 216 8,801
2004 11 (8/3) 22 (11/11) 411 212 7,200
2005 13 (9/4) 14 (8/6) 419 264 7,149
2006 15 (9/6) 16 (9/7) 388 254 7,168
2007 19 (17/2) 25 (17/8) 394 278 7,088
2008 30 (21/9) 24 (16/8) 424 271 7,213
2009 28 (21/7) 19 (13/6) 389 270 7,005
2010 23(16/7) 16 (11/5) 410 292 7,100
2011 28 (22/6) 16(14/2) 398 313 7,164
2012 27 (11/6) 16 (10/6) 420 337 7,207
2013 19 (11/8) 14 (8/6) 404 296 7,282
© GMN 15
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Table 2. Statistical data on the gestation duration in the mothers of children
with both fetal macrosomia (Main group) and normosomia (Comparison group)

Gestation duration Mothers in main group Mothers in Comparison group
(week) (number/%) (number/%)
37 1/0.4% 10/4.7%
37-38 1/0.4% 512.3%

38 14/6.3% 23/10.7%
38-39 8/3.6% 17/7.9%
39 29/13% 46/21.5%
3940 24/10.8% 29/13.6%
40 75/33.6% 61/28.5%
40-41 28/12.6% 6/2.8%
41 37/16.6% 15/7%
41-42 4/1.8% 1/0.5%
42 2/0.9% 1/0.5%

In the sixth and higher order labors, two (0.9%) children
are born in the main group and two (0.9%) children are
born in the comparison group.

The data presented above agree with the results [17] and
support their conclusion that the number of pregnancies and
labors affects an increase in the probability of delivering
a macrosomic baby.

The average value of mother’s age in the main group is
equal to 28.3140.65, and 27.28+0.75 in the comparison
group. The average value of father’s age in the main group
is 31.93+0.91, and 30.854+0.98 in the comparison group.
Although the average age of parents of children with
fetal macrosimia is slightly higher than the average age
of parents of children with normosomia, the difference is
not reliable.

According to the available data, twenty eight (11.8%) of
237 mothers of children with macrosomia are over 35
years old, while the mothers of children with normosomia
are over 35 years old in 23 (10.2%) of 255 cases. Twenty
four (11%) of 217 fathers of children in the group with
fetal macrosomia are over 40 years old, and 23 (11%) of
209 fathers of children with fetal normosomisa are over 40
years old. Hence, our research do not support the data in
[17] that fetal macrosomia occurs more often in children
of older parents.

Table 2 shows that the gestation period of mothers in the
second group lasted slightly longer than the gestation pe-
riod of mothers in the second (comparison) group (data are
available for 223 mothers in the main group and for 214
mothers in the comparison group).

Sixty four (25.8%) children in the main group and forty
two (17.9%) in the comparison group are delivered via a
Cesarean section.
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Five-minute Apgar scores are available for 224 children
in the main group and 200 children in the comparison
group. Two (0.9%) children in the main group and four
(2%) children in the comparison group have a score of 10.
Eighty three children (37%) in the main group and ninety
one (45%) children in the comparison group have a score of
9. One hundred and thirty two (59%) children in the main
group and ninety four (48%) children in the comparison
group have a score of 8. Six (2.7%) children in the main
group and six (3%) children in the comparison group have
a score of 7. One child (0.4%) in the main group and four
(2%) children in the comparison group are have a score
of 6. The data show that, on average, children with fetal
normosomia are enduring the birth process better rather
than the children with fetal macrosomia, which also agrees
with other studies (e.g., [17]).

Twenty (0.8%) children in the main group and thirty (1.3%)
children in the comparison group are born with perinatal
hypoxic-ischemic encephalopathy.

Table 3 shows the total amount of statistical sampling of
weight-height parameters in the newborns for both groups
and their year of birth.

The statistical data presented above for the 13 year period
do not confirm, on average, an increase in the height-weight
parameters at birth for children with fetal macrosomia and
normosomia, which contradicts other studies [9,12,15].

The expectation of body weight of the children in the main
group at birth is equal to 4.19+0.03 kg, and of the children
in the comparison group 3.34+0.04 kg. The average value
of the newborns height in the main group is 54.79+0.28 cm,
and in the comparison group 51.86+0.25 cm. The average
value of the head circumference of the children in the main
group is 36.3+0.18 cm, and of the children in the comparison
group 34.69+0.15cm. The average value of the children chest
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Table 3. Average children weight, height, head and chest circumference at birth
with both fetal macrosomia and normosomia

Body weight Height Head circumference Chest circumference (cm)
Year of] (kg) (cm) (cm) Macrosomia
birth Macrosomia Macrosomia Macrosomia ~ .
N . 5. 5. Normosomia
Normosomia Normosomia Normosomia
2001 422 +0.14 55.5+1.13 36.58 + 0.83 36.73 £ 0.61
3.32+0.11 51.95+0.98 34.71 +£0.66 33.76 £ 0.57
2002 421 +0.11 54.36+1.73 36.36 + 0.86 35.73+£0.85
3.17+0.44 51.13 +£1.27 34.64 +£ 0.66 34.54+0.84
2003 4.17+£0.11 55.09 £2.09 36.13 +£0.94 36.13 £ 0.94
3.294+0.11 51.81+1.34 34.25+0.67 33.29+0.75
2004 4214+0.18 53.45+0.63 36.5+0.77 35.88 £ 1.04
33+0.1 51.86+0.73 34.65+0.49 33.89 + 0.64
2005 4.14 £0.16 53.15+1.41 36.12 + 0.65 35.85+1.13
3.24+0.1 5093 £0.8 3429+ 0.48 33.5+0.44
2006 426+0.12 55+1.09 36.38 + 1.06 36.31+1.09
341+0.15 52.13+1.18 34.93+0.49 34.13+£0.55
2007 42 +0.15 55.42 +1.43 36.38 £ 0.85 35.88 +0.98
3.36+0.08 51.83 +£0.58 34.98 £ 0.62 33.95+0.7
2008 4.17 £0.05 54.87 £ 0.86 36 £0.58 35.96 +£0.42
342 +0.11 52.083 +£0.92 35.18+£0.38 34.23+0.39
2009 4.19 +£0.08 54.96 +0.93 36.65+0.42 36+0.5
329+0.14 51.84 +0.84 34.46 £ 0.53 33.75+0.72
2010 4.2 +0.08 54.74 + 0.97 36.16 £ 0.63 35.95+0.52
349+0.12 52.38 £0.93 34.43 +0.81 3471 £0.89
2011 4.13 +0.064 54.29 + 0.67 36.4+0.65 35.9+0.5
342+0.14 52.56 £ 0091 34.87+0.51 34.13+0.51
2012 4.214+0.09 54.81 £ 0.76 36 £0.69 36.1 £0.59
331+£0.17 51.06 +0.88 34.324+0.71 33.6+0.79
2013 42 £0.11 55.95+0.68 36.4+0.5 35.87+£0.41
329+0.18 5236+ 1.19 34.58 £ 0.63 33.75+0.67

circumference in the main group is 36+0.18 cm, and of the
children in the comparison group 33.96-+0.17cm. The differ-
ence in the parameters under consideration for the main group
and the comparison group is reliable.

Table 4 shows the weight-height parameters for the same
children at the age of one year in each group.

The expected value of body weight for one-year-old chil-
dren in the main group is 11.2+0.17 kg and 10.36+0.15 kg
for children in the comparison group. The average value of
children height at the age of one year in the main group is
77.68+0.54 cm and75.96+0.43 cm in the comparison group.
The average value of the children head circumference at
the age of one year in the main group is 46.89+0.32 cm and
46.29+0.32 cm in the comparison group. The average value
of the children chest circumference is 48.29+0.42 cm in the
main group, while it is 47.55+0.4 in the comparison group.
Hence, the expected value of children height and weight
in the main and comparison groups are reliably different,

© GMN

while the difference between average values of head and
chest circumference is not perceptible.

The Data on Deciduous Tooth Eruption.

The data on the number of teeth in the 6-month children
with fetal normosomia is available in 121 medical records.
Twelve (10.7%) records indicate that tooth eruption started
at the age of 4.5 — 5.5 months. Sixty two (51.2%) children
have not had a single tooth at the age of 6 months.

Two hundred eighteen children with fetal normosomia have
data on the number of teeth erupted till the age of 11 — 12
months, among them 188 (86.%) children have 6 — 10
teeth at the age of one year, which is considered normal,
and only five (2.3%) children with fetal normosomia have
two teeth at the age of one year. Four (1.8%) children have
eleven or more teeth. According to [5], the acceleration of
child development leads to early deciduous tooth eruption
in the generation of healthy children, which does not agree
with this study.
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The data on the number of teeth at the age of 6 months are
available for 121 children with fetal macrosomia. Among
them, eight (6.6%) children have tooth eruption started at
the age of 4-5 months. Till the age of 6 months, eighty five
(70.2%) children have not had a single tooth.

Data on the number of teeth at the age of 11-12 months
are available for 125 children with fetal macrosomia. One
hundred (65,4%) children have 6-10 teeth at the age of
11-12 months, four (2.6%) children have not a single tooth
at the age of one year, and three (2%) children with fetal
macrosomia have 2 teeth at the age of 1 year. Five (3.3%)
children have 11 or more teeth at the age of one year.

To determine the difference between macrosomic and
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normosomic children in the average time of first tooth
eruption and the deciduous teeth growth rate, the children’s
medical record data on the number of teeth that the children
have at the age of 4 to 12 month have been analyzed. The
parameters of the linear regression models that predict the
number of teeth at a certain age have been calculated. The
data on girls and boys are calculated separately.

Table 5 shows the amount of statistical data for children
with both fetal macrosomia and normosomia at birth.

The number of records for macrosomic vs normosomic
boys and for macrosomic vs normosomic girls shows a
variation that does not exceed a factor of 3in all age groups
under consideration.

Table 4. Average children weight, height, head and chest circumference at the age of one year for children with both
fetal macrosomia and normosomia at birth

Body weight Height Head circumference Chest circumference
Year of] (kg) (cm) (cm) (cm)
Birth Macrosomia Macrosomia Macrosomia Macrosomia
Normosomia Normosomia Normosomia Normosomia
2001 11.65+0.63 80+3.03 47.5+1.45 50+1.88
10.36 £ 0.52 76.06 £ 1.78 46.26 £1.01 46.59 + 1.46
2002 11.07 +£0.66 16 +4.79 46.9+2.14 48.13+£2.09
10.39+£0.74 76 +£1.26 46.15+1.13 469+ 1.79
2003 1116+1 76£4.5 4733 £2.87 49.67+£7.99
10.43 £ 0.62 76.12 +1.55 4642 +£1.28 4827+1.3
2004 10.91 £ 0.73 77 £1.55 48.44 £ 3.54 48.5+39
10.68 £ 0.48 76.06+ 1.9 46.72 £ 0.62 4891 +1.38
2005 11.63 £ 0.85 79.83£2.71 47.63£2.71 49.89 £2.79
10.42 £ 0.69 75.33+£2.21 46.13 £0.88 48.63 £ 1.39
2006 11.99+1.64 78.13+4.59 47+1.63 49.33+£2.45
10.49+0.7 74.4 +1.66 4575 +£2.19 473 +£3.65
2007 11.45 £ 0.55 78.95+1.61 47.18 £1.08 48.55+1.14
10.47 £ 0.62 76.61 +1.81 46.94 +0.81 4731+0.82
2008 11.1+0.5 76.83 £ 1.81 46.81+1.14 47.75+£1.09
10.27 £ 0.46 75.58+£1.25 46.69 + 1.87 4731+1.26
2009 11.2£0.55 77.63 +£2.06 46.31+1.24 4831+ 1.64
9.96 +0.57 77.04 +£ 1.46 46.13 £ 1 47.13+1.18
2010 11.42£0.47 78.06 +1.68 47.28+0.84 48.84+0.92
10.48 £ 0.53 75.46 £ 1.38 4542 +£2.19 46.8 £1.57
2011 10.92 £ 0.44 77.11 +£0.96 46.36 = 0.63 47.11+1.46
10.13+£0.96 76.9 +£2.37 46.4 +£1.48 4735+£2.15
2012 10.98 £+ 0.66 77.24 +£2.02 46.65 +0.76 47.14 £ 1.05
9.75+0.48 75.44 £ 1.44 4572 £1.39 46.94 + 1.25
2013 10.69 £0.74 77.27+1.85 46.09 £+ 0.97 4791+£1.23
10.67 £ 0.64 75.9+1.04 46.5 +0.88 48.44 + 1.04
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Table 5. Summarized data on the amount of statistics for children
with both fetal macrosomia and normosomia at birth

Groups Macrosomia Normosomia
Participants Boys Girls Boys Girls
Total number of medical records 168 83 147 88
Number of data in medical records
for 4-12-month-old children 606 272 >4l 296
Number of data in medical records 53
for 4-month-old children ) ) )
Number of data in medical records
for 5-month-old children >3 33 46 21
Number of data in medical records
for 5.5-month-old children >2 32 45 22
Number of data in medical records
for 6-month-old children 7 40 81 3
Number of data in medical records
for 7-month-old children 69 37 >8 39
Number of data in medical records
for 8-month-old children >3 27 46 3
Number of data in medical records
for 9-month-old children 62 24 >4 31
Number of data in medical records
for 10-month-old children >2 27 49 2
Number of data in medical records
for 11-month-old children 46 15 38 19
Number of data in medical records
for 12-month-old children 84 37 124 &

The straight lines obtained from the regression analysis
are as follows:
z=1(0.939+0.030) n — (4.891 + 0.246)

(1

for boys with fetal macrosomia,
z=(1.039 £ 0.027)n — (5.451 £ 0.242)

2

for boys with fetal normosomia,
z=1(0.894 +0.043)n — (5.077 + 0.356)

3)

for girls with fetal macrosomia,
z=(1.009 £ 0.037)n — (5.519 + 0.338)

“4)

for girls with fetal normosomia,
where z is the number of the teeth, » is the age of the cor-
responding children in months.

The coefficients of determination have turned to be suffi-
ciently large and to vary in the range of 0.61 — 0.73, which
shows that the relationship between the dependent variable
(number of teeth) and the predictor (age) is adequately
represented by the linear regression.

The third row in Table 6 shows the average age (i.e., n) until
the child has no teeth, which is estimated from Equations
(1 —4)forz=0.

Table 6. Multiple linear regression analysis of the data on the children
with both fetal macrosomia and normosomia at birth

Groups Macrosomia Normosomia
Participants Boys Girls Boys Girls

n, month (average age the child 5.21+0.43 5.68 = 0.67 5244037 5.47 % 0.54

has no teeth, month)
Teeth growth rate, teeth per month 0.939 +0.030 0.894 +0.037 1.039 +0.027 1.009 + 0.037

Average age the child has 1 tooth, month|  6.15 + 0.46 6.57+0.71 6.28+0.4 6.48 +0.58

Average number of tecth 6.34+0.61 5.65+0.87 7.02+0.57 6.59 % 0.78
at the age of one year

© GMN
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The fourth row in Table 6 shows the average teeth growth
rate (coefficient at n) in Equations (1 — 4).

The fifth row in Table 6 shows average age (i.e., n) of the
child when they have one tooth (z=1 in Equations (1 —4)).
The sixth row in Table 6 shows the average number of
teeth at the age of one, which is estimated from Equations
(1-4),1.e,zforn=12.

All estimates in Table 6 are presented with the correspond-
ing 0.95 confidence intervals.

The estimates in the third row in Table 6 suggest that chil-
dren usually have no teeth before the first or second week
in the sixth month of their life, and the boys usually have
the time of first tooth eruption slightly earlier than the girls,
yet this estimate is not reliable because it falls within the
confidence interval. The difference between the age when
the first tooth eruption occurs in the children of the same
gender with fetal macrosomia and in the same children with
fetal normosmia is considerably lower than the difference
for the same children of opposite gender.

Consider the differences in the teeth growth rate in the girls
and boys with both fetal macrosomia and normosomia at
birth. Table 6 (forth row) shows that the difference in the
teeth growth rate in the boys and girls with macrosomia
or normosomia is insignificant: the rate for the boys is
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slightly higher than for the girls although the difference is
above a significance level of 0.05. The teeth growth rate
in the boys (girls) with macrosomia is less than the teeth
growth rate in the boys (girls) with normosomia, and the
difference of approximately 0.1 teeth per month is below
a significance level of 0.05.

Table 6 (fifth row) shows that the average age when the
child has 1 tooth falls within the 6.15 — 6.57 months range
when the 0.95 confidence intervals overlap.

Table 6 (sixrth row) shows that the average number
of teeth at the age of one year in the boys (girls) with
macrosomia is less approximately by 1 tooth than the
average number of teeth at the age of one year in the boys
(girls) with normosomia, although the 0.95 confidence
intervals overlap.

The difference between the number of teeth observed and
the number of teeth determined from the regression model
(residual) is a random variable. The normal distribution of
these residuals is a necessary and sufficient condition for
the regression analysis to be applied correctly. The data are
binned with regard to the residuals and the corresponding
histograms have been computed and analyzed. Figure
1 and Figure 2 show the histograms for girls and boys,
respectively.

100

2

40

A Preccn

-G -2 -2 0 2 4 [+] 8

Fig. 1. Residual distribution for macrosomic girls (left panel) and normosomic girls (right panel)
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Fig.2. Residual distribution for macrosomic boys (left panel) and normosomic boys (right panel)
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The left panels in Figures 1 and 2 show histograms for
children with fetal macrosomia, and the right panels for
children with fetal normosomia. The red lines in the panels
represent expected normal distributions of the residuals.
The chi-square goodness-of-fit test has shown that our
sample of data has a normal distribution with a significance
level of 0.05. This result also confirms the applicability of
the regression analysis in our case.

Nevertheless, it is necessary to mention that there is a
difference between histograms showing the distribu-
tions of the residuals obtained for the children with fetal
macrosomia and for the children with fetal normosomia.
Specifically, the standard deviation for macrosomic boys
and girls is greater than for normosomic boys and girls,
and a second maximum appears in the histogram for
macrosomic girls.

The latter can suggest that the processes acting intrauter-
inely exert their effects and result in macsomia due to
either the intrauterine obesity, or greater intrauterine body
growth rate, or a balanced increase in intrauterine body
weight and height.

Hence, this retrospective statistical study shows the exis-
tence of particularity in the process of odontogenesis in
both girls and boys born with fetal macrosomia.

Altogether, the study requires an increase in statistical data
to clarify particular properties and to find new features in
the processes that are associated with high body weight
at birth.

Conclusions.

1. This study have confirmed that the number of pregnan-
cies and deliveries influence the likelihood of having a child
with fetal macrosomia. At the same time, evidence for a
greater likelihood of having a child with fetal macrosomia
in the older parents has not been found.

2. The data analyzed do not confirm an increase in height-
weight parameters at birth for children with fetal macro-
somia and normosomia when averaged over a period of
13 years.

3. The difference in the expectations of height and weight
for the children in the macrosomic and normosomic
groups remains reliable until the age of one year, while
the difference observed in the averaged values of chil-
dren’s chest and head circumference at the age of one
year is not reliable.

4. The retrospective statistical study has also shown that
fetal macrosomia leads to the disruption in the develop-
ment of the maxillofacial system. Children born with fetal
macrosomia have, on average, a lower rate of teeth growth
and a greater spread in the number of teeth that have erupted
by a certain age.

© GMN
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SUMMARY

AN ERUPTION PATTERN OF DECIDUOUS TEETH
IN CHILDREN BORN WITH FETAL MACROSO-
MIA DURING THE FIRST YEAR OF LIFE

Garmash O.

Kharkiv National Medical University, Therapeutic Den-
tistry Department, Ukraine

The paper aims at studying the effect of body overweight
at birth on the dental health of 482 children in the Kharkiv
City (Ukraine) during their first year of life over the 2001
and 2013 interval.

The macrosomia set is comprised of the medical records
of the children born with fetal macrosomia, and the nor-
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mosimia set of the medical records of the children born
with weight and height that correspond to the gestation
age. The gestation age of all children is 37 to 42 weeks'.

To determine the average time of first tooth eruption and
deciduous teeth growth rate for each of the sets under
study, we have used the hypothesis about a linear depen-
dence between the number of erupted teeth and the age of
the child.

Processing statistical data is performed applying the mul-
tiple linear regression analysis.

The reasons for macrosomia in the children are examined.
The number of pregnancies and deliveries influence the
likelihood of having a child with fetal macrosomia. A
greater likelihood of having a child with fetal macrosomia
in the older parents is not found.

The correlation between the states of a child at birth (mac-
rosomia/normosimia) and terms of deciduous tooth erup-
tion (the delayed/timely/early eruption) expressed in a
number of teeth at the age of one year is determined.

The difference in the teeth growth rate between the boys
and girls within the both sets are insignificant. The chil-
dren born with macrosomia have a lower rate (approxi-
mately 0.1 tooth per month) of teeth growth and a greater
spread in the number of teeth that erupt by a certain age.

Keywords: fetal macrosomia, deciduous tooth eruption
time.

PE3IOME

OCOBEHHOCTH IMPOPE3bIBAHUSA BPEMEH-
HBIX 3YBOB VY JIETEM NEPBOI'O I'OJIA )KU3HU,
POXKJIEHHBIX C MAKPOCOMMEW

TI'apmam O.B.

Xapvrosckutl HAYUOHATLHBIN MEOUYUHCKULL YHUBEpCUmMEN!,
Kagheopa mepanesmuyeckol cmomamonocuu, Yxpauna

Ilenbto MccrenOBaHUS SABUJIOCH U3yUCHHUE BIMSHUS H3-
OBITOYHOTO Beca Teja MpU POXKICHUU (MaKpOCOMHHM) Ha
HpolLecc Mpope3biBaHus 3y0OB B TEUEHHE MEPBOrO roja
JKU3HU y neteil XappkoBckod momymsaiuu. OqHa U3 3a-
Jlad MCCJIEeIOBAaHUs — M3yUYeHHE MPUYUH, MPUBEIIIUX K
MaKpOCOMUH, a TAKKE ONPEeNICHIE KOPPEIAIMH MEXITy
CTaTycoM peOeHKa IPU POXKICHUHN (MaKpOCOM MM HOPMO-
COM) U CPOKaMH IIPOPE3bIBaHKsI BPEMCHHBIX 3y00B (paHHee,
3ara3pIBaroIlee UM CBOEBPEMEHHOE), KOTOPBIE OTpaxa-
FOTCs Ha YnCIie 3y00B peOCHKA B BO3PACTE OJJHOTO rojia.

Craructuueckuil Matepuan coopan B Ne23 ropomckoit
JIETCKOM KIWHHKe T. XapbkoBa. lIpoaHanusupoBaHo
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482 ucTOpUU pa3BUTHUA JACTEH, POXKACHHBIX B MEPHOJ
2001-2013 rr. OCHOBHY!O TpYIIy COCTAaBMJIM 3aHCH U3
MEIUIMHCKON JTOKYMEHTAlUU JIeTel, POKIEHHBIX B CPOK
(recTannoHHBIHM Bo3pacT oT 37 10 42 Heaenb) ¢ MaKpoCo-
Muel wioja. I'pynna cpaBHeHUS COCTOUT U3 MEAULIMHCKON
JIOKYMEHTAIINH IETeH, pOXKAECHHBIX B CPOK, OTHAKO C HOP-
MaJIbHBIMU JUISI TECTAIIOHHOTO BO3pacTa (HOPMOCOMHUS)
Macco-pOCTOBBIMHU NapameTpamu. J{nis onpenenenus cpe-
HHX CPOKOB IIPOPE3bIBAHUSI [IEPBOTO 3y0a, a TAKIKE CPEAHEH
CKOPOCTH pOCTa 3y0O0B JUIsl KaXJI0¥ U3 UCCIIELyeMBbIX IPYIIIT
UCIIOJIB30BaHa TUIIOTE3a O TOM, YTO MTOCJIE Hayasa mpope-
3BIBAHUSI YHCIIO TPOPE3ABIIUXCS 3yOOB JINHEHHO 3aBHCUT
oT Bo3pacta pederka. O0padboTka CTaTUCTHICCKUX TAHHBIX
U TIPOBEPKA COCTOATEIBHOCTH TUIIOTE3bI OCYIECTBICHBI C
ucnons3oBanueM nmporpammuoro nakera STATISTICA 6.0
(Mozymb “MHOKECTBEHHAS perpeccus’).

Pe3ynbTarsl Hecae10BaHUS TTOKA3aJIH, YTO C YBEIMUCHUEM
KOJIN4eCTBa OEPEMEHHOCTEH 1 POIOB MaTepH yBEINYHBa-
€TCsl BEPOSITHOCTh POXKICHHUSI peOCHKA C MaKpOCOMHEH.
JlaHHbIE 0 TOM, 4TO peOCHOK-MaKpPOCOM Yallle POXKIAETCS y
poauTenei crapiiero Bo3pacrta pe3yIbTaThl IPOBEICHHOTO
UCCIICIOBAHUS HE MOATBEP/IUIIN.

Pa3nuna Mexy TemnaMu pocta 3yooB y MaIBYMKOB U JIEBO-
YeK KaK B IPYIIE MAKPOCOMOB, TaK H B TPYIIIIC HOPMOCOMOB
He3HauuTesbHa. JleTH, poxIeHHbIe ¢ MAKPOCOMUEH IUIoza,
UMEIOT B CpeIHEM OoJIee HU3KYIO CKOPOCTB POCTa 3y00B (IIpH-
OmusutensHo Ha 0,1 3y0a B Mecsily) B CpPaBHEHUH C JICTHMH
COOTBETCTBYIOILETO I10JIa, OJHAKO ¢ HOPMAJIbHBIMU MAacco-
POCTOBBIMH ITApaMETPaMH ITPU POXKICHUH. Y HUX TaKoKe HaO-
JIFo7IaeTCst OONIBIINI Pa3OdpoC B KOJIMYECTBE MPOPE3aBIINXCS
K OIPE/ICTICHHOMY BO3PACTy BPEMEHHBIX 3y0O0B.
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VJIBTPA3SBYKOBAS JIUATHOCTUKA CMEINIAHHOM ®OPMbI ITPOTEHHOI'O
BEPXHEYEJIIOCTHOI'O CUHYCUTA CTOMATOI'EHHOI'O TPOUCXOXIEHUS

Bapxanersin C./J0.

I3 «3anopooicckasn axademus nocieouniomno2o oopasosanus M3 Ypaunoiy,
KagheOpa xupypeuveckou u mepanesmuyeckol cmomamono2u, Ykpauna

AHanu3 auTepaTypbl NOCIEAHUX JIET YKa3bIBaeT, 4ToO B
[IaTOr€HEe3€ CTOMATOTEHHBIX BEPXHEUEITFOCTHBIX CHHYCUTOB
MIPEBAJMPYIOT Pa3InYHbIE SATPOTreHHbIE (QakTopsl [5,7].
OpHUM U3 Takux (aKTOpPOB SIBIISIIOTCS WHOPOJHBIE Tela
CTOMATOT€HHOTO IPOUCXOXKJEHUS B MPOCBETE CHUHYcCA.
B »THO-naroreHeTHuecKkoi KiaccupUKaMy SATPOrEHHOMN
IPYyNINbl CTOMATOTEHHBIX BEPXHEUENIOCTHBIX CUHYCHUTOB
JIaHHBIE CIIyyau pa3BUTHsI CHHYCHUTA OTHECEHbI K CMEIlIaH-
HOH (hopme 1 cocTaBisitOT OKoIIo 21% Bcex rocuTain3u-
POBaHHBIX C BOCMAJIEHUEM BEPXHEUENIOCTHOM nma3yxu [1].

B ocHOBe jcueHUs] CTOMATOTCHHBIX BEPXHEUYCITHOCTHBIX
CHHYCHUTOB JICKUT KOMILUICKC TEPAIIEBTHUCCKUX U XUPYP-
THYECKUX MEpONpHTHiL. LIenh TepaneBTHYeCcKoro JICYCHUS
— BO3JICHCTBHE HA MATOTCHHYI MUKPOOHYIO ¢uiopy [3].
HaznaueHue aHTHOAKTEpPHAIBHBIX MPENAPATOB B OCTPOM
(aze Oone3Hn Ha aMOYIaTOPHOM IPUEME U B HAYaJIbHOM
nepuojie peObIBaHMs OOJIBHBIX B CIICIIHATU3UPOBAHHBIX
OTJICNICHUSIX YAl TIPOBOIUTCS aMIupudecku. [IpenBapu-
TEJbHAS AHTUOMOTUKOTEPAIIHS IPOJIICBACT [IEPUOJ] TOCITH-
TaJbHOTO JICYCHUS TAIMEHTOB, a €¢ HEOOOCHOBAaHHOCTh
MOXET CTaTh HEMOCPEICTBCHHOMN MPUYMHON MOSBICHUS
PE3UCTCHTHBIX ITAMMOB MUKPOOPTraHU3MOB, TUCOM03a U
BSUTOTO 3aTSKHOTO TeYeHUs cunycuta [3,4].

Lenbio XUpypruvecKkoro JeYeHus! SIBISIETCs] yCTpaHeHHe
HUCTOYHUKA WH(EKIMHU, HAIPUMEP MPUYUHHOTO 3y0a,
[IPU €r0 HAJIMYMWH, YJaJICHUEe WHOPOJIHBIX TeNl U3 CHHYCa
MIOJIUIIOB, U3MCHECHHOM CIM3UCTON O0OJIOUKH, 3aKPBITHE
OPOAHTPAILHOTO COYCThsl. Bce Xupypruueckue MaHuILy-
JISIUU B CHHYCE MPOBOJASATCS [OCIIE KYITUPOBAHUS OCTPOTO
BOCIAJICHUsI TepaneBTuyeckuMu Metofami [5]. [Toatomy
Ba)KHEHIIIMM MOMEHTOM B IUIAHUPOBAHUU JICUECHUS SITPO-
TEHHOT0 BEPXHEUYEIIFOCTHOIO CUHYCHTA SIBJISIETCSI HE TOJILKO
YCTaHOBJICHUE HAJTMUMSI TATOJIOTMUECKOTO MpoIiecca 1 ero
(bopMBI, HO ¥ OIIpE/eNICHHE XapaKTepa Win (a3bl BOCIA-
JINTEJIBLHOTO mpotiecca [6].

B coBpeMeHHOI KIIMHUKE aKTyaJIbHOH 3a/iauell ocraercs
paHHSISI TUarHOCTHUKA OCTPOTO BOCIIAJICHUsI BEPXHEUYEIIOCT-
HOM Ma3yXxu MpH OTCYTCTBUU BBIPAXKEHHBIX KIMHUUECKUX
CHUMIITOMOB 3a0oJyieBaHusA. HemMamoBaXXHBIM SBIISIETCS
BOIPOC MaJIOMHBA3UBHOCTH JUArHOCTHUYECKUX METO/OB
U CTOMMOCTb Ipoueayp. Bricokas 4yBCTBUTENBHOCTh K
JKUJIKUM KOMIIOHEHTaM, 0€30IaCHOCTh M HU3Kasi CTOUMOCTD
VIABTPa3BYKOBOTO HcCCle[0oBaHus B B-pexxume siBisiercs
Haun0oJIee JOCTYITHBIM JJIsl OOHAPYKCHUS OTEKa MEMOpPaHBI
[Huaitnepa [8]. llupokoe BHEApPEHHE YIBTpacOHOTpadUU
B KJIMHUYECKYIO CTOMATOJIOTUIO MTO3BOJIHT MTOBBICUTH 3()-
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Q)CKTHBHOCTL AUArHOCTHUKU Pa3IMIHbIX (bOpM ATPOTCHHOI'O
BCPXHEYCIIFOCTHOI'O CUHYCUTA.

Llenpro mMcciieoBaHus SIBUIIACH OIEHKa 3()(PEKTHBHOCTH
YABTPa3BYKOBOI'O UCCIEOBAHUS B AMArHOCTHKE CMEIIaH-
HOH (pOPMBI ATPOTCHHOTO BEPXHEUEITIOCTHOTO CHHYCHUTA.

Marepuaa u metToabl. JIByXxMepHOE yIbTPa3ByKOBOE
HCCIIeIOBaHMe BepxHeue tocTHbIX masyx 21 (100,0 %)
nanuenty (cpexHuii Bospact 40,2+14,0 roxa) co cmenia-
HOHU (hOpPMOH SITPOTEHHOTO BEPXHEUEITIOCTHOTO CHHYCUTA
CTOMATOI'€HHOTO IPOUCXOXKAECHUS IPOBOJMIIN YIBTPa3BY-
KOBbIM JuarHoctuueckuMm anmnapatom ACUSON X 500,
ATSmod.539 (SIEMENS) B B-pexxume o metoauke B.B.
[[TunenkoBo# [6] ¢ MpUMEHEHHEM JIMHEWHOTO JaTyuKa C
JUIMHOH paboueil MoBepXHOCTH 37 MM, C YaCTOTHBIM pe-
>kumMoM 7,5-10 MTI'.

JluarHo3 cMmemaHHOW (OPMBI SITPOI€HHOT'O CHHYCHTa
CTaBWIM Ha OCHOBaHMU JIAHHBIX KIMHHYECKOTO M PEHT-
TeHOJIOTMYECKOr0 MCCIIeI0BaHUM 1ocie oOHapyKeHUs
CTOMaTOT€HHOTO WHOPOJHOTO Tejla B MPOCBETE CHUHYCA.
O6nomok ynaneHHoro 3yoa BbisiBiieH B 12 (57,1%) BepxHe-
YEeJIOCTHBIX Nazyxax (puc. 1), I1oMONPOBOYHBII MaTepHa
—B9 (42,9%) cunycax (puc. 2). OneHKy naToJoru4ecKux
M3MEHEHHH B Ma3yXax U UX WHTEPIPUTALNIO HPOBOIHIH
COITIACHO U3BECTHBIM KpHUTEpUsIM [2,6].

Pesynbrarel uccienoBaHus B TaOIHMIAX IPEICTABICHBI B
a0COIIOTHBIX 3HAYeHMAX (abs.), B JOJAX, BBIPAKEHHBIX
nporeHTamu (P) u B ommbOkax monu (S£P). Crarucru-
YeCKHi aHann3 aOCOJIIOTHBIX BEJIMYMH IOJYYEHHBIX pe-
3yJIBTaTOB MPOBOIMIN MeToioM CThbIOZIEHTA, CpaBHEHUE
JIOJIEH — METOJIOM .

PesynbTaThl U ux o0cy:xaenue. [Ipu nepBUYHOM KIMHU-
YeCKOM 00CJIEIOBAHMH TALMEHTOB CO CMEIIaHHON (OpMOit
SITPOrEHHOTO BEPXHEUYEIIOCTHOTO CUHYCUTA OTEK MSTKHUX
TKaHel nula BeisiBieH B 28,1% cirydaes.

[To maHHBIM OBYXMEPHOW YIBTPAacOHOTpa(pUU CPEIHUI
MOKa3aTesib TOJINMHBI MITKUX TKaHEW MO MPOCKIIHU
NepeIHEN CTEHKH BEPXHEUYEIIFOCTHOTO CUHYCA C HATMYHEM
MHOpOAHOTO Tena coctaBmi 13,04+2,7 MM, Ha 370poBOM
cropone — 12,0£2,7 mm. Pasuuna cocrasmna 1,0 MM (7,7%).
B 11 (52,4%) HaOnmroneHusIX MOKa3aTe Iy TOJIIHBI MSITKUX
TKaHEH MMOJIIa3HIYHOM 001aCTH Ha OOJIBHOM 1 37I0POBOM CTO-
ponax ObuM onHaKoBbL. B 3 (14,3%) HabmoneHnsIx pa3Huna
MEXK/TY MOKa3aTesIMU Ha 31I0POBOM M IOPAKEHHOM CTOpOHAX
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Puc. 1. Cuewannas gpopma ampoecento2o eepxneuenoc-
Ho20 cumycuma cnpasa. Hnopoonoe meno 6 npoceeme
CuHyca - 06nomMox KopHsa 3yoa. Konycro-nyuesas Komnbwio-
mepHas momocpagus (cazummanbHwili cpes)

cocramia 1 mm. ITo 1 (4,8%) ciyqaro pa3Huna JaHHBIX MO-
KasareJei cocraBima 2 MM u 3 M. Y 2 (9,5%) marweHTOB — 4
MM, YTO YKa3bIBAET HA BHIPAYKEHHBIN OTEK TKAHEH.

CoracHO JaHHBIM JIUTEPATYPHI [2], TONIIMHA CIU3UCTON
000II0YKH, KOTOPast B 37I0POBBIX Ma3yx Ha Y3 HaxoanTcs
B npenenax 4,74 (+0,42) MM, npu KarapaiabHOH (opme
PUHOCHHYCHUTA yTOJIIAETCs 10 12 MM, IpH THOWHOH (op-
M€ — J10 8 MM, NpU peMuccuu — 10 2 MMm. B uccnenyemoii
TpyIIe TOJIINHA CIM3UCTON 0OOJIOUKH, MTOKPBIBAIOIICH
MEPEIHIOI0 CTEHKY 3/J0POBBIX BEPXHEUETIOCTHBIX Ma3yX,
COCTaBWJIa, B cpeaHeM, 7,7+1,3 MM, a mazyx ¢ IpuUCyTCTBU-
€M MHOpOjHOTO Tena B rpocsere — 10,1+1,7 MM (pa3auma
B 2,4+0,6 mm (23,7%).

OXOreHHOCTh MEMOPaHBI BEPXHEUCIIOCTHOH 1a3yXu ompe-
JensieTcs CyObeKTHBHO M 3aBHCUT OT €€ aKyCTHYECKHX
cBoiicTB [6]. Bo Bcex 18 (85,7%) 3m0poBbIX ma3zyxax, B
KOTOPBIX OblIa BO3MOXXHOCTH BH3yaJM3allUH CIM3HCTON
000JI0OUKH, TIOCITIEIHSSI COHOTpAaUIECKN OIEHEHa Kak
oOBIYHas, 310pOBasi — n303xoreHHas (tabmuma 1). Cpeau
MTOpaXEHHBIX Ta3yX Takas OlleHKa rmocrasieHa B 8 (38%)
ciry4asx. [IoBbIIeHHAs 3XOT€HHOCTD (THUIIEPIXOTEHHOCTh )
C ydJacTKaMH YIIJIOTHEHHsI, BbI3BaHHAS YTONIICHHUEM H
CKJIEp0o30M MeMOpaHbl, oOHapyxkeHa Takxke B 8 (38%)
ciydasx (p>0,05), B ToM uncIie ¢ HaTMYHUEM BKITFOUECHHH He-
nipaBHIbHO opmbl — B 2 (9,5%). Ocabnenne sxocurnana
(TMIO3XOT€HHOCTD) 33 CYET JKUJIKOrO KOMITOHEHTa — BBI-

Puc. 2. Cuewannas gpopma ampoecenno2o eepxeuentocm-
HO2o cunycuma cnpasa. Hnopoonoe meno 6 npoceeme
CUHyca — KopHeeoil cepuemux. Konycrno-nyuesas komnvio-
mepHas momozpamma ((ppoumansvHulii cpes)

MOTa B TOJIMIE CIIM3UCTON OTMEUeHO B 5 (23,8%) cuHycax
(p>0,05). OTcyTcTBHE CONEP)KUMOTO — aKyCTHIECKAs TCHb
— KapTHHa HeM3MEHEHHOTO cuHyca oTMedena B 10 (47,6%)
ciryyasix, p<0,05 (puc. 3).

Puc. 3. Cuewannas popma ssmpoz2ennozo eepxmedenocni-
HO20 cunycuma. /[gyxmepHoe yIompaseykogoe uzoopa-
JHceHIe 8epXHeuentoCm1ol nazyxu. 1 — monuwuna mMsaeKux
MKaHel no npoeKyuu nepeoHell CmexKu nazyxu, 2 — 6oe-
HYMas nepeonsisi KOCMHAs CMeHKa nazyxu, 3 — Causucmast
0001104KU NA3YXU 0OHOPOOHAS, YMONUEHA HEPABGHOMEPHO,
4 — cunepsxozeHHOe BKAIOUEHUE HA CIUBUCTOU NepeoHell
cmenKu, 5 — akycmuyeckas meHb

Tabnuya 1. OxoeerHocmb cAU3UCMOU 0DOIOUKU BEPXHEUETIOCIHOL NA3YXU
npu mpasmamuyeckom asmpo2ensom cunycume (n=21)

YabTpa3ByKoOBOH NPU3HAK CJAM3HCTOM YacTora BCTPE4aeMOCTH p
000/109KH abs. P+S
TUIOYXOreHHAS 5 23,8+9,2 >(,05
THIIEPIXOTCHHAS 8 38,0+ 10,6 >0,05
H309XOreHHas 8 38,0+ 10,6 >(,05

npumedanue: p - docmoeepﬂocmb pasHuybl nokaszamernetl
Cco ecemu ucczzedyeMblMu noxkasamenimu
© GMN 25
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Tabnuya 2. Cooepoicumoe 6epxHeueiocmuol nasyxu npu mpasmamuieckol popme smpozennozo cunycuma (n=21)

. YacToTa BCTPE4aeMOCTH
YabTpa3ByKoBOil IPU3HAK p
Aéc. P+S
THIICPIXOTEHHOE 7 33,3+10,3 p?<0,05
p'<0,05
+
THTI05XOTE€HHOE 1 4,8+4.,6 p3< 0,05
aHYXOIEHHOE 3 14,3+7,6 p’< 0,05
AKKyCTHYeCKasi TeHb 10 47,6109 p*=0,05
Y p*<0,05

npumeuanue: p' — docmogepHocms paznuybl YACMOMbL 8bIAGIEHUS NPUSHAKA C HACTMOMOU SUNEPIXO2EHHOCTIU,
suauuma npu <0,05; p’ — docmosepHOCmb Pa3HUYbL HACMOMbL BbISELEHUS NPUSHAKA C YACMOMOU 2UNOIXO2EHHOCTIU,
suauuma npu < 0,05; p* — 0ocmoseprnocms pasnuybl 4acmomvl GblA6IEHUS NPUSHAKA C YACTIOMOU AHOIXO2EHHOCMU,
suayuma npu < 0,05; p* — 0ocmoseprocmv pasHuybl Hacmonivl 8bIsAGLEHUsL NPUSHAKA C YACIOMOU AKYCMUYeCKOU meHu,
snauuma npu < 0,05

Puc. 4. Cmewannas opma ampoecenno2o eepxmeue-
mocmuo2o cunycuma JgyxmepHoe yiompazeykogoe u3o-
bpaoicenue sepxneuenrocmuoul nazyxu. Onedensemcesa: 1
— MONWUHA MSCKUX MKAHEU 8 NPOeKYUU nepeoHel CMeHKU
nasyxu, 2 — 602Hymasi nepeoHsisi KOCNHAs CMEHKA NA3YXU,
3 — pasnomepno ymonwennas ciusucmas, 4 — eunepaxo-
2CHHBII CUSHAIL 8 MO e CAUSUCTMOLL, 5 — AHIXO2eHHOEe 00-
paszosanue (Kucma), CRASHHOE CO CAUIUCTOU 0O0NI0YKOIL,
6 — omcymcemeue 6uU3yanu3ayuU 3a0Hetl CIEeHKU.

I'mnepaxoreHnoe cozpepxumMoe obHapyxeHo B 7 (33,3%)
maszyxax, 4TO MOIJIO OBITH CIEACTBHEM XPOHHYECKOTO
CHUHYCHUTAa WM THOMHOM 3Kkccynauuu. Hanuune rHoiHOro
BBINOTa MoaTBepauiock B 1 (4,8 %) cmydae, mo xapax-
TepHOU TIpu AByX(a3HOU coHOrpadum TUHEHHOW TEHU
3a7Hel cTeHKH cunyca. BesiBnennsie 6 (28,6%) cmydasx
THIIEPIXOTCHHBIC BKIIIOUSHHUS PA3TMIHOTO AUaMeTpa anud-
(epenmposars He yaanock. [Ipeanonoxkenue o npupozae
THIIEPIXOTCHHBIX BKJIIOUCHHUH (TTOJIUI WM MHOPOAHOE
TEJI0) COCTABISUIN IO CTENCHN BBIPAKEHHOCTH 3BYKOBO-
TO CHTHAJIa, TNIOTHOCTH U (popme obpasoBaHmii (puc. 4)
I'mmosxoreHHOE COAEPKMMOE KaK MPU3HAK MPUCYTCTBUS
KHMJKOCTHOTO KOMIIOHEHTA B Ma3yXe OTMEYEHO BCETO B |
(4,8%) ciryaae (p<0,05). AHIXOTEHHOE COAEPIKUMOE — KH-
CTO3HO M3MEHEHHas cinu3uctas odomouka (14,3 %) 6s110
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JOCTOBEPHO MEHbIIIE aKycTHueckon Tenu (47,6%), p<0,05
(Tabmuma 2). Paznuaus Mex Iy 9acToTOi BCTpEUuaeMOCTH
asyx ¢ THIEPIXOTeHHBIM COJICPIKUMBIM M HEN3MEHEHHBIX
nasyx IpH CMEIIAHHOH (opMe CHHYCHTa CTaTHCTHYECKH
nmoctoBepHHI (p<0,05).

[Tpn ocTpbIX pPUHOCHHYCHTAaX HEOJHOPOAHAS 3XOCTPYKTY-
pa, TakKe Kak ¥ HEpaBHOMEPHOE yTOJIIEHUE CIU3HCTON
000JI0YKH ABJACTCS MPU3HAKOM THOWHOTO CHHYyCHTA [2,0].
[TpoBenenHbIe HAOMIOACHUS TTOKA3aJIH, YTO JJAHHBIC U3Me-
HEHHS [IPU CTOMATOTEHHBIX CHHYCHTaX ¢ MEPBUYHO XPO-
HUYECKUM TEUCHHEM OOHAPYXHMBAIOTCSA IPH OTCYTCTBHHU
KIMHAYECKNX MPHU3HAKOB THOWHOTO TraiiMOpHUTa W SIBIIA-
IOTCSI CIIEZICTBHEM JTUTENBHOTO BOCIAJICHUS CIM3HCTOMN
cunyca. [Ipu cmemmanHoi popme ATPOTEHHOTO CHHYCHTA
HEOIHOPOIHASI ¥ OJHOPOAHAS SXOCTPYKTYpPa BBISBICHA
TTOYTH ¢ OMMHAKOBOH gacToToi: B 12 (57,1%) u 9 (42,9%)
CIIy4asix, cOOTBeTCTBeHHO (p>0,05). Yronmenne cinusu-
CTOH 000IOYKH TOCTOBEPHO Harie OBUIO0 paBHOMEPHOE
—B 15 (71,4 %) cunycax, p<0,05. lyrooOpa3Hnas popma
3aJHEH CTEHKH Ta3yXH, BEIABICHHAS y 9 (42,9 %) mamu-
€HTOB, yKa3blBaja Ha CEPO3HBIN XapaKTep KCCy/aTa B
mazyxe. PoBHas, mpaMmonmHeitHas Gopma 3aaHeH CTeHKN
obnapyxena y 2 (9,5%) 6onpubIXx. HepaBHOMepHOE
YTOJIIIEHUE CIU3UCTONH OO0OJIOYKM Ma3yxH, Kak MpH-
3HaK XPOHMYECKOTO BOCIIAJNICHUS MPH CTOMATOTEHHBIX
CHHYyCHUTaX, 0oTMedeHO B 5 (23,8%) mazyxax. B 1 (4,8%)
ciydae omMcaHa (parMEHTalHs CIU3UCTOW 00O0IOUKHU
— TI0Ka3aTeb OCTPOTO BOCIHATICHHUS.

Taxum 00Opa3oMm, IpH CMEMIaHHOH (hopMe SATPOTCHHOTO
BEPXHEUYCIIOCTHOIO CHHYCHTa BCTPEYAETCS KaK OCTpast
(hasza 3aboneBaHms, TaKk U 000CTPEHNE XPOHUIECKOTO
BOCIIAJICHNS, KOTOPBIE IPOTEKAOT IO TUITY KaTapajabHOTO
cuHycuta. I[Ipu 3TOM, OOMHAKOBO YacTO HaOIIOHAIOTCS:
THIIEPIXOTeHHOCTh CIIM3UCTOM, YTO YKa3bIBaeT Ha CKIIe-
POTHYECKHE N3MEHEHHS MPU 00OCTPEHUH XPOHUYECKOTO
CHHYCHUTA, aKyCTHUYeCKasl TeHb — IIPH IEPBUYHOM CHHYCHTE
U OTCYTCTBUHM XPOHHYECKOTO BOCHAJICHHS B masyxe. B
OoNpIMHCTBE HAOMIOMeHNH (hopMa 3aTHEH CTCHKH ITa3yXu
yKa3bIBaeT Ha CEPO3HYIO IKCCYIALHIO.
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BriBoabI.

1. Ilpu ynbTpa3ByKOBOM HCCIIEA0BAHUHI BEPXHEUETFOCTHBIX
Ma3yx CO CMemaHHOW (GOpMON ATPOTEHHOTO CHHYCHTA
HanboJee JacTo BBISBICHBI MPU3HAKU 30POBOH Ma3yXu
(38,0-47,6% cnyuaeB) u xpoHndeckoro BocraneHus (33,3
—38,0%).

2. YnpTpa3ByKOBast COHOTpa(ust BEPXHEUESITIOCTHBIX ITa3yX
B B-pexnmMe mo3Bonmia BEISIBUTE OCTPYIO (a3y BOCTIAIH-
TespHOrO npouecca B 23,8% ciydaes.

3. HecMoTpst Ha OTCYTCTBHE BBIPKCHHBIX KIMHUIECKUX
CHMIITOMOB OCTPOTO CHHYCHTA, JAHHBIE YIIBTPa3ByKOBOTO
HCCIIEI0BaHNS TO3BOJIMIIN CBOEBPEMEHHO yCTAHOBUTH JIHa-
THO3 ¥ BEIOpATh aJIeKBaTHOE XHPYPruiecKoe JIeueHne 6e3
MIPEABAPUTENBFHON aHTHOAaKTepuanbHON Tepanuu 76,2%
MAIeHTaM C HHOPOAHBIM TEJIOM B CHHYCE.
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SUMMARY

ULTRASOUND DIAGNOSIS OF FORMS IATROGENIC MAXILLARY SINUSITIS

Varzhapetyan S.

SE “Medical Academy Postgraduate Education of Zaporozhye of the Ministry Health of Ukraine”,
Department of Surgical and Therapeutic Dentistry, Ukraine

Purpose of the study was to evaluate the effectiveness of
diagnosis of the mixed form of iatrogenic maxillary si-
nusitis. Was studied 21 (100%) patients with a frag-
ment of a remote tooth in the sinus - 12 (57,1%), with
a filling material - 9 (42,9%) in the maxillary sinus
with an ultrasound diagnostic device ACUSON X 500,
ATSmod.539 (SIEMENS) in B-mode using a linear
sensor with a working surface length of 37 mm, with
a frequency mode of 7.5-10 MHz. The evaluation of
pathological changes in the sinuses and their interpre-
tation were carried out according to the criteria given
in the literature. Analysis of the results of the study in
the tables is presented in absolute values (abs.). In frac-
tions expressed in percentages (P) and in share errors
(S£P). Statistical analysis of the absolute values of the
obtained results was carried out by the Student method,
comparison of the shares by the 2 method.

Edema of the facial soft tissues was revealed in 28.1% of
cases, the average soft tissue thickness from the projec-
tion of the anterior wall of the affected maxillary sinus
was 13.0+£2.7 mm, the thickness of the mucosa covering
the front wall was 10.1£1.7 mm. Healthy-isoechogenic
sinus mucosa is noted in 8 (38%) cases. Echosignal weak-
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ening (hypoechoinality) due to the liquid component is in
5 (23,8%) sinuses (p>0.05).

Hyperechoic contents were found in 7 (33.3%) sinus-
es, Anchogenous contents - cystically altered mucosa
(14.3%) Differences between the incidence of sinuses
with hyperechoic contents and unchanged sinuses with
a mixed form of sinusitis were statistically significant
(p<0.05).

Thus, the criteria of a healthy sinus (in 38,0-47,6% of
cases) and chronic inflammation (33,3-38,0%) were of-
ten met. The acute phase of the inflammatory process was
noted in 23.8%.

In the mixed form of iatrogenic maxillary sinusitis,
both the acute phase of the disease and the exacerba-
tion of chronic inflammation occur, which proceed ac-
cording to the type of catarrhal sinusitis. At the same
time, hyperechoinality of the mucosa is equally ob-
served, indicating sclerotic changes - with exacerba-
tion of chronic sinusitis, and acoustic shade - with pri-
mary sinusitis and absence of chronic inflammation in
the sinus. In the absence of severe clinical symptoms of
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acute sinusitis, according to ultrasound, it is possible to
clarify the presence or absence of fluid in the sinus. In
the latter case, surgical treatment without preliminary
antibacterial therapy is indicated (in our study - 76.2%
for patients with a foreign body in the sinus).

Keywords: iatrogenic maxillary sinusitis, catarrhal sinus-
itis, mixed form of iatrogenic maxillary sinusitis, ultra-
sound diagnostic

PE3IOME

YIBTPA3ZBYKOBASI IUATHOCTUKA CMEIIAH-
HOM ®OPMbI STPOTEHHOTO BEPXHEYE-
JIIOCTHOI'O CUHYCHUTA CTOMATOT'EHHOI'O
MHNPOUCXOXKIEHUA

Bapxanersn C. /1.

I3 «3anoposiccras akademus nocieouniomHo2o oopaso-
sanust M3 Vrpaunwry, kagedpa xupypeuueckol u mepa-
nesmuueckol cmomamonozuy, Yxkpauna

Lenbio wccneoBanHus SBUIIACH OlCHKA 3()h()EKTHBHOCTH
YJIBTPa3BYKOBOT'O UCCIICOBAHUS B IMArHOCTHUKE CMEIIIaH-
HOU (OPMBI ITPOrEHHOTO BEPXHEUETIOCTHOTO CHHYCHUTA.

HccnenoBansl BepxHeuemocTHbIe naszyxu 21 (100%) narm-
eHTa, ¢ 00JIOMKOM yIasieHHOro 3yba B cunyce — 12 (57%),
C IUIOMOMPOBOYHBIM MatepraioM - 9 (43%) nocpeacTBom
yABTPA3BYKOBOTO quarHoctudeckoro anmapara ACUSON
X 500, ATSmod.539 (SIEMENS) B B-pexxume ¢ npumeHe-
HHUEM JIMHCHHOTO JIaTYrKa ¢ [UTMHOW paboveii MOBEpXHOCTH
37 MM, ¢ YaCTOTHBIM peskuMoM 7,5-10 MI'11. AHanu3 pe3yib-
TaToB UCCJICIOBAHNSI [IPE/ICTABIICH B A0COIOTHBIX 3HAYECHUSIX
(abs.), B jomsix, BeIpaykeHHBIX nporieHTamu (P) u B ommokax
nomu (S+P). Crarnctiuueckuii aHanm3 aOCOTFOTHBIX BETUYIH
TIOJTYYEHHBIX PE3YJIBTATOB IPOBOANIIH MeTOZIoM CThIOZICHTA,
CpaBHEHHUE J0JIel — METOZIOM 2.

Orek MSTKUX TKaHed nuia BbIsiBieH B 28,1% cmydaes,
CpeqHMIA TOKa3aTesb TOJIIMHBI MATKUX TKaHEH M0 POEKIUN
MePEIIHEH CTEHKH MOPAKCHHOTO BEPXHEUYETFOCTHOTO CHHYCa
cocrtaBui 13,0+2,7 MM, TONIIUHA CIM3UCTON OOOJIOUKH I10-
KpbIBaroIlel ee nepenioro cteHky — 10,1+1,7 mm. 3mopo-
Basi — U309XOT€HHAsl CITM3KCTas CHHyca oTMeueHa B 8 (38%)
ciyyasix. OcnabneHue sXocuraana (TUIIO3X0reHHOCTh) 3a
CYeT KUAKOTO KoMIoHeHTa — B 5 (23,8%) cunycax (p>0,05).

I'unepaxorenHoe coxepkumoe obHapyxeHo B 7 (33,3%)
ra3yxax, aHaXOT€HHOE COJIEP)KUMOE — KUCTO3HO H3MEHEH-
Hasl cim3ucTast odosouka - B 3 (14,3%). Paznuuust mexay
YaCTOTOI BCTPEUaEeMOCTH Ia3yX ¢ THIEPIXOTeHHBIM COiep-
YKMMBIM M HEM3MEHEHHBIX Na3yX NP CMEIaHHOH Gopme
CHHYCHTAa CTaTUCTUUYECKH TO0CTOBEpHHI (p<0,05).
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MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
LSIS@HOZIRM LSFIRNGO6(M LOSBLI6()

B 38,0-47,6% cnyuaeB BBISBICHBI IPU3HAKH 37J0POBOM
nasyxu, B 33,3-38,0% ciydaeB - XpOHMUECKOTO BOCIaje-
Hust. OcTpas (asa BOCHATUTEIHLHOTO MPOoIiecca OTMEUCHA
B 23,8% cmydaes.

[Tpu cmenanHO#M (opMe ITPOTEHHOTO BEPXHEUEIIOCTHOTO
CHHYyCUTa BCTpedaeTcsa Kak ocTpas (asa 3aboneBaHus,
TaKk ¥ 000CTpEeHHE XPOHUYECKOTO BOCIAJICHUSI, KOTOpbIE
MPOTEKAIOT MO TUITY KaTapanbHOro cuHycuTta. [Ipu atom,
C OJIMHAKOBOW 4aCTOTOW HAOJIOJAINCh KaK TUIIePIXOTeH-
HOCTb CIM3UCTOM, 4TO yKa3bIBAeT Ha CKJICPOTHUECKHUE
M3MEHEHHUS MPHU 00O0CTPEHUH XPOHHUYECKOTO CHHYCHUTA,
TaKk M aKyCTHYecKas TeHb — NPU NEPBUYHOM CHHYCHUTE
U OTCYTCTBHH XPOHHYECKOTO BOCHAJCHMs B Mmasyxe. B
OonbIIMHCTBE HAOMIOeHNH (opMa 3aIHEH CTEHKH a3y XH
yKa3bIBaeT Ha CEpO3HYI0 dKccynanuto. Hecmorps Ha ot1-
CYTCTBHUE BBIPAKEHHBIX KITMHIYECKIX CHMITOMOB OCTPOTO
CHUHYCHUTa, TJaHHBIC YJIBTPa3ByKOBOTO HCCIEIOBAHUS IO-
3BOJIMIIM CBOEBPEMEHHO YCTAHOBHUTH JJUAarHO3 U BHIOPATh
aJICKBaTHOE XUPYPrUYecKoe JiedeHue 0e3 IpeaBapuTeb-
HOW aHTHMOaKTepualbHON Tepanuu 76,2% manueHTam c
WHOPOJHBIM TEJIOM B CHHYCE.

Mgboydy

bges gdoli 0s@emagbyemo Lobyglo@ol dg@gyemo
@Il Yo F@SoAgH0m0 osbmbB0gs

L. godygadg@osbo

93650601 xobs330L LodoboLEHOML bodmmmygogl
©03emdoli'dgdeymdo aobsmangdols Lsdgeozobm
Sgogdos, JoModyoymo s mg@sdogmo LEmds-
BOEma00l gomgo®s, 9305065

33@930L 3obobl (oMImopagbos bgos ybols
00@®mygbymo Lobybodol dg@gymo gm@dol

Yo B O gM0m0  3odmygmggol osabmli@osyco
989JB90mdol ggsligds.

‘dgb{ogemognos 21 (100%) 353096@0L bgos ydols
@G, doom do@ol 12 (57%) 3530gbBo ogm sdmemg-
dagmo  gdognols bos@gbom s 9 (43%) — dxgbols
dobsgnom Lobygli'do. bgws gool dpamds@gmds dgls-
ogenogno ogm gen@@sdagtomo osgbmbi@osyco
s3s@s@om ACUSON X 500, ATSmod.539 (SIEMENS)
B-c9g0830 babmgobo aowsdigdol aodmygbgdom
Lodygdom  bgado®ols Log@doom 37 83, Lobdodols
G ggodom 7,5-10 33@.

gb®oagddo dgegygdols sbogobo FodImwyg-
bognos sdLm@yEE® Lowowggddo, 3Om39bRgdd0
aodmbs@ga Fomgddo o dom Emdoggdsdo
(S£P). domgdyemo Jgogygdol osdbmeyg@gco
dohggbgdemgdols LAsAoLH0ZgM0 sbognobo gobbm®-
30ges LR0gogbdol, bogem o gdols ‘dgoso®gds
— %2 Igmem@oon.



GEORGIAN MEDICAL NEWS
No 2 (263) 2017

Lobols @dogmo Jlmgoangdol dgdydgds godmg-
@obps dgdmbgggoms 28,1%. wobosbgdymo bygwos
460l Lobyglols Fobs jgeeols 36GmgdEosby Gdoano
Jbemgoargdols Lobjol Lodygogm dohggbgdgends
‘dgoa0bs 13,0+£2,7 33, goem@Fmgobo go@lbol Lol]gd,
OmIgeoi 3godagl Fobs 3gogel — 10,1£1,7 39.
Lobylbol xobdBmgmmo 0bmgbmegbyg®o m@fmgsbo
>@0b0dbs 8 (38%) dgdmbgggsdo, gbmbogbognols dg-
LbRgds (303mgdmagbydmds) mbgeno 3md3mbgbdols
bodxbg — 5(23,8%) Lobyl'do (p>0,05).

303909Jmagbgmo dogmsglio asdmgenobos 7 (33,3%)
©®9d0,5bmgdmg 9bydo dogmoglbo — cm@fmgsebo
3500 gobmbydo asoygsdgdomn 3 (14,3%)
d9dmbgggsdo. Lobylbodol dg@gyemo gm@dol
OAOmL godmgmobes LEsE0LF3YMs© Lo@{dybm
Lbgo-mds do3gdgdmagbygdo doamoglom @dgls
s Yaggwo @Gl s@ALgdmdol Lobdo@ol
dohggbgdargdl Jm@ol. xsbddmgmo @@yl bod-
bom godmgeobes 38,0-47,6% d9dmbgggs, JOHmbo-
3o sbmgdols - 33,3-38,0%; sbmgdomo 3Gmizgbols
V3539 Bobs o@obodbs 23,8%.

bges gdol 0s@@magbgmo  Lobyglodol ‘dg@gyeo
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35390oL o dobi go@dodogydmo  Lobylo@ol Lobom
303065 gmdsl. 5dslmob, sm0bodbgds @m@ mgsbols
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30039890 bdod dgdmbgggsdo, @@yl ggobs jg0-
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dogmomgdl. 3(gs39 LobylLodol gemobogy®o Lods-
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g gg5do dmyggobogmos Jodg@aogeo d39@bognm-
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OPTOTOIMMYECKOE OTBEJAEHUE MOYM MOCJIE
PAJIUKAJBHOI LIUCTOKTOMMHU (OB30P)

Mycaes T.H.

Hayuonanvueiii yenmp onxonoeuu, bBaxy, Asepoaiiosican

HecmMmortps Ha ycriexu pa3BUTUS COBPEMEHHON OHKOJIOTHH,
JIy4€BOH TepaIuu, KJICTOUHOH 1 MOJIEKYJISIPHOM OMOJIOTHH,
OCHOBOM JIEYEHMS MHBA3UBHOTO paka MOUYEBOTO IMY3bIPS
(PMII), ocraercst panukanpHas nuctaktomust (PLD).
OCHOBHBIM BOIPOCOM, KOTOPBIH MPUXOAUTCS pelIaTh
nocne BeimonHeHust PO, sBnsercs oTBefieHne MOYH, OT
Yero 3a4acTyI0 3aBUCST OTJAJICHHBIC PE3yIbTaThl ICUECHUS
OOJIbHBIX.

C Touku 3penus kadecrsa xu3HH (K)K), Bce BapuaHTsl 1e-
pHBAIMU MOYM MOXKHO Pa3AENUTh Ha 2 OOJbIINE IPYMIIbL:
1) oneparu, Ipy KOTOPBIX MOYa BBIJIEISETCSI HOCTOSIHHO U
00JIbHBIC BBIHYIKJICHBI MOJIb30BAThCSl MOYETIPUEMHUKAMH |
2) oneparu, NO3BOJIAIONINE BO3SMOKHOCTb OOIBHOMY yIiep-
JKMBAaTh MOYY M 3BaKyHPOBATh €€ 110 CBOEMY KeTaHHIO [8§].

Wnest KOHTPOIMPYEMOTO BBIBSICHHSI MOYH HAIlIa CBOE
peIICHUE B CO3JaHMM W30JIMPOBAHHBIX OT KHIICYHHKA
pe3epByapoB, CIIOCOOHBIX HAKAIUIUBATH MOUYY M OIOPOXK-
HATBCS 110 JKeJIaHHIO NareHTa. OCHOBHBIMH 33/1auaMHy IPU
BBIMOJTHCHUY ITOJIOOHBIX OIEpAIHii ABJISTIOTCS: 1) co3manue
pe3epByapa TOCTaTOYHOU EMKOCTH; 2) (GOpPMUpPOBaHUE
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MEXaHHU3Ma, 3alUINAIOIICTO BEPXHUE MOYEBBIC MyTH OT
peduirokca MouM U MHOUIUPOBAHUSI C OIHON CTOPOHBI,
U MPEHATCTBYIONICTO 00Pa30BaHUIO CTPHUKTYPHI MOYC-
TOYHUKOB, C JIPyroii; 3) KOHCTPYHPOBAHHE MCXaHHU3MA,
YAEPKUBAIOLIETO MOUY B pe3epByape M BBHITYCKAIOLIETO
€e TI0 KeJlaHUIo maruenTa [8].

[Tpr opTOTONMYECKOM OTBEJCHUU MOYHU JIHCTAIBHBIH
chuHKTEp 0OecrneYnBaeT MEXaHU3M yAep)KaHUS MOYH.
Hcrionb3yst ONBIT paInKaIbHOM MPOCTATIKTOMHHU, MOYKHO
BBITIOJTHATH TIIATEILHYIO AIIMKAIBHYIO TUCCEKIHIO, KOTO-
pasi O3BOJISICT COXPAHUTH COUHKTEPHBIH MEXaHU3M U JTUC-
TaJIbHBIC OT/IEIBI COCYMCTO-HEPBHBIX ITy4YKOB. BriBOpaun-
BaHME MYKO3bI KHIICYHHUKA TT03BOJISIET COMOCTABHUTH €€ CO
CIIM3UCTON 000JIOUKON YPETPHhI, UYTO TAKIKE CIIOCOOCTBYET
YAEP’KaHUIO0 MOYU U YMEHBIIAET BEPOSTHOCTH 00pa3oBa-
HUs cTeHo3a [23]. MHOrue nalyeHThl y9aTcsi ONOPOXKHATh
pe3epByap MOCPEICTBOM HANpPSHKEHHS MBIIIIL MTEpeaHei
OpIOIIHON CTEHKH M pacciiabIeHneM Ta30BOro JIHa, OJTHAKO,
HEKOTOpPbIE HECIIOCOOHBI K aJICKBATHOMY OIOPO>KHEHHUIO 1
BBIHYXJIEHBI Tpuberats kK camokarerepusanmu (10-30%
ciydaes) [10,29,30].
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Kpurepuu or6opa narueHToB /I OPTOTOMHYECKOM PEKOH-
CTPYKLIH OCHOBBIBAIOTCSI, IPEKIE BCETO, HA MEANUIIMHCKUX
napaMeTpax 1 ypoBHE COLMAIIBHOTO cTaTyca nanuenTa. K
MEJUIIMHCKUM TTapaMeTpaM OTHOCSTCS (PyHKIMOHAIBHOE
COCTOSIHHE II0YEK, CTaaus O0Ne3HH, OTCYTCTBHE MaTOJO-
THH CO CTOPOHBI JKETYTOYHO-KHIIEUHOTO TPAKTa; K CO-
LUAIBHBIM KPUTEPUSIM - BO3pacT MalMeHTa, OTCyTCTBUE
COIYTCTBYIOIINX OOJIE3HEH, HHAEKC MAacChl TeJla U MOTH-
BaI[MsI — KEJTaHUE MAIUeHTa COXPAHUTh €CTECTBCHHBIH aKT
Moueucnyckanus [7,12,42].

[To MHEHUIO MHOTHX CNIEHHAINCTOB U3 BEAYIIUX KINHUK
Mupa, 00JIaIar0IIKX OONIBIINM OTBITOM P13, aOCoMFOTHRIM
MIPOTUBOMNOKA3aHUEM K OPTOTOITUYECKOMY OTBE/ICHHIO 5IB-
JIeTCs ATUTENbHAs 00CTPYKIMSA BEPXHUX MOYEBBIX Iy TeH,
HapyleHre (yHKIUH OYEK, TOBBIIIEHHE CHIBOPOTOYHOTO
kpearnHuHa Boiiie 150-200 MKMOJIB/JI, @ TAKXKe OOJIbHBIC,
KOTOPBIM BBITMOJIHACTCS yPETPIKTOMHUSL, HE MOTYT IPETEH-
JIOBaTh Ha OPTOTOMMYECKHUI MOUEBOH My3bIph [17,26,35].
CrnenyeTr OTMETHTh, UTO MOKa3aHUS K YNOMSHYTOM
YPETEPIKTOMUN 0a3UPYIOTCSI Ha pe3ylbTaTax CpPOYHOro
THCTOJIOTMYECKOro HccaenoBanus Bo Bpems PID. MuTpa-
OTIEPALMOHHO, TOBOJIEHO YaCTO MPUXOANUTCS CTAIKUBAThCS
C TAaKUMH ITpobIeMaMH, Kak paclpoCTpaHEHUE OITyXO0JTH 3a
TIpe/ieNibl MOUEBOTO IMy3bIpsi U MallbIIUpyeMble JTUMdaTu-
yeckue y3isbl. [lepen xupyprom BcTaer qujaeMMa — Kakon
BapUaHT OTBEICHUS BBITOMHUTH? JlaHHBIEC TUTEPATYPHI U
COOCTBEHHBIN OMBIT OTAENeHHs oHKoyposorun HIIO M3
AP mo3BOJISIIOT CYyAUTh O TOM, YTO NPH BO3HUKHOBEHUHU
JIOKAJIbHOTO PEeLUANBA B MAJIOM Ta3y y TaKOH KaTeropuu
OOJIBHBIX, €r0 MpOpacTaHHe B CTEHKH pe3epByapa HEH3-
0eXHO ¢ NalbHEHIIUM pa3BUTHEM reMarypuu. [lomumo
9TOro, 10 HEIAaBHETO BPEMEHHU CUUTANIOCh, YTO 3TU Malll-
€HTBI MOTYT OBITh JIMILICHBI BO3MOXKHOCTH MPOBEICHHS
JIy4eBOM TEpanH, BBULy BEPOITHOTO Pa3BUTHUSA CTPUKTYP
aHacToMO3a. B HamieM otneneHuu, B ciiydae, KOrna mpu
HMHTPAOTIEPALIMOHHON PEBU3UH yCTAaHABIUBACTCSA MECTHO-
pacnpocTpaHeHHas cTafus 00Je3HH WM MajblupyeMas
nMpaieHONAaTHsI, OTBEJJICHUE MOYH BBIMIOJIHSACTCS UHBIM,
reTepoTONNYECKUM BapruaHToM. [lariieHTamM NpekIoOHHOTO
BO3pacTa, 0COOCHHO C ANCIMPKYISITOPHOH SHIIE(aIonaTu-
€i, He clleyeT CO34aBaTh OPTOTOINMYECKUI MOYEBOH I1y-
3bIpb. VX TPyIHO 00YYHTH MOUEHCITYCKaHHUIO 10 BPEMEHH
u caMmokareTepu3ay. [1o MHEHHIO HEKOTOPBIX aBTOPOB
[11,12], yeTKkuX BO3pacTHBIX PAMOK HE CYIIIECTBYET, CKOpee
B JJaHHBIX CUTYaIUsX CJICAYET OLIEHUBATh ONOJIOTHYECKHUIt
BO3pact, 4eM KajeHjapHbiid. [Iporecc paspaboTku u
BHEJIPEHHs MPOTUBOINOKa3aHUi K (popMHPOBAHUIO OPTO-
TOMHUYECKOTO pe3epByapa OblI JOBOJIBHO PACTIHYTHIM IO
BpemeHu. Hipke mpuBoasaTcs abCOMOTHBIE U OTHOCUTEIb-
HBIE IPOTHUBOTNOKA3aHUS JI1 OPTOTOIMMYECKOTO OTBEACHUS
moun [7,8,11,21,26,35,39].

AOCOITIOTHBIE POTHBONOKA3aHHS:

1. Onyxoib B ypeTpe W/ WiIH MICHKe MOYEBOTO My3bIPs;
2. JIr000¥ MO3UTUBHBIA XUPYPrHYEeCKUi Kpail yaJeHHOTo
Ipenapara;
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3. PacnipocTpaHeHre OMyXOJH 3a MPEAEbl CTCHOK MOYe-
BOTO MY3bIPS;

4. OTnaneHHbIC METACTA3bI;

5. CtpeccoBoe Heaepxkanue mouu I[-11I crenenu B aHam-
He3e (Y JKeHIIHH);

6. Hesponoruueckue 3a0051eBaHuMs, B PE3YJILTaTe KOTOPBIX
CTpaJlatoT MBIIIIIBI TA30BOTO JHA U HAPYXKHBIH CPUHKTEP.

OTHOCHUTEIbHEIC MMPOTHUBOIIOKAa3aHUA

1. HecriocoOHOCTH OCBOMTH CaMOKaTETEPHU3ALILIO;

2. EnnauyHble MeTacTasbsl B PerHOHApHBIX JuMdarnie-
CKHX y3Jax;

3. MynbrudokaibHOE OpaKeHUE MOYEBOTO MY3bIPS
HEePEXOAHO-KICTOUHBIM PAKOM CO CTEIEHbIO 37I0Ka4eCTBCH-
Hoctu High grade

4. Mynbrudokanbhblie ouarn Carcinoma in situ.

PIID ¢ popMupoBaHHEeM OPTOTOMHYECKAX KOHTHHEHTHBIX
pe3epByapoB SBISETCS OJHON M3 CIOXKHBIX ONEpaluil B
XHPYPTrUH MaJIOro Ta3a v aCCOIMUPOBAHA C ONPE/ICIICHHBIM
KOJINYECTBOM OCJIOKHEHHH, KOTOPBIE IO JJAHHBIM Pa3iIfy-
HBIX aBTOPOB BaphHpYIOT B npenenax 10-66% [7,24,27].
W3 HUX Ha JOIII0 OCJIOXKHEHHH, KOTOPbIE CBSI3aHbI HEMO-
CPEJICTBEHHO C PE3EPBYyapOM MPUXOAUTCS 0KoJo 25-30%.
OTH OCHOXXHEHUA JeNATCs Ha paHHHe U no3aaue. Ha noiro
paHHUX oclokHeHHH mpuxoautcss 10% (HecocrosTens-
HOCTB 3HTEPO-3HTEPO, YPETEPO-Pe3ePBYyapHOTO, Pe3epBY-
apo-ypeTpajbHOr0 aHaCTOMO30B, OCTPBIA MUETOHEPPUT
U T.10). 20% OCIOKHEHUN MPUXOTUTCS HA OO MO3THUX
OCJIOKHEHHH, KOTOPBIE BKIIFOYAIOT B ce0st METa0OIMIECKUE
HapyILeHUs1, XpPOHUUECKHH nresoHepuT, popmupoBanue
KaMHeH 1 CTeHO3 MOYETOYHHUKOBBIX aHaCTOMO30B [5,31,35].

OnHuM 13 HanboJee YacTo BCTPEYAIOIINXCS OCIOKHEHUH
B mo3aHue cpoku nocie PID ¢ mieonucronnacTukoi,
SIBJISIETCSI METa0ONINYECKUI alui03, OJJHAKO B YCIOBHSIX
COBpPEMEHHBIX KHIIIEUHBIX PE3epPBYapOB U MPABUIBHOTO OT-
60pa MaIMeHTOB aKTyaJIbHOCTh €€ HeBeNuKa. [ co3nanus
pe3epByapoB HE PEKOMEH]IyeTCsl NCIIONb30BaTh TOHKOKH-
nieyHble cerMeHTsl anuHHee 40-50 cM, Tak Kak MpHU 3TOM
HapymaeTcs abCOpOIMOHHAs CITIOCOOHOCTh KUIIICUYHUKA U
MOYET Pa3BUTHCS NCPUIMT HEKOTOPBIX MUKPOIICMCHTOB
¥ BUTaMHMHOB, B 4aCTHOCTH BuTamuHa B, [8]. Xopomo
M3BECTHO, YTO AJMHA KHUIIEYHOI'O CETMEHTA, IJIONaab
€ro MOBEPXHOCTH, MPOAOIIKUTEIBHOCTh HAXOXKCHHUS
MOYHU B pe3epByape, PyHKIUsSA MOYCK, KOHIICHTPAIIHS,
OCMOJISIPHOCTh MOYH U €€ pH HenocpencTBEHHO CBsI3aHbl
C BBIPAXKEHHOCTBIO KHUCIOTHO-IIEIOYHBIX U AJIEKTPO-
JUTHBIX HapymieHuil. Merabonndeckuil anuao3 KpaiHe
peako ObIBaeT TskenbIM. Yamie oH OCCCHUMIITOMHBIN.
[To manueiM Mills R.D. u coasrt. [33], B cBsi3u ¢ aTpo-
(uell KUIICYHBIX BOPCHH M YMCHBIIICHUEM TPAaHCIIOpTa
JJIEKTPOJIUTOB y aOCONFOTHOTO OOJIBINUHCTBA OOJBHBIX
anuao3 ucyezaer co BpemeHeM. C 11ei1bi0 MPOQHUITaAKTHKH
aIuI03a B HEKOTOPBIX KIIMHUKAX, 00JIaIaronuX OOIbIITUM
OTIBITOM OPTOTOMUYECKUX PEKOHCTPYKIUH, MAIUEHTaM B
paHHEM MOCIIEONEPAHIOHHOM IEpHOJe PEKOMEHIYeTCs
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BBeJ/ICHHE OMKapOOHATHBIX pacTBOpoB [9,20,33,44]. Cpenu
NIEKTPOJINTHBIX HapyLIICHUH, TaKUX KaK THIOKAJTUEMHUs,
THMOKANbIMEMHs U THIIOMarHueMHUsl, Jale BCTpedaeTcs
TUINOKaJINeMus, TpeOyIomsist cpouyHoi koppekuuu. JlaH-
HOE€ COCTOSIHUE CBA3aHO C BEIMBIBAHHEM KaJIUsl HE TOIBKO
C MOYOH, HO U ¢ KuuleuHoi cekpeuuei. [locmencrsus,
BBI3BaHHbIC AC(DUIIMTOM KaJIusl, KaJIbLUsl U MarHUsl [OCTIe
BOCIIOJTHEHUSI, yIa4HO Koppurupytores [9,15,40,45].

[Ipobnema aHTHPEPIIOKCHON 3aIUThl BEPXHUX OTICIOB
MOYEBBIBO/ISLICH CUCTEMBbI MPH KHIIEYHOW KOHTHHEHT-
HOM JepUBalliy MOYHU BECbMa aKTyaJibHA. DTal CO31aHus
MOYETOYHUKO-PE3EPBYapHOTr0 aHACTOMO3a CUMTAETCS
OJIHUM M3 CaMbIX KPUTHYECKUX BO BpeMst (POPMUPOBAHHS
OPTOTOMMYECKOTO KOHTHHEHTHOT'O MOUEBOTO pe3epByapa.
PaHee cunTanoch akCHOMOIA, YTO aHTHPC(IIFOKCHASI 3aII[1Ta
BEPXHUX MOUEBBIBOSIINX IyTEH — OfHA U3 OCHOBHBIX
eJIei pH J1r000# hopMe KOHTUHEHTHO ICPUBALIH MOYH.
PazpaboTka U BHEIpEeHHE YHHBEPCAIHHON M HAJCKHON
METOIMKN aHTUPEITIOKCHOM 3aIIUTHI 110 SKCTPaMypaibHOM
METOAMKE C HU3KOM 4aCTOTOW BO3HUKHOBEHUS CTPUKTYD
ypeTepo-KHUIIEYHOI0 aHAaCTOMO3a SIBWJIOCH JOIMOIHHU-
TEJIbHOW MOTHUBALMEH OHKOYPOJIOTOB K €€ BBIIIOJIHEHUIO
[13,36]. [Ba uccnenosanus Studer U.E. u Hohenfellner R.
MPOJIEMOHCTPUPOBAIN OTCYTCTBHE KITMHUYECKOTO 3HAYCHUS
pedutrokca npu IpsMbIX GOpMax UMILIAHTALUNA MOYCTOY-
HUKOB IIPH OPTOTOITMYECKOH JIepUBaIMK: HE ObLIO aTak
nuesioHeppUuTa U 3HAYMMOTO HapylieHUus (QyHKUHH
nouek [28,41]. Studer U.E npeaioxui UMIIaHTUPO-
BAaThb MOUYETOYHHUKH B U30MEPUCTAIBTHICCKUI CEIMEHT
KHIIKK JUIMHOHM 10 20 cM ¥ cooldumin 00 OTCyTCTBUH
peduirokcoB B 3TUX ciydyasx. Bo3moxxHo, Hanbonee
npocroii BapuaHT O0bu1 onucad Le Duc n Camey [1,8];
CYLIHOCTb METO/Ia 3aKJII0YaeTCsl B HEOOIBIIOM pa3pese
B MYKO3€, PacloJ0KEHUN MOYETOYHHKAa MEXIy yria-
MU CIM3UCTON O0OJOYKH M (PUKCALMU €ro Y3JI0OBBIMU
mBaMHu. Mcronb30BaHue aHTUPE]IIOKCHBIX MPOLEAYD
MO3BOJISICT MPEAYNPEaUTh peduiroke y 85% MaIueHTOB,
OJTHAKO, YBEIMYMBACT PUCK OOCTPYKIMH MOYETOYHH-
KOB B CPaBHEHUHU C MPSMBIM ypeTepOUJIcabHbIM aHa-
CTOMO30M, MPU KOTOPOM YacTOTa PAa3BUTHUS CTPUKTYD
ypeTepope3epByapHOTO aHACTOMO3a MUHHUMAaJIbHA U Ha
HOPSZ0K MEHBIIIE IO CPABHEHUIO C aHTUPEQIIIOKCHBIMH
metoaukamu [8,14,32,36,37,43]. D10 cTaBUT mepen
JMIIEMMOii: HeoOXoauma Jin BooOuIe aHTHpedIroKcHas
3alUTa BEPXHUX MOYEBBIBOSIINX MyTEH TPH KOHCTPY-
UPOBAHUM KHUIIEYHOTO pe3epByapa HU3KOTO JABICHHUS.
Bornpoc 3T0T 110 celi IeHb SBISETCs TUCKYTa0eIbHBIM: HE
JOCTUTHYTO OMpPENEIEHHOTO KOHCEHCYCa M0 METOIUKe
(dbopMupOBaHHs ypeTepo-pe3epByapHOTO aHACTOMO3A.
Huskuii ypoBeHb OCI0KHEHUH U JIETKOCTh BOCIIPOU3BE-
JICHUS1 JICTIAF0T TEXHUKY aHTUPE(IIOKCHOM NMIUIAHTALUH
IIPUBJIEKATEIbHON AJIbTEPHATUBON CYLIECTBYKOIIUM
METOJUKAM.

B Hacrosiee BpeMsi IpeiioKeHO MHOXKECTBO MOTU(HKa-
1y (hOpMUPOBAHUSI OPTOTONNYECKOTO MOYEBOTO ITY3bIPSL.

© GMN

Bo MHOTHX KJIMHMKaX MUpa OPTOTOIIMYECKUI BapUAHT Je-
puBanuu Mmouu niocse PID Ha ceronHsIHUT 1eHb SIBISETCS
BIIOJIHE OOBIYHOM Onepanuel, KOTOPYI TPH OTCYTCTBUH
MPOTUBOIOKA3aHUI BRIOMPAIOT vallie Apyrux [2,4,6,38,42].
[Tpu BBIOOpE KUILIEYHOTO TPAaHCIUIAHTATA, HEOOXOAUMOTrOo
JUIS1 PEKOHCTPYKLIMU MOYEBOTI0 Pe3epByapa, pyKOBOACTBY-
I0TCS Pa3IMYHBIMU JOBOAAMH.

B 1958 rony M. Camey chopmynupoBan KOHIICTIIHIO
UCIIOJIb30BaHMUsI COXPAHEHHOTO C(PUHKTEPA MOYCHCITY CKa-
TEIBHOTO KaHaja i PerysIiluU yAepKaHUsS MOYHU IO-
cne PIID. OnucanHas mo3xe TEXHUKA - OPTOTOIHYECKAs
uieonucToniactuka — onepamust Camey 1 (1979) crana
CTHMYJIOM OypHOTO pa3BUTHSI TEXHOJOT'MH OPTOTOINHYE-
CKOHM MOJB3AOIIHO-KUIIEYHON MIACTUKH [1UT. 10 30].
OtHocuTensHO npocTas onepanus Camey | B HacTosiee
BpeMs NPEACTaBISIeT UCTOpUYEeCKUl uHTepec. VMmeercs
MHOXECTBO MOJU(HUIIMPOBAHHBIX MeTOAMK 1o Camey.
Onun 13 BapuanToB Mouduposannoi Meroauku (JI.I.
Mamarasze) ToHKoKkHIIeyHoH miactuku mo Camey-Le D
BBINISITUT CIICAYIOUIMM 00pa3oMm: u3onupyroT 30-40 cm
TOHKOW KHIIIKM Ha PacCTOSHUM 15 CM OT cenoi KUIIKH,
cTapasich BBIICINUTh CETMEHT TakK, YTOObI €ro cepeiuHa
6e3 HaTsXKEHUs JOCTUTaJa YPEeTPHl, MOCHE Yero, JEBbIil
MOYETOUHHK aHTHPE(IIIOKCHO aHACTOMO3UPYIOT C JIEBBIM
«pOTOM» KHIIIEUHOT0 cerMeHTa. ClieIy oIuM 3TaroM oCy-
IIECTBIISIIOT KUIICUHO-YPETPaNbHBIH aHACTOMO3, U 3aTeM
MpaBblii MOYETOUHHK TPAHCILIAHTUPYIOT O aHTHPEIIFOKC-
HOW METOJUKE B BEPXYIIKY MPABOr0 «POra» KHIICYHOTO
cermenTa. Hermocrarkamu rmpesio)keHHOTo criocoda siBiis-
IOTCS 9acTO pa3BUBAIOIIEECs HOYHOE HelepKaHHEe MOUH,
MPUYUHBI KOTOPOTO aBTOPHI HaXOJSAT B 3HAYMTEIbHBIX
MEPUCTATBTUIECKUX COKPAIEHUAX TyOyIIpHOTO CerMEeHTa
KHILIKHA U B OCJIa0JIEHUU MBIIIII] Ta30BOTO JHA [7].

B 1959 1. W. Goodwin coo0m1i1 0 mepBOM UCIOJIb30BAHUT
JIETYOyIIIPU30BaHHOTO (PACCEYCHHOT0) YIACTKA TOIB3IOIII-
HOW KHIIKH JUIS PEKOHCTPYKIMH MOYEBOIO pe3epByapa
HU3KOTO JaBiieHus1. JlaHHbII crloco0 MO3BOJIUIT HE TOJIBKO
YBEIIMYUTH EMKOCTD PE3€pByapa U CHU3UTh MUHUMAaJIbHBIE
IIAKU BHYTPU PE3EPBYAPHOTO NABJICHKS, HO U YMEHBIIUTD
BEPOSTHOCTh PETPOrpagHOro peduirokca, pa3BUTHs BTO-
PUYHOTO XPOHUYECKOTO MUEIOHE(PPUTA, & TAKIKE CHU3HUTh
MIPOIICHT HeaepKaHus Mouu [22].

Ha ocnoBanun metoauku W. Goodwin B 1985 r. U.E.
Studer npemoxken u copMUpOBaH KOHTHHEHTHBIN OPTO-
Tonnueckuii pezepByap u3 50-60 cM oTena MoAB3I0IIHOM
Kuiku. OCHOBHOW OCOOCHHOCTBIO ONEPALUH SIBIISIETCS
ucrnonb3oBanue 20 cM MPUBOSAIICH K pe3epByapy Moj-
B3/IOIIHOM KUIIKY B KAYE€CTBE aHTUPE(IFOKCHOMN 3aIlUThI.
MoOueTOYHUKN UMITIAHTUPYIOTCS B TPOKCUMAIIBHBIHN 0TI
MPUBOJSILIETO CErMEHTa ileum NpsSMBIM aHACTOMO30M.
Uccnenosanus xiunukun POHIL um H.H. broxuna, To-
nanse [ T. (Oukonorndeckuit neHTp ['py3un) u KINHUKU
Typeuxoro ynusepcurera ['a3u nokasaiu, 4To AJIMHHBIN
M30aHTUIIEPUCTAIBTUYCCKUN TPUBOJAIIMN CETMEHT O -
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B3JIOIIHOW KHIIKK MPEIOTBpaIliaeT 3a0pachlBaHUE MOUYH
13 pe3epByapa B BepxHHe ModueBble myTH [1,2,6,8,41].
B 1995 rony U.E. Studer u coaBT. npeacTaBuiI OMBIT
neueHus nepBoix 100 OombHBIX. [10 UX TaHHBIM CpEIHSS
(byHKIMOHANBHAsE EMKOCTh pe3epByapa cpa3y Hocie ore-
parmu cocraBuna 120 mu, gepes 6 mecsnes — 450 Ma u
yepe3 1 rog — 500 mu. [lpu mepenonHeHun pe3epByapa
KOHTPACTHBIM BEIIECTBOM, BO3HHUKAI PEQIIOKC, OJHAKO
MepUCTAIBTHKA MOUYETOYHUKOB M a)pepeHTHOTO CerMeHTa
OBICTPO BBIBOAMIIM KOHTPACT B pe3epByap. Bo Bpems mo-
YEUCITyCKaHUsl IaBICHHE B Pe3epByape He MOBBIIIAJIOCH,
TaK Kak He ObUI0 KOOPIMHHPOBAHHOTO COKPAICHHUS €T0
cTeHoK. [Ipenmy1iiecTBOM JaHHOM METOIUKU SIBIIIETCS TO,
YTO MPOLECC MOYCUCITYCKaHHSI MAKCUMAIIbHO PUOIMKEH
K HOPMaJIbHOMY, HE TpeOyeTcs CTOMa B OTJIMYHE OT FeTepo-
TOIUYECKUX BAPUAHTOB JICPUBALIMY MOYH, YTO TIO3BOJISIET
COXPAaHUTb PUBBIUHBII 00pa3 KU3HHU, U HE TPOUCXOIUT 00-
partHoro 3a0poca MOYM U HEraTMBHOTO BIMSIHUS HA MTOYKH.
K HemocTaTkaM MOXKHO OTHECTH OOJIBLIYIO JUTUTEIEHOCTh
XHPYPIrU4eCcKOro BMeIIaTeIbCTBa, HeJICpIKaHUe MOYH Iep-
BbIE MECSIIBI TTOCIIE onepari. BoccTaHOBNIEHNE KOHTPOJIS
HaJl MOYEHCITYCKaHUEM MOXKET 3aHUMATh 710 6-12 MecsiieB.
Kpome toro y 20% nainueHToB JUIMTEIHLHO HaOI0IaeTCst
HOYHOE HeJiepKaHue MouH, a 'y 5-10% - nueBHoe. Hepenko
JUIsl OTIOPOXKHEHHMS TPEOYyeTCst caMOKaTeTepH3alusl HCKYC-
CTBEHHOI'0 MOYEBOTO ITy3bIps — T.€. BBEJICHHE MOYEBOTO
KareTepa JJis obecrevyeHrs 0OTToka MouH [8].

[TapannensHo, ¢ 1986 r. B 'epmManuy, B yHUBEpCUTETCKON
KIIMHMKE ropoza YiibM, Puxapnom XayTMaHOM pa3BUBACTCs
HOBOE HarpapJieHuEe B (OPMHPOBAHMU OPTOTOIMHYECKHX
pe3epByapoB. Pe3epByap, npeasioxkeHHbIM XayTMaHOM,
dbopmupyetcst u3 60-70 cM TOHKON KHIIIKH, KOTOPBIil 00-
naiaet 00MbIIO0N EMKOCTBIO C LIENIBI0 YMEHBIICHHUS HOUHOTO
HeziepkaHHsI MOUH. B kaccndeckoM cirydae H30JUpOBaH-
HBIH CErMEHT KHUIIKH PacCEeKaeTCsl 0 aHTUME3EHTepHallb-
HOMY Kparo 1o Bceil JyinHe ¢ 00pa3oBaHueM HEOOIBIIIOTO
U-00pa3Horo JlockyTa ajisi aHactomo3a ¢ yperpoit. Jlery-
OyJIM3UPOBAHHBINM CErMEHT KUIIKU YKJIA/IbIBAETCSl B BULIC
OykBbI « W), mpuiiexalye Kpas pa3pe3oB CIIMBAIOTCS
MeX1y coOOW HENpEepbIBHBIMH HIBAMH, MOYETOYHHKHU
AQHACTOMO3UPYIOTCS C JIaTePAIbHBIMU CTEHKAMH PE3EpPBY-
apa ¢ MCHOJIb30BaHUEM aHTUPEIIIOKCHOW MeToauku Le
Duc. 3arem Haki1apIBa€TCSl aHACTOMO3 MEKIY YPETpOil U
c(OpPMHPOBAHHBIM PE3EPBYAPOM C ITOMOIIBIO 6 OANHOYHBIX
uBoB. B 1999 rony Hautmann u coaBTOpsI npencTaBuiIn
pe3ynbrarhl JedeHus nepBbix 363 GonpHbIX PMII, mipo-
CIeXEHHBIX 11 JeT mocie co3gaHus OpTOTOMHYECKOTO
pesepByapa. 96,1% BonabHBIX MOYHITUCH CAMOCTOSITENILHO,
3,9% manueHTOB KaTeTepU3UpPOBATIUCh HEMOCTOSHHO,
1,7% xaTeTepu3upOBaINCh PEryasipHO. ABTOPBI CUUTAIOT,
YTO PEe3yJNbTaThl XOPOIINE M JAaHHAs OIeparys AOJKHA
mpuMeHAThCA [25]. OCHOBHBIM TPEUMYIIIECTBOM TaHHOTO
BapHaHTa SIBJSIETCS, BO-TIEPBBIX, Oosiee (hU3HONTHYHAS
chepuuHas (popMa pesepByapa M IpocTara rnepexona oT
OPTOTONHYECKOTO K TeTePOTONNYECKOMY BapUaHTy B CIIy-
yae, KorJia y malueHTa HeJJOCTaTOYHO JUITHHHAs OpbDKeiika
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TOHKOM KHUIIKHU. J[aHHBIA BapHaHT reTEpOTONHUYECKOTO
pe3epByapa 3alaTeHTOBaH HallUMU bellopycckumu Koi-
neramu [3].

Cpenu MeToanK (HOPMHUPOBAHHST OPTOTOMTHYESCKUX pe3ep-
ByapOB M3 MJICOIIEKAILHOTO CErMEHTa HanboJee MINPOKoe
npuMeHeHue Harea meton Mainz poch I, ogHako cyiie-
CTBYET MHOYKECTBO JIPYTHX MOTU(PUIIMPOBAHHBIX METOJJHK
(hopMHpOBaHUs WIICOLIEKATIBHOTO pe3epByapa. TexHuka
Mainz (mixed augmented ileum and cecum) BriepBbie
omucana R. Hohenfellner B ['epmanuu B ropoze Maunil.
Jannast MeToinka Oblia co3/iaHa Juis KaTeTepu3yeMoro
KOHTHHEHTHOTO I'€TepOTONHYecKoro pesepyapa. [lo3xke
9TOT pe3epByap Halles IHPOKOe MPUMEHEHHE ISl OpTO-
TOIIMYCCKOI'O OTBCACHHUA MOYU. Ilo HUMCIOILIUMCS NJaHHBIM
B JINTEPATYpe CPEeIHssl eMKOCTh pe3epByapa COCTaBIISICT
500 mu1. YnepskaHue MOYM B TE€UCHHE JHSI HAOIIOAAeTCs y
93% mnanueHToB, B TeueHue Houu —y 75%. Hecmotps Ha
xopouire GpyHKINOHAIBHBIC PE3yJIbTaThl, B CBSI3H C I03/1-
HUMHJ META00IMYECKUMA HapyuICHUAMU, TaHHAs METOANKA
cTaja peke UCnosab3oBarbes [16].

AHanu3upys HBOMIONNI0 METOAOB OTBEACHUS MOYH B CO-
BPEMEHHOU JINTEPAType, MOKHO BCTPETUTh CIUHUYHBIC
paboThl 0 (OPMUPOBAHUIO HEOLUCTOB U3 YKEITYAOUHOMH
cTeHku. HekoTopele aBTOpbI, KOHCTPYUPYIOLLUE pe3epByap
U3 JKEIy/IKa, OTMEUYaArT €r0 MHOTOYUCIICHHBIE JOCTOMH-
ctBa. [Ipeumy1iecTBOM SBISIETCS OTCYTCTBHE KUIIECUHOMH
CJIN3H, 3HAYUTEIBHO MEHBIIHNI HHPEKIIMOHHBII cTaTycC B
pe3epByape U TEM CaMbIM IIPAKTUYECKHU IIOJIHOE OTCYTCTBUE
KaMHeoOpa30BaHus, O4eHb HHU3Kasl 4acTOTa TMIIepXJope-
MUYECKOI0 allu103a U IPAKTUYECKU IIOJTHOE OIIOPOKHEHUE
pe3epByapa B CUILy CTPOCHUS KEIIyIOYHON CTCHKU B CBA3U
C ueM He HabmrofaeTcs octarogHas Mmoya. Camoi 3HaYNMOit
OTPULIATEIbHON YepTOM SIBISETCS, YTO BBIKPOEHHBIN W3
OOJIBIIION KPUBHU3HBI JKEITY/IKa TPAIICIMEBUIHBIHN CTEOEIh HA
MUTAIOLICH HOXKKE HEBCEITIA YIAeTCs JOTAHYTh 10 MaJIOro
ta3a. [ToMrMO 3TOrO0, B HEKOTOPBIX PabOTaX OTMEYEHO, YTO
JIaBJICHHUE B IAHHOM PE3€pByape BBILLIE, YEM B UJICAJIBHBIX
pesepByapax [24].

[TapannenbHO ¢ pa3BUTHEM METOAMK TOHKOKHIIEYHBIX
pe3epByapoB, pa3BUBAINCh U METONUKH (DOPMHUPOBAHUS
pe3epByapoB U3 CUTMOBHIHOM KUIIKU. ClIeyeT OTMETUTD,
YTO HEKOTOPBIC aBTOPHI OMUCHIBAIOT METOIUKH JICTYOyIs-
PU30BaHHOTO CErMEHTa CUIMOBHUJHOW KHILIKH. J[aHHBIE
METOJIMKH UCTIOJIb30BAINCh, B OCHOBHOM, MTOCTIE IBUCLIEpa-
IIUM OPTaHOB MAJIOTO Ta3a, /ISl COKPAIIEHHS JUTUTEIbHOCTH
PEKOHCTPYKTHUBHOTO 3Tamna. BeIOOp CUrMOBUIHON KUIIIKA
psin aBTopoB [1,8] 00OBSCHSIOT HEKOTOPBIM €€ CXOJICTBOM C
(yHKIIMEH MOYEBOTO Iy3bIpsi, MEHBILIEH peabCcopOIIMOHHOM
CIIOCOOHOCTBIO CITM3UCTON 00OJIOUKH M POAYIUPOBAHUEM
CIIM3H, a TaKOKe OOJIBIIeH COKPATUTENIFHON CHIION MBIIIey-
HOW CTEHKH, B OTIUYHE OT TOHKOW KUIITKU. OJTHAKO BBUY
KOPOTKOH TMHBI OpPbDKEHKN CUTMOHTHBIN pe3epByap Jajie-
KO He Bcer/a ynaeTcs 6e3 HaTsyKeHHs1 aHaCTOMO3UPOBATh C
ypetpoii. B 1994 rony Da Pozzo onmy6nmkoBai pe3ynsrarTst
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BBINMOMHEHNUS 2] CUTMOIUIACTUKM C NMPUMEHEHHEM JeTy-
OyJsipyU3aIiy 10 aHTHOPBDKEEUHON CTOPOHE CUTMBH/IHOM
KUIKH. Y 20 OONBHBIX OTMEUAJIOCh JTHEBHOE YIACPKAHUC
MouH yxe uepe3 9 MmecsaueB. Hounoe yaep:kanue Modu
umeso Mecto y 12 narueHtoB. B ganHoit pabore He Ob110
oIyOJINKOBaHO JITAHHBIX O CEPhE3HBIX META0OJIHYECKUX
ocnoxHeHusx [18]. JlaHHbII MeTOA B OTIINYME OT APYTUX
METOJIOB TOJICTOKHIIICYHOM pekoHCTpyKituu (Mainz-pouch
I, Indiana pouch, Benson-Olsson) mo ceii 1eHb npuMeHsi-
€TCs B KJIMHUYECKOM MpaKTHKE.

Crnemyer OTMETUTb, YTO U3ydYCHHE aOCOPOLIMOHHON CIIO-
COOHOCTH CIM3HUCTOH pe3epByapoB M3 MOAB3IOIIHON U
TOJICTOM KUIIKU B OJTHOM M3 OOJBIIUX HCCIEIOBAHUM
MOKa3aJio, 4YT0 abCOpOIUs HATPHS HE OTINYAIACh MEXKTY
JIByMsI TUTIAMU pe3epByapoB. AOCOPOIHs XJIOPUIOB ObLiia
BBIIIE B TOJICTOKHUIIIEYHOM pe3epByape. Tak Kak HOHBI
XJIopa ABJIAIOTCA BECbMa 3HAYMMBIMU JI1 pa3sBUTUA MC-
TabONINYECKUX PACCTPONCTB, OAB3IONIHAS KHIIIKA MOXKET
CUMTATHCs OOJIee MPEANOYTHTEILHOM JJIsl CO3/IaHus pe3ep-
ByapoB, 0COOCHHO IpY HapylIeHUH (yHKIMH rovek [19].

B 3axmouenne He0OX0JUMO OTMETUTH, YTO HU OJHA U3
(GhopM OTBeIICHHSI MOUH HE JIKIIICHA TPOOJIEM, OTHAKO Op-
TOTOMUYECKOE OTBEJICHUE MOYH IAET IIaHC OObIIEH anarn-
Talnu K OOBIYHBIM YCJIOBUSM HU3HU M BO3HHMKAIOIINE B
CBSI3U C 9TUM PUCKU IIpUeMiIeMbl. MeTol OpTOTONNYECKON
JICpUBAIMYA MOYH JOJKECH OBITh JOCTYIICH IS BCEX TOJ-
XOMSIIUX JUTsl 9TOTO MAIMEHTOB, oABepratonuxcs PLD.
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SUMMARY

ORTHOTOPIC URINE DERIVATION AFTER RADICAL CYSTECTOMY (REVIEW)

Musayev T.

National center of oncology, Baku, Azerbaijan

In this article modern methods of choice in orthotopic urine
derivation and reconstruction of urine reservoir from different
parts of digestive trac are reviewd. Orthotopic replacement of
urinary bladder is a standart after radical cystectomy, which
provides recovery of urination, full social and psychological
rehabilitation of patients. But radical cystectomy with or-
thotopic reservoir is the method of treatment which causes

many complications in early and late postoperative periods.
That requires multimodal approach to correction. Strongly
recommended methods of urine derivation should be widely
used in specialized surgical centers.

Keywords: radical cystectomy, urine derivation, orthotopic
reservoir, ascidozis, kontinetion.

PE3IOME

OPTOTOIMAYECKOE OTBEJAEHUE MOYM IMOCJIE PAJTMKAJIBHOM IAUCTIKTOMMAHA (OB30P)

Mycaes T.H.

Hayuonanvnueiii yenmp onxonocuu, Baky, Azepoaiiorcan

B 0030pe ormckBaeTcs (HOpMUPOBAHKE COBPEMEHHBIX ITOJTX0-
JIOB K BBIOOPY c110c00a OPTOTOMUYECKO#H IePHUBAIIN MOYH
U PEKOHCTPYKIIMH MOYEBBIX PE3E€PBYaPOB U3 PA3TUIHBIX
OTJIEJIOB YKETYIOYHO-KUIIIEYHOTO TpakTa. OpTOTOMHIECKOE
3aMEeIIeHHE MOYEBOTO My3bIPsi — CTaHapTHAs opMa ero

34

3aMEHBI MMOCIIe paguKkaibHol nucTakromuu (PLID), koto-
past obecrieunBaeT BOCCTAHOBICHHE CaMOCTOSITEIILHOTO
MOYEHCITYCKAHUS, TOJTHOLUEHHYIO COL[MAIBHYIO U MCUXO-
JOrn4ecKyro peadbmnnranuio nmanueHTos. Onnaxo, PID ¢
(hopMUpOBaHHEM OPTOTONMYECKUX PE3EPBYAPOB SBISICTCS
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METO/IOM JICUCHUSI, KOTOPBII BileUeT 3a co00it orpeieneH-
HBIC OCJIOKHEHHS KaK B paHHEM IepHojie, Tak U B Oonee
no3faHue cpoku. OpTOTONUYECKOE OTBEACHHE MOUYM JAET
nraHc OospIIei afanTaluu K OOBIYHBIM YCIIOBHSIM JKHU3-

HU ¥ BO3HMKAIOIME B CBSI3U C 9THMM PHCKU IPHEMIIEMBI.
MeToz OpTOTONHNYECKOH AepUBAIIMHM MOYHU JIOJDKECH OBITH
JIOCTYICH JIJIsl BCEX TMOAXOMASIINX JJISl 9TOTO MallMeHTOB,
noasepratouuxcst PLD.
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KIIMHUKO-TEMOANHAMHNYECKHUE OCOBEHHOCTHU TEYEHUA OCTPOT'O ITIEPUOJA
TEMOINHAMMNYECKOI'O MIIEMHUYECKOI'O HHCYJIBTA

Mxpo6or C.U., Coxop H.P., MuneBckas-BoBuyk JI.C., SIcanii O.P., llIkpodoTt JI.B.

Teprononvckuil 2ocyoapcmeentviil meouyunckull ynusepcumem um. M.A. Topdoauesckoeo, Yxpauna

Ilemommuammaeckuii nmemudeckuit uHCYnsT ([JIN) Ha-
3BIBAIOT MHCYJIBTOM «HCTOIICHHS TeMOAMHAMUYECKOTO
pesepBay. Cunraercs, 4To y OONBHBIX C apTepHAIBHON
runeprensueit (Al') B peanmzarnuy JaHHOTO TIOITHIIA UITIe-
Muueckoro nacynsra (M) 3ameiicTBOBaHbI XapaKTepHbIC
THIEPTOHNYECKNE M3MEHEHHS WHTpalepeOpaIbHbIX ap-
TEpHi, KOTOPBIE IPUBOAT K HAPYIICHHUIO ay TOPETYISIINT
MO3TOBOTO KpPOBOTOKa. B pesynbrare cyxaercst quana3oH
ayTOPETYISIIIMN U TIPOUCXOIHT €T0 CABHUT B CTOPOHY Ooiee
BBICOKHX 3HAaUCHHH aprepuasibHoro masieHus (A/l) npu
OYEBHIHOM HECIOCOOHOCTH K JOMOJIHHUTEIHHOMY pac-
IIUPEHUIO MO3TOBBIX cocynoB [1]. B aTux ycnoBusix naxe
«oObryHBIe» Kosebanus AJl, B mepBylo odepens y Haiu-
€HTOB C TaOWIBHBIM TeueHneM Al, MOTYT HHIyIIMpOBAaTh
pas3BuTHE 049aroBoi umemun Mosra. Ocobennoctsio I'JIN
SIBIISIETCS OTCYTCTBHE O0Typalnu apTepuu, B Oacceiine
KOTOpO# (popmupyeTcst HH(APKT, pa3BUBAIONIHMIICS BCIIS/I-
CTBHE JIOKQJIbHOM HEJJOCTAaTOYHOCTH MO3TOBOT'O KPOBOTOKA.

AT sBnsiercs ogHOW U3 ocHOBHBIX npuuuH WU [3,4] u
urpaer ocoOyIo poiib B AaTOr€He3€ BCEX BUOB MO3TOBOTO
MHCYJIBTa ¥ B OOJBIIMHCTBE CIIy4aeB CIYXKHUT HETOCpe-
CTBCHHOHM NMPUYHMHONW MO3TOBBIX KaracTpod [5]. OmHako
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HanOoubIIy0 postk A" UTpaeT NMEHHO PH BO3HUKHOBE-
HUW JIakyHapHoro uHcynsra u ['JI.

Baxneiimmm naronoruueckuM cieactsueMm Al sBasercs
runieptpodus nesoro xemynouka (JIXK) u cocymuctoit
CTEHKH B OTBET HA yBEIWUCHUE HATPy3KH M PACTSKCHUSL.
[Ipn noseimenun A/l pazBuBaeTcst KI€TOUHAs Mposude-
paTHBHAs peakuus, IpruueM 4eM Boimie A/l n mrensHee
AT, Tem Oonblre BbIpakeHa TUNEPTPOGUS MHOKapaa
u creHku aprepuu [6]. Ilpu crabunpHOM TsDKenonr Al
runeprpodus JOK onpenensiercs 6onee uem y 90% Goib-
HeIX. [umeprpodus JUK npu xporndeckoii Al siBrsieTcst B
3HAYUTENIFHON CTENeHN aIalTHBHBIM IIPOIIECCOM, OTHAKO
OKa3bIBaET HEOIArONPHUITHOE BIMSHHE Ha KIMHUYECKOE
teuenue Al u ee nocneactsus [4]. Ilpeasiagymmmu uc-
CJICTOBaHUSIMH TTOKA3aHO, 4TO MMEHHO Tuneptpodust JOK u
€r0 MaToIOTMIeCKOe PEMOCINPOBAHNE, a He ypoBeHb A/l,
HE3aBHCHUMO CBSI3aHbI C TIOBBIIIEHHBIM PUCKOM HHCYJIBTa
BO BCEX BO3PACTHBIX IPYIIAX M Y JIAI] pa3HOTO II0JIa, YTO
SIBJISIETCSI IPEMKTOPOM BBICOKOTO PHCKA JIETATBHOTO HC-
xona 'y 6ompHBIX Al [7]. Macca muokapna JDK (MMITXK),
HE3aBHCUMO OT ypoBHSA AJ] m npyrux (akTopoB pHCKa,
oTpenessieT KapaAualbHyIo, epeOpoBacKyIsIpHYIO H 00-
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IIYI0 CMEPTHOCTbh, KaK B OOIIEH MOMyJISAINH, TaK U Y JIUI
C pa3au4YHbIMU (POPMaMH KapJHOBACKYIISIPHON MTATOJIOTUH
[8,9]. Hokazano, uyto runeprpodus JIK yBenuunpaer
PHUCK Pa3BUTHUA CEPACUHO-COCYIUCTHIX OCIOXKHECHUN
He3aBUCHMO OT ypoBHA A/l n npyrux ¢pakropoB pucka
C XYIUIMM IPOTHO30M y OOJIBHBIX C KOHIIEHTPHUYECKOI
runeprpodueii JOK [10,11,13,15,16,18]. Uccnenoranue
LIFE Tak:xe noaTBepAUIIO IPOTHOCTUYECKOE 3HAUCHUE
reometpuun JOK nns pazButus ocinoxxkuenuit y aui ¢ Al
1 IPOJIEMOHCTPHUPOBAIIO KOPPEIALIUOHHYIO CBSI3b MEXKIY
crenenbio runeprpodun JIK u sxectsio MU [21]. Boi-
SIBJICHA OIpe/ieJICHHAs 3aBUCUMOCTh M@Ky CHUKCHHON
¢pakuueit Beiopoca (®PB) JIK u dhyHKIMOHATBHBIM
pe3ynbraTom MU, xoTopas oJHaKo yMeHblIauachk ¢ Mo-
MPaBKON Ha BO3PACT, UCXOAHYIO TSXKECTh MHCYIbTa U
ypoBeHb TMoko3sl [ 14]. ITpu A" uMeroT MecTo CTpyKTyp-
HbIE U3MEHEHHUS COCYAUCTON CTEHKH, TPEUMYIIECTBEHHO
apTepuos U KalMUISPOB, BBI3BIBAIOIINE IOBBIIICHUE
nepudepuvecKoro ConpoTuBiIeHus 3], IPUIMHON Yero
SIBJISICTCSI U3MEHEHUE CBOMCTB COCYIUCTON CTCHKH, T.H.
peMOIeTUPOBAHHE COCYIOB - 3HAYUMBIM MEXaHU3M, KO-
TOPBII OTBEYAET 3a MPOLECCHI MOBBIMIEHUS COCYJUCTOTO
pesepBa, ayTOperyJssiuio HepedpasbHOro KpOBOTOKA U
pa3BuTHe atepockieposa [19].

Hecmotpst Ha 6051b110€ KOJTHYECTBO PabOT, MOCBSIICHHBIX
W3YYEHUIO TaTOreHeTnYeckux Mexanu3mos npu N, veno-
CTATOYHO U3YyUYEHHBIM OCTAETCs 3HAYEHUE U3MEHEHM T1a-
paMeTpOB ICHTPAILHON U LIEpeOpaIbHOI FeMOTUHAMUKA
JUTst YHKITHOHAIBHOTO PE3y/ibTaTa pa3IMYHbIX TOATUIIOB
WU, B wactnoctu I'JIN.

Ienpro uccaenoBaHus SBUIOCH U3yUYEHHUE 0COOEHHOCTEH
MoOp(hOMETPUYECKUX ToKa3areiel cep/aua, HapyleHu
HCHTpaHbHOﬁ TEMOAMHAMHKKU U UX BIIWSHUS HA TCUCHHC
OCTpPOro Nnepuoja reMOJINHAMUYECKOT0 MIIEMUYECKOro
HHCYIIbTA.

Marepuai u metoabl. Oocienosano 116 6ombHbIx ¢ [N,
KOTOPBIE HAXOTUITUCh HA JICUCHUH B UHCYJIBTHOM OT/ICJICHUT
TepHoIONIbCKO# 001aCTHON KOMMYHAIIBHOM KITMHUYECKOH
TICUXOHEBPOJIOTNUECKOM OONBHHUIIBI ¢ BEpH(DUIIMPOBAHHBIM
Jarao3oM MU 1o naHHBIM KOMITBIOTEPHOI TOMOTrpadun
(KT) nnu marnuto-pezonancHoi romorpaduu (MPT).
KputepusimMu UCKIIOUCHHUS U3 UCCIEAOBAHUS SIBISIINCH:
Hannuue noBTopHbIX MU 1 HapynieHus cozHanus riyoke
comnopa 1o mkajie [nasro (L") menee 9-10 6amios, Xpo-
HUYecKas cepiieuHas HepocrarouyHocTs 11 b - [T craguu u
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Boie [11 ¢pynkiuonansroro kinacca mo NYHA, xponuue-
ckas 00Jie3Hb 1o4eK (CKopocThb GpubTpay <60 MiI/MHH).

Bo3spact 6onpubix ¢ I'JIU coctaBun ot 45 1o 74 nert, B
cpennem, 60,74+0,81 net. MccaeqoBanuch MarueHThl
JIBYX BO3pacTHBIX KaTteropuil: 45-59 ner (I Bo3pacTHas
rpymmna) - 55 (47,4%) 6onbHbIX 1 60-74 roxa (II Bo3pacTHas
rpynmna) - 61 (52,6%) 6oapHo#. Myskunn Ob110 67 (57,8%),
JKCHIIUH - 49 (42,2%) (Tabnuia 1).

CreneHp HapyLIEHHs HEBPOJIOTMYECKUX (QYHKIHIA orpesie-
ssumi o mkasie NIHSS (Odderson 1L.R., 1999) B nunamuke
Ha 1, 7 u 14 cytku. Beiaensiu nerkue (1o 5 6aiuioB),
cpenne Tsoxenbie (6 — 13 6amtos), Tsokenbie (14-20 0aioB)
U OYCHbB TsDKEJIbIC HHCYIBTHI (0osiee 20 OaioB).

Jna nmoaTBepxknenus nuarno3a MU, onpenenenus ero
JIOKQJIM3AIMU M Pa3MEPOB MCIIOIb30BaHbI HEHPOBU3Yallb-
HbIe MeTO/IbI uccienoBanus - KT Ha anmapare Astelon 4,
(Toshiba, SInonus) nnn MPT — Ha annapare Magnetom
Avanto, 1,5 Tl (Simens, I'epmanus). B cooTBeTcTBHHU C
nu3MeHeHusIMH, BoissBieHHbIME Ha KT 1 MPT, GonbHbie pas-
JesieHbl Ha 3 rpyrmsl: ¢ MasibiM A (o 10 em?) - 18 (15,5%)
6onbHBIX, MU cpemanx pazmepos (10-100 cm?) - 74 (63,8%)
u 6onbimm U (>100 em?) - 24 (20,7%) manuentos. [JI1 B
KapOTUIHOM OacceiiHe Obut Auarnoctiupoat y 98 (84,5%),
B BepTeOpobasmwisipuoM - y 18 (15,5 %) OonbHBIX.

I'eMoaMHaMHUYECKUI TUIT HHCYNBTA yCTaHABIMBAIN HCXO/ST
U3 CIIEAYIOMINUX KPUTEPHUEB:

1) Hauauo 3a00JIeBaHMS - BHE3AITHOE MIIM CTYTICHYaTOe, KaK
IIpU Harpy3Kke, Tak ¥ B COCTOSIHUU TTOKOS;

2) OTCyTCTBHUE TOTEHIIHATBHBIX HCTOUHUKOB KapH0IMO0-
JIMY ¥ TEMOJMHAMUYECKH 3HAYUMOTO CTEHO3a HITH OKKITIO-
3UM MarucTpanbHbIX apTepuii ronossl (MAT);

3) na KT pa3Horo pa3Mepa ouyaru ¢ Jokaiu3anueil B 30He
CMEXHOT0 KPOBOCHAOKEHHSI, B T. 4. KOPKOBBIE HH(BAPKTHI,
O4ard B NMEPUBEHTPUKYISIPHOM U OEIOM BELIECTBE CEMU-
OBaJIbHUX IIEHTPOB;

4) HanmM4YKe NaToJIOTHHU KCTPa- W/UIIH HHTPaKPaHUATbHBIX
apTepuii: aTepoCKICPOTUYECKOr0 MOPaXKeHUs, fedopma-
1K apTepui (YIiIoBble H3rHObI, METIe00pa3oBaHMs)

S) HanmM4YKMe reMoIMHAMUYECKOT0 (hakTopa, a UMEHHO - Ha-
4aJo WHCyJIbTa Ha (hoHe noBbieHus AJl (runepToHnye-
CKOTO KpH3HCa).

st ycranosnenus noxaruna MU u yrounenus GpyHKu-
OHAJIbHOI'O COCTOSIHUSI SKCTPAKPaHUAJIBHOIO U UHTPA-

Tabnuya 1. Pacnpedenenue 6onvnuvix ¢ I /I no so3pacmy u nony (n=116)

on
Bospacrt My:kuunsbl (n=67) Kenmunpl (n=49)
aoc. % aoc. %
45-59 ner 31 26,7 24 20,7
60-74 ner 36 31,0 25 21,6
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KpaHUAJIBHOTO LepeOpasbHOro KPOBOTOKA MPOBEICHO
VABTPa3ByKOBOE UccliefioBanre. Ero n3ydanu B nepsbie 3
JTHSI MO3TOBOT'O HHCYJIBTA C TOMOIIBIO TPAHCKPAHUAIBHOTO
nymuiexcHoro ckanuposanus (TKJIC) na annapare Philips
HDI (CIIA) B cnenyromux apTepHsax: OOIIHUX COHHBIX
(O6mCA), napyxHubix connbix (HapyxCA), BHyTpeHHHX
connblx (BCA), mo3Bonounsix (ITA) - B cermentax V1
u V2, B nepeanux mMo3roBeix (IIMA), cperHeMO3roBbIxX
(CMA), 3aaaux mo3roBeix (3MA), ocHoBHO# (OA) u
WHTpPaKpaHUaJIbLHOM OT/eNe Mo3BoHoYHOU apTepun (ITA).
Omnpenensiny ciaeayroIue reMoANHAMUYECKUE TapaMeTphL:
BHYTPEHHUI IMaMEeTp COCY/I0B, MAKCUMAIIbHYIO CHCTOJIH-
YECKYI0 CKOpOCTh KpoBOTOKa (VS, CM/C), CKOPOCTh B KOHIIE
nuactoindeckoro nukia (Vd, cm/c), nepudepuyueckoe
conporusnenue (IR), odmmit o6bemublii kpoBoTok (CBF,
wi/MuH/100 T) ¥ TONIIMHY KOMIUIEKCA «MHTUMA-MEIHay
(KUM) B O6mCA. Mopdomerpruyeckue Mnoka3aTeiu
cep/ilia OICHUBAIIM METOJIOM 3XOAOTUIepOKapaHorpadun
(Oxo/IKI") Ha anmnapare «Biomedica» (SInmonus) B coot-
BeTcTBUU ¢ pexoMenaanusamu ASE, 2005. Onpenemnsinu:
TOJIIUHY 3aJHel cTeHKHu jeBoro skenynouka (3CJDK) u
MesoKeTynoukoBoit neperopoaku (MOKII), koneqno-cucto-
JINYECKUH 1 KOHeUHO-anacTtoiandeckuit pazmeps! JOK (KCP
u KJIP). B B-konTponupyemom M-pekume MoaydeHsl pac-
YyeTHBIC NoKasaresu: Gpakmus Beiopoca (OPB) mo Simpson,
KOHEYHBIH CHCTOIMYECKHH U JUACTOINYCCKHIA 00BEMBI
(KCO u KJ10) JIK, otHOCHTEeNbHAS TONIMHA MHOKapaa
(OTM), macca muokapaa neBoro xxenyaouka (MMJDXK) o
¢dopmyne ASE u nanexke MMJDK (MMMJTXK) [1]. Onpe-
nensiiau tan reometrpun JOK 1 mokazarenu neHTpaabHON
reMOZIMHAMUKH: ynapHbiii 00beM (YO), MUHYTHBIN 00beM
cepaua (MOK), cepneunsiii unaexc (CH). uacronnye-
ckyro muchynkimro (/1) JOK oriennBau o nokasaressim
TPAaHCMHUTPATBHOTO THACTOIUYECKOIO KPOBOTOKA U B
peXHMe UMITYIbCHO-BOJTHOBOTO TKAHEBOTO JIOMIJIepa Ha
YPOBHE MUTPATBHOTO (hUOPO3HOTO KOJIBIIA.

Kontponsnyto rpynmy (KI') coctaBunu 30 manueHToB,
pernpe3eHTaTUBHBIX M0 BO3PACTY U IMOJIY 110 OTHOIICHUIO
K manuentaM ¢ MM: 13 myxuuH u 17 KeHIIUH B BO3pac-
te oT 49 no 70 ner. Cpenuuii Bozpact nui KI' cocraBun
61,2+1,8 roxa.

Pe3yabTarhl M MX 00Cy:KIeHUe. YCTAaHOBICHO, YTO Y
109 (95,6%) OonbHBIX B aHaMHe3e umena mecto Al ot 3
no 15 ner. Y 47 (40,5%) 6onbubix [JIV Bo3HuK Ha (oHe
usonupoBanHoit AT, y 65 (57,0)% obHapyxeHO couera-
Hue Al u arepockneposa, y 4 (3,5%) - A" u caxapHoro
nuabera Il Tuma. He3aBucuMo OT moJa, yaiie 0TMedaioch
couetanue Al u arepockiepo3a. Y OOIbHBIX B BO3pacTe
45-59 net vame umena mecto uzonuposannas Al, 60-74
rofa - coueranue Al' u arepockieposa. Cpenu paktopos
puUcka HaH6OHee YaCTbIMU 6I)IJ'II/I IICUXOOMOIIMOHAJIbHAasA
Harpyska - y 45 (38,8%), kypenue - y 38 (33,3%), uz0obi-
TOUHBIH Bec - y 34 (29,3%). KomOrHUpoBaHHbIE (hakTOPbI
pucka ormeuanuch y 29 (25,0%) 6onpHbix. Cpemu Juig
B Bo3pacTte 45-59 ner HanGONBIINNA TPOLEHT COCTaBUIN
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0O0JIbHBIE, KOTOPIE UMEJH IICHX03MOLMOHAILHOE HaIpsi-
JKCHUE U KOMOMHUpOBaHHbIE (hakTopbl. Cpenu OOJIBHBIX
60-74 net npeobiaaiy rurnoanHamMust, 30bITOYHBIH BEC,
JUCIUNIAZEMHSI 1 KOMOMHUpPOBaHHbIE (DAKTOPHI pHCKa
(80,1%). Ilpu sTom y manuenTtoB I Bo3pacTHOM rpymiisl
O0TMEYaJIOCh CIVIAKUBAHUE TEHJCPHBIX Pa3IHyUil cpeau
(axropos pucka [JI1.

Y 67 (57,8%) 6onbubix /I Bo3HHKaN BO BpeMst huznye-
CKOM aKTMBHOCTH, pexke rmocye cHa - y 26 (22,4%) 1 Houbto
-y 15 (12,9%) 60mnbubIX. Y 95 (83,3%) OOIBHBIX HHCYJIBT
HaunHajiCcs ocTpo, y 13 (11,2%) manueHToB oT™MeHaInch
IPEABECTHUKU B BUJAE TPAH3UTOPHOW HIIEMUUYECKOU
araku (TUA). Takoe Hadano npeobianano y OOJIbHBIX CO
creHozoM MAT.

V Beex nanuentoB [JIU pa3Brsics Ha POHE TUTIEPTOHUYCCKOTO
kpmsuca. Cucronmyeckoe aprepuanibHoe nasienue (CAJD) B
nebrote coctaBmio (184,2+13,2) MM pT. CT., AMACTONIMYECKOE
nasnenne (A - (100,9+£4,8) mm pr. ct. Konebanust CAJ]
cocraBmio ot 170 no 220 mm pr. ct., Al - ot 95 1o 130
MM pT. cT. [Iposienenust CH 1 ct. HaGmronanuce y 44 (38,6%),
CHITA -y 12 (10,5%) narmenToB. Y 11 (9,6%) OonbHBIX C
/TN ormeuanoch paHHeEe HEBPOJIOIHYECKOe yXy/uleHue. B
TeuyeHune rnepBbix 14 nHeit ymepnu 2 (0,8%) O0NbHBIX.

B cootserctBuu co mkanoit NIHSS y 40 (34,5%) GonbHBIX
nuarHoctupoan nerkuit ['JIU, y 59 (50,9%) - uHCYIBT
cpeaneit TsokectH, y 13 (11,2%) - toxenstit u 'y 4 (3,4%)
MAIeHTOB - OYeHb TsKenabl uHCynasT. Ha 1 cyTku Ta-
JKECTh MHCYJIbTA cocTaBmia 9,24+0,54 6asios. Ha 7 cytku
cpennuii 6amn mo mkaine NIHSS cocrasun (7,77+0,49)
6assIoB, YTO TOCTOBEPHO MEHBIIE B CPaBHEHHM C Tep-
BbIMU cyTKaMH. [Ipu atom, y 87 (73,1%) mauueHToB He-
BPOJIOTHYECKHH JIePUIIUT TOCTOBEPHO yMEHbIIHIICH, y 24
(20,7%) - ve usmenuncs, y 5 (4,3%) - Hapocna oyaropas
cumnroMarrka. Ha 14 cyTku 1ocToBepHOE YMEHBIIICHHE
HEBPOJIOrHYECKOro JaeduiuTa BoisBicHO ¥ 98 (84,5%),
OTCYTCTBHE TOJIOKUTEIBbHOU AuHaMuku - y 15 (12,9%)
ManueHToB, y 3 (2,6%) nanueHToB HadIIOAaIach JOCTO-
BEPHO OTpHIlATENIbHAS THHAMHUKA.

He ycTaHOBICHO TOCTOBEPHOM PA3HHUIIBI MEIKTY TSKECTHIO
I'/I 1a 1 cyTkM y MaIiMeHTOB pa3HbIX BO3PACTHBIX IPYII.
VY OonbHBIX B Bo3pacte 45-59 yeT creneHb HEBPOJIOTH-
yeckoro aedunura cocraBmwia 9,16+0,65 6amios, 60-74
roma - 8,67+0,57 6amnos. Tsokects I'JIV B pa3HbIX BO3-
PaCTHBIX TPYIIIax JOCTOBEPHO HE OTIMYAIACh Ha 7 CYTKH:
7,58+0,52 u 7,18+0,57 6aoB u Ha 14-¢ cytku: 6,77+0,86
u 6,22+0,60 6anioB, COOTBETCTBEHHO.

[pu ananu3e GakTopoB, BAUSIONIMX HA TSHKECTh U TCUCHUE
HHCYJIBTA, 3aBUCUMOCTH MEXIy BO3PacTOM OOJBHBIX U
CTCTIECHBIO HEBPOJOTHUYECKOTO S(UINTA B PA3HBIC CPOKU
octporo nepuozaa ['JIN e ycranosneno. Mcxonuslit ypo-
BeHb AJl (CAZl u IA]]) He koppenupoBall co 3HAYCHUSIMHU
NIHSS. [Togo6HbIe pe3ynbTaThl OTMEUCHBI B paboTe He-
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KOTOpPBIX aBTOPOB [17,19], koTophle Takke yKa3bIBAIOT Ha
OTCYTCTBHUE BJIMSIHUSI YPOBHS TMIIEPTCH3UU B Havaje 3a-
OoJieBaHMsI Ha OTPHULIATENILHBIH NCXO/] MHCYIbTa. COTacHoO
JIPYTHM KOTOPTHBIM MCCIICIOBAaHHSIM, HCXOIHBIN YPOBEHb
AJl mporHo3upyert pesynsrar octporo MU [20].

YcraHopieHa ciabast 3aBUCUMOCTb M1y pasmepamu M
U TSOKEeCThIo nHCYynbTa Ha 1 cyTku (1=0,28, p=0,021). Yme-
PpeHHas CBsI3b OOHapyKeHa MEXKIY UCXOHOM TSHKECTHIO MH-
cynbTa u ero nokanuzanueit (r=0,33, p=0,011). Haubonee
Tspkenble [V nuarHocTUpOBaHbl IPU BUCOYHO-TEMEHHOM
JIOKaJIM3aluy oyara. BeIsBieHa 1O0CTOBEpHas CBA3b MEKIY
Tsxecthio [ /I u ero pazmepom Ha 7 (=0,38, p=0,012) u 14
cytku (1=0,37, p=0,011), nokanuzanueii ouara uHpapKTa
Ha 14 cytku (1=0,36, p=0,009).

Takum 00pa3om, aHaIM3 KITMHHYECKON CUMITTOMATHKH MOKa-
3aJ1, YTO BeJIMYMHA 1 JIOKANU3aLHs 04ara UrparoT OnpesieneH-
HYI0 poitb utst crernenu Tsokectr [JIU B neOroTe 3a00ieBaHms
U BIIUSIIOT HA CKOPOCTB perpecca HeBPOJIOTHYECKOro e HIy-
Ta B TEYCHHUE MEPBbIX 14-TH CyTOK 3a00JICBaHUS.

YcTaHOBIEHO, YTO HauOOJbIICe BIUSHUE HA TAKECTh
I'JI umeeT COBOKYITHOCTh TaKKuX (DAKTOPOB, KAK BO3PACT,
BoixonHoe CAJl, ctenens coznanus o LT pasmep TIU.
C yueTom 3THX (PaKTOPOB C MMOMOIIBIO METOa MHOXe-
CTBCHHOH JHHENHHON perpeccun Ha | CyTKM paccuuTanu
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koaddunment perpeccuu R - 0,51, p <0,001. ITpu stom
HauOObBINYI0 3HAYUMOCTh UMeN pazMmep odara - 0,39, u
s"auenue 1T - 0,31. /Ina Bo3pacta u CAJ] crannaptu-
3MpOBaHHBIC TOKa3arenu B cocraBuwin menee 1. Ha 7-e
cytku ['JIN - R=0,62, p <0,001. [{nst pazmepa ouyara cTaH-
JApTHU3UPOBAHHBIN TOKa3aTenb 3 coctasui 0,36, mst I
- 0,42. Ha 14-¢ cytku R = 0,60, p<0,001 (B mis pasmepa
ouara=0,32, nns I - 0,40).

OreHka MOP(OMETPUUCCKUX MTOKa3aTeNei cepia 1 eH-
TpaJIbHOW TeMOJIMHAMUKH TPOBe7ieHa ¢ ToMoIbio OxoIKT
(Tabnuma 2).

VY 92 (79,3%) GonbHbIX BbisgBiIeHa runeprpodus 3CIDK
u MXKTI, uro moareepsxaeno pazmepamu 3CJDK n MIKII,
KOTOpbIE ObLIM 10CTOBEPHO BhIlIe, 4eM B KI. ['uneprpodus
JIK nerxoii ctenenn ormevanace y 56 (48,3%), ymepeHHoli
-y 35(30,2%) 6onbubix. Pazmepst JIIT qocToBEpHO HE OT-
muganuck ot 3HaueHuit KI'. Tumaranus JIIT nadnroganach
y 22 (19,0%) marmentos. Pasmepst JDK (K/IP u KCP), B
CpellHeM, HaXOAMIIKCh B IPEeIaXx HOPMAIbHBIX 3HAYCHUH
1 He oTmyanuch oT nokasareneit KI Onnakoy 21 (18,1%)
NalyeHTa BbISIBICHO HE3HAUYNTEIbHOE YBEJINYCHHUE pas-
MepoB JDK. 3HaunTenbHO pexe oTMedanach IuilaTaius
nosioctu [DK - y 9 (7,4%) 6onbubIx. Y 77 (66,4%) 60Iib-
HBIX HAOJII0/1aNIach Y/IOBIETBOPUTENIbHASI COKPATHTENbHAS
criocobnocts Muokapna JIK (OB >55%), y 39 (33,6%)

Tabnuya 2. Mopghomempuueckue nokazamenu cepoya 6 ocmpom nepuooe I J[H (M+m)
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oka3zarenn KI' (n=32) Boasnsblie ¢ I'TU (n=116)
3CJDK, cm 1,13+0,03 1,21+0,02*
MIXKII, cm 1,1440,02 1,26+0,02*
[epenne-3amanit pazmep [DK, cm 2,224+0,07 2,454+0,06*
JIII, em 3,73+0,08 3,82+0,05
11, cm 3,28+0,07 3,01+0,10
KIP, cm 4,91+0,10 4,97+0,07
KO, mn 119,25+4,95 116,67+3,95
KCP, cm 3,41+0,10 3,40+0,08
KCO, mn 44,86+3,19 49,14+3,01
Aopra, cM 3,41+0,04 3,23+0,05%*
DB, % 62,21+1,08 57,07+0,97*
YO, mn 76,05+3,21 69,68+2,45%*
MOK, n-x8. 5,51+0,19 4,96+0,18*
OTM, yc. en. 0,46+0,02 0,50+0,02*
MMIJDK, r 251,80+16,25 290,98+9,39*
NMMIDK, r/m? 132,6846,15 144,30+4,39*
CU, n/(x6'M?) 2,60+0,12 2,49+0,08
E/A 1,10+0,10 0,83+0,08*
E, m/c 0,84+0,14 0,48+0,04*
A, m/c 0,76+0,11 0,58+0,05%*
Ve/Va 0,92+0,05 0,64+0,06*
npumeuanue: * - nokazamenu docmosepuvie omuocumensro KI© (p<0,01)
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®B cocraBuina < 5%, Ho Oonee 45%: cpeaHUE 3HAUCHUS
@B 0w fO0cTOBEpHO HIKE B cpaBHeHnu ¢ KI'. 3HaueHus
MOK xosnebanuch B mpeaenax ot 2,2 go 10,0 i ¢ MuH.

B ocrpom nepuozne I'IM yaine Berpedaics: 3yKUHETUUECKUH
THUI TeMOJIMHAMUKH - B 54 (46,6%) cimyyasx: CU coctaBun
2,81+0,30 ;1 /MUH*M?, HECKOJIBKO peke - y 52 (44,8%) ru-
nokuHeTnueckuit - CU - 1,73+0,42 n/MuH*M? 1 TOJBKO Y 8
(6,6%) OONBHBIX - TUMEPKUHETUIESCKUH THUI LIEHTPAIBHOM
remouHamMuky - CU - 4,70+0,24 i/muHeM?. DyKHHETHYECKHI
Y THIIEPKUHETUYECKUI THI TeMOIMHAMHKH TTO/IICPYKUBAIICS
HOPMAaJIbHBIM WM NoBbIIIeHHBIM MOK, KOTOpbIi, B CBOIO
ouepesib, 00eCIeurBalICs 32 CYET HOPMAIbHOW TE€OMETPUN
Cep/lia, YBEIMUCHHS YaCTOThI CEpPJICYHBIX COKpAICHUH H
uHorna 3a cyet yBenuuenus pazmepon JOK (KPP u KJ1O).

VY manuenToB ¢ [JIU BbIsiBICHBI JOCTOBEpHO Oojiee BbI-
cokue nokazarenn OTM JDK, MMJDK u UMMJIXK, uro
CBUACTCIILCTBYET O HAJIMYNU FI/IHeprO(bI/II/I M 11aToJIOru-
yeckoro pemonenupoBanus JOK. Hopmansuas reomerpus
JDK nabmonanacek y 20 (17,2%) 60sbHBIX (BCe OONBHBIC B
Bo3pacte 45-59 nert), y octanbhbix 96 (82,8%) - maromno-
ruueckoe pemonenuponanue JOK. Tak, y 42 (36,2%) narm-
enrtoB ¢ [ /I ormMeudanach skCueHTpHYeCcKasi THIePTPOQHs
JDK (MMMJIX - 187,1£15,1 r/M?, OTM - 0,39+0,02),
eme y 44 (37,9%) - konuentpuueckas runeprpopus JOK
(MMMJIXK - 152,2+8,2 v/m?, OTM - 0,51£0,03) u y 10
(8,6%) OOJIBHBIX - KOHIIEHTPUYCCKOC PEMOICTHPOBAHUE
JDK (MMMIJIX - 113,346,1 r/m?, OTM - 0,60+0,01).

Okcnenrpuueckas runeprpodus JOK y 25 (59,5%) 60ib-
HBIX COYETaNach ¢ dyKuHeTndeckum, y 7 (16,7%) - runoxu-
HetnyeckuM n'y 10 (23,8%) - runepkuHETHYECKUM TUIIOM
remorHaMuKH. [Ipu koHneHTpuueckoi runeprpodun JOK
y 25 (56,8%) OOMBHBIX OTMEUAJNICS 3YKUHCTUYCCKHUIA U Y
19 (43,2%) - TUMOKMHETUYECKUN TUIT TEMOJUHAMUKHU. Y
60nbHBIX ¢ HOpMaIbHOI reomeTpueit JIXK Bo Beex cimydasx
BBISIBIICH 'MITOKMHETHYeCKHi Tun remoauHamuku (CU B
npeaenax 1,7-2,1). IIpu KOHIIEHTPUYIECKOM PEMOJEIUPO-
Banuu JIK takoke HaOmionancsi THIOKUHETHUECKUH THIT
reMopinHaMuku - y 6 (60,0%) GonbHbIX u y 4 (40,0%)
-3YKMHETUYECKHUH.

JJ1 JIK BoeisiBiena y 67 (57,8%) OONBHBIX, TpECUMYIIIC-
CTBEHHO 3a pEeJIaKCAIlMOHHBIM THIOM - B 62 (53,4%)
6omnbHbIX. Tombko y 5 (4,3%) nanueHToB HaOJNIOAAIACh
JJ1 ¢ nceBnoHopmanibHbIM TUnoM. CpenHue 3HaueHust B
u uHaekca E/A ObUIM JOCTOBEPHO HIIKE [0 CPABHECHUIO C
KT Bpems uzoBomomuueckoit penaxcarmu JOK cocraBuno
240,63+5,15 mc.

[TpoBeneHHbIH aHaTU3 MOP(QOMETPUUESCKUX TTOKa3aTelei
cep/lla y MallMeHTOB Pa3HOro BO3pacTa MoKas3ad OT-
CYTCTBHE JIOCTOBEPHOM pa3HULBI IIPAKTUYECKU [0 BCEM
orpeiessIeMbIM [TOKA3aTessiM Y OOJIBHBIX JABYX BO3PACTHBIX
rpynm. JlocroBepHas pazuuiia Habmoaanace jauiib no OB,
KOTOpast OblIa BbIlIE y O0NbHBIX 45-59 net - 59,24+1,10%
1o cpaBHeHHIO ¢ manuenTamu 60-74 net 54,70+1,05%. I'n-
neprpodus JOK u MIKIT odnapyxena y 38 (69,1%) 60i1b-

Tabnuya 3. Mopgomempuueckue nokazamenu cepoya 6 sagucumocmu om cmenenu mscecmu I JJTH (M+m)

Taxecrs I'TU
ITokasaTenn Jlerkui CpenHerskenblii Tskeaniid OueHb TAKeIbIH
(n=40) (n=59) (n=13) (n=4)
3CJIK, cm 1,24+0,04 1,22+0,03 1,16+£0,05 1,18+0,06
MIXII, cm 1,27+0,04 1,27+0,03 1,26+0,06 0,95+0,05
[epenne-3aauuii pazmep I, cm 2,55+0,10 2,47+0,09 2,14+0,10%* 2,30+0,10%*
JIIT, cm 3,74+0,10 3,65+0,07 3,30+0,08* 3,60+0,12
KIP, cm 5,08+0,14 4,83+0,09 4,89 +0,12 4,65 £0,20*
KO, M 126,72+7,79 111,78+4,93 114,16+9,43 109,59+13,50
KCP, cm 3,61+0,17 3,32+0,10* 3,24+0,12* 3,30+0,20*
KCO, mn 56,76+£6,94 45,57+3,47* 45,36+6,57* 44,00+7,12%*
Aoprta, cMm 3,31+0,07 3,32+0,05 2,83+0,10%* 2,60+0,08*
DB, % 58,94+1,79 56,60+1,09 54,76+1,95* 51,50+1,50%
YO, mn 76,24+3,75 65,86+2,89* 67,47+4,08* 54,25+1,25%
MOK, n1-mun 5,78+0,37 4,63+0,21%* 4,41+0,30%* 3,95+0,05*
OTM, yc. en. 0,51£0,04 0,51+0,02 0,49+0,03 0,39+0,04*
MMJIK, r 308,65+14,83 289,66+13,67 275,69+18.,81 217,75+12,62*
UMMIDK, r/m? 153,92+7,31 143,04+6,24 136,99+11,09 86,40+12,80
CU, 2/(murn-m?) 2,81%0,17 2,27+0,09* 2,24+0,28* 1,95+£0,05%*
E/A 0,92+0,08 0,82+0,09 0,73+0,10%* 0,79+0,13*

npumeuanue: * - nokazamenu 00CmMoGepHsbl N0 OMHOWEHUIO K 3HaueHUsM 6onvhblx ¢ aeekum [J[H (p<0,001)
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HbIX [ Bo3pacTHOI rpymiisl n'y 54 (88,5%) OonbHbIX 60-74
seT. OHAKO TOCTOBEPHOTO Pa3iIudMs MEKIY TOJIIUHON
3CJDK u MKII y naneHToB ABYyX BO3PACTHBIX TPYIIT HE
BbISIBIICHO. He BBISBIEHO JOCTOBEPHOTO Pa3iIH4Hs B BBI-
paxennoctu J{JI JDK y GonbHBIX pa3Horo Bospacrta. Tak,
cootHotreHne E/A y manueHToB JByX BO3PACTHBIX I'PYII
cocTaBuiIo cooTBeTCcTBEHHO - 0,79+0,08 1 0,87+0,10, IVRT
- 135,5745,40 u 146,82+6,83 mc.

[Ipoananu3upoBaHbl MOPHOMETPUYCCKHUE MTOKa3aTe-
JIM cepAala B 3aBUCUMOCTH OT cTeneHu Tskectu /U
(Tabmuua 3). YcTaHOBJIEHA 3aBHCHMOCTD ITOKa3aresien
LIEHTPaJIbHOM FeMOJIMHAMUKHU OT cTeneHu Tsxectu 1/U.
VY nanuenTos ¢ jerkum I['JIV BeISBICHBI JOCTOBEPHO OoJiee
Bbicokue mokazarenn YO, MOK u CU no cpaBHEHHIO C
JAPYTUMU MMallUCHTaMU.

YCTaHOBJICHBI IOCTOBEPHO OOJiee BBICOKHE TOKa3aTesH
OB, KCP n KCO JI)K y GonbHBIX C JIErKMM HEBPOJIO-
THYECKUM JIS(UIUTOM 110 CPABHEHHUIO C MAlMEHTaMH C
TsKEJBIM U o4eHb TsokensIM /1N, 1lonyueHHble faHHEBIE,
110 BCEH BEPOATHOCTH, YKa3bIBAKOT HA COYCTAHUE THIIEP-
tpodun JDK ¢ HebonbmMMu ero pa3mMepamu, 4TO IMpH-
BOANUT K YMEHBIICHUIO OCHOBHBIX F€MOJUHAMUYECKHUX
nokazareneii (YO, MOK u CH) u urpaet oTpuiareabHyro
pPOJb B BOBHMKHOBEHUH HEBPOJIOIHMYECKOro JneduiuTa
npu remoinHaMuueckoM noarune MU, Habnronasncs poct
BeipaxkenHocTH JIJ1 y Oonbubx ¢ [JIU npu yBenuueHuu
crenenu Tsxectd VI, 4To cka3blBaaoCh Ha YMEHBUICHUU
cootHomienusi E/A. JloctoBepHoe paziinune OTMEYCHO
MeXay OONbHBIMHU C JierkuM WU u TsDKEIbIM M OYCHB
sokensiM [JIW. PecrpuxtuBueiid Tun JIJ1 Habmronancs y
4 ManMeHToB C TSKEIBIM M oueHb TsxkensiM [JIM ny 1
NaLUEHTa C UHCYJIBTOM CPEIHEHN TSKECTH.

[TpoaHanu3upoBaHO BIHMSIHUE MOPPOMETPHUECKHUX I10-
Kas3areJei cep/ilia Ha CTENEeHb BBIPAXKEHHOCTH U PETrpecc
HeBpOHOFH‘IeCKOﬁ CUMIITOMATUKHU B TECUCHHUE OCTPOro
nepuona ['JIW (tabnuia 4). YcTaHOBJICHA 10CTOBEpHAs
3aBucuMocTh TshkecTu ['JIM oT Takux mokasaresnei kak
tonmunra 3CJDK, KIP JDK, ®B, YO, MOK, CH Ha 1,
7, 14 cyTku nHCynbTa. BeIsSBICHA 3aBUCUMOCTH pa3Mepa
JIIT ot 3nauennit NIHSS na 1 cyrku (r=-0,30, p=0,009).

MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
LSIS@HOZIRM LSFIRNGO6(M LOSBLI6()

BrIsBiIeHa 3aBHCHMOCTB MEKTY THIIOM PEMOJICINPOBAHUS
JOK u taxectrio I/ Ha 1 cyTku. IIpu HopmanbHOM Teo-
metpun JIK crenens tsxectu MU coctaBuna 6,62+1,43,
NPH KOHIEHTpUUecKo runeprpoduu - 9,11+1,64, skciieH-
Tpuyeckoii runeprpodu - 8,75+1,80 u mpu KOHIIEHTpHUYE-
CKOM pemojieiinpoBanuy - 28+1,31 6asnos. Habmronanace
JIOCTOBEpHAs pasHHUIA MEXAY TSHKECTBIO MHCYNbTa MpU
HOpMatbHOH reomeTpun JIK 1 mpy maTtonornueckux THmax
pemonenupoBanus (p<0,01).

YcTaHOBIICHO BIMSIHUE TUACTONMYECKOH TUCHYHKIMN Ha
¢dyHnkimonanbHbli pesyasrar [JIM, Ha uTo yka3biBaer 3a-
BUCHMOCTb MEX/1y MokazareneM Ve/Va 1 3HaYeHUSIMU MO-
nudunupoBanHoi mkansl Penkuna Ha 14 cytku: 1=-0,49,
p=0,011. TTony4yeHHbIe pe3yabTaThl CBUIETENBCTBYIOT O
ToMm, uto /] 3ameniser yHKIMOHAIBHOE BOCCTAaHOBJICHHE
npu AaHHoM noarune M.

Taxum 00pazoM, B pe3yJIbTare MPOBEJCHHOTO UCCIICA0BAHUS
YCTaHOBJIEHO, YTO MOP(HOMETPUYECKUE TTOKA3ATEIHN CEeP/LIa,
o0ycIoBieHHbIe AuTeapHOCTRI0 AT, yporreMm AJl, nocto-
BEPHO KOPPEIUpPYIOT ¢ TshkecThro 1[IV B oCcTpoM ero nepuoze.

C oMOIIIBI0 METO/Ia MHOKECTBEHHOI JIMHEHHOM perpeccuu
BBIOPaHbI HECKOJIBKO ITOKa3aTeNiei, KOTOpble UMEIOT HauOOob-
11ee MPOrHOCTUYECKOE 3HAUCHHUE TSI OTIPEACIICHNUS TSHKECTH
[JIN va 1, 7 u 14 cyrkn. Hanbonee 3HAYMMBIMH SIBIISTFOTCSE
OB, pasmepst JIIT, KCP JDK, tomumna 3CJIK. [Ipu yuete
JIaHHBIX TIokazareneit Ha 1 cytku [JIW mokasarens perpec-
cun R=0,47, p=0,021. Ha 1 cytku Tspxects [JIW B OostbIieit
cTerneHu 3aBucena ot pasMepa JII1. CranaapTU3NpOBaHHBII
nokasarenb B it pasmepa JIIT cocrasun 0,31, mis ©B -
0,27. Ipu I'/IV BbIsiBIeHa oOparHasi 3aBUCUMOCTb MEXITY
TSDKECTBIO MHCYAbTA U TommmHoi 3CIDK.

Paccunranbl popMysIbl, € TOMOIIBIO KOTOPBIX MOKHO TIPO-
rHo3upoBath TsokecTs IJIM Ha 7 u 14 cyTku, yduThiBas
MOp(OMETpUUECKHEe MOKa3aTeNIu ceplla U MCXOIHYIO
TSKECTh MHCYTBTA.

IIporuosupyemas tsxects I'JIU na 7 cyTkun=-5,079-
0,013x®B + 1,302xJII1-0,25xKAP + 1,727x3CJIK +
0,855x tsxects [JIM Ha 1 cytku. R = 0,896, F = 52.

Tabnuya 4. IHoxazamenu Koppensyuu Mexncoy Mophomempudeckumu noKazameisimu cepoya
U cmenenvio Hesponocudecko2o dedhuyuma ¢ ocmpom nepuooe 1 J[H

NIHSS
Ioka3zarenu
1 cyTkn 7 cyTKH 14 cyTkn

OB r=-0,28, p=0,032 r=-0,33, p=0,005 r=-0,43, p=0,007
3CJIK r=-0,32, p=0,004 r=-0,47, p=0,003 r=-0,36, p=0,008
KJIP JIK r=-0,38, p=0,007 r=-0,42, p=0,009 r=-0,38, p=0,002
YO r=-0,32, p=0,005 r=-0,38, p=0,001 r=-0,41, p=0,002
MOK r=-0,35, p=0,002 =-0,48, p=0,006 r=-0,41, p=0,014
CHu r=-0,34, p=0,010 r=-0,45, p=0,004 r=-0,43, p=0,007
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Tabnuya 5. Hoxkasamenu Koppensyuu Mexcoy MophomempudecKumu noKazamensimu cepoya
U NUKOBOTL CUCTNONUYECKOU CKOPOCMbIO KPOBOMOKA HA CMOPOHe o4aza 8 ocmpom nepuode I J[H

Vs MopdomeTrpryecKkue NoKkazaTeau cepana
YO MOK
O6mCA npaBas r=0,55, p=0,006 r=0,47, p=0,020
O6mCA neBas r=0,66, p=0,001 r=0,59, p=0,003
BCA npaBast r=0,66, p=0,001 r=0,59, p=0,003
BCA neBas =0,44, p=0,008 r=0,50, p=0,010
ITA mpaBas r=0,49, p=0,002 =0,50, p=0,011
3MA mnpaBas r=0,20, p=0,071 r=0,42, p=0,009

[Iporuosupyemas tsxects IJIU Ha 14 cytku = -11,961-
0,031x®B + 1,978xJII1-0,314xKJP + 2,55x3CJIXK +
0,857x tsxects IJI Ha 1 cytku. R=0,899, F=35.

B xauecTBe npuMepa, IpUBOAUTCS CPAaBHEHUE PE3YIILTATOB
HaOJIO/ICHNH ¥ TPOTHO3UPYEMBIX BeinarHax npu ['JIV Ha
7 cytku (puc.).
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Puc. Cpasnenue npocHo3upyemvix OaHHbIX U OAHHbIX HA-
onooenuil

YCTaHOBIICHO, YTO JIAHHBIC, TTOJYUYECHHBIC B PE3YJIbTaTe
MPOBEJICHHBIX HCCIICIOBAHUM, U PACUETHBIC TOKA3aATEIIN
XOPOIIIO COMTACYHOTCS MEXKIY COOOiA.

[Tockonpky BeAylIUM NaTOr€HETUYECKUM MEXaHH3MOM
I'’IN sBasercsa HapylleHHE MapaMeTPOB IEHTPAJIBHON
reMOJIMHAMUKH, TPOAHAIM3UPOBAHO BIIMSIHUE MOpdome-
TPUUYECKUX TTOKa3aTeIel cepAlia Ha oKa3aTeNnn dKCTpa- U
HMHTPaKPAHUAIBHOTO KPOBOTOKA Mpu AaHHOM noarune MU
(Tabnuua 5).

YcTaHOBIIGHO BIMSIHUE LIEHTPAILHON FeMOJMHAMUKH Ha V'S
DKCTPaKpPaHUAIBbHBIX COCYNOB. [Ipy 3TOM yailie T0CTOBEpHbIE
KOpPEJSILIMKI BCTPEYAIHCh [P MPABOIIONYILIAPHOM J0KaIH13a-
uuu [JIW. Beisirena 3aBUCHMOCTb MeXTy nokazaressiMu YO,

© GMN

MOK u Vs Ha cropore uHpapkra o ooeum O0mCA, BCA u
npasoii [TA. CU koppenupoBa ¢ mokas3aresisiMu Vs B IpaBoit
BCA (r=0,46, p=0,012) u npasoii ITA (r=0,50, p=0,008) Ha
cTOpOHe ovara 1pu nHgapkrax B mpaBoil CMA. /loctoBepHast
cBs13b 00HapyxeHa Mexry CU u Vs B npaBoii BCA (1=0,46,
p=0,020) u mpagoii [TA (r=0,50, p=0,018) Ha cTopoHE o4ara.

Ha Vs B CMA Ha nopaeHHOI CTOPOHE 10CTOBEPHOE BIIU-
ssaue umena ®B. Tak koppensiunonHas cBsa3b Mexay OB
u Vs B nieBoit CMA coctasuna r=0,60, p=0,003, B npaBoit
CMA -1=0,38, p=0,009. YcTanoBieHbl TOCTOBEPHLIE MPs-
Mble koppessinun Mexty @B JIXK ¢ Vs B npaBom cudone
BCA (r=0,60, p=0,008) u mpasoii I[TA (r=0,69, p=0,014).

Takum 00pa3oM, BBISBICHO, UYTO B ocTpoM repuone [ /11
noKasarenu HeHTpansHoi remonguHamuku YO, MOK kop-
PENUPYIOT CO CKOPOCTBIO KPOBOTOKA B CHCTONY B DKCTpa-
KpaHUaIBHBIX cocynax: B o0onx O6mCA, BCA un npasoii
ITA; CH - ¢ Vs B npasoit BCA u ITA. ®B nonoxurensHo
Koppenupyet ¢ Vs B mpaBoil u nesoit CMA.

Cpenu npyrux MoppOMeTpUIEeCKUX MoKazaresei cepama
ycranosieHa 3aBucuMoctb Mexay CBF n @B (r=0,55,
p=0,005) u KCP JXX u CBF (r=-0,30, p=0,015). OGHapy-
xeHHas cBsa3b Mexxy CBF u @B, no Bceil BeposTHOCTH,
CBUJICTENIBCTBYET O MPSIMOM BIMSIHUM COKPAaTUTEIbHOU
CHOCOOHOCTH Cep/ilia Ha MO3TOBOM KPOBOTOK IPH IAHHOM
nonaruie MU.

Pesynpraramu 1pyrux uccienoBanuii 6e3 pazaenenus MU
Ha MaTOr€HETHUYECKHUE MOJATUIBI YCTAHOBIEHO, UYTO MPHU
Hanuunn umemudeckoi 6one3nu (MBC) mposiBnsercs
TEHJICHIIUS] K 00paTHON B3aMMOCBSI3U MEXIY PETrPeccoM
HeBpoJIoruYecKoro aedunura u 3HadeHussMu YO u MOK
[10]. YcranoBneHno mpsimoe BiausHUE cHUxKeHHOU DB
JIK Ha 00BeMHBI KPOBOTOK B apTEpHIX KapOTHIHOM
CHCTEMBI, YTO MPUBOAMUT K MCTOLICHHUIO IepedpasbHON
ayTOpEeryJsIuK, THIonep(y3nu 1 KpUTHYECKOMY YXY/IIIe-
HUIO MO3TOBOTO KPOBOOOpAIICHUS, 0COOCHHO Y OOIBHBIX
C OKKJIIO3MOHHBIM MOPaKEHHUEM MO3TOBBIX apTepuil [5].

BoiBoabl.
1. Cpenn kimuHHYECKUX (DAKTOPOB, KOTOPHIC BIUSIOT HA
Tedenue ocrporo nepuomaa ['JIV, Hanbosee 3HAYUMBIL: pa3-
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Mep o4ara, ypoBeHb CO3HaHHUS Ha MEPBbIE CyTKH, HICXOJTHOE
CA/l, Bo3pact 00JbHOTO.

2. /11 Bo3HuKaeT Ha oHE N3MEHEHUI MOPPOMETPHYECKIX
IoKa3aresel cep/ila U HapyLeHUH LIEHTPaJIbHOM IeMOIHA-
MuKH. JlocToBepHYIO CBsI3b ¢ TsKecThio [ JIM Ha 7 1 14 cyTku
numMeroT (pakiws Beiopoca, pasmepst JII, Tonmmua 3CJDK,
KJIP JIK, BKIIFOUEHHE KOTOPBIX B pa3pabOTaHHbIE MOACIH
MIPOTHO3a MOBBIIIACT JOCTOBEPHOCTH TPOTHO3UPOBAHHUS CTe-
TIEHH BOCCTAHOBJICHHS HEBPOJIOTMYECKHX (DYHKIIMH B OCTPOM
riepuosie. YCTaHOBJICHO BIUSHHE IUACTOINYECKOH TUChYHK-
1K Ha (QYHKIMOHAJIBHBIN pe3ysrar ocTporo rnepuoza I /11,
Ha 4YTO yKa3bIBaeT 3aBUCHMOCTh M1y MoKazareseM Ve/Va
1 3HAYCHUSIMK MOJIM(HUIMPOBAaHHOMN 1IKanbl PeHknna Ha 14
cytku (r=-0,49, p=0,011).

3. YcTaHOBIEHa B3aMMOCBA3b MEXAYy MapaMeTpaMu
LepedpabHONH TeMOAMHAMHUKH M MOP(HOMETPUYECKUMHU
MOKa3aTeNIIMU Ceplla: CKOPOCTH KPOBOTOKA B IKCTpa-
KpaHHaJbHbIX cocynax (oboux O6mCA, BCA) ot YO,
MOK, CH; ckopoctu kpoBoToka B 06enx CMA u CBF - ot
(dpakuuu BEIOpOCA.
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SUMMARY

CLINICAL-HEMODYNAMIC PECULIARITIES OF
THE COURSE OF HEMODYNAMIC ISCHEMIC
STROKE IN ACUTE PERIOD

Shkrobot S., Sokhor N., Milevska-Vovchuk L.,
Yasniy O., Shkrobot L.

LY. Horbachevskyy Ternopil State Medical University,
Ukraine

The aim of the research is to study the peculiarities of car-
diac morphometric parameters, the parameters of central
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hemodynamics and their impact on the course of hemody-
namic ischemic stroke in acute period.

116 patients were performed Echo-Doppler-cardiography
in acute period of hemodynamic ischemic stroke in order to
evaluate cardiac morphometric parameters. These patients
were also performed transcranial duplex scanning.

The results established that among significant clinical
factors that influence the course of the acute period of
hemodynamic ischemic stroke the most important are:
the size of the focus, the level of consciousness on the 1st
day, primary systolic arterial pressure, age of the patient.
Hemodynamic ischemic stroke occurs on the background
of changes of cardiac morphometric parameters and
the disorders of the central hemodynamics. There is a
close connection between the severity of hemodynamic
ischemic stroke on the 7th and 14th day with the ejec-
tion fraction, the size of left atrium, the thickness of
posterior wall of left ventricle, final diastolic size of
left ventricle. The interrelation between the parameters
of cerebral hemodynamics and cardiac morphometric
parameters was established.

Conclusions: cardiac morphometric parameters and pa-
rameters of central hemodynamics can be predictors of the
course of hemodynamic ischemic stroke in acute period.

Keywords: hemodynamic ischemic stroke, acute period,
central hemodynamics, cerebral hemodynamics.

PE3IOME

KINHUKO-TEMOJJNHAMHNYECKHE OCO-
BEHHOCTHU TEYEHHUSA OCTPOI'O INEPUOJA
IFrEMOJUHAMMNYECKOI'O HTIIEMHUYECKOT' O
HNHCVYIJIBTA

Ixpodot C.U., Coxop H.P., Munesckasi-Bosuyk JI.C.,
Slcumii O.P., Hlkpo6ot JI.B.

TepHononvcxuti 20cyoapcmeenHvlil MeOUYUHCKUL YHUGED-
cumem umenu HU.A. I'opbauesckozco, Yxpauna

Ienpro viccaeq0BaHus IBUIOCH U3YYCHHUE OCOOCHHOCTEH
MOp(pOMETPUYECKHUX MOKa3aTesell cep/ia, HapyleH i
HeHTpaHLHOﬁ TEMOAMHAMUKU U UX BIIUSIHUSA HA TCUCHHC
OCTpPOro MEepHoAa TeMOINHAMUYECKOTO HIIEMHYECKOTO
HUHCYJIbTA.

116 GONBHBIM B OCTPOM IEPHOEC TeMOINHAMUYECKOTO
umemuyeckoro nHcynesta (I'JIN) mpoBenensr Dxo-aomnrie-
pokapauorpadus Ui onpeaeacHus: MopHOMETPHUECKIX
nokasareseil cepAna U TpaHCKpaHUANIbHOE JAYIUIEKCHOE
CKaHMPOBaHUE.

YcTaHOBIGHO, UTO Cpelu KIMHUYECKHX (akTopos,

© GMN

KOTOpbIE BJIMSIOT Ha TedeHue octporo nepuona 11U,
HanboJsee 3HaYUMBI: pa3Mep oyara, ypoBeHb CO3HAHUS
Ha l-e CyTKH, HCXOJITHOE CHCTOJINYECKOE apTepHantbHOe
JaBieHue, Bo3pact donbHoro. ['JIV Bo3uukaeT Ha hoHe
M3MEHEHUH MOp(hOMETPUUECKIX TToKa3aTesel cepala
U HapyLIEHUN LEHTpadbHOU reMoauHamMuku. Jlocro-
BEPHYIO CB3b ¢ TskecThio I Ha 7 u 14 cyTku ume-
10T (hpakius BIOpOCa, pa3Mephl JIGBOTO Mpecepaus,
TOJILMHA 3aJJHEY CTEHKHU U KOHEUHO-UACTOINYECKUN
pasmep JIeBOTo Keayaoyka. YCTaHOBJICHA B3aUMOCBA3b
MEX/1y apaMeTpamMu nepedpanbHON reMoJUHAMUKH 1
MOP(POMETPUUECKUMU MMOKA3ATEIIMH CepAla.

ABTOpBI CTaThU MPEAMOJIATAIOT, YTO MOPPOMETPUICCKIE
MOKa3aTeNy Cep/lia U MmapamMeTpbl HEHTPaJIbHON remMo-
JIMHAMHUKU SBISIOTCS MPEJUKTOPAMHU TEUEHHUS OCTPOTO
nepuona ['JIN.
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MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
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AKTUBHOCTb HEC®ATHHA-1 Y BOJIbHBIX THITEPTOHUYECKOM BOJIE3HbIO
C CONYTCTBYIOLIUM INPEJAUABETOM NJIN CAXAPHBIM JIMABETOM 2 TUIIA

KoBanesa O.H., Ameyiosa T.B., lemunenko A.B., Buzup M.A., Kouy6eii O.A.

Xapvrosckuil HAYUOHATLHBIL MEOUYUHCKUL YHUSepCcumem, Kapeopa nponedesmuxu 6HympeHHel meouyurvl Nel,
0CHO8 buosmuxu u buobezonacnocmu, Yxpauna

I'mneptonmueckas 6onesns (I'B) sBseTcs oxHoM 13 3HA-
YHMBIX MEIUKO-COLUAIBHBIX IPOOJIEM BBHY IIUPOKOH
pacupoCTpaHEHHOCTH, KOTOPas MPUBOAMT K BHICOKOH
CTENICHH HHBAJIMIU3AUU K CMEPTHOCTH HaceeHus. Ha-
JIMYUE COIYTCTBYIOLIEH MaTONIOTHH CYIECTBEHHO yXYI-
raeT TeYeHUe M MPOTHO3 3a0oneBanng. KomopOouaHbIM
COCTOSHMEM 3a4acTyl0 BBICTYIIA€T CaXapHbIH anader
2 tuna (C]] 2 Tuma), TOBBIIAIONIINH PUCK COCYAUCTBIX
ocnokaeHn#t mout B 10 pa3. o mporao3am sKCepToB
MesxayHapoaHoii penepanun quadera, ooriee KOTHIecTBO
6ompHBIX C/1 x 2030 roxy nmpesbicut 552 muH. bomee 300
MJIH. JHI] IpeOBIBalOT B COCTOSHUU npeamnabdera [10].
CBoeBpeMeHHOE BBISIBIICHHE IMPEaradeTa NMEET BaKHOE
COLMAJIbHOE 3HaYEHHE, TaK KaK HapyIIeHHEe TOJIePaHTHO-
CTH K TJIIOKO3€ MPHUBOANT K MaHu(pectarmu CIl 2 tuna u
OCITOKHEHHSM Cep/IeTHO-COCYANCTHIX 3aboneBanuii [3,18].

Yacroii MpUYMHON THIIEPITIMKEMUH U UHCYJIMHOPE3UCTEHT-
HOCTH BbIcTynaeTr oxkupenue. CoderaHue aprepuabHON
THIIEPTEH3UHU, THCYIMHOPE3UCTECHTHOCTH, THIIEPITINKEMUH
U JMCIAIHUIEMUH SBIISICTCS BHICOKMM PHCKOM OCHOBHBIX
CEepACUHO-COCYAUCTBIX OCIOKHEHUH, MPUBOAAINX K
cmeptHOCTH [1]. [ToaTOMY, MPOTHOCTHYECKN Ba’KHBIM
HalpaBJIeHHEM COBPEMEHHON HAyKH SIBISIETCSI M3yUCHHUE
METa0OJIMYECKH aKTHBHBIX BEIIECTB, BIUSIONINX Ha yIJIe-
BOIHBIN 0OMEH, B YaCTHOCTH, MapKepa METaO0INIECKIX
HapymeHni — HecdarruHa-1.

Hecdarun-1, npotenH, KOTOPHIH BIEpPBBIC OBLIT BHIICICH
SMOHCKUMH y4eHbIMU B 2006 T., SBISETCS dHIOTEH-
HBIM MENTHIOM, KOTOPBIH MIMPOKO 3KCIPECCUPYETCS B
LHEHTPATBbHOW U TepupEepUIECKON CHCTEMaX, 0COOCHHO
KOHIIGHTPUPOBaH B Tunotagamyce. Kpome criocodHocTH
peTyINpoBaTh MOTPEOHOCTH B MUILE, CHHYKAS AlIETUT
1 KOJIMYECTBO MPOU3BOAMMOIO OPTraHW3MOM JKHpa, Hec-
¢atuH-1 UMeeT MUPOKUH CIEKTP MPEHMYIIECTBEHHO
MapakpuUHHBLIX (P (PEKTOB U UTPaeT CYMIECTBEHHYIO PO
B PA3IIMYHBIX (PU3HOIOTMYECKUX U TATO(PU3NOTOTHUECKUX
Ipoleccax, TAKUX KaK CepIeuHO-COCYANCTAs PEryIsinus,
HEHPOIHJOKPHUHHBIN KOHTPOJIb CEKPELIMH TOPMOHA CTpeEC-
ca, y4acTue B MEXaHU3Max (POPMUPOBAHUSI TOBEICHIECKIX
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peaxiuii Bo30ykaeHus. MccnenoBaHus MOKa3bIBAIOT, YTO
tdhopmupoBanme HecharnHa-1 PU3NOIOTHUESCKH MOXKET
MPOUCXOIUTh U B OCTPOBKAX IMOKEIYIOYHON HKEIE3bI
U perynupyeTcsi ypoBHeM mukemuu [15]. YpoBens He-
ctarnna-1 monmwken y jur ¢ C/ 2 Tuna u mokasaHo,
YTO 3TO AOCTOBEPHO KOPPEIHPYET CO CIOCOOHOCTHIO
opraHu3Ma cekpeTuposarh MHCynuH. C npyroi cro-
poHBI, HEcPaTUH-1 yCHIHMBAET IIIOKO303aBUCUMYIO
CEKpeIHNI0 HHCYINHA, CITOCOOCTBYS MPpOHUKHOBeHHUIO Ca
2+4gepe3 kaHanbel L tuma [16]. Ha cerogusamrauii neHn
9KCIEPUMEHTAIbHBIE UCCIECJOBAHNS MOKA3bIBAIOT, UTO
HecharnH-1 AeHCTBYeT Kak Ha METabOIH3M TITIOKO3HI,
TaKk W Ha YyBCTBHUTENbHOCTH K Hell [7]. [lo ceil meHs
MEXaHU3M BO3ACHCTBUSA HecaTHHA-1 Ha PETYIANUIO
TJTFOKO3bI TIOJIHOCTBIO HE U3BECTEH. JlaHHBIE TUTEPATYPhI
U MTOCJIETHUX MCCIEA0BAaHU O CBA3M AnadeTa 1 ypOBHS
HecdaruHa-1 TpPOTHBOpEUnBE. Bompoc, BO3MOXHO JT1
MCITOJIB30BATh OMpe/eNieHne ypoBHS HechaTuHa-1 mis
BcriomoratenbHoi nuarnoctuku C/] u mpennadera BEI-
3bIBAET HECOMHEHHBIN HHTEPEC U BEChMa 3HAUNM.

Vicxons U3 BEIIEU3IIOKEHHOTO, LETBI0 TAHHOTO UCCIIe0-
BaHUS SBWJIOCH OIIPEeICHNEe aKTUBHOCTH HecdaTuHa- |
y OOJIBHBIX THIIEPTOHUYECKON 0OJIE3HBIO U PeAnadeToM
WM caxapHBIM AHa0eToM 2 THIIA.

Marepuana 1 MeToAbl. J{71s M3ydeHst aKTHBHOCTH Hec]a-
THHa-| B 3aBUCHMOCTH OT HapyIICHNS YITIEBOIHOTO OOMEHa
o6caenosano 83 6onpHEIX I'B, 58 M3 HMX HAaXOAUINCH Ha
CTALMOHAPHOM JICUCHUU B TEPAIIEBTUYIECKOM OTICICHUH
KommyHnansHOTO yupexaenus 3apaBooxpanenus (KYO3)
«XapbKOBCKast TOPOJCKast KIIMHNYecKas 6ompHIIa Nel 1y,
25 — B TepanesTuueckoM otaeneann KYO3 «Uyryesckas
[eHTpanbHas KinHu4Yeckas OompHuna nM. H.M. Kono-
HEeHKo». bonbHbIe pazaenens! Ha 3 rpynmsn: [ rpymma — 38
(45,78%) 60mpHBIX I'B 63 COMyTCTBYIOMNX HAPyIICHUH
yraeBogHoro oomena; 11 rpymnma — 23 (27,72%) 0onbHBIX
I'b u npeauaberom; III rpymma — 22 (26,50%) ©ombHBIX
I'b u CA 2 tuna. I'pynmy xouTposns coctasuiau 10 mpak-
THYECKH 37I0POBBIX BOJIOHTEPOB, COIMTOCTABUMBIX I10 TOITY
¥ BO3pAcTYy.
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Bcem manumeHTaM u3Mepsuicsl YpPOBEHb apTepHUAIBHOTO
nasneHus (AJ]) B MOJIOXKEHUH CHAS MOCTE S-MUHYTHOTO
orabixa mo metoay M.C. Koporkosa [2]. Bepuduxkaruro
JlMarHosa ¢ omnpenereHueM craauu u creneHu I'b mpo-
BOJIMJIM COTJIACHO KPUTEPHSIM YKpauHCKOro oOriecTna
Kap/IMOoJIOTOB U peKoMeHanusM EBporieiickoro obmiecrsa
runepTeH3uu/kapauonoros [ 13].

[IpennaGer BoIsIBIISLIIN corllacHO KpuTepusiM EBporneiickoii
acconuanuu o uzyuenuto CI[ (EASD) u BO3 [11]. dua-
rHo3 CJI 2 Tuna ycTaHaBIuBaCs YHIOKPHUHOIOTOM MOCIIEe
KOMIUIEKCHOTO KJIMHUKO-HHCTPYMEHTAJIBHOTO 00cieno-
BaHM MAllMEHTa Ha OCHOBAHUHM KPUTEPUEB SKCIEPTHOM
rpynnsl BO3. Bee marnueHTsl nomyvyanu Tepanuio Ourya-
Hugamu B 03¢ 1600-2500 mr/cyT.

B uccnenoBanue He BKIIIOYAJIN NALUEHTOB C BTOPUYHOU
AT, comyTcTByloIell ayTOMMMYHHOI maTojoTueH, ¢
XPOHHYECKHMH 3a00JICBAHUSIMHU IIEYCHU U IOYEK, BbI-
PpaXXCHHBIMU HapyLICHUAMU CEPACUYHOIO pUTMa U IIPOBO-
JUMOCTH, OCTPBIM KOPOHAPHBIM CHUHJPOMOM, CEPACUHOU
HepnocratoyHocTho 111 et

AHTPOMOMETPHICCKUE N3MEPEHHUS BKITFOYAITH OMIPEICIICHNC
pocTa, Maccsl Tena, okpykHoctu Tanmuu (OT), okpykHOCTH
oenep (OB) u cootnorernss OT/Ob. Muaeke macchl Tena
(UMT) paccuutsiBasics o opmysie: Macca Terna (Kr)/KBaapar
pocra (M?). [TpusHakom abroMuHaIBHOTO oxkupenus (AQ)
cuntascs OT >94 cm y myxuun, OT >80 cM y skeHIIUH
[20]. 3nauenue OT/OB >0,90 y my»xuns u >0,85 y mKeHIH
CUYHTANIOCH MTPU3HAKOM BHCIIEPATBHOTO HITH aOOMHHAIIb-
HOTO THITa paclpe/IeICHus JKHPOBOIl TKAHH.

O1reHKa NIMKEMHUYECKOro mpoduiis mpoBoauiiach OMOXH-
MHYECKUM METOJIOM Ha OCHOBAaHHMHM OTIPE/ICIICHHUS YPOBHS
IJIFOKO3bI M MHCYJIMHA HATOIIaK U ciycTs 120 MuH. mocne
MPOBEJICHUSI CTAaHJAPTHOTO MEPOPANBHOTO TIIFOKO30TOJIe-
pantroro tecta (III'TT). Mcnons3oBancs Habop peakTUBOB
DRG® Uucynun (DRG Instruments GmbH, I'epmanus,
MapOypr).

Juis onpeneneHusi ypoBHs HechaTuHa-1 npumeHsuics
UMMYHO(EPMEHTHBIN METOJI C MCIOIb30BaHUEM Habopa
pearentoB Kono Biotech® Human Nesfatin-1 ELISA Kit.

JI1 KOJIM4eCTBEHHOU OLICHKM MHCYJIMHOPE3UCTEHTHOCTH
ucnonb3oBanuck uHAeKkcbl HOMA-IR, CARO u FIRI. UH-
nekc HOMA-IR paccunrsiBasicst no gopmyne: HOMA-IR
= DIOK03a HATOIMIAK (MMOUTK/JT) X MHCYITHH Haromiak (MKE1/MT) /
22,5. Nanexc CARO paccuntsiBascs o popmyse: CARO =
nIoKo3a (MMoIe/J) / uacynuH (MKME/MiT) 1 ipu 3Ha4eHnu
uHzaekca MeHee 0,33 cOCTOsIHHE PaClIeHUBAIOCH KaK THIIEPUH-
cymuaemust. Munexc FIRI (MHeke HHCYIMHOPE3UCTEHTHOCTH
HaTollak) paccunThiBajics no gopmyne: FIRI = mmokosa
IUTa3Mbl HAaTOIIAK X UMMYHOPEAKTUBHBIN MHCYIUH / 25.

© GMN

CrarucTuueckyto o0paboTKy JaHHBIX MTPOBOJIUIN METO-
JlaMH HeapaMeTPUUYECKON cTaTuCTUKU. J[aHHbIE Ipen-
CTaBJICHBI KaK CPEIHSS M CTAHJIapTHAS OLIMOKA CPETHETO.
Jlnst cpaBHEHUS pe3yabTaToOB MCIONb30BANIM KPUTEPUH
Bunkokcona, kpurepuit Konmmoroposa-CmupHoBa 1 Mas-
Ha-YWUTHHU, MeAMaHHBIA TecT. J[J11 OlleHKH B3auMOCBA3EH
nokasaresieil MCIoIb30Bald KOd(Q(OUIMEHT PaHTOBOM
koppessuun Crimpmena. HyseByro runoresy oropachiBaiiu
MIpH ypoBHE AocToBepHOCTH p<0,05.

Pe3yabTaThl u ux odcy:xaenne. Cpennuii Bospact odce-
JoBaHHBIX 00JbHBIX ['b cocTaBmit 58,16+0,66 net; My)4uuH
(n=32)-59,57+1,16 net; xeummn (n=51) - 60,64+1,53 ner.

I[Tokazarenu ypoBHs HecarrHa-1 B OCHOBHBIX I'PyIITIax co-
craBuu 7,66+0,15, 7,45+0,21 u 7,50+0,28 ur/mi1, COOTBET-
ctBeHHO (p>0,05). YuuTsIBast HEAOCTOBEPHOCTD B pa3HULIE
MEX/y TOITy4YEeHHBIMU JaHHBIMH, JUIs O0siee JeTaTbHOro
HCCIIEJIOBAHNSA OCHOBHBIC I'PYIIBI OBIIN pa3/eieHbl Ha
MOATPYIMIBI B 3aBUCUMOCTH OT HAJIMYHUS OKUPEHUS.

B nanHOI BBIOOpKE MAIMEHTOB aHTPOMOMETPUUYECKOE
HccleoBaHke Mokazano Hanuuue AO y MOAaBIISIOIEro
GonpIIMHCTBA OOJBHBIX BO Becex rpymmax. Cpeau 38 ma-
enToB | rpynmel ¢ I'b 6e3 conyTcTByomiero HapyeHus
ymieBofgHoro oomena BoisiieHo 20 (52,63%) nanueHToB
¢ AO. Il rpynmy coctaBunu 13 (56,52%) 6onbabIX I'D €
npenuaderom 1 AO u 10 (51,35%) namnuentoB 6e3 AO.
HawuGounbimii nporieHT 601bHBIX ¢ AO BBISIBIICH B IpyIIIe
¢ I'b u C/] 2 tuna. 13 18 (34,46%) 6onpubIx 111 rpymms:
Hanuune AO ycranoieHo y 14 (63,34%) nmanueHTOB
(Tabauma 1).

AHaIH3 IITIUKEMUYECKOTO MPOMUIIsl, HHICKCOB HHCYTHHO-
pesucrentHocTu (MP) mokasan q1ocToBepHOE pa3inyuue B
3HAYCHUSX IIIOKO3bl U MHCYAUHA Harowak v nociue [T,
nuaekcax HOMA B rpymnmnax maiydeHTOB CO 3HAYUTEIbHBIM
YBEJIMYCHUEM TOKa3arelieil B ciiyyae KOMOPOUIHOTO CO-
CTOSIHUSL.

VYpoBeHb HecdaTrHa-1 ObUT MOBBILIEH BO BCEX MOATPYII-
[ax NAlUEHTOB B CPABHEHUM C KOHTPOJILHOM I'PYIIIO,
ocobenHo y nauuentoB ¢ I'b, Hopmornukemuer 6e3 AO
(Tabnuma 2).

IIpoBeneHHBIN KOPPEISIUUOHHBIN aHAIN3 [10Ka3ajl MHO-
JKECTBEHHBIE JOCTOBEPHBIE B3aNMOCBSI3U HecarnHa-1 ¢
AHTPOIIOMETPHUYECKUMHU ITapaMeTpaMH U KOMITOHEHTaMH
yrieBogHoro npoduis. Tak, B rpynmne 6onbHbIx ['B, 6e3
HapylIeHUs yriaeBogHoro ooMena u AO ycTaHoOBJIeHa
npsiMasi IOCTOBEpHast 3aBUCHMOCTh aKTUBHOCTH MENTHIA
¢ ungexkcom OT/OBb (r=0,379, p<0,05). Y 6o1pHbIX ['B,
AO 0e3 HapylIeHHS YIJICBOIHOTO OOMEHAa BBIsSBIICHA
3aBUCUMOCTb ypoBHs HechaTuna-1 ot unnekca OT/Ob
(r=0,244, p<0,05).
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Tabnuya 1. Cpasnumenvhas xapaxmepucmuxa pesyiomamos aHmponomempuu
60 6cex epynnax ucciedyemou nonyasyuu, MESE

Tpynna I'b+unopmoriukemus I'b+npeanater I'b+CJ 2 Tuna I'pynna
(n=38) (n=23) (@=22) KomTposs

Iokazatent Bes AO C AO Bes AO C AO Bes AO C AO (n=10)
Bospact, et | 60384474 | 5826147 | 60,50+1,50 | 57,7742,12 | 69,0044,14 | 62.57+137 | 58,50<1,14
Macea rena, kr | 00 [ OIS s g0ag00 | MO | rsonaso | PSS | esarsaas
IMT, i | 23900094 | 20000 [ oroengs | UL aaa0nio6 | 200U 0380034
OT, em 80.63:3.06 | 0 | gisosrso | PR | o s0sapa | IR as s
OB, e 94506200 | 50 1 oaposs00 | PP | ors0i200 | PPN | 05 674066
Minere /6 | 0852002 | 72000 [ ggero0 | 0962002 082:003 | PH002 16 9.0,02
CATL e prer, | P01 | TSEGOEI00 | TSSOSO [ T6TR0526 | TORTSHZT [ T | 1 000 57
AL wnprer | 0BT | WAL | SZSUEISU | USACIAT | TSI | ST 00 o)

npumeuanue: * - pazHuya 00cmosepHa npu cpasHeruu ¢ epynnoi koumpois (p<0,05); " - pasnuya docmosepua
npu cpasnenuu ¢ nayuenmamu ez AO coomeemcmsylowetl epynnwl, # - paznuya 00cmogepna npu CpaeHeHuu

c epynnoti I'B ¢ nopmoenuxemueti (p<0,05). CA/] — cucmonuuecroe apmepuaivroe oasieHue,

J[A]] — ouacmonuueckoe apmepuanvroe 0agienue

Tabnuya 2. Cpasnumenvhas xapakmepucmura nokazamenetl y2ie600H020 npoghuis
60 6cex epynnax uccieoyemou nonyasyuu, MESE

I'pynna I'b+HopmoriukemMust I'b+npeanabder I'B+CI 2 Tuna I'pynna
(n=38) (n=23) (n=22) KOHTPOJISA
IMoka3zare Be3 AO CAO Be3 AO CAO Be3 AO CAO (n=10)
6,33+0,13
I'mroko3a, 4374015 4,56+0,08 6.15+0.18%# g 6,74+0,72 7,13+0,34 4,64+0.15
MMOJIB/JT *# *#
I'mroxo3a
IrTT, 5750050 | 61gs023 | PP e - - 6,04-0,23
Tncymmm, | 22315321 | 31551,73 | 3908207 | 46,6656.66 37895405
HCyHI/IH5 2 > 2 2 2 2 2 2 2 >
icME /v N A « #A 28,54+7,71 oA 13,23+0,69
HOMA 4.36£0.66 6,45:5\0,40 8,30:;0,83 13,4*12;2,17 8,87:2,70 11,45;1,46 2.7240.16
CARO o,zzico,o3 0,1710,01 0,17f0,01 0,1710,02 0,30+0,12 0,22:0503 0.36£0,03
5,81+0,36 10,17%0,75 12,07£1,95 7,08+2,43 10,31£1,31
FIRI 3,93+0,59 *A - ny " ny 2,45+0,15
Hecdarun-1, 8,46+0,26 7,51+0,16 8,04+0,23 7,36+0,24 8,14+0,52 7,31£0,32
HI/MIL * kA * E N % LN 4’54i0’13

npumeuanue: * - paznuya docmogepua npu cpagnenuu ¢ epynnoti konmpona (p<0,05);

A - pasuuya 0ocmosepra npu cpagHeHuu ¢ nayuenmamu 6e3 AO coomeemcmeyroujel pynnoi,
# - pasuuya oocmosepra npu cpasrenuu ¢ epynnoii I'b ¢ nopmoenuxemueti (p<0,05)

HccnenoBanne akTHBHOCTH Hec(aTuHa- 1 mokasano 10cTo-
BEpHOE YBEIIMUCHUE YPOBHSI MENTHAA B 00LICH NOMYJISILUH
6onbHbIX I'B B cpaBHeHuH ¢ rpymmoi kontpos (p<0,001),
YTO TOATBEPIKAACT TUIIOTE3Y O MPOTHIIEPTEH3UBHOM JICH-
ctBum nentuga. Y 6oneHbix I'b u AO, HO Ge3 HapyIIeHus
YIJIEBOJHOTO OOMEHa BBISIBIICHA KOPPEJISLMOHHAS 3aBH-
cumoctb ypoBHs Hecharuna-1 ot CAJL (r=0,34, p<0,05).
CormnacHo MPOBEACHHBIM paHee UcclenoBaHUAM [6],
nmaHHbIH 3 dekT 00ycoBIcH Bo3aeicTBHEM HechaTrHa- |
Ha MEJIaHOKOPTHHOBYIO M OKCUTOIIMHOBYIO CHCTEMBI, 1O~
TEHIMPOBAHUEM Ba30KOHCTPUKIUH BCIIEICTBUE MHIMOM-
POBaHMsI MPOIYKIIMHU OKCHA a30Ta.

Yuactue HecdarrHa-1 B pa3BUTHH apTepUaNIbHOM ruIiep-
TEH3MU B BHUJE €€ WHIYLHPOBAHUS MOKA3aHO yUYEHBIMU
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B OKCIICPUMCHTE IPHU BBEACHHM Hec(aTHHA HHTpaIepe-
OpasbHo [5]. OnHaKo B OTIIMYKE OT HEHTPaILHOTO A ekTa
aJMIOKKHA, nepudepruyeckoe aercTBre HecdarnHa B
OTHOIICHUH Cep)le‘lHOf/’I MBIl 3aKJTFOYACTCA B OrpaHu4de-
HHH y4acTKa MOBPEXK/ICHHUS B [IEPHO]I UilieMusi-pernepdy3ust
3a CYECT aKTUBALMU I'YaHHUJIATIUKIIa3bl, IPOTCUHKNHA3bI G
U SKCTPALCIUTIONSIPHON CUTHAN-PEryupyoeld KHHas3bl,
mojpa3yMeBasi MPOTEKTUBHBIC 3(DPEKTHI MOBBIIICHHUS
ypoBHs1 HecaruHa-1.

Hamm pe3sysbraTel coracyrotcs ¢ AanHbiMu Zhao Y.M
U coaBT. [22] o TOM, 4TO ypoBeHb HecaTHHa-1 B K-
TaCKOM MOMyJsALMK JOCTOBEPHO MOBBIIIACTCS y JHIL C
apTepualibHON rurnepreH3ueil. [loMmumo ycTaHOBIEHHBIX
B3anMOCBs3ei ypoBHS Hecharuna-1 ¢ UMT, CAJL, HA[L
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110 pe3ysbTraTaM [POBEIEHHON JOTUCTUYECKOU PErPECCUH,
ypoBeHb HecaruHa-1 sSBISETCS HE3aBUCHUMBIM IMPEIU-
KTOPOM BBICOKOTO CEPJICYHO-COCYIUCTOTIO PUCKA, & TAKKE
IMOBBLIMICHUE aTUTIOKWHA Yy JIUI] C OKUPCHUEM SABJIACTCA
IIPEIUKTOPOM Pa3BUTUS apTEPUAILHOM TMIIEPTEH3UH.

[Ipu ananuse ypoBHs HechaTuHa-1 Bo Bcel BBIOOpKE
narueHToB 0e3 AO, ypoBeHb HechaTuHa-1 TOCTOBEPHO
BBIIIIC, yeM Yy narueHToB ¢ AO, a umeHHO 8,3 1+0,19 Hr/miu
u 7,44+0,13 ur/mn, coorBerctBerHO (p=0,003). BoisiBieHo
noctoBepHoe pasuuune (p=0,001) B oka3zaresnsx HecdaTu-
Ha-1 B rpynne ¢ I'b u HopmornukeMuei B 3aBUCHMOCTH OT
namuust AO. Hexotopeimu uccienosarensmu [9,14] ycra-
HOBJICHBI 3HAYUTEIILHOE CHIDKEHHE YPOBHS HecdaTrHa-1 y
OOJIBHBIX C O)KUPEHUEM B CPABHEHHH C TPYIION KOHTPOJIS
W OTpHLIATeNIbHasl KoppessiinoHHas csi3b ¢ UMT, oobema-
MU TaJIMK 1 Oesiep. YUnThIBas aHOPEKCUTCHHOE JIeiiCTBUE
a/IMTIOIMTOKMHA, CHI)KeHHE Hec(aThuHa- 1 B 1i1a3mMe KpoBH
y nutl ¢ I'b oOycnapnuBaeT Oosibiliee yIoTpeOICHUE MUTIIH,
YTO CHOCOOCTBYET JajbHEHIIEMY YBEIMYEHHIO MacChl
tena [14].

AHanu3 3HaueHud HecdaruHa-1 B 3aBUCUMOCTH OT Ha-
JIMYUST HAPYUICHUH YIJIEBOJHOTO OOMEHA J0CTOBEPHBIX
ormnuuii B rpynmax (p>0,001, Kruskal-Wallis, ANOVA)
HE T0Ka3aj, OJJHAKO OTMEUYCHA TEHACHINS K CHIDKCHMIO
ypoBHs mentuiaa npu codetaHud AO u TIrOKOMETado-
JINYECKUX HapylleHuil. Pe3ynbrarsl ucciieoBaHus Co-
miacytotes ¢ naHHeiMu Algul S. [4], cormtacHO KOTOpbIM
UCcClie/JOBaHKe YpOBHEH Hec(aTnHa- 1 y nuil ¢ nperadeTom
u CJ 2 Tumna B CpaBHEHHUHU C IPYNIONH KOHTPOJIS BBISBISACT
TEH/ICHINIO K CHWXKCHUIO aKTHUBHOCTHU aUIOKHHA Yy JIHI
C COIYTCTBYIOILLEH TMIEPINIMKEMUEH HATOLIAK U Hapy-
[ICHHON TOJIEPAHTHOCTBIO K TIIIOKO3€ M JOCTOBEPHBIM
CHIDKeHHEM y naruenToB ¢ CJ1 2 Tumna u MeTaboInueCcKuM
CHHJPOMOM, TNpeArnoaras pojib HHCYINHOPE3UCTECHT-
HOCTH B CHWKGHUM YpOBHsI Hec(aTnHa-1 y OONBHBIX C
HapylIICHHBIM YIJIEBOJHBIM 0OMeHOM. ['mnepriukemMus
BBI3BIBAET CHIIKCHHE YYBCTBUTEIBHOCTH nepudepude-
CKUX TKaHEH K MHCYJIMHY, B OTBET Ha 3TO YBEJINYUBACTCS
CEeKpeLyst THCYIIMHA B-KIIETKaMH MOKEITYI0YHOH JKeJIe3bl,
(dbopmupyercs runepuHcyarHemust. [loBbiieHIe HHAEKCA
WP HOMA BeisiBieno y 22 (57,89%) 6onbubIx | rpymimb
ny 16 (69,56%) - Il rpynmel, 4To Takke MOAUYEPKUBACT
HeOJIaronpUsTHBIA MPOTHO3 3a00JIeBaHus, T.K. JJOKa3aHo,
yto 1P acconuupyetcs ¢ aTepoCcKIepOTUIECKUM ITOpaxKe-
HHEM KaK KOPOHApHBIX, TaK U MepuPEepUUIECKUX COCYIOB
U SIBJISICTCS HE3aBUCHMBIM (DaKTOPOM PUCKA COCYIMCTBIX
ocloxkHeHu# [3].

B rpynme 6onbHbIx I'b 6e3 Hapymienus yrieBoaHoro oome-
Ha 1 AO ycTaHOBJIeHA MpsMasi 10CTOBEPHAs 3aBUCUMOCTD
aKTUBHOCTH menTuaa ¢ uaaekcom T/b (1=0,379, p<0,05),
YPOBHEM IITIOKO3BI MOCTIpaHauaibHoO (1=-0,749, p<0,05).
VY 6onbHbIX ['B, AO 0e3 HapyIlIeH!s yIIIeBOAHOTO 0OMeHa
BBISIBJICHA 3aBHCUMOCTb YPOBHs Hec(aruHa-1 ot nHjaexca
OT/OB (r=0,244, p<0,05), mroko3sl Hatomiak (r=0,313,
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p<0,05), uncynuna Haromaxk (r=0,361, p<0,05) u HOMA-
IR (r=0,430, p<0,05).

VY nanuenTos ¢ mpeanaderom 6e3 AO BbISIBIICHA JOCTOBEP-
Has CBsi3b ypoBHs Hecaruna-1 ¢ UMT (1=-0,760, p<0,05),
ungexkcom T/b (r=-0,741, p<0,05), uncyaurom (r=0,853,
p<0,05), HOMA (r=0,829, p<0,05). [TomoOHbIc B3aumMoc-
Bsi3U BbIsiBIICHBI y 00ibHBIX ['B 11 CJ1 2 Tuna: necdarun-1 -
unnekc T/b (r=0,606, p<0,05), uncynus (r=0,759, p<0,05),
HOMA (1=0,959, p<0,05). ¥ nanuenrtos c I'b, CII 2 Tuna u
conytcrBytomuM AO BbILIENEPEUUCIICHHBIE KOPPEISLHMOH-
HBIE CBSI3U YTEPSHBI, YTO TPEOYeT NaIbHEHIIIET0 U3y YCHUSL.

B skcnepumeHTe MPOAEMOHCTPUPOBAHO ydacTHE He-
charuna-1 B yrieBoJHOM OOMEHE MyTeM WHTHOWpOBa-
HUS CEKpEIMU TIIIOKAaroHa, a TakyKe MPEANoaraeTcsl ero
TIII0KO303aBUCUMBIH HHCYJIMHOTPONHBIN 3 ekt [16,22].
CekpeTopHbIi OTBET HecarhHa-1 Ha M3MEHEHHE YPOBHSI
[JIFOKO3BI B OKCIIEPUMEHTE i7 VilFo B BOCEMb pa3 MEHBIIE,
yeM peakius Ha uHeynuH [8]. IloctnpanauanbHO, ypOBEHb
HecdaruHa-1 He U3MEHSUICS HU Y 37I0POBBIX I'PHI3YHOB, HH
y xuBOTHBIX ¢ C/] 2 Tuna [12], moxpa3ymeBaeTcs J0KaIb-
Hasl, a He CUCTeMHasl (PyHKIMs HechaThHa-1 B peryssiium
MeTabonusma.

Onpenesnenne ypoBHsi HecharnHa-1 y 83 mamueHToB ¢
TUIEPTOHUYECKON OO0JIe3HBIO I0KA3aJI0 JOCTOBEPHOE MO-
BBIIIICHHE €0 YPOBHS Y BCEX MAI[EHTOB IO CPABHEHUIO C
JTAHHBIMM MTPAKTUYECKH 310POBBIX BOJIOHTEPOB, YTO MOA-
TBEp:KJIaeT TUIOTE3y O MPOTUIEPTEH3UBHOM JEHCTBUU
nenrtuaa. OOpaiaer Ha cebs BHUMaHHE, YTO YPOBEHb He-
caruna-1 66U BbIlE y naipeHToB ¢ ['b ¢ HopMorkemueit
6e3 abIOMUHAIBHOTO OXXMPEHHMS, YeM Y ManueHToB ¢ I'b u
HapyIICHHBIM yIJIeBOJHBIM 00MeHOM. CHIDKEHHE YPOBHSI He-
caruna-1 y narpiertos ¢ I'b, runeprinkemueii, abnoMHuHaIb-
HBIM OKHPEHHEM, 10 BCElf BEPOSITHOCTH, KOCBEHHO YKa3bIBAaeT
Ha HAJIMYKe KOPPEJISIMOHHBIX CBSI3ed ypoBHs HecdaTrHa-1
C YPOBHSIMHU TJIFOKO3bI M MHCYJIMHA HaTolak y 00ibHbIX ['b
U npeuadeToM, Tora Kak OTCyTCTBYIOT y 00ibHBIX ['b 1
C/1 2 tuna. Dot Bonpoc TpedyeT JajbHEHIIero n3yaeHus.
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SUMMARY

NESFATIN-1 ACTIVITY IN PATIENTS WITH ES-
SENTIAL HYPERTENSION AND PREDIABETES,
TYPE 2 DIABETES

Kovalyova O., Ashcheulova T., Demydenko A.,
Vizir M., Kochubiei O.

Kharkov National Medical University, Department of
Propaedeutic to Internal Medicine No. 1, Basis of Bioethics
and Biosafety, Ukraine

Essential hypertension (EH) is one of the important prob-
lems and comorbidity negatively affects the prognosis of
the disease. Substantial thing is investigation of metabolic
substances that influence the carbohydrate profile.

Aim - investigation of the nesfatin-1 activity in patients
with Essential hypertension and prediabetes/type2 diabetes.

83 patients with EH were examined and divided into
groups according to dysglicemia and abdominal obesity.
Significant increasing of nesfatin-1 in patients with
EH 7,814+0,26 ng/ml was found comparing to controls
4,5440,13 ng/ml, p<0,05. In patients with EH with obe-
sity, without dysglicemia level of nesfatin-1 was higher
than in obese ones (8,31+0,19 ng/ml, 7,44+0,13 ng/ml
correspondebtly (p=0,003)). In patients with EH and
dysglicemia the tendency to decreasing of nesfatin in
case of accompanied obesity was found. Correlation of
nesfatin-1 and systolic blood pressure (r=0,34, p<0,05)
was revealed in patients with EH, abdominal obesity
without dysglicemia.

Increasing of nesfatin-1 in EH comparing to controls was
found. Correlations of nesfatin-1 with carbohydrate profile
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components showed possible involvement of nesfatin-1 in
carbohydrate disorders. Controversies of nesfatin-1 data in
patients with EH, dysglicemia, obesity, possibly, connected
with polymorbidity and needs further investigation.

Keywords: essential hypertension, prediabetes, type 2
diabetes, abdominal obesity, nesfatin-1.

PE3IOME

AKTUBHOCTb HEC®ATHUHA-1 ¥ BOJBHBIX
TUIEPTOHUYECKOM BOJIE3HBIO C COIYT-
CTBYIOIIUM NTPEANABETOM NJIN CAXAPHBIM
JUABETOM 2 TUITA

KosaneBa O.H., AmeyaoBa T.B., Jlemugenko A.B.,
Busup ML.A., Kouy6eii O.A.

Xapvrosckutl HAYUOHATLHBIN MEOUYUHCKULL YHUBEpCUmMeN!,
Kagedpa nponedeemuxu enympennet meouyunst Nol, oc-
HO8 buosmuxu u buobezonachocmu, Yxpauna

l'unepronnueckas 6onesns (I'b) sBsercs ogHON U3 3HAIH-
MBIX IIPOOJIEM, @ KOMOPOUTHOCTD CYIIIECTBEHHO YXY/ILIAeT
MPOTHO3 3a001eBaHus. AKTyalbHBIM ABISETCA U3y4YEeHUE
BEIIIECTB, BIUSIOIINX Ha YIJIEBOJHBII OOMEH.

Llenbt0 JaHHOTO UCCIIEI0BAHUS ABUIIOCH ONPEAEIICHUE aK-
TUBHOCTHU HecaTuHa-1 y OO0JbHBIX TUIIEPTOHUUYECKOI 00-
JIE3HBIO U TIPEMa0ETOM HIIH CaXxapHbIM TMa0eTOM 2 THUIIa.

OocnenoBano 83 GonbHbIX I'B, KOTOpBIE pacnpeseseHb
Ha IPYNIbl B 3aBUCHMOCTH OT HAJIMYUS TUCIIIMKEMHUU H
a0IOMHHAITLHOTO OXKMPEHHs1. BbIsiBIeHO 10cTOBEpHOE yBe-
JIMYCHHE YPOBHS Hec(haTruHa- 1 B 11e710i BEIOOPKE OOIBHBIX
I'b 7,814+0,26 Hr/mi B CpaBHEHHH C TPYIIIOH KOHTPOJIS
4,54+0,13 ur/mi, p<0,05. Y 6onbubix ['b, abauMuHansHOE
oxupenne (AO) 6e3 HapyIICHUS YIIIEBOIHOIO OOMEHA BbI-
SIBUJIO KOPPEJISIIMOHHYIO 3aBUCUMOCTb YpOBHS HecdaTu-
Ha-1 OT CHCTONMMYECKOTO apTepruanbHOro Aasnenus (1=0,34,
p<0,05). ¥ nmanuentos 6e3 AO, ypoBeHb HecaTuHa-1
Boiiie, yem ¢ AO, (8,31+0,19 ur/mi u 7,44+0,13 Hr/mi,
cootBercTBeHHO p=0,003). Y 60onbHbIX ['b 1 mucrnkemueii
BBISIBJICHA TEHJICHIUSI K CHIDKCHHUIO YPOBHS MENTH/IA TIPH
couetanuu AO ¥ DIIOKOMETa00IMYECKUX HapyICHHH.

Ha ocHoBaHMM MOTYYEHHBIX PE3YABTATOB yCTAHOBJIEHO MO~
BhIlIICHUE Hec(haTrHa- 1 B CpaBHECHHH C TPYIIIOH KOHTPOJIS.
Koppessiinonnsie ¢Bsi3u HecaTrHa-1 ¢ KOMIOHECHTAMHU
YIJICBOIHOTO MPOGUIS MOATBEPKIAT (PaKT BIHSHUS
NenTHIa Ha MIIOKOMeTadoanueckue HapyueHus. Pas-
HOHAIPABJICHHOCTh JAHHBIX B OTHOIICHUU aKTUBHOCTH
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HecharuHa-1 y 00onmbHBIX ¢ AO ¥ JUCTIIMKEMUECH, 1Mo Beeit
BUJUMOCTH, CBs3aHa C MOJUMOPOUIHOCTBIO U TpeOyeT
JlalbHEHIIEro U3yYeHUsL.
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(r=0,34, p<0,05). 5dmdobydo  Lodliydbols gomgdy
3530960900 bgligsBobo-1 mby YuMM Jowomos,
300G g sdemdobydo  Lodlydbom 353096@90T0,
‘dgbodsdolboe,  8,31+0,19 bg/den, 7.44+0.13 byy/deo,
p=0,003. 3e-0m ©s ©oligenoggdoom 3530963 gdd0
sdemdobydo Lodliydbol s genyimdgBsdmegmo
©O5M®393900L  msbbggo@moll WA™ML  aodmgmobos
393@0wols embols dgdz0Mgd0l Bgbrgbios. ggenggols
3900909000 ©oygboamos  bylgs@obo-1-ol bows,
Lo gmbB®menm xaRmsb dgosdgdon.

bgligs@®obo-1-ol s bobdo®dTyagdols 3BOMBoeols
3M33mbgb@gdols gm@gmsizoydo  gogdodo  SIH-
39G90L 393000l byaogergbol yanymdgdHoma iy
oMM39390by. bgbgsBobo-1 sjBogmdols dmboigdms
3oblbgoggdyemmds sdmdobydo  Lodlybols s
obiaaoggdools 3Jmbg 3530963 gddo dglisden gdganos
30 0dm®domdslinsh ogml ©szogdodmgdyamo ©s
dmombmgl dgdoymd 33eggol.
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BJIMSIHUE OBPA3A ’KU3HU HA BUOMAPKEPBI ®UBPO3A Y BOJIBHbBIX
CTABWJIBHOM MIIEMUYECKOM BOJIE3HBIO CEPIIIA
HA ®OHE HEAJIKOI'OJIbHOM )KMPOBOM BOJIE3HU ITEYEHU

Bupcriok H.I'., Bakanok U.H.

Hsano-DPpankosckuil HAYUOHATbHBIN MEOUYUHCKULL YHU8epcumem, Ykpauna

B HacTostee Bpemsi HealKOTOJbHAS JKUPOBast 00JIE3Hb
meuenn (HAJKBIT) cunraercs Hanbonee pacpocTpaHeH-
HBIM XpOHHYECKUM 3a00JIeBaHUEM TemaTo-OMIHapHOi
CHCTEMBI, KOTOPOE B COBOKYITHOCTH C OKHPEHHEM, METa-
OONMYECKIM CHHIPOMOM U CaxapHBIM auabeToMm 2 Thma
JIOCTHUTIIO MacmTaboB snmuaemun [3]. M3BecTHO, 4TO B
ocHOBe HeankoroibpHoro ctearorenaruta (HACT), kak of-
Horo u3 BapuantoB TeueHust HAXKDBII, nexut nHakorienue
JUIMUIOB, YTO OOYCIOBIMBACT KJIETOUYHOE TOBPEXKICHNE
TeMaToINTOB, Pa3BUTHE BOCTIAJICHHUS U (prOpo3mpoBaHme
CTPYKTYpsbI niedenn [7]. JlokazaHo, uto 6omnee qeM y 25%
6ompHBIX ¢ oxkupenrnem nmeetr mMecto HACT. Tlpudewm, B
40% wn3 HUX 0OHAPYKMBAIOTCS 3HAUYUTENbHBIE (HHUOPOTH-
yeckne u3MeHeHus nedenu F3 cragum [5,7].

VYCTaHOBIEHO, YTO MALIMEHTHI C THIEPIUNHUIEMHUEN OT-
HOCSATCSl K Ipynne Beicokoro pucka passutuss HAXBII,
9TO 00yCIIOBIMBAET HEOOXOAUMOCTH IIPOBEACHUS UX
CKpUHHHTA Ha HaJM4YHWe cTearo3a win Guodposa rmedeHn
[2,9]. buornicus medenu, Oyaydn 30J0THIM CTAaHAAPTOM
OLIEHKH MOP(OITOTHIECKOH CTPYKTYpHI IIEUECHH, TIOTEHIIN-
AJTbHO aCCOILMHUPYETCS C BBICOKUM PHCKOM BOSHUKHOBEHHUS
ocnoxxaenuit. [losTomy, B HacTosIIee BpeMs, OOJBIIOE
BHUMAaHNE Y/EISIETCS HEMHBA3WBHBIM METO/AM OLEHKH
teuennst HAJKBII, koTopsie 03BOJISAIOT HE TOJIBKO IMOJTY-
YUTh JaHHBIC, 3HAMYMBbIC JJISI TOCTAHOBKH JAWArHo3a, HO
1 HaOMIOIaTh 3a TeYeHUEM 3a00JICBaHUS B OJITOCPOIHON
MEePCIeKTHBE M OLEHUBATH d(PPEKTUBHOCTH JICUCHUS
[11,12]. Cpenu Takux METOmWK HamboJee ONMTHMAIIbHON
Iu1st OONBHBIX nimeMmudeckor 6omnesnsio cepana (MBC),
cosmeniennoir ¢ HAXBII, sBnsercs onpeneneHue memo-
TO psijia OKa3areseil, TO3BOJISIONINX, B IIEJIOM, TPOBECTH
OIICHKY cTearo3a, (pudpo3a n akruBHOCTH HAJKBII.

B cBoto ouepens, parioHaTBEHBIN TOAXO K MOTU(PUKAIINN
00pasza KIU3HU 3aHUMAeT BECOMYIO HUIIY B KOMIUIEKCHOM
JICYCHUH MTAIIUEHTOB C JAHHOW KOMOPOHTHOH MaToJIoTHeH 1
BKITFOYAeT PU3NIECKYTO aKTHBHOCTB, ICHXIMYCCKHE HATPY3-
ku, 1 criocob rutanus [4]. [IpuMenerne nueToTepanuu y
JTAHHOH KaTeropru OONBHBIX TIO3BONISIET HE TONBKO YIyd-
ITATH KOHTPOJTH TIIMKEMHH, TACTHITHACMIHN U CEPICIHO-CO-
CYIHCTOTO PUCKA, HO M CIIOCOOCTBYET JICUCHHIO CTEaro3a
TIeUeHM | cliepKuBaeT mporpeccuposanne HAXBII [4,5].

[lenpro nccneioBaHMs SIBMJIACH OLCHKA BIUSHUSA 00pasa
JKI3HU Ha aKTHBHOCTH HEAIKOTOIBHOM )KUPOBOM O0JIC3HN
MEeYeHN MyTeM BO3NEHCTBHSA Ha mpolecchl Gudpo300-
Opa3zoBaHMS M CTEATO3 TEYCHU Y OONBHBIX CTAOMIEHON
WIIEMUYECKOH OOIe3HBIO Ceplia.
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Marepuaya u Metoabl. Habmonanuce 105 GonpHBIX
(cpennuii Bozpact - 57,3+4,2 siet) cradunsnoit UbC, co-
smemenHol ¢ HAYKBII, nepenecinx ocTpblil KOpOHApHBIH
cuHIpoM Oonee 3 MecsieB Ha3aa. J(uarno3 ctaOMIBHOMN
WBC 6bl1 BepupUIMPOBAH 0 pe3yiIbTaTaM dJIEKTPO-
kapauorpaduu (OKI'), kopoHaporpaguu u HaIU4ns B
aHaMHe3e NepeHEeCeHHOro nH(papKTa MUOKap/a B COOTBET-
CTBHU C YHU(DUIIMPOBAHHBIM KIIMHUYECKAM ITPOTOKOJIOM
«CrabuipHas umemnyeckas 6onesns cepaua» (IIpukas
M3 Vkpaunbsr Ne 152 ot 02.03.2016 roma) [1]. [Inaraos
HAJKBII ycranaBimBamy B COOTBETCTBUH C YHU(DUIHPO-
BaHHBIM KIIMHHYECKNM ITPOTOKOJIOM «HeasnkorosbHblii cTe-
arorenarut» ([Ipukaz M3 Ykpannust Ne 826 ot 06.11.2014
rozaa) [6], axanTupOBaHHBIM KIMHUYECKUM HACTaBICHUEM
«HeankoronpHast )upoBasi 00JIe3Hb IIEUCHM» [ 5], COMIacHO
pexomeHganusaM EBponelickoil accolMauy o u3y4eHuIo
neuenu (EASL), EBpornieiickoii accoruariiy 1o n3y4eHuro
mabera (EASD), EBpornieiickoii accorparyy 1o u3y4eHuro
oxupenus (EASO) [8].

Bcem GonbHBIM MpoBeieHO olIiee KIMHUYEeCKoe oocite-
JoBaHue (aHanM3 ’kano0, aHaMHe3 OOJIE3HU W KU3HH,
0OBEKTUBHBIN CTaTyC), ONpeieleHue aHTPOIIOMETPH-
YeCKHX IoKa3aresiel (Macca Tesa, pocT, HHJIEKC Macchl
tena - UMT), OKIT, koponaporpadusi, s3xokapauorpadus,
OLIeHKa (PyHKIIMOHAJILHOTO COCTOSTHHS MEUSHH, UCCIIEN0-
BaHME JIMIIAIHOTO PO KPOBH, ONPECICHUE YPOBHS
IJIMKEMHH HATOIIAK, OLIEHKa BEJIMYMHBI MapKepoB (hruopo3a.

WMT BBIUHCISUH 11O OOIICTIPUHATOH (hOopMyIie: Macca Tea
(xr)/poct (m?). Tlokazarens B mpeaenax 18,5-24,9 kr/m?
pacrieHrBaIk Kak HopMa; 25,0-29,9 kr/m? - Kak n30bITOUHAS
Macca Tena, >30 Kr/m? - Kak 0)KUpPCHHE.

OyHKIIMOHAIBHOE COCTOSIHHE IICUYEHH OLIEHMBAIH IO
aKTUBHOCTH acmnapraramuHoTpancgepassl (ACT), ana-
HuHamuHoTtpaHcdepassl (AJIT), ramma-rmyramunTpan-
cnentuaassl (I'TTII) B chIBOpOTKE KPOBH CHEKTPOPOTO-
METPHUYECKUM METOIOM C HCIOIb30BAHUEM CTAHIAPTHBIX
Ha0OpoB. YpOBEHb 00Iero OMIUPYyOMHA B CHIBOPOTKE
KPOBH OIPEAEISUIH (POTOKOJIOPUMETPHUYECKIM METOJIOM C
HCIIOIb30BaHUEM COOTBETCTBYIOIIETO CTaHIapTHOTO Habo-
pa. Yposenb o01iero xonecrepuna (OX) ¥ TpUIIHIIEPHIIOB
(TT') B ni1a3me KpoBU omnpenestsuid (POTOKOIIOPHUMETpUYe-
ckuM MeTooM B momudukanuu Libermann-Burchard c
HCIIONIb30BaHHEM HabopoB peakThBoB “Buran”, (Poccus).
YpoBeHb INTFOKO3BI B KPOBU HATOLIAK ONPEAEIISIIN TIIOKO-
300KCHIa3HbIM METONOM. Benmmunny mapkepoB ¢pubposa
(abha-2-MakporIIOOyIIMH, TanTOIIO0NH, AlOJIHITONPOTEHH
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A1, xomnaren IV Tumna) B CBIBOPOTKE KPOBU OIPENEISIIH
UMYHOTYPOHIOMETPHUECKUM METOIOM Ha UMMYHOdEp-
MEHTHOM aHaJIu3aTope.

BonbHable ObTH pasneneHbl Ha KOHTpoabHYIO (I rpynmna -
n=32) u ocHoBHyIo (Il rpynmna - n=73) rpymnmnsl. B kaxxnoit
rpymrme, B 3aBucuMocTy ot TeueHuss HAXKBII, Beinenenst 2
HNOATPYTMIBL: MOATPYIIA A - MAIUEHTHI ¢ HEATKOTOJIbHBIM
»#upoBbIM reraro3om (HAXKT); noarpynma b - manmeHnTs ¢
HACT. Bonbabie nony4asnn 6a30Boe CTaHAapTHOE JIUeHNE
COIVIACHO € KJIMHUYECKUMH IIPOTOKOIAMHU U PYKOBOJICTBOM
M3 Vkpaunsi [1,5,6].

BosbHbIE KOHTPOIBHOHN TPYIITBI HE COOTIOAAIN PEKOMEH-
JIAllMK 110 KOPPEKIMH MUIIEBOrO cTaryca. Y OOJNbHBIX
OCHOBHOM I'PYIIIbI IPUMEHSIN UHIUBUAYAIbHBIN I01XO0/
K TUETOTEPaInH, 3aKTI0YAOIHICS B pacueTe SHepreTuye-
CKOH I[EHHOCTH JHCTHI B 3aBUCMOCTH OT MOTpPeOHOCTEH
OCHOBHOTO 00OMeHa M (hakTopa (pU3MYECKOl aKTHBHOCTH,
B COOTBETCTBHUH ¢ pexomeHnanusMu BO3 u3 pacuera
SHEPreTUUecKuX 3arpar [6].

YpoBeHb OCHOBHOTO OOMEHA OIPEACIISUIU 10 (hopMmyJie:

- st xenmuH = (0,0342 x macca tena B xr + 3,5377) x
240 KKaj/aeHsb,;

- g myxuuH = (0,0484 x macca tena B kr + 3,6534) x
240 kkaJ/neHs.

[ManmenTam ¢ M30BITOUHOW Maccoil Tena U OKHPEHHEM
PEKOMEH/I0BAJIM YMEHBIINTh SHEPreTHUECKYI0 IIEHHOCTh
nutaHus Ha 500 kxan B cyTku. OOmme sHepreTuyecKue
3aTparbl onpeesuin 1o (GopMysie: ypoBeHb OCHOBHOTO
obmeHa X (pakTop puznyeckoit akTHBHOCTH [6]. BoabHBIM
OCHOBHOM I'pyTIIbI HA3HAYAIN CPETU3EMHOMOPCKYIO THETY,
B KOTOPOW CyTOUHasi KBOTa MMIIEBOTrO OeKa COoCTaBisIa
15% o1 o0mmux dSHEepPreTUYecKux 3arpar, >kupoB - 30%,
YIJIEBOMOB - 55%, MOHOHEHACHIIIIEHHBIX KUPHBIX KHCIOT
- 15%, monuHeHachIEHHBIX )KUPHBIX KUCIOT - 5%, Ha-
CBIIIEHHBIX XKUPHBIX KUCTOT - MeHee 10%, xomecTeprHa
- menee 200 mr, nuieBsix BojokoH - 20 T [10,13].

BoibHBIM pEKOMEHIOBAIM NPHIEPKUBATHCS UHIAHBU-
JYaJIbHOTO PEXUMa pacTyluX (pu3nveckux Harpys3ok B
3aBHCHUMOCTH OT CpPOKa MOCJe MEPEHECEHHOT0 OCTPOro
KOPOHapHOTO CHHJPOMa ¥ TOJIEPAHTHOCTH K (PU3UUECKUM
Harpy3kaM, COOTBETCTBEHHO, K KOTOPBIM OIpEeIesiIn
¢axrop dusnueckoit akruBHOCTH. [lanieHTaM pexomMeH 10~
BaJIM TIOJIHBIM OTKa3 OT KypeHHsI U aJKoroJisi, M30erarh rnac-
CHBHOT'O KypeHHs, OTPaHUYIUTH yIIOTpeOIeHne TOBapeHHOI
COJU JI0 5 T B CYTKU U MEHBIIIE, )KUAKOCTH - 10 1,2-1,5 1 B
CYTKH, COOMIONATh PEXKUM MUTAHUA - 5-6 pa3 B CyTKH He-
OonpinuMy nopiusiMu. OIEHKY aHTPOIIOMETPUYECKUX H
OMOXUMHUYCCKUX TTOKA3aTesCH MPOBOIWIN 10 U CITyCTs 6
MECSIIEeB JICUCHHUS.

Craructuieckyto 00pabOTKy MOJIyYSHHBIX PE3yJIbTaToB
OCYIIECTBIISIIN € IOMOILBIO IIPOrPAMMHOI0 00€CTICUESHUS

© GMN

- TabnuyHoro mporeccopa «Microsoft Excel» u makera
MPUKJIAIHBIX TIporpamm «Statistica» v. 10.0 StatSoft, USA.
OILIEHKY JOCTOBCPHOCTH Pa3JIMUUs CPCAHUX BCIUYHH
MIPOBOMJIIH C IOMOIIBIO TAapHOTO t-KpuTepust CThIOJCHTA.
Cpennue BeIMUWHBI Tpe/CTaBieHbl B Buae (Mtm), Tie
M - cpenHee 3Ha4YeHUE MTOKa3aTes, M - CTaHJapTHOE OT-
KJIOHCHHE CPEeHETr0. Pe3yibTaThl CUNTANN CTATUCTHYCCKU
JIOCTOBEpHBIMH ITpH 3HaueHuH p<0,05.

Pe3yabraThl M HX 00cy:KIeHne. Y Bcex 00CIeJOBaHHBIX
OOJIBHBIX HAONIONANIN HANIWYME W30BITOYHOM Macchl Tela
Wi oxupeHus (tabnuua). AHanu3 0a3ajbHBIX YPOBHEH
O6romapkepoB (GpuOpo3a, creaTosa MEUCHH U AKTUBHOCTH
HAJKBII BbIsIBUI TOCTOBEPHBIE PA3THYMS MEXKTy OONBHBI-
mu ¢ HAXKT u HACT, kak 0CHOBHOI, TaK ¥ KOHTPOJIbHOM
rpynit. B yactTHocTH, ypoBeHb anbda-2-MakporiooyinnHa
y 6onbHbIX 11D rpynms! 06Ut Ha 19,8% BbIlIE B CpaBHEHUH
¢ IIA rpymmoii (p<0,05). [Toka3zarens rantorioOyauHa U
anonumnonporenHa Al y manuenro [Ib rpynmsr 6501 Ha
29,2% u 27,9%, cOOTBETCTBEHHO, MEHBIIIE B CPABHEHUU
co ITA rpymnmo#t (p<0,05). TlogoOHy0 HanmpaBIEHHOCTH
M3MEHEHU HaOonay y 00JIbHBIX KOHTPOJILHOM TPYIITIBL.
B uvactHoCTH, y GonbHBIX Ib rpynmsl ypoBeHs anbda-2-
Makpornooynuna Ha 18,0% mnpeBsiman nokazatensb 1A
rpynmsl (p<0,05). B cBoro ouepenp, ranTorio0yIuH u
anonunonporeud Al B Ib rpynme 611 Ha 28,0% 1 26,0%
HIDKE B cpaBHEHHIO ¢ A rpymnmoii (p<0,05) cooTBeTCTBEH-
HO. YpoBens kosutareHa IV Tuna y 6onbHbIX 1B rpymms! Obut
Ha 50,8% Boime nmoxasarens IA rpynmnsr; Bo IIb rpymme
Ha 52,9% mnpesbImman 3HaueHue jaui [A rpymms (p<0,05).

Bennunna o6ero ounnpyouna y 6osipHbIX 1B rpymmsr
Obuta B 2,2 pasa Oosblie mmokasarens nanueHTos 1A rpyn-
el (p<0,05). CoorBerctBenH0, ACT u AJIT nmpeBsimanu
nokasarens 6oapHBIX HAXKT II rpynmst B 2,1 u 1,9 pa3za
(p<0,05). Yposens ['T'TII moutu BaBOE OBLT BHIIIC, YEM
y nun ITA rpynmsr (p<0,05). AHamoruuHble U3MEHEHUS
nokasaresel (PyHKIHOHAJIBHOTO COCTOSIHUSI TEUYeHH Ha-
OJTI0IANTNCh Y TALIMEHTOB KOHTPOJIBHOM IPYTIIBL.

VYposers OX u TT" y 6ompaBIX HACIT 0CHOBHOM TpyHIIbI
6su1 Ha 17,7% u 22,5% Beime nokazatens IIA rpynmsl
(p<0,05). B xoutponsHo#l rpynmne Bennunna OX u TT
y naueHToB ¢ HACI mnpeBbiiiana 3HadeHne OOJBHBIX
HAXT na 15,3% u 24,3% (p<0,05) cooTBeTCTBEeHHO. Y
BCeX 00CIIeIOBaHHBIX OOJNIBHBIX OOHApy)KeHa TUIEePIIIU-
keMus. [Ipuuem, eciau y nauuentos IIb rpymnmel ypoBeHb
IIIOKO3bI HaTomak Obl1 Ha 10,5% BbIlIE B CPAaBHEHUH CO
ITA rpynmno#t, To B Ib rpymnmne 3ToT nokasarens NpeBbIIIal
3HavyeHue aun [A rpynmner Ha 11,2% (p<0,05).

Cryctst 6 MecsiIeB ocJe jJe4eHus y OOJIbHBIX OCHOBHOM
rpynmnsl oTME€4YajaCh IOJOXHUTEIbHAd AWHAMHUKa W3-
MEHEHH BCeX MOoKazaTeied B CPaBHEHUM C 0a3alibHBIM
YPOBHEM M KOHTPOJIBHOM Ipynmnol, B yactHoctH, UMT
noce gedeHus causmics Ha 14,3% o IIA rpynme u 12,6%
Bo IIb rpymme (p<0,05). O6HapykeHBI JOCTOBEPHBIE U3-
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Tabnuya. /Junamuka buomaprepos pudposa y 6016HbLIX CMAOUTLHOU UEMUYECKOU DONE3HbIO cepoya,
COBMEWCHHOTL C HeAJIKO2OJIbHOU JHCUPOBOLL DOIe3HbIO NeweHu No0 GusiHueM evenus, (Mxm)

KonTpoabsnas rpynmna

OcnoBHas rpynna (n=73)

IMoxka3areb, (n=32)
eIHMHUIIBI 710 JeHeHust | nocJje Je4eHust
U3MEPEHN IA rpynna Ib rpynna ITA rpynna | IIB rpynna | IIA rpynna | IIB rpynna
(n=17) (n=15) (n=37) (n=36) (n=37) (n=36)
HMT, kr/m 30,57+4,36 32,8442,57 30,8442,24 | 33,94+42,57 | 27,86£2,37* |30,12+2,57 *
A -2,98 -3,82
Anpda-2-
MakporobynmH, | 3,23+0,92 3,94+0,98 3,19£0,57 | 3,9840,62 | 1,85+043 % |2,66+£0,51 **
/1
A 1,34 1,32
lanrormoOymun, /1 | 0,32+0,09 0,25+0,11 0,31+0,05 0,24+0,06 0,47+0,07 ** | 0,35+0,04 **
A +0,16 +0,11
AHOHiT{OIrI}OHOTeHH 1,210,10 0,96+0,15 1,19+£0,07 | 0,93+0,09 | 2,14+0,06 ** | 1,58+0,08 **
A +0,95 +0,65
+
Konaren-4, mxr/n | 136,17+10,51 205,48+11,43 142,35+5,67 | 217,59+7,30 | 97,5445,23 *# 165’3*7# 6,52
A -44.81 252,22
OO0t
OouMpyOuH, 35,74+3,85 78,32+3,92 333642.64 | 74.27+3,72 | 19,67+2,54 ** 42,2453,36
MKMOJTB/ T
A -13,69 -32,03
+
I'TTIL En/n 83,19+4,38 162,68+5,25 85,21+£2,49 | 167,53+5,68 | 50,53+2,38 *# 98’46# 532
A -34,68 -69,07
ACT, MMonb/m 1,07+0,12 2,18+0,14 1,05+0,03 2,2140,05 0,56+0,04 ** | 1,12+0,06 **
A -0,49 -1,09
AJIT, mMoITB/T 0,98+0,13 1,92+0,15 0,94+0,04 1,86+0,06 0,5240,05 ** | 0,97+0,05 **
A
OX, MMOTTB/IT 6,95+1,18 8,21£1,34 6,39+0,23 7,76+0,42 4,92+0,27 ** | 6,64+0,37 **
A 1,47 1,12
TT, MMosTB/T 2,74+0,36 3,62+0,41 2,89+0,17 | 3,73+025 | 2,21+0,18"* |2,92+0,18 **
A -0,68 -0,81
I'moko3a matomak, | 5,97+1,19 6,72+1,20 6,12+0,54 6,84+0,67 5,26+0,32 ** | 5,77+0,48 **
MMOJIB/JT
A -0,86 -1,07

npumeuarue: * - 00CmMo8ePHOCIb PA3IUYUA NO CDAGHEHUIO ¢ NOKA3AMeNeM KOHMPOLbHOU SPYINbl
6 coomsemcemaytouux nooepynnax (p<0,05) # - 0ocmoseprocmuv pasnuuus no cpagHeHuo ¢ noKasamenem 00 JedeHus
6 coomseemcemaytouux nooepynnax (p<0,05) A - pasnuya usmenenus nokazamensa cnycms 6 mecsyes
nocie 1eueHus OMHOCUMENbHO BeTUYUHBL 00 TIeUeHUs

MEHEHHS M0 BCEM IoKazareisiM (Gpubpos3a: y OOIBHBIX
HACT II rpynmsl BenuuuHa anbda-2-MakpornodynuHa
CcHU3WIACH B 1,7 pa3a B CpaBHEHHUH C 6a3aJIbHBIM YPOBHEM
u B 1,5 paza - ¢ Ib rpymmoii (p<0,05). YpoBens ramto-
moOynuHa yBenuauics Ha 34,0% (IIA rpynma) u 31,4%
(IIb rpymma) B CpaBHEHHHU C TIOKA3aTEISAMH JI0 JICUCHUS
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u Ha 31,9% u 28,6% B cpaBuenuu ¢ IA u Ib rpynmamun
(p<0,05), cootBeTcTBeHHO. AmoyumonporenH Al Bo ITA
rpynne yBenuawics Ha 44,4% u 43,5% 1o cpaBHEHUIO ¢
HCXOAHBIM TOKa3ateseM u IA rpymmoii (p <0,05). Y 60ib-
HeIx [Ib rpynme! 3ToT moxasarens 6601 Ha 41,1% 1 39,2%
GosbIre BETHMYUHBI 10 JICUSHHUS U YpoBHS Il Ib rpymmst
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(p<0,05), cooTBeTCTBEeHHO. YpOBeHb KoiareHa [V tuna y
6onbHbIX [IA rpynmer causwics Ha 31,5% B cpaBHEHHH C
ero 0Oa3aJIbHBIM 3HaYeHHEM U Ha 28,7% - 10 CpaBHEHHIO C
IA rpynmoii (p<0,05). Y 6onbubix 1B rpymms BenuunHa
komareHa IV tuma moctoBepHo cHu3miack Ha 24,0% u
19,5% mo cpaBHEHUIO C UCXOAHBIM 3HAYCHNUEM U YPOBHEM
st Ib rpymnmst (p<0,05), COOTBETCTBEHHO.

[TonoOHbIe n3MeHeHNs HAOMIOAIIH 110 ITOKa3aTelisivM (GyHK-
nuoHasgbHoro cocrosiuust nedenu: ['TTIT y GonpabIx [TA
u IIb rpynmn causmnacs B 1,6 u 1,7 pa3za no cpaBHEHHIO C
ucxonHbIM 3HaYeHHeM (p<0,05) cooTBeTCTBEHHO. YPOBEHb
ACT n AJIT y 6onbabix 1IA rpynmsl cansmcs B 1,9 u 1,8
pasa 1o cpaBHEHHIO C MokasareneM Jo jedeHus (p<0,05).
VY mnanuentoB IIb rpynmnsl HaOnMrODaTH YMEHBIIICHHE BE-
JIMYMHBI STUX IOKa3areyeil cooTBeTcTBeHHo B 2,0 u 1,9
pa3a 1o CpaBHEHHIO ¢ 0a3albHBIM 3HaUEHHEM U YPOBHEM
B I rpynme (p<0,05).

B mporecce jedeHnss OTMEYEHO YMEHBIICHNE BBIPAXKEH-
HoCTH Auciunuaemun: yposenb OX Bo Il rpynme cauzmcs
Ha44,1% n 41,3% no cpaBHEHHIO C UICXOAHBIM 3HAYCHHUEM
U Benu4uHON y 6oibHbIX IA rpynmer (p<0,05) coorert-
cTBeHHO. Y narueHToB 1B rpynmsl 5ToT nokaszarens Obu1
Ha 31,9% Hmwke ero 0a3anpHOro 3HaueHus u Ha 23,6%
Hiwke ypoBHs yuil Ib rpynmner. TT' cansunucs Ha 30,7%
(ITA rpymnma) u 27,7% (IIb rpynna) (p<0,05). ¥YpoBeHs
IIMKeMUH Hatomak y 6oibHbIX [IA u 11 rpynn cHusmics
Ha 16,3% u 18,5%, uto Ha 13,5% u 9,5% HuKe mokasares
IA u IBb rpymnm (p<0,05), COOTBETCTBEHHO.

3akuouenue. Monudukaius odpasza >KM3HU OOJIBHBIX
ctabunpHOl MBC MOMOXHUTEIBbHO BIUSET HAa TEUEHUE
HAXBII, canxast akTHBHOCTB 3a00JI€BaHMS ITyTEM yTHeTe-
HUSI poLieccoB (prOpo3000pa30BaHus U CTEATO3a ICUYCHH,
YTO, B LI€JIOM, CAEPKUBAET NMPOTPECCUPOBAHNE TaHHON
KOMOpOUIHO# marosoruu. JlanbHEHIIMe UCCaeI0BaHMs
1esIecoo0pa3Ho HANPaBUTh Ha pa3paboTKy 3P heKTHBHBIX
QG depeHIIUPOBAHHBIX MOAX00B K BOCCTAHOBUTEIILHOMY
JICUCHUIO U peabumuTaiuu 00JbHBIX cradbmibHOU UBC,
coBmetenHoit ¢ HAXBIIL.
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SUMMARY

THE INFLUENCE OF LIFESTYLE ON BIOMARK-
ERS OF FIBROSIS IN PATIENTS WITH STABLE
CORONARY HEART DISEASE ON THE BACK-
GROUND OF NON-ALCOHOLIC FATTY LIVER
DISEASE

Virstyuk N., Vakalyuk I.

Ivano-Frankivsk National Medical University, Ivano-
Frankivsk, Ukraine

Purpose - to assess the impact of lifestyle on non-alco-
holic fatty liver disease (NAFLD) activity by influencing
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the fibrotic processes and hepatic steatosis in patients with
stable coronary heart disease (CHD).

105 patients with stable CHD, combined with NAFLD
were observed: Group I — control group; Group II — basic
group. In each group, patients with non-alcoholic steatosis
(subgroup A) and non-alcoholic steatohepatitis (subgroup
B) were isolated. General clinical examination, electro-
cardiography, coronary angiography, echocardiography,
liver functional state, serum lipid profile, fasting glucose,
markers of fibrosis were conducted to all patients.

After treatment in patients of Group II positive changes in
all parameters vs. basal levels and the control group were
found: significantly decreased body mass index, alpha-
2-macroglobulin and type IV collagen levels; increased
apolipoprotein A1 and haptoglobulin levels; decreased se-
verity of dyslipidemia; improved parameters of the liver
functional state.

Modification of lifestyle of patients with stable CHD in-
fluences positively on the NAFLD course, reducing dis-
ease activity by inhibiting fibrotic processes and hepatic
steatosis that, in general, inhibits the progression of this
comorbid disorder.

Keywords: stable coronary heart disease, non-alcoholic
fatty liver disease, lifestyle modification.

PE3IOME

BJIUSIHUE OBPA3A KU3HU HA BUOMAPKEPBHI
®UBPO3A Y BOJbHBIX CTABUJIBHOM UILIE-
MHYECKOM BOJIE3HBIO CEPJILIA HA ®OHE HE-
AJIKOTOJILHOM )KMPOBOM BOJIE3HU IEYEHU

Bupcriok H.I'., Bakanok U.1.

Hsano-Ppankosckuti HAYUOHATLHBIL MEOUYUHCKULL YHU-
sepcumem, Yxpauna

Llemnbro MCCneI0BaHMS SIBUIACH OIICHKA BIUSHUS 00pasa
JKM3HU HA aKTUBHOCTH HEAJTKOTOILHOMN KHUPOBOM OOJIE3HH
MEYCHHU MyTeM BO3ICUCTBHS Ha mpolecchl Gudpo300-
Opa3oBaHMs M CTEATO3 MEUYCHH Yy OOJBHBIX CTAOMIBHOU
UIIEMUYECKOM OOJIE3HBIO Cepalia.

O6cnenoBano 105 GONMBHBIX CTAOMIBHOM HIIEMHYCCKON
oosesnbto cepana (MBC) B coueTaHnu ¢ HEATKOTOIBHOM
xupooii 6onesnbto neuenn (HAXBII): I rpynna - koH-
TponbHas; Il rpynmna - ocHoBHas. B xaxaoi rpynme Bbl-
JISIISUTH TTAIMEHTOB C HEATKOTOJIbHBIM SKHPOBBIM I'€lIaT030M
(HAXT, noarpynmna A) 1 HEaJIKOTOJIBHBIM CTEaTOTeNaTH-
toMm (HACT, noarpymnmna b). bonsabiM mpoBezneHo odriee
kimHn4eckoe obciaenoBanue, DKI, koponaporpadus,
axokapauorpadusi, oreHka GyHKIIMOHAIBHOTO COCTOSHUS
TMIeYCHH, UCCIIE/I0BAHHE JIMTTUAHOTO MTPOQHIISE KPOBH, OITpe-
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JICTICHNE YPOBHS IIMKEMUHU HATOIIAK, OIICHKA BEJIMYMHBI
MapkepoB (pubpo3a. bosbHBIC KOHTPOIBHOW TPYMIBI HE
coOMIonaM peKOMEHAAINH 110 KOPPEKIUU MUIIEBOTO
craryca. Y OOJIbHBIX OCHOBHOM I'PYIITbI IPUMEHSITH HH/IU-
BUJIyaJIbHBIH [TOAXO0] K TUETOTEPAIMHU, UM PEKOMEH/IOBAHO
YMEHBIINTh YHEPreTHUECKYI0 [IEHHOCTh MuTaHus Ha 500
KKall B CyTKH U MPUICPKUBATHCS HHANBHIYAIbHOTO pe-
JKMMa pacTylMX (pU3NYECKUX HArpy30K B 3aBUCHMOCTH
OT CpOKa TOCJIe MEePEeHECEHHOT0 OCTPOTro KOPOHAPHOTO
CHHJIPOMa U TOJIEPAHTHOCTH K (PU3UUECKUM HArpy3KaM.

[Ton BausHUEM JiedeHUS] Y OOJNBHBIX OCHOBHOMW TPYIIIIBI
OTMEYeHa IMOJIOKUTeNbHAsd AUHAMHMKA U3MEHEHUH IO
BCEM TI0Ka3arelisiM B CPaBHEHHUH ¢ 0a3aJIbHBIM YPOBHEM H
KOHTPOJILHOM T'PYIION: JOCTOBEPHO CHU3UJIUCh MHACKC
MAacchl Tella, YPOBEHb ajib(a-2-MakporIo0yIuHa U KOJI-
narena [V Tuna; moBBICHJICS YPOBEHb ralTOIIOOyIHHA U
arnonunonporenHa A l; yMEHbIINIACH BEIPAXKEHHOCTD JHC-
JIMITUIEMUH; YITYYIITHIIUCH TIoKa3aTeay QyHKIMOHAIBHOTO
COCTOSIHUS TIEUCHU.

Monudukanust o0pasza xu3Hu 00JbHBIX cTadmibHOH NBC
MoJIOKKUTENBHO BiusieT Ha TeueHue HAJKBII, cHmkas akTrs-
HOCTB 3a00JICBaHHUS [TyTEM YTHETECHHS ITPOLIECCOB (PUOPO30-
00pa3zoBaHMs U CTEATO3a MEYSHH, UTO, B IIEJIOM, CIIEPKUBAET
MPOrPECCHPOBAHKE TAHHOH KOMOPOHTHOM TATOIOTHH.
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CYTOKINE PRODUCTION PECULIARITIES IN DIFFERENT FORMS
OF EPSTEIN-BARR VIRUS INFECTION

'Popov M., 'Lyadova T.,'Volobuyeva O., *Shepileva N., 'Kozlov A., 'Sorokina O.

'V.N. Karazin Kharkov National University; *’Kharkov Medical Academy of Post-Graduate Education, Kharkov, Ukraine

Urgency of Epstein-Barr virus (EBV) is associated with
high degree of public infection as specific antibodies to
EBYV are detected in almost 95% of adult population. Spe-
cific tropism of EBV to immunecomponent cells, system
lesion of internal organs, wide range of clinic forms of
the disease as well as absence of specific prophylaxis are
the study object of many scientists [1,5]. Today infection
mononucleosis (IM) is considered an immune system dis-
ease. Proliferative potency of the virus in lymphoid organs
results in structural changes which affect all the links of
immune system, the violations of which are of combined
character and concern both cellular and humoral link which
is probably the reason of prolonged course of the disease
and lifelong virus persistency [5,8,9].

Manifest forms of IM usually show a triad of symptoms: fe-
ver, lymphadenopathy, tonsillitis, though in clinical practice
some IM forms are met connected with heart lesion: mio-,
endo- or pericarditis; central or peripheral nervous system:
meningitis, meningoencephalitis, mono- or polyradiculo-
neuritis; kidneys: nephritis; glandular organs: pancreatitis
or orchitis etc. [3,6,8]. Besides many clinical forms of EBV
are described (tumoral or non-tumoral) under which the
virus plays the role of etyological factor [5].

It is stated that EBV has a large gene set giving it the possi-
bility at least to slip away from the human immune system.
In particular, EBV produces proteins being analogues of a
number of human interleukins and their receptors changing
the immune reply [10,11]. During active reproduction the
virus produces IL-10-similar protein suppressing T-cellular
immunity, cytotoxic lymphocytes, macrophages function,

violating all the stages of natural killers functioning. An-
© GMN

other virus protein can block the activity of cells-killers
in the way of interleukin-12 inhibiting. Besides EBV has
high mutablenode, which allows avoiding the influence of
specific immunoglobulins (which had been accumulated to
the virus before its mutation) for some time and the cells
of the owner immune system. Thus EBV reproduction in
the human organism can become the reason of derivative
immunodeficiency occurrence [12,13,14].

Prediction of EBV-infection outcomes depends on the
presence and level of severity of immune dysfunction,
genetic predisposition to any of EBV-associated diseases as
well as on the presence of a number of exogenous factors
(stresses, infections, operative intrusions, adverse effect of
the environment), injuring the immune system. Violation
of the balance between the main regulatory cytokines can
undoubtedly cause protracted EBV persistency, frequent
relapses and the disease advance. In this case EB V-infection
can be considered as “unbalanced cytokinemy” [3,6,8,9].
According to scientific data it is stated that cytokines pro-
duced by Th-2-lymphocites predominant participation is
associated with protracted virus persistency and the process
chronization while Th-1-type activation is associated with
spontaneous recovery under acute forms of EBV [4,6,7].
That is why the study of the data about the production of the
main regulatory cytokines with the installation of the types
of immunologic response under EBV-infection is relevant.

The purpose of the study - to establish the types of immune
response on the basis of cytokines production dynamics
analysis (IL-1B, TNF-a, IL-6, IL-2, IL-4 and IL-10) for
prognosis of the disease clinical course in patients with
various forms of EBV-infection.
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Material and methods. The work is performed on the
department of general and clinical immunology and allergy
of medical faculty of V.N.Karazin Kharkov National Uni-
versity and clinical bases of the department of the Kharkov
Regional clinical infection hospital and MEHP “City Poly-
clinics Ne6y, Kharkov and ”City Polyclinics in 2009-2015”
within scientific-research theme “The study of the role of
immune, autoimmune and metabolic violations in patho-
genesis and outcomes of the infection process caused by
herpesviruses” (Ne of state registration NeO112U005911).

For the implementation of the set goal 321 patients with
EBV-infection were examined. The age of the examined
patients varied from 19 to 57 years (average age - 33,1£11,7
years). Women comprised 57,6% (n=185), men — 42,4%
(n=136) (proportion female-male - 1,2:1,0). Among the
examined patients with IM and CEBV women dominated
(57,6 and 62% consequently), average age comprised
(24,5+2,2 and 33,8+3,1 years consequently).

Based on the goal of the study all the patients with
clinical status were conditionally divided into the fol-
lowing groups. The first group consisted of the people
with IM (n=138), in which the patients with laboratory
proved signs of primary virus infection were included.
Clinical diagnosis verification of IM was carried out in
accordance with the recommendations of Zh.I.Vozianova
with coworkers (2001). Cipher IM was encoded as B27
in accordance with ICD-10.

The second group included the patients with various forms
of chronic EBV-infection (CEBV) (n=183) among which:
serous meningitis (n=8), chronic tonsillitis (n=32), non-
specific lymphadenopathy (n=48), protracted subfebrile
condition (n=54), reactive arthritis (n=16), chronic fatigue
syndrome (n=25).

Comparative group consisted from 20 clinically healthy
young people without the signs of acute or any chronic
pathology, 16 of them were examined on EBV markers,
average age comprised 24,1+3,2 years. In the history of
life the data about IM were absent, “serologic profile” was
characterized by the presence of only EBNA in blood - Ig G
and absence of EBV DNA in blood plasma and saliva. All
the patients with IM or lymphadenopathy were inevitably
done bacteriological study of smears from nasopharynx on
pathogenic microflora and diphtheria.

The examination complex of the patients included clini-
cal analysis of blood, revelation of atypical mononuclear
cells, revelation of specific antivirus antibodies (VCA-IgM,
EA-IgM and EBNA-IgG) in blood serum by the method
of solid-phase immunoassay analysis (sIAA) by the sets
of “IBL” production (Germany) and Vector-Best” (RF),
revelation of EBV DNA by the method of polymerase chain
reaction (PCR) in blood and saliva, activity of aspartic and
alanine transaminases (AsAT, AIAT), lactate dehydrogenase
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(LDH) and creatinfosfatcenase (CFC), fibrinogen in the
disease dynamics.

Heterophyle test in Goff-Bauer (GB) modification was
used for confirmation of diagnosis as a screening express-
analysis of blood on EBV presence [2].

In part of the patients the serologic examinations on simple
herpes virus of the 1 + 2 type (SHV-1 + 2), cytomegalo-
virus (CMV), toxoplasm, hepatitis viruses (A, B and C),
HIV were carried out for differential diagnostics. Conse-
quently the following test-systems were used for sIAA:
anti-CMV-IgM, anti-toxo-IgM, anti-VGA-IgM, HBsAg,
anti-HBc-total and anti-HIV-1+2 total of the production:
SPA «Diaprof» (Ukraine), «Diagnostic systems» (RF),
«Vector-Best» (RF), «IBL» (Germany).

Moleclular-genetic studies included the definition of rep-
licative activity of EBV on the basis of revelation of EBV
DNA in blood serum by the method of PCR with the help
of test system of SPF “Litex” production (Russia).

Serum concentrations of the studied cytokines: IL-1B,
TNF-q, IL-6, IL-2, IL-4, IL-10 were defined with the help
of test-system of OC “Protein circuit” (St.Petersburg, Rus-
sia), using the instruction of the manufacturer with sIAA.
The blood of the patients with CEBV was the material for
the study, it was received during the disease exacerbation.

The technic fulfilment of the analyses was done in clinical-
diagnostic laboratory of the regional clinical infection hos-
pital (Kharkov) (RKIH), medical laboratory “SINEVO”.

Statistical processing of the results of the study was
done with the help of the program Statistika 6.0 for
Windows (Stat Soft Inc, USA) on personal computer
with Pentium II Celeron 850 PPGA processor. The re-
sults of the data received during the examination of this
category of the patients were presented in the article as
absolute meanings.

The production levels of proinflammatory (IL-1p, IL-6,
TNF-a), anti-inflammatory (IL-4, IL-10) and regularly
(IL-2) were studied in 40 patients with IM and 40 with
CEBYV infection.

Results and their discussion. Analyzing the dynamics
of the cytokine profile in patients with IM we revealed
divergent changes of the synthesis of proinflammaroty
and anti-inflammatory cytokines under study which
became the basis for the establishment of four types
of immune response: I — normal reaction type (reliable
increase of proinflammatory and anti-inflammatory
cytokines), Il — dissociative (high indices of proinflam-
matory cytokines on the background of low meanings
of the regulatory IL-2 and anti-inflammatory cytokines),
IIT — hyperactive (low concentrations of both proinflam-
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matory and ant-inflammatory) and IV — hyperactive
(high concentrations of both proinflammatory and anti-
inflammatory cytokines).

The data on the revealed types of immune response are
presented below.
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Fig. 1. Normal reaction type of immune response in pa-
tients with IM

The analysis of the production data of proinflammatory (IL-
1B, TNF-a, IL-6), regulatory (IL-2) and anti-inflammatory
cytokines (IL-4, IL-10) in patients with IM under normal
reactive type of immune response (fig. 1) allowed to reveal
the reliable increase of all indices under study in average
5,2-7,7 times (p<0,05) in comparison with the control
levels. The given type of immune response was revealed
in 17 patients (42,5%) with IM.
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Fig. 2. Disssociative type of immune response in patients
with IM

In patients with IM of dissociative type of immune response
low concentrations of regulatory IL-2 and anti-inflammato-
ry IL-4 and IL-10 (fig. 2) were revealed on the background
of increased levels of proinflammaroty cytokines (IL-18,
TNF-a and IL-6), though these indices differed reliably
in comparison with the identical data in the control group
(p<0,05). The dissociative type of immune response was
revealed in 14 patients (35%) with IM.

The dynamics of production of the main cytokines under
study in patients with IM with hyperactive type of immune
response is presented in Fig. 3.

The presented results of the study under hyperactive type
of immune response in patients with IM were characterized

© GMN

by relatively high level of the studied indices in comparison
with the identical indices in patients with normal reaction
type (in average 1,5-2 times) and the data of control group
(in average 8-10 times) (p<0,05). This type was revealed
in 9 (22,5%) patients with IM.

The concentration levels of the indices under study in pa-
tients with chronic forms of EBV-infection are presented
in Fig. 4 and 5.

I
358- 259.15
25017 | 226.12
196.18
2001 \ 154.12
150 149.08
j 92.14
100
50.
0.
IL-1 TNF IL-6 IL-2 IL-4 IL-10
oM @ control group

Fig. 3. Hyperactive type of immune response in patients
with IM
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Fig. 4. Dissociative type of immune response in patients
with CEBV-infection
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Fig. 5. Hypoactive type of immune response in patients
with CEBV-infection

Thus, in patients with dissociative type of immune re-
sponse low production of proinflammatory cytokines
and regulatory IL-2 were observed while the levels of
proinflammatory IL-4 and IL-10 reliably increased in
accordance with the process activity. The level of IL-4
5,7 times exceeded the indices of the control group,
while IL-10 6 times exceeded the average meaning of
the control group (p<0,05).
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Among the patients with CEBV with revealed hypoactive
type of immune response the synthesis of proinflammatory
and anti-inflammatory cytokines was characterized by low
concentrations (levels of IL-1p fluctuated from 25,32 to
72,19 pg/ml; TNF-0— from 32,5 to 67,2 pg/ml; IL-6 — from
16,1 to 27,3 pg/ml; IL-2 — from 35,12 to 81,1 pg/ml; IL-4
— from 25,3 to 96, 45 pg/ml; IL-10 — from 36,34 to 99,1
pg/ml), the indices were practically within the meanings
levels of the control group and did not differ in statistical
reliability (p>0,05).

The researchers in recent years specified that cytokine
spectrum under EBV-infection depended on the balance
of the links of immune response of the organism and the
violation of cytokine production balance by Th1/Th2 cells
played an important role in immunepathogenesis. Most of
the researchers come to a conclusion that the prevailing
participation of cytokines, produced by Th-2-lymphocytes
is associated with virus persistency and the process chro-
nization, while Th-1 — with spontaneous recovery and
pathogen elimination.

In spite of considerable achievements in this sphere many
questions of the cytokinproducing ability of immune-
component cells character and their immunepathogenetic
peculiarities under CEB V-infection remain by now unex-
plained, the literature data are ambiguous and not always
sufficiently substantiated.

The received results of the study prove the existence of
cytokine misbalance under various forms of EB V-infection.
The fixed types of immune response confirm the inadequate
cellular-humoral response of the organism in conditions of
protracted EBV persistency. It is manifested by the aptitude
to suppression of cellular-mediated and the reinforcement
of humoral mechanisms of immune response and is shown
in clinic-biochemical manifestations of the illness which
leads to protracted ripple course of the disease.

Precisely functional misbalance of the immune links to
the side of Tx2 type of production benefit, the biological
effects of which are aimed at the intensity and occurrence
of the inflammatory process restriction in various organs,
promotes prolongation of virus persistence.

The studies aimed at medical correction of revealed viola-
tions in settled types of immune response in patients with
CEBY and the study of the effect of the latter on the disease
outcomes, complications development and process activity
are interesting and perspective being the subject for our
further research.
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SUMMARY

CYTOKINE PRODUCTION PECULIARITIES IN
DIFFERENT FORMS OF EPSTEIN-BARR VIRUS
INFECTION

Popov M., 'Lyadova T.,'Volobuyeva O., 2Shepileva N.,
Kozlov A., 'Sorokina O.

'V.N. Karazin Kharkov National University; *Kharkov
Medical Academy of Post-Graduate Education, Kharkov,
Ukraine

In article presented results of the study of basic levels
of regulatory cytokines in patients with various forms
of Epstein-Barr virus (EBV) infection. Analysis of the
dynamics of cytokine profile in patients with EBV infec-
tion revealed the opposite changes studied synthesis of
proinflammatory and anti-inflammatory cytokines, which
was the basis for the establishment of the four types of
immune response. The findings confirm the existence of
cytokine imbalance with EBV infection. The established
types of immune responses indicate inadequate cell
humoral reactivity in a long persistence of EBV, which
manifests a tendency to suppression of cell-mediated and
humoral immune response enhancement mechanisms and
displayed in the clinical and biochemical manifestations
of the disease, and also leads to prolonged undulating
course.

Keywords: immunity, cytokines, types of immune re-
sponse, EBV infection.

PE3IOME

OCOBEHHOCTH NMPOAYKIIU UTOKNHOB
TIPY PA3JTMYHBIX ®OPMAX DM TEMHA-BAPP
BUPYCHOM HHO®EKIIAN

Tomos M.M., Ulsinosa T.U., 'BosioGyesa O.B.,
IllemuieBa H.B., 'Ko3zios A.IL., 'Copoxuna O.T.

Xapvrosckuii HayuonanbHsill yHusepcumem um. B.H.
Kapasuna, Xapvroeckas meouyunckas akademus nocie-
OUnIOMHO20 0bpazosanus, Yxpauna

B paborte npeacrapieHbl pe3ynbTaThl HCCISIOBaHHSA YPOB-
Hell OCHOBHBIX PETYISTOPHBIX IIUTOKHHOB Y IALUEHTOB C
pasnmuaabIMHE (hopMaMu BUpYycHo Dmmreitaa-bapp (BOB)
WHOEKINH. AHAIA3 AHHAMIKH ITATOKHHOBOTO IPOPHIISL Y

60nbHBIX ¢ BOB mo3Bonu BEISBUTE pa3HOHANPaBICHHBIE
HU3MEHEHUS] CUHTE3a UCCIELYyEMbIX IIPOBOCHIAIUTENIBHBIX
U NIPOTUBOBOCHAIUTEIbHBIX LIUTOKUHOB, YTO SBJISIOCH
OCHOBAHMEM JIJISl YCTAHOBJICHUS YETBIPEX TUIIOB UMMYH-
HOro pearupoBanus. [ToaydeHHbIe JaHHbBIE TOATBEPKAAIOT
CYIIECTBOBaHUE IMTOKMHOBOTO JucOananca npu BOb un-
(hexumn. YCTaHOBICHHBIE THITBI IMMYHHOTO PEarupOBaHUsI
CBUJIETEJICTBYIOT O HEAIEKBATHOM KJIETOYHO-IyMOpaib-
HOI PEaKTHUBHOCTU OPraHu3Ma B YCJIOBHAX JUIMTEIbHOU
nepcucteHunu BOB, uTo mposBnsercs B CKIOHHOCTH K
MOJABJICHUIO KJIETOYHO-O0IIOCPEIOBaHHbIX U B YCUJICHUU T'y-
MOpaJbHBIX MEXaHU3MOB IMMYHHOTO OTBETa ¥ OTOOpaka-
eTcsl B KIIMHUKO-OMOXMMHUUECKHX ITPOSIBIICHUSIX OOJIE3HH, &
TaKOKe MMPUBOJIUT K 3aTSHKHOMY BOJIHOOOPa3HOMY TEUEHHIO.
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QUALITY OF LIFE OF CHILDREN WITH RICKETS IN YOUNG AGE IN ARMENIA

"Dunamalyan R., 'Mardiyan M., 'Danielyan L., 2MKkrtchyan S., 'Chopikyan A.

Yerevan State Medical University after M. Heratsi, ' Department of Health Governance and Economics,
’Department of ENT, Armenia

Quality of life (QL) as a medical category has historically
been closely linked to the definition of health adopted by the
WHO in 1948. According to this definition, health is a state
of complete physical, social and psychological well-being of
a person, and not merely the absence of a disease[16].

It is known that any chronic disease can lead to significant
restrictions of all or majority of components of a «nor-
mal» human life. Meanwhile, the restrictions caused by
disease can be more considerable for a patient than the
symptoms of the disease.

It is established that, based on the assessment of the main
functions of a person such as physical, psychological
and social functioning, it is possible to solve a number of
important tasks both at individual level according to the
interests of the specific patient, and on the system level
to determine the effectiveness of the new strategies in the
treatment of various diseases [6,9,13].

Thus, interest toward the problem of studying of QL is
steadily increasing in Armenia. The modern principles of
evidential medicine dictate the need of observance of the
international standards of carrying out researches, which
is especially important when studying QL, so this meth-
od is subjective and should be based on strictly justified
methodology [4,6].

In clinical practice QL indicators are also included in dis-
ease treatments and standards of the research. They help
to perform individual monitoring, estimate the predictive
process of the disease as well as productivity of therapeutic
intervention [5,7,12,14].

Many researchers examined the peculiarities of QL stan-
dards among healthy and sick children. Those researches
included different age and gender groups and nosological
forms [2,3,8,15,21].

Application of QL standards can be an additional criterion
for the evaluation of child’s health, his growth tempo as
well as the influence of the disease on his wellbeing [10,11].

The research of serious disease consequences among chil-
dren, which may have a negative effect on patient’s physi-
cal and emotional conditions, social activity and cognitive
functions, is particularly up to date [17-20].

We have done research on the peculiarities of QL param-
eters during diseases that are more common among children
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of early age. As a result of the official statistics and our
research it turned out that children in this age-group more
often suffer from intestinal infections, anemia, hypertrophy,
rickets, skin and subcutaneous fiber disease, deficiencies
occurring in prenatal period.

By saying early childhood deficiencies we mean the dis-
eases, which are caused by disorders connected with food
intake of any material or utilization [1].

The aim of the research is to evaluate the Quality of life
children with rickets an early age in Republic of Armenia.

Material and methods. The objects of the research were
2362 children ages 0-3 years old.

So far in Armenia there were no tools of QL assessment
of children of an early age, thereby the most acceptable
questionnaire of QUALIN was used to create Armenian
version on its basis.

We cooperated with MAPI institute and the authors of
QUALIN (Qualite de vie du Nourisson) questionnaire [10]
and got MAPI’s permission to apply the questionnaire in
the Republic of Armenia. The questionnaire QUALIN was
selected for studying children’s QL. During the second
phase the Armenian version of the questionnaire was cre-
ated, which went through the necessary stages according
to international requirements.

The databases of the research are children collected from
No. 9 and "Arabkir" polyclinics of Yerevan.

By the results of 50 children survey the assessment of valid-
ity, reliability and sensitivity has been carried out, which
showed satisfactory psychometric properties of the new
version of the questionnaire. We have examined in detail
the QL parameters of children of an early age. Question-
ing was carried out in the policlinics of children resident
place (Yerevan). QUALIN is a general questionnaire on
the assessment of QL of children of an early age, which
means that it can be applied both to healthy, and to sick
respondents, irrespective of a nosology.

Data on child health were obtained on the basis of chroni-
cles’ existing data collection of child development.

QUALIN consists of 4 groups of questions (34 ques-
tions), which describe the 4 basic aspects of child life
activity:



GEORGIAN MEDICAL NEWS
No 2 (263) 2017

Table 1. Up to one-year old children’s QL parameters’ description due to rickets (M£m)

o Non-}();/;’:néezt;izs;;i)t istics Parametric statistics (M+m)
Criteria
Ofoqfl;?fl;ty Healthy Chli(ilcrl?e]t:vlth P Healthy children | 1y, grhal(li(ir:itlllttsh(n=21)
children
(n=21) M=m | M/5%100% | M=m | M/5%100%
According to evaluation of parents
BC 4,3 (3,1-4,8) 4,2(3,1-4,6) <0,001 4,5+0,08 90% 4,1+0,07 82%
ASA 3,8(2,9-4,2) 3,1(2,7-3,5) <0,001 3,5+0,03 70% 2,7+0,02 54%
FE 4,9(3,1-5,0) 4,7(3,5-4,7) <0,001 4,5+0,08 90% 4,3+0,07 86%
NbDPH 4,5(3,2-4,7) 3,8(3,1-4,2) <0,001 4,0+0,07 80% 3,0+0,09 60%
TS 4,7(3,0-5,0) 4,1(3,1-4,7) | <0,001 4,1+0,08 82% 3,7+0,04 74%
According to evaluation of pediatricians
BC 4,7 (3,1-4,7) 3,9(3,2-4,7) <0,001 4,5+0,07 90% 3,7+0,03 74%
ASA 3,5(2,7-4,3) 2,8(2,5-3,0) <0,001 3,1+0,05 62% 2,2+0,03 44%
FE 4,9(3,2-4,9) 4,5(3,2-4,5) <0,001 4,6+0,07 92% 4,3+0,09 86%
NbDPH 4,1(3,3-4,5) 3,1(2,9-4,0) <0,001 3,9+0,07 78% 2,5+0,07 50%
TS 4,5(3,1-4,9) 3,6 (3,1-4,0) | <0,001 4,1+0,09 82% 3,2+0,03 64%
Table 2. 1-3 year-old children’s QL parameters’ description due to rickets (M+m)
Non-parametric statistics Parametric statistics
Criteria (Me, Q25-Q75) (M=xm)
of quality Children with Healthy children Children Yith rickets
of life gl‘:iﬁ?g rickets P N5 @15 N5
(n=15) Mzm 100% Mzm 100%
According to evaluation of parents
BC 4,7 (3,2-4,9) 3,9(3,3-4,2) <0,001 4,5+0,05 90% 3,9+0,03 78%
ASA 3,4 (2,9-4,0) 3,2(2,7-3.5) <0,001 3,5+0,06 70% 3,0+0,03 60%
FE 4,5(3,2-4,8) 4,4(3,1-4,5) <0,001 4,4+0,06 88% 4,2+0,07 84%
NbDPH | 3,9(3,1-4,5) 3,4(2,8-3,7) <0,001 3,940,03 78% 3,0+0,04 60%
TS 4,4(3,1-4,7) 3,7 (3,1-4,6) <0,001 4,1+0,04 82% 3,5+0,04 70%
According to evaluation of pediatricians
BC 4,5 (3,1-4,7) 3,8(3,2-4,6) <0,001 4,4+0,07 88% 3,6+0,03 72%
ASA 3,1(2,8-4,0) 2,7(2,6-3,3) <0,001 2,9+0,02 58% 2,5+0,03 50%
FE 4,5(3,2-4,8) 3,9(3,1-4,5) <0,001 4,3+0,07 86% 3,9+0,04 78
NbDPH | 4,1(3,1-4,2) 3,0(2,5-3,1) <0,001 4,0+0,07 80% 2,7+0,02 54%
TS 4,2(3,3-4,7) 3,2(2,9-3,9) <0,001 3,94+0,03 78% 3,24+0,03 64%

1. Behavior and communication’ (13 questions), BC
2. The ability to stay alone’ (5 questions), ASA

3. The family environment’ (4 questions), FE

4. Neuropsychological development and physical health’
(12 questions) NbDPH:

The overall evaluation of the quality of life is given by
means of total cumulative magnitude scale (TS). Accord-
ing to methodology, the calculation has been done with the
help of 6 scoring system (0-5 points). The higher the total
points are the higher life quality is.

© GMN

Results and their discussion. Studied population comprised
48% boys and 52% girls. Most children (82.5%) were born in
the first, 15.8 percent in the second, and 1.7 percent in the third
pregnancy: 75.7% of cases the pregnancy was physiological
[normal] pregnancy, however, 24.3% of children was born
in abnormal pregnancies. 55.5% of families included in the
survey grew up a single child, in 37.5% of cases two children,
and only 7.0% of families were large. As a result of parents’
social status evaluation it was revealed that in 64% of the
cases a mother and father had higher education, and in 12%
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QL parameters: behavior and communication, ability to
stay alone, neuropsychological development and physical
health. Moreover, pediatricians estimated the change of QL
parameters lower than parents did.

The Fig. depicts the comparative characteristics of QL
criteria change among children up to 1 and from 1 to 3
year-old age-groups suffering from rickets with the help
of QUALIN international questionnaire.

0% 1 —

80%

0% 1
60%

so%
40%
30% -
20%

10% 1

0% : : : : .’
BC ASA FE NbDPH TS

BUptolyear-old Li1-3 years old

Fig. the peculiarities of up to 1 year-old and between
1-3 year-old children’s QL parameters’ change in case of
rickets.

The criteria ‘ability to stay alone’(44%) and ‘neuropsycho-
logical development and physical health’ (50%) are more
affected in case of rickets.

Conclusion. In the answers of all respondents there was
seen a tendency to appreciate more highly such scales as
“behavior and communication” and “family environment”,
thus the level of the parameters of “neurologic-and-behav-
ioural development and physical health” and, especially,
“ability to stay alone” was lower.

So QUALIN international questionnaire can be applied to
estimate the peculiarities of QL criteria change of children
with rickets at an early age.

This work was supported by the RA MES State Commit-
tee of Science, in the frames of the research project Ne
15T-3D023
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SUMMARY

QUALITY OF LIFE OF CHILDREN WITH RICKETS
IN YOUNG AGE IN ARMENIA

'Dunamalyan R., 'Mardiyan M., 'Danielyan L.,
MKkrtchyan S., 'Chopikyan A.

Yerevan State Medical University after M. Heratsi, ' Depart-
ment of Health Governance and Economics, *Department
of ENT, Armenia

Quality of Life (QL) currently is one of the most important
criteria for evaluating a child’s function. The main charac-
teristics of QL in pediatrics are the psychological, physical
and social functioning of the body. Integral characteristics
of QOL based on the subjective perception of the compo-
nents of the child and his parents.

As aresult of the official statistics and our research it turned
out that children in this age-group more often suffer from
intestinal infections, anemia, hypertrophy, rickets, skin
and subcutaneous fiber disease, deficiencies occurring in
prenatal period.

The aim of the research is to evaluate the peculiarities of
QL criteria change in case of rickets.

© GMN

So far in Armenia there were no tools of QL assessment
of children of an ecarly age, thereby the most acceptable
questionnaire of QUALIN was used to create Armenian
version on its basis.

We cooperated with MAPI institute and the authors of
QUALIN(Qualite de vie du Nourisson) questionnaire (Mani-
ficat S., Dazord A,) and got MAPI’s permission to apply the
questionnaire in the Republic of Armenia. The questionnaire
QUALIN was selected for studying children’s QL.

The results show that the QL of children with rickets is
lower than the QL of the ones who are healthy. The differ-
ence is more vividly expressed in the following parameters
of QL: neuropsychological development and physical
health, the ability to stay alone. In this case the pediatri-
cians have given lower mark of QL than parents. We think
that one of the possible motives of such diversity is the
professional approach of doctors who estimated the QL
more strictly than parents did.

So QUALIN international questionnaire can be applied to
estimate the peculiarities of QL criteria change of children
with rickets at an early age.

Keywords: quality of life, early age children, QUALIN
questionnaire.

PE3IOME

KAYECTBO )KU3HM JETE PAHHEI'O BO3PACTA
C PAXUTOM B APMEHUUA

Uynamansin P.A., 'Mapausa MLA., ! Tanuensu JI.M.,
Mkprusin C.A., 'Yonuksian A.C.

Epesanckuii 2ocydapcmeennvlil MEOUYUHCKULL YHUBEPCU-
mem, 'kaghedpa ynpaenenus u IKOHOMUKI 30PABOOXPAHe-
nust; *xagpedopa JIOP bonesneil, Apmenus

Kauectso »xu3au (KOK) sBrsiercs oAHUM U3 3HAUUMBIX KPH-
TEpPHEB OLICHKH YKU3HEASSTEILHOCTH pebeHka. OCHOBHBIMU
xapaxrepuctukamu KK B nenquarpun apistoTCs ICUX0I0-
ruyeckoe, GU3MIecKoe 1 ColMaibHoe PYyHKIIMOHUPOBAHUE
opranmusma. MaTerpanbHas xapakrepuctuka KXK ocHoBana
Ha CyObEKTHBHOM BOCIIPHSITHH ATUX COCTaBIISIONINX pe-
OGCHKOM U €r0 POAUTEIIAMH.

Llenbio uccIenOBaHUS SIBUIACh OLIGHKA Ka4eCTBA KU3HU
JieTeit, OOJIbHBIX PaXUTOM.

HccnenoBanbsl oco0eHHOCTH M3MeHEeHUsI mokasaresnei KoK
JieTel paHHero Bospacta mpu paxute. KK m3yuanu mo-
cpencrBoMm mikansl Qualite de vie du Nourisson (QUALIN),
SIBIISTIOTIEHCST 001IMM ompocHUKOM 110 onienke KK neteit
PaHHEro BO3PACTa, KOTOPBII MOKET IIPUMEHSTHLCS Y JeTeH
B BO3pacTe OT 3 MecsIIeB 70 3 JeT.
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Kak MHCTpYMEHT UCII0Ib30BaHa apMSTHCKasi BEPCHUSI OIPOC-
nuka QUALIN, cornmacoBannas ¢ uuctutytoM MAPI u aB-
TOpaMH aHKETHI. Pe3yJ'H)TaTI)I HCCJIICAOBaHUS BBIABUIIN, YTO
noxasarenu K)K nerei panHero Bo3pacta ¢ paxuToM HIKE,
4eM y 3JJ0pOBbIX JieTell. Pa3zHuIia Gosee sipko BhIpaKeHa B
cnenyronux napamerpax KXK: HepBHo-nicuxuyeckoe pas-
BUTHE U (PM3UYECKOE 3/I0POBBE, CIIOCOOHOCTH OCTABATHCS
onnomy. Ileauarpsl Gonee Husko onenmnn KK pereii ¢
paxuToM, YeM POAUTEIIH.

ABTOPBI CTaTbU PEKOMEH/TYIOT UCTIONB30BaTh MEKIyHAPO-
HbIit onpocHrk QUALIN m1s1 onieHKH 0coOeHHOCTeH H3Me-
Henuii napametpos KOK nereii panHero BozpacTta npu paxure.
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MUKPOSJEMEHTHBIN CTATYC JETEW C YBEJIWYEHHOM IIIUTOBUIHOM KEJIE301
B 3AITIATHO-KA3AXCTAHCKOM OBJIACTH

Kynataesa X.U., Bateipoa I''A., Bazapraaues E.Ill., ArzamoBa P.T., HypTnena A.H.

3anaono-Kaszaxcmanckuii cocyoapcmeennbviit meouyunckuil ynusepcumem um. Mapama Ocnanosa,
Axmobe, Pecnyonuxa Kazaxcman

K mmpoko pacrnpocTpaHeHHBIM BO BCeM MUpe jeuIu-
TaM MHKpPO3JIEMEHTOB OTHOCST WOMHBIA AepuuuTt. 3a
MOCJIEAHUE NECATUICTHS B MUPE JOCTUTHYT OONBIION
mporpecc Ha MyTH K JUKBUIAIUH HOAIECPHUITUTHBIX
3aboneBanuii. HecMoTpst Ha TO, YTO YHMCIO CTpPaH C
neduuToM #oga cokpatuinoch ¢ 54 mo 30, a ¢ mocra-
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TOYHBIM HonamoTpebiaeHneM yBeaudmiocs ¢ 67 go 112,
TPUAIATH CTPAH B MHUPE 1O CEH JIeHb UCHBITHIBAIOT Jie-
¢bunur Wona, 29,8% aereidl NIKOJIBLHOTO BO3pacTa UMe-
I0T HEJ0CTATOYHOE MOTpedieHue Woaa u Toabko 70%
JIOMalIHUX XO35IMCTB UMEIOT AOCTYI K MOAUPOBAHHOU
conn [26].
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B Pecny6nuke Kaszaxcran ocymiectBisieTcss rocyaap-
CTBEHHAs IMOJIMTUKA [0 TMPEAOTBPALICHUIO Hoaaedu-
HUTHBIX cocTosiHmit, B 2010 rogy ctpaHa ObLia cepTu-
¢unupoBaHa Kak JOCTUTIIAS YCTPaHCHUs neduiuTa
Hona myTeM YHUBEPCAIbHOIO HoaupoBaHus conu. Tem
He MeHee, B 3amajgHoM perunone PecnyOnuku Kazax-
CTaH OTMEYaeTCs HEyKJIOHHBIH pOCT uucia 3abonena-
HU mutoBuaHOM xene3nbl (LK) y nereit u B3pocibixX.
[Ipu oueHke TspKeCTH WOIHOTO jAedHINUTa B COOTBET-
ctBuu ¢ kpurepusmu BO3 3anannsiit Kasaxcran mox-
HO OTHECTH K PETHOHY C 300HOH 3HIEMHUEH TSHKEIOM
cremnenu [18].

Heduuur iona sBIsieTCS BEIYLIMM 3THOJIOIMYECKUM
(hakTOpOM pa3BUTHS TUPCOMET AU, OTHAKO (hOPMHUPOBa-
HUIO 300HOHM 3HIEMHUH MOTYT CIIOCOOCTBOBAThH M JIPyTHE
NPUYMHBI, YCUIMBAIOIINE HETaTUBHOE BIIMSHUE HOMHOM
HEJIOCTaTOYHOCTH: COYETaHHOE BO3ACHCTBHE CTPYMOI€EH-
HBIX (PaKTOPOB PA3IMYHOTO IeHe3a: MPHPOIHOTO HOJIe-
¢unuTa, BEUIECTB TEXHOICHHOTO MPOMCXOXKJICHUS, JNC-
Oananca mukpoanemenToB (MD) [6].

Llenbio uccnenoBaHus SIBUIOCH OINPENCIICHUE CBSI3H CO-
JIepIKaHHsI MUKPOAJIEMEHTOB B BOJIOCAX JIETell ¢ THpeoMe-
ranueil, npoxuBaronmx B 3anagHo-Kasaxcranckoit obmna-
ctu Pecniyonuku Kazaxcran.

Marepuan u Metoabl. OIHOMOMEHTHOE MONEpeYHOe
UCCIIeIOBAaHNE TIPOBOAMIOCH HAa TEPPUTOPUHU 3arajgHo-
Kazaxcranckoii obnactu. M3yueHue pacnpocTpaHeHHO-
CTH 3002 B pErMOHE MPOBEJCHO B COOTBETCTBHHU C ITPHH-
munamu GCP (Good Clinical Practice). Mccnenoanue
ono0peHo JlokaibHOW 3THUECKOH KOMHCCHEH (ITPOTOKOI
Nell ot 30.11.2015 1.). MudopmupoBanHOE coracue Ha
o0cneJoBaHNE TOJMYYEHO Yy POJMTENICH WM 3aKOHHBIX
IIPEICTAaBUTEIICH JETEH.

KputepusiMu UCKITIOYEHUS U3 HCCIECTOBAHUS SBISUINCH:
ocTpble MH(PEKIMOHHBIC, XUPYPIUUECKUe U TpaBMarHyec-
Kue 3a00JIeBaHMs; SHAOKPUHHBIE PAcCTPOWCTBA; MeTall-
JUYECKUe HMMIIIAHTaThl (BKIIOYAs CTOMATOJIOTHYECKHE
amajbrambl); BereTapuaHcKas AueTa; noTpedlieHne BUTa-
MHUHHO-MUHEPaIbHbIX 100aBOK.

buomonuropunr M3 coctaBa Bojoc mpoBoawicsa y 159
Jeteit B Bozpacte 6-12 j1eT, HOCTOSHHO MPOKUBAIOMIUX B
atoii MectHocTu. MHaeke maccer Tena (MMT) obeneno-
BaHHBIX J€TeH cocTaBui oT 14 10 20 kr/m>.

HccnenoBanue nereil 6-12-meTHero Bo3pacTa MPOBOAM-
JIOCh B COOTBETCTBUH ¢ pekoMeHaanusmu BO3, B cBs3u
C UX BBICOKOM I10JIBEPKEHHOCTBIO U YS3BUMOCTBIO K MO-
JNeGUIUTY U JOCTYIHOCTBIO It u3ydenus [25]. Habumro-
namuch 84 (52,83%) mansuukoB u 75 (47,17%) neBouexk.
Pasmepsr IIDK u cranmapTHele HOpPMAaTUBBI (B MHJUIH-
JIUTPax) THPCOUJAHOTO 00beMa y JCTCH OMPEeneisuIuCh U
OLICHUBAJIMCH B 3aBUCUMOCTH OT IUIOINAaAU IMOBCPXHOCTHU
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tena (IIIIT) u mona B COOTBETCTBUU C PEKOMEH 1AIU-
smu BO3 (2007) mo HopmatuBam M.B. Zimmermann
[26]. YasTpa3BykoBoe uccnenoBanue LK npoBoauiocsk
C HICTIOJIb30BaHUEM YIBTpa3ByKoBoro ckanepa Aloka SSD-
500 ¢ narunxom 7,5 MI't (Aloka Ltd., Tokuo, SInonwust).

O6pasusr Bosoc (0,1 r) mans ucciaepoBanus MO co-
cTaBa B3SThl W3 3aTBUIOYHOI 00JacTH C HCHOJb30-
BaHUECM TIPCABAPUTCIBHO OYUIICHHBIX HOXHUII U3
Hepkaperomei cranu. M3yuenne 24 MD B moiyueH-
HBIX 0o0Opasiax npoBoauiochk B LleHTpe OGuoTHueckoit
MeauIuHel (I. MockBa) M OIICHHBAJIOCh C MOMOIIBIO
MacC-CIEKTPOMETPUU ¢ UHIYKTUBHO-CBSI3aHHOH IlJIa3-
moii Ha cmektpomerpe NexION 300D (PerkinElmer
Inc., CIIA), obopynoBanHoMm mnpobooTdopHukom ESI
SC-2 DX4 (Elemental Scientific Inc., CIIIA). Kanu-
OpoBKa CHCTEMBI IPOBE/ICHA C UCIOJIb30BaHHEM Habo-
pa crangaproB Universal Data Acquisition Standards
Kit (PerkinElmer Inc., CIIIA). BuyTpeHHsis oHIaitH
CTaHAapTH3AIMs BBITIOIHIIACH C UCIIOIB30BAHNUEM pac-
TBOpa m3oTona Wrtrpuii-89, momydennoro us Yttrium
(Y) Pure Single-Element Standard (PerkinElmer Inc.,
CIIIA). B kauecTBe CTaHAApTHOTO 00pas3la HCIOJb-
30BajICsl CepTU(GUIMPOBAHHBIN CTaHIAPTHBIH 00pa3el
Bosioc uenoBeka GBWO09101 «Human hair», npowus-
BojcTBa [llaHXaliCKOrO MHCTUTYTA SAEPHBIX HCCIE0-
Banuii (Shanghai Institute of Nuclear Research, PR
China).

Jlst uzyuenus B3aumocBsizu MO ctaryca ¢ o6bemom 11K
JIeTH pasfiesieHbl Ha 2 TPYMIbL: JI€TH C TUPEOMeraiuen
(n=70) - neBouku/MaBIuKu — 25 (36%)/45 (64%) u netu
0e3 Tupeomeranuu (n=89) - ACBOUKU/MAIBUUKU — 55
(61,4%)/34 (38,6%), cpenuuii Bo3pact - 9,3+0,9 ser.

[Tony4yenHusle maHHBIE 00pabOTaHBI C MCIOJIB30Ba-
HHEM nporpamMHoro obGecmneuenus Statistica 10
(StatSoftlnc., CIIIA). PacupeaencHue AaHHBIX OIlC-
HUBaJM ¢ nomolubio Tecta [lanupo-Yunka. Pacnpe-
JlelIeHUe AaHHBIX 10 M3 cocTaBy BOJIOC OTIUYAIOCH
OT HOPMAJIbHOI'0. B CBsI3U ¢ 9TUM IS onucaTelIbHOU
CTAaTUCTUKU HCIOJB30BaHbl MEJMaHAa U HHTEpPKBap-
TUJABHBIA pa3max - 25 u 75 mpoueHTunu (MeauaHa
25-75). 1ns rpynmnoBeIX CpaBHEHUI HCIIOIB30BaH TECT
Manna-Yutau U. KoppenanuoHHBIH aHalIU3 TPOBO-
JIUIIA C MCIOJb30BaHueM kod(dunuenra CnupmeHa
PaHroBOM KOppesluU. YPOBEHb 3HAYMMOCTH yCTa-
HoBIeH Kak p<0,05 s Bcex aHanu3oB. IlepeMenHsle,
KOppeJupytomue ¢ 00beMOM HIUTOBUIHOMN JKeJIe3bl C
p<0,05, ObLIN BKJIIOYCHBI B MOJICJIb MHOXXCCTBCHHOU
JIMHEWHOW perpeccuu.

PesyabTaThl M MX o0cyxkaeHHue. /[aHHbIE cTaTHCTHYE-
CKOIO aHaJI3a aHTPOIOMETPUYECKUX XapaKTEPUCTUK
CBUJICTEJIBCTBYIOT 00 OTCYTCTBUH JOCTOBEPHBIX pa3Jiu-
yuii 3HaueHnii UMT y nmetell ¢ 3000M M KOHTPOJILHOM
rpynisl (Tabnuna 1).
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Tabnuya 1. Xapaxmepucmuka oo6ciedosanuvix oemetil 6-12 nem 3anaono-Kaszaxcmanckou obnacmu

AHTponoMeTrpn4eckas Jern ¢ THpeomeraJineii Jern 0e3 THpeoMeraauu
a _ p-3HaveHue
XapaKTepucTuKa (n=70) (n=89)

Pocrt, cm 131,4+6,49 134,73+6,44 0,001533

Bec, xr 27,51+4,32 29,5244,56 0,005311

UMT, kr/m? 15,84+1,33 16,19+1,53 0,133947

[T, m? 1,02+0,09 1,07+0,11 0,003489

OTO, mn 5,79£2,51 3,21+0,81 0,000000

OTO — obwguii mupeoudHwlii 0bvem

Tabnuya 2. Codepoicarue MUKposiemeHmos 6 gonocax oemeti 6-12 nem 3anaono-Kazaxcmanckou obnacmu (mxe/2)

XuMuuecKuii Jetu ¢ 3060m (n=70) Jletn 6e3 300a (n=89)

SemMent Me (q25-q75) Me (q25—-q75) PaHAeHie
Al 9,3064 (6,0377- 12,6069) 12,6383 (6,0125-17,720) 0,091414
As 0,0450 (0,0337- 0,0644) 0,0517 (0,0360-0,075) 0,108557
B 1,9749 (1,0708-2,526) 1,3371 (0,7735- 1,8200) 0,001761"
Be 0,0009 (0,0006- 0,0012) 0,0010 (0,0007-0,001) 0,167837
Ca 354,7075 (279,5173- 529,0851) 359,2550 (271,88-485,7) 0,882769
Cd 0,0382 (0,0166- 0,0705) 0,0610 (0,0310-0,135) 0,001761*
Co 0,0147 (0,0102- 0,0210) 0,0171 (0,0111-0,025) 0,167837
Cr 0,1022 (0,0693-0,1334) 0,1101 (0,0745-0,173) 0,167837
Cu 9,0762 (8,2773- 10,1770) 9,0283 (8,1357-10,426) 0,801389
Fe 17,7609 (13,8690- 22,5153) 19,8801 (14,8328-26,525) 0,148427
Hg 0,0909 (0,0463- 0,1716) 0,1197 (0,0731- 0,196) 0,109323

1 0,5692 (0,3814- 0,9159) 0,5489 ( 0,3860-1,039) 0,973705
K 247,1838 (81,0764- 564,8690) 446,8783 (199,2483-897,723) 0,000974"
Li 0,0247 (0,0125- 0,0457) 0,0337 (0,0181-0,054) 0,127281
Mg 51,3084 (34,1382- 88,9333) 40,6499 (27,9361-70,657) 0,055683
Mn 0,9205 (0,5024- 1,4754) 1,2521 (0,6607-2,047) 0,033574"
Na 396,9750 (130,6810- 732,4052) 608,4594(268,6154-1148,036) 0,002027"
Ni 0,1908 (0,1383- 0,2849) 0,2065 (0,1502-0,289) 0,396254
P 145,0614 (131,8681- 158,4167) 151,4603 (133,1091-169,209) 0,140787
Pb 0,6814 (0,3695- 1,3592) 1,2853 (0,6194-2,455) 0,001980"
Se 0,4338 (0,3847- 0,4804) 0,4499 (0,4142-0,507) 0,052648
Si 23,7373 (15,7402- 31,8713) 19,5453 (14,6841-25,346) 0,022737"
Sn 0,1366 (0,0885- 0,1928) 0,1585 (0,1005-0,213) 0,213548
A% 0,0453 (0,0294- 0,0675) 0,0536 (0,0355-0,085) 0,043273"
Zn 141,7756 (113,2498- 176,8072) 137,9872 (100,6878-175,465) 0,589520

npumeuarue: * - paziuuus mexcoy epynnamu oemetl ¢ 3000m u 6e3 300a

B pesynbrare cnekTpagbHOT0 MUKPO3JIEMEHTHOT'O aHaIN-
3a BOJIOC JIETEH BBISBICHO, YTO COJIEpKaHHE MHUKpOIJIe-
MEHTOB y JIeTel C THMpEeOMeraineil W HOPMaJbHBIM pas-
MEpOM IIUTOBHIHOM JKeJe3bl 3HAYUTENBHO OTIMYAETCS
(tabnmna 2). [ToBbIIeHHOE HaKOIUIEHHE OOpa M KPEeMHHUS
oTMevaeTcst B 00pas3iax BOJIOC JIETeH C THpeoMeralueH,
TOT/Ia KaK COepKaHne KaJMUsl, MapraHiia, CBHHIA, ceJe-
Ha ¥ BaHA/Us B OTUX 00pa3Iax CHIKEHO.
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KoppensannoHHbIN aHAIH3 TPOIEMOHCTPUPOBAT JTOCTO-
BEPHYIO MOJOKUTEIBHYIO CBI3b Mexay o0bemoMm LK
u conepxxanneM MD B Bonocax Cu (r=0,423; p=0,001) u
Si (r=0,202; p=0,01). [Ipyrue MUKpOAJIEMEHTHI ITOKa3ain
HE3HAYNTEIILHYIO OTPHIATEIbHYIO KOPPEILIIUIO C pa3Me-
poM muroBunHOU xkenesbl Al (r=-0,1819; p=0,022), Be
(r=-0,1574; p=0,047), Se (r=-0,1657; p=0,037).
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Tabnuya 3. MuocecmeeHbill TUHEUHDBL Pe2PeCcCUOHNBIU AHATIU3 COOCPICAHUSL

MUKPOITIEMENMO8 B0JI0C U U00A 8 KAUECEe 3a8UCUMOU NePEMEHHOLL

JjieMeHT B t (155) P 3nayenue
Hg 0,349225 4,79319 0,000004
K 0,305104 3,99354 0,000100
Be -0,265398 -3,46127 0,000695

F(3,155)=12,748 p<,00000, R,= ,19790999, ckoppexmuposannwiti R = 18238567

JlaHHBIE MHO’KECTBEHHOI'O PETPECCUOHHOIO aHaIU3a I10-
Ka3aJiv, 4TO Ha 00BEM IIIUTOBH/HOH kKeye3bl (3aBUCUMBIi
mapamMeTp) TOJIOKHUTEIbHO BIUSIOT MHUKPOIJIEMEHTHI
MeZlb, KPEMHHUU U OTPULIATEIIBHO - BaHAAUW IIPU JOCTO-
BepHOU 3HaunMocTH p<0,05. BiausHue 3THUX >IEMEHTOB
cocrasisier 23%.

B pesynbraTe oLeHKH BIMSHHUS Apyrux MO Ha comep-
JKaHue fofa (3aBUCUMBIN TapamMeTp) MPU MHOKECTBEH-
HOM PErpecCHOHHOM aHaJIM3€ YCTaHOBJIEHA J0CTOBEp-
HO 3HaYMMas CpeHss MOJ0KUTEIbHAs 3aBUCUMOCTh OT
noKasareyielt pTyTH, Kallus, ¥ CPeAHssA OTpHUIlaTesIbHAs
- ot Oepwutus (Tabauna 3). [Tokazarens BIUSHUS PTY-
TH, KaJus, OepUIUIUs Ha coJepikaHue ioja B BoJocax
coctaBui 18%.

B pesynbrare aHanu3a npecTaBiIeHO YpaBHEHHUE perpec-
CHOHHO# 3aBHCHMOCTH HOJIa OT COICPIKAHUS IPYTUX MHU-
KPO3JIEMEHTOB B BOJIOCAX:
Y=0,782+(-0,265398)*Be+(0,349225)*Hg+(0,305104)*K,
rie Y- cofepkaHue #oa B BOIOCax.

B Kazaxcrane oyaru sHJIeMHYECKOT0 300a 3aperiucTpu-
pOBaHbBI B OJJUHHAIATH 00NACTAX, a HEJ0CTATOK Homa
B MOYBC, BOAC U MNHUIICBLIX MPOAYKTAX YCTAHOBJICH Ha
NOJIOBHHE €ro Tepputopuu. [103TOMy B COOTBETCTBHH
C 3aKOHOAATEICTBOM CTPAHBI, IPAKTUYECKU BCS COJIb,
npousBonnMasi B KazaxcraHe, a Takke MMIIOpTUpYe-
Mmasi B PecryOmuky, oboramieHa omom. [IpoBeneHHbIC
paHee wHccienoBaHMs YOEIMTENbHO JOKa3aliH, 4TO B
Kazaxcrane orcyTcTByeT mnpobiiema ioanedunura.
ITo mauubiM lodine Global Network (IGN) Ha cerox-
HA ﬁO}IHI)Iﬁ CTaTyC nonyjasaiuuu CTpaHbl COOTBETCTBYCT
OoJiee YeM aJeKBATHOMY, MpHU 3ToM 85,4% moMamHux
XO3SICTB MMEIOT IOCTyN K HonupoBaHHOW conmu. On-
HAKO, HECMOTPS Ha OTCYTCTBUE Hoaaeduiura, orMeya-
eTCs BBICOKasg paclpoCTPaHEHHOCTh 300a B 3amaJHoOM
Kaszaxcrane [19]. Kasaxctan o0OjamaeT 3HAYHUTEIb-
HBIMHU 3amacamu HedTH M raza. B 3amagHom perunone
Pecny6onukn KazaxcTaH MHTEHCHBHO OCBaMBAIOTCS U
No0BIBalOTCS Ta30- HeTemecTopoxaeHus. HM3BecTHo,
YTO 100BIYa M HMCIOJB30BAHHE PECYPCOB BBI3BIBAIOT
MHOTOYHCIICHHBIE YKOJOTHYECKHE MPOOJIeMbl, CBS3aH-
HBIC C 3arps3HEHHEM OKpYy)Karolleil cpeabl HeTenpo-
AYKTaMu, TAXKEJIbIMU ME€TaJlJIaMU, COCAUHCHUAMU YTIIC-
pona, cepsl, OKCHIOB a30Ta U Apyrux BemecTs [12,16].
OyHKIMSA UTOBUIHOM jKeje3bl TOHKO pearupyer Ha
NPUPOIHBIE M TEXHOTeHHBbIe (hakTophl, modtomy LK
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4acTO paccMaTpUBAETCsl KaK MapKep 3KOJOIHYECKOTO
Hebnaromnonyuus perunona [2].

Ilo pesynbraraM MHOXECTBEHHOI'O PErPECCUOHHOIO
AQHAJIM3a BBISBIEHO, YTO COJEPXkKAHUE MEIU B BOJIOCAX
MOJIOKHUTEIFHO BJIMSET Ha 00BEM IIMTOBUIHON Kele-
3bI, KPOME TOTO OOHapy)XKeHa JOCTOBEPHO 3HAuMMas
KOppenanus Mexay HUMU. Menp, BAsSSACh COCTAaBHOM
4acThI0 (PEPMEHTA ITUTOXPOMOKCHIa3bl, HCOOXOIUMOM
JUISL TIpollecca OKHCIICHUs Hofa BHYTPHU THPEOLHTA U
oOpazoBanus AT®, ydacTByer B CHHTE3e T'OPMOHOB
K. B uccnenoBaHusx Mo JaHHBIM PErPECCUOHHOTO
aHaJu3a BBISBICHO, YTO YPOBHHM MEAM CBS3aHBI C IO-
BBIIIEHHBIM YPOBHEM THUPEOHUJIHBIX TOPMOHOB B KPOBHU
[15]. B uccnenoBanuu Kazi TG et al. [17] B ceiBOpoTKe
1 00pasiax MOYH y JHI[ ¢ 3000M HaOJIIOJATHCh 3HAYU-
TeIbHO OoJiee BHICOKHE MTOKA3aTeNN COJEPIKaHU MEJ,
Oosee HU3KME 3HAUCHHUA JKeJie3a U iloJjla B CpPaBHEHHUH C
KOHTPOJIbHOM TpyIIIOHN.

3ananno-Kazaxcranckas o01acTh 3aHMMaeT IJIOMAIb
151,3 ThIC. KB. KWIIOMETPOB. [TouTH MONTOBUHA HaCENEHUS
00J1acTH MPOXKHUBAET B JI0NIMHE peku. Pexa Ypan HaunHaercst
¢ MCTOKOB B bamkoprocrane, janee oHa TeUeT 1o Teppu-
topun Yensiounckoit u OpenOyprekoii odiacred Poceun,
3ananHo-Kasaxcranckoii u Ateipayckoii oonacreii PK, o
Oeperam pacroJIoKeHbI HACETICHHBIC ITYHKTHI ¢ OOIIUM YHC-
JIOM HacelleHust 4,5 MUJUTHOHA YelIOBEK, POTSKEHHOCTh e
B npezenax 3anaano-Kazaxcranckoii oonacti — 761 k. 1o
X0y pyciia peKH YpaJl ¥ ero HpUTOKOB HAXOJSITCSI KPYITHBIE
MPOMBIIIUIEHHBIE TpeAanpusaTusa: Kapamsiranakckoe He-
(rerazokoneHCaTHOE MecTopoxaeHne, OpeHOyprekuii
ra30MnpOMBIIUICHHBIN KOMIUIEKC, METAJUTY pPrUYECKUE MPe-
npusATHs 0 100bIYe U iepepadoTke Meau 1 xpoma [1,5].
ITo mannbM TocymapcTBeHHOTO fMoknana «O COCTOSTHUM
U OXpaHe OKpyKaroreil cpenbl OpeHOyprekoit oo1actTu B
2014 romy» cTemeHb 3arpsi3HEHUS PEKU Ypall U ee JIEBOTO
NPUTOKA peKH MIiiek yKkas3bIBaeTcs Kak «04eHb 3arpsi3HeH-
Hasi» U «rps3Has». [Ipu oaToM conepikaHue TOKCHYHBIX
3JIEMCHTOB MPEBLIIIACT NPEACTIbHO AOIMYCTUMbBIC KOHIICH-
tparuu (IT1/1K) B Heckonbko pa3. CpeHero1oBbie KOHIIEH-
Tpaluu OCHOBHBIX 3arpA3HAIOIINX BEHICCTB HA YUaCTKax
3abopa po6 p. ek — . Becenbiit u p. Ypan — c. Unek
cocraBuiu o meau 6,5 u 3,6 I[IAK, nedprenpoaykram
- 1,4 u 1,2, auTpuTHOMY a30Ty - 4,8 1 1,7, aMMOHHUITHOMY
azoty - 2,3 [1IK, mo nerko OKUcIsieMbIM OPTaHUYECKUM
BEILIECTBAM U OMOXMMHYECKOMY MOTPEOICHNIO KUCIOpO/a
(BIIKS) - 1,1 ITK, opraHn4ecKux BEIIECTB 110 XUMHUYE-
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CcKoMy ToTpeOiieHuto kuciopoaa - 1,8. MakcuMmanbHas
KOHIICHTpalUs XJIOPOPTraHNYCCKHUX NECTUIIUA0B JOCTHUTaJIa
0,3 TTAK [4].

B nayuyHOl nuTepaType ONUCHIBAECTCS BIMSHUE UCTOY-
HHUKOB BOJBI BJIOJb PEK HA THUPEOUIHYIO NATOJOTHUIO.
BrIsiBI€HO, YTO HCTOUHUKH IUTHEBOM BOJBI U3 HUKHETO
TEUEHMS PEKU SIHI3BI BBI3BIBAIOT HAPYIIEHUE TOPMOHOB
K. B BOAHBIX HCTOYHHKAX OOHAPYKEHBI XUMUYECKHE
BEILIECTBA, Pa3pyIIAOLIUE TUPEOUIHBIE TOPMOHBI TAKHUE
KaK XJIOPOPraHHYECKUE MEeCTHIHABI U (TamaT 3Quphl.
Pesynbprarsl aHanu3a Mmokas3alau, 4TO BOAA U3 PEKH
SIHu3b1, pexu XyaHxa, o3epa TaliXy U TpyHTOBBIX BOJX B
paiioHe AeIbThl peku SIHI3BI 00aat0T AaHTATOHUCTHYC-
CKHM JIeHCTBUEM K THPEOUTHBIM penentopam [24]. Otu
HCCJIEIOBAHUS 10KA3BIBAIOT, UTO IPOKMUBAHUE B JIOJIUHE
PEKU U ypPOBEHb €€ 3arpsA3HEHHOCTH, 110 BCEH BEPOAT-
HOCTH, OKa3bIBaIOT HEraTUBHOE BIWSHUE HA ()YHKIIHIO
LIUTOBUIHOM JKEJIE3BI.

Bonee 20 xuMHuueCKUX 3IEMEHTOB BIUAIOT HA HOPMaJlb-
HYI0 (PU3MOJIOTHIO IIUTOBUIHOM *kele3bl. Jlaxe He3Ha-
YUTEIbHBIA CBUT MHUKPOAJIEMEHTHOTO OajniaHca MOXKeT
m3menuTh Gyrkuuto LK. [IpoBenen moausieMeHTHBIH
aHaJlu3 BOJIOC JCTECH C IeJIbI0 U3yUCHHsI 0COOCHHOCTEH
OMORJIEMEHTHOTO cTaTyca JeTeld ¢ THpeoMerajiuei.
YuuThIBas NpoCTOTy MeToAa cOopa W XpaHEHHUs BO-
JI0C, a TaK’Ke€ BO3MOYKHOCTh OJJHOBPEMEHHOTO C HoaoM
OTIpeJIEJICHNSI B BOJIOCAX CIIEKTPa THPEOCIIEHUPHUECKUX
OMO’JIEMEHTOB, OTMEUEH PsIJI IPEUMYIIECTB, 3aKJII04a-
OOIUXCsa B BBICOKOM KOHOCHTpAIMU 3JIEMCHTOB B BO-
JJoCaX, HCMHBAa3MBHOCTH, BI)ICOKOI/IH(I)OpMaTI/IBHOCTI/I (6]
JUINTCIIBHOCTH U XapaKTECPC MOCTYIIJICHUA 3JICMCHTOB
B opranusm [3].

B npencrasnennoit pabote o0cienoBanue aeTei ¢ yBenu-
YCHHBIM 00BEMOM IIUTOBUIHOM JKEJIC3bI BHISIBUIIO CICIY-
IOIIIME CIBUTH COAEPIKAHUS MHUKPODIEMEHTOB B BOJIOCAX
nerelt, npoxxuBaronux B Kazaxcrane:

1) moBbIlICHHE CONEPIKAHUS KPEMHHUS 1 O0pa;

2) MOHWXEHUE CONIEP)KaHUsl CeJeHa, MapraHia, Kaamus,
CBUHIIA, BAaHAUSI 1 MarHUsl.

JlaHHbBIE O MOBBIIIEHHOM COJEPKAHUM KPEMHUS y JIeTeH
¢ yeenuuenHoi 11K, npokuBaromux Ha ogaiekBaTHOM
TeppUTOpUH, NpuBesieHbl B padore A.L. Gorbachev et al.
[14]. Onnako TpyIHO CyAUTH O BIMSIHUM MOBBIIICHHBIX
KOHLICHTpaUuuil KPEMHUSI Ha CTPYKTYPY LIUTOBUJHOU Ke-
JIe3bl BBULy HEJOCTATOUHBIX JIAaHHBIX 110 3TOMY BOIIPOCY.
WHTtepecHbIM 0Ka3aiics ¥ TOT (axT, YTo y 00CIeIOBAHHBIX
JIeTel 0TMeUanoch MOBBIIICHNE CO/IEPKaHN [TUHKA B BO-
Jocax 6osiee 4eM B 4 pasza M MOYTH B 2 pa3a — CHIDKCHHE
conepxaHus celeHa W MarHus. V3BecTHO, 4TO celeH
UTpaeT 3HaYUMYIO POJib B Pa3BUTHHU THPEOMETaJHM, TaK
KaK BXOAUT B COCTaB A€HOMHA3bI, KOTOpas 00ecreynBaeT
nepuepruvecKyo KOHBEPCUIO THPOKCHHA B TPUHOATH-
ponuH [23]. Tak, Hanpumep, B Typuuu y nereit ¢ 3000m
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0OHapy>KeHbl HU3KHE TOKa3aTelld COJCPIKaHUs CeJeHa B
CBIBOPOTKE KPOBH B CPABHEHUH C IETHMU C HOPMAJIbHBIMHU
pasmepamu IIIXK [11]. B mpoBeaeHHOM uccieqoBaHUT
BAUsHUE nedunuTa ceeHa (Hwke 0ojee yem B 2 pasa)
Ha pa3Mep IIMTOBUIHOM Keje3bl He BhIsBICHO. Jledu-
IIUT cejleHa Habmomancs U y AeTel ¢ HOPMaJbHBIMU
pasmepamu XK. ITo Bcelt BUAMMOCTH, 3TO CBSI3aHO C
GaslaHCOM U IPYTUX MUKPOIEMEHTOB B opranusme [ 13].
B nuTeparype oTMeuaroTCs TakKe JaHHbIE O TOKCHYE-
ckoM 3¢ eKkTe Maprania, Kaamusi, CBUHIIA U BaHAIHsI Ha
K [22]. B npoBeieHHOM HCClIeJOBAHUU OTMEYAIOCh
MOHIKEHHOE CO/ICPKAHUE ITUX METAJIOB B BOJIOCAX Y
neteii. Onucansl Cllydau y3J710BbIX 3000B y ITAIIMEHTOB C
neduuTOM 3TUX Nokaszareneit [9]. ImeroTcst naHHbIE O
MOJI0KUTEJIbHON KOPPENAIMA KOHUEHTpalUi KaAMUs U
THPEOUIHBIX TOPMOHOB Y B3POCIBIX, T.€. KaIMUH MOBBI-
maet ypoeHb ropmonoB XK [10]. [Tony4yeHnHnbie HaMu
pe3yabTaThl O CHHKEHUHU YPOBHS MapraHila B OpraHu3Me,
0COOCHHO y MAIIUEHTOB C THIIOTHPEO30M, COINIACYIOTCS C
nmanaeiMu N.S.Memon et al. [21]. Hegocrarok maprasiia
BIUSET HAa TUPEOreHe3, TaKk KaK BXOAUT B cOcTaB Mn-
CYNEepPOKCUIIUCMYTA3bI.

B namewm npeasiayiieM HCCIeIOBAHUU OOHAPYKEHO
U30BITOYHOE coziepkaHue Oopa B BoJOcax JAeTel C yBe-
nuyennoi 1K, mpoxuBaromux B He(Tera3aHOCHBIX
paiionax AkTooOuHCKOW oOmactu Kazaxcrana [20].
DKoJyioruyeckas CUTyalus B 9Tol 001acT OleHHBACTCS
KaK «30Ha O€JCTBUS» WU «Upe3BblUaifHas». AHamu3
BOJBl U OTJIOKEHUH p. ek B 3TOM palioHe IOKasall,
YTO NMPUOPUTETHBIMH 3arps3HUTEISIMU SIBISIIOTCST OOp |
xpowm. [ToBblieHHOE cozieprkanue Oopa B BoJIOCaX y eTei
OTPUIIATEIBHO BIUSET Ha (DYHKIINIO IIUTOBUIHOM JKeJIe3bl,
YTO MOATBEPKIACHO APYTHMH HCCIEeJOBaHUAMH [7].

3akJiouenue. Jletu B Bo3pacrte 6-12 net, mpoKuBaroIue
Ha Tepputopuu Kaszaxcrtana ¢ Tupeomeraiuei umenu
MOBBIIIIEHHOE COJIEp)KaHue KpeMHuUs 1 6opa B BoJiocax,
TOrJa Kak CoAep)KaHUE celieHa, MapraHiia, KaaMusi,
CBHUHIIA, BaHaJWs U Marfus ObLI0 HMOoHMKeHO. O0neM
IIUTOBUTHON KEJIE3bl KOPPEIUPOBAI C KOHLICHTpAIUEH
KPEMHHSI B BOJIOCAX.

BrisiBiICHHBIH ArcOanaHC MHUKPO3JIEMEHTOB B BOJIOCAX
JleTel, mpoKuBarouMx Ha Tepputopun Kazaxcrana Gec-
CIIOPHO MHTEPECEH, HO BBUYy OTPAaHUYEHHOCTH UCCIE0-
BaHMUs (KOJIMYECTBO OOCIIEIOBAaHHBIX JICTEI HEBEIMKO) HE
MPE/ICTABIACTCS BO3MOXXHOCTH PACKPBITH MOJHYO KAPTUHY
JIaHHOW CBSI3U C pa3MepaMu U CTPYKTYpO#l IIUTOBUJHOU
xKenesbl y aereid. HeoOXonnmMo mpogoinkuTh U3ydeHue
JITAHHOTO BOMNPOCa U yIIyOUTh €ro (HampuMep, OLEHHUTh
TUPEOUIHBIN CTaTyC 00CIeyeMbIX JeTel).

BbaaropapHocts. McciienoBanue npoBelIeHO B paMKax
Hay4YHO-UCCJIEI0BATENIbCKOW paboThl C TPAHTOBBIM (H-
HaHCUpoBaHHEM MUHHCTEpcTBAa 00pa30BaHUS U HayKH
Pecnyonuku Kazaxcran « QnuaeMuonoris 3HAeMUYECKOTO
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300a B 3amagHoM peruone Pecnyonuku Kazaxcran u paspa-
00TKa peKOMEHAAIMH 0 MPOQHIAKTUKE NeUIITa HoIa
(rocynmapcTBEeHHBIH perucTpaloHHbIH HoMmep Hannonasns-
HOTO Hay4YHO-HCCIE0BATEIBCKOTO IEHTPA TEXHUUYECKOTO
uHcTUTyTa, Pecnyonuku Kazaxcran 0113RK00439) B
nepuox 2013 -2015 rozsr.
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SUMMARY

MICROELEMENT STATUS IN CHILDREN WITH
ENLARGED THYROID GLAND IN WEST KA-
ZAKHSTAN REGION

Kudabayeva K., Batyrova G., Bazargaliyev Y.,
Agzamova R., Nuftieva A.

West Kazakhstan Marat Ospanov State Medical Univer-
sity, Aktobe, the Republic of Kazakhstan

Aim of research - analysis of content of microelements
in hair of children with thyromegaly living in the West
Kazakhstan region.

159 school children of 6-12 years constantly living in
this region were studied. Thyroid volume was mea-
sured by ultrasonography using an ultrasound scanner
and evaluated according to body surface area and the
gender in accordance with the WHO recommendations
(2007). Microelements were measured by inductively
coupled plasma mass spectrometry on NexION 300D
(PerkinElmer Inc., USA).

Excess value of the content of boron at 32.29% and sili-
con at 21.44% was found in children with goiter com-
pared with those from control group. There was a re-
duction of cadmium at 37.38%, manganese - 26.48%,
lead - 47%, vanadium - 15.5% compared with children
with the normal volume of the thyroid gland. Correla-
tion analysis showed a positive association of thyroid
volume and hair trace elements Cu (r=0.423; p=0.001)
and Si (r=0.202; p=0.01) and between I in hair and Hg
(r=0.2978; p=0.001). The results of the multiple re-
gression analysis revealed that the amount of thyroid
is positively related to the concentration of copper and
silicon in hair, and in less degree negatively with vana-
dium. The effect of these elements is 23%. Also found
a positive dependence of iodine in the hair from indica-
tors of mercury and negative from beryllium.

Children with goiter show increased content of boron
and silicon in hair and the decreased level of cadmium,
manganese, lead, vanadium. The content of iodine in
hair of children depends on the indicators of mercury
and beryllium.

70

MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
LSIS@HOZIRM LSFIRNGO6(M LOSBLI6()

Keywords: goiter, children, iodine, copper, vanadium,
boron, silicon, Kazakhstan, microelements.

PE3IOME

MHUKPOSJIEMEHTHBIN CTATYC JETEH C YBE-
JJMYEHHOM IMMTOBUJIHOM KEJE30U B 3A-
IMATHO-KA3BAXCTAHCKOM OBJIACTH

Kyna6aesa X.HU., barpipoBa I'.A., bazapraaues E.I11.,
Arzamosa P.T., Hy¢rTuena A.N.

3anaowno-Kasaxcmanckuil 2ocyoapcmeeHHbitl MeOuyuH-
ckutl yHusepcumem um. Mapama Ocnanosa, Akmobe,
Pecnybnuka Kasaxcman

Lenpto nccinenoBaHus SIBUIOCH ONPENENICHUE CBSI3H CO-
JepyKaHus MUKPOJIEMEHTOB B BOJIOCAX JETEH C THpeoMe-
raynmei, mpoxuBaromux B 3amagHo-Kasaxcranckoit obma-
ctu Peciyonmkm Kazaxcran.

Ob6cnemoBansl 159 nereit B Bozpacte 6-12 1eT, MOCTOSHHO
MPOKMBAIOMIAE B TaHHOH MecTHOCTH. OObeM IIUTOBUI-
HOMW JKeNe3bl ONpPEeAeIsIH METOJOM YIBTpacoHOrpaduu
1 OIEHUBAJH B 3aBUCHMOCTH OT IUIONIAN OBEPXHOCTH
TeJa W T0Ja B COOTBETCTBUH C pexomeHmamusmMu BO3
(2007). MHKpOATIEMEHTHI OTIPEIEIIUIICE C TIOMOIITHIO Macc-
CIIEKTPOMETPUM C WHIYKTUBHO-CBA3aHHOM IUIa3MOH Ha
cnexrpomeTpe NexION 300D (PerkinElmer Inc., CIIIA).

BrisBIeHO TIpeBBINICHNE y AETEH ¢ 3000M 3HAYEHUS IO
cozmepxanuto 6opa Ha 32,29%, kpemuus Ha 21,44% mo
CPaBHEHHIO C JIETHMH T'PYyNIbI KOHTpois. Habmomamocs
CHIDKEHHE TIOKa3aTeneil conepxanns kaamus Ha 37,38%,
Mapranmna Ha 26,48%, ceunrma Ha 47%, Banagus Ha 15,5%
IO CPaBHEHHIO C JETHMHU C HOPMAJHHBIM OOBEMOM IIIH-
TOBUJHOM kene3bl. KoppensiLinOoHHBIN aHanu3 nokasaln
MTOJIOKHUTENBHYIO CBSI3b 00beMa IIUTOBUIHON JKEJe3bI
u MuKposneMeHToB Bonoc Cu (r=0,423; p=0,001) u Si
(r=0,202; p=0,01). Pe3ynbTaTsl MHOKECTBEHHOTO perpec-
CHOHHOT'O aHaJIM3a I0Ka3aju, 4TO 00beM IIMHTOBUIHOM
JKeJIe3bl TIO3UTUBHO CBsI3aH C KOHIIEHTPAIHEH B BOJIIOCAX
Me/I1 ¥ KPEMHHS 1 B MEHBIIICH CTENICHN, HETaTHBHO C BaHa-
nreM. Biaustaue atux aimemenToB cocrasisieT 23%. Takke
YCTaHOBIICHA IOJIOKUTENbHAS 3aBUCUMOCTD H0/1a B BOJIO-
cax OT IMOoKa3aTeNe PTyTH U OTpUIaTeIbHAS OT OepHILTHS.

[TomrydeHHbIE B pe3yiIbTaTe MCCIEIOBAHUS JaHHBIC TI0-
3BOJIIOT 3aKJIIOYHTH, 9TO IETH C 3000M XapaKTepU3yIOTCs
TTOBBIIIICHHBIM COZIEPYKaHNEM B BOJIOCAX OOpa M KPeMHHUS, a
TaKKe MOHIKEHHBIM YPOBHEM KaJIMHsI, MApTaHIla, CBUHIIA,
BaHaaus. ConmepkaHne Hoaa B BOIOCAX y JeTel 3aBHCUT
OT TIOKa3aTeNe PTyTH U OepUILIHSL.
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QUALITY OF LIFE OF PEOPLE LIVING WITH HIV:
IDENTIFICATION OF THE DETERMINANTS

Mauyenova D., Karp L., Zhussupov B., Abilmazhinov M.

Astana Medical University, Kazakhstan

The HIV/AIDS problem is of great importance not only
for Kazakhstan, but also for other countries. The quality
of life (QL) of people living with HIV (PLH) characterizes
the level of comfort of individuals both internally speak-
ing and within his/her community. High prevalence rate of
HIV worldwide, including the Republic of Kazakhstan (the
RK), in large cities in particular, determines tremendous
significance of this medical condition for society, economy,
demography and healthcare. In this context, there is a great
interest in studying the role of large cities in resisting HIV/
AIDS, identifying the patterns of HIV epidemic occurrence
and development in metropolises, which are the centers of
attraction and concentration of drug addicts with a high
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risk of contracting HIV. We chose the city of Astana as a
research object for several reasons: it is both a metropolis
with a population exceeding 1 million people and a cos-
mopolis and a large transportation hub.

The specific feature of the population group under study
(persons infected with HIV) is that a person can feel healthy
for many years after the contamination, as the disease may
be in the latent stage.

Research objective: to identify the most important deter-
minants of the quality of life of people living with HIV in
a large city.
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Material and methods. The research was carried out in
3 stages.

At the first stage, the HIV morbidity and PLH mortality
figures over the period of 10 years (2005-2014) were ana-
lyzed. A comparative analysis of metropolis figures (the
city of Astana) and the general figures for the Republic
was carried out.

Atthe second stage, social and demographic charecteristics
of the respondents, as well as characretistics of their HIV
status and medical activity were received with the use of
a 49 question enquiry that we developed.

At the third stage, the QL of HIV infected was studied.
The general SF-36 questionnaire (Short Form Medical
Outcomes Study), which is the most common question-
naire of the quality of life widely used both in population
and special life quality studies [21], was the main tool of
tracking QL changes. There are currently two versions of
the questionnaire (standard and short form): SF-36 v.I'™
and SF-36 v.2"™that differ in questions to certain answers.
At the same time, both versions are comparable with each
other. Taking into account the fact that SF-36 is currently
used in overwhelming majority of scientific QL researches
under different medical conditions, we have used the stan-
dard form of the questionnaire (Russian-language version
SF-36 validated by the International center of research of
QL in the city of Saint-Petersburg). During the study of
the psychometric properties of the questionnaire, it’s reli-
ability, validity and sensitivity to changes was confirmed.
After that, the average population values of SF-36 scales
for certain age and gender groups were calculated. The
overall distribution of measures was normal.

The statistical processing of the results was carried out by
applying the Statistical Package for the Social Sciences
Version 20.0 for Windows.

The research was carried out in accordance with the custom
designed protocol approved by the Ethics Committee of the
Astana medical university and corresponding standards of
the international QL research methodology.

The population sampling was compiled in 2013 and
consisted of 170 respondents (101 male and 69 female).
The sample was selected by means of the random quota
sampling method.

Calculation of the sample size

The following points were taken into consideration when
defining the sample size.

The enquiry questions for HIV infected were divided into
2 categories under the following name titles: primary (al-
cohol and addictive substances consumption, smoking
etc.) and secondary (wealth, source of information about
the HIV, ways of choosing the medical institution etc.).
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The sample calculation was carried out only in regard to
primary questions. Having analyzed references [9,17,21]
and received informal expert commentary of 3 professors
of the public health academic department Nel and Ne2 of
the Astana medical university (A.A. Dubitsky, S.E. Ibracv
and A.K.Turgambaeva), one can concede that the expect-
ed frequency of each of the features considered by us in
the population under study shouldn’t exceed 25%. From
this perspective, in order to ensure the acceptable margin
of error (A, margin of error), equal to 6% or less with the
confidence interval (CI) of 95%, taking into account the
size of the general population (population), from which
the sampling shall be carried out (775 HIV infected), the
sample size should be calculated through 2 steps.

I stage — should the total population size be equal to infin-

ity.
The formula for calculation nl—t:pzq
where:

n - the size of the sample that was not corrected in relation
to general sampled population.

t- 1.96

p- 25

q- 75

A- 6%

Having plugged in the values, we will get n, =200

II stage — adjusted for corrections, since the total popula-
tion size is not indefinite, but definite (N=775).
Thus, n, = el
ny+N-1
where:
N —the size of the general population, from which the
sample in this research is formed
n,—the size of the sample taking into account the correction
in relation to general population.
Having plugged in the values, we will get:
200775
1 _200+??5—l
Taking into account the requirement of representativeness
(random sampling) 160 respondents needed to be questioned
by us. In order to ensure this number of HIV infected (de-facto
sample size was 170 respondents), we had to invite 205 po-
tential participants to take part in the enquiry (the nonresponse
rate was 21.3%). That said, those who agreed and disagreed to
participate were similar in such demographic characteristics
as gender, age and ethnic nationality.

The required level of representativeness of the results was
achieved due to differences in the respondents gender and
age. The data were collected by means of the respondents
direct questioning. After the objectives of the questioning
were explained, the respondents were informed about how
the results of the research were going to be used and also
briefed on the rules of filling in the SF-36 questionnaires.
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Table 1. Scales of the SF-36 questionnaire and their meaning

Scales Nu.m ber Definition
of items

Physical Functiong (PF) 10 Level of physical activity during physical training

Role Physical Functiong (RPF) 4 Impact' of physical condition on work performance or routine duties
execution

Bodily Pain (BP) 2 Impact of pain syndrome on ability toengage in everyday activity

General Health (GH) 5 Subj ective asse.sanentof impact of pain syndrome on ability to engage
in everyday activity

Vitality (VT) 4 Subjective assessment of vitality, mood, stamina

Social Functioning (SF) 2 Satisfaction with level of social activity (communication)

Role Emotional Functiong (RE) 3 Emotional capabilities of everyday activity

Mental Health (MH) 5 Role of emotional troubles in limiting activities of daily living

After that, the questionnaire was filled in by the respon-
dents on their own for only one time. The forms that didn’t
include information about gender and age or with missing
SF-36 answers were excluded from processing; the remain-
ing ones were ranked according to age.

The model behind the construction of scales and total mea-
surements of the SF-36 questionnaire has three levels: - 36
questions (8 scales made of 2- 10 questions) — 2 total mea-
surements that bind the scales (physical and psychological
health components). 35 questions were used to calculate
the points across 8 scales, one — to assess the dynamics of
the patients’ condition for the last 4 weeks. Each question
was used to calculate points only once. The QL analysis
was carried out according to the following scales that make
up the physical health component (PHC) and psychological
health component (PSHC) (Table 1).

For all the scales, provided there are no limitations or dis-
abilities, the maximum is 100. The higher the figure on each
scale, the better QL is for this parameter. Answers recoding
procedure was carried out (the procedure of recalculating
unprocessed points of the enquiry into QL points) before
calculating the figures of the § scales. Following the proce-
dure the recoded answers were summed up in accordance
with the methodology presented by the authors of the
enquiry in the SF-36®v.2 reference guide [21] in order to
get the numbers of each of the scale. Calculation of QL
points for each of the 8 «transformed» scales was carried
out in accordance with this formula:

_ I-Min
Max—Min

where:

S- total amount of scale value

Min- minimum scale value
Max- maximum scale value

After that, average figures, standard deviations and errors
of mean were calculated.
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Results and their discussion. The RK is in the concen-
trated phase of HIV epidemic. The total number of HIV
infected citizens of the RK since the first registration of
HIV infections (1987) as of December 31, 2013, was 19
905 people. 1 933 people were diagnosed with AIDS, 1
431 of them died.

The official estimates is that the prevalence rate of HIV
infection among the population of the Republic is 86.5for
each 100 thousand citizens, among citizens of 15 years old
and older — 140 for each 100 thousand citizens.

There are cases of HIV infection in all the regions of the
country. However, the distribution of such cases in Ka-
zakhstan is uneven. The highest rate for each 100 thousand
citizens is in the city of Almaty (191 for each 100 thousand
citizens). Despite the fact that the majority of HIV positive
are city dwellers, for the last five years the percentage of
HIV infected among village dwellers has risen to 25-29%.

According to cumulative data (1987-2013), 60.9% of
HIV infected contracted HIV parenterally (by intervenors
injection of addictive substances), the corresponding share
of individuals infected through sexual contacts was 34%.

From 2011 onwards, HIV transmission through sexual
(heterosexual) contacts has started to prevail in the RK
(50.7%). In 2013 59.8% of HIV infections were caused
by sexual (heterosexual) contacts and 33.5% by parenteral
drug administration.

The largest relative share of HIV registration - 70.7% — falls
within the age group of 20-39 years old. As for year-to-year
dynamics the share of females diagnosed with HIV keeps
rising — 44.1% (2011 — 39.6%; 2012 — 41.9%), the share
of male population with HIV is falling — 55.9% (2011 —
60.4%; 2012 — 58.1%).

Fig. 1 reflects the dynamics of HIV prevalence in the
city of Astana and the RK during 2005-2014. Overall,
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the rates for the capital are considerably lower than for
the country in general. The dynamics of the curves is
ambiguous: there was a steady increase in HIV infected
until 2010 in the RK, after that there was a steady stabi-
lization of this figure. As for the metropolis, the curve
was extremely unstable showing falls and rises in 2009
and 2013.
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Fig. 1. HIV prevalence rate during 2005-2014in the RK
and in the city of Astana

The mortality dynamics for the period of record to some
extent resembles the prevalence rate dynamics. Overall,
both in the city of Astana and the RK in general, the
figures increased. The average republic mortality rate
increased almost two fold over the rate for the city of
Astana. (Fig. 2).
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Fig. 2. Moralty rate among persons infected with HIV dur-
ing 2005-2014 in the RK and in the city of Astana

During the sociological research the main characteristics of
the respondents were divided by us into 2 groups: social and
demographic data and HIV status (Table 2). The average age
of the respondents was 37.7 (0.8) years old. In accordance with
the requirement of representativeness, the distribution of the
patients according to age reflected the general population: the
majority (57.7%) was made of individuals younger than 39
years old inclusive. More than half of the participants (59.4%)
were males. The overwhelming share of the survey partici-
pants had secondary vocational or higher education (52.3%).
Less than half of the respondents (43.5%) were married. The
correlation between the working and non-working participants
was 3/2. More than half (54.7%) of HIV infected considered
their wealth to be insufficient.

Table 2. Social, demographic and HIVstatus of the respondents

Social and demographic characteristics
Gender n %
male 101 59.4
female 69 40.6
younger than 29 years old 45 26.5
30-39 years old 53 31.2
40-49 years old 47 27.6
50 -59 years old 25 14.7
Education
Elementary and secondary 64 37.7
Secondary vocational and higher education 106 52.3
Marital status
Formal or common-law marriage 74 43.5
Single 96 56.4
Employment
Employed 102 60.0
Unemployed 68 40.0
Wealth
Sufficient level 41 24.1
Insufficient level 93 54.7
Unidentified 36 21.2
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HIV-status
Period of time after HIV-status was determined
Less than 2 years 125 73.5
3-4 years 30 17.6
5 years and more 15 8.8
Source of information about the illness
Administrating the test (blood test) 125 73.5
Sharingneedles 5 2.9
From sex partners 25 14.7
Unidentified 15 8.8
Preferred method of treatment

Conventional medicine 140 82.4
Alternative medicine, healing practices 16 9.4
Others 14 8.2

The institution the respondent first applied for medical assistance

to after identifying his/her HIV-status
AIDS center 155 91.1
Another institution 4 2.4
Never applied 11 6.5
Psychological counseling for the last 6 months
Regularly 63 37.1
Not regularly 46 27.1
Never received 61 35.8
Free choice of doctors and healthcare provider

Fully 120 70.6
Notfully 19 11.2
Not provided 4 2.4
Unidentified 27 15.9

Promptness of receiving results of laboratory and diagnostic tests
Timely 154 90.6
Not timely 8 4.7
Unidentified 8 4.7

Difficulties when referred to receiving hi-tech medical assistance
Present 68 40.0
Absent 66 38.8
Unidentified 36 21.2

During the study of the HIV status it was found out that
73.5% of the respondents were diagnosed with the infection
no more than 2 years ago. The same share of individuals
referred to testing (blood test) as their main source of find-
ing out about their illness. The overwhelming majority of the
respondents (82.4%) preferred conventional medicine as their
treatment method. Almost all the patients (91.1%) applied for
medical assistance to an AIDS center after their HIV status
was determined. It was noted that more than a third of the
infected (37.1%) received regular psychological counselling
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for the last 6 months, 27.1% didn’t receive it regularly, while
35.8% didn’t receive such counselling at all. The majority of
the respondents (70.6%) noted the existence of free choice of
doctors and medical institution. At the same time 40 % of the
patients said that they experienced difficulties when referred
to receiving hi-tech medical assistance.

Assessment of the quality of life of HIV infected

Average values of the health scales in the quaternary are
illustrated in Fig. 3.
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Fig. 3. Average values of health scales of HIV infected

Comparison of the QL figures in accordance with gender
showed that across the majority of the PHC scales (PF,
RP,BP) and in general across the PHC, figures for males
were higher than those for females. At the same time, as
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for the PSHC, the picture was contrary: figures of general
PSHC and the majority of the scales (VT, SF, MH) were
higher for females. However, the differences across all the
scales were statistically insignificant (p>0.05).

The QL figures for separate age groups in general for the
PHC were approximately the same for those younger than
49 years old, after that, there was a decrease for the group
of 50-59 years old. As a result of studying the figures for
the PHC on different scales it was identified that the high-
est levels of the QL were noted for the age group of 30-39
years old across the PF, RP and BP scales, while across the
GH scale the figures for all age groups were approximately
the same.

A completely different picture was identified for the PSHC,
where the maximum level of the QL was in the age group of
40-49 years old, and the minimum level in the age group of
50-59 years old. As for the PF scale, the figures were almost
the same for all age groups, while on the BP scalethere was
a steady decrease of figures with the minimum level in the
age group of 50-59 years old (34.7) (Table 3).

Table 3. Levels of the quality of life of people living with HIV according to gender and age

Gender, M£SD Age (years), M+SD
QL figures
Male Female 0-29 30-39 40-49 50 -59

PF 81.5(1.9) 76.4 (1.5) 80.8 (2.8) 84.3(1.9) 78.3 (2.4) 69 (3.4)

RP 64.9 (3.5) 60.5 (4.2) 65 (4.7) 67 (5) 66 (5) 46 (7.3)

BP 68.8 (2.1) 67.7 (2.6) 70.9 (3.1) 71.6 (2.7) 68.1 (3.2) 60 (4.6)
GH 49 (1.40 52.7(1.6) 51(2.2) 49 (1.9) 52.1(1.8) 49.8 (3.5)
PHC 66.1 (2.6) 64.3 2.9) 66.9 (3.7) 68 (3.6) 66.1 (3.5) 56.2 (5.2)
VT 59.8 (1.6) 62.7 (2.1) 59 (2.2) 60.8 (2.4) 62.3(2.2) 62.2 (3.6)
SF 55.7(1.7) 63.9 (2.2) 58.1(2.5) 56.1(2.2) 63.6 (2.6) 58.5(4.8)
RE 54.8 (3.9) 54.1 (4.8) 59.3 (6) 58.5(5.4) 56 (5.7) 34.7(7.2)
MH 56.6 (1.4) 58 (1.7) 55(2.1) 55.8(2) 61.4 (1.8) 55.8(2.7)
PSHC 56.7 (2.4) 59.7 3) 57.9 (3.6) 57.8 3.3) 60.8 (3.5) 52.8 (5.3)

M, mean; SD, standard deviation
Table 4. Levels of the QL of PLH according to education level
Education level
QL figures . . p
Elementary and secondary Secondary vocational and higher

PF 74.9 (2.6) 82.2(1.3) <0.05
RP 62.9 (4.5) 63.2(3.3) >0.05
BP 66 (2.9) 70.4 (1.9) >0.05

GH 47.2(1.8) 52.5(1.3) <0.05
PHC 62.8 (3.3) 67.1 (2.4) 1,05
VT 55.2(1.9) 64.5 (1.6) <0.001
SF 52.7(2.4) 62.9 (1.6) <0.001

RE 50.5 (4.9) 56.9 (3.8) >0.05
MH 51.6 (1.6) 60.5 (1.3) <0.001
PSHC 52.53) 61.2 (2.3) <0.05
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Table 5. Levels of the QL of PLH according to marital status

Marital status
QL figures Married Single P
PF 79 (2) 79.8(1.7) >0.05
RP 64.4 (4.3) 62.1 (3.4) >0.05
BP 74.3 (2.2) 64.5(2.2) <0.01
GH 53.2(1.7) 48.4(1.4) <0.05
PHC 67.7 (3) 63.7 (2.6) >0.05
VT 64.2 (1.7) 58.6 (1.8) <0.05
SF 61.5(2) 57.2(1.9) >0.05
RE 53(4.9) 55.7(3.8) >0.05
MH 59.3(1.6) 55.6(1.4) >0.05
PSHC 59.5(2.9) 56.8 (2.4) >0.05

The QL figures across some health scales correlate very
strongly with the patients education level. For one, the
QL figures for people with secondary vocations and
higher education were higher than for people with el-
ementary and secondary education across all the scales,
however, statistically significant differences were iden-
tified only on PF, GH, VT, SF and MH scales, as well
as across the whole PSHC (p<0.05). At the same time
the differences in the PHC figures were not statistically
significant (p>0.05) (Table 4).

A similar pattern was observed when studying the impact of
marital status on the QL of HIV infected. Almost all figures
of the QL were higher for married people (except for RE),
however, statistically significant differences were identi-
fied only on the BP, GH and VT scales (p<0.05) (Table 5).

68.0
67.0

67.6
66.6

66.0 65.4

65.0

64.0 63.4 63.1
63.0

62.0

61.0

60.0

less than 1 years 12 years 3-4years 45 years 5 years and more

Fig. 4. Physical health component according to period of
time after HIV status was determined

The comparison of the QL figures and the period of time
after HIV status was determined demonstrated their steady
decline across the PHC and near complete absence of their
correlation across the PSHC scale. At the same time all the
QL figures for people whose HIV status was determined
different time ago, differed insignificantly, however, the
level of the QL across the PHC and PSHC was higher for
the respondents whose status was determined less than 1
year ago (Figs. 4,5).

The research proved a strong or medium inverse correlative
relationship between the duration of HIV status and figures
across all the QL scales, except for RE. It demonstrates the
fact that the duration of HIV status to some extent has a
positive impact on emotional troubles in limiting activities
of daily living (p=0.63) (Table 6).

700
60.0

59.3 57.7 58.7 56.5 57.1
50.0
400
30.0
200
100
0.0

Less than 1 years 12 years 34 years 4-5 years Syears and more

Fig. 5. Psychological health component according to period
of time after HIV status was determined

Table 6. Estimates of correlation between the duration of HIV status and the QL of PLH

SF-36 scales Spearman correlation coefficient
PF -0.57
RF 0.01
BP -0.94
GH -0.41
VT -0.84
SF -0.40
RE 0.63
MH 0.63

© GMN

77



Addictive substance consumption was identified to sig-
nificantly decrease the QL. All the figures of the QL were
higher for those not consuming addictive substances,
however, statistically significant differences were identified
across the RP, BP, RE and MH. At the same time across
general groups (PHC and PSHC) no significant differences
were identified (p>0.05) (Figs. 6,7).

A distinctive connection between alcohol consumption
frequency and the QL of PLH was identified (Table 7).

100.0
80.0

68.2 g T2
60.0 51.6 478 317
40.0
20.0 l
0.0
PF RP BP GH

mYes mNo

78.8 79.8

Fig. 6. Figures of the QL of the physical health component
according to addictive substance consumption
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Absolutely across all the PHC and PSHC scales, the
QL figures were higher for people that seldom consume
alcohol, however, statistically significant differences
were identified only across the PF, BP, VT and MH
scales(p<0.05). At the same time, the coefficients of
correlation were calculated. Across all the scales a direct
strong correlative relationship was identified between
alcohol consumption frequency and the QL of PLH
80.0

(Table 8).
- 577 62.4 i 58.6
40.0
20.0
0.0
vT MH

Fig. 7. Figures of the QL of the psychological health
component according to addictive substance consumption

s6.4 003 58.4

I I ) I
SF RE

EYes ENo

Table 7. Figures of the QL of PLH according to alcohol consumption

Alcohol consumption
QL figures p
Seldom Often
PF 82 (1.5) 72.2 (3.1) <0.01
RP 62.5(3.9) 57.4 (4.6) >0.05
BP 69.6 (2) 59.6 (3.5) <0.05
GH 51.2(1.6) 48.2 (1.9) >0.05
PHC 66.3 (2.7) 59.4 (3.6) >0.05
VT 63 (1.6) 55.2(2.6) <0.05
SF 60.7 (1.6) 56.1(3.3) >0.05
RE 549 (4.2) 51.8(5.2) >0.05
MH 59.3(1.3) 49.9 (1.9) <0.001
PSHC 59.5 (2.5) 53.3 3.5) >0.05

Table 8. Estimates of correlation between the frequency of alcohol consumption and the QL of PLH

SF-36scoring

Spearman correlation coefficient

PF 0.72
RF 0.96
BP 0.90
GH 0.79
VT 0.89
SF 0.68
RE 0.92
MH 0.96

As far as we know, our research is the only one in Ka-
zakhstan that focuses on both the detailed characteristics
of health and social factors and the research of quality of
life of HIV-infected living in metropolises. The focus of
the previous research carried out in Kazakhstan by E.M.
Rozental [2] was on provision of health and social care for
HIV-positive injecting drug users, which makes that work
very different from ours.
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Conclusion. The results of our research allowed to identify
an ambivalent role of determinants influencing the qual-
ity of life of people living with HIV in a large city. The
identified risk factors of HIV prevalence alow to formulate
practical recommendations aimed at stabilizing the spread
of the disease.
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SUMMARY

QUALITY OF LIFE OF PEOPLE LIVING WITH
HIV: IDENTIFICATION OF THE DETERMINANTS

Mauyenova D., Karp L., Zhussupov B.,
Abilmazhinov M.

Astana Medical University, Kazakhstan

The high prevalence rate of HIV worldwide, including
the Republic of Kazakhstan (the RK), in large cities in
particular, underlies the tremendous significance of this
medical condition for society, economy, demography and
healthcare. The objective of this study was to identify the
most important determinants of quality of life (QL) of
people living with HIV in a large city.

The study was carried out in 3 stages. At the first stage,
the HIV morbidity and PLH mortality figures over the
period of 10 years (2005-2014) in a metropolis (the city
of Astana) were analyzed in comparison to the gener-
al ones for the Republic. At the second stage, social
and demographic charecteristics of the respondents, as
well as characretistics of their HIV status and medical
activity were received with the use of a 49 question
enquiry that we developed. At the third stage, the QL
of persons infected with HIV was studied. The general
SF-36 questionnaire was the main tool of tracking the
QL changes. The sample consisted of 170 respondents
selected based random quota sampling. Comparison of
the QL levels by gender showed that across the major-
ity of scales of the physical health componentand in
general across the physical health component, the QL
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levels for males were higher than for females. At the
same time as for the psychological health component
figures, general psychological health component and
the majority of scales were higher for females, how-
ever, the differences across all the scales were statis-
tically non-significant (p>0.05). The QL figures were
higher for individuals with secondary vocational and
higher education, as well as for married ones. Com-
parison of the QL figures showed no interdependence
between them and the period of time after HIV status
was determined. Addictive substance consumption was
identified to decrease the QL of people living with HIV.

The study allowed us to identify the role of independent
variables influencing the quality of life of people living
with HIV in a large city.

Keywords: HIV infection, quality of live.
PE3IOME

KAYECTBO KW3HMU JIMI, )KUBYIIUX C BUY-
WUH®EKIUEN: TIOUCK IETEPMUHAHTOB

Mayenosa /I.K., Kapn JI.JI., ’Kycynos B.3.,
AouabmaxunoB M.T.

Meouyunckuii ynusepcumem Acmana, Pecnyonuxa Ka-
3axcman

Iupoxkas pacnpocrpanenHocts BUU-nHdpekunu B Mupe,
B ToM uuncie B PecnyOnuke Kazaxcran, oOyciaBiuBaeT
COLIMATbHYI0, YKOHOMUYECKYIO, 1eMOrpaUIecKyo U
MEIUIMHCKYIO 3HAUUMOCTb 3TOTO 3a00JICBaHUSI.

Llenpto uccnenoBaHUs SBUIOCH ONpEe/esIeHue Hauboiee
3HAUYUMBIX JICTEPMUHAHTOB, BIMSIOIIUX HA KAYE€CTBO KU3HU
v, xuBynmx ¢ BUU-undexmuei.

HccnenoBanue nposoguiock B 3 srana. Ha mepBom
JTane NpoaHaJIN3UPOBaHBI MOKa3aTean 3ab0JIeBaeMOCTH
BUY u cmeprHOCcTH 1uL, >xuBynux ¢ BIY, B aquHamuke
(2005-2014 rr) mo Meranomnucy (. ActaHa) B CpaBHEHUH
¢ peciyOnuKaHCKUMHU TIokazatessimu. Ha Bropom atame ¢
TIOMOIIBIO Pa3pabOTaHHON aBTOpAaMH aHKEThI, BKIFOYABIIECH
49 BOMPOCOB, U3y4YEHBI COLMO-AeMOrpadyecKas Xxapakre-
PUCTHKA pecnoHeHToB, ux BUY-craryc U MeaunuHCKast
aKTUBHOCTh. Ha TpeTbeM aTare n3yvanoch KauecTBO KH3HU
(KXX) BUY-unduimposanssix. Beisinenue namenennii KoK
BUY-uHGHIMPOBaHHBIX OCYLIECTBISIIOCH TOCPEACTBOM
o6miero onpocuuka SF-36. O06bem BbIOOpKH cocTasmi 170
PECIIOH/ICHTOB, OTOOPAHHBIX C YYETOM TPEOOBAHHI perpe-
3€HTaTUBHOCTH (KBOTHO-CITy4JaiiHasi BHIOOpKA).

Cpasuenue nokazateneil KX ¢ yuerom mona BeIsBHIIO,
YTO MO OOJNBIIUHCTBY MIKaJT (HU3UYCCKOTO KOMIIOHCHTA
3nopoBbs (PK3) u no obmemy PK3 mokazarenu KK
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MY>KYHMH MPEBBIIIATN aHATOTMYHBIE TOKA3aTEH KEHIIIHH.
ITo o0miemMy ¥ MCUXUUECKOMY KOMIIOHEHTY 3/I0POBBS T1O-
kazarenn KK okazanuch BbIIIE y SKEHIUH, BBISIBICHHBIC
pas3nuyMsl O BCEM IIKajaM ObUIM CTaTUCTHYECKH HECy-
nrectBeHHbIME (p>0,05). TTokazarenu KX Obutn BbIIIe y
JIUI] CO CpelHe-CIeUaIbHbIM 1 BBICIIUM 00pa30BaHUEM U
y i1, cocTosiBIINX B Opake. CpaBHeHue nokazateneit KK
BBISIBUJIO OTCYTCTBHE 3aBUCUMOCTH UX OT BPEMEHHU yCTa-
Hosyienusi BUY-craryca. O6Hapy»keHo, uTo oTpebiaeHune
HApKOTHKOB CcyliecTBeHHO noHmkaeT KK mury, suBynmx
¢ BUY-undexuueii.

Pesynbrarsl cciieoBaHts TO3BOJIIIN BBISIBUTH POJIb Mpe-
JIMKTOPOB, BIUSIIOLIMX Ha KAYECTBO YKM3HM JINLL, JKHUBYIITHX
¢ BUY-undexuueii.
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SINU300TONOI'NYECKASA U SIMMNAEMHUOIIOTI' NTYECKASA XAPAKTEPUCTUKA
TYJIAPEMHUU B I'PY3UN

Anamsuian E.H.,

Beanmkanamsunan U.T.

Tounucckuii 20cyoapcmeenHblil MeOUYUHCKULL YHUBEPCUMen, Oenapmamenn SnU0eMuoiocu U OUOCmMamucmuxu,

Hayuonanvholii yenmp koHmposns 6onesnetl u 06ujecmeennozo 300poswvs; Tounucu, I pysus

TynsipeMust OTHOCUTCS K IPUPOIHO-0YArOBBIM OIACHBIM
MH(EKINOHHBIM O0JIC3HSIM, KOTOPBIC YpEeBaThl 3HAUYNTEIIb-
HBIMHU COLIUAIbHO-9)KOHOMUYECKUMU NOCAEACTBUAMU. Ty-
JIIPEMUS BBISIBIIEHA BO MHOTHX PETHOHAX MUPA, XOTs pac-
MIPOCTpaHEHa HEPABHOMEPHO, 2 MEHSIOIIHUECS COLIUAIbHBIE
U DKOJIOTHYECKHE (DAaKTOPbI CIIOCOOCTBYIOT M3MEHEHHUIO
MacimTaboB PacHpOCTPaHEHUS], U300TOJIOTHIECKUX U
SMHUJEMHUOIOTHYECKIX 0COOCHHOCTEH TaHHON MH(EKINH.
[Ipupoansle ouaru U BCHBILKU TYJISIPEMUU OTMEUCHBI B
I'epmanun, Ucnanum, Typuuu, [IIBenun u ipyrux ctpaHax
mupa [1-10].

Hcxoas u3 Toro, 4To Ha OCHOBE OCOOEHHOCTEH JaH]I-
madTHOM MPUYPOYEHHOCTH BBIJICTICHBI PA3IIMUHbBIC THITBI
MPUPOAHBIX 0YAroB TYJISPEMUHU, KAKIOMY U3 KOTOPBIX
COOTBETCTBYIOT CBOU BH/JIbI )KMUBOTHBIX U KPOBOCOCYIIHX
YIEHUCTOHOTUX M SMU300TOJOTHUECKUE U MUIAEMUOIIO-
TMYECKHE 0COOCHHOCTH, IIJIBIO IaHHOTO MCCIICTOBAHUS
SIBUJIOCH BBISIBJICHUE IIPHUPOJHO-0YaroBbIX 0COOCHHOCTEH
TynsipeMuu B I'py3uu, B 4aCTHOCTH Ha TEPPUTOPHUU
Kaptnuiickoif paBHUHBI 3a MEPUOA MOCIEAHUX JBYX
JeCATUIIETUHN.

Marepuan u MeToabl. [l TOCTHKEHUS TTOCTaBJIEHHOM
e uM3ydanuch AaHHble HanuoHanbHOro meHTpa
KOHTPOJIs 00JIe3HEH 1 00IECTBEHHOTO 3I0POBbS O pac-
MpoCTpaHeHuu TynsapeMuu B I'py3un 3a 1991-2014 rr.

© GMN

AHanu3y MoJBEpPIIINCh CEPOJIOTHUYECKH MOATBEPXKICH-
HBIE CiTy4an 3a0oneBanus cpenu HaceneHus. O6padoTKy
MOJIyYEHHBIX JIaHHBIX IPOBOJMIIHM C HCIIOJIb30BAaHHEM
nporpammsl Epi info.

Pesyabrarsl m ux odcyxnenne. OpunuanpHas peru-
cTpauus TyasipeMuu Beznercs B [pys3uu ¢ 1946 r., korna
OBUTH 3apervCcTPUPOBAHBI TIEPBHIC CITydyai 3a00JCBHHUSL.
B nanpheiiem n3ydenue 3Toi MHYEKINH TPOHCXOAMIO
0oJiee MHTEHCHBHO U NMPHUPOJHBIE OYark ObUIN BBISIBICHEI
B ["apnabanckom paiione (1957-1960 rr.), Ha TeppuTOpUH
Camuxe-/[)xaBaxerckoro Haropst (1970-1980 rr.), Hluna
Kapruiickoit paBannas (1977-1982 rr), a Takxke Ha Tep-
puropuu Illupaxckoit u Dnaapckoil crenei.

3a 1991-2014 rr. B I'py3uu 3apeructpuposano 54 cepomno-
TUYECKU MOATBEPKIACHHBIX CIy4yaeB TYISIPEMHH, U3 HHUX
29 (53,7%) cpemu myxunH u 25 (46,3%) cpeny JKESHIIUH
(tabnuua 1). M3 yka3aHHBIX CilydaeB, 3aperHCTPUPOBAH-
HBIX 32 1997-2010 rr, 40 (74,1%) BBISBICHBI Ha TeppH-
topun Kaptiuiickoil paBHHHBI (Tabnuia 2), B TOM 4ncIiie
32 (59,26%) - B lllnna KapTauiickoM pupogHOM oyare
(tabmuua 3). 3a 1991-2014 rr. B I'py3un Ha TynspeMHIo
ceposornueckn odcnenosano 220 udenoBek. Pe3ynmbrars
UCCIIEIOBaHUS CBUJETENbCTBYIOT, UTO TYJIApEMUEH dalle
Gornenu 1A cTapiiero Bo3pacra. Pacnpenesnenue ciyyaes
3a00JICBAEMOCTH TYJISIpEMHEH IIPEe/ICTaBICHO B TabnuIie 4.
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Tabnuya 1. Ilokazamenu 3abonesaemocmu mynspemueti ¢ 1 pysuu 3a 1991-2014 ze.
(noxasamens 3abonesaemocmu Ha 100 moic. nacenrenust)
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Tabnuya 2. Ilokazamenu 3abonesaemocmu mynsapemuetl Ha meppumopuu Kapmuuiickoii pasnunst 3a 1991-2014 ze.
(noxazamensv 3abonesaemocmu Ha 100 moic. Hacenrenus)
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Tabnuya 3. Iokazamenu 3abonresaemocmu myispemueit 6 [lluoa Kapmautickom npupoonom ouaze 3a 1991-2014 ze.
(noxasamenwv 3abonesaemocmu na 100 moic. nacenrenust)
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B [Iuna KapmimiickoM TpUpOJHOM odare 3HauyuTelIbHas
4acTh OOJIBHBIX TYJSIPEMHUEH 3apEeTUCTPUPOBAHA BO BPEMsI
BCIIBIIICK, TTOJIOKUTEIBHBIE PE3YIbTAaThl Yallle OTMEUEHbI
B BO3pAcTHBIX rpymmax oT 7 go 15 met u ot 40 1o 60 ner
(Tabmnuma 5).
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B nenom, mo ['py3un rofoBast TuHaMHKa TYJSIPEMUN Xapak-
Tepu30Baach npeodaaanreM ciydaes 3adoneBanusi B I, 111,
IV u VI mecsnax rona, a Ha Tepputoprn [1nma Kaprmmiickoit
paBuussbl - B LIILIV n X Mmecsauax rona. Ha ykazanHbie me-
CSIIBI PUXOIMIIOCH COOTBETCTBEHHO 66,7% 1 78,2% OT Beex
3apErHCTPUPOBAHHBIX CITydaeB (TaOmuIIbI 6,7).
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Tabnuya 4. Hoxasamenu pacnpedenenust CepoiocutecKu NOOMEEPAHCOEHHBIX CIyUaes myusipemMuu
6 I pyzuu no 6o3pacmuvim epynnam 3a 1991-2014 ze.

Bospacrabie Ho7 | 7-15 15-19 | 20-29 | 30-39 | 4049 | 50-59 60 Jet u He Beero
rPYyIIbI J1eT Jer Jer J1er JIeT J1er JIer crapuie yTOYHEHA
K-Bo
19 28 9 27 20 25 30 13 49 220
00CIe10BaHHbIX
K-Bo
[TOJIOKMTEIBHBIX 1 10 1 8 7 10 9 3 5 54
PpEe3yIIETaToB
% 53 35,7 11,1 29,6 35,0 40,0 30,0 23,1 10,2
‘VienbHbI Bec 24,6+5,8
OT 001IIero K-Ba 0,45 4,55 0,45 3,64 3,18 4,55 4,10 1,36 2,27
00CIeI0BaHHBIX
Tabnuya 5. Iokazamenu pacnpedenenus cepoiocudecKu NOOMEEPHCOCHHbIX CIyUaAes myisipemuu
no 6o3pacmuuvim epynnam 8 [Llluoa Kapmautickom npupoonom ovazce 3a 1991-2014 2.
Bospacthbie Ho7 7-15 15-19 | 20-29 | 30-39 | 40-49 | 50-59 60 et u He Beero
rpynmbl J1er J1er JIer J1er Jier JIeT Jer crapiue yTOYHEHA
Koo 4 20 5 6 6 12 8 4 22 87
00CIIe10BaHHbIX
K-Bo
[TOJIOKMTETBHBIX 0 8 1 2 2 8 5 3 3 32
PpEe3yIETaToB
% - 40,0 20.0 33,3 333 66,7 62,5 75,0 13,6
N 36,8
VnenbHBIN BEC £103
OT OOILIErO K-Ba - 9,19 1,15 2,30 2,30 9,19 5,75 3,44 3,44 ’
00cJIeI0BaHHBIX

Tabnuya 6. Ilokazamenu ce30HHO20 pacnpedeieHus CepoIocUYecK NOOMEEPICOCHHBIX CIYYaes myiapemuu
6 Ipyzuu 3a 1991-2014 ze.

He
Mecsing 1 2 3 4 5 6 7 8 9 10 11 12 | yrou- | Bceero
HEH
K-so obeneno- 33 119 19 | 27| 10 19 | 21 | 8 8 17 | 28 | 10 1 220
BaHHBIX
K-Bo nmonoxu-
TEJIbHBIX 17 3 5 8 3 6 3 0 1 3 4 1 0 54
pe3yJ'ILTaTOB
244
% 515 | 158 | 263 | 296 | 30,0 | 31,6 | 143 | - | 125 | 176 | 143 | 100 | - g
VrenbHbBIN BeC
orobuero ieBa | 3y 5 | 56| 93 | qag | 56 [ 11| 55 | - | 18| 56 | 74| 18 | - | 100%
IIOJIOKHUTCIIBbHBIX
pe3yiIbTaToB

3a 2011-2014 rr. B I'py3un cirydan 3a00ieBaHUs TyIsApe-
MHeH cpey HaceJeHHs He 3apeructpuposabl. OnHAKO,
BBIJICTICHUE KYJIBTYp TYIIPEMHH U3 OOBEKTOB BHELIHEH

© GMN

Cpeibl B TEUCHHE PACMOTPHBACMOTO IIEPHOIa HAOIIOAAI0Ch
B T10Th 10 2013 roma. Beero Beimeneno 87 KyasTyp, U3 HUX
50(57,5%) - na reppuropuu lnna Kaprnuiickoli paBHIHBI
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Tabnuya 7. Hoxazamenu ce30nH020 pacnpedeienusi ceporoSutecki NOOMBEPICOCHHbIX CLyUaAes myiapemuu
6 LlIuoa Kapmauiickom npupoonom ouaze 3a 1991-2014 ze.

Mecs 1 2 3 4 5 6 7

He
yTou-
HEeH

8 9 10 11 12 Bcero

K-Bo
o0ceno- 23 4 5 14 3 4 4
BaHHBIX

K-Bo
TIOJIOKH-
TCIJIIbHBIX
pe3yabTaToB

16 1 3 3 0 0 2

%

69,6 | 25,0 | 60,0

50,0

36,8

50,0 9,1 £10.3

50,0 -

VienbHbIi
BEC OT
00111er0 K-Ba
OJIOMKH-
TCIIBbHBIX
pe3yJaBTaTOB

50.0 | 3,1 9,4 9,4 - - 6,3

100%

Tabnuya 8. Konuuecmeo evidenennvix Kynvmyp mynsapemuu 6 I pysuu 3a 1991-2014 ze.

BoiesieHHbIE KYJBTYPH TYJISIPpeMUU Bcero o I'py3un Ha rep {’“T"E’““ [xaa Ha rep P,“Tol?,ﬂ“ Ksemo
Kapriniickoii paBHUHBI Kapriniickoii paBHUHBI

OT OOBIKHOBEHHBIX MOJICBOK 12 - 4

OT BOISHBIX ITOJIEBOK 3 - 3

OT JIECHBIX MBIIIbEH - -

OT MKCOIOBBIX KJICIICH:

D. marginatus 45 31 -

Haem. otophila 7 7 -

Haem. punctata 5 5 -

Haem. sulcata 1 1 -

ap. 3 - -

OT raMa3oBBIX KJIELIEH 3 - 1

Ot 010X 1 - -

U3 Boau 4 4 -

W3 nureHust 2 2 -

Bceero 87 (100%) 50 (57,5%) 8(9,2%)

32 1997-2013 1. u 8 (9,2%) - Ha Teppuropun Kemo Kapr-
niickoit paBHUHEI 32 1991-1992 rr. (Tabnuna §).

C 1enblo yCTaHOBJICHHS! OCHOBHBIX MEXaHW3MOB IUPKYJIs-
LU ¥ COXpaHEeHUs BO30yauTes Tymsipemun B Kapimiickom
TIPHPOIHOM OYare NCIIONI30BAINCH apXUBHbIE MaTCPHAIIBI 110
00CIIe/IOBAaHNIO JAHHOH TePPUTOPHH, OTIIMIAIONIMECS HaJIH-
YreM JAHHBIX O TEYCHHN OCTPOI SMTMI00THH.

Ha teppuropun Kaptiuiickoil paBHUHBI TyJIsIpEMUS cpe-
JIM JIIOZICH B TIEPBBIC 3aperHCTpUpOBaHa B C. MyxpaHu
Muxerckoro paifona B 1950 r. Torna 310 He MOJYy4HIIO
COOTBETCTBYIOILETO PE30HAHCA M 00CIIe0BaHNE HOCUIIO
SMH30JMUYECKHUH, KPAaTKOBPEMEHHBIH Xapakrep. B okTa6pe
1956 1. B mpuropose TOmmcH 3aperucTpupoBaH ciydait
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3aboneBanus OyOOHHOH (opmoit Tymsapemun. B sHBape
1957 . ocTpas AMU300THsI CPEU TPBIZYHOB OTMEYAIach Ha
Tepputopun TOMIMCCKOro MsicokoMOnHaTa. B cBsi3u ¢ aTnm
YCTaHOBJICHO CTAalMOHAPHOE HAOIOICHNE 33 IPUTOPOIHOM
30HOW TOMIMCH M TeUeHHE MHU300THU MPOCIEKEHO B
Teuenre 1957-1961 rr. BelsBieHa crioHTaHHAs 3apaKeH-
HOCTh TYJIIpeMHEH NacTOUIIHBIX KJICHIEeH, MBIIIEBUIHBIX
I'PBI3YHOB U UX OJIOX.

HIuna Kaprauiickas paBHUHA BHOBB IIPUBJICKIIa BHUMAaHUC
nccienoBareneii B oktsaope 1973 1., korga ObUTa OTMEUCHA
BCIIBIIIKA TyISpEMHH, a B siHBape 1974 r. - cnoHTaHHas
3apaXEHHOCTH TYJISIPEMHEH 3eMIIEPOCK, YTO MOCIYKUIO
TOJTYKOM K TUIAHOMEPHOMY, IIeJICHaNpaBiIeHHOMY obcie-
noBanuto tepputopun lluna Kaprnuiickoit paBHUHBI B
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nepuoa 1976-1982 rr. u okoHYaTEIHHO OBLIO J0KAa3aHO
HaJIn4ue TyHﬂpeMHﬁHOFO MMpUPOAHOI0 ovara Imo4tu mo
BCEU TEPPUTOPUU ITOU PABHUHBL.

3a nepuo, MPOUIEeAIINii TOCIe yCTaHOBICHUS IPUPOTHON
0YaroBOCTH TYJIIPEMHUH B OKpecTHOCTAX Tommucu (1960-
1976 rT.), MECTHOCTH MpeTepIiena KapIMHATbHOE H3MEHE-
Hue. Ha MecTe ouaroBoit TeppUTOPHH MOCTPOCHBI HOBBIE
Kunble pailoHsl ropoga. Co3ganock BHedaTiIeHUE, YTO
NIPUPOJHBII oyar TyJsIpeMuu JukBuauposad. Ho pexor-
HOCIPOBKa 001mpHO# Tepputopun Keemo Kapmiickoit
PaBHUHBI, B TOM YHCJIE OKPECHOCTEH ropoja, moxasania
HaJIMuue TylIspeMuiinoro anturena. OH ObUT OOHApYKEH
Ha Tepputopun Mexay Toumucu u Mixera, CaMropckoi
crenu, okpectHocTH 03. Kymbicu n Komkopu. Takum 06-
pa3oM, OKOHYATEeNIbHO OBUIO JI0Ka3aHO HaJIWYHME CTOMKHX
MIPUPOAHBIX 04YaroB TynsgpemMuu Ha Tepputopun luna- n
Ksemo Kaptawuiickoit paBHUH.

[Huna Kaptniickasi paBHUHA SBISETCS] MEXKTOPHON HU3UHOM,
KOTOpas CO BCEX CTOPOH OKpYy’KEHa MPEATOPHBIMU CKJIOHA-
mu Cypamckoro, Tpuasnerckoro n Kapmmmiickoro xpe0GToB.
PaBnuHa 3ametHO accumerpryHa. K npaBomy Gepery Kypbt
MOYTH BIUIOTHYIO MOAXOAAT oTporu TpuaneTckoro xpeOTa,
paccedeHHbIe TTyOOKUMH yienbsiMu putokoB Kypsl. 1o
JIEBOMY Oepery, ropbl OTCTYIAIOT JaJIeKo Ha ceBep, 00pasyst
«TPEYrOJIbHUK» aKKYMYJIITUBHOW PABHUHBI, [1EPECEUCHHON
LIeIoi ceprel pek. AOCOITFOTHASI BBICOTA COOCTBEHHO PaBHH-
Hel 600-900 M Ha1 ypOBHEM MOPHI.

IOro-Bocrounee I1lnna Kaptnuiickoit paBHUHBI pacmoio-
xkeHa Ksemo Kapmnuiickas paBHHMHA, KOTOpas OTJesieHa
oT nepBoil ckioHamu Tpuanerckoro n Kaprauiickoro
xpebToB. C 3amnana ona orpanndena FOxHo-I py3uHckum
HaropeeM. B otnmnune ot 3amknyToi [Inna Kapriauiickoit
PaBHHUHBI, OHA OTKPHITA Ha I0T0-BOCTOK. CeBepHyI0 4acTh
Kgemo Kaprinuiickoit paBHHHBI 3aHMMaeT y3kas TOumc-

CKas KOTJIOBMHA, 3alajiHasl yacTh MPOpe3aHa HU30BbAMU
mpaBbIx NMpUTOKOB Kypsl - Xpamu u Anretu. Boctounas
9aCcTh, 3aHUMAIOIIAst MEHBIITYIO [UIOIIA b, OTPAaHIYCHA BO3-
BBIIIEHHBIM BoziopasziesioM pek Mopu u Kypsr. Ksemo Kapt-
JUicKast paBHUHA, 110 KITMMAaTHYeCKUM U T€000TaHMYECKUM
npuzHakaM cxoana ¢ lluna Kaptnuiickoil paBHUHOM.
Beicora kosebnercst ot 300 g0 500 M Ha ypoBHEM MOPSI.

[Tpexxne Bcero, obOpaiaer Ha ce0ss BHUMAaHUE CXOXKECTb
BUJIOBOTO COCTaBa IPHI3YHOB JIBYX CPAaBHHBAEMBIX PABHUH:
8 BUIOB IPBI3YHOB U 2 BUAAa HACEKOMOSIHBIX pacmlpo-
CTpaHeHB! Ha Bcell Tepputopun KapTnuiickoil paBHHHBI
(tabnuua 9). M3 HUX K IpyIIe BhICOKOYYBCTBUTEIBHBIX
1 BBICOKOBOCIIPUUMYHUBBIX OTHOCSTCS 7 BUJIOB I'PBI3YHOB,
13 HACEKOMOSIIHBIX - 3eMJIEpOiiKa. POJb Kax10ro U3 HUX B
MIPUPOIHON 0YarOBOCTH TYJISPEMUH HEOJHO3HAYHA.

U3 rppI3yHOB JOMHUHUPYIOUIMM BUJIOM SIBJSIETCSl 0OIIe-
CTBEHHAsl [10JIEBKA, MBIIIb JE€CHAsl U MbIIIb JOMOBAas
3aHMMAIOT TOCIEAYIOUIME MECTA 10 UHIEKCY JOMUHUPO-
BaHUs, KOTOPasl BECbMa CUJIbHO BapbupyeT 1o rogam. I1pu
MOCTOSIHHO JOMHHUPYIOIIEM TIOJIOXKEHHH O0OIECTBEHHOM
noneBku Ha Tepputopun lnnga Kaptnuiickoil paBHHHBI
npeobianaeT jecHas Mblb, a B KBemo Kapriuiickoii
paBHHMHE — joMoBas Mblb. Ha teppuropun [lnna Kapt-
JUNCKON paBHMUHBI CO3/IaHbI OJIATONPUATHBIC YCIOBUS
JUISL )KU3HHU BOJSHOMW TOJICBKU. 3aKaBKa3CKUH XOMSIK,
Cepblil XOMSYEK, a TaKXKe 3eMJIEPOIKa PACIPOCTPAHEHBI
MOBCEMECTHO, UMEIOT TECHbIE OMOLIEHOTUYECKUE CBSI3H C
OCTaJIbHBIMU BUJAMU I'PBI3YHOB.

3a 1978-82 rr. Ha TeppuTopuu KapTiuiickoro npupogHoro
oyara OT CIIOHT@HHO 3apa)KEHHBIX TPHI3YHOB M HACEKOMO-
STHBIX BBIJENEHa 21 KynIbTypa TyaspeMHHHOro MuUkpoOa
(ot oO1IeCcTBEHHOM TTONIEBKH - 14, OT JOMOBOM MBbIIIH -1,
OT 3aKaBKa3CKOTO XOMsIKa -1, OT BOASIHOM KPBICHI - 2, OT
3eMJIEPOMKH - 3).

Tabnuya 9. Buoosou cocmas epu3syHos u HacekomosaoHvix Ha meppumopuu LLluoa Kapmauiickoi
u Keemo Kapmauiickoti pagnum

Buj rpeisyna

Buyrpu-Kaprimiickas

Huxne-Kapramiickoii

pPaBHHHA paBHHHA

OO1IecTBEHHAs [T0JIEBKA

+ +

OOBIKHOBEHHAsI MTOJIEBKA

MpIb ToMoBas

MBIIIb JTIecHas

IToneBka BogsiHast

3aKkaBKaCKUU XOMSIK

Cepblii XOMsUYEK

Kpsica cepas

]|+

Kpeica ropuas

[lecuanka kpacHOXBOCTas

Ilecuanka Mamoa3uarckas

3emnepoiika

Ex

AR RN R R

Kpor

+ |+ |+
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Dnuzooronorudeckoe oocienoBanue Lluna Kaprmiickoit
paBHuHBI B 1980-1982 rr. okazaio, uTo o0IecTBEHHAS 110~
JICBKA IPUHUMACT MMOCTOSIHHOEC YUaCTHUE B SITU300TUYCCKOM
npouiecce. Ha tepputopun Ksemo Kaptnuiickoit HU3HMHBI,
B YaCTHOCTH, B TOMIMCCKOM KOTJIOBHMHE 3a YCTHIPE roaa
oOcnenoBanust (1957-1960 rr.) 3apakeHHBIMU HaiICHBI
wim obiecTBeHHbIe nosieBkH (B 1957 1., 1958 1) wiu ok-
Tornapasutkl (OJIOXM M TaMa3oBble KJICIIN), COOpaHHbBIE C
00I1IeCTBEHHBIX MTOJIEBOK M U3 UX THe37 (1959 1, 1960 r).

Kpyr rpbI3yHOB, y4acTBYIOIIUX B 3MHU300THUYECKOM IPO-
necce Ha tepputopun llluna Kapriauiickoii paBHUHBI
JIOBOJIBHO HIMPOK. TaK, OT BOASIHBIX KPHIC, BEITOBICHHBIX
B [opuiickoM paiione, B anpene-mae 1982 1. BoieneHs! 2
KyJIBTYpBI TYJISIpeMHIHOTO MUKpoOa. ClienyeT OTMETHTb,
4TO BO30Yy/IUTEb OOHAPYKEH B IBYX MPOOAX BOJIbI OPOCH-
TEJILHOTO KaHaJ1a, I7Ie ObUTH JTOOBITHI 3apaKCHHBIC BOJISIHBIC
KpbIchl. CIOHTaHHO 3apaKeHHBIM HalJIeH 3aKaBKa3CKHM
xoMsik B Mae 1982 rona B ['opuiickom paiione. OT 3emiepo-
€K 3a roJibl 00CJIeI0BaHNUS ITOM TEPPUTOPUH BBIJEICHBI 3
KyJIBTYpBI: B siHBape 1974 r., B iexadpe 1979 1. u B HOs10pe
1980 1. Ha Teppuropun lnga Kapriuiickol paBHUHBI
Kpome OOIIEeCTBEHHOI! MOJIEBKH, CIIOHTAHHO 3apa)KEHHOI
B IIpUpoJie, 00HApY)KeHa JOMOBAsI MbIIIIb.

Jnst oneHku ponu GECIMO3BOHOYHBIX B MPUPOAHOU
04YaroBOCTH TYJIsSIpeMHH Ha Tepputopuu Kaprnuiickoi
PaBHMHBI JOCTATOYHO OTMETUTH, YTO U3 BBIJIEICHHBIX
3nech 3a 1978-82 rr. 85 kynbTyp, 62 HM30JIHPOBAHBI
OT MKCOJOBBIX M raMa3oBbIX KJeImiei, oT 010X, TECHO
CBSI3aHHBIX C TpbI3yHaMU. KyabTypel TylIspeMuu, BbI-
JIEICHHBIE OT SKTOMapa3uTOB, IO OTACIBbHBIM BHIAM
pacnpeensaaiuch HepaBHOMEPHO.

3a rojpl 00CIEI0BaHMS, B IPUPOJIE CIIOHTAHHO 3apakKeH-
HBIMU OOHapy)KEHbI JJOMHUHUPYIOILIHE BUABI KIICIIEi: OT
D. marginatus 0but0 BbIACICHO 33 KynbTyphl, 0T Haem.
punctata — 13 i KOCBEHHO JI0Ka3aHa 3apakeHHOCTh Haem.
otofila.

Cpenu xomruiekca ukcoos Ksemo Kaptnuiickoii paBHU-
HbI JoMuHHpoBanu R. turanicus u D. marginatus, XoTs
COOTHOIICHHE BHJIOB 110 T0JIaM ObLIO HEOJHO3HAYHOE.
B otnuune ot Illuna Kaptnuiickoit paBHUHBI 371eCh HE
BbIABIIcH Haem. punctata, a koJlMueCTBEHHbIE [IOKa3aTe-
JIM MKCOJIOBBIX KJiemiel Obun 3ameTHO Huke. [To Bcei
tepputopun KapTinuiickoil paBHUHBI 00HapyxeHo 13
BHJIOB OJIOX.

Taxum 06pa3zoM, IPUPOAHBINA OUar TYIIpeMHUN Ha TEppU-
Topuu KapTiuiickoit paBHUHBI UMEET OJTUTOCTAIBHBIN U
IIOJINBEKTOPHBIN xapakrep. IIpupoanas ouaroBocTs noj-
JIEPKUBAETCS CJIOKHBIM KOMIUIEKCOM I'PBI3yHOB, HACEKOMO-
SITHBIX M MKCOJIOBBIX Kilewlell. B anm3oornueckuii npouecc
BKJIIOYAIOTCSl TaMa3oBble Kiemy U Oxoxu. Kpyrosopor
MHQEKIUH TPOUCXO/IUT C y4acTHEM 00IIeCTBEHHBIX 110~
JIEBOK, BOJISIHBIX KPBIC, 3aKABKa3CKOI'0 XOMSKa, JOMOBBIX
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MbIIel, 3emiepoek. OCHOBHBIMHU NMEPEHOCYUKAMHU U
JJIUTCIbHBIMU XPAHUTCIIIMU I/IH(l)eKLII/II/I B 3TOM oO4are
ABJIAIOTCA pa3JIMYHbIC BUABI UKCOAOBBIX Kﬂeﬂleﬁ, 0CO-
6enHo mactoumiabie - D. marginatus, Haem. punctata,
Haem. sulcata. Ciieqyer oTMETHTD, YTO CHH)KCHHE WH-
TEHCUBHOCTH OOHApYKEHMsI TyASIPEMUIHOTO aHTUTCHA
3a MOCJIETHHIE T'O/IbI CBSI3aHO C YMEHbIIEHUEM 00beMa U
YaCTOTBI MIPOBOJAUMBIX IIJITAHOMEPHBIX U LCJICHAIIPAaBJICH-
HBIX MEPOIPUATUM.
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SUMMARY

EPIZOOTOLOGICAL AND EPIDEMIOLOGICAL
CHARACTERISTICS OF TULAREMIA IN GEORGIA

Elashvili E.,|Velijanashvili 1. |

Tbilisi State Medical University, Department of Epidemiol-
ogy and Biostatistics, National Center for Disease Control
and Public Health, Tbilisi, Georgia

The appropriate data as well as archival materials about
the spread of Tularemia disease have been studied over of
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period from 1991-2014 in Georgia in order to evaluate the
current situation in Kartli lowland foci as well as the main
reasons of disease agent circulation and maintenance in
the study area.

54 (24.6%) out of 220 suspicious cases were laboratory
confirmed during the study period. Most of confirmed
cases — 32 (59.26%) have been detected in Shida Kartli
focus among the old population during the outbreaks in
the winter period. Tularemia causative agent has been iso-
lated from the environmental object on 87 occasions, 50
(57.5%) of them have been found in Shida Kartli and 8
(9.2%) — in Kvemo Kartli lowland. Existence of rodents
and ixodes ticks in Kartli lowland greatly supports keep-
ing up Tularemia foci in this area. The common vectors
and kind of storage of disease are considered to be dif-
ferent species of ixodes ticks especially D. marginatus,
Haem. Punctata, Haem. Sulcata. It should be noted that
reduction of intensity of Tularemia agent partially should
be linked to the reduction frequency of planned and inten-
tional researches during the last period of time.

Keywords: tularemia, epizootology, epidemiology.
PE3IOME
SIMU300TOJOTUYECKAS U SIMTUAEMUNOJIO-

I'MYECKAS XAPAKTEPUCTUKA TYJIAPEMHUU
B I'pPy3un

Anamsuin E.H., Berumkanamsuin I/I.F.|

Tounuccrkuu 2ocyoapcmeenuvlil MeOUYUHCKUL YHUBEPCU-
mem, denapmamenm SNUOEMUOTO2UU U OUOCAMUCTIIUKLU,
HayuonansHowiil yenmp konmpoius 6onesnell i 06ujecmee-
Ho20 300poebs; Tounucu, Ipyzus

C 1eJIbIO BBISIBIICHUS IIPHUPOIHO-0YAroBbIX 0COOCHHOCTEH
TYJSPEMUH U BBISICHEHUS] OCHOBHBIX MEXaHU3MOB LIUPKYJIS-
IIM ¥ COXpaHeHHs Bo30yauTens B [ py3un, B 4aCTHOCTH Ha
Teppuropun Kaptinuiickoil paBHUHBI U3y4aIlCh JaHHBIE O
ee pacnpoctpanHenuu 3a 1991-2014 rr. u apxuBHBIE MaTe-
PpHabl 10 00CIIeIOBAHUIO JAHHON TEPPUTOPHH, OTIHYAI0-
Hielicst HaIMYUEM JAHHbBIX O TEYEHUH OCTPOM 3MHU300THH.
3a yka3zaHHBIN EpHO]] CepoJIornuec-Ku oocienoBano 220
YeJIOBEK M 3aperUCTPUPOBAHO 54 CepoIOTUYECKH TOJ-
TBEPXKJCHHBIX CIy4aeB 3a00JIeBaHUs TYJIIpEMUCH, U3 HUX
32 (59,26%) 3apeructpuponansl B [lluna Kapriuiickom
NPUPOIHOM Ouare, Ije 3Ha4uTelIbHasl 4acTh OOJIbHBIX BbI-
sSIBJICHA BO BpEMsI BCITBIIIEK. 3200J1€Ba€MOCTb TYJIsIpeMHEH
XapaKTepu30BaJIach MpeodiialaHlueM CIIy4aeB B CTAPIINX
Bo3pacTHbIX rpymnmax u B nepuon L, I1I, IV mecsnes roaa. 3a
1991-2014 rr. u3 00beKTOB BHELIHEH Cpebl BbIAeNeHO 87
KyJbTYp Tynapemun, u3 Hux 50 (57,5%) - Ha TeppuTopun
[una Kaprnuiickoit paBHuHSI U 8 (9,2%) - Ha TeppUTOpUI
Ksemo Kaprnuiickoil paBHuHbI. [IpupoaHas ouaroBocth
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TynspeMHH Ha Tepputopun Kapriauiickoit paBHUHBI MOA-
JIEp)KUBAETCSI CIIOKHBIM KOMITJIEKCOM TPBI3YHOB, Hace-
KOMOSAOHBIX U UKCOAOBBIX Knemeﬁ. OCHOBHBIMH nepe-
HOCUUMKaMU U JJIUTCIbHBIMU XPaHUTCIAMU I/IH(beKL[I/II/I
B 3TOM oO4are ABJIAIOTCA pa3JIMUYHBIC BUIbI MKCOOOBBIX
KJIeniei, ocodenHo nactounHbie - D. Marginatus, Haem.
Punctata, Haem. Sulcata. CHmXeHre MHTEHCUBHOCTHU
0OHapyXeHUs TYJIIPEMHUIHOTO aHTUT'€HA 3a MTOCIIECTHHE
roabl, CBA3aHO C YMCHBUICHHUEM O6I)eMa U 4aCTOTHI
MPpOBOAMMBIX MIAHOMEPHBIX U HECJICHAINPABICHHBIX
MEpOIPUATUH.
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BIOLOGICAL ACTIVITY OF GREEN TEA EXTRACTS

Lursmanashvili L., Gulua L., Turmanidze T., Enukidze M., Machavariani M., Sanikidze T.

Thilisi State Medical University,; V. Bakhutashvili Institute of Medical Biotechnology;
Davit Aghmashenebeli University of Georgia Thilisi; Agricultural University of Georgia

Over the past 15 years scientists have been very much
interested in natural compounds that are characterized by
antioxidant properties (various herbal products — citrus
hesperidin, tea polyphenol compounds, red grape extract,
etc. that are able to protect cells from damage) [5-7].

Protective activity of herbal compounds is determined by
high content of flavonoids, polyphenols, antocians with
bioactive, antioxidant, immunomodulatory activity, signal
transduction and genes expression ability. At the same
time, these compounds are harmless for normal cellular
metabolism. Their differential effects on normal and dis-
eased cells are due to their ability to activate the oxidative
metabolism regulatory systems [14]. Data collected on
screening of natural agents will allow to select new high
effective cytoprotectors. Our attention has been paid to
Georgian origin natural tea extracts.

Intensively proliferative human lymphoblastic T-cell line
Jurkat (established in the late 1970s from the peripheral
blood of a 14-years-old boy with T cell leukemia) is
widely used in scientific and therapeutic research, as
a human T lymphocyte pattern [10-12]. Jurkat line has
been extensively investigated as a model system for
studying T cell activation conditions. The latter is com-
monly determined by IL-2 secretion, which promotes T
cell proliferation. Jurkat cell derived IL-2 maintains the
capability to induce proliferation of antigen-stimulated
human effector cells in vitro. Therefore, Jurkat cell model
system is valuable reagent for the researchers interested
in proliferative T clonal human lymphocytes of various
antigen and effector specificity, in particular — the effect
of potentially cytoprotective medications and agents.

The purpose of our study was to determine the effects of
green tea extracts on the Jurkat cells culture.

Material and methods. Plant materials: green tea
extract with 23% (ordinary green tea extract) and 80%
total polyphenols content (tea catechine preparation)
made from leaves of Camellia sinensis L. was obtained
from local plant extracts producing Joint Stock company
“Kolkheti 93”. Chemical composition of plant materi-
als was determined according to the common analytical
methods of biochemistry. In particular: An improved
colorimetric assay using Folin-Ciocalteu reagent was
applied to determine the total polyphenol content in
plant materials [1]. 0.5 g of plant dry extract (or 10 ml
aliquot of fresh plant materials liquid extract) was taken
in duplicate into 50 ml volumetric flasks. Hot water (25 ml,
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maximum temperature 60 ° C) was added to dissolve the
sample and the solution was allowed to cool down to
the room temperature. Acetonitrile (5 ml) was added to
the cool sample and diluted to volume with deionized
water and mixed well. The sample extract (1.0 ml) was
pipetted into separate 100 ml volumetric flasks, and also
diluted with water and mixed well.

The diluted sample extract (1.0 ml) and diluted gallic acid
standard solutions were pipetted in duplicate into separate
disposable tubes. Diluted Folin-Ciocalteu phenol reagent
(5 ml) was added into each tube. Within 3-8 min after the
addition of Folin-Ciocalteu reagent, sodium carbonate
solution (4 ml) was added into each tube, the tube was
stoppered and the solution mixed well. The samples and
standards were allowed to stand at room temperature for 60
minutes, and then their optical densities were measured on
a spectrophotometer set at A 765 nm with a 10 mm length
cell, zero on reagent blank.

Calculation. A linear calibration graph was derived from
the gallic acid standard solutions, by plotting standard
optical densities (with reagent blank subtracted) against
concentration. The line is forced through zero and the
gallic acid standard slope is obtained from the gradient of
this line. Total polyphenols (ng gallic acid equivalent) in
sample extract aliquot were derived using the measured
sample optical density and the gallic acid standard slope
and then polyphenol percentage were calculated on a
sample mass basis.

Pectin extraction. To remove lipids and pigments, ordinary
green tea extract (5 g) was rinsed twice (30 min) with 100
ml of a CH,OH-CHCI, (1:1, v/v) mixture. Then, a filtration
through a Whatman filter (no. 3) was performed and the
retained material was suspended in a 100 ml 60% (v/v)
aqueous methanol solution. After 35 min-stirring at ambi-
ent temperature, filtration through a Whatman filter (no.
3) was performed and the retained material was washed
out with acetone till yellowish-white color. The obtained
powder was dried at the room temperature and used for the
preparation of green tea pectin (0.45 g).

Pectin substances were quantitatively analyzed by a method
which is based on the reaction of galacturonic acid with
m-hydroxydiphenyl sodium in the medium of tetraborate
in sulfuric acid solution [8].

Amino acids were determined by a method based on
color reaction of free amino acids with ninhydrin
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reagent [2], with some modifications. Violet color is
developed during this reaction. 25 ml of the liquid
plant extract was added to acetone in 1:3 (v/v) ratio.
The mixture was left at the room temperature for 3
hours and then centrifuged at 7000 g for 15 min. Su-
pernatant was poured into a ceramic cup and placed
onto a hot plate till full evaporation of the superna-
tant. A dry extract was then resolved in 25 ml citrate
phosphate buffer with pH 2.2. 1 ml ninhydrin reagent
was added to 2 ml of the solution (15. I ml mono-
methyl, 5 ml acetate buffer pH 5.5, 0.4 g ninhydrin,
0.008 g SnCl,). The reaction mixture was placed in a
thermostat at 80°C for 40 min. The absorption of vio-
let colored products was measured at A 570 nm with
reagent blank subtracted. A linear calibration graph
was derived from the glutamic acid standard solutions,
by plotting standard optical densities at 570 nm (with
reagent blank subtracted) against concentration (0.01-
0.1 mg/ml). The mineralization of samples was done
at 525°C in a combustion oven.

Macro assay for reducing sugars. The standard reducing-
sugar assay was performed according to Green et al.,
1989 [4]. Briefly, 1-ml samples were combined either
with 10 mg substrate and 1 ml citrate buffer (0.1 M, pH
5.0) or with 1 ml substrate solubilized in 0.1 M citrate
buffer (pH 5.0) at 1% (w/v) in 50-ml Folin tubes. A
control for each sample was prepared with substrate and
buffer. Tubes were incubated at 40°C for 24 h. After incu-
bation, 2 ml of copper reagent, consisting of 4 parts KNa
tartarate: Na,C03: Na, SO4: NaHCO, (1:2:12:1.3) and
1 part CuSO, - 5H,0:Na, SO4 (1:9), was added to each
tube. Both copper reagents must be prepared by boiling
to completely dissolve the components; then stored at
room temperature. They were mixed together just prior
to use. After 1 ml of sample was added to the appropriate
control tubes, all tubes were boiled for 10 min in a water
bath. The tubes were then cooled completely, 2 ml of
arsenomolybdate reagent (25 g ammonium molybdate
in 450 ml H,O +21 ml H SO, + 3 g Na, HAsO, - 7H, O
dissolved in 25 ml H,O) was added to each tube, and the
tubes were shaken thoroughly before adjusting the final
volume to 25 ml with water. Individual samples were
filtered through filter paper, and colorimetric measure-
ments were determined by transmitted light at 500 nm
in a spectrophotometer [4].

Cell culture: The research was conducted on leukemic
human mature T cells (Jurkat cells) (DSMZ-Deutshe Sam-
mulung von Mikroorganismen und Zellkulturen, Germany).
Jurkat cells were proliferated in a bioactive medium RPMI
1640 (GIBSO), inactivated embryonic bovine serum
(Sigma), L-glutamine (4mM), penicillin (100un/ml) and
streptomycin (100un/ml) containing suspension at 37°C,
moist 5% CO, containing medium. Experiments were
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carried out at the concentration of 0,3 — 0,6 x 10° cells in
1ml of medium.

Oxidative stress modeling: For oxidative stress modeling
30% hydrogen peroxide (H,0,) (Sigma) (10 pl, 25 pl 50 ul
and 100 pl) was added to Jurkat cell incubation suspension
with subsequent incubation for 4, 6, 8 and 24 h. Control
group was represented by intact Jurkat cells [3].

In order to establish the cytoprotective action of different
antioxidant preparations (vitamin C, vitamin E, C+E vitamin,
green tea and its extracts [green tea catechins and green tea
pectin in doses: 0,017pg/100 microliter suspension for C and
E vitamins; 0,3 pg/100 microliter suspension for green tea;
0,2 ng/100 microliter suspension for green tea catechins for
tea pectin (corresponds to therapeutic doses)] were added to
incubation area and cells were incubated for 24 hours.

The assessment MTT test of cells proliferation activity
(viability): Cell suspension (8x10°¢cell/ml) was incubated
in growth medium (PRMI-1640+10% calf embryonic
serum (sigma) +1% penicillintstreptomycin), together
with hydrogen peroxide and tea extract, at 37°C in 5%
CO, atmosphere. After incubation period, the suspen-
sion was centrifuged at 1500 G for 5 minutes. MTT
(3-(4,5-dimethyltiazol -2)-2,5- diphenyltetrazolium
bromide) (Sigma) solution was added to sediment cells
(30 microliter for 100 microliter suspension; MMT was
diluted in buffer (140 mM NaCl, 5SmM HEPES, pH 7,4)
in dose of 2.5 mg for MTT 300 microliter buffer) and
incubated for 4 hours at 37°C in 5% CO, conditions.
After the incubation we took supernatant and carefully
added 100% dilutant of 100 microliter dimethyl sulf-
oxide (DMSO).

Absorption was measured with spectrophotometer at 570
nm wave-length. For the research suspension we deter-
mined average rate of measuring, subtracted average rate
of control (separately for soil). Calculated the coefficient
of proliferation through the formula:

K= Atrial control
Statistical analyses of the obtained results were performed
by SPSS (version 10.0) program package. All values were
expressed as mean+SD. The results obtained were analyzed
statistically using the unpaired Student’s “t” test, to evaluate
the significance of differences between the mean values. P
values 0.05 were considered as significant.

Results and their discussion. Ordinary green tea extract
consisted of polyphenols, amino acids, reducing sugars,
pectin, organic acids and minerals (Table); tea catechin
preparation consisted of 80% of polyphenols, 10% amino
acids, 2% organic acids and 4% minerals.
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Table. Proximate chemical composition of the green tea extract (%, dry weight basis) *

Polyphenols Amino acids Reducing sugars Pectin Organic acids Minerals
23.540.9 14.3+0.5 27.240.9 10.54+0.6 5.3+0.4 8.0+0.5
*-Presented data are the mean of three replicates standard deviation
Fig. 1 reflects viability of Jurkat cells after exposure to 2
oxidative stress of different intensity for 4h, 6h, 8h and 15
24 hours. -
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Fig.1. Viability of Jurkat cells during exposure to different
intensity oxidative stress (for 4h, 6h, 8h and 24 hours).

Along with the increase of incubation duration the increase
of absorption intensity is revealed in intact Jurkat cells,
which is the result of quantitative increase of cells, which in
turn is the result of natural proliferation. Viability of Jurkat
cells incubated in acquit under oxidative stress conditions
(100 uM. 50 pM, of H,0,) monotonically decreases and
after 24 hours of the incubation reaches 0 level (at 100 pM
of H202) or decreases to 30% (at 50 uM of H,O,) in com-
parison to initial level. That might be resulted by cytotoxic
activity of hydrogen peroxide (H,0,). Viability of Jurkat
cells incubated under moderate oxidative stress conditions
(25 uM. 10 uM, of H,O,) monotonically increases and after
24 hours of incubation reaches 43% and 56% of control
level, respectively (Fig. 1). On the basis of data described
in Fig 1, low doses of hydrogen peroxide (10 pl, 25 ul
H,0,) present cytotoxicity only within short term (8 hours).

In order to examine the cytotoxic/cytoprotective activity of
various preparations (vitamin C, vitamin E, C+E vitamins
complexes, green tea extract, green tea catechins, and green
tea pectin) we studied the alterations in Jurkat cells viability
incubated (for 24 hours) with above mentioned compounds
without (Fig. 2) and in the presence of different doses of
hydrogen peroxide (H,0,) (Fig. 3).

As follows from the data presented in the Fig. 2, vitamin
C and vitamin E extracted from green tea pectin revealed
weak cytotoxic effect on intact Jurkat cells, while activ-
ity of the C+V vitamins complex, green tea and green tea
catechins had no cytotoxic effect; interestingly, green tea
catechins induced important stimulation (2 fold) of viability
of Jurkat cells.
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under an intensive oxidative stress condition (H,0, 50 pl),
C and V vitamins did not reveal cytoprotective activity on
their viability. In case of incubation of Jurkat cells with
antioxidants under a moderate oxidative stress condition
(H,0, 25 ul) vitamin C had no cytoprotective effect; the
cytoprotective activity of vitamin E was rather low. The
complex of C and E vitamins revealed cytoprotective activ-
ity on viability of Jurkat cells under a moderate, as well as
under intensive oxidative stress conditions.

Vitamin E’s antioxidant activity is related to its free-
radical chain reactions terminating activity. As a result,
during antioxidative activity of E vitamin the formation
of tocopheroxyl free radicals is possible [3], which can
enhance lipid peroxidation under certain circumstances
[13] and decrease the viability of Jurkat cells. Vitamin C,
a weak antioxidant, can enhance the anti-radical activity
of vitamin E by regenerating the tocopheroxyl radical back
to tocopherol [6] and increase viability of Jurkar cells by
this mechanism.

Green tea extract revealed a weak cytoprotective effect
in terms of incubation of Jurkat cells under a moderate
oxidative stress condition (H,0,25 ul), whereas green tea
catechins induced 2-fold increase of the viability of Jurkat
cells incubated under moderate, as well as under intensive
oxidative stress conditions. Green tea pectin did not influ-
ence the viability of Jurkat cells under the oxidative stress
of different intensities (25 pl, 50 ul of H,0,) (Fig. 3).

Thus, from the results of our study follows that the viability
of Jurkat cells incubated for 24 hours under acquit oxida-
tive stress conditions decreases monotonically depended on
dose (irreversibly at 100 uM of H,O, and reaches the 30%
of intact Jurkat cells viability level at 50 uM of H,O,). Low
doses of hydrogen peroxide (10 pl, 25 ul H,0,) revealed
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cytotoxicity only within short term (8 hours) of incubation;
afterwards the viability of Jurkat cells monotonically in-
creases and in 24 hours it reaches 43% and 56% of control
levels, respectively.

Vitamin C and vitamin E revealed the cytotoxic effect
on intact Jurkat cells, while activity of the C+V vitamins
complex induced 2-fold stimulation of viability of Jurkat
cells. Incubation of Jurkat cells with antioxidant vitamins
complex of C + E in moderate oxidative stress condition
(25 pl of H)0,) revealed a cytoprotective effect on the vi-
ability of Jurkat cells, which may be related to the ability
of vitamin C to induce regeneration and transformation
of E vitamin tocopheroxyl free radicals into tocopherol.

Green tea had no effect, green tea catechins revealed stimu-
latory, while green tea pectin had a weak cytotoxic effect on
intact Jurkat cells. Green tea and especially extracted catechins
(but not pectin) revealed a stimulatory effect on the Jurkat cells’
viability incubated under oxidative stress condition.
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Fig. 3. Viability of Jurkat cells incubated with vitamin
C, vitamin E, C+E vitamin, Green tea extract, green tea
catechins, and green tea pectin under oxidative stress
conditions

Our study results confirmed an opinion that the natural
compounds (green tea extracts) are harmless for normal
cellular metabolism. Their differential effects on the cells
incubated under oxidative stress (diseased cells) are medi-
ated via impact on signaling regulatory systems [ 14]. On the
basis of screening of green tea extracts it will be possible
to select new high effective cytotoxic and cytoprotective
compounds.
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SUMMARY

BIOLOGICAL ACTIVITY OF GREEN TEA EX-
TRACTS

Lursmanashvili L., Gulua L., Turmanidze T.,
Enukidze M., Machavariani M., Sanikidze T.

Thilisi State Medical University; V. Bakhutashvili Institute
of Medical Biotechnology, Davit Aghmashenebeli Univer-
sity of Georgia Tbhilisi; Agricultural University of Georgia

The purpose of our study was to determine effects of green
tea extracts on the Jurkat cells incubated under oxidative
stress conditions.

The research was conducted on leukemic human mature T
cells (Jurkat cells). For the modelling of oxidative stress 30%
hydrogen peroxide (H,0O,) (Sigma) (10 ul, 25 pl 50 pl and
100 pl) was added to Jurkat cell suspension with subsequent
incubation for 4, 6, 8 and 24 h. Control group was represented
by intact Jurkat cells. The assessment of cells proliferation
activity (viability) was performed by MTT test.

The viability of Jurkat cells incubated for 24 hours un-
der acquit oxidative stress conditions dose-depenently,
monotonically decreased (irreversibly at 100 uM of H,O,
and reaches the 30% of intact Jurkat cells viability level
at 50 uM of H,0,). Low doses of H,O, (10 pl, 25 ul H,0,)
revealed cytotoxicity only within short term (8 hours) of
the incubation, afterward the viability of Jurkat cells mono-
tonically increased and after 24 hours it reached 43% and
56% of control level, respectively.

Vitamins C and E revealed cytotoxic effect on intact Jurkat
cells, while the C+V vitamins complex induced 2-fold
stimulation of Jurkat cells viability. Under a moderate
oxidative stress condition (25 ul of H,0,) the complex of
C + E vitamins revealed cytoprotective effect on Jurkat
cells which may be related to ability of vitamin C to induce
regeneration and to transform E vitamin tocopheroxyl free
radicals into tocopherol. Green tea had no effect, green
tea catechins revealed stimulatory effect, while green tea
pectin — weak cytotoxic effect on intact Jurkat cells. Green
tea and especially extracted catechins (but not pectin) re-
vealed stimulatory effect on the viability of the Jurkat cells
incubated under an oxidative stress condition.

Our study results confirm the opinion that the natural com-
pounds (green tea extracts) are harmless for normal cellular
metabolism. Their differential effects on the “diseased”, incu-
bated under an oxidative stress cells are mediated via impact
on signaling regulatory systems. On the basis of screening of
green tea extracts it will be possible to select new high effec-
tive cytotoxic and cytoprotective compounds.

Keywords: Jurkat cells, green tea, vitamins C and E.
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PE3IOME

BUOJIOTHYECKASI AKTUBHOCTb DKCTPAK-
TOB 3EJIEHOI'O YASI

Jlypemanamsuiu JI. k., I'yaya JLK., Typmanuase T.P.,
Iuykunasze M.I., Mauyapapuanu M.I., Canuxkunze T.B.

Tounucckuu 2ocyoapcmeenmblil MeOUYUHCKUL YHUBEPCU-
mem, MHcmumym meduyunckou buomexronozuu um. B.
Baxymaweunu; Ynusepcumem /lasuoa Cmpoumens, Tou-
nucu; Aepapuuiii ynusepcumem I pysuu, Tounucu, I pysus

Lenpto nccnenoBaHus SIBUIOCH YCTAHOBICHNE OMOJIOTH-
YeCKOH aKTHBHOCTH IKCTPAKTOB 3€JIEHOTO Yasi Ha KIETKax
Jurkat, ”HKyOUPOBaHHBIX B yCIIOBHSX OKHCIHUTEIHEHOTO
cTpecca.

OxucnutensHbIi cTpecc Mopenuposanu 30% nepexu-
cero Bopopona (H,0,, Sigma, 10 Mk, 25 Mk 50 Mk
n 100 mxm). KneTkn mHKyOHpOBannuch B T€UCHUE 4,
6, 8 u 24 4. Onenky nponudepannui KISTOK MPOBOIIIN
¢ momoibo MTT Tecra.

Pe3ynbraTsl MPOBEEHHBIX UCCIIEIOBAHUN BBISIBIIIN, UTO
KU3HECITOCOOHOCTh KieTok Jurkat, mHKyOMpOBaHHBIX
B TeueHue 24 4, B yCIOBHUAX MHTEHCHBHOI'O OKHCIIH-
TEIBHOTO CTpecca MOCTENeHHO yMeHbImaeTcs (HeoO0-
parumo - mpu 100 mxn H,O,, mocturaer 30% ypoBHs
xu3Hecrocodbnoctn - npu 50 mxn H,0,). Mansie m0361
nepexucu Bonopozaa (10 mxm, 25 mxn H,0,) nposunm
IUTOTOKCHYHOCTH TOJHKO Ha PaHHUX Cpokax (8 gacos)
MHKYOalny; BIOCIEICTBUU JKN3HECHOCOOHOCTh KIETOK
Jurkat mocreneHHO yBeTHUHIach U CITycTs 24 gaca JOCTHT-
1a43% 1 56% OT KOHTPOJIBLHOTO YPOBHSI, COOTBETCTBEHHO.
Buramuns! C u E npossunm nutoTokcmaecknii agpdexr Ha
nHTakTHEIE Ki1eTKH Jurkat. Komrureke Butamuaos C+E mo-
BBIIIAJ )KU3HECTIOCOOHOCTh MHTAKTHBIX KIJIETOK B 2 pasa.
ITpn naKyOanuu knetok Jurkat ¢ KOMIIIIEKCOM BUTAMHHOB
C+E B ycnoBusIX yMEPEHHOTO OKHCIHMTEIBHOTO CTpecca
(25 Mt H,O,) BBIIBIIEH HUTONPOTEKTOPHEIN 3 deKT, 1m0
Bceil BEPOSITHOCTH, CBSI3aHO CO CTIOCOOHOCTHIO BUTaMiHa C
OCYIIECTBIIATH PETEHEPALIHIO 00Pa3yIOIINXCS] U3 BATAMHHA
E cBOOOIHBIX pagnKaiIoB ToKo(hepora.

KatexnHbl 3eJIeHOT0 Yasti CTUMYJIHPOBAJIH, a IEKTHH IIPO-
SBWJI ITATOTOKCHYIECKHUI 2P PEKT Ha KUZHECTTOCOOHOCTh
MHTaKTHBIX KieTokK Jurkat. 3emeHsiii yail, 0COOEHHO
KaTeXUHbI (HO He MEKTHH) MPOSBHJ CTUMYIUpYIOLIee
JIeHCTBHE Ha JKU3HECIOCOOHOCTh MHKYOMPOBAaHHEIX B
YCIIOBHSX OKUCIIUTENBHOTO cTpecca kieTok Jurkat.

Pe3ynbraTel IPOBEICHHBIX MCCIEIOBAHUH MTOATBEPIKAA-
0T MHEHHE O 0E3BPEAHOCTH IMPUPOIHBIX COCIUHEHUI
(9KCTPAKTOB 3eNIEHOTO Yasi) Ha HOPMAIbHBIA KICTOYHBII
Metabomm3m. Ux muddepennupoBanasie 3ppexTs Ha
HWHKYyOMPOBAaHHBIE B YCIOBHAX OKUCIHMTEIBHOTO CTpecca
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(OosbHBIC) KIICTKH OMOCPENYIOTCS Yepe3 BO3ICHCTBHE HA
PEeryJsaTOpHbIE CUTHAJIbHBIE CUCTEMBI. Ha OCHOBE CKpUHUH-
ra HKCTPAKTOB 3eJICHOT0 Yasi BO3MOXKHA pa3paboTKa HOBBIX
BBICOKOA((PEKTHBHBIX MTPENapaToB ¢ IUTOTOKCUYECKON HIIH
[UTONPOTEKTOPHOMN aKTHBHOCTBIO.
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BJIUAHUE HOHU3UPYIOWEI'O U3JTYYEHUSA HA JIOKOMOTOPHYIO
AKTUBHOCTbB U MACCY KPbIC

ICanmosa A.JK., 'Yaiixkynycosa H.)K., 'Kaiipxanosa bl.O., '¥36exos [I.E., 2Xomu M.

Tocyoapemeennviii meouyunckuil ynueepcumem, Cemeti, Pecnybnuxa Kazaxcman;
2Vhueepcumem Xupocumut, Anonus

DKoJIOTHYECKHE KaTacTpo(dbl, HE3aBHCHMO OT TOTO 3aIljia-
HUpOoBaHHbIE OHU (CeMHITaTaTHHCKUH SIISPHBIN ITOJIUTOH )

© GMN

nnu Het (aBapun Ha ADC @ykycumsl 1 UepHOOBUISN ) HECYT
B cebe paspymmuTenpHble nociaeactaus [13,16-18,20-22].
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BcneacTBrue HEHTPOHHOM aKTUBALUM XUMUUECKHX IEMEH-
TOB B HIDKHHX CII0SIX aTMocdepbl o0pasyercs OeTa- 1 ram-
Ma-H3JIy4yaroliye paJuoHyKIuabl. B nepBble yacel mocine
HEHTPOHHOM aKTHBALUH YaCTUL] IOYBEHHOM IIBUIH OTHUM
U3 IEPBBIX 00pasyeTcs paquoHyKIU **Mn, KOTOPbIH SBJIs-
ercs 6era-n3myyarenem. M3BecTHO, 4TO K OeTa-00TyueHUIO
HMeeTcs NOBBILIEHHBIN HHTEPeC, TaK KaK MOCIe aTOMHON
60oMOapANpPOBKK XUPOCHUMBI Y JIULI, HAXOISAIIUXCS B AIIH-
LIEHTPE B3PbIBA, OBIIIM OOHAPYKEHBI CHHIPOMBI, CXOJKHUE C
OCTpPBIM paJHaloHHBIM 3¢ dexrom [9,15,22].

IMocnencTBus MOHU3UPYIOUIUX U3IYUYEHUI Ha XKUBOU
OpraHu3M B HKCIICPUMEHTAJIBHBIX yCIOBHUIX W3y4aloT Ha
JKMBOTHBIX. McciienoBana TIOKOMOTOpHAst aKTHBHOCTb, I10-
CKOJIbKY OHA XapaKTepu3yeT KaK ONOPHO-IABHIATEIIbHYIO
AaKTUBHOCTB, TaK U HEPBHO-TICUXHUECKOE COCTOSIHUE [6].

]_[CJ'II)IO JAAHHOT'O UCCIICAOBAHUA SIBUJIOCH U3YUUTDH BJIMSTHUC
HeﬁTpOHHOF 0 U3JIYyYCHUS HAa JIOKOMOTOPHYIO aKTUBHOCTbH
1 MaccCy KpbIC.

Marepuas # MeTOAbI. DKCIEPUMEHTAIILHOE UCCIIEH0-
BaHMe NpoBoamiIoch B roponax Cemeit n Kypuaros (Ka-
3axcraH). B xauecTBe 3KcIepHMEHTANBHBIX JKHBOTHBIX
HCIOJIb30BaHbl KPBICHI MOpoAbl Bucrap, koTtopele npu-
oOpereHbl B KazaxckoM HaydHOM LIEHTpPE KapaHTHHHBIX
1 300HO3HBIX MH(peknuii nm. M. AlikumbaeBa, macnopt
3n0poBbs KZ Ne 1500001833. TIpoBeneHo aBe cepuu
SKCIIEPHMEHTA C NPUHYIUTEIHLHONH BEHTHISIIMEH 1 Oe3
Ha 8 Kkpbicax [4]. **Mn ObLT MOJTyYeH MyTeM HEHTPOHHOM
axktuBaiuu nopomka MnO, Ha sieprom peakrope UBIL 1M
(9xcriepuMeHTasbHas yecraHoBKa «batikai -1»). [Tocne 06-
JIy4EeHHUS KPBICHI COAEPAKAIUCH B OIUHAKOBBIX YCIOBUSX B
O0benuHeHHON yueOHO-HayyHO aboparopun [ocynap-
CTBEHHOI'0 MeJuuuHCKoro yHusepcurera I. Cemeit (MY
r. Cemelit).

Pa3pa60TaHa METOAUKA ONpECACICHUA JIOKOMOTOpHOP'I aK-
TUBHOCTHU KPbIC, OCHOBAHHAs Ha KOJIMYCCTBCHHLIX TAHHbIX.

TREFTTRLTAY
TITTTINAY

TS
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JKuBoTHOE HaXOMUIIOCH B OOKCE, HAl HUM OBLT 3aKPEIUICH
JIATYHK C CEHCOPOM, KOTOPBIH C TIOMOIIIBIO HH(PAKPACHBIX
Jy4el perucTpupoBall Kax10€e IBHKeHuUE (8 KpbIC, CTOJIBKO
ke OOKCOB M CEHCOPOB). JJaHHBIE PErHCTPUPOBAIINCH H 3a-
MNUChIBAJIUCH HA HOZ[KHIO‘ICHHLIﬁ KOMIIBIOTEP, HA KOTOPOM
ObuTa 3apaHee ycraHosieHa nporpamma ACTI1 (puc. 1).
OCBeHleHI/IC B KOMHAT¢€ aBTOMAaTH4YC€CKHU BKJIKOYAJIOCHh B
6.00 u BeIKITIOUaoch B 18.00, TeMneparypa BapbupoBaa
B npenenax HopMel (18-22°C) [7,8].

Bec »xMBOTHBIX N3MCEPSAJICA Ha DJICKTPOHHBIX BECAX: KPBICY
MOMEIIAJIA Ha BECHI B CTIELIMAIbHOM KOHTelHHepe. M3mepe-
HUE TPOBOANJIOCH B TCUCHUC ABYX MCCAIICB.

CornacHO npaBuUiIaM HKCTIEPUMEHTATIBHBIX HCCIIE0BaHUH,
nepes HayaJloM HCCIIEeOBAaHUS MONY4YeHO pa3pelieHue
studeckoro komurera MY 1. Cemeit (mpotokon Ne 5 ot
16.04.2014 r.). Bo Bpemsi skcriepuMeHTa COOITIOICHBI ITpa-
BIJIA TOKNMHUYECKUX uccnenoBanuii (Ilpukas Munucrpa
3PaBOOXPaHEHHS U COLIMAILHOTO pa3BuTHsl PecryOnuku
Kazaxcran ot 29 mas 2015 roga Ne415) [18], a Takxke
TpeboBaHus EBponeiickoii KOHBEHIIMU O 3alUTE MT03BO-
HOYHBIX KMBOTHBIX, UCTIOJIb3YEMBIX JJIsl SKCTIEPUMEHTOB
WIM B WHBIX HayuyHbIX neisx (CrpacOypr, 18 mapra
1986 r). [Tocne okoHYaHHS IKCTIEPUMEHTA KPBICHI ObLITN
YMEPIIBIEHBI METOJOM JIEKallUTAIlMi C MPUMEHEHUEM
keramuHa [2].

Pe3yabTaThl M X odcys;xkaenune. [IpoBeneHo 1Be cepuu
SKCIEpUMEHTA!

1. be3 npuHynuTenbHONW BEHTHISAIINU, HaYadbHasl aKTHUB-
HOCTE **Mn=2,74x10%;

2. C npuHyauTeIbHONW BEHTWISAIMEH, HaYalbHasl aKTHUB-
HOCTB *Mn=2,74x103.

ITocne BO3neCTBYUSL HEUTPOHHOIO U3JIyYEHUS HA KUBOU
OpraHu3M, J[03a BHYTPEHHETO OOJyUYCHHsS C YUCTOM Iie-
pHoza noyypacnaza B IEpPBOM IKCIIEPUMEHTE COCTaBUIIa
0.15+0.025 I'p, Bo BTOpOM - 0.041+0.0075 I'p. ITockonbky,

Puc. 1. Pecucmpayus 10K0OMOmMOpPHOU aKMUgHOCMU

94



GEORGIAN MEDICAL NEWS

No 2 (263) 2017
Tabnuya 1. Ioxazamenu onucamenvHoOU CMamucmuky no 6ecy Kpbic
Bec
Cnycrs 2 Cnycrs 1 Crycra
Kpsica 3a4 ausa no | 1 geHn mocje | 3 AeHBb mocJe Y Y 2 Mecsa
HeJ/leJIM MocJjie | Mecs| rmocJie
o0ryueHust odurydeHust odsrydeHust nocie
o0JIydeHus o0JydeHus
o0JyyeHus
Mn Me=198 Me=199 Me=199 Me=226 2;27359, 1\21;32;%‘5
(ke Nel) (185; 229) (191,50; 226) (191,50; 226) | (219,50; 242,25) 254,50) 287.75)
Mn 1(\;[8:22154 Me=210,50 Me=214 Me=226,50 1\’[(;26325 5’? 0 g;sz
(axcm.Ne2) 23725 (200,25; 235) | (203,75;237,75) | (202,50, 251,25) 261,75) 286,75)
350
—e—56MN021-1
300 {1
—®—56Mn021-2
{1)
250 561n021-3
(1)
- 56MnO21-4
200 i
—#—56Mn0O21-1
150 ()
—&—56Mn021-2
2
100 —+—56Mn021-3
()
———56Mn021-4
50 2
0
3ad gHA oo 1-ii geHb 3-i geHb Yepes2 HYepesl mecAy Yepes2
Dﬁ]’l\l"lEHHﬁ nocne nocne Hefenu nocne nocne MedAlua nocne
ofnyueHua oBnyueHma obnyueHua obnyuenua ofnyueHma
Puc. 2. Bec sicugommulx nocie oonyuenus
25000
20000
—e— 560N
{3Kcm.MNel)
15000
10000
—=— 56Mn
5000 {3Kcn.Me2)
0

3ad gHa go 1-ii geHe 3-igeHe Yepes 2 Yepes 1mecay Yepes 2
obayueHua nocae nocae Hegenu nocae nocae MecAlENoCne
obnyueHuA obnyueHuA obnyueHuA obnyueHuA obnydeHuA

Puc. 3. ﬂeueamenbnaﬂ AKMUBHOCMb HCUBOIMHBLIX NOCE 06]lylleHu}l

MOy YCHHBIC JAHHBIC OTIINYAINCH OT HOPMAJIBHOTO pacipe-
JIENICHUs], PE3YIIBTAaThl AHATU3UPOBAIUCH C TPUMEHEHHEM
HEapaMeTPUYECKOT0 CTATUCTHYECKOTO KpUTEpHs Y-
kxokcona (SPSS, Bepcust 20). B onmcarenbHO# cCTaTUCTHKE

© GMN

JUTS Ka)KJ0T0 MTOKa3aTels onpeaessum 3Hauenne Me, 25 u
75 xBapTuieit. CTaTUCTUYECKN 3HAUMMBIMHU CUUTANHN Pa3-
nnuus 1pH 3Hadenusx p<0,05. B Tabnuue 1 nmpuBeneHbt
M10Ka3aTeN! OIHCATEIbHON CTATUCTHUKU 110 BECY KPBIC.
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Tabnuya 2. Iloxazamenu 10KOMAMOPHOU AKMUBHOCTIU 8 PA3TUYHbBIE NEPUOObL 0OTYUeHUs

JlokoMoOTOpHAA AKTHBHOCTH
Kprbica 3a4 qua g0 | 1 genb mocae | 3 geHb mocie Cnyers 2 Cnyers 1 Cnyers 2
HeJleJIn MocJje | Mecsil ocjIe | Mecsia rnocJje
o0/1yueHus 00/1yueHus 001yueHnst
001yueHus 00/1yueHus 00/1yueHus
**Mn Me=11049 Me=11327 Me=12642 Me=8646 Me=8673 Me=9559
(okcm.Nel) (8762; 17000) | (7927; 11817) | (9144; 16576) | (8079; 9265) | (7378;9655) | (9113;10390)
Me=16205 Me=17713 Me=20356 Me=22584 Me=16921
56 _
(BKCE/Iﬁoz) (14818; (171\/;‘;9_1301?35) (16284; (17781; (21851; (15854;
o 21387) ’ 21393) 22698) 24088) 20009)

Ha puc. 2 moka3aHo, 4To mociie BO3AEHCTBUS HOHU3UPY-
OIIETO M3ITyYEHHS B Pa3HBIX J03aX BEC HKCIIEPHUMEHTAb-
HBIX J)KUBOTHBIX OCTaBAJICSI B MpeJieNiaX HOPMBbI, He ObLIO
PE3KHX MaJeHUH WX B3JIETOB, YTO, BO3MOXKHO, CBSI3aHO
C MHATaHUEM, MTOCKOIBKY KPBICHI MPUHUMAIHA KOPM IS
71a60paTOPHBIX KUBOTHBIX, B COCTaB KOTOPOTO BXOIMIU
MIPOTEUHBIL, )KUPBI, KpaxMaJl, caxap, MUHEPaIIbl, AMAHOKHC-
JIOTHI, pa3IMYHBIC BUTAMUHEI, )KUPHBIE KHCIIOTHI, a TAKKe
(osreBast KUCIIOTA.

B o6oux skcniepuMeHTax HadajabHAs aKTUBHOCTH PACIIBI-
JIEHHOTO MopoIiKa cocrasmia 2,74x10% bk, ogHako BBUIY
MIPUHYINTEIHFHON BeHTIIIAIIUY /1032 BHYTPEHHETO 00Tyde-
HHUS BO BTOPOM 3KCIIEpUMEHTE ObljIa 3HAYUTEIHHO HUKE,
4YeM B IIEpPBOM, HECMOTPS Ha OAMHAKOBYIO HadaJbHYIO
AaKTUBHOCTB, YTO OTPA3MUIOCh Ha AKTHBHOCTH KMBOTHBIX
(puc. 3), naHHbIE MPEACTABICHBI B BHUAEC MEAWAHBI JJIs
Ka)XJI0M TpyIIbI.

CornacHO KpUTEpHIO YHIIKOKCOHA, B IEPBOM 3KCIIEPUMEHTE
BBISIBJICHO BIMSIHME MOHM3UPYIOLIErO M3ITy4YeHHs] Ha JIOKO-
MOTOPHYIO aKTUBHOCTH (Z=-6,653, p=0,001), a B0 BTOpoM
TaKOTo BIMSHUSI He 0OHapy»xeHo (Z=-0,841, p=0,4). JlanHbIe
TI0 OITUCATENHHOM CTATUCTHUKE MPEACTABICHEI B TAOHIIE 2.

BHyTpeHHe 00i1yyeHre KPbIC B IEPBOM 3KCIIEPUMEHTE CO-
craBuiio 0.15+0.025 I'p, Bo BTOpom - 0.041+£0.0075Tp, uto
COOTBETCTBYET MaJIbIM J103aM. [IpoBe/ieHbI UcCie10BaHus
10 I TETLHOMY BO3JecTBHIO MalTbix 103. A.K. I'ychkoBa
MPUBOJUT aHAJIN3 BBISBICHHBIX OTKIIOHEHUH CO CTOPOHBI
HEpBHOI CUCTEMBI y pAOOTHUKOB PaIHOXMMHUYECKOTO IIPO-
M3BOJICTBA, KOTOPBIE CBSI3aHbI C JO30H U JJTUTEIbHOCTHIO
JydeBOro BozzeicTBus. B mccnenoBanuu [1] mokasaHo,
YTO MPOBEJCHHbIC HAOMIONEHHsI OATBEPXKAAIOT JIUTEpa-
TYpHBIE JJAHHBIE O BBICOKOH YYBCTBHUTEILHOCTH HEPBHOM
CUCTEMBI K O0JIYYESHHUIO 1 U3MEHEHHSIX HEPBHOM CUCTEMBI,
MPOSIBIISIFOLIMXCS] KOMILJIEKCOM MaTOJIOTUYECKUX CUMIITO-
MOB. OcOOEHHOCTH BBIPaXEHHOCTH MEPBUIHBIX PEAKITHH,
4acToTa U POPMBI HAXOASTCSI B 3aBUCHMOCTH OT BHEIITHETO
0o0yueHus.

E.B. JIsiceHko [5] n3yuni BIUSHHE MAIBIX 103 HOHU3UPY-
OIIEeTO N3TyYeHNS Ha HEPBHYIO CUCTEMY Y JIMKBUIATOPOB
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nociencTBui aBapun Ha YepHoObutbckOl ADC. [[Bura-
TENIbHbIE HAPYIIEHUS] ObUTU BBIPAXKEHBI B CHIDKCHUU WU
OTCYTCTBUHU CYXOXHJIBHBIX PE(IIEKCOB B KOHEYHOCTSX.
CoracHO dKCIIepUMEHTaIbHOM padoTe Achanta Pragathi
et al. [10], noHH3UpYIOIIEE M3IyUYeHHE CIIOCOOCTBYET
YXY/ILICHUIO aCCOLMATHBHBIX BOCTIOMHUHAHHH.

W3BecTHO, 4TO B KOMIUIEKCE JICUCHHUS] OHKOJIOTHYECKHUX
3aboseBanuii mpuMmensieTcst xumuorepanust. Caitlin Feiock
et al. [11]mpoBenu skciepuMeHT Ha rpei3yHax. OHH 1M0-
JISJIUIIN )KUBOTHBIX Ha JIBE TPYIIbI, OJHUM B IPaBYIO
3aJIHIOI0 KOHEYHOCTh JIeNIANI UHBEKIMU C METOTPEKCATOM,
JIPYTHM 00JTydaiu Ty ke 001acTh. COrIacHO MOTy4YeHHBIM
MU JaHHBIM, U3JIy4CHHUE JaXKe Ha OTJAJICHHBIX Y4acTKax
OpraHu3Ma BbI3bIBACT 3HAYUTEIIbHBIE N3MEHEHUSI B KJIETKAaX
MO3ra, 4TO BIIUSET Ha KOTHUTUBHYIO (DYHKIHIO.

B akcriepuMeHTaIbHBIX MCCIEHIOBAHUIX 110 U3YUYCHHIO
KOTHUTHUBHBIX (DYHKIIMH OYEHb YacTO HMPUMEHSIETCS] TECT
OTKpBITOE T0JIE B pa3HO# ero Mmoaudukaiuy, eme B 1934
rogy C.S. Hall [13] npemyioxxun perucTpupoBath ropu-
30HTAJIbHYI0 aKTUBHOCTh MIICKOITUTAIOIINX. [[0/I01IBITHBIE
JKMBOTHBIE B 3aBUCHMOCTH OT CBOETO TICUXOIMOIIMOHAIb-
HOT'O COCTOSTHHSI BBIIOJIHSUTH OTIIMYAIOIINECS IPYT OT JApyra
nerkeHwst [12,18].

BoiBoabl. Pa3paboTanHas MeTOIMKAa UMEET MpEeUMYyIie-
CTBO TI€peN OCTANbHBIMH, TaK KaK HET HEOOXOAMMOCTH
nepecaXuBaTh )KUBOTHOTO U3 OOKCa B TECTHPYEMOE TIOJIE.
[Iepenoc >KHBOTHOTO ¢ MECTa Ha MECTO CO3/A€T JOTOTHH-
TEJIbHBIN CTPECC AJIs HETO.

B pesysnbrare rccienoBanus 0OHaPYKEHO TOHKEHUE JIBH-
raresibHON aKTUBHOCTH B [IEPBOM PKCIIEPUMEHTE, IJ1€ IIPOBO-
JIAIIOCH 00MydeHre 0e3 MPUHYAUTENFHON BEHTHISIIH. Bo
BTOPOM 3KCIIEPUMEHTE, BBUJLY IPHHY/IUTEILHOM BEHTHIISILIUY,
J103a BHYTPEHHET0 00JTyueHHs1 Obljla HUKE, YTO HUKAK HE OT-
Pa3UIIOCh Ha JIBUTATElIbHON aKTHBHOCTH JKMBOTHBIX.

O0iyueHue MpoBeICHO HHTANSIIMOHHBIM MeToioM. [Tosty-
YEeHHbIE JaHHbIC TI03BOJISIOT Pa3paboTaTh HOPMBI [TOBE/IE-
HUS 1711 TUKBUAATOPOB aBapuii Ha ADC ¢ 1IeTTbI0 CHIDKEHHUS
BJIMSTHUSL MAJIBIX /103 OOJIyYEeHHUS] HA HEPBHYIO CHCTEMY.
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SUMMARY

INFLUENCE OF IONIZING RADIATION ON THE
LOCOMOTOR ACTIVITY AND BODY WEIGHT
OF RATS

ISaimova A., !Chaizhunusova N., 'Kairkhanova Y.,
"Uzbekov D., *Hoshi M.

ISemey State Medical University, Semey, Kazakhstan,
’Hiroshima University, Hiroshima, Japan

The aim of our study was to study influence of ionizing

radiation on the locomotor activity and body weight of
rats, for this animals was irradiated by via inhalation.
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Beta- emitter 56Mn was obtained by neutron activation
of powdered MnO2 by using nuclear reactor IVG.1M
(experimental facility «Baikal-1», Kurchatov, Kazakh-
stan). Exposure of rats to radioactive powder had two
way, the first experiment was contained only air filter
for animal’s breathing and the second with the system
of forced ventilation. Also we developed the method
for observation of the locomotor activity of rats, based
on quantitative data. The experiment was conducted
on 8 «Wistar» breed white laboratory rats. Statistical
analysis was performed using descriptive statistics and
non-parametric test.

Based on our data, we can say that our method has the
advantage over the others is that there is no need to move
about the animal out of the box in the test field. So we
reduce animal stress factor, as the transfer of an animal
from one to second place creates additional stress for him.

The initial activity of the pulverized powder in both ex-
periments were 2,74x108Bq, but in the second experiment
when we used the system of forced ventilation, internal
radiation doses were 0.041+£0.0075 Gy, this didn’t have
effect on locomotor activity of rats (Z=-0,841, p=0,4).

In the first experiment where we used only air filter for an-
imal’s breathing internal radiation doses were 0.15+0.025
Gr, that showed a decrease in locomotor activity in rats
(Z=-6,653, p=0,001).

After exposure to ionizing radiation changes in the mam-
mals' weight were not found.

Thus, based on our data we have made conclusion, that
even after a single irradiation at low dose 0.15+0.025 Gr
changes occur in the nervous system.

Keywords: locomotor activity, experiment, rats, S6Mn,
low doses, weight of rats

PE3IOME

BJIUAHUE MOHU3UPYIOIIMEI'O N3JIYUEHUS
HA JIOKOMOTOPHYIO AKTUBHOCTb 1 MACCY
KPBIC

ICanmosa A.JK., 'Yaiizkynycosa H.K.,
'Kaiipxanosa bl.O., '¥36exoB /I.E., 2Xommu M.

"Tocyoapcmeennviii meduyunckuil ynusepcumem, Cemelti,
Pecnybruxa Kazaxcman, *Ynueepcumem Xupocumel,
AHnonus

C nenblo u3yueHus Onmxaimux 3QQexToB BIUSIHUS
HEUTPOHHOTO M3IYYCHHUS HA JIOKOMOTOPHYIO aKTHBHOCTh
M Maccy, KpbIC 00JIyYald WHTAISIHOHHBIM METOIOM.
Bera-uznyuarens **Mn ObUT MONTyYEH MyTeM HEHTPOHHOI
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MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
LSIS@HOZIRM LSFIRNGO6(M LOSBLI6()

akTuBaluu nopomka MnO, na suepaom peakrope MBI 1M
(3xcnepuMeHTanbHas yctaHoBka «baiikan -1», 1. Kypua-
ToB, Kaszaxcran). IIpoBenu nBe cepuu 3KCIepUMEHTa C
NPUHYIUTEIBHON BeHTHIIAIMel u 6e3 Hee. /st moncyera
JIBUTATEJIbHOW aKTUBHOCTHU pa3padoTad HOBYIO METOIHKY,
OCHOBaHHYIO Ha KOJIMYCCTBCHHBIX TaHHbIX. B xauectBe mare-
pHasa uConb30BaH 8§ Ta0OpaTOPHBIX KpbIC TOpob! Bucrtap.

CraTucTH4ecKuit aHaIN3 IPOBOIMIICS C IPUMEHEHHEM OIHU-
CaTeJIbHOM CTAaTUCTUKU U HEIAPAMETPUUECKOTO KPUTEPHUSI.

ABTOpBI pazpabOTai METOUKY, TPEUMYIIECTBO KOTOPOI
3aKJIFOYAETCS B TOM, YTO HET HEOOXOAUMOCTH Mepecaku-
BaTh JXMBOTHOTO M3 DOKCa B TECTUPYEMOE TOJIE, TEM CaMbIM
CHMYKasl CTPECCOBBIH (haKTop y Hero.

B pesysnbrare uccienoBanus 00HAPYKEHO MOHKEHUE JIBH-
rarejIbHOI aKTHBHOCTH B TMCPBOM DKCIICPUMCHTE, I7IC ITPOBO-
JIJIOCH OOJTyucHHE 0€3 MPUHYIUTEIBHON BEHTWIAINH. Bo
BTOPOM SKCIICPUMEHTE, BBUY HpHHyI[I/ITeH]:HOﬁ BCHTHWIALINHU
J103a BHYTPEHHETO 00TyYCHUsI ObUTH HIDKE, YTO HUKAK HE OT-
Pa3snuiioch Ha [[BHFaTeJ'IbHOﬁ AKTUBHOCTH KHBOTHBIX.

[TonmydeHHbIC AaHHBIC MO3BOJIIOT Pa3paboTaTh HOPMBI
MOBEJICHNUS JUTS JIMKBUATOpoB aBapuil Ha ADC ¢ nembio
CHUXKCHHUS BJIIMAHHA MaAJIbIX 103 O6J'Iy‘-I€HI/IH Ha HEPBHYIO
CHCTEMY.
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BJIMSAHUE AHETUJIHUCTENHA, KOPBUTUHA 1 UX KOMBUHALIMN
HA ®YHKIHUOHAJIBHOE COCTOAHMUME INEYEHU ITPU TOKCUYECKOM I'EITIATUTE,
BBI3BAHHOM ITAPALHETAMOJIOM, ¥ KPBIC

Tonrangse M.B., Aureaasa H.A., "JInayamsuiu K.H., OxyrxaBa M.B., ITaukopus K.3.

Tounucckuii 20cyoapcmeenHblil MEOUYUHCKUL YHUBEPCUMen, 0enapmamennm GapmakomepanuiL;
*40 "Curatio", Tounucu, [ pysus

IToBpexparoniee AeicTBUE JEKaPCTBEHHBIX CPEJCTB HA
OpraHbl U CHCTEMBI OpTraHHW3Ma HU3BECTHO C IITyOOKO
npeBHocTU. Bo Bropoii monoBune XX Beka mociie Hayana
MPOMBIIIJIEHHOTO MPOU3BOJICTBA JIEKAPCTB U BHEJIPCHHUSI B
METUIMHCKYO PAKTHUKY OOJBIIIOTO YHCIIA JICKAPCTBEHHBIX
MIPEnaparoB C BEICOKOH OMOIOTHYECKON aKTUBHOCTBIO, 0€3-
OIMAaCHOCTh JIEKAPCTB CTajla 0CO3HABATHCS KaK 3HAYMMasi Me-
JUIIMHCKAS, COIUANIbHAS U SKOHOMHUYECKast mpooiema [1].

[TpoGrema renaToTOKCHYHOCTH JIEKAPCTBEHHBIX CPE/ICTB
SIBIISIETCSL BCe OoJiee akTyallbHOM BO BCEM MHpE, O YeM
CBHUJICTEIBCTBYET PETUCTPHUpYyEMasi 4acToTa MOOOYHBIX
a¢dexroB ekapcTB y 1-10 6onpubIx Ha 1000 ciryuaes [4].
B Hactosmee Bpems usBectHo 6onee 1000 mpemaparos,
00JIaIaroNMX TeraToTOKCHYHOCThI0. JIekapcTBeHHas Te-
MAaTOTOKCUYHOCTH SIBJISIETCSI OCHOBHON IPUYMHON OCTPOH
(YyTBMHHAHTHOW HEOCTATOUYHOCTH TE€YEHH, TPeOyIoIeH
tpancrutantanuu. B CILIA B 15% ciy4aeB He0OX0IMMOCTh
TPaHCIUIAHTAllUY [IEYEHH CBsI3aHa C MPUMEHEHHEM Mapa-
neramora (arneramuHoden) [4].

[Tapameramol1, MUPOKO MPUMEHSEMBIH JKapOIIOHIKAIO-
WA ¥ aHAJIBIeTUYCCKHUN Tpernapar. B TepaneBTHYecKix
J103aX OH He 00JafaeT renaroTOKCHYHOCTHIO, HO MPHU
MIPUMEHEHHH B BBICOKHX 103ax (10-15 r u Gonee B cyTkn)
BBI3BIBAET BBIPAXKEHHOE MOpakeHue remnarouuton [9,11-
14]. I'enaToTOKCHYHOCTH TTapareramosia 00yCIOBICHA €T
MetabomutoMm. B I a3e meTabonm3ma, oy Bo3neiicTBreM
nutoxpoma P450 mapanieramon npeBpaiiserca B TOKCH-
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yeckuid Mmerabonut N-napa-6enzumuHoxuHoH (NAPQI),
KOTODBI KOHBIOTUPYET C IIFOTaTHOHOM M 00pa3yeT He-
TOKCHYHBIN BOIOPACTBOPUMBIN HYKJICO(DHIBHBIN IPOITYKT.
[Ipu nprMeHeHnH ke apareramosa B TOKCHYECKHUX J103aX
n3-3a ie(UIITa III0TaTHOHA 00pa3yeTcst BHICOKAs! KOHIICH-
Tpauust N-napa-6enznmunoxuaona (NAPQI), kotopsii,
SIBJISIICH CBOOOJIHBIM PaJMKAJIOM, IIPUBOJHUT K aKTHBAINU
MEPEKUCHOTO OKHCIICHHSI JIMIUAOB B TENATOIUTaX U WX
rubenu [9,11-13].

O6cyxnaemeie B uteparype [8,9,11,12,14] nmatorene-
THYCCKUEC MEXAHU3MBI OCTPOTO TOKCHUYECKOTO reraTuTa
U aHaJIu3 MEXaHU3MOB 3(D(PEKTUBHOCTH IeMaTONPOTEK-
TOPOB [7,8] MO3BOJSIOT 3aKJTFOUUTH, YTO (hapMaKOJIOTH-
YECKHUE MpernapaTsl, 00JIaIafoIIue BEIPaKCHHBIM aHTH-
OKCHUJIAaHTHBIM, MPOTUBOBOCIIAIUTCIHHBIM, aHTHAIIO-
TO3HBIM JICHCTBUEM M HOPMAITU3YFOIINEC YHEPTeTHYCCKUN
00MCH, 0OKa3bIBAIOT HOPMAJU3YIOIICE BO3ICHCTBUC U HA
(DYHKIMOHATBHOE COCTOSIHIE MEYCHH TPH TOKCUYECKHUX
MOPAKCHUSX.

HOCKOJ’ILKy Opu UHTOKCHUKAIIMU HapancTaMoJIOM HC-
TOHIacTCA 3alac IJIF0TaTHuOHA, 0a3UCHBIM npenaparom
npu JCYCHUn Hapa].[eTaMOJ'IOBOﬁ HHTOKCHUKAIIUW IICYCHU
ABIACTCA allCTUIINUCTCHUH, OAHAKO, B TAXKCIIbIX CIIydadX
TOKCHUYCCKOT'O IMMOPAKCHUA NCUCHU, KOPPCKIUA HC YI1ACTCA.

N3BeCTHO, YTO BBIPAKCHHBIM AHTHOKCHIAHTHBIM 3(-
(hexrom obmamaet kBepuetu [3,10], ogHako ero OMom0-
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CTYMHOCTb NPH TIEPOPaIbHOM BBEJICHUHU O4eHb HU3Kas.B
MOCJIeIHHE TOJIbI CUHTE3UPOBAH BOJOPACTBOPHUMBIIL
npernapar KBepleTHHa — KOPBUTHH ISl BHYTPHBEHHBIX
nHbeknui, npoussoactsa 3A0 HIIY «bopmarosckuit
XD3». KopButun obnaaer MeMOpaHOCTaOHIN3UPYIOLINM,
AQHTHOKCH/IAHTHBIM, aHTUKOAT'YJIIHTHBIM, aHTHAr PEraHTHBIM
AHTUANIONTOTUYCCKUM 3(heKkTamu [5,6] U UCTIOB3YEeTCs IS
JICYCHUsI OCTPOTO HAPYIICHUsI KOPOHAPHOTO KPOBOOOpallie-
HUSL U MH(APKTa MHOKap/a, JACKOMIICHCAIIMH XPOHUYECKOI
CepJeYHON HEIOCTATOYHOCTH, OCTPOTO MIIEMHYECKOTO
HapyIICHHsS MO3TOBOTO KPOBOOOPAIICHUS, XPOHHYECKHX
UILIEMHYECKHX 3a00JIeBaHUI TOJIOBHOTO MO3ra, penepgysu-
OHHOTO CHH/IPOMa MPH XUPYPrUUECKOM JICYEHHH, OOIBHBIX
OOJNIUTEPUPYIOIIUM aTePOCKICPO30M OPIOIIHON a0pPTHI U
nepudepnueckux aprepuil. Cnemyer oOpaTuTh BHUMaHHUE,
YTO I'eNaronpoTeKTOpHas aKTHBHOCTh KOPBUTHHA HE HCCIIe-
JIOBaHA ¥ B TIEPEYHE KIMHUYECKUX TOKA3aHUH KOPBUTHHA
OTCYTCTBYET OCTPbIi1 TOKCUYECKUI I'elaTuT.

Lenbio wccnenoBanus SBUIIACH OICHKA 3()h(DEKTHBHOCTH
AlETUIIIUCTEUHA, KOPBUTHHA U MX KOMOMHAIMH MPH
OCTPOM TOKCHYECKOM TelaTuTe, BHI3BAHHOM I1apaliera-
MOJIOM y KpBIC.

Martepuaj U MeTOAbl. DKCIIEpPUMEHTAJIbHBIE HCCIe-
JIOBaHMSI MIPOBOJMINCH Ha 50 MONOBO3PENBIX OEIBIX
KpbIcax camIiax nopojsl Bucrtap ¢ maccoii Tena 150-180
. JKUBOTHBIX cOJeprKalu B CTAaHJAPTHBIX YCIOBHUAX
BHUBapHs ¥ OHM IOJydadu CTaHIAapTHBIA kopM. Ilepen
HayaJIoM 3KCTIIEPUMEHTAa BCE JKUBOTHBIE COICPKATHICH B
KapaHTHHE, UX B3BELIMBAJIM U OCMaTPUBAIHU B TCUCHUE
10 nueit. OCHOBHBIMU KPUTEPHUSMHU BKJIIOUEHHUS B JKC-
MEepUMET SIBISUIMCH: COCTOSHHE BOJIOCSIHOTO MOKPOBA,
MoBeJleHNe M 00llee COCTOSHME, JMHAMUKA JIBUXKE-
HHUSI, aKTUBHBIN IIpUeM nuu. Te KMBOTHBIE, KOTOPbIE
YIOOTBJIETBOPSUIM KPUTEPUSIM BKIIOUECHHS ObUIM paH-
JIOMH3HUpOBaHHBI Ha 5 rpynmn (mo 10 KpbIC B KaXK70MH).
Jl1s MonenupoBaHusa OCTPOTO TOKCHYECKOTO TeraTuTa
HCIIOJIB30BATM MHBEKIIMOHHBIN pacTBOp Mapalneramoia
(mepanran 10mr/mi, UPSA) B no3e 750 Mr/Kr, KOTOpBIit
BBOJIMJIM KPBICAM OJAHOKPATHO BHYTPHUOPIOMIUHHO. [[1s
JIeYeHHUS] TOKCUYECKOTO IermaTUTa BBOJMUIIN alleTHJILH-
creuH (acuct, 300 mr/3mi, IDOL) B no3e 40 mr/kr, B/0,
KOopBUTHUH B 1103¢ 100 Mr/kr, B/0. DKCIIEpUMEHTaIbHbIE
IPYINBI )KUBOTHBIX: KOHTPOJbHAsA TPYyIIa >KMBOTHBIX
N1 (MHTaKTHBIC); KOHTPOJIbHAS TPYINA KUBOTHBIX N2
(OCTpBINt TOKCHYECKHH TeNnaTuT); MOJONBITHAS Tpymna
KHUBOTHBIX N3 (OCTpBIN TOKCHYECKUI renaTuT +areTHiI-
LUCTEHH); TOJONBITHASA TPy )XKUBOTHBIX N4 (0CTpBIit
TOKCHYECKUN renaTuT+KOPBUTHH); MOJOMBITHAS IPyIIa
XKHUBOTHBIX N5 (OCTpBIN TOKCHYECKU renaTuT+ areTI-
LIUCTEUH +KOPBUTHH).

Bce uccienyemMsle npenaparsl B IOAONBITHBIX I'PYIIAaX
)kUBOTHBIX N3, N4, N5 BBoamiu 3a 1,5 yaca 1o moze-
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JUPOBAHMS OCTPOTO TOKCHYECKOTO TeraThTa 1 3aTeM B
TedeHue 3 qHel onHOKpaTHO. JKUBOTHBIM KOHTPOJILHON
rpynme N1 BBoanian (GU3HONIOrHUECKHi pacTBOp B K-
BHBAJICHTHOM 00beMe. DG (PEKTUBHOCTh MpeEnapaTros
OIICHUBAJACh MIOCPECTBOM UCCIEAOBAHMS CIACAYIOINX
napameTpoB: MOBEJCHYECKHE PEaKLHHU, JIETAIIbHOCTD
JKMBOTHBIX, OTHOCHTEJIbHAS Macca NeYeHH, OnoXHUMHU4ec-
KHe MoKa3aTesn pyHKIMOHAIBHOTO COCTOSIHUS IEYCHHU
MapKephbl LIUTOJU3a -ajlaHnHaMuHoTpaHcepasa (AJIT) u
acniapraramuHoTrpancdepasza (ACT), mapkepsl XoiecTa-
3a -menouHas gocdaraza (I11D), oOmmit 1 cBOOOTHBIN
O6unupyOuH; III0K03a.

Ha 4 cyTtku ocraBmiuecs B JKUBBIX KUBOTHBIE OBLIH
JIEKAIMTHPOBAHBI 0] 3(PUPHBIM HAPKO30M M B IJla3Me
kpoBu onpenemsuin ALT, AST, menounyro docdarasy,
o0muii 1 cBOOOIHBIN OMITHPYOUH, TIIFOKO3Y, UCIOIB3YS
MOJIyaBTOMATHYECKUH OMOXMMHUUYECKHUI aHaJInu3aTop
RT-1904C u nabopsl peaktuBoB ¢upmbl “Humana”.
CratucTHyeckyo 00paboTKy pe3ylbTaToB MPOBOJIUIH
C MOMOIIBI0 KOMIIBIOTEPHOM nporpaMmsl “MTBI11%.

Pe3yabTarthl u ux o0cyxaenne. OTHUM U3 KPUTEPUEB
o1leHKY 3P PEeKTUBHOCTH UCCIIeNyeMBbIX (hapMaKoIoru-
YECKHUX IMpenapaToB MPU TOKCUYECKOM IelaTuTe sBIs-
Jach BBDKMBAEMOCTH )XMUBOTHBIX. [ MO€NIb )KMBOTHBIX
HaOJroa1ack Ha 2 CyTKH MOCJIe IPUMEHEHHUS naparie-
tamona u cocrasmia 50% (trabnuna 1). [Ipu neuenun
TOKCHUYECKOTO TIemaTUTa aleTUJIIUCTEHHOM (I0J0-
NBITHAS Tpynmna KUBOTHBIX N3) Ha 2 CyTKH JeTallb-
HOCTb He oT™Meuasiach. Ha 3 cyTku morudnu 2 KpbICh
u3 10 (20%). AHamOTHYHBIN pe3ynbTar ObLI MOJyUeH
U MIPH JCYEHUH TOKCHUYECKOTO IenaTuTa KOPBUTHHOM
(momombITHAS TpyMNna KUBOTHBIX N4), mpu KOMOUHHU-
POBaHHOM NPUMEHEHHUH alleTHIINUCTEHHA U KOPBUTHHA
(momombITHAsA Tpymna KMBOTHBIX N5) JIeTaabHOCTH
JKUBOTHBIX B TEUEHUH BCETO Nepuoja HaOIIOACHNUS He
oTMevasach. KnnHudeckas kapTHHA KUBOTHBIX IPHU
MHTOKCUKAIUU TMapaleraMosioM (KOHTpPOIbHas Ipymnmna
JKUBOTHBIX N2) XxapakTepe3oBajach TUIOIUHAMEHN, CHU-
JKEHUEM amMeTuTa, 3aTOPMOKEHHOCThIO, U3MEHECHUEM
HIEPCTHOTO MOKPOBA, HAOII0AAIOCH TAKXKe JOCTOBEPHOE
MOBBIIICHNE OTHOCUTEIHHON MacChl IEUEHHU B CPABHEHUHU
c Hopmoii B 1,7 pa3 (tabauna 1). OTHOCUTeIbHAS Macca
cepAla U MoYeK He M3MEHMJIaCh MPU MHTOKCUKAIIUY Ta-
pareraMosoM (KOHTPOJIbHAs I'pyIIa >KMBOTHBIX N2) n
MIPU JICUCHUH renaTuTa (TIOIONBITHBIC TPYIIIBI dKUBOTHBIX
N3, N4, N5) B cpaBHEHUH C HHTAKTHBIMU >KUBOTHBIMH
(koHTpOJBHAA Tpynna >KUBOTHBIX N1), 4TO KOCBEHHO
CBHJICTEJILCTBYET 00 OPraHOTPOMHOCTH MOBPEKAA0-
IIeTO ACHCTBUSA MapaleraMona B OTHOLICHUHU MEUYCHH.
B mopgonsiTHBIX Tpynmax N3, N4, N5 npu neueHuun
renaTuTa KJIMHAYECKas KapTHHA YJIydIlanach, a TAaKKe
JIOCTOBEPHO CHMYKAJach, MPAKTUYECKH 0 HOPMBI, OT-
HOCHUTEJIbHAS Macca MeYeHH.
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Td6ﬂuud 1. TIlokazamens JemajitbHocmu, OMHOCUMENbHOU MACCHL nedenu, cepdua, U no4YeK y JHCUu6OMHblX
IKCNEePpUMEeHmalbHblX cpynn npu oCnmpom moxKcuieckom cenamuime

Moka3zareas | JlerasbHoCTh OTHOCHUTE/IbHAS OTHocUTeILHAS OTHOCUTEe/IbHAS
I'pynnbr % MAacca MeYeHHu I macca cepaua r Maceca Mo4YeK r
N1 xoHTpONBHAS (HHTAKTHBIE) 0% (10/10) 42,13+1,94 3,98+0,1619 8,009+ 0,650
N2 konTpobHas 50 % (5/10)* 75,4242,08* 3,780+0,0377 8,72+0,500
(TOKCHYECKUH TeTaTHT)
N3 nononnrtas (Toxemaeciuit | o e 43,131,12¢ 3,875+0,0324 7,888+ 0,290
renaruT+aleTHILUCTENH)
N4 noponrtas (Tokeuaeckuit | o ) )ue 42,362+0,719 3,925+0,287 7,025+ 0,427
renaTuT+KOPBUTHH
NS5 nonmonsiTHas
(toxcuueckuit rematut+ | 0% (10/10)* 42,06+1,32 3,890+0,325 8,033+ 0,186
AIETHIIIINCTENH +KOPBUTHH)

p<0,05

* - cmamucmuyecku 00cmosepHoe omaudiue om KOHmMponsHou epynnel N1;
Y- cmamucmuuecku 00cmosepHoe omaudiue om KOHmpoabHou epynnsl N2;

- emamucmuuecku 0ocmogeproe omaudue noOONLIMHoU epynnst N5
om nooonvimuot epynnet N3 u nooonvimnuoii epynnet N4

Ta@mua 2. Buoxumuueckue nokazamenu KPOBU IHCUBONTHBLX NPU OCMPOM MOKCUHYEeCKOM cenamume

I'pynnsl
KOHTPOJIbHAS nogonbiTHAs N3 nogonbiTHAs N5
KOHTPOJILHAS . nojponsiTHAs N4 .
N2 (ToKcHYeckuii . (TokcHYecKuii
N1 . (ToKCHYecKkuii
(ToKCcHYecKuii renaTut+ renaTurt+
(MHTaKTHBIE) renaTur+
rernaTur) AlEeTUJIHMCTENH) ANEeTHJIHCTEHH
KOPBHUTHH
+KOpPBUTHH)
IMokazaTenp
AJIT E/n 4,439+0,934 63,24+4,91* 6,184+0,460~ 5,946+0,563 4,443+0,855%0
ACT E/n 3,560+0,558 42,00+4,85* 4,881+0,451* 4,81940,456¢ 3,609+0,531x°
1P E/n 150,2+£21,5 479,0+£128%* 163,64+8,36* 164,77+£9,19* 141,42+6,00*°
OOt
OmTUpyOuH 3,50+£2,51 29,64+6,07* 8,17£1,33* 8,274+0,965* 3,79+1,30%°
MMOJTB/JT
CBOOOIHBII
OmmupyOuH 4,50£1,95 33,66+9,43* 7,64+1,03* 7,76+1,13* 4,46x1,77
MMOJIB/JT
Tnokosa 5,546+0,439 | 10,038+0,418% | 7,06634+0,596* 7.23140,589* 5,906:0,467%
MMOJIb/TT

p<0,05

* - cmamucmuyecku 00CmogepHoe omaudiue om KOHmponsHou epynnel N1;
T - cmamucmuyecky 00CMo8epHoe OMaUdUe Om KOHmpoabHou epynnsl N2,
- emamucmuuecku 0ocmogeproe omaudue noOONLIMHoU epynnst N5
om nooonvimuotl epynnvl N3 u nodonvimnou epynnet N4

14 pa3, ACT B 11,8 pa3, LLI® B 3,2 pasa, KOHIEHTpALUU
o0rrero OuupyouHa B 6,5 pas, npsiMoro Omnupyouna B 7,5
pa3. MI3MeHeH#e BceX 3THX [0Ka3aTelieii CBUICTEIbCTBYET

Beenenue napaneramosna, B OTIMYUE OT KOHTPOJIBHOM
rpynnsl N1 (MHTaKTHbBIE KMBOTHBIE), COIIPOBOXKIAIOCH
YBEIMYEHHEM B CHIBOPOTKE KpoBU akTHBHOCTH AJIT B
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0 HapylleHHH (YHKIHOHAIBLHOTO COCTOSIHUS TICUCHH, B
YaCTHOCTH, O HAJIMYUH LIUTOJIN3A TENaTOLUTOB (yBeInde-
nue AJIT u ACT) u xonecrasa (yBeiaundenue 1L[®D, oOmiero
u npsimoro ouiupy6una). [TomydeHHble HAMU JaHHBIE CO-
IIacyloTCs C JaHHBIMM JUTepaTypsl [9,11,14].

CormnacHO nuTepaTypHbIM JaHHbIM [9,10,12,14] mapanue-
TaMoJIOBasi MHTOKCUKAIMsI TEYEHH CBs3aHa C W30BITOU-
HBIM HaKOIICHHEM TOKCHYeCcKOoro merabonura N-mapa-
ocu3uMuHOXUHOH (NAPQI), siBisirorierocss cBOOOIHBIM
paIrKaIoM, KOTOPBIH aKTHBUPYET MEPEKUCHOE OKHUCIICHHUE
JIITUJIOB, BHI3bIBAsI HAPYIICHHUE SHEPTETUIECKOH (DYHKIIMU
MUTOXOHJPUH, CIIOCOOCTBYsI IMOEIH IenaTroluToB, a B
TSOKENBIX CITy4asiX BbI3bIBACT (DYJIbMHUHAHTHBIA T'eNaTuT,
KOTOpBI 0€3 TpaHCIUIAHTAlUH TCYSHH 3aKaHYMBACTCS
JIeTaJIbHO.

IIpu TokcMYEeCKOM TemaTuTe renarornpoTeKTOpHOE Jei-
CTBHE aleTHJIMCTENHA MOATBEPKAAECTCS JOCTOBEPHBIM
CHIDKCHHEM OMOXMMHUYECKHUX TOKa3aTeeH KPOBU KH-
BotHbIX: AJIT B 10,2 paza, ACT B 8,6 pa3, ILI® B 2,9 pa3,
oOrrero ounupyouHa B 4,1 pas, cBOOOAHOTO OUIHPYOUHA B
4,4 paza, CHIYKEHHEM TIOBBIIIIEHHON OTHOCUTEIHLHON MacChI
nedeHu B 1,7 pa3a u J1eTaIbHOCTH JKUBOTHBIX B 2,5 pasa.
YcTaHOBJICHHBIN HAMHU IeMATONPOTEKTOPHBIHN 3 dekT arie-
TUJIIIUCTENHA COTIIACYETCs C TaHHBIMH JIUTEpaTyphl [2,4].

Kak u3BecTHO U3 JaHHBIX JUTEpaTypsl [2,4], remaronpo-
TEKTOPHOE JACHCTBHE alleTHIILICTEnHA 00y CIOBICHO HaJU-
yrieM SH -rpyriii, criocoOCTBYIONIMX YBEINYCHUIO CHHTE3a
IIOTATUOHA M HEUTpau3alueil TOKCUYECKOro NeUCTBUs
MeTa0boJuTa napaneramoa, SBISIOIErocs cBOOOTHBIM
paauKaIoM.

KopButun Takxe 061aaaeT J0CTOBEPHBIM renaTonpoTeK-
TOPHBIM 3((HEKTOM. DTO MOATBEPIKIACTCS JTOCTOBEPHBIM
CHIDKCHHEM OMOXMMHUYECKHUX MOKa3aTeleH KPOBU KHU-
BoTHBIX: AJIT B 10,7 pa3, ACT B 8,7 pas, LLID B 2,9 pa3,
o0riero ouupyouHa B 2,4 pasa, CBOOOTHOTO OMIUPyOHHA B
4,3 pa3za, OTHOCUTENILHOM Macchl edeHu B 1,8 pas, neranb-
HOCTH KMBOTHBIX B 2,5 pasa. [1o muTeparypHbIM TaHHBIM
CBCJICHHUS O TCMATONPOTECKTOPHOM JCUCTBUU KOPBUTHHA
OTCYTCTBYIOT, OJJHAKO HU3BECTHO, UYTO KBEPIIETHH, BOJO-
PaCTBOPUMBIM aHAJIOTOM KOTOPOT'O SIBJISIETCS KOPBUTHH,
00J1aJ1aeT TenaronpOTEKTOPHBIM [CHCTBUEM MPHU IKC-
MEPUMCHTAIbHOM TOKCHYECKOM TI'elaTHTE, BHI3BAHHOM
pudaMIHIITHOM.

KopBuTrH 00113/1a€T aHTHOKCHIATHBHBIM, aHTHKOAT yJISTHT-
HBIM, aHTHATrPEraHTHBIMU U aHTHANONTOTUYECKUM ACH-
cTBUeM [5,6]. AHTHOKCUAAHTHAsI aKTUBHOCTh KOPBUTHHA
CBsI3aHa C €ro ClI0COOHOCTHIO MHIMOUPOBATh MEPEKUCHOE
OKHCJICHHE JINTIH/IOB, CHIKATh KOHLIEHTPAIIMU CBOOOHBIX
paguKaIoB M TOKCHYECKHX NMPOAYKTOB MEPOKCHUAAIMH.
KopBUTHH TOPMO3UT aKTHUBHOCTb M IKCIPECCHIO KaTa-
Oonnyeckux (MPOOKCHJIAHTHBIX M MPOTEOTUTUYECKUX )
(GbepMeHTOB, MPUBOASIINUX K HAPYIICHUIO CTPYKTYPBI

102

MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
LSIS@HOZIRM LSFIRNGO6(M LOSBLI6()

(hochonunuaoB KICTOYHBIX MEMOpaH M OCBOOOXKICHHIO
CBOOOHBIX HUPHBIX KHCJIOT, yMEHbIIAET 00pa3oBaHUe
IUTOTOKCHUYECKOTO aHWOHA-CYNEPOKCH/IA, YTO OIpe/e-
JsIeT MeMOpaHoCTabMIN3upyolee AeHCTBUE Mpernapara.
KopButuHz 0011a1a€T IMyHHOMO/TYJIUPYIOIIMH U TIPOTHBO-
BOCTAJINTEIILHBIMA CBOMCTBaMHM, OJIOKUPYSI JINMTOOKCH-
TeHa3HBIN MyTh MeTa0OIM3Ma apaxuJa0HOBON KHUCIOTHI,
npeaoTBpalias o0pa3oBaHue OMOJIOTMYECKH aKTHBHBIX
MOJICKyJI JieHKoTpreHOB [S]. KopBuTHH OKa3biBacT cTadu-
JIM3UPYIOILEE ICHCTBUE Ha CHCTEMY OKCHJIa a30Ta IIPH UIlIe-
Mun/penepdy3un MUOKapa: 3aMeIJISICT allONTOTHYCCKU T
MPOLIECC, YAYYIIaeT MUKPOLMPKYIISIHIO, TPEJA0TBPAIIAeT
BHYTpPHUCOCYMCTOE TPOMOO0OOpazoBaHue.

buognaBoHOMT KBEPLETHH, SIBISIOMINIICS aKTHBHBIM Ha-
4aJioM rpernapara KOpBUTHHa, 00J1alaeT MHOI'OCTOPOHHEI
(hapmaxosornueckoit adpexrrBHOCTHIO [3,10]. KBeprietnn
MOBBILIET YPOBEHb CHUCTEMbI (PepPMEHTATHBHON U Hedep-
MEHTaTHBHOW aHTMOKCHJAHTHOM 3aIlUTHI ¥ BBHITIOJHSET
(GYyHKIMHU CKaBeHKepa CYNEPOKCUIHOTO pajuKala.
CTHUMYJIMPYET KaTaja3Hyl U CYNEepOKCHINCMYTA3HYIO
CHCTEMY OpraHn3Ma, 3aMeIJISIeT o TOTHYECKUH PoIiecc.
B nuteparype ecTb CBeA€HHSI, YTO KBEPLETHUH U €ro BOJI0-
PpacTBOPHMBIH MTpenapar-KOPBUTHH 110 aHTHOKCHIATUBHBIM
CBOMCTBaM MpPEBHIIAIOT 3PPeKT anbda-Tokopepona u
peTrHOMA. AHTHOKCUIATUBHBIM 3G (GEKTOM 00JIaIatoT HEe
TOJIBKO KBEPIIETHH M €r0 Ipenaparbl, HO U UX aKTHBHbIC
meTabonuTel. Tak, Hanpumep, T, KOPBUTHHA OYCHb Ma-
nenbkas — 0,7-0,8 MUH., 0fIHAKO €T0 (hapMaKOJIOTHUCCKUN
3¢ EeKT NPOAOIHKUTENBHBIN, YTO, 110 BCEH BEPOSTHOCTH,
CBSI3SIHO € (papMaKoJOrn4ecky akTUBHBIM METa0O0JIUTOM,
B YACTHOCTH, C XaJIKOHOM.

I'enatonporexkTopHOE J1eiCTBUE KOPBUTHUHA MPU OCTPOM
TOKCHUYECKOM T€IMaTUTE, BbI3BAHHOM IapaleTraMosioM,
MOXET OBbITh 00YCIIOBJICHO BBILICTICPCYNCIACHHBIMU CBOM-
CTBaMH KOPBUTHHA.

CoracHo JaHHBIM MPOBEICHHBIX HCCIEIOBAHUM, HAU-
6oJs1ee 3 PeKTUBHOIT OKa3aIach KOMOMHAIIMSI KOPBUTHHA
C alCTUINUCTCHHOM. [10 OCHOBHBIM MOKa3aTesiM, Xa-
PaKTEPU3YIOIUM MOPAKCHUE MCUCHU, KOMOUHUPOBAH-
HOC MPUMCHCHHUEC KOPBUTHHA U aUCTUILUCTCUHA TIPpU
TOKCHYECKOM TeMaTHTE, BHI3BAHHOM MMapareTaMoyioM,
MmpeBbIIIATIO HeﬁCTBHe OTACJIBHO B3ATBHIX MPpCIaparoB;
0 CPAaBHCHUIO C aCCTUJIIUCTCHHOM HaOJII0AaJI0OCh
caumwxkenne AJIT B 1,4 paza, ACT B 1,3, I[® B 1,6 pa3za,
obmrero ounupyouna B 2,2 pasa, CBOOOJHOTO OUIHPY-
6una B 1,6 pas, neTaabHOCTH XUBOTHBIX ¢ 20% 10 0%,
COOTBETCTBEHHO, @ B CPABHEHUU C KOPBUTHHOM - AJIT
B 1,3 paza, ACT B 1,3 paza, H[® B 1,2 pa3a, obuiero
ounupyOuHa B 2,2 pasza, cBoOoHOro Onnupyousna B 1,7
pa3, aeTanbHOCTH KXUBOTHBIX ¢ 20% no 0%, cooTBeT-
CTBEHHO. YCTaHOBJIEHHBIE MTOKa3arenu akTuBHOCcTH AJIT
u ACT cBuzeTenbcTByeT 00 YMEHBIICHUH ITUTOJIU3A
renaTonuToB, a mokaszarenu [® u OunupybuHa - 00
HMCUE3HOBEHUU SIBIICHUH X0JiecTasa.
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Takum 00pa3oM, Ha OCHOBAHWHU IMOJYYEHHBIX TaHHBIX,
CIIEyeT 3aKIIFOYHTh,YTO AlETHIIIIMCTENH U KOPBUTHH 00J1a-
JIAf0T MPAKTUYECKH PABHO3HAYHBIM I'€lIaTOMPOTOKTOPHBIM
a¢dpexkrom. OnHAKO,KOMOMHALIUS KOPBUTHHA U allCTHII-
[UCTEMHA MPAKTHYECKH HOPMAIU3yeT (DYHKIMOHAIBHOE
COCTOSIHHE IICUCHH, BRI3BAaHHOE MTapareramonom. Hanbormee
BBIP@XKEHHAsS FEMATONPOTEKTOPHAs aKTUBHOCTH KOMOMHA-
MK aleTUIIUCTENHA U KOPBUTHHA BO3MOYKHO CBS3aHa C
CHHEPTU3MOM 3THX IPENapaToB W JaHHAs KOMOMHAI[HsI
MOXKET OBITh PEKOMEHI0BAHA [Tl KOPPEKIIUH MOPaXKEHHSI
MeYEHH, BBI3BAHHOTO ITapaleTaMOJIOM.
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SUMMARY

EFFECT OF ACETYLCYSTEINE, CORVITIN AND
THEIR COMBINATION ON THE FUNCTIONAL
STATE OF LIVER IN RATS WITH PARACETAMOL
INDUCED TOXIC HEPATITIS

Ghonghadze M., Antelava N., *Liluashvili K.,
Okujava M., Pachkoria K.

Thilisi State Medical University, Department of Pharma-
cotherapy, *JSC "Curatio", Thilisi, Georgia

Nowadays drug-induced hepatotoxicity is urgent problem
worldwide. Currently more than 1000 drugs are hepato-
toxic and most often are the reason of acute fulminant
hepatitis and hepatocellular failure, the states requiring
liver transplantation. The paracetamol induced liver tox-
icity is related with accumulation of its toxic metabolite
N-acetyl-p-benzoquinone imine (NAPQI), which is the
free radical and enhances peroxidation of lipids, disturbs
the energy status and causes death of hepatocytes.

During our research we investigated and assessed the ef-
ficacy of acetylcysteine, corvitin and their combination in
rat model of paracetamol induced acute toxic hepatitis.
The study was performed on mature white male Wistar
rates with body mass 150-180 g. 50 rats were randomly
divided into 5 groups (10 rats in each group). To get the
model of acute toxic hepatitis single intraperitoneal injec-
tion of paracetamol solution was used (750 mg/kg). Toxic
hepatitis was treated with intrapertoneal administration of
40mg/kg acetylcysteine or 100mg/kg corvitin, as well as
with combination of these drugs

Monotherapy with acetylcysteine and corvitin of paracetamol
induced toxic hepatitis improved the liver function, de-
creased relative mass of the liver and animal mortality. The
treatment of toxic hepatitis was most effective in the case of
simultaneous administration of acetylcysteine and corvitin.
The normal value of laboratory tests (ALT, ACT, alkaline
phosphatase, total and unconjugated bilirubin) was reached
and mortality was not more observed.
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On the bases of obtained data was concluded that acetylcysteine
and corvitin have almost equal hepatoprotective activity. The
combination of two drugs actually improves the liver function.
The most pronounced hepatoprotective effect may be due to
synergic action of acetylcysteine and corvitin and such regime
can be recommended for correction of liver function.

Keywords: paracetamol, acetylcysteine, corvitin, toxic
hepatitis, hepatoprotective activity.

PE3IOME

BJIMAHUE AHETUILNUCTENHA, KOPBUTHHA
N NX KOMBUHAIIMU HA ®YHKIIMOHAJIBHOE
COCTOSAHME NEYEHU ITPU TOKCUYECKOM
I'ETTATUTE, BBI3BAHHOM ITAPAIIETAMOJIOM,
Y KPbIC

Tonragsze M.B., Autenasa H.A., “JInayamsuiau K.H.,
Oxyn:xaBa M.B., ITauxopus K.3.

Tounuccxuil eocyoapcmeennviti MeOUYUHCKUL YHUBEPCU-
mem, denapmamenm papmaxomepanuu,; *40 "Curatio”,
Tounucu, I pysus

[TpoGnemMa renaToTOKCHYHOCTH JICKAPCTBEHHBIX CPE/ICTB
sIBIIsIETCsI BCE OoJiee akTyaIbHOM BO Be€ Mupe. B HacTosee
Bpemsi u3BectHO Oosee 1000 mpemnapaToB 00JaIaKOIIIX
renaToTOKCUYHOCTBIO. JIekapCTBeHHas TenaTOTOKCHYHOCTh
SIBJISIETCSI OCHOBHOM MPUYMHOM 0CTPOTO (QyIbMUHAHTHOTO
renaruTa, Tpedyrouiero TpaHcruianTauuu. [lapaneramo-
JIOBAs1i MHTOKCHKAIUA IIECYCHU CBsA3aHa C M30BITOYHBIM Ha-
KOIUICHHEM TUKCHYecKoro Metabonura N-napa- 6eH3uMu-
HoxUHOH (NAPQI), siBistrorierocst CBOOOTHBIM PaIUKAIIOM,
KOTOPBI aKTHBUPYET MEPEKUCHOE OKUCIICHUE JIUIUIO0B,
BBI3BIBACT HApYILICHUE SHEPreTHUeCKUX (DYHKIMA rera-
TOLIUTOB U UX THOEIIb.

Lenbio wccienoBanHus SBUIIACH OICHKA 3()()EKTHBHOCTH
AlETUIIIUCTENHA, KOPBUTHHA U MX KOMOMHAIMH MPH
OCTPOM TOKCHYECKOM T'elaTuTe, BHI3BAHHOM I1apaliera-
MOJIOM, Y KPBIC.

DKCTepUMEHTAIbHbIE MCCIEeA0BaHUS NMPOBOAUIN Ha 50
TIOJIOBO3PEIIBIX OENBIX KpbICaX-camiax mnopojpl Bucrap c
Maccoii Tena 150-180 r, panzoMu3HpoBaHHX Ha 5 rpymi (10
10 xpwic B Kaxm0ii). JIsi MOJETMPOBAHUSI OCTPOTO TOKCH-
YCCKOIo remnarura McCIoJIb30BaJIk HHBeKLlHOHHI:Iﬁ pacTBOp
napaneramona (nepganran 10 mr/mn, UPSA) B noze 750
MI/KT, KOTOPBIi BBOJIMJIM KpbICAaM OJTHOKPAaTHO BHYTPHOPIO-
HIMHHO. I[J'IH JICYCHUA TOKCHUYECKOI'O reratuta mpuMeEHsIn
anerunmcrens (acuet 300 mr/3mi, IDOL) B noze 40 mr/kr
B/0 1 xopBuTHH B 03¢ 100 Mmr/kt, B/0 (mpousBoacTBo 3A0
HITY «bopiiaroBekuii XD3») 1 ux komOuHanuto. [Tpu eve-
HHMHU TOKCHYECKOTO I'eNaThTa, BBI3BAHHOTO MapareTaMosioM,
KaK aCEeTUJIUCTCHUH, TaK 1 KOPBUTUH B BUJIC MOHOTECpAITUU
yitydInain (yHKIMOHAIBHOE COCTOSIHUE EUESHU, YMEHBIITAIH
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MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
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OTHOCHTEJIbHYIO MacCy MEYCHH U JieTaabHOCTh. Haubonee
SQ)Q)GKTI/IBHI:IM IpH JICUCHUN TOKCUYCCKOTO I'eraTruTa, BbI-
3BaHHOTO MApaIeTaMOoJIOM OKa3ajiach KOMOHHAIINS KOPBH-
THHA ¢ arieruinrcrerHom. [Tokazarenu GyHKIMOHATLHOTO
cocrosiaus nieueHu (AJIT, ACT, D, obmrero ounupyOuHa,
CBOOOTHOTO OMITMPYOHHA )TPAKTHICCKUA HOPMAJIH30BAJIHCh.
JleTaabHOCTH KUBOTHBIX HE HAOIHOIAIOCH.

Taxum 00pa3oM, Ha OCHOBAHHH MOTYYEHHX JAHHBIX, MOYKHO
3aKJIFOUHTh, YTO ALIETHIILMCTENH M KOPBUTHH 00N Iat0T IpaK-
THUYCCKU PABHO3HAYHBIM T'€MATOMPOTOKTOPHBIM 3(D(PEKTOM.
OnHako, KOMOMHAIMS KOPBUTHHA U allCTHIIIIUCTEHHA TIPaK-
THYECKH HOPMaJIU3yeT (PyHKIIMOHAIBHOE COCTOSTHUE TICUCHH.
Hawnbonee BbIpa)keHHasl TenaTonpoOTEKTOPHAs aKTUBHOCTh
KOMOMHAIIMH alleTUIIIMCTENHA U KOPBUTHUHA BO3MOYKHO CBSi-
3aHa C CHHEPrU3MOM ATHX TIPENapaToB U JaHHAst KOMOMHAIMS
MOXKET OBITh PEKOMEH/IOBAHO ISl KOPPEKIINH MOPasKSHHS
TMIeYEHH, BBI3BAHHOT'O TTaparieTaMoIoM.
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IOPEKTUBHOCTD L-KAPHUTUHA, KOPBUTUHA 1 UX KOMBUHALIUU
IPU SKCIEPUMEHTAJIbHOM CUHJIPOME PO Y KPbIC

Tonragse M.B., Aurenasa H.A., "JInayamsuin K.H., Oxyrkasa M.B., ITauxopus K.3.

Téunucckuii 20cyoapcmeentblil MeOUYUHCKULL YHUBEPCUMeEm, Oenapmamennt hpapmakomepanuu;,
*40 "Curatio"”, Tounucu, [ py3us

Cpenu mopakeHHI OpPraHOB M CHUCTEM JIEKapCTBEHHOTO
TIPOMCXOXKACHUS TIOBPEXK/ICHUE TEUEHH SIBISICTCS BEIy-
mumiu. [ledens Kak OCHOBHOM OpraH, B KOTOPOM MeTado-
JIU3UPYIOTCS JICKAPCTBA, SIBISIETCS] MUIICHBIO JUTSt MHOTHX
nekapcTB. Hepenko cepbe3Hble TOOOYHBIC PEaKIINH CO CTO-
POHBI ITeYeHN 00HAPYKUBAIOTCS TIOCIIC BHEPEHHUS JIeKap-
CTBEHHBIX CPEJICTB B IHPOKYIO0 MEJUIIMHCKYTO MTPAKTHKY.
Hapymenust hyHKInM riedeHH, BbI3bIBaCMBbIE JISKapCTBAMH,
MOTYT HOCHUTB )KU3HEYTPOXKAIOIIHNH XapaKTep U MPOTeKaTh
B (hopme pa3muuHBIX 3a00neBannii meueHH [ 1]. B pa3BuThix
CTpaHax IPHEM JEKapCTB SBISETCS JHIUPYIOIIEi TpHUIu-
HOM pa3BUTHS IEYCHOYHOH HEAOCTATOUHOCTH 1 Hanbosree
YacThIM [IOKa3aHUEM K TpaHCIIaHTaluu redenu [5,11,12].
Octpble JeKapCTBEHHBIC MTOPaYKeHUS TIEYEHH MOTYT BBI-
3Bath Ooree 1200 mexapcTBeHHBIX cpeacTs [5,11,12], cpemn
KOTOPBIX 0c000€ BHIMAaHHE 3aCITy>KHBAIOT canImarhl. [Tpu
TIPUMEHEHNHU alleTHICAINIMIOBON KUCIOTEl B CyTOYHOM
no3e 3,6 r cnyers 12 nHEH ye OoTMeudaeTcsl MOpaKeHHe
TIEYeHH, a y OONIBHBIX C CHCTEMHBIMH 3a00JIEBAHUSMHU
COCIMHUTENBHON TKAHW YyBCTBUTEIHHOCTH IEUCHH K
TeMaTOTOKCHYECKOMY JICHCTBUIO CATHIMIIATOB MTOBBIIICHA.

[IpuMeHeHHe aleTHICAIUIMIOBON KHUCIOTHI TIPH BHPYC-
HBIX WHQEKIAX (Tpunm B, BeTpsiHas ocma) MOXKET MpH-
BECTH K TaKOMY TSDKEJIOMY OCIIOKHEHHIO, KaK CHHAPOM

© GMN

Peitst (CP) - Tsxemas sHuedamonaTus ¢ MeYCHOUYHON
HEJIOCTAaTOYHOCTHIO M BBICOKOM JieTanbHOCTHIO [2,12] B
mr000M Bo3pacte. B 0CHOBHOM, 3TOT CHHIPOM TIPOSIBIIICTCS
y nereit 10 15 ner ¢ netanbHOCTHIO cBbIe 50%, y nuil
crapuie 20 set — okono 2%.

Ortuonorus CP okoHUaTeNbHO HE yCTaHOBIIEHA. BpoxkieH-
HBIC TCHETHYCCKHE HapYIICHIs] OOMEHHBIX MTPOIIECOB, BU-
PYCHBIC HHEKITIH, Pa3INIHBIC TOKCHHBI I METHKAMEHTHI
paccMaTpUBArOTCSA KaK PUCK-(aKTOPEI, CIIOCOOCTBYIOIIHE
pazsuruio CP [2,12].

B marorenese cunapoma Peiist ocHOBHOE 3HaueHIE UMe-
10T Ae(QUIUT KapHUTHHA U TTOBPEXKIICHIEC MUTOXOHIPUH
nedenu [2,12]. CHMkeHUE ypoOBHSI KAPHUTHHA HapylIaeT
TPAHCIIOPT CPEAHEICTIOYCYHBIX W JITHHHOICTIOYCUHBIX
JKUPHBIX KUCIIOT B MUTOXOHIPHH NI [-OKUCICHUS,
YTO COMPOBOXKIAETCS YTHETCHHEM JHEPTrOMPOAYKIIUU
U TIMKOHEOTeHe3a, THIOrJINKeMHel, HaKOIMIeHHEeM
TOKCHYECKUX TUKApPOOHOBBIX KHUCIOT W TPUTIHUICPHU-
OB, YMEHBIIICHHEM CHHTE3a MOYEBHUHEI. Pa3BuBaeTcs
TOKCHYECKas dHIE(]aNonaTis ¢ TSHKEJIOW MEeYeHOTHOU
HEIOCTAaTOYHOCTHIO. V3-3a BEICOKOTO pricka pa3sutus CP
BO3 He pexoMeH1yeT IpUMEHEHUE ALETHIICATULUIOBOM
KHUCJOTHI y AeTel no 15 ner [5].
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[lIupoxoe pacnpocTpaHEHHE, BBICOKAs JIETAIBHOCTb U
HenocraroyHasi 3(p(QEeKTHBHOCTh COBPEMEHHBIX METO/I0B
(apmakoTepanuu cuHapoma Petist onpenensitor HeoOXou-
MOCTb M3BICKaHMUsI JICKAPCTBEHHBIX IIPENaparoB, croco0-
HBIX C/ICPXKMBATh IPOrPECCUPOBAHUE IOPAKEHHS TICUCHH
U CcIIocOOCTBOBATH BOCCTAHOBIICHUIO €€ (DYHKIIHUH.

B ocHoBe naroreHesa JIEKapCTBEHHU IIEYEHOYHON HENO-
crarounocty nipu CP, kak 1 npu renatute J1r000r0 rexHesa,
JISKUT aKTUBAIUs CBOOOJHOPAANKAIBLHOIO OKUCIICHUS
U HapylieHue 3Heprerudyeckoro oomena [10,11,13,15],
MO9TOMY B JICYCHUH TaKHX IMOPAKEHUH OCHOBHYIO POJIb
BBIIIOJHSIIOT aHTHOKCUAAHTBI, KOTOPbIE HOPMaJU3yIOT
JHEpPreTHYecKuii 0OOMEH M yCKOPAIOT HEeHTpaIu3aluio
TOKCHUECKNX MeTabonuToB [2,9,10].

BBuy 3T0T0, NEPCHEKTUBHO UCCIIEIOBAHNE TAKUX JIEKap-
CTBEHHBIX CPEJICTB, KOTOpbIe 00JIaJaloT BhILIETIEpPEUHC-
JICHHBIMM CBOICTBaMH, B YaCTHOCTH, KBEpIIETHHA U €T0
BOJIOPACTBOPUMOTO Npernapara KOPBUTHHA U L-KkapHUTHHA.

W3BeCcTHO, UTO BBIPQYKEHHBIM aHTHOKCHIAHTHBIM 3(QeKToM
obnagaeT KBepleTHH [4], OMHAKO ero OMOMOCTYITHOCTD MPU
NepopajbHOM BBE/ICHUM OYeHb HU3Kas. B mocienHue rofpl
CHHTE3UPOBAH BOJOPACTBOPHMBIH Mpernapar KBepleTHHA—
KOPBUTHH JJIsl BHYTPUBEHHBIX WHBEKIMH, TPOM3BOJICTBA
3A0 HIIY «bopmarosckuit XP3», KoTOpsIi 001a1aeT
MeMOPaHOCTAOUITU3UPYIOIINM, aHTHOKCUIAHTHBIM, aHTH-
KOaryJIstHTHbIM, aHTHArPETaHTHBIM U aHTHAIIONITOTHYECKUM
s dekramu [7,8] U MPUMEHSIETCS TIPU JICUCHUH OCTPOTrO
HapyIIeHUs] KOPOHAPHOTO KpOBoOOpalleHus: 1 UHpapKTa
MHUOKap/a; ICKOMIIEHCALIUH XPOHUUYECKOM Cep/IEeUHOM HeJlo-
CTaTOYHOCTH; OCTPOTO UIIEMHYECKOTO HApYILIEHHS MO3TOBOTO
KpOBOOOpaIieHus! (MIIeMUYECKHI MHCYIIBT, TPaH3UTOPHbBIE
WIIEMUYECKHE aTaKy) U XPOHUUECKHUX HIIEMHUYECKHX 3a-
GoseBanumii rosioBHOTO Mo3ra. Cietyer 00pariTh BHUMaHHE,
YTO I'eNaronpoOTeKTOpHas akKTHBHOCTh KOPBUTHHA HE HCCIIe-
JIOBaHa, a B TEpeYHe KIMHUYECKUX MOKa3aHUH KOPBUTHHA
OTCYTCTBYET OCTpbIi ToKcndeckuit remarut u CP.

Lenbto wccnenoBanus SBUIIACH OIEHKA 3()()EKTHBHOCTH
KOpPBHUTHHA, L-KapHUTHHA ¥ UX KOMOMHAIIMU MPU DKCIIe-
PUMEHTAIBHON MoJen cuapomMa Palist y kpbIc.

Marepuaj U MeTOIbl. DKCIIEPUMEHTATbHBIE UCCIENO-
BaHUS MPOBOIMINCH Ha 50 OeJIbIX MOIOBO3PENbIX KphIcax
camax nopozsl Bucrap ¢ maccoi tena 150-180 r. XKupot-
HBIE CONEPXKAIUCH B CTAHAAPTHBIX YCIOBUAX BUBAPHS U
MoJIy4ajau CTaHaapTHbIA KopM. Ilepen Hayanom skcnepu-
MEHTA BCE JKUBOTHBIE COJIEPIKAIIMCH B KAPAHTUHE, UX OCMa-
TpUBaJIM ¥ B3BeMBaIU B TeueHue 10 queit. OCHOBHBIMU
KPUTEPHUSIMU BKJTFOYCHUS )KUBOTHBIX B IKCIICPUMET OBLIH:
COCTOSIHME BOJIOCSTHOTO TIOKpPOBA, MOBEACHHE U ob1Iee
COCTOSIHME, NMHAMUKA JBUIXKEHUS] U aKTUBHBIM MpUEM
nuiy. JKUBOTHBIE, KOTOPBIE YAOBIETBOPSUIM KPUTEPUSIM
BKJIFOUCHUS, OBUTH PaHIOMHU3UPOBAHHBI Ha 5 rpymi (1o
10 KpbIC B KaXx101).
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DkcrnepuMeHTaNbHast MoJielb, Hanbosee omuskas k CP o
CTPYKTYpPHO-METa0O0INYECKUM MPOSIBICHUSIM, TIOPAYKSHHIO
MEYCHU M TOJIOBHOTO MO3ra CMOJICIMpPOBaHAa BBEJCHUEM
4-neHTEeHOEBOH (AJUTMITYKCYCHOM) KUCIOTHI BHYTPUOPIO-
mIMHHO B 03¢ 20 MI/KT B Te4eHHE 7 AHEH MO METOILy
A.W. Benreposckoro [2].

J1y1st 7ieueHUs] TOKCHUESCKOTO TeraTuTa BBOAWIN L-KapHUTHH
(Kapran DEMOS.A.) B 1o3e 300 MI/KT ¥ KOPBUTHH ISl HHB-
exrmii (3AO HITY «bopimarockuit Xd3») B mo3e 100 mr/kr.

OKcIepUMEHTAIbHBIC TPYIIBI JKUBOTHBIX: KOHTPOJIbHAS
rpymnmna kKuBOTHBIX N1 (MHTaKTHbIC); KOHTPOJIbHAS FPyTIa
*KHUBOTHBIX N2 (CP); mogomneITHas Tpymnma >KUBOTHBIX N3
(CP + L-xapHUTHH); TOAOMNBITHASA TPy XUBOTHBIX N4
(CP + xopBUTHH); TOJONBITHAS rPyMIa )KUBOTHBIX N5 (CP
+ L-xapHUTHH + KOPBUTHH).

Bce uccnenyembie npenapars! KpbIcaM MOIOMBITHBIX TPYTII
N3, N4, N5 Beoaunu 3a 1,5 yaca 10 monenupoBanusi CP
U B TeUeHUE 7 IHEH BMecTe ¢ 4-IIEHTEHOCBOM KUCIOTOM,
3aTeM B TeueHHe 5 AHEH Mocie MpeKpalieHusl BBEACHUS
4-nIeHTEeHOEBOI KUCIIOTHI | pa3 B CyTKU, BHYTPUOPIOIIMH-
HO. JKUBOTHBIM KOHTpOIIbHOI rpyrine N1 BBoauin hu3mo-
JIOTMYECKUIT pacTBOpP B SKBUBAJICHTHOM 00beMe.

DddexkTuBHOCTH TpENapaToB OICHUBATIACH TOCPESICTBOM
HCCIICIOBAHUSI CIICAYIONIMX TAPaMETPOB: TIOBEICHYESCKUEC
peaKuuru, JCTAJIbHOCTD )KUBOTHBIX, OTHOCUTEC/IbHAA Macca
neYeHH, OMOXUMHUYECKHE MOKa3areNu (hyHKIIMOHAIBLHOTO
COCTOSAHUA TIEYCHHU: MAapKEPbl UTOJIMU3a - aJlTaHUHaAMU-
HotpaHchepasa (AJIT) u acnapraraMmuHoTpaHcdepasa
(ACT); mapkepsI xosiecTasa -1ieounas gpocdaraza (D),
o0t ¥ cBOOOIHBIN OMIIMPYOUH, TTFOKO3a, MOYCBHHA.

OcraBiyecs B )KUBBIX Ha 7 CYTKH KUBOTHBIC KOHTPOJIBHOM
rpymisl N2 v Ha 13 CyTKH B OCTaIbHBIX FpyINax (MAHTAKTHBIC
JKMBOTHBIE U TOJIONBITHBIE, JICUCHHBIE KPBICHI) ObLIN JeKa-
MHUTHPOBAHBI MO/ 3PUPHBIM HAPKO30M, 3aTEM  OTPEACIISUTH
OMOXMMHUYECKHE MOKa3aTeIN IUIa3Mbl KPOBHU MOCPEICTBOM
MOJTyaBTOMaTH4eCKOro OMoXMMHIYecKoro aHaimsaropa RT-
1904C u Habopa peaktrBoB (pupmsbl “Humana”. Crarucru-
4eCKy10 00pabOTKy Pe3yIbTaToB IPOBOAMIIM C IPUMEHEHUEM
KOMITbIOTepHOM mporpammsel “MTBI11%.

Pesyabrarsl M ux odcy:xiaenue. OqHUM U3 KPUTEPHEB
OLICHKH BO3JICUCTBHUS HCCIIElyeMbIX (papMaKoIOorn4eckux
npenaparoB Oblla BBDKHBAEMOCTb JKUBOTHBIX mpu CP
(tabmuna 1). Ha 7 cyTku skcriepuMeHTa B rpymie JKUBOT-
HBIX C 9KCTIEpUMEHTaNBHOU Mojiebto CP (KoHTponbHas
rpynmna >kuBoTHeIX N2) morudiao 60%, npu JiedeHUU
L-xapHUTHHOM (TIOAOMBITHAS TPYMNMa KUBOTHBIX N3) -
30%, mpu Je4eHUH KOPBUTHUHOM (TIOJIOTBITHASA Tpymmna
KUBOTHBIX N4) - 40%, a npu NpUMEHEHUH UX KOMOHHa-
1M (TIOJOMBITHAS TPyMa >KUBOTHBIX N5) - 0%. JleTtamns-
HOCTb KHBOTHBIX B [TOCJIEIYIOIMINN epro ] HaOII0IeHHUS
HE 0TMeyasach.
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Tabnuya 1. Ioxazamenu 1emanbHOCmU, OMHOCUMENLHOU MACCHI NEYEHU, cepoyd U NOYeK
y orcueommvix pasuwix epynn npu CP

IToka3zaresn JletraabHOCTH OTHOCHTEIbHAA OTHOCHTEIbHAA Macca OTHOCHTEIbHAA
I'pynnsl % Macca meyeHu r cepauar Macca noyex r
0,
N1 xontpom:Haz 0% 42,110+ 0,856 3,86+ 0,1647 8,025+ 0,929
(MHTaKTHBIC) (0/10)

N2 kontponsnas (CP) | 60 % (6/10)* 41,28 +1,553 3,78+ 0,944 7,960+ 0,546
N3 nopomsrrras 30 % (3/10)* 43,775+ 1,629 3,786+ 0 367 7,960+ 0,546
(CP+L-xapHUTHH
N4 nomonsiTHAS 40%

+ + +
(CP+xoppsmun @10+ 43,262 2,768 3,971+ 0,386 8,05+ 0,403
NS5 nopomnbiTHas 0%
(CP+KkapHUTHH o1 g)xo 42,010+ 0,466 3,8889-+ 0,2088 8,05+ 0,403
+KOPBUTHH)
p<0,05

* - cmamucmuyecku 00cmosepHoe omaudiue om KOHmponsHou epynnel N1;
T- cmamucmuyecky 00CmMo8epHoe OMmaudue om KOHmpoabHou epynnvl N2;
- ecmamucmuuecku 0ocmogeproe omaudue noOONLIMHoU epynnvl N5

om nooonvimuot epynnet N3 u nooonvimnuoii epynnet N4

Tabnuya 2. buoxumuueckue nokazamenu Kposu y scusomuvix pazuvix epynn npu CP

* - cmamucmuyecku 00cmosepHoe omaudue om KOHmponsHou epynnel N1;

I'pynnbl | KOHTpOJbHAs KOHTDONLHASE MOONBITHAS notonbrTHas N5
N1 P N3 (CP+L- | nomonsrrnas N4 | "X
N2 (CP) (CP+L-kapHuTHH
(MHTaKTHbBIE) KAPHUTHH) (CP+ kopBUTHH
+KOpPBUTHH)
IToxa3arenn
AJIT E/n 3,79+1,86 37,4+10,04* 5,444+0,440" 5,599+ 0,916* 3,6241,04%
ACT E/n 3,27+1,09 31,93+ 6,63* 5,7041,15% 5,841 2% 3,151,110
[ E/n 139,96+7,57 433+106* 148,5+11,1% 158,7+15,1% 140,37+7 47
M‘;ff‘;;ﬁ‘{a 13.55+1,27 421240,676% | 13,783£0,659° | 13,418+0,893* 13,960+0,721*
OO6mmit
GumHpyGHH 3,4542.51 22,345,9% 5,4942 66~ 9,25+ 0,869 4,7542,0°
MMOJIB/JI
CBOOOIHBIN
GuHpy6uH 3,5042,12 40,0 £12,3* 6,65+2,04" 7.27+1,68" 3,66+1,51%
MMOJIB/JI
Tmoxosa 5,665£0,309 | 3,242+0,407* 5,315+0,18* 5,303+0,169* 6,2+1,08 *
MMOJIB/JI
p<0, 05

- cmamucmuyecky 00CMo8epHOe OMaudue om KOHmponbHou epynnst N2,
- ecmamucmuuecku 0ocmogeproe omauue noOONbIMHOU epynnvl N5
om nodonvimunou epynnvl N3 u nooonsimnoti epynnot N4

Ha7 CYTKHU SKCIICPUMCEHTA Y )KUBOTHBIX OTME€YaJIM YTHETC-
HUEC, CHUKCHUC ,HBI/IF&TGHLHO?I AKTUBHOCTU U pCAKIIUU HA
BHCIIHUEC pA3ApaKUTEIIN, OTCYTCTBHUEC alllIECTUTA, 3aTOPMO-
JKCHHOCTb, IPOKb, BSbCPOUICHHYIO IEPCTh. OTHOCHUTEIIb-
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Hasi Macca IIe4eHH, cep/a, 1 nodek npu CP (koHTponbHas
rpymnma XHUBOTHBIX N2) JOCTOBEpHO HE OTIMYaach OT
COOTBETCTBYIOIIUX ITOKa3aTelIeH Y MHTAKTHBIX >KHBOTHBIX
(Tabnuua 1).
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BBenenne 4-neHTEHOEBOI KHUCIOTHl MOBBIIIATIO B CHI-
BopoTke KpoBHu akTuBHOCTH AJIT B 9,9 pa3, ACT B 9,8
pa3, I1I® B 3,1 pa3, KOHIICHTpALIXIO 00IIEr0 OUINPYOHHA
B 6,5 pa3, npsMoro OwnupyOuna B 11 pa3 B cpaBHEHUH
C MHTaKTHBIMH >KMBOTHBIMH (TabOnuua 2). M3meHeHue
BCEX ITHUX IOKa3aTesiel CBUAETENBCTBYET O HapyIICHUU
(YHKIIMOHAJILHOTO COCTOSTHHS IEUSHH, a MIMEHHO O Ha-
JUYUM nuToNM3a rematouuToB (ysBenuuenue AJIT u
ACT) u xonecrasa (ysenunuenue LD, obrrero u mpsimoro
Oonnupyouna). [Tonmkenue yposHsi MmoueBuHbI ipu CP B
2,5 pa3a B CpaBHEHHH C UHTAKTHBIMH KMUBOTHBIMH MOXKET
CBUJICTEJILCTBOBATH 00 YMEHBIICHHH €€ CHHTE3a B [ICUCHH,
a yMEHBIIIEHHE YPOBHS INIIOKO3BI B 2 pa3a B CPAaBHEHUH C
HMHTAKTHBIMU )KHBOTHBIMU - O HApYIIEHUH IMIUKOHEOTeHe-
3a. [lomydeHHbIe HAMH TaHHBIC COINIACYIOTCS C JaHHBIMHU
JUTEpaTypsl [2].

CoracHO TaHHBIM JIUTEPaTypsl [2,12] U3BECTHO, UTO TIPpU
CP ocHOBHOe 3HaueHHE UMEIOT Je(GUIUT KapHUTHHA M
MOBpeKAeHUE renatoluToB. CHUKEHHE YPOBHS KapHU-
THHA BBI3BIBACT HAPYyLICHHE YHEPreTHUECKOW (DYHKINHU
MUTOXOHJIPHH U TIIMKOHEOTeHEe3a, YMEHBILCHUE CHHTE3a
MOYEBHUHBI.

IIpu neuenun CP L-xkapHUTHHOM yCTaHOBJICHO, YTO
L-kapHUTHUH TOCTOBEPHO CHMXKaeT OMOXUMHUUYECKHE
mokasarenu KpoBu >kuBOTHBEIX: AJIT B 6,9 pa3, ACT B
5,6 pas, 1D B 2,9 pa3 obrmiero owinpyobuna B 4,1 pas,
cB0OOOIHOTO OMITMpPYOMHA B 5,5 pa3 v yBeJIMYMBAET KOH-
LIEHTpalii MOYEBHUHBI B 3,3 pa3a u niroko3sl B 1,6 pas,
CHIDKACT JICTAJbHOCTh )KUBOTHBIX B 3 pasa (Tabmuia
2). Bce aTu nanHbIe yKa3bIBaloOT, 4TO L-KapHUTHH 00-
JIa/1aeT BBIP@XKCHHBIM IeNaToNpPOTEKTOPHBIM 3 (heKToM,
YTO TaKXe COIIacyeTcsl ¢ JaHHBIMM JIuTeparypsl. Kak
ciexyeT U3 JaHHBIX JTUTeparypsl [3,6,14,15], renatonpo-
TEeKTOpHOE jelicTBue L-kapHuTHHA 00YCIOBICHO TEM,
YTO OH SIBIISIETCA KO(AKTOPOM METa0OIMYECKUX MPO-
LeccoB, 00eCIeunBaONIUX TOAJIEpKaHNE AKTHBHOCTH
KoA, a Tax:xe Urpaet 3HaYMMYIO POJIb B JHEPT€THIECKOM
oOMeHe, OCYIIECTBIISISI MEPEHOC JINHHOIETOYCYHBIX
XKUPHBIX KHCJIOT 4epe3 BHYTPEHHIOIO MeMOpaHy Mu-
TOXOHAPHIl 75 MOCIEAYIOIEro X OKUCICHHUS. YBe-
JUYCeHHE KOHIICHTpaluu L-kapHHUTHHA oOecredynBaeT
(YHKIIMOHUPOBAHNE MUTOXOHAPUAIBHBIX ()EPMEHTOB.
Ero 3amurtHOE CBONMCTBO peajiu3yercs MOCPELCTBOM
AHTUIPONTH(PEPAUOHHOTO, MPOTUBOBOCTIATUTEILHO-
ro, aHTHOKCH/IATHBHOTO, aHA0OJINYECKOTO JeHCTBHUS,
CHM)KEHUS! OCHOBHOI'O OOMeEHa, 3aMeJIeHHs pacrajna
OEJIKOBBIX U YIJICBOAHBIX MOJICKYII, YBEJIMUYCHUS 3aM1aCOB
ITIMKOTeHA B IEYCHHU U TOPMOXKCHHS Pa3BUTHS allonTo3a.

Jleuenne CP KOpBUTHMHOM COMPOBOXKJIAETCS OCTOBEP-
HBIM CHHXKXCHHEM 6I/IOXI/IMI/I‘ICCKI/IX rnokasarenei KpoBH
»kuBoTHBIX: AJIT B 6,7 pa3, ACT B 5,5 pa3, LLI® B 2,7 pa3,
o0riero ounupyouHa B 2,4 pasza, CBOOOIHOro OMupyornHa
B 5,5 pa3 1 JIeTaNbHOCTH )KUBOTHBIX B 2 Pa3a, yBeIHUCHUEM
MOYEBUHBI B 3,3, ITI0K03bI B 1,6 pa3 (Tabnwuia 2). CornacHo
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JIAHHBIM JIUTEPATyphl, CBEACHHS O IeraronpoTEKTOPHOM
JIeHICTBMM KOPBHUTHHA OTCYTCTBYIOT, OJIHAKO M3BECTHO,
YTO KBEPIETHH, BOJOPACTBOPHMBIM aHAJOIOM KOTOPOTO
SIBJISICTCSI KOPBUTHH, 00J1a1aeT rernarorpoTeKTOPHBIM JIeH-
CTBHEM IIPH SKCIIEPUMEHTATLHOM TOKCHYECKOM TeIaTHTe,
BBI3BAaHHOM pUaMIuirHoM [7].

Amnanus MOJIYYCHHBIX AAaHHBIX MO3BOJACT 3aK/IIOYUTH,
YTO IIPUMEHEHUE L-KapHUTHHA U KOPBUTHHA B Kaue€CTBE
MOHOTepanuu 3PQPEeKTUBHO yiaydliaeT (QyHKIHOHAIbHOE
COCTOSIHHE TICUCHH, B PABHOW CTEMEHH CHMKas MOKa3a-
TENU [UTONHM3a TeMaTOUTOB U MOKA3aTeNId TIFOKO3bI
MOYCBHUHBI, OJJTHAKO B OTHOUMICHUU CHUXCHHA MapKEpOB
xonectasa 3pPeKTUBHOCTh L-KapHUTHHA HE3HAYUTECIIb-
HO nipeBbIaeT 3G HeTHBHOCTL KOpBUTHHA (Tabnua 2).
KomOuHanust ke kKopBUTHHA ¢ L-KapHUTHHOM OKa3ajach
Haubouee a3ppexruBHoi npu CP. OcHOBHBIE MTOKa3aTe-
T, XapaKTePU3YIONIHE MOPaXCHUE MEYCHH (MapKephl
[UTOIN3a U XOJIecTas3a, Tioko3a u MoueBuHa) npu CP,
npu KOMOMHUPOBAHHOM NMPHUMEHEHHH KOPBUTHHA U
L-kapHHUTHHA TPAKTHYCCKH HOPMATTH30BAIIHCh, 4 JTCTAllb-
HOCTH HE HaOJII0aI0Ch.

JlaHHBIE 3TO cepUU HIKCIIEPUMEHTOB CBUIETEIbCTBYIOT,
YTO KOPBUTHH 3HAYUTENBbHO yBenuuuBaeT d(dexTus-
HOCTb L-KapHUTHHA, YTO, 10 BCEH BEPOSITHOCTH, CBSA3aHO
C HaJIMYMEM y KOPBUTHHA MHOTOI'paHHOH (hapmaxoio-
TAYECKON aKTUBHOCTHU. Tak, IO JAHHBIM JUTEPATYpPHI
KOPBUTUH 00lafaeT aHTHOKCUAATUBHBIM, aHTHKOATY-
JISHTHBIM, aHTHAarPeraHTHBIMU U aHTHAMONTOTHYECKUM
neiicteueM [7,8]. AHTHOKCHIAHTHAs aKTUBHOCTh KOP-
BHUTHHA CBSI3aHA C €ro CIIOCOOHOCTHIO MHTHMOMPOBAThH
NepeKrcHoe oKuciieHue nunuaoB. [Ipenapar cnocoben
CHI)KATh KOHIICHTPAIUIO CBOOOIHBIX PaJHKaIOB U 00pa-
30BaHME IUTOTOKCHYECKOTO aHMOHA-CYNIEPOKCH/ 1A, TOK-
CHUYECKHUX ITPOIyKTOB Tepokcunaruu. Kopsutun obiaa-
€T UMYHHOMOAYJIUPYIOIIUM U IPOTHBOBOCIAINTEIBHBIM
CBOWCTBAaMH, CTOMKO OJIOKUPYSI TUITOOKCUTCHA3HBIN Iy Th
MeTaboIM3Ma apaxuI0HOBOM KHCIIOTHI, IPEeIOTBpalast
o0Opa3oBaHue OMOJIOTUYECKU AKTUBHBIX MOJIEKYJI JICHKO-
TpueHoB [7]. KopBUTHH OKa3bIBaeT cTabMiIn3upyomee
JelCTBHE HAa CHCTEMY OKCHJa a30Ta Npu HIIeMuu/
penepdy3un MHOKapja: 3aMeIsieT arnonTOTHYECKUN
nporecc. I'emaTonpoTekTOpHOE ACHCTBHE KOPBUTHHA
npu skcnepumerTanbHoM CP MokeT ObITh 00y CIIOBICHO
BBIIICTICPEUHCICHHBIMU CBOHCTBAMU KOPBUTHHA.

Takum 06pa30M, Ha OCHOBaHWM MOJYYCHHBIX TaHHBIX,
CleayeT 3aKJIYHTh, YTO KOMOMHAIUS KOPBUTHHA M
L-kapHUTHHA HOpMAJIU3YeT (PYHKIIMOHAIBHOE COCTOSIHUE
MeYeHu NMpu CUHApoMe Paiis u mpenynpexiaer jerab-
HOoCTh. Haunbonee BbIpakeHHasi renaTonpoTeKTOpHAs
AKTHBHOCTh KOMOMHAIMU L-KapHUTHHA U KOPBUTHHA, I10
BCEH BEPOSTHOCTH, CBSI3aHA C CUHEPTU3MOM ITHUX IIperna-
paroB U JaHHaA KOM6I/IH3,III/I)I MOXET 6I>ITI> PEKOMCH/IOBaHa
JUTSL KOPPEKIMU (QYHKIIHOHATIBHOTO COCTOSHHUS [TCUCHHU MIPU
cunapome Paiis.
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SUMMARY

ACTION OF L-CARNITINE, CORVITIN AND
THEIR COMBINATION ON FUNCTIONAL STATE
OF LIVER IN EXPERIMENTAL MODEL OF REYE
SYNDROME IN RATS

Ghonghadze M., Antelava N., *Liluashvili K.,
Okujava M., Pachkoria K.

Thilisi State Medical University, Department of Pharma-
cotherapy, *JSC "Curatio", Thilisi, Georgia

Administration of Aacetylsalicylic acid in children with
viral infections (influence B, chickenpox) can be related
with development of Reye syndrome — severe encepha-
lopathy and liver insufficiency with mortality in 50% of
cases. During Reye syndrome most important is deficiency
of carnitine and hepatocyte damage. Decreased amount of
carnitine impairs the energy function of mitochondria and
gluconeogenesis as well as production of urea. As a result
develops toxic encephalopathy and liver insufficiency.

The goal of the research was assessment of efficacy of
L-Carnitine, Corvitin and their combination on functional
state of liver in experimental model of Reye Syndrome
in rats. The study was performed on mature white male
Wistar rates with body mass 150-180g. 50 rats were ran-
domly divided into 5 groups (10 rats in each group). The
model of Reye syndrome was induced in accordance with
A.Vengersky’s method. Intraperitoneal administration of
4-pentenoic acid was performed once daily during seven
days, the used dosage was 20mg/kg. The treatment of toxic
hepatitis was carried with intraperitoneal administration of
L-Carnitine 300mg/kg, Corvitine 100mg/kg and concurrent
administration of these drugs.

Monotherapy with Corvitin and L-Carnitin successfully
improved liver function and equally decreased indicators
of hepatocyte’s cytolyses and increased levels of glucose
and urea. The markers of cholestasis was slightly more
improved during use of L-Carnitine. Simultaneous use
of both drugs was effective in rats with Reye syndrome,
indicators of liver damage normalized and herewith, no
mortality outcome was observed.

The most pronounced hepatoprotective effect of concur-
rent administration of L-Carnitine and Corvitin may be
due to synergic action of these drugs and such regime can
be recommended for correction of liver function during
Reye syndrome.

Keywords: corvitin, L-carnitin, reye syndrome, hepato-
protective.
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PE3IOME

IOPEKTUBHOCTD L-KAPHUTHHA, KOPBUTU-
HA 1 X KOMBUHALIUU 1TPU DKCIIEPUMEH-
TAJIbHOM CUHJIPOME P21l ¥ KPBIC

Tonramze M.B., Autenasa H.A., "JIuayamsuan K.H.,
Oxym:xaBa M.B., ITaukopus K.3.

Tounucckutl eocyoapcmeentvitl MeOUYUHCKUL YHUBEPCU-
mem, oenapmamenm papmaxomepanuu,; *40 "Curatio”,
Tounucu, I'pysus

[IpumeHeHne auneTuiacaaIuLMIOBON KHUCIOTHl IPU BHU-
pycHBIX HHpeKuuax (rpunmo B, BeTpsHas ocma) y nereit
MOJKET IIPUBECTHU K TAKOMY TSIKEIIOMY OCIOKHEHHUIO KaK
cungapomM Peiis (CP) - Tsokenas sHuedaronaTus c mede-
HOYHOH HEZOCTAaTOUYHOCTHIO M JIETAJTHHOCTBIO CBBIIIE
50%. ITpu cungpome Peiist ocHOBHOE 3HAUEHUE UMEIOT
nepUIUT KapHUTHHA W MOBPEXKJEHNUE TeHNaTOIUTOB.
CHMKEHHE YypOBHSI KAPHUTHHA BBI3BIBAECT HAPYIICHHE
JHEPTeTHYECKON (HYHKINHA MHTOXOHIPUN U TIMKOHEO-
reHe3a, yMEHbIIEHHE CUHTE3a MOUEBHHEL. Pa3BuBaeTCs
TOKCHYecKas dHIEedaronaTis ¢ TSHKEIO0W TMEeYeHOYHOH
HEJ0CTAaTOYHOCTBIO.

Lemnpro nccnenoBaHus SIBIJIACH OIEHKA 3()(HEKTUBHOCTH
KOpPBUTHHA, L-KapHUTHHA ¥ UX KOMOWHAIIMHU MPHU JKCTIe-
pUMEHTaNbHON Mojenn cuapoma Past y kpbic.

DKCIIepIMEHTAIBHBIC HCCIeIOBaHU MpoBOImIHA Ha 50
OeJIBIX TI0JIOBO3PEIIBIX KPBICAX caMIiax Mmopozs! Bucrap ¢
Maccoii Tena 150-180 1, pargOMH3HPOBAHHBIX HA 5 TPYIIT
(mo 10 kpeIC B KaKI0MH). DKCICPUMEHTAIHHYIO MOJIEIb
cuaapoma Peiis BBI3bIBaN 4-TICHTEHOEBOH (QJIIHITYKCYC-
HOW) KUCTIOTON (BHYTPHUOPIOIINHHO B 103€ 20 MI/KT) 1O
merony Benreposckoro A.M. Jliist iedeHMst TOKCUUECKOTO
remaruta BBonwiIn L-xapautun (Kapran, DEMOS.A.)
B 03¢ 300 mr/kr, B/6 u kopBUTHH s uHBEKIHH (3AO
HITY «bopmiarosckuit X®3») B no3e 100 mr/kr, B/0 1 Bx
KOMOWHAIHTO.

IIpu neuenun cunppoma Pelis xkak L-xkapHUTHH, Tak U
KOPBHUTHH B BHJE MOHOTepanuu 3()(HEKTUBHO yIydIIaan
(YHKIIMOHAIBHOE COCTOSIHWE TIEUEHH, B PABHOW CTETICHH
CHIKas IOKA3aTeIH UTOIN3a TeIaTONNTOB U yBEININBAsT
MIOKA3aTeNN ITTI0KO3bl ¥ MOUYEBUHBI, OIHAKO B OTHOIIIE-
HUW CHIDKCHHSI MapKepoB XoyecTasa, dPp(EeKTHBHOCTH
L-kapHUTHHA HE3HAYUTENIFHO BhIIIE 3(G(PEeKTa KOPBUTHHA.
Kombunanusa xopBuTHHA ¢ L-KapHUTHHOM OKa3anachk
Haubonee r3¢pextuBHOI pu CP. OcHOBHEIE MTOKa3aTeNy,
XapakTepu3ylomue (yHKINOHAIFHOE COCTOSIHNE TIEIEHU
mpu CP (Mapkepbl IUTONM3a U XOJIECTa3a, TIIF0K03a U MO-
YeBMHA) IPH KOMOMHUPOBAHHOM IIPUMEHEHUN KOPBUTHHA
n L-kapHUTHHA NPAaKTHYECKH HOPMAIN30BAIIHCh, JETalb-
HOCTH HE HAOIIOLAIOCH.
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HawnGoiiee BhIpa)keHHAsl TENATONPOTEKTOPHAS AKTHB-
HOCTbh KOMOMHaNUU L-kapHUTHHA U KOPBUTHHA, 110 BCEil
BEPOSITHOCTH, CBSI3aHA C CUHEPTU3MOM ATUX IIPEnapaToB
U JIaHHasl KOMOMHAIIMSI MOYKET ObITh PEKOMEHIOBaHA JIsI
KOpPPEKIHH (PYHKIIMOHAIBHOTO COCTOSIHUS NIEUEHH MPH
cunapome Poiis.
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IMMUNOLOGICAL DISTRESS IN EXPERIMENTAL CRANIAL TRAUMA COMBINED
WITH INSULIN DEPENDENT DIABETES (EXPERIMENTAL STUDY)

Korda M., Meretskyi V., Meretska I.

1. Horbachevsky Ternopil State Medical University, Ternopil, Ukraine

Trauma is one of the main causes of death in the general
public worldwide [10,24]. Mortality occurring early af-
ter major trauma is usually due to massive organ injury,
bleeding, hypovolaemia or hypoxia [10, 19]. If the injured
patient survives after severe trauma, there is always a
risk of the immunological dys-homeostasis development
which leads to systemic inflammatory response syndrome
(SIRS). SIRS, in turn, potentially threatens the survival of
the trauma patient by uncontrollable cellular dysfunction,
appearing clinically as multi-organ failure (MOF). Vari-
ety of mediators (e.g., oxy- and nitroradicals, proteolytic
metabolites, complement, chemokines, and cytokines) are
involved in the pathogenesis of MOF [11,16]. Pro- and anti-
inflammatory cytokines, such as TNF-a, IL-1, IL-2, IL-6,
IL-10, IL-12, etc., are released by the activated T-cells as
well as by macrophages/monocytes, and essentially func-
tion as acute phase hormones or danger signals to mount
a response to the initial stress provoked by trauma [10]. It
has been shown that blood cytokines concentrations usually
follow the severity of organ dysfunction [5].

In recent years, increased emphasis has been placed on
the impact of diabetes mellitus on the course of traumatic
process [1,9,28]. Diabetes is associated with enhanced in-
flammation and altered adipokine and calcitrophic hormone
levels, which further contribute to bone pathophysiology.
Hyperglycemia, present in diabetes, affects bone matrix
proteins such as collagen I through nonenzymatic glyca-
tion. Numerous studies in rodents and human subjects
elucidated the role of T and B cells dysfunction, which
determines the risk of development and progression of
systemic inflammation in diabetes [21,23,25]. Interleukins
family of cytokines plays important role in the regulation
of responses associated with inflammatory stress. Diabetes
has been recognized as the disease leading to disturbances
in the production of pro- and anti-inflammatory interleukins
[6]. It is logically to expect that immunological disorders
and extensive inflammation, as observed in diabetes mel-
litus, can deteriorate fracture healing and increase the rate
of trauma complications.
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To date, the role of immunological dys-homeostasis in the
pathogenesis of traumatic brain injury (TBI) combined
with diabetes remains unclear and incompletely explored.
Further research to identify peculiarities of immune status
in diabetes associated with trauma will provide the basis
for therapeutic directions to increase treatment options
and improve patient health and well-being. Therefore,
the purpose of this work is to describe the immunological
events and to investigate important mediators of the inflam-
matory immune response after experimental cranial trauma
combined with type I diabetes.

Material and methods. Animals. Hundred adult male
Wistar rats, weighing 150—180 g, were used for each rep-
lication of the experiment. Animals were housed in sets
of five per cage in a controlled environment where food
and water were provided ad libitum. All experiments were
conducted in accordance with the European Communities
Council Directive of 24 November 1986 for Care and Use
of Laboratory Animals (86/609/EEC), and approved by the
Local Ethics Committee.

Rats were assigned to one of four groups: (1) control ani-
mals (n=10); (2) rats with diabetes (n=10); (3) rats with
closed cranial trauma (n=40); (4) animals with cranial
trauma on the diabetes background (n=40).

Diabetes type I induction

To induce type I diabetes, streptozotocin (Sigma-Aldrich,
Saint Louis, MO, USA) was dissolved in sterile 0.1 M
citrate buffer (pH 4.5) to make 2% solution, and a single
intra-peritoneal injection was given to each animal result-
ing in effective dose of 60 mg/kg [27]. Following the next
day upon fasting, blood glucose levels were determined
from blood samples obtained by tail prick method using
a strip-operated blood glucose monitoring system (Assure
Platinum, Arkray USA, Inc.), and the animals with blood
glucose levels above 16 mmol/L were selected as confirmed
induced diabetes cases.
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Cranial injury and rat sacrifice

The procedure of the cranial injury was done according to
the method described by T. Hicdonmez et al., 2006 [13].
Rats were anesthetized with an intraperitoneal injection
(40 mg/kg) of thiopental sodium (Sigma-Aldrich, Saint
Louis, MO, USA). The heads of the animals were fixed
with a special device so that the chin was resting firmly
on the bottom plane. In groups 3 and 4, the cranial hit was
induced to a point on the right hemisphere 2 mm lateral to
the midline and just in front of the coronal suture. The free
fall of a steel cylinder weighing 300 g and 1 cm in diameter
occurred from a height of 12 cm, producing impact energy
approximately of 0.353 J over the skull. The rats were
sacrificed under thiopental sodium anesthesia by complete
bleeding from the heart. The animals from group 2 were
euthanized 30 days after streptozotocin injection. The rats
from groups 3 and 4 were euthanized 3 hours (subgroups
3A and 4A; n=10 in each subgroup), 24 hours (subgroups
3B and 4B; n=10), 5 days (subgroups 3C and 4C; n=10),
and 14 days (subgroups 3D and 4D; n=10) after the onset
of the injury. The controlled cranial injury to the rats from
group 4 was done 30 days after streptozotocin injection.

Serum analysis for cytokines and immunoglobulins
Blood was collected from the heart of the rats for bio-
chemical analyses. Serum was isolated and cytokines
(TNF-a, IL-1pB, IL-2, IL-4, IL-10), as well as the major
classes of immunoglobulins (IgA, IgM, and IgG), were
evaluated using enzyme-linked immunosorbent assay
(ELISA) kits (Vector Best, Novosibirsk, Russia). Absor-
bance was measured using the “Stat Fax Plus” apparatus
(Awareness Technology Inc., USA) according to the
manufacturer’s protocols.

Serum analysis for circulating immune complexes (CIC)
CIC were studied by precipitation of sera with polyethylene
glycol (PEG) (mol. weight 600) according to Digeon et
al., 1977 [8], with minor modification. Briefly, serum was
diluted 1/27 in borate buffer (0.1 M, pH 8.4) and mixed
in equal portions (4 ml) with PEG solution (borate buffer)
at final PEG concentration of 2.4%. The mixture was then
incubated 2 hours at 4°C followed by centrifugation (20
min at 3000 g). After decanting the supernatant, precipi-
tates were washed once with a PEG solution of the same
final concentration. The pellet was then dissolved in 0.1 N
sodium hydroxide (5 ml) and the quantity of the present
precipitated proteins was measured by optical density (450
nm, spectrophotometer Lambda 25, USA).

Blood analysis for circulating immune cells

Total T lymphocytes (CD3+), helper T cells (CD4+), cy-
totoxic T lymphocytes (CD8+), natural killer (NK) cells
(CD16+), and B lymphocytes (CD19+) in blood were
identified using flow cytometry method on apparatus “EP-
ICS XL (Beckman Coulter, USA) and kit purchased from
“Bioscience, Inc.” (Allentown, PA, USA).
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The experiment was replicated three times. Results are
presented as means+S.E.M. Multiple comparisons were
evaluated using one-way analysis of variance (ANOVA)
followed by the Student’s t-test. Probabilities less than 0.05
were considered significantly different.

Results and their discussion. Humoral immunity (immu-
noglobulins and B-cells, circulating immune complexes).

Control and injured animals

The content of the major classes of immunoglobulins in
blood serum of rats during the whole period of the experi-
ment is shown in Table 1. According to these data, the con-
tent of IgA in blood serum of animals after cranial trauma
has not significantly changed compared to the control
uninjured animals. However, a significant decrease in [gM
and IgG was observed, which was the most pronounced
on day 5 post-trauma - by 46.5 and 49.5%, respectively.
Similarly, Wolach et al., 2001 [30] showed decrease in
serum IgG and IgM concentrations following brain injury.
Analysis of these parameters in 14 days indicated the ap-
proximation of the values compared to those observed in
the intact control animals.

Figure 1 shows that the CIC levels in the injured animals
exceeded the control values by 36.5, 57.1 and 28.5% at 24
hours, 5 days, and 14 days after the injury, respectively.
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Fig. 1. The content of circulatory immune complexes in rats
with traumatic brain injury and traumatic brain injury with
underlying diabetes background

Craniocerebral trauma was accompanied by non-significant
decrease in CD19+ lymphocyte subpopulation, which was
more pronounced on day 5 post-trauma with an average
14.9% decrease observed compared to the control.

Notably, there was a positive correlation between concen-
tration of B-cells (assessed as CD19+ subpopulation) and
immunoglobulins produced, with both decreasing within 5
days post-trauma and returning back to the state observed
in the healthy uninjured animals (control) on day 14 (Table
1). However, the concentration of B-cells did not change
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Table 1. Humoral immunity in rats with cranial trauma, diabetes,
and cranial trauma with underlying diabetes (mean=S.E.M.)

Group IgA, g/l IgM, g/l IgG, g/l CD-19+,10°11 CD-19+, %
Control 0.23+0.02 0.71+0.06 11.83+1.14 3.14+0.32 31.05+£2.14
Diabetes 0.33+0.04 * 1.21+£0.17 * 16.30£1.05 ** 3.09+0.35 29.86+2.93
% 3 hours 0.22+0.06 0.64+0.10 11.78+1.08 3.06+0.38 31.304£2.63
§ Tg 24 hours 0.20+0.02 0.45+0.08 * 6.57+0.72 ** 2.33+0.07 * 27.38+1.14
<
:‘T: = 5 days 0.24+0.05 0.38+0.07 ** | 5.97+0.61 *** 2.1940.15 * 26.42+1.29
é 14 days 0.25+0.03 0.63+0.11 11.20+1.16 3.11+0.20 33.57+£3.05
o % 3 hours 0.31+0.07 1.07£0.18 16.12+1.37 # 2.75+0.24 28.93+2.25
=S
g ‘; § 24 hours 0.30+0.05 0.354£0.08"" | 4.68+0.54 "M 2.04£0.19 ~ 22.15+1.78 " #
=)
8= 0.20+0.03 4.47+0.35 1.2840.14 ~» 17.80+1.32 ™M
:I g g 5 days 0.19+0.02 ™ AAA AN 4 o s
° 55 0.18+0.04 4.81+0.47 M~ | 1.25+£0.10 MA 18.24+1.53 ™M
Q_‘ vU :l: AAA . . . . . . . .
g 14 days | 0.16+0.01 # AAA s s s

* — denotes significant difference compared to control animals;

# — denotes significant difference compared to injured animals,

~— denotes significant difference compared to diabetic animals;
A — p<0.05; PR — p<0.01; FFHHH — p<0.001

significantly within 14 days of the experiment, similarly
to the data obtained in human clinical trials where the
concentration of circulating B-cells remained significantly
non-different 18 to 72 hours after the brain injury [30].

The content of the major classes of immunoglobulins, and
CD19+ cells in the blood serum of rats during the whole
period of the experiment is shown in Table 1.

Control and diabetes-induced animals

The analysis of different immunoglobulin classes con-
centration in blood serum of the rats with streptozotocin-
induced diabetes showed statistically significant increased
content of Ig A (by 44.6%), Ig M (by 70.6%) and Ig G (by
37.8%). The average number of CIC increased by 127.2%
as well (p<0.001). Proposed model of streptozotocin-
induced diabetes showed virtually no significant changes
in the number of lymphocytes with the phenotype CD19+,
which implies over productive B-cells without increase in
their numbers.

Comparative analysis of the data related to time factor
showed that current TBI model in the animals with diabetes
caused significant deficiencies in terms of humoral immu-
nity (Table 1). Overall, while concentration of all major im-
munoglobulins in the diabetes-induced animals was higher
compared to the uninjured control, their concentration in the
injured diabetes-induced animals decreased to a greater ex-
tent compared to the post-trauma control animals on day 5
(Table 1). Moreover, while immunoglobulin concentrations
completely restored to the basal levels in the post-traumatic
control animals on day 14, such concentrations remained
abnormally low in post-traumatic diabetes-induced animals
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(Table 1). Specifically, the titer of IgA in these animals
decreased by 8.5, 42.6, and 55.3% at 24 hours, 5 and 14
days after the injury, respectively, compared to the initial
indicators of the animals with diabetes. There was also
decrease in the IgM concentration during post-traumatic
period by 4.6, 71.3, 83.9, and 86.2% observed at 3 hours,
24 hours, 5 and 14 days, respectively. The concentration
of IgG in the post-traumatic diabetes-induced animals
within 3 hours post-trauma was similar to the value of this
index in the blood serum of the rats with diabetes at time 0
(p>0.05). However, it decreased by 71.3, 72.6, and 70.5%
at 24 hours, 5 and 14 days. The content of CIC at 3, 24
hours, 5 and 14 days after the injury was elevated, namely,
by 9.4, 110.0, 115.3, and 108.9%, in comparison with the
experimental diabetes.

Combined pathology contributed to more pronounced
decrease in the absolute and relative number of CD19+
lymphocytes compared to single treatment of craniocere-
bral trauma (Table 1). The observed values in CD19+ cells
percentage were reduced by 58.6% within 5 days after the
injury compared to the animals-diabetics at time 0 and by
41.6% compared to the injured rats, while 59.6% and 59.8%
of reductions were recorded within 14 days matching the
comparison group. Similarly, while non-significant change
in B-cells concentration was completely restored in the
injured rats on day 14 post-trauma, it remained abnormally
low in the injured rats-diabetics.

Proinflammatory and anti-inflammatory cytokines
Control and injured animals

The dynamics of production of proinflammatory (TNF-a,
IL-1B, IL-2) and anti-inflammatory (IL-4, IL-10) cytokines
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was investigated during two periods: the period of acute reac-
tion to the trauma (3 to 24 hours) and the period of the earliest
manifestations of TBI (5 to 14 days) [5], as well as under
conditions of TBI in combination with diabetes (Table 2).

It was established that TNF-a, IL-1p, IL-2, IL-4, and IL-10
concentrations gradually increased during the first hours
after the injury and reached maximum values within 1 to
5 days, followed by decrease by day 14. However, their
levels did not return to normal values (Table 2).

The level of TNF-a significantly increased in 3.7, 4.5, 3.6,
and 1.4 times at 3, 24 hours, 5 and 14 days post-injury,
respectively. Similarly, IL-1 increased in 2.1, 3.7, 3.4, and
1.6 times, IL-2 —in 1.6, 3.5, 4.2, and 1.9 times, IL-4 — in
1.5,2,2.2, and 1.7 times, while IL-10 —in 1.8, 2.9, 2.7, and
1.8 times, according to the conditions of the experiment.

According to Das et al. (2012), the precise function of
cytokines in cases of brain trauma is not fully understood;
however, previous research suggested that they are crucial
in body response to brain injury [7]. Similar increase in
concentrations of a few major cytokines after TBI, includ-
ing TNF-q, IL-1B, IL-2, IL-4, IL-6, IL-8, IL-10, and IL-18,
was found by other authors [14, 20].

Control and diabetes-induced animals.

Pronounced imbalance of cytokines was observed under
the conditions of streptozotocin-induced type I diabetes.
Significant increase was observed for TNF-a in 2.8 times,
IL-1B — in 2.4 times, and IL-2 — in 1.9 times. However,
the concentration of IL-4 decreased in 1.7, while the one
indicator for IL-10 — in 1.5 times. Therefore, it can be
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concluded that rats-diabetics suffer from imbalance of
cytokines with pro-inflammatory substances staying above
and anti-inflammatory substances — below the basal levels
of the healthy animals.

Induced TBI against the background of experimental dia-
betes resulted in TNF-a increase by 38.8% at 3 hours of
the experiment compared to the injured animals without
diabetes, and exceeded by 26.2, 63.4, and 318.7% on day
1, 5, and 14 of post-traumatic period, respectively (Table
2). The level of IL-1p increased by 95.5, 37.2, 45.7, and
221.5% compared to the levels found in animals after
TBI-only treatment according to the experimental design.
There was an increase in IL-2 concentration by 102.7% (at
3 hours) and 120% (at 14 days) after the injury compared
to the corresponding indicators in the injured rats without
diabetes. IL-4 concentration was lower compared to the
corresponding values in TBI treatment by 72, 83.1, 83.7
and 80%, according to the timeline of post-traumatic period,
and corresponding values for IL-10 decreased by 71.6, 86.2,
86.0, and 76.9%, respectively.

It is noticeable that the control injured rats, with both pro-
and anti-inflammatory cytokine levels increased, had their
cytokines values gradually returning back to the levels
similar to the control uninjured animals. In contrast, the
concentration of proinflammatory cytokines in the injured
rats-diabetics stayed high on day 14, while anti-inflamma-
tory cytokines levels consistently decreased with values
being abnormally low even on day 14 post-trauma. Accord-
ing to Das et al. (2012), brain injury disrupts the blood—brain
barrier (BBB) which leads to infiltration of immune cells into
the brain and subsequent inflammation and neurodegenera-

Table 2. Mean values of cytokine levels in rats with cranial trauma, diabetes,
and cranial trauma with underlying diabetes (mean+S.E.M.)

Cytokine concentration
Group TNF-0. IL-1p. IL-2. 1L-4. IL-10.
ng/l ng/l ng/l ng/l ng/l
Control 413744.63 13912.15 | 927+0.68 | 25.16+2.47 10.65:0.82
. 116534576 | 32754302 | 17244215 | 14.92%1.61 7.1120.76
Diabetes s - ok *% *%
. Shours | 152.48+7.12 #xx | 200282 AAS2HLAS T 5e 4 i3 g ex | 18.7341.84
E2 | 24hours | 186156841 xes | DN SHATERAT sy G3us gg v | 30.8720.62 44
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ol Sdays | 148.34:8.82 wrx | A0T1E3A2 1 3BIBOT 0 g, 5 s wan | 28.9340.85
o
a l4days | 56524537% | 22.18:2.06% | 0TV 43500003 6% | 19.0442.41 #
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tion, which in part is mediated by proinflammatory cytokines
[7]. Lu et al. (2009) wrote that anti-inflammatory cytokines
release results in compensatory anti-inflammatory response
syndrome (CARS) to block development of SIRS [18], and
it is also crucial for neuronal recovery [7].

Therefore, it can be concluded that rats-diabetics with TBI
suffer more severe inflammatory response compared to their
non-diabetic counterparts, even on day 14 post-trauma.

Cellular immunity

Control and injured animals

Craniocerebral trauma caused deficiencies in cellular arm
of immunity (Table 3). Several research groups confirmed
the fact of T-lymphocytes and NK cells number decrease
in acute period after injury [12,17,22]. The current study is
consistent with previous studies showing reduction in the
absolute and relative number of T-lymphocytes assessed
by CD3+ marker (Table 3). For example, it was found that
the reduction in the absolute number of CD3+ cells at 3
hours post-injury was by 9.5%, after 24 hours — by 47.6%,
5 days — by 46.4%, and 14 days — by 6.7%. While analyzing
the dynamics of immunoregulated lymphocyte subpopula-
tions (T-helper cells), a significant reduction of CD4+ cells
was detected by 36.3 and 39.3 % within 24 hours and 5
days after cranial trauma, respectively. The CD4+ cells
number returned to the level observed in the intact animals
at the end of the study (day 14). There was a tendency of

reduction in the cytotoxic T lymphocytes subpopulation
number (CD8+), which was the most pronounced between
1 and 5 days of post-traumatic period. Similar dynamics
took place in case of NK cell (CD16+) concentration: on
day 5 of post-traumatic period, the absolute number was
reduced by 36.2% compared with the control animals.
Identified immunological disorders are likely to disrupt
immuno-biological balance and contribute to the develop-
ment of inflammatory complications [2, 26]. Similarly, a
severe immune suppression after severe TBI was found
during human clinical trials where the concentrations of
circulating T-cells, T-helper cells, T-suppressor, and NK
cells reduced within 18 to 72 hours after the brain injury
[20, 30], while the B-lymphocyte count remained normal
[30]. However, in the current study all T-lymphocytes and
NK cells levels (CD3+ with CD4+ and CD8+, as well as
CD16+) returned back to the levels of the uninjured control
animals on day 14 (Table 3).

Control and diabetes-induced animals

It is established that immunopathological processes play
an important role in the pathogenesis of diabetes and its
complications development [23]. Streptozotocin-induced
diabetes was accompanied by decrease in the absolute
content of CD3+ lymphocytes by 35.6%, while CD4+ and
CDS8+ levels decreased by 34.1 and 8.1%, respectively. It
was observed that the animals with hyperglycemia had
lower number of natural killer cells by 34.7% (p<0.05).

Table 3. Cellular immunity in rats with cranial trauma, diabetes,
and cranial trauma with underlying diabetes (mean=S.E.M.)

Immunological markers
Group CD3+ CD4+ CD8+ CD16+
10°11 % 10°11 % 10°/1 % 101 %
Control 5.82+0.45 | 56.58+3.24 1.35+0.10 24.47+1.52 2.23+0.20 | 33.26+2.35 | 3.81+0.33 | 32.60+2.28
+ + + + +
Diabetes 3.75**0.38 48.6042.60 0.89 >l‘0.14 19.16* 1.80 205:025 | 29.8043.16 2.49**0.27 23.86* 1.92
» hO?ilI‘S 5.27+0.50 | 54.42+3.61 1.18+0.12 23.16+2.15 2.19+0.24 | 33.15+£3.46 | 3.49+0.31 | 32.05+2.70
<
g
‘g 24 3.05+0.42 | 45.6342.17 | 0.86+0.04 20.24+1.23 2.57+0.24
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=
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o
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When studying the dynamics of immunity cellular factors
in cases of craniocerebral trauma against the background
of streptozotocin-induced diabetes, significant T lympho-
penia was observed as a result of decrease in both T-cell
subpopulations, with a greater extent recorded for CD4+
cells. Thus, the absolute number of CD3+ cells declined by
38.5, 53.8, 67.0, and 79.4% at 3, 24 hours, 5 and 14 days
post-trauma, respectively, comparing to the levels found in
the injured animals without diabetes. Deficiency of CD4+
lymphocytes in the experimental group was 36.4, 55.8,
58.5, and 68.6%. As for CD8+ lymphocytes, deficiency
of 11.4, 38.6, 37.0, and 54.4% was found compared to the
injured animals at the same times of observation.

As for absolute concentration of NK cells (CD16+) in case
of cranial trauma progress with underlying diabetes, the
values decreased by 28.1, 50.2, 50.6, and 66.4% compared
to the corresponding values in animals after craniocerebral
trauma alone.

To summarize, the concentration of cells responsible for
cellular arm of immunity returned to their normal levels
by day 14 in case of cranial injury alone, while the rats-
diabetics with the same injury suffered from decreased
concentration of T-lymphocytes and NK cells even on day
14 post-trauma.

Our results confirmed the fact that cranial trauma alone
leads to temporary deterioration of the immune system,
while combination of cranial trauma and induced type 1 dia-
betes prolongs deteriorative damage to the immune system.
For example, hyperinflammation induced by trauma might
cause remote organ damage, and more severe multiple
organ failure. Simultaneously, immunosupression caused
by trauma might lead to the increased risk of infectious
diseases obtained immediately following the trauma [15].
Based on our findings, these consequences might be more
severe in case of diabetes.

Cytokines are involved in cell-to-cell communications
during injury and are considered to be a part of cellular
biochemical cascade of injury. They are found at elevated
levels in blood after head injury, mediate inflamma-
tory response to tissue injury, and might result in some
systemic changes as well [3,4,29]. This biochemical
cascade of pro-inflammatory cytokines triggered by
head injury might adversely affect organ and multiple
organ function, triggering systemic tissue injury, or
systemic inflammatory response syndrome (SIRS). On
the other hand, a cascade of anti-inflammatory cytokines
is triggered by brain injury as a follow-up, leading to
anti-inflammatory response syndrome (CARS) [10,14].
In the presented research it was observed that with
combination treatment (both brain injury and diabetes)
cytokines responsible for anti-inflammatory response
actually decreased in concentration throughout the study,
while the proinflammatory cytokines never returned
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to background level on day 14. This can stipulate that
patients with diabetes are in greater risk for conducting
SIRS in case of brain injury.

The effects of cranial injury on the immune system are
also implemented through impairment of acquired im-
munity. A significant deficiency of the immune system
was observed, especially in its cellular arm of immu-
nity, which stayed diminished within 1 to 14 days after
the brain injury event. Trauma is directly followed by
decreased number of all circulating T-lymphocytes, as
well as by T helper and cytotoxic T cells imbalance.
Natural immunity NK-cell concentration decrease was
observed as well. Humoral immunity impairment was
initially caused by reduction in B-cell concentration.
Shifts in the concentration of immune B-cells resulted
in decreased production of all major classes of immuno-
globulins (IgG and IgM specifically). As for dynamics
of the concentration of circulating immune complexes in
blood, their concentration increased maximally up to 5
days following the induced brain injury. The same trend
was observed in the rats-diabetics with cranial injury,
though the immune system deficiencies caused by brain
injury did not return back to normal on day 14.

It was shown that the rats with induced diabetes and TBI
suffered more profound damage to the immune system that
was not restored back to the basal level within 14 days.
Proinflammatory cytokine concentrations increased, while
anti-inflammatory cytokine concentrations decreased by
day 14, increasing risk for SIRS and MOF. Factors respon-
sible for humoral immunity and cell-mediated immunity
were consistently lower by day 14, which might make
diabetic rats more susceptible to infections compared to
rats with brain injury alone.
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SUMMARY

IMMUNOLOGICAL DISTRESS IN EXPERIMEN-
TAL CRANIAL TRAUMA COMBINED WITH IN-
SULIN DEPENDENT DIABETES (EXPERIMEN-
TAL STUDY)

Korda M., Meretskyi V., Meretska 1.

1. Horbachevsky Ternopil State Medical University, Ter-
nopil, Ukraine

This article describes the immunological events and in-
vestigates important mediators of the inflammatory im-
mune response after experimental cranial trauma com-
bined with type I diabetes. It was shown that the rats with
induced diabetes and traumatic brain injury suffered more
profound damage to the immune system that was not re-
stored back to the basal level within 14 days. Proinflam-
matory cytokine concentrations increased, while anti-
inflammatory cytokine concentrations decreased by day
14, increasing risk for systemic inflammatory response
syndrome and multi-organ failure. Factors responsible
for humoral immunity and cell-mediated immunity were
consistently lower by day 14, which might make diabetic
rats more susceptible to infections compared to rats with
brain injury alone.

Keywords: cranial trauma, diabetes mellitus, cellular im-
munity, immunoglobulins, cytokines.
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UMMYHOJIOTHYECKUA JUCTPECC TIPHA YE-
PEITHO-MO3I'OBOM TPABME B COYUETAHHUM C
CAXAPHBIM TMABETOM (QKCIIEPUMEHTAJIb-
HOE UCCJIEJOBAHHUE)

Kopna M.M., Mepeukuii B.H., Mepeuxas HU.B.

Teprononvckuil 20cy0apcmeeHHblil MeOUYUHCKULL YHUGep-
cumem um. U.A. Topbauesckoeo, Yxpauna

HccnenoBan UMMYHHBIN CTAaTyC KPbIC NIOCIE IKCIEPU-
MEHTAJbHOW YEPENHO-MO3I0BOM TPaBMbl B COUETAaHUU
CO CTPENTO30TOIMH-NHAYLIUPOBAHHBIM CaXapHbIM JIHa-
6erom. [TokazaHo, 9TO y KpbIC C MHAYIUPOBAHHBIM Ha-
06eTOM U MOAECTMPOBAHHON YePEITHO-MO3TOBO TpaBMOit
oTMedaeTcst Ooiee TITy0oKoe MOBPEeXACHIE NMMYHHON
CHCTEMBI, COCTOSIHHE KOTOPOH A0 MCXOZHOTO YPOBHS
HE BOCCTaHOBIUIOCH JTaXke CIycTs 14 mHei mocie Tpas-
Mbl. KOHIIeHTpamus MpoBOCHATNTEIbHBIX TUTOKHHOB
YBEIMUYMIIACH, B TO BpEMsI KaK B TEUEHUE HCCIEAYEMOTO
MIEPHOAA KOJIMYECTBO IPOTUBOBOCHAINTENBHBIX INTOKHU-
HOB CHH)KAJIOCh, yBEJIINIMBAsI PUCK Pa3BUTHUS CHHIPOMA
CHUCTEMHOTO BOCIIAJINTEIBHOTO OTBETA U MTOJTHOPTAHHOM
HepocTaTouHoCTH. [Tokasarenu (pakTopoB, OTBETCTBEH-
HBIX 32 T'YMOpaJIbHBIA U KJIETOYHO-OIOCPEIOBAHHbBIN
NMMYHHTET OBUIM CYIIECTBEHHO HIDKE HA MPOTSHKEHUHU
BCETO HCCIIEI0OBAHUs, UYTO Ipejapacrnoiaraio gadopa-
TOPHBIX XUBOTHBIX C YEPEIHO-MO3IOBOM TpaBMOMl Ha
¢onHe caxapHOTO nuabeTa K MHOEKIMH B CPaBHEHUH C
TPaBMUPOBAaHHBIMH HOPMOTTTMKEMHYECKUMH KPBICAMH.
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DEVELOPMENT OF LC-MS/MS METHOD FOR DETERMINATION
OF THE OLANZAPINE IN HUMAN PLASMA

ISivsivadze K., 2Jokhadze M., *Tushurashvili P., '"Murtazashvili T., 'Imnadze N.

IThilisi State Medical University, Department of Pharmaceutical and Toxicological Chemistry,
’Levan Samkharauli National Forensics Bureau, Thilisi, Georgia

Schizophrenia is a debilitating mental illness that impairs
mental and social functioning which affects one percent of
the population all over the world. For effective pharmaco-
logic treatment of schizophrenia is used pharmaceutical
products from group Second-generation Antipsychotics,
the same ,,atypical antipsychotic, which member are olan-
zapine and quetiapine, closapine, risperidone and other
drug products[2].
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Olanzapine (OLZ) is an atypical antipsychotic that be-
longs to the thienobenzodiazepine class, chemically is
2-methyl - 4 - (4-methyl-1-piperazinyl) - 10H-thieno
[2,3-b] [1,5] benzodiazepine. The molecular formula is
C,,H,N,S, which corresponds to a molecular weight of
312.44. Structural formula of OLZ is on Fig. 1. OLZ is
a yellow crystalline solid, which is practically insoluble
in water [2].
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Fig. 1. Structure of Olanzapine

OLZ was developed and marketed by the pharmaceutical com-
pany Eli Lilly and Company, with the brand name Zyprexa;
Lilly introduces OLZ for the treatment of schizophrenia in
1996. The drug went generic in 2011. Sales of Zyprexa in 2008
were $2.2B in the US, and $4.7B worldwide [1].

The mechanism of action of OLZ, as with other drugs hav-
ing efficacy in schizophrenia, is unknown. However, it has
been proposed that this drug’s efficacy in schizophrenia is
mediated through a combination of dopamine and serotonin
type 2 (SHT,) antagonism. The mechanism of action of
OLZ in the treatment of acute manic or mixed episodes
associated with bipolar I disorder is unknown.

OLZ binds with high affinity to the following recep-
tors: serotonin SHT,, ,., SHT, (K=4, 11, and 5 nM,
respectively), dopamine D, , (Ki=11-31 nM), histamine
H, (Ki=7 nM), and adrenergic o, receptors (K.=19 nM).
OLZ is an antagonist with moderate affinity binding for
serotonin SHT, (Ki=57 nM) and muscarinic M, ; (K=73,
96, 132, 32, and 48 nM, respectively). OLZ binds weakly
to GABA,, BZD, and B-adrenergic receptors (K>10 uM).
Antagonism at receptors other than dopamine and SHT,
may explain some of the other therapeutic and side effects
of OLZ. OLZ’s antagonism of muscarinic M, ;recep-
tors may explain its anticholinergic-like effects. OLZ’s
antagonism of histamine H1 receptors may explain the
somnolence observed with this drug. OLZ’s antagonism
of adrenergic al receptors may explain the orthostatic
hypotension observed with this drug. Oral Administra-
tion, Monotherapy — OLZ is well absorbed and reaches
peak concentrations in approximately 6 hours following
an oral dose. It is eliminated extensively by first pass
metabolism, with approximately 40% of the dose me-
tabolized before reaching the systemic circulation. Food
does not affect the rate or extent of OLZ absorption. OLZ
displays linear kinetics over the clinical dosing range.
Its half-life ranges from 21 to 54 hours (5th to 95th per-
centile; mean of 30 hr), and apparent plasma clearance
ranges from 12 to 47 L/hr (5th to 95th percentile; mean
of 25 L/hr). Administration of OLZ once daily leads to
steady-state concentrations in about 1 week that are ap-
proximately twice the concentrations after single doses.
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Plasma concentrations, half-life, and clearance of OLZ
may vary between individuals on the basis of smoking
status, gender, and age.

OLZ is extensively distributed throughout the body, with a
volume of distribution of approximately 1000 L. It is 93%
bound to plasma proteins over the concentration range of
7 to 1100 ng/mL, binding primarily to albumin and a-acid
glycoprotein. Metabolism and Elimination — Following
a single oral dose of labeled OLZ, 7% of the dose of OLZ
was recovered in the urine as unchanged drug, indicating
that OLZ is highly metabolized. Approximately 57% and
30% of the dose was recovered in the urine and feces,
respectively. In the plasma, OLZ accounted for only 12%
of the AUC for total radioactivity, indicating significant
exposure to metabolites. After multiple dosing, the major
circulating metabolites were the 10-N-glucuronide, present
at steady state at 44% of the concentration of OLZ, and
4’-N-desmethyl OLZ, present at steady state at 31% of the
concentration of OLZ. Both metabolites lack pharmacologi-
cal activity at the concentrations observed.

Direct glucuronidation and cytochrome P450 (CYP) medi-
ated oxidation are the primary metabolic pathways for OLZ.
In vitro studies suggest that CYPs 1A2 and 2D6, and the
flavin-containing monooxygenase system are involved in OLZ
oxidation. CYP2D6 mediated oxidation appears to be a minor
metabolic pathway in vivo, because the clearance of OLZ is
not reduced in subjects who are deficient in this enzyme. OLZ
is indicated for the treatment of schizophrenia, acute treatment
of manic or mixed episodes associated with bipolar I disorder
and maintenance treatment of bipolar I disorder. Medication
therapy for pediatric patients with schizophrenia or bipolar I
disorder should be undertaken only after a thorough diagnostic
evaluation and with careful consideration of the potential risks.
Adjunct to valproate or lithium in the treatment of manic or
mixed episodes associated with bipolar I disorder. Treatment
of acute agitation associated with schizophrenia and bipolar
I mania. Treatment of depressive episodes associated with
bipolar I disorder. Treatment of treatment resistant depres-
sion. OLZ orally dosage is 2.5 — Smg once daily, depend on
progress of disease [5].

Toxicity - adverse reactions associated with OLZ therapy
include dizziness, akathisia, postural hypotension, somnolence
and agitation. Overdosage with 300 mg of the drug in an adult
massed only drowsiness and slurred speech. A 2.5 year old
child who ingested 15 mg of OLZ approximately 10 hours
carlier was observed to be hypersalivating, drowsy, irritable,
hostile and had constricted pupils; his serum OLZ concen-
tration was 11 pg/L at that time and his symptoms resolved
over the next 14 hours . A 55 year old woman survived the
ingestion of over 100 mg of the drug, but remained comatose
for 5 days; her initial serum OLZ level exceeded 250 pug/L.A
43 year old man who intentionally ingested as much as 600
mg of OLZ was found to I have postmortem blood and urine
OLZ concentrations of 1238 and 6987 pg/L, respectively [8].
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Several analytical methods for the determination of OLZ
in biological matrices have been published. In these
reports, the use of gas chromatography coupled to nitro-
gen- phosphorus detection (GC-NPD) has been described
[3]. However, in most reports high-performance liquid
chromatography has been used in conjugation with UV,
fluorescence, or electrochemical detection with use of
derivatization step to increase fluorescence capacity[8].
Recently, liquid chromatography-mass spectrometry
(LC-MS) has proven to be a powerful tool for determin-
ing drug concentrations in biological matrices and several
LC-tandem MS methods for the determination of OLZ
in plasma, serum, or brain tissues have previously been
published [3,9,10]. OLZ has been measured in biological
specimens by high performance liquid chromatography.
A single oral dose of olanzapine (7 mg/kg) was given to
overnight fasted rats (n = 6). Plasma samples containing
the drug were extracted by liquid-liquid extraction using
a combination of dichloromethane: n-hexane (80:20). A
reverse phase chromatographic column C18 hypersil-BDS
was used for chromatographic separation with a mobile
phase consisting of 50 mM phosphate buffer pH 5.5, ace-
tonitrile and methanol (50:30:20, v/v/v), flow rate of 1.2
ml/min. Olanzapine was measured using ultraviolet (UV)
detection at 214 nm. [4].

Although chromatographic methods offer high degree of
specificity, yet, sample clean up, sample pre treatment and
the instrumental limitations preclude their use in routine
analysis. The above mentioned methods are having some
advantages and some disadvantages in terms of sensitivity,
sample preparation either time consuming and/or require
complex pretreatment or long run time, sample volume,
instrumental advantages, and extraction techquines. The
main goal of our work was to develop and validate HPLC-
MS/MS method for determination of OLZ in plasma and
to use the method. It was therefore necessary to develop a
simple and selective analytical method, with a low sample
volume for extraction and a short run time for quantification
of OLZ in plasma.

The study aim was to develop validated a selective, repro-
ducible and sensitive LC-MS/MS method for quality and
quantity determination of OLZ in human plasma using
risperidone as IS.

Material and methods. OLZ European Pharmacopoeia
(EP) Reference Standard (CAS number 132539-06-1,
catalogue number Y0001370) and the internal standard
(IS) risperidone European Pharmacopoeia (EP) Refer-
ence Standard (CAS number 106266-06-2, catalogue
number R1000600) was obtained from SIGMA-AL-
DRICH. Organic solvents of HPLC grade from Fluka
and Merck (Germany). Methanol of analytical- reagent
grades were purchased from Merck. Water passed
through a Millipore system was used for sample dilution
and in the mobile phases.
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Blank human plasma was kindly supplied by Blood Insti-
tute, Georgia and kept on -20°C. All samples were negative
for substances of abuse like THC, cocaine, methadone, am-
phetamines, methamphetamines, opiates, buprenorphine,
benzodiazepines, barbiturates and tricyclic antidepressants
with ELISA.

Preparation of stock and working standard solution
Stock solutions of OLZ having concentration 1mg/mL
and IS (risperidone) having concentration Img/mL were
prepared in methanol. Stock solutions were stored at -20
°C. Working standard solution of OLZ was diluted with
methanol. All standard solutions were stored at -20 °C.
Calibration standards with concentration 5, 10, 15, 20,
30, and 50 ng/mL, were prepared by spiking the working
standard solutions of OLZ into human plasma. Dilutions
were used to prepare three levels of Quality Control sample
(QCs), 50, 500, and 900 ng/mL in human plasma. QCs
were stored at -20°C. To prevent degradation of OLZ all
samples including extracted standards were protected from
light under the entire sample preparation by wrapping the
samples in foil.

Prepare of the plasma in vitro samples

The plasma samples were weighted prior to analysis as a
standard procedure in the laboratory. 10uL of OLZ is added
to 10pL of IS and 190 pL of blank plasma and were stored
at -20 °C temperature.

Solid phase extraction
Was used The Gilson GX-271 ASPEC Solid phase extraction
system with the cartridge Supelclean LC-18 SPE 500 mg.

Extraction procedure

Sample pretreatment - to 1mL of sample preparation add
4mL DI water and 2mL of 100mM phosphate buffer (pH
6.0).Mix/vortex on Stuart rotator and ultrasonic bath
for homogenization. Centrifuge for 10 minutes at 5000
rpm and discard pellet. Received samples pH should be
6.0+0.5.Adjust pH accordingly with 100mM monobasic
sodium phosphate.

Tube Conditioning - Rinse with 1 x 3mL Methanol and
aspirate. Rinse with 1 x 3mL DI water and aspirate. Rinse
with 1 x ImL 100mM phosphate buffer (pH 6.0) andaspi-
rate. To prevent packing bed from drying should be as
pirated at <3 inches Hg.

Loading of the sample - Load at ImL/minute.

Tube Wash - Rinse with 1 x 3mL DI water and as pirate.
Rinse with 1 x ImL 100mM acetic acid and aspirate. Rinse
with 1 x 3mL Methanol and as pirate. Dry tube during 5
minutes at > 10 inches Hg.

Elution - Elute 1 x 3mL with the mixture methylene chloride
(CH,CL,) / Isopropyl alcohol (IPA)/Ammonium hydroxide
(NH,OH) with proportion 78:20:2 . Collect eluate at 1-2mL/
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minute. Elution solvent should be prepared fresh daily. To
40mL of isopropanol, add 4mL of concentrated ammonium
hydroxide mix and add 156mL of methylene chloride and
mix. Evaporate to dryness at <40°C.

Preparing for Analysis - evaporate reconstitute with 200pL
acetonitrile/DI water (1:3). Mix/vortex vigorously for 30
seconds and Inject 10 pL into chromatograph.

Apparatus

The LC system was consisted AGILENT TECHNOLO-
GIES 1290 Infinity AGILENT TECHNOLOGIES 6460
Triple quad LC-MS/MS. Separation was performed by
isocratic elution on Zorbax Eclipse plus C18 (100°4.5
mm, 3.8 um) column, equipped with pre-column: UHPLC
GUARD Zorbax Eclipse plus C18 (5%2.1 mm, 3.8 um); col-
umn temperature was - 35°C. lonization was performed by
using electrospray in the positive mode (ESI+). Acquisition
was made in multiple reactions monitoring (MRM) mode.

The mobile phases consisting of 0.1 % water solution of
formic acid HCOOH (H20):0.1 % acetonitrile solution of
formic acid HCOOH (CH3CN) - 70 : 30 (v/v).The flow rate
was 0.4 mL/min, and the column temperature was 35°C.
Duration of analysis was 5 minutes.

The stability of the ionization and the intensity of the
responses of precursor and fragment ions were optimized
by continuous infusion of a standard solution through the
syringe pump into a T-piece mixing it with mobile phase
(0.4 mL/min). The optimized MRM transitions for OLZ
were m/z313 ® 256, m/z313 ® 213 and m/z 313 —198asfor
the quantitative and quality determination, respectively. The
optimized cone voltage was 35V, and the collision energy
was 42, 49 and 56eV for transitions. For risperidone the

MRM transition was m/z 411—191with a cone voltage of
30 V and a collision energy of 33eV. The other main pa-
rameters were capillary voltage 1.0 kV, source temperature
120°C, desolvation temperature 300°C.

Method validation

The method was validated for specificity, linearity, lower
limit of quantification (LLOQ), accuracy, matrix effect,
recovery and stability.

The method specificity was evaluated by screening one
batch of blank human plasma prior to the main validation
batch. This batch was spiked with known concentration
of OLZ at 10ng/mL, extracted and analyzed along with a
calibration curve.

The linearity for OLZ was evaluated over the range of
5 - 50 ng/mL.

QCs at three concentration levels (50, 500, and 900 ng/mL)
were analyzed to evaluate intra and interassay precision
and accuracy of the method. Precision was expressed as
RSD% for replicate measurements and accuracy (%) by the
percentage of deviation between nominal and calculated
concentrations.

The matrix effect was assessed by comparing the peak areas
of analytes from the standards spiked after extraction and
the pure QCs at the same concentration levels. The recovery
was assessed by comparing the standards spiked before
and after extraction at three concentration levels (50, 500,
and 900 ng/mL).

Results and their discussion. Received mass spectrum
and LC-MS/MS chromatograms are given on Figs. 2-4.

x10 4 +ESI MRM Frag=100.0V CID@** (313.0 -> 198.0) Olanzapine-multi MRM - el80-20-0.008.d

x10 4 +ESI MRM Frag=100.0V CID@** (313.0 -> 213.0) Olanzapine-multi MRM - el80-20-0.008.d

x10 4 +ESI MRM Frag=100.0V CID@** (313.0 -> 256.0) Olanzapine-multi MRM - el80-20-0.008.d

1.212

b1 b2 b3 04 b5 D06 D07 D08 09 1 12 13

Counts vs. Acquisition Time (min)

Fig. 2. OLZ transition m/z 313 ® 256, m/z 313 ® 213, m/z 313 ® 198
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Fig. 3. Risperidone transition m/z 411® 206, m/z 411 ® 191, m/z 411 ® 110

Method validation
The method was validated according to the recommenda-
tion for the bioanalytical method validation by FDA (2001).

Mass spectrometry:

To obtain optimum sensitivity and selectivity, ESI tech-
nique operated in the positive ion mode was used for the
LC-MS/MS multiple reaction monitoring (MRM) analysis.
protonated form of analyte and IS [M + H] + ions was the
parent ion in the Q, spectrum and was used as the precur-
sor ion to obtain Q, product ion spectra. The product ion
mass spectrum of positively charged ion of OLZ shows the
formation of characteristic product ions at m/z 256, 213and
198.The most sensitive mass transition was monitored from
m/z313 ® 256(Fig. 2).

Specificity:

Blank plasma was tested for endogenous interferences. The
OLZ retention time region was free from interferences. The
back-calculated values spiked at concentrations of 5, 100,
and 400 ng/mL for OLZ, the RSD was less than 15% and
the accuracy was 80%-120%, respectively, indicating no
significant batch-to-batch variation.

Linearity and LLOQ:

Linear regression analysis for OLZ was performed by us-
ing internal standard method. A linear calibration curves
showed a R? value of 0.9971 for OLZ (Fig. 4). Based on
the standard data presented here, it was concluded that the
calibration curves used in this method were accurate for
the determination of OLZ. The assay is linear in the range
5-50ng/mL for OLZ The LLOQ was 0.15ng/mL for OLZ.
Though LLOQ is adequately low for OLZ quantification,
the sensitivity is achieved using a limited sample volume
of 500 pL plasma.

Accuracy and precision:
A summary of the individual QC data is obtained in the
three runs for the validation. The inter-batch precision RSD
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of the assay was no more than 3% at four concentration
levels of the QC samples, the RSD for intra-batch precision
was less than 3%. The inter- and intra-batch accuracy of the
assay ranged from 85% to 115%. The assay for OLZ was
accurate and precise between runs and within individual
run for each level.

= Ri=0.0971
£ 40000
-
§- /'
8 20000 -
[-™ /

Q

0 20 40 60
C, ng/mL

Fig. 4. Calibration standards curves for OLZ

Recovery, matrix effect and stability:

Relative recoveries were estimated from mean values of
five replicates at high and low QC level. Recoveries of
107% (7 ng/ml) and 85% (70 ng/ml) were found in plasma
and 75% (1.5 ng/ml) and 81% (15 ng/ml), respectively.

No matrix effects were observed when drug-free reference
samples, plasma were injected during constant infusion
of OLZ.

Previous studies have shown that OLZ is stable in human
plasma samples, without any added preservatives, for at
least 12 months at -20 °C. In the present study samples were
stored at -20°C before analysis and no severe degradation
has been observed in samples that have been re-analysed.

Conclusion. Was developed and validated a selective,
reproducible and sensitive LC-MS/MS method for qual-
ity and quantity determination of OLZ in human plasma
using risperidone as IS. To the best of knowledge, the
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cost-effectiveness, simplicity of the assay using Solid phase
extraction. From the results of the validation parameters,
we can conclude that the developed method can be useful
for determination of OLZ of forensic investigation of the
intoxication or postmortem cases.

Acknowledgment. The authors gratefully acknowledge
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SUMMARY

DEVELOPMENT OF LC-MS/MS METHOD FOR
DETERMINATION OF THE OLANZAPINE IN HU-
MAN PLASMA

ISivsivadze K., 2Jokhadze M., *Tushurashvili P.,
"Murtazashvili T., 'Imnadze N.

IThilisi State Medical University, Department of Pharma-
ceutical and Toxicological Chemistry; °Levan Samkharauli
National Forensics Bureau, Tbilisi, Georgia

The study aim was to develop a validated selective, repro-
ducible and sensitive Liquid Chromatography — Tandem
Mass Spectrometry (LC-MS/MS) method for qualitative
and quantitative determination of olanzapin (OLZ ) in hu-
man plasma. For isolation was used solid phase extraction
with the Gilson GX-271 ASPEC Solid phase extraction
system, cartridge Supelclean LC-18 SPE 500mg. Elution
solvent contained 40mL of isopropanol, 4mL of concen-
trated ammonium hydroxide and 156mL of freshly pre-
pared methylene chloride.

Samples containing OLZ and IS were chromatographed
on AGILENT TECHNOLOGIES 1290 Infinity AGILENT
TECHNOLOGIES 6460 Triple quad LC-MS/MS system.
Separation was performed by isocratic elution on Zorbax
Eclipse plus C18 (100°4.5 mm, 3.8 um) column, equipped
with pre-column: UHPLC GUARD Zorbax Eclipse plus
C18 (5x2.1 mm, 3.8 um); column temperature was 35°C.
The mobile phases consisted of 0.1 % water solution of
formic acid HCOOH (H20):0.1 % acetonitrile solution of
formic acid HCOOH (CH3CN) in 70 :30 (v/v) proportion.
The flow rate was 0.4 mL/min.

Determination was performed on a triple-quadrupole mass
spectrometer employing electrospray ionization technique
(ESI+), operating in multiple reaction monitoring (MRM)
and positive ion mode. Total chromatographic run time
was 5 min. The optimized MRM transitions for OLZ were
m/z 313 ® 256, m/z 313 —213 and m/z 313—198 as the
quantitative and confirmative traces, respectively. Method
was validated on following parameters: specificity, linear-
ity, LLOQ, accuracy and precision, recovery, matrix ef-
fect and stability.

The method was subsequently applied to in vitro plasma
samples for determination of OLZ. The obtained data al-
lows the opportunity for forensic investigation of the in-
toxication in postmortem cases.

Keywords: LC-MS/MS, solid phase extraction, method
validation.
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PE3IOME

PABPABOTKA XKHUJAKOCTHOI'O XPOMATO-
MACC-CHEKTPOMETPHYECKOI'O METOJA
(LC/MS/MS) OIIPEAEJIEHUSA OJIAH3AIIMHA B
IIVIA3BME YEJIOBEKA

ICuscuBanze K.I'., 2JI:xoxaaze M.C.,
Tymypamsuiu I1L.P., 'Myprazamsuiau T.2K.,
"Mmuanze H.E.

ITounucckuil 20cy0apcmeentbltl MeOUYUHCKUL YHUBEDCU-
mem, Oenapmamenm Qapmayesmuieckol U MmoKCUKoLo-
euuecko xumuu, *Hayuonansnoe 6iopo Cydebnoil skc-
nepmusvl um. Jlesana Camxapaynu, Tounucu, I py3sus

Llenpto WccrenoBaHUs — sBWIAchk  pa3paboTka  BOcC-
NPOU3BOIMMOIO  BaJIMAUPOBAHHOIO,  CEJEKLUHOHHO-
r0, YyBCTBHTEIBHOTO METOIAa >KUAKOCTHOH XpoMaro-
Macc-cnekrpomerpun (LC/MS/MS) mns ompeneneHus
OJIaH3aIlMHA B IIa3Me YeJIOBeKa.

J1st u30aMpoBaHUs MOATANHOM 3KCTPAKUMENW HCIOJb-
3oBaack cuctema Gilson GX-271 ASPEC, xaptpumx
Supelclean LC-18 SPE 500 mr. PacTBOpuTens ams 3:ro-
nupoBaHuA comeprkan 40 M u3onpornaHona, 4 M1 KOHIICH-
TPUPOBAHHOTO THIPOKCHIA aMMOHUS U 156 MII MeTHIIeH
xmopuaa. J{ns xpomarorpadupoBanust 00pas3mos, comep-
KAIIWX OJIAH3aMNH ¥ BHYTPEHHHUH CTaHIapT, HCII0JIb30Ba-
JIM KUIKOCTHBIN Xpomarorpad - B TaHAEME CO CIIEKTOME-
tpoM (LC-MS-MS) - AGILENT TECHNOLOGIES 1290
Infinity AGILENT TECHNOLOGIES 6460 Triple quad
LC/MS. Pazaenenne mpoUCXOIIIIO B CIIETY OIS KOJIOHKE
- Zorbax Eclipse, crannonapras daza - C18(100°4.5mwm,
3.8uum). ITpubop Takke OCHAIIEH MEepeaHeH KOIOHKOM
- UHPLC GUARD Zorbax Eclipse, crannonapnas ¢asa
- C18(5%2.1mm,3.8um). Temmeparypa KOJOHKH Oblia
35°C. B xauecTBe MOIBMKHOM (ha3bl OblIa BEIOpaHa clie-
nytomas cuctema: 0.1% BomHBIN pacTBOp MypaBbHHOM
kuciorst HCOOH (H20): aneronutpun 0.1% mypasbu-
woit xucnmorst HCOOH (CH3CN) B mpomopuuu 70:30
(v/v). IIpomomKuTensHOCTh TECTHPOBAHUS COCTABIILIA
5 MHMHYT B M30KPaTHOM PEXHME CO CKOPOCTBIO TEUEHHS
moaBIKHON (a3el 0.4m/muH. OTipeeneHne mpoucXoan-
JIO TIPH UCIIOIBb30BAaHUH MAcC-CIIEKTPOMETPA C TPOWHBIM
KBaJPOMyJIEM, HOHU3AIHS TOCTUTAIACH MTOTIOKHTEIbHBIM
anektpopacnsuienneM (ESI+), ckanmpoBaHne IpoTeKano
C MOHHTOPHHTOM MHOTOKpaTHBIX peakunii (MRM). Bpe-
Ms Xxpomarorpaduu coctapisio 6 MUHYT. OnITUMaNbEHBIE
MRM mnepexonp! onan3anuHa - m/z 313 ® 256, m/z 313
—213 u m/z 313 —198, maoT BO3MOKHOCTH MPOBECTH
KaK KaueCTBEHHBIH, TaK W KOJIMYECCTBCHHBIN aHAIN3 yKa-
3aHHBIX BEIIECTB. Banmumanus MeToa ocymiecTBIeHA 110
CJIEYOLIMM [TapaMeTpaMm: CIIelU(PUIHOCTD, TMHEHHOCTB,
00OHapy>KUBaeMbIii MUHIMYM, TOYHOCTb, BOCCTaHABIIMBA-
€MOCTb, MAaTPUYHBIH APPEKT U CTAOMIFHOCTE.
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PazpaboTanHblii MeTO OBUI C yCHEXOM HCIIOJNB30BaH B
in vitro oOpasuax 1mia3Mel JUisl OATBEPIKICHUS HATMYHS
onanzanuHa. [lomy4yeHHbIE JaHHBIE NAalOT BO3MOKHOCTD
UCIIOJIb30BaTh METOJ MPU NPOBEICHUU CYACOHOH XHMHU-
YECKOM SKCIEPTU3BI B CIIy4asiX OTPaBICHUN.
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IKCHHEPUMEHTAJIBHASA MOAEJIb OTJAJTEHHBIX
PE3VJIBTATOB OKCIIO3UIIMN CBUHL A

Iarapana I'K., Barameuan T.U., Aupponnkamsnin I T.,
I'ypamBniau T.T., loremsnan K.III., Apannmsuiam M.I.

Tounucckui cocyoapcmeennwiil ynueepcumem um. M. [icasaxuweunu, denapmamenm namonocuu;
Llenmp buomeouyunvt um. M. bepumaweunu, nabopamopust sxcnepumenmanvrou Hegponozuu, 1 pysus

[IpodunakTika BpeTHOTO BIMSHUS CBHUHIIA, CBSI3aHHOTO
¢ nmpodeccnoHaNbHBIMU (aKTOpaMu M 3arpsi3HEHHEM
OKpY’KaloIeH cpenpl, sSBISETCS aKTyaJbHOW MpoOIeMoi
MEIUIHHBI.

HecmoTpst Ha 0Ka3aHHYIO OMTACHOCTD HKCIO3UINH CBUHIIA
Ha OpPraHn3M 4YeJIOBEKa, OH MO ceil IeHb NMEeT HIMPOKOe
TIPUMEHEHHE B TPOM3BOACTBE. JJ0ObIUa 1 UCTIONh30BaHNE
CBHHIIA — OTHOTO M3 MOIHEHIINX (PaKTOPOB 3arpsi3HEHUS
OKpY’KaloIIeH cpebl — yXOnsIT KOPHSIMH B CaMbIi paHHUH
TIEPUOJT CTAaHOBJIEHHS denoBedecTBa. Ciydan Mpou3BOJ-
CTBEHHOTO OTPABJICHUS CBUHIIOM OBUIN M3BECTHBHI €IIC
lanmeny (131-201 rT.), HO UX MOAPOOHOE ONMHCAHHE TO-
SIBUJIOCH Topasno nosaHee [8,18].

CBHHeI] TIpeICTaBIICT CO00 MATKHM, OIEKIO-Ceporo
BeTa MeTaut. COeIMHEHNS CBUHIIA TPYIHO PACTBOPHMEIE,
OJTHAKO, TIOCKOJIBKY CBHHEI] 00JIalaeT JOCTAaTOYHO BEICO-
KUM HOHHBIM TOTEHIHaIoOM (7,4 €IWHHIIBI), B KUCIOW
cpelie OH YaCTUYHO COXpaHseT MOHHOE cocTosiHue [7]. B
MIPUPOJIE CBUHEL NpeicTaBieH cmechto 204, 206, 207 n 208
CTaOMIIBHBIX M30TOTOB, B KOTOPOU BCETIa MPHCYTCTBYET
TaKKe PaJTHOaKTHBHEIN n3oTom P2l [4].

CBHUHEI[ TPUMEHSCTCS IS 3alIUTHI IIEKTPHUCCKAX Ka-
OeJeid, TP M3TOTOBJICHUU CBUHIIOBOTO CYPHKA M IPYTHX
KpacuTtenei [16], ero opraHMuecKkoe COeJUHEHUE — TETpa-
STHIICBUHEIL] Pb(CzHS) A noOasisgeTcss B OSH3UH IS TTOBBI-
LIEHUS] OKTaHOBOro yKcia [7]. 25-75% conepikarierocs B
aHTHAeTOHaTOpe CBUHIA (80 MT/IT) BMECTE C BRIXJIOITHBIMH
ra3amMu BEIOpPACHIBACTCS B OKPYXKAIOIIYTO cpexy. KoHIeH-
Tpamus CBHHIIA B aTMOC(epe TOPOAOB ¢ WHTCHCHBHBIM
JBIKEHHEM, Harpumep, B Jloc-Amxenece, B 80-¢ rofsl
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TIPOIIIJIOTO CTOJIETHS COCTABIISIA 5 MKT/CM®, ¥ 9TOT MO-
Ka3aTellb €XKEeroHO Bo3pacTas Ha 5% [3]. biarogaps pas-
paborannoit 1 ipoBeneHHoN CLUA 1 mpyrumMu pa3BUTHIMA
CTpaHaMH SKOJIOTMIECKON TTOUTHKE, PACCEHBAHKE CBIHIIA
B OKpY’KaroIiei cpe/ie 3HAYUTEeIhHO CHI3IIOCh. OMHaKo,
HECMOTpS Ha JOCTHUTHYTHIC PE3yJbTaThl, CBHHEI[ TIO Ceit
JICHb 0CTACTCsl HAMOOJIee PacipoCTPaHEHHBIM YKOJIOTHYEC-
knM sitoM B CIIA n Ha GombIireit vacty 3eMHoro mapa [12].
[To ganusiM BO3, Bo MHOrUX CTpaHax pUCK HKCIO3ULIMU
CBUHIIA TaK JK€ BBICOK, KaK B IPOIILIBIC AeCITUICTHS. [ 710~
Oanmu3aIys — MeXHAITMOHAIFHOE TIePEeMEIIICHIE KaluTAaIa,
BO3POCIIHNA TOBApOOOOPOT W TEpEeMEIICHIE OOIBIIOTO
YHUCIlla JIoeH Ha OONBIINE paCCTOSHUS, TIOMIMO ITOJO-
JKUTEIBHBIX PE3yIbTAaTOB, CO3MACT TAKXKE MPEIIIOCHUTKA
HMMITOPTA SKOJIOTMYECKOM onacHOCTH [15].

VoHBI cBUHIIA TIPOHUKAIOT B OPTaHWU3M TIPH JIBIXaHWUU, B
BHUJIC B3BCIICHHBIX B BO3YXE adp030JIei, IPH UCIONH30-
BaHWH 3arPs3HCHHON TTUTHEBOW BOJBI M IPOTYKTOB TIHTA-
Hus [10,17]. KymynmupoBaHHEIHA B 1eno-opraHax (KOCTHas
TKaHb, KOCTHBIA MO3T, TAPCHXUMATO3HBIC OPTaHbI) CBUHEIT
Jloiiroe Bpemsi octaercsi B opranusme [13,9], unorga na
TIPOTSHKEHUH BCEH JKU3HHU, U SBIICTCS ITOCTOSHHBIM HCTOY-
HUKOM UHTOKCcHKauuu [8,5]. J1o 1oCTHKEHMS KpUTUUECKOM
KOHIICHTPAIINH ¥ TIPH OTCYTCTBUH OJIArONPHUSTCTBYIOIIHX
YCIIOBHI OH KJIMHUYECKH HE TPOSBISCT CBOM AKTHBHBIC
cBoticTBa. OJJHAKO, KaK TOJBKO, IO KAKAUM-THOO TIPUIHHAM,
B OpraHW3Me IMPOUCXOANUT HAPYIICHUE KUCIOTHO-IIIEI0U-
HOTO OanaHca WiH, TeM 0oJiee, IPU PA3BUTHU BEIyIICH K
aIuI03y XpOHWYIECKOH THTIOKCH, NOHBI CBIHIIA B TTOJTHOM
Mepe TIPOSIBIISIOT CBOM arpecCuBHBIC cBoiicTBa. OHH BBI-
XOIIAT B KPOBb U 00OCTPSIOT MMEIOIIYIOCS XPOHUIECKYIO
WHTOKCHKAIHIO [2].
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B Hay4HOH IuTeparype yKa3bIBacTCs, 4TO VI JOCTOBEPHO-
CTH Pe3y/bTaTOB UCCIIEJOBAaHNS TOKCUYHOCTH XUMHUYECKIX
PEareHTOB JKeNaTeIbHO UCHIONIb30BaHUe 0co0ei U3 pa3nuy-
HBIX (HEMHOPEAHBIX ) IMHUIA. [IToMUMO 3TOr0, XpOHHYECKHE
MIPOSIBIICHHSI MHTOKCUKAIIMK MOTYT OOHAPYKHUTHCS JIUIIb B
MO3/IHEH CTaanu, YTO BBI3bIBAET HEOOXOAUMOCTH UCTIONb-
30BaHMA B 3KCIEPUMEHTE TOJIBKO B3POCIBIX M 3JJOPOBBIX
JKUBOTHBIX [6].

HeﬂbIO nuccjiegoBaHusa sABUJIOCh U3YUYCHUEC OTHAJIbBHHBIX
PE3YIbTATOB SKCIIO3UIHNU CBUHIIA B OKCIICPUMCHTE.

MarepuaJ u MeTobl. B kauecTBe 00bEKTa SKCIIEPHMEH-
TaJBHON MOJIENIN 110 UCCIEAOBAaHHUIO OTAAJICHHBIX Pe3yib-
TaTOB IKCIO3MIIMKA CBHHIIA OTOOpaHO 32 OecropoaHbIe
n1abopaTopHbIE KPBICHI 000€ET0 1M0J1a U Pa3HOT0, HO 3PEJIOro
BO3pacTa, Maccoi 151-435 rpamm. DxcriepUMeHTaIbHbIE
KMBOTHBIE OBUIN pa3zienieHbl Ha 2 Tpynmnsl o 16 kpeic. B
Ka)XJJOM rpymie ObUTH BBIAEICHBI N0 2 MOATPYMIbI — 110
8 camioB u 8 camMok. C y4eToM TpynmnoBOTO CTUJIS MPO-
KUBAHMA, KPBICHI pa3MeEIIEeHbl B YCHITaHHBIE OMMJIKAMHU
KJICTKH 1O 4 OJHOIOJION 0CO0M B KaXI0# (TMOCKOJIBKY
MIPOEKT HE MpeAyCMaTpUBall HUCCIIEI0BaHHE BO3MOXKHOIO
BJIMSIHUSL CBUHIIA HA TeHeparuBHYy QyHKIWH0) [19]. o
Hayaja Co3J1aHus 300MOJIeIIH SKCIIO3UIINH CBHUHIIA ObLI 3a-
(UKCHpOBaH BeC Kax0i KpbICHl. B TeueHue Hexenu nepen
9KCTIEPUMEHTOM Pa3MEILICHHBIX B KJIETKaX KPBIC aJalTHPO-
BaJli K DKCIIEPUMEHTAJIbHOU CUTyaluu. B 3T0 Bpems oHU
MOJTyYaJId YUCTYIO BOAy U nuiry. Ha mpoTskeHnu nepBhIx
JIBYX MECSIIEB OT Hayajla SKCIIEPUMEHTA KHBOTHBIC BMe-
cTe ¢ 0OBIYHOM MHIIEH MOyYain BoLy (B3pociasi Kphica B
cytku ynorpeoisier 30-35 M1 BoJibl) C paCTBOPEHHBIM B Heit
a30THOKHCIIBIM cBuHIIOM [Pb(NO,),]: I rpynma - 1,5 mr/ xr
Beca, I rpymnna - 15 mr/kr Beca B cyTku. B Teuenue aByx
MECSIIEB, B OJHO U TO K€ BpeMs, OJUH pa3 B CyTKHU (B
12 yacoB JHS) TPOU3BOAUIICA YUET KOJIUYECTBA (B MJI)
BBIITUTOTO JKUBOTHBIMU BOZHOT'O PACTBOPA COJIM CBUHIIA.

[Mocne 3aBeprieHus akTHBHOW (ha3bl SKCIEPUMEHTa, T.€.
cHycTs 2 Mecsilia OT €ro Havaja >KUBOTHBIX Ha OJWH TOJ
BEpPHYJIH K 0OBIYHOMY PallMOHY ITUTaHus1. Bo Bpems akTuB-
HOH (ha3bl HIKCIEPUMEHTA U IIOCIe Hee OCYLIEeCTBIIOCH
HaOJIIO/IeHNe 33 )KUBOTHBIMH, ONUCAaHUE U cO0p (POTO- U
BHUJICOMAaTEPHaJIOB O MIOBEICHUH JKUBOTHBIX, (PUKcaAIMs Q-
3MOJIOTMYECKUX TTaPaMEeTPOB, U3MEHEHH Beca, BUIUMBIX
BHEITHUX NPU3HAKOB. B TeueHue rona, B ciryuyae CMEpTH
KPBICHI OyZIE€T NMPOBEJCHO €€ BCKPBITUE U B3ST MaTepHal
UL MOP(OTOrHYECKOTO HCCIIeJOBAHUA.

B Havane uccie10BaHuUs 10 CO3AaHUS MOJIEIIM CBUHIIOBOI
OKCIIO3UIIUU TIPpU CHATUU BUJACO- U q)OTOMaTepI/IaHOB B
OKCIICPUMCHTAJIbHOM AIHUKE, a TAKKEC BU3YyaJIbHBIM Ha-
OJroIeHHEM 3a TIOBEICHHEM JKUBOTHBIX OBUTH 3a(UKCH-
POBAaHbI X AKTUBHBIC ABUKCHHS, BBICOKAs BEPTUKAJIbHAA
JABUTaTClIbHAA aKTUBHOCTb (HO[[’])CM Ha 3aJHUC J'IaHI)I),
3allIMTHBIC peakUK Ha OosieBoe pasipaxkeHue (LIMIOK),
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BBIPAKCHHASI OPUEHTALMOHHAS pEaKLUs IIPU IOCTYKHUBa-
HUU IO SIIMKY, aKTUBHBII T'PYMUHI, OHU aKTUBHO IIWIH
BOJly Y IPUHUMAJIU IIUILLY.

Pe3yabTarhl 1 nx odcyxnenune. Ha 8 nens skciepumenTa
y XUBOTHBIX II rpynnsl 4eTKO BBIABUIICS MHTECHCUBHBIN
KOXHBIW 3yJl, BBIIBUJIACH CKJIIOHHOCTh K I'DYyIIIIOBOMY 3a-
CBINIAHUIO, ITOTPeOJIEHNE BOJIBI OKa3aI0Ch BHIIIE, YeM B |
rpymnne.

Y onnoit ocobu u3 I rpymibl Ha roJI0BE ClieBa pa3BUIIaCh
6oxipmias remaroma. IloBpexeHne pacnpoCTpPaHUIOCh
Ha masHuiy U Ha 20-bIi JieHb a3 Bbimaji. B obmactu
TeMaTOMBI KO>KHBIN TOKPOB HEKPOTH3HPOBAJICS, OCIIE €TO
yIaleHus paHa 3a)KWia IepBUYHBIM 3aKUBJIEHHEM. TeM
HE MEeHee, CO BpeMeHeM o0lee COCTOSIHUE KUBOTHOTO
yCyryomsioch, 4yTo Ha 39 JCeHb SKCICPUMEHTA MPHUBEIIO
K €ro cMepru. Y ofHo# u3 Kpsic 1l rpynnsl nog HuxHeH
YEJIIOCTBIO TOSIBUIIACH OOJIbIIast OTKPHITAsl paHa, KoTopast
BITOCJIC/ICTBUH 3aKWJIA; Y APYTHX - HA KOXKE TOJOBBI OT-
MEYAJIUCh MHOTOYNCJICHHBIC YEPHBIC TOYKU.

Ha 40 nenb oT Havaia 3KCIIepUMEHTa ObUT 3aCHAT BUICOMA-
Tepua Jyis CPaBHEHHUS IOBEICHUYECKUX peakiuii B pa3HbIX
rpynmnax dKCHepUMEeHTaIbHBIX KUBOTHBIX. JKuBoTHBIE 11
IPYIIIBI MPOSIBIISLIN 00Jiee HHTEHCUBHYIO MOTOPHYIO M
BBICOKYIO BEPTHUKAIBbHYIO IBUTaTENIbHYIO aKTUBHOCTH. OT-
ME4aJIOCh TaKKe MOBBIIIEHHOE CTPEMIICHHE K T0OBIBAHUIO
nuiny. ['pymuHr 6611 00JIe€ MHTCHCUBHBIHN, TaK ke, KaK U
KOXKHBIN 3yA. IIpu 3ByKOBOM pa3gpask€HUU MPOSBUIINCH
peakuuu, To00HbIE KITAHUYECKOMY YKacy». Y KHUBOTHBIX
I rpynmel Ha aHaMOTHYHBIE PA3APAKUTENN PEaKIUU He
HaOJI0aI0Ch.

Ha 52 nens sxcniepuMeHTa y )KMBOTHBIX 11 rpymins! BEISIBH-
JICh KPaCHOBATO-CUHIONIHBIN OTTEHOK KOYKH M HEKOTOPOE
YPEKEHUE MIEPCTHOTO MOKPOBA, y OJHOTO U3 HUX - OTEK
B 00J1aCTH IIEH.

I daza 300MozmenupoBaHUs SKCIO3UIUN a30THOKUCIIOTO
CBHUHIIA 3aBepIINIACh NIEPEXOOM Ha YHUCTYIO MUTHEBYIO
Boay. Bo II daze sxciepumeHTa U3MEHEHHUI B KONNYECTBE
BBIITUBAcMOM B CYTKHU BOJIbI HC OTMCYAJIOCh.

Hauunas ¢ 10 gus 11 da3sl skcriepuMeHTa y 4acTu
JKUBOTHBIX | rpynmsl ObUia OTME4YeHa BBICOKAs BEPTH-
KaJibHas JIBUraTelbHAsh aKTUBHOCTH, YaCThI I'PYMMHT,
NepeBIKEHNE ¢ YIIOPOM Ha BCE YEThIpe KOHEYHOCTH,
penxoe KoxHOe rmoyechbiBaHue. YacTh KUBOTHBIX IEpe-
JBUTAJINUCH I10 NTOJTY TOJI3KOM. Y HEKOTOPBIX KPBIC OTCYT-
CTBOBAJIM OPUEHTAIIMOHHBIE PEAKI[MH Ha TOCTYKHBaHHE.
VY 0HOrO KMBOTHOTO B 00J1aCTH I'PYAH, Y APYTOrO - HA
iee 3aMe4eHO HapylIeHHE 1eJOCTHOCTH KOXHOTO IOo-
KpoBa ¢ 00pa30BaHUEM OTKPBHITOH PaHBI.

Bo II rpynmne *&HBOTHBIX HAaOIIOJATUCH OBBIIIICHHAS aK-
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TUBHOCTb I10 [IOMCKY IHIIU, BO3PACTAHUE BEPTUKAIbHOU
JIBUTaTeIbHOM aKTUBHOCTH. JKHBOTHBIE CTANIN OBBIIIEHHO
arpecCUBHBIMU. Y JBOUX JKUBOTHBIX U3MEHUIICA LIBET LLIEP-
CTH, Y OJHOTO U3 JKUBOTHBIX Ha IIPABOM NIEPEJHEN HOTE I10-
SIBUJIACh OTKPBITAsl paHa, KOTOpask BIIOCIICACTBUY 3aKUIA.

K 20 gnro II da3sl sxcriepuMeHTa Cpeau KphIC MEpBOi
TPYIIBI BO3pOCIa 4acTOTa «MaHUYECKOH peakiuu» Ha
3BYKOBOE pa3zpakeHue. lI3MeHnI0ck noBeeHne 5KUBOT-
HBIX - OHU COOMPAIOTCS B TPYIIIKY U MTPKUMAIOTCS APYT K
JIPYyTY, ”HTEHCUBHO YELTYTCs, TPYMUHT penkuid. JKUBOTHbIE
WHTEHCUBHO MBIOT BOJY.

B xone HaOmoeHUs TOruoII0 ABOE )KMBOTHBIX U3 11 rpym-
nbl. Ha 39 nens I asbl skcriepuMenTa ymepiia ofgHa 0co0b.
Ha BckprITHH B ITpaBOH IIEBpaIbHOMN MOJIOCTH OBIIIO O0HA-
pyXeHo 70 15 MJI rycToro skccy/ara sKeJIToBaToro 1BeTa,
npaBoe Jierkoe ObIJIO CIasHO ¢ NapHeTalbHOM IIeBPOil.
JleBas muieBpasibHast MOJIOCTh coziepIKaja 0 S MII T'yCTOU
XKeNaToBaTol >xuakoctu. O0a JIErkuX TEMHO-BUIIHEBOTO
I[BETA, B IIPABOM JIETKOM OOHApPYXEHO 3aI0JTHEHHOE JKeJl-
TOBaTO-3€JICHOBATON KHUAKOCTHIO KUCTO3HOE 00pa3oBaHue
1,5 cM B auametpe. B jieBOM jierkoM 0OHApY>KEHO 3aroi-
HEHHOE JKEJITOBAaTO-3€JIEHOBATOM JKUIKOCTBIO KHCTO3HOE
obpazoBanue auamerpom 0,8 cm. ['mcromaronorunyeckoe
HCCJIeZIOBaHNE ayTOICHIHOTO MaTepuaja MoKa3ajlo Ha-
JMYMe B O0OMX JIETHX aTelIeKTaTHYeCKHX 04aroB, MHO-
JKECTBEHHBIX KPOBOM3IIUSHHUN, B IPOCBETE OPOHXHMON U
aJbBEOJI - JIEHKOIUTAPHOKIICTOUHBIN 3KCCY/IaT, IPe/ICTaB-
JICHHOM pa3iIu4HOM CTENECHU 3PEIOCTU COCIUHUTENIBHOMN
TKaHBIO Karcyibl adcriecca. B mieBpe Obuta oOHapyxeHa
JIEMKOLMTaPHOKJIETOUHAS MH(UIBTPALHs, Tponudepanus
¢ubdpobIacToB — abCIeTUPYOIIasi THEBMOHUS, PABOCTO-
pOHHUII THOWHBIN MIeBpHUT. B cepale Habmronanack quc-
COIMAISI MBIILIEYHBIX BOJIOKOH, IUCTPOQUSI, THIIEPEMHS
SHJIIOKap/a, Cy0IHI0KapAraIbHbIe SKCTPaBasarkl, JICUKO-
UTapHOKJIETOYHAs MHpUIBTpanus. B snnkapne — runepe-
must, I py3Hast JeHKOUUTAPHOKIETOUHAS MHPUIIBTpAIus,
MEJIKUE KPOBOU3IUSHUSA — THOMHBIA 31H-, IEPUKAPAHUT.
Ilamonozoanamomuueckuii Ouazno3z: OCHOBHOM IUarHo3:
CeNnTUKONueMusi, (ierMoHa rpyau U meu. J[BycTopoHHS
abcrenupyromnas mEeBMoHU. [IpaBocTOpOHHNUH THOMHBII
IU1EBPUT. ' HOMHBIN HA0KapANUT. [ HOWHBII 311U-, IEpUKap-
ut. OcnoxxHeHus: kaxekcus. luctpoduuecu-HekpoTuye-
CKO€ MOBPEXICHNE BHYTPEHHUX OpraHoB. OTEK T0JI0BHOTO
Mo3ra. 3akatouenue; Ha OCHOBaHHH BCKPBITHS U I'HCTOIIA-
TOJIOTMYECKOTO MCCIIeOBaHUS ayTOICUMHOTO MaTepHaja
YCTaHOBIIEHO, YTO HENIOCPEICTBEHHON IPUUUHON CMEPTH
SBUJIACh OCTpasi Cep/ieuHast HeI0CTaTOYHOCTh, pa3BUBIIAS-
Csl B pe3yJIbTaTe BHI3BAHHOW ()IErMOHOM IISHHO# 1 rpyIHON
00J1aCTH CENTUKOITUEMHH, 1By CTOPOHHEI! abCIieMpyolei
THEBMOHMHU U IPAaBOCTOPOHHETO THOMHOTO TIEBPHTA.

Ha 30 mens I dassr sxkcepuMeHTa ymepiia eie oaHa
0c00b. [Ipy rucTOnaToI0rHueckoM UCCIIeI0BaHUHN ay TOII-
CHITHOTO MaTepHasia ObUTIO 00HAPYKEHO, YTO BO B3ATHIX M3
MOBPEXKJICHHOTO y4YacTKa Yepera TKaHEBBIX (pparmMeHTax
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OTMEYaeTCsl TKAaHEBO# IeeKT SMUTEIHs, HEKPO3 MOIeKa-
11eit MbIIeYHOW TKaHH, 1] dy3Has TeHKOIUTapHOKIIETOY-
Hast ”HOUIBTpays — GIerMoHa MITKUX TKaHEH roJIOBHI.
B 060oux €rkux 3TOro >KUBOTHOTO OTMEUANCs OYaroBbIit
aTeNIeKTa3, MHOXKECTBCHHBIC KPOBOU3IHUSIHUS, JTIEHKOIU-
TapHOKJIETOYHAas1 UH(UIBTpalKs, B IPOCBETE OPOHXHOI
U anbBeojax — JIEMKOLMTApHOKIETOUHBIM 3Kccynar. B
cepyle HabII0AaIach AUCCOIMALIMS MBIIICUHBIX BOJIOKOH,
JUCTPOdUsL, TUIIEPEMHUS SHA0KApAa, CyOIHI0KapInaIbHbIE
9KCTPaBa3aThl, B SMHUKAP/IE — THIIEPEMHs, MEJIKHE KPOBOU3-
nusHUA. B neueHn — runepemust, sSKCTpaBa3arhl, TpoMOo-
THYECKOE MTOBPEKICHHE OTEIBHBIX COCYI0B, OOIINPHBIE
NoJIsE HeKpoOHo3a M HeKpo3a renaTouuToB. Bo B3sATHIX U3
JKEJTy/IKa M KUILIEYHHKA TKaHEBBIX 00pa3nax 0OHapyKHIach
arpodus CIU3UCTON 000JIOYKH, MHOKECTBEHHBIC 3PO3HUH,
THIIEPEMUS], SKCTPaBa3aThl, OIOKEHUS TUTMEHTa TeéMOCH-
JlepvHa. B moukax - KOPKOBBII HEKPO3, KPOBOU3IUSAHUS,
OTJIOKEHHS TeMOCUICpUHA, B UHTEPCTUIIYME — 09aroBast
JelKkonuTapHoOKIeTouHass nHGUIbTpanus. B Hagnoueu-
HUKax - TUIEpJIa3usl KJIETOK IIyYKOBOM 30HbI. B rosoBHOM
MO3re — TUIlepeMHus, OTEK, 3KCTpaBa3aThl, yMEepEeHHAas
JNEeHKOUUTAPHOKIETOUHAsT HHPUWIBTpAUs 000JI0YeK.
Ilamonozoanamomuyeckuii Ouazno3: OCHOBHOW AHarHo3
— CHHIpOM IMCCEMHHUPOBAHHOTO BHYTPHUCOCYAHUCTOIO
cBepThIBaHus KpoBH ([IBC). MHOXeCTBEeHHBIE KPOBOU3IIU-
SIHUS M 09ard HeKpo3a B JIETKHX, [IEYeHH, Cep/iLie, OpraHax
JKEITYJOUHO-KHIIEYHOro Tpakra. OOLMpHOE TpaBMaTH4e-
CKOE TIOBpEXJCHUE U (hierMoHa MATKHX TKaHEH ToJIOBHI.
OcnoxHenus: kaxekcus. JJucrpoduuecki-HeKpoTHiecKoe
MOBPEXICHHE BHYTPEHHUX OpraHoB. OTEK TOJIOBHOTO
Mo3ra. 3akioyenuye: Ha OCHOBaHUH BCKPBITHS U THCTOMA-
TOJIOTMYECKOTO MCCIIEIOBAHUS ayTONCUMHOTO MaTepuaa
OBLIO YCTAHOBJICHO, YTO OCHOBHBIM 3a00JIEBaHUEM U HE-
IIOCPEICTBEHHON NIPUYUHON CMEPTU SABIAECTCS CUHIPOM
JTIUCCEMUHUPOBAHHOTO BHYTPUCOCYIUCTOTO CBEPTHIBAHUS
kpoBH ([IBC) u BeI3BaHHAs UM MTOJIMOPraHHAs I1aTOJIOTHS.

Ha 70 nens Il ¢a3sl sxcriepuMeHTa MHBbEKLUEH HeMOYy-
Tana ObUIM YCBHIIIEHBI OiHa 0co0b u3 Il rpynmsl 1 oxHa
HMHTaKTHas 0coOb (1 KoHTpons). HapyxHslit ocMoTp
ocodbu u3 Il rpynmel BEISIBUI HA NMPaBOi 4acTH TPYIHOM
KJICTKH HAJIMYHUE TIOJIBH’KHOTO ITOJIKO’KHOTO 00pa3oBaHus,
pasmepoM 50x40x20 MM, Ha pa3pe3e — HHKAICYJINPOBaH-
HO€, IIOTHOM KOHCHCTEHILIMHU, OGJIeIHO-pPO30BOIO I[BETA,
JIOJIBYATOr0 CTpOEeHUs. I'McTonaTonoruyeckoe uccieno-
BaHHME yCTAaHOBUJIO HaJIH4HMe OTTPAHUUYEHHOH XOpoIIo
BBIPAXKEHHOW COEIMHUTEIbHOTKAHHOW KarcCyjaol OmyXo-
JIeBOro o0pa3oBaHMs MPEACTABICHHOTO OTHOCHTEIBHO
MOHOMOP(HBIMH KJIETKAMHU BBICTIIAHHBIMU TYOYIJISIPHBIMH
CTPYKTYypaMH C XOpOILO pa3BUTON CTPOMOM — aJ€HOMBI
MOJIOYHOM KeJe3bl ¢ PHUOPO30M CTPOMBI.

TakuM 00pa3oM, aHAJIN3 MTPOMEKYTOUHBIX PE3yJIHTATOB
MOJIEIMPOBAHMSI CBUHIIOBOW 3KCIIO3ULIUU [10KA3aJl, YTO Y
9KCIIEPUMEHTAJIBHBIX KUBOTHBIX Pa3BUBAIOTCA OIpeEre-
JICHHBIE (DYHKIIMOHAIBHBIC ¥ CTPYKTYypHbIE HapylIeHUs,
KOTOPBIE HE UMEOT MECTO B IPYIIIE UHTAKTHBIX )KUBOTHBIX.
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ITpu 5TOM B TpyTIIe )KUBOTHBIX, KOTOPHIE B TEUSHHUE IBYX Me-
CALIEB IPUHUMAJIU C IUTHEBOM BOJIOM a30THOKHCIIbIN CBUHELL
u3 pacyeta 1,5 MI/KT Tena, HapyIICHHUS MPOSIBISIOTCS MTO3KE,
YeM y TeX KHUBOTHBIX, KOTOPbIE PUHUMAIN a30THOKUCIIBIN
CBHHEI 13 pacyeTa 15 MI/Kr Tena. Y MOCIeTHNIX KITMHIICCKHIE
MIPOSIBJICHUS] UMEJTH MECTO YKe C 8 JTHS SKCTIEPUMEHTA.
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SUMMARY

EXPERIMENTAL MODEL AND CURRENCY OF
EXPERIMENT OF DISTANT RESULTS OF LEAD
EXPOSITION

Pataraia G., Bagashvili T.. Andronikashvili G.,
Gurashvili T., Gogeshvili K., Avalishvili M.

1. Javakhishvili Thilisi State University, Department of
Pathology; I.Beritashvili Experimental Biomedicine Cen-
tre, Laboratory of Experimental Neurology, Georgia

In order to explore the distant results of exposition of little
doses of lead, for the objective of the experiment model
we have selected 32 mongral rats, of different age, but
aged of both sex. Experimental animals were divided in
two groups. During first two month from the beginning of
the experiment, together with permissible food, animals
were given the water, in which was open Pb(NO,), - to
first group 1.5 mg on kg/weight and to II group 15 mg on
kg/weight during the day and night.

Before the beginning of the experiment, in the time of pro-
cess and after it, observation was conducted, description and
collection of photo-video materials about the behavior of an-
imals, physiological parameters, possible change of weight,
clear-sighted changes in appearance. During the autopsy of
the animal, died during the experiment, it turned out that the
reason of the death was acute heart failure caused by septico-
pyemia, the bilateral abscess pneumonia and right sided pu-
rulent pleurisy. The reason of the death of second animal was
DIC (disseminated intravascular coagulation) Syndrome and
the polyorganic pathology caused by it. We made the Nem-
butal injection to third animal because there was detected the
50x40x20 sized subcutaneous formation on the right surface
of the chest, that turned out to be the breast adenoma with
cystic fibrosis.

After the completion of the experiment of distant results
of lead exposition, surviving rats before autopsy will be
dropped to sleep with high dose of drugs in compliance
with the “Guidelines of animal care and ethical behavior”,
taken material will be processed for histopathological (in
case of necessity histochemical and imunomorphologi-
cal) and electronic microscopic researches.

Keywords: lead exposition, distant results, experiment
model.
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SKCIIEPUMEHTAJIBHASI MOJEJIb OTOAJIEH-
HBIX PE3YJIBTATOB OKCIIO3UIIMU CBUHLA

Marapaua I'.K., Baramsuiau T.N.,
AnaponnkamBuiu I.T., lypamsuiau T.T.,
ToremBuian K.II1., ApanumBuau M.I

Tounucckuii eocyoapcmeennsii yHugepcumem um. H.
Horcasaxuweunu, oenapmamenm namoaozuu; L{enmp
ouomeouyunvl um. M. bepumawsunu, rabopamopus sxc-
nepumeHmanvHol Hegponozuu, I pysus

J1s uccrenoBaHus OTIaJeHHBIX PE3yJIETaTOB SKCIIO3UIINH
MaJbIX 103 CBHHIIA B Ka4yecTBe OOBEKTa IKCIIEPUMEHTAIb-
HOW Mozenu oToOpansl 32 GecropoaHble JabopaTopHBIe
KPBICHI 000€r0 1oJIa U Pa3HOTO, HO 3peJIoro BO3pacTa.

OKcnepuMeHTaIbHBIE JKUBOTHBIE OBUIH pa3/ieleHsl Ha 2
rpynmsl. Ha mpoTsbkeHnn mepBbIX ABYX MECSIIEB OT Ha-
YaJa HKCIIepUMEHTA )KUBOTHBIE BMECTE C OOBITHOM MUTIIEH
MOJTy4ajId BOLY C PACTBOPEHHBIM B HEH a30THOKHCIBIM
ceunioM [Pb(NO,),]: I rpynma - B pacuere 1,5 MI/kr Beca,
II rpynma — B pacuete 15 Mr/Kr Beca B CyTKH.

Jo Hagaa, Bo BpeMs aKTHBHO# (Da3bl SKCIIEPAMEHTA U ITOCIIe
Hee OCYILECTBIIUIOCH HAOMFONEHNE 32 )KUBOTHBIMH, OITFICAHHE
1 c6op (HoTO- U BUACOMATEPHATIOB O TIOBEACHHUH YKUBOTHBIX,
¢uxcanys GU3NOIOrHIECKHUX TApaMeTPOB, BOSMOXKHBIX W3-
MEHEHHH Beca, BUANMBIX BHEIITHUX IPU3HAKOB.

BckpeiTHEM ymMepIIeTo Bo BpeMs SKCIIEPIMEHTA JKHBOTHO-
r0 OBUTO YCTaHOBIIEHO, YTO HEMTOCPEICTBEHHOMN IPHYNHON
CMEPTH SIBUJIACH OCTpPas CepAedHas HEIOCTATOYHOCTD,
pa3BHUBIIASACS B PE3YIbTATE CENTHKOMMEMHUH, IBYCTOPOH-
Hell aGcrenupyromell MTHEBMOHUHN U MIPaBOCTOPOHHETO
THOWHOTO IJIEBPUTA.

[IpramHO cMepTH APYTOit 0cOOH, TPOU3OLIESIIECH OCITe
3aBepIIeHUs] aKTUBHOW (a3sl skcnepumenta, 6s1 JIBC
CHH/IPOM M BBI3BaHHAS MM IONHOPraHHAs MaTOJOTHS.
Tpetbe )KUBOTHOE OBLIO YCHITLICHO HEMOYTaJIOM, TOCKOJIb-
Ky y Hero ObIIO0 0OHapy)KeHO IOAKOXKHOE oOpa3oBaHUE
pasmepoM 50x40%20 MM, KOTOpOE OKa3aloCh aleHOMON
MOJIOYHOI1 JKeJe3bl ¢ GUOPO30M CTPOMEL.

Takum oOpa3om, aHaNU3 MPOMEKYTOYHBIX PE3YIbTATOB
MOZETHPOBAHMUS CBHHIIOBON SKCIIO3MILIUH ITOKa3al, 94TO y
9KCTIIEPIMEHTAIBHBIX JKUBOTHBIX Pa3BUBAIOTCS OIpese-
JICHHBbIE (D)YHKIIMOHAIBHBIE U CTPYKTYpPHBIE HAPYILICHHUS,
KOTOpBIE HE UMEIOT MECTO B IPYTIIC HHTAKTHBIX )KUBOTHBIX.

ABTOPHI CTaThH CYHUTAIOT IIETIECO0OPa3HBIM IIPOBEICHIE

JATBHEHITNX WCCIIEIOBAHUN AT M3YUCHUS OTHAJICHHBIX
Pe3yIBTaToOB SKCIIO3UITUH CBUHIIA.

© GMN

6gbogdy

Aygool (Pb) 9Jldmboiool Jmeggemo dgogagdols
9JL390089b@¢ 90 dmEgeno

3 35B0M505, M. bogsdgoeo, 3. sbp®mmbo jsdgommao,
0. a9Gsdgomao, J. amagdgomo, d. sgognodgogo

0. xogobodgoeol bob. mdogobols Lobgendfogm
LodgeoEobm ¢60gg@dlodgd o, 3smmemmyools ©gdsm-
B°396@0; 0. dgMo@sdgomols Lsb. domdgwoiobols
(39500, 9JL39M0896@ a0 byggMmmamaool @sdm-
AO5BAMM0s, Lodo@mggmm

Byg00L 300y mbgdom gjldmboiool dm@gyeo
F9e0900b yodmbsggmagoe gb3g@odgbd o
dmegeol mdogd@oe dgzodhogom 32 gogo gx0dm,
Lbgoaslbgs olisgol, dog@ed b@sldrgeno, mogy
LJglol eosdm@s@m@ogao mgm®o godmasygs. 9Jb-
39M0396@ o 3bmggagdo ©s0ym MO XyYBSQ.
9JL390089b3 0l ofygdowsb 3oMggemo m@o mgols
3obdogmmdodo 3bmggamgdl ©olsdggd hggmee
b5 3390mob ghmse gdmgmesm {yseo,@mdgendosy
aoblbogno ogm Pb(NO,), — T xoa9glb 1,5 dy ga/
Jmbsbg o I xaual 153y jo/Fmboby wmg-@sdols
3obdoganmdsdo.

9JL390089b3 0l sFygoedwyg, Jodwobomgmbols s
ol J9degy bpgdomes ©s33003905, s@{gds s
QOEM- s gogmdsbsgols dgaMmggds 3bmggems
J3935%g, Bobom@maon®  3s®edgBMmgdby, Fmbols
Fgbodarm (3geoggdgdbg,mgombog g 3ot gabym
(330 gdgdby. 9JL3gM0dgbBoll @AM dz305M0
3bmggeol 253390005l s@dmhbs,@mad Lo googo
35bgomsdws 93¢ 0gm309300l,5oe@g9d0l m@Ibdo-
30 dmadlizgly 3693dmbools s o ggbodbmogo
ho® Jmgsbo 3gggmo@ols Logydggenbyg aobgomsdg-
oo agaols 373039 9395G0lmdols dgogaew. 9Jb-
39M03dgbB 0l ‘d9dwga,dgmeg 3bmggeols bojgooaols
9dgoem dobgbl Fo@mdmowygbos Leld Lobp®@mdo
s dob Jog® 253m§ 3990 3mmom@asbyemo dsmm-
goemaos. dgbody 3bmggeo ogsdobgm bgddyg@seols
069J300m, HoEash ammdzgaools domxggbs bgoo-
3009 s@gb0dbgdbmes 50x40%20 33 bmdol 3ob]39ds
Jo®dmbsJdbo, Gmdgamoi s@dmhbes — Lamdyggg
x 003300l sgbmds LA®mdol Boddmboom.

Aygool (Pb) dmpgmodmgdymo g9Jl3mboiools
‘o goydds dgogy9dds  aodmsgmobs  9Jl3g@o-
96O 3bmgygddo yodgggamo  gublaog@o
©> bHHYJH IO Y@ ©EIRE)9o0, GMIEdoiE o
>mgbodbgdmes 0b@GodBu® 3bmggmrgddo.

bAo@ool o3dmagdl doshbosm smbodbyemo  33-

93960l BoBomgdol sygomgdanmds  Bygool

bgdmJdgegdols Jmeggmo Jgogagool dgbfsgeols
dobbom.

129



