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K CBEJEHHIO ABTOPOB!
[Tpu HampaBiIeHUH CTaThU B PEJAKIMIO HEOOXOAMMO COOIONATh CIIETYIOIIUE TPaBUIIa;

1. CraTbs 1omkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIPAX, HA PYCCKOM MIIM aHIJINHCKOM SI3bI-
Kax, Hare4yaTaHHast Yepes3 MoJITOpa HHTEPBasia Ha 0JHOI CTOPOHE CTAHAAPTHOIO JIMCTA ¢ IMPUHOM
JIEBOTO MOJISI B TPHM caHTHMeTpa. Mcrnons3yemblil KOMITBIOTEPHBIH WPUQT I TEKCTa Ha PYCCKOM U
aHrickoM s3pikax - Times New Roman (Kupuiinua), Ui TEKCTa Ha TPY3HHCKOM S3bIKE CIICTYET
ucrions3oBath AcadNusx. Pazmep mpudra - 12. K pykonucu, HareyaraHHOH Ha KOMIIBIOTEPE, TOJDKEH
obITh iputosker 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 nmpencTaBneHny B re4aTh HAYIHBIX IKCIIEPUMEHTATFHBIX pab0T aBTOPHI IOJIKHBI YKa3bIBaTh
BUJ U KOJIMYECTBO SKCIIEPUMEHTAIBHBIX KUBOTHBIX, IPUMEHSIBIIMECS METOABI 00€30011BaHUS H
YCBIIJICHHUS (B XOJ€ OCTPBIX OIBITOB).

4. K crarpe IOMHKHBI OBITH MPHIIOKEHBI KPAaTKOE (HA MOJICTPAHUIIBI) PE3IOME Ha aHTIINHCKOM,
PYCCKOM M Ipy3UHCKOM $I3bIKaX (BKJIIOUAIOIIEe CIEAYIONINE Pa3ieibl: IeJb HCCIEI0BAHNS, MaTepral u
METOJIbI, PE3yJIBTAThl U 3aKIIFOYCHUE) U CITUCOK KITFoUeBbIX CiioB (key words).

5. Tabnmuip! HEOOXOIUMO MIPEACTABIISTE B ITe4aTHOH popme. DoTokomnu He TpuHUMaroTcs. Bee
uu(ppoBbIe, UTOTOBbIE U MPOLEHTHBIE JaAHHbIE B TA0JMIAX J0JKHBI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbu. Tabiuibl U rpad)uKy TOJKHBI OBITH O03aryIaBIIeHBI.

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 aBTOPOB 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 MeXKIyHapOAHBIM KOMUTETOM PEIAKTOPOB MEAMIMHCKUX JKYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B kxoHIle KaX[I0H OpUIHHAIBHOM CTaThU MPHUBOIUTCSA OnOIMorpaduyeckuii cnucok. B cnmcox nure-
paTypbl BKIIOYAIOTCS] BCE MaTe€pHallbl, HA KOTOPbIe HMEIOTCS CChUIKU B TeKcTe. CIHCOK COCTaBIISIETCS
B a(paBUTHOM IOpsiAKE U HyMepyeTcs. bubnmorpaduueckoe onucanne IUTepaTypbl COCTaBIsSeTCs Ha
A3bIKE TEKCTA JJOKyMEHTa. B crmcke sinTeparypsl CHauana NpUBOASTCS PadOThI, HAIIMCAHHBIC 3HAKAMHU
IpY3UHCKOTo anaBuTa, 3aTeM KUPWUIHLECH 1 natnHuned. CChUIKM Ha LIUTHPYEMble paObOThI B TEKCTE
CTaThH JAIOTCS B KBAJPATHBIX CKOOKaxX B BUJE HOMEPa, COOTBETCTBYIOLIEMY HOMEPY JaHHOM pabOTHI B
CITHCKE 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 3aBEPEHHBIC MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBIO MPUBEACHBI UX
(hamuiIMM, UIMEHAa U OTYECTBA, YKa3aHbl CIIy:KeOHBIN M JOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHbIe KoopAuHaThl. KonmuuecTBo aBTOPOB (COABTOPOB) HE TOJHKHO MPEBBILIATH IISTH 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
M3aTeIbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX M3AHUSX.

Hpﬂ HApyHI€HUH YKa3aHHbIX IMPaBUJI CTATbU HE PaCCMaTPUBAIOTCH.




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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SUCCESSFUL REPAIR OF IATROGENIC URETERAL INJURY IN APATIENT
WITH ECTOPIC CROSSED AND FUSED RIGHT KIDNEY BY URETEROURETEROSTOMY

12Gabunia N., *2Rodionov lv., *?Chigogidze T.

v, Javakhishvili Thilisi State University, Faculty of Medicine;
2Al. Tsulukidze National Center of Urology, Thilisi, Georgia

We present a unique case of ureteral injury repair in young
Caucasian female after emergency laparotomy performed
for ruptured ovarian cyst. Surgery complication was
confounded by didelphys uterus and rare variant of renal
crossed-fused ectopia (disk kidney). Injury was success-
fully repaired by ureteroureterostomy and perforated stent
placement. We discuss the case and review the literature
concerning association of urinary and genital system mal-
formations in women emphasizing the need of extra caution
during gynecologic surgeries in such patients.

Materials and methods. Case report

Twenty six year old female with the history of small di-
delphys uterus presented to our clinic after gynecologic
surgery due to the ruptured follicular cyst. Operation was
complicated by injury to the right ureter leading to retro-
peritoneal urinoma formation. On intravenous pyelogram
(IVP) (Fig. 1A) a rare crossed-fused ectopia was detected
with correct insertion point of the ureter at the tips of the
trigon. The injured right ureter was leaking the contrast
into retroperitoneal space, while left ureter was crossing
the midline to connect the ectopic fused kidney to its proper
position in trigon. (Fig. 1B). Right kidney urinary leak was
diverted by a nephrostomy tube placement and definitive
surgical treatment was planned.

After induction of endotracheal anesthesia right lumbar
approach was used to gain an access to the disk shaped
fused kidney that was surrounded by adhesions. Right
ureter injured during the previous surgery was isolated
and followed to the structure point from where urine was
leaking. Sufficient length of the right ureter was mobilized
to allow ipsilateral anastomosis without tension, transected
and anastomosed to the left ureter with 6-0 Monocryl
sutures over a ureteric stent. Flow from both ureters was
maintained by insertion of perforated throughout its length
stent (Uromed, 6 ch, 28 cm). Urinary flow was satisfac-
tory with no significant nephrostomy tube drainage next
day, allowing the nephrostomy tube removal. Postsurgical
evaluation by IVP has demonstrated a good flow from
both kidney and no detectable anastomotic leaks (Fig. 2).
Postsurgical recovery was uneventful. After 2 years from
operation IVP data did not changed.
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Fig 1. Pre-operative IVP. A. Contrast is filling separate
calyces of disk kidney and is draining into dilated lateral
collecting system. Medial kidney is intact as left ureter is

filling the bladder. B. Injured right ureter is empting the

contrast into retroperitoneal cavity, fistula to the vagina
forming (arrows)
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Fig 2. Post-operative IVP. Right ureter has been anasto-
mosed to the upper portion of the left ureter. Conntrast
is passing from the right ureter to the left (A) and filling
the bladder (B). No anastomotic leak or intraperitoneal
contrast appreciated. Perioperative ureteral stent has
been removed

Results and their discussion. Congenital renal malfor-
mations are the most common congenital malformations
in humans, the most common being horseshoe kidney
with joined lower poles present in up to 0.25% of general
population. To the contrary renal fusions with ectopia are
amongst the rare malformations affecting 1 in 2000 exam-
ined cadavers [9]. Males are affected slightly more often
then females (3:2), left to right crosses being more frequent.
The anatomic variation of this abnormality include 1)
unilateral fused kidney with inferior ectopia, 2) Sigmoid
or S shaped 3) Lump or cake; 4) Tandem or L shaped; 5)
shield, doughnut (LaRose) or disk shaped and 6) unilateral
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fused kidney with superior ectopia [1,11,14]. It is believed
that fusion of the mesonephric blastema and malrotation of
immature kidneys might contribute to the crossing of one
kidney to the opposite to its origin site. Fused kidneys were
believed to be prone to ureteral obstruction with recurrent
urinary tract infection [2], stone formation and cancer. The
predisposing factors include kinking of the ureter during
abnormal rotation or its impingement against abnormal
renal parenchyma as well as strangulating persistent
vascular supply from various arterial sources as most of
the fused kidneys will fail to “ascend” [4]. Occasionally
tumors may arise in such malformed kidneys [10,13].
Nevertheless, most of the renal malformations go unno-
ticed into adulthood depressing the known estimates of
congenital renal malformations. The value of early diag-
nosis of asymptomatic renal malformation is uncertain,
except when other abnormalities might point to them and
they can affect the clinical management strategy (severe
ear deformity with facial malformation, gynecological
abnormalities). In females concomitant abnormalities
of kidneys and paramesonephric duct derivatives are
common, with up to 40% of women with uterine mal-
formations reported to have various congenital renal
abnormalities [5]. Even though there are occasional
examples of surgical repair of the injured kidneys with
crossed-fused malformation [6] the majority of surgical
cases resort to renal resection [8].Ectopic kidneys are
frequently malformed [12] and have a abnormal ureteral
drainage leading to incontinence [8] and frequent UT1Is.
Diagnosis and management of such malformations could
improve the quality of life for young patient population
that is suffering from it.

Conclusions: We presented a rare case of complex geni-
tourinary malformation with crossed fused disk kidney
diagnosed after the iatrogenic injury to the right ureter
after emergent gynecological surgery. Rare pathology and
presentation was diagnosed by IVP and confirmed during
operation. We have constructed an ipsilateral ureteroure-
terostomy to drain the right portion of fused kidney. Such
anastomosis, commonly used for congenital malformations
of the ureters, strictures and vesiculoureteral reflux [3,7]
was applied to injured ureter and its counterpart in a setting
of a rare renal malformation.
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SUMMARY

SUCCESSFUL REPAIR OF IATROGENIC URE-
TERAL INJURY IN A PATIENT WITH ECTOPIC
CROSSED AND FUSED RIGHT KIDNEY BY URE-
TEROURETEROSTOMY

12Gabunia N., *2Rodionov lv., *2Chigogidze T.

!v. Javakhishvili Thilisi State University, Faculty of Medi-
cine; 2Al. Tsulukidze National Center of Urology, Thilisi,
Georgia

Congenital renal malformations are the most common
congenital malformations in humans, the most common
being horseshoe kidney with joined lower poles present in
up to 0.25% of general population. To the contrary renal
fusions with ectopia are amongst the rare malformations
affecting 1 in 2000 examined cadavers. Males are affected

© GMN

slightly more often then females (3:2), left to right crosses
being more frequent. The value of early diagnosis of as-
ymptomatic renal malformation is uncertain, except when
other abnormalities might point to them and they can affect
the clinical management strategy (severe ear deformity
with facial malformation, gynecological abnormalities).
In females concomitant abnormalities of kidneys and
paramesonephric duct derivatives are common, with up to
40% of women with uterine malformations reported to have
various congenital renal abnormalities. Even though there
are occasional examples of surgical repair of the injured
kidneys with crossed-fused malformation the majority of
surgical cases resort to renal resection.

We presented a rare case of complex genitourinary mal-
formation with crossed fused disk kidney diagnosed after
the iatrogenic injury to the right ureter after emergent gy-
necological surgery. Rare pathology and presentation was
diagnosed by IVP and confirmed during operation. We have
constructed an ipsilateral ureteroureterostomy to drain the
right portion of fused kidney. Urinary flow was satisfac-
tory with no significant nephrostomy tube drainage next
day, allowing the nephrostomy tube removal. Postsurgical
evaluation by IVP has demonstrated a good flow from both
kidney and no detectable anastomotic leaks. Postsurgical
recovery was uneventful. After 2 years from operation [VP
data did not changed.

It must be noted, that Ectopic kidneys are frequently
malformed and have an abnormal ureteral drainage
leading to incontinence and frequent UTIs.

Keywords: Renal crossed-fused ectopia, iatrogenic ureteral
injury, Ureteroureterostomy, Retroperitoneal urinoma, Per-
cutaneous nephrostoma.

PE3IOME

YCHEUHBIA CIYYAN YPETEPO-YPETEPOAHA-
CTOMO3A Y IAIIMEHTA C ITPOT'EHHBIM I10-
BPEKJIEHUEM OJHOI'O 3 MOYETOYHHUKOB,
HUMEIOIIEIO IEPEKPECHYIO JUCTOIIHUIO 1O
THUITY TAJJETOOBPA3ZHOM ITOYKHU

L2T'abynna H.I., 2Poagnonos U.A., **Yurornnze T.I.

YTounucckuii 2cocyoapecmeennviil ynusepcumem, Meouyun-
cxutl haxynomem,; *Hayuonansnulil yenmp yporosuu um.
A. Lynykuose, Tounucu, I py3us

AHOManMMu pa3BUTHS MOYEK B UEIOBEUSCKOHN MOMYISIUN
SIBIIIFOTCSL CaMBbIMU PACIPOCTPaHEHBIMU aHOMAJIUSIMU, B
TOM YHCJIe TaK Ha3bIBaeMbIe MOIKOBOOOpa3HbIE MOYKU
cocrasisitor 0,25% ot obmiero uncia. B To ke Bpems
CJIMSIHME [IPABOM U JICBOM IOYEK HUKHUMU IIOJIKOCAMU CO
CMELICHUEM Ha OJHY U3 CTOPOH, YTO SIBJIETCS IPU3HAKOM
[IEPEKPECTHON AUCTONMM, BCTPEUAETCS KpailHEe PEIKo U,
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COMIACHO MaTajJoroaHaTOMUYECKHM JaHHBIM, COCTaBIIET
1:2000 ciryyaes. Yame BcTpewyaercst y MyxuuH (3:2), B
OOJIBIIMHCTBE CIIy4aeB JieBasl MOYKa CMEIIACTCsl BIIPABO.
B nurtepaTtype penko BCTpeuaroTCsl OMMCAHMS CIy4dacB
ONEpaTUBHOIO BMEILIATEIbCTBA HA aHOMAJIbHBIX ITOYKaX C
MEPEKPECTHOM JUCTONUEH U CMELIEHHBIX MOUETOUHHUKAX.

B crarbe onucaH peakuii ciydall U3 NpPaKTHKU,KOTIa
MallUEeHTKE C MEePEeKPEeCTHOIN QucTomnueil mpou3BeIeHO
OIEpaTUBHOE BMELIATENIBCTBO 110 MOBOLY MOBPEXKACHUS
[IPaBOr0 MOYETOYHMKA, BCIEJCTBUE T'MHEKOJIOTNYECKON
orepanyy. JTa peaKas NaTajorusl BBISIBICHA MPH HPO-
BEJICHUHM BHYTPUBEHHOW yporpaduu W MOJITBEpKIcHA
BO Bpems onepanuu. [lanuentke npousseneH 00KOBOI
YPTEPO-ypETEPOAHACTOMO3 UTO MO3BOIMIIO aJE€KBaTHO
JIPEHUPOBATH MPABYIO ITOJIOBUHY rajleTOO0pa3HON MOYKH,
MOYETOYHHK KOTOPOH OBLIT SITPOTCHHO ITOBPEXKICH B X0/I€
ruHeKojorudeckoi onepanuu. [loctonepanuonHslii ne-
puoza nporekan 6e3 0CIOKHEHUH, Ha yporpaMmmax MoYKu
JIPEHUPOBAHbI aJIeKBaTHO, COCTOSIHUE HE0aHAaCTOMO3a
0e3 3aTeKoB U Cy)eHHH. Ha KOHTPOJIBHBIX yporpamMmmax
ciycts 2 roga coctosinue 0e3 n3mMenenuit. Cienyer or-
METHUTh, YTO IKTOIMPOBAHHBIEC ITOYKH B OOJIBIINHCTBE
ciy4aeB MaJib()OPMUPOBAHHBI, OTMEYAETCS 3aTPYIHEH-
HOE JJPEHUPOBAHUE MOYH, YTO CIIOCOOCTBYET Pa3BUTHIO
00CTpYKIMH U HHPEKIUU BEPXHUX MOUYEBBIX ITyTEH.
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CELLULAR FIBROUS DERMATOFIBROMA OF THE SOLE

“Wollina U., 2Schonlebe J., 3Nowak A.

Academic Teaching Hospital Dresden-Friedrichstadt, *Department of Dermatology and Allergology;
2Institute of Pathology ““Georg Schmorl’’; *Department of Anesthesiology
and Intensive Care Medicine, Emergency Medicine and Pain Management, Dresden, Germany

Dermatofibroma (syn. histiocytoma) is a common tumor
of dermal connective tissue. In most cases classical clini-
cal presentation, dermoscopy, and medical history allow
a straightforward clinical diagnosis. Surgical removal is
rarely necessary. There are, however, distinct variants of
dermatofibroma which need histopathology and immuno-
histology to confirm diagnosis [1,2].

One of these variants is cellular fibrous dermatofibroma
(CFD) presenting less than 5% of cutaneous dermatofi-
bromas in histopathological files. This tumor is highly
cellular, composed of sheets of eosinophilic, storiform and
fascicularly arranged spindle cells, sclerotic collagen fibers
and a mixed infiltrate of macrophages and lymphocytes at
the tumor periphery. Its typical localization is within the

F e Al |.._-\.-|.|

dermis, although it can frequently infiltrate subcutaneous
tissue. It has a propensity for localization on the extremities
without any clear gender predominance. Relapses of CFD
are common [3-5]. CFD needs a careful differentiation from
soft tissue malignancies such as dermatofibrosarcoma pro-
tuberans, leiomyosarcoma, clear cell sarcoma and malig-
nant dermatofibroma, and from amelanotic melanoma [6].

Material and methods. Case Report

A 61-year-old female presented with a slow-growing, firm,
slightly painful tumor on the right sole. On examination we
found a subcutaneous tumor with hyperkeratosis and lip for-
mation to the neighboring skin (Fig. 1). Laboratory findings:
The routine lab was unremarkable except of a slight increase
of C-reactive protein (6.8 mg/l; normal range <5 mg/l).

Fig. 2. Histology and immunohistology of CFD. Upper row: Hematoxylin-eosin stains (x10).
(a) Superficial aspect with hyperkeratosis and akanthosis of the epidermis.
(b) Mid-dermis with storiform growth pattern of spindle shaped tumor cells. (c) Deep dermal part.
Lower row. Immunoperoxidase stains (x10). From left to right: CD10 expression,
CD34 expression, Ki67 stain for proliferating cells

© GMN
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Histopathology: A hyperplastic orthokeratotic epidermis
covering a nodular encapsulated tumor composed of spindle
and some epithelioid cells in a storiform growth pattern,
reaching in depth to the plantar aponeurosis (Fig. 2 A-C).
Tumor cells show several mitoses with a slight increase
of the mitotic activity at the tumor margins (Fig. 2, Ki67).
Atypical mitoses are absent. Entrapping of collagen fibers
is evident. There is a rich vascularization as demonstrated
by CD34-staining of capillary endothelium. Tumor cells
express CD10, focally smooth muscle antigen and desmin,
however negative for S100 protein and CD34.

The tumor was removed surgically by slow Mohs surgery
within 2 cm negative margin and resection of the muscle
fascia. The defect was closed by full thickness skin graft

(Fig. 3).

Fig. 3. Fullthicknes skin graft of the pIantarefect (5
days post-surgery)

Results and their discussion. CFD is a rare variant of
dermatofibroma with clinical and histopathological pecu-
liarities, and a variable prognosis [3,4]. CFD is composed of
eosinophilic spindle cells without prominent cellular atypia.
Mitoses can be found. The tumor expresses vimentin,
epithelial membrane antigen, factor XIIla, focally smooth
muscle actin and desmin. Minor expression of CD34, most-
ly in the periphery, has also been reported. CFD is negative
for S100 protein, cytokeratin, and H-caldesmon [3,5,7-9].
The tumor tends to relapse locally after R1-resection but
rare cases with metastases have also been observed [10].
The time between diagnosis and metastasis varied in one
study between 0 to 180 months, with lung, lymph nodes
and soft tissue as the most common involved sites [11].
Histopathology of the primary tumor is not indicative for
the risk of metastasis.

The localization on the sole as described in this report is
quite uncommon [10]. A deep penetrating benign fibrous
dermatofibroma is a possible differential diagnosis. Sar-
comas such as dermatofibrosarcoma protuberans, leio-
myosarcoma, epithelioid sarcoma, and malignant fibrous
dermatofibroma and amelanotic melanoma should be ruled
out by histopathologycal and immunohistochemistry evalu-
ation [12,13]. An overlap expression of CD34 and factor
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XlIIa has been reported in both CFD and dermatofibrosar-
coma protuberans [14]. In addition, CD163 (receptor of
hemoglobin oxygen scavenger) and tyrosine kinase ALK
(anaplastic lymphoma kinase) have been described as more
specific markers for CFD [15-17].

CFD is a rare connective tissue tumor with a propensity
to relapse and spread. Therefore, three-dimensional his-
topathological analysis is necessary to ensure a complete
excision. CFD on the sole is a very rare observation.
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SUMMARY

CELLULAR FIBROUS DERMATOFIBROMA OF
THE SOLE

"Wollina U., 2Schonlebe J., Nowak A.

Academic Teaching Hospital Dresden-Friedrichstadt,
1Department of Dermatology and Allergology; 2Institute of
Pathology ““Georg Schmorl”; ®Department of Anesthesiol-
ogy and Intensive Care Medicine, Emergency Medicine and
Pain Management, Dresden, Germany

Cellular fibrous dermatofibroma is a rare variant of der-
matofibroma/histiocytoma. We present a 61 years old
female with a slow-growing, firm tumor on the sole of her
right foot. The tumor was removed by slow Mohs surgery
within 2 cm negative margin. Histopathologic investigation
revealed a nodular encapsulated tumor composed of spindle
and some epithelioid cells in a storiform growth pattern.
Minimal mitotic activity was reported, however without
evidence of atypical mitoses. Tumor cells expressed CD10,
focally smooth muscle antigen and desmin, but remained
negative for S100 protein and CD34. The diagnosis of
cellular fibrous dermatofibroma was confirmed. The defect
was closed by full thickness skin graft.

Keywords: Benign connective tissue tumors, dermatofi-
broma, histiocytoma, histology, surgery.

PE3IOME
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BeTpevaromasicst popma GrUOPOMBI/THCTHOITUTOMBI KOXKH.
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ABTOpOM TIpeNCTaBlIeH KIMHUYECKUN CITydail MeIUIEHHO
pacTyuieil, TBepAOH OIMyXOJIM KOKM IMPABOM MOJOLIBHI Y
61-meTHEN )KEHIINHBL.

Omnyxoms OblIa yjaJieHa METOIOM 3aMeIJICHHON OTIeparini
Moxca B mpenenax 2 cM 3710pOBOif TKaHH. [ mcTormornde-
CKO€ FICCIIEIOBAaHME BEISIBIIIO Y3JIOBHIHYIO OCYMKOBAaHHYTIO
OITyXOJTh, COCTOSIITYIO U3 IMIHACTBHBIX U ATUTETHOUIHBIX
KJIICTOK, OPTaHM30BaHHBIX B KOJIECOMOI00HOM KOH(DUTYpa-
un. OTMEUanoch HATMYNE MUHUMATbHON MUTOTHYECKOM
AKTUBHOCTH, OJJHAKO 0€3 MPU3HAKOB aTHITHYHOTO MUTO3A.
Omnyxoneble KIeTKH BeLACISIIOT CD 10, ra tkoMBITIIeuHbIi
AQHTHTCH U IECMUH, HO OTPUIATEIHHEI Ha HAJTIIHe OCITKOB
S100 u CD34.

ITonTBepanCsS AUAarHO3 KIETOYHOU (PHOPO3HON TepMaTo-
(hnubpoMbl. XUPyprudecKuii qeeKT OB 3aKPHIT TPaHC-
TUTAHTATOM ITOJTHOW TOJIIIMHBI KOXKH.
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3KCIHPECC-METO/I ONPEJAEJEHUS TUIIA POCTA YEJIOCTHBIX KOCTEM
HA OPTOITAHTOMOI'PAMME

Kypoenosa B./1., Boikenko E.E., Ctaciok A.A.

Buvicuiee cocyoapemeennoe yuebroe 3a6edenue YKpaunvl « YKpauHcKas MeOUYUHCKas cmomamono2uieckas
axkaoemusy, kagheopa nocieduniomMHo2o 0opazoeanus epayeli-opmooonmos, Ilonmasa, Yxpauna

B OpTOAOHTHH CYHIECTBYIOT pa3invHbIC METOMBI SKCTIPECC-
JUATHOCTUKH: KIMHUYECKUE (YHKIHOHAIBHBIC MPOOHI,
OnomMeTpuuecKue - oprokpect, madnonsl Hawley-Herbst,
KOMITBEOTEPHBIE MTPOTPAMMBI 151 00paOOTKH TaHHBIX.

PeHTreHOI0rn4YecKue METOIbI MCCIIEOBAHUS B JHATHO-
CTHKE 3y0OYETIOCTHBIX aHOMAIIMIl 3aHUMAIOT BEAYIee
MECTO, OHH BEChbMa 3HAUYUMbI KaK JUIsl OIpEIeICHHs Xa-
pakTepa pocTa YeNntocTell pebeHKa, TaK U TSl COCTABICHHUS
[UIaHa W MPOTHO3a JIEYCHHUs, U3YUEHUS €r0 JUHAMHUKH
[6,7,14,15,17].

Opronantomorpadwus (OITTT), renepenrrenorpadus (TPI)
u xkommbrotepras Tomorpadust (KT) Ha ocHOBe 11H)pOBOTO
aHaITM3a N300payKeHNH TTO3BOJISTFOT MAKCHMAITLHO TOYHO M-
THOCTHPOBATh CYTh MATOJIOTMUECKOT0 MPOLIECcca C yIeTOM H3-
MEpEHUsI IMHEWHBIX 1 yIIIOBBIX apameTpoB [4,8]. Hanboree
pacnpocTpaHeHHBIM siBisieTcst Meton nudposoii OITI 3a
CUET CBOEH JTOCTYITHOCTH, HHPOPMATUBHOCTH ¥ MaJIOH J03bI
o0myuenus (10-15 Mk3B), OTHAKO OH UMEET HEAOCTATOK - 1AET
HCKa)KE€HUE JTMHEHHBIX pa3MepoB B CpeiHeM OT 3 110 7,5 MM
[1,2,13]. IIpu Bcex HeocnopuMbIX noctouHcTBax TPI, Ha
Hel CJI0KHO MPOBOAUTH U3MEPEHHs CIIPaBa U CJIEBa B CBA3U
C HacJauBaHUEM PEeHTreHCTpYKTyp [10].

B nocnennee Bpemst OITTI Bce uaie ucnonab3yeTcst A
H3y4YeHHs! YITIOBBIX MapaMeTpPOB B CTPOCHUU YETIOCTEH,
HalpuMep, yIiia HakjIoHa 3yOOB IUIsi OLIEHKH MPOTHO3a
ux mpopesbiBanus [12]. JlokazaHa UAEHTUYHOCTH pa3-
MepoB yria HwxkHer demroctd (<G) na OIITT u TPT u
MIPEJIOKEHO ONPEIeNIATh TUIl POCTa HIDKHEH Y4eITtoCTH B
3aBUCUMOCTH OT TOKa3aTesisi JaHHoro yria [5,18].

Tak, <G=123+5° yka3bpIBaeT Ha HEUTPAIBHBII THIT pPOCTa HIXK-
Hel yemocTy, MeHbie 118° - Ha TOpU30HTAIBHBIN, OOTbIIe
128° - Ha BepTHKaNBHBIN TUI pocTa. Ecnu mpasblil u 1eBblit
YIVIBI OTBEYAIOT Pa3HBIM TUIIAM POCTA, TPHHSITO CYIHUTH O
KOMOWHHPOBAHHOM THIIE POCTa HWKHEH uernrocTy [5].

Ha TPI" Tun pocra 4esrocTel onpeaesstor no 0a3anbHo-
My yriry (<B). B Hopme oH paBen 20+5°, yBenudeHue ero
CBUJIETEIBCTBYET O BEPTHKAJILHOM HAIPABICHUH POCTa
(peTpoHaKJIOH HMKHEH YeNIOCTH), YTO XapaKTepHO It
(OpM OTKPBITOTO CKEJIETHOTO MPUKYCa, YMEHBILICHNUE — O
TOPH30HTAILHOM (aHTEHAKJIOH HYDKHEH YeITIOCTH ) HallpaB-
neHuu pocta [16].

Ha Benuunny <B BiHsieT pacnonoKeHHe roJIOBOK HUKHEH
YEIIFOCTU B CYCTaBHBIX SIMKax, KOTOPBIC YacTO OBIBAIOT
HECUMMETPUYHBIMHU, BBICOTA OOKOBBIX 3yOOB U, HETIOCPE/I-
CTBCHHO, BEJIMYMHA 000UX YIIOB HIDKHEH yemtocTu [3,9].

Meropna onienkn <B ¢ ygeTom ocoOeHHOCTEH acCHMMETpUu
CTPOEHUSI YETFOCTHO-JIUIIEBOI 00JIaCTH B JIMTEpaType HAMH
HE 00HAPYKEHO.

LlemnbE0 TaHHOTO UCCIIEIOBAHHS SBUIOCH Pa3paboTaTh IKC-
TpeCcCc-METOJT OTIPECIICHHS TUTTA POCTA YSTFOCTHBIX KOCTEH
1o 6a3aJbHOMY YIITy Ha OPTOMaHTOMOTPaMMe.

Marepuan u metonbl. [IpoBeneno cpasaenne <B u <G
IPU PEHTIeHOJIOTHYECKOM HCCIeoBaHUM 28 IalueH-
TOB B Bo3pacTe oT 13 mo 29 et ¢ pasHbiMu popmaMu
3y0ouenmtocTHbIX aHoManuii metomamu TPI u OIITI Ha
anmmapare ORTHOPHOS XG DS/Ceph (“Sirona Dental
Systems GmbH”, USA). YriioBble U3MepeHHst TPOBOANIN
B nporpamme CorelDRAW® Graphics X6, Windows 10.
Crarucruueckass 00paboTKa JaHHBIX OCYIIECTBIICHA TI0-
CpeJICTBOM IporpamMMeI «Statistica» v. 10.

Awnanus TPI mpoBomuicst mo merony Schwarz [16].
Ha OIITT <B onpenensinu mpu nepecedeHun JMHUU,
KOoTOpasi mpoxoauT depe3 Touku SNP cieBa u cripasa ¢
muauei MT1 ¢ o0enx cTOpoH. Yoyl HHIKHEH 4emocTi
cjeBa M CIpaBa ONpeAeNsId MpU MepecedeHuu Kaca-
TeJBbHBIX K HIKHeMY Kpato Tena (MT1) u BerBu (MT2)
HIDKHEH uentoctu (puc.).

Puc. Cxema onpedenenus mouex ons usmepenuut <B na OITI”
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Tabnuya 1. Pesynemamul ucciedosanus 6azanvrozo yena (<B°) na TPI" u OITTT”

Cran-
. . Koag- CrangapTHast
Huxnnii | Bepxuuii JapTHOE
Ilepemennas Cpennee | Meanana ¢unuent omnoka
KBapTHJIb | KBApTHJIb OTKJIO-
BapHanuu cpe/Hero
HeHHe
TPI' <B 26,8 27,23 20,5 32,0 9,14 34,11 1,73
OIITI <B cmpasa | 25,68 27,85 19,82 30,48 8,43 32,82 1,59
OITTT <B cnesa 26,18 26,0 19,52 33,18 9,28 35,45 1,75

Tabruya 2. Pezynomamol uccneoosanus yena Huscheul yemocmu (<G°) no oannvim TP u OIITI

Cran-
. . Koad- CranpapTHas
Huxnnii | Bepxumuii AapTHoe
Iepemennasn Cpennee | Menuana punuent omIN0Ka
KBapTWIb | KBAPpTHJIb OTKJIO-
Bapuanuu cpeHero
HeHHue
TPT <G 125,94 126,59 121 131,58 8,07 6,40 1,52
OIITT <G cmpasa 123,6 123,60 119 130,55 8,43 6,82 1,59
OIITT <G cnesa 123,47 124,06 118,54 130,49 9,27 7,50 1,75

Touxy SNP Ha maHopaMHOM CHUMKE WHOT/Ia TPYIHO OOHa-
PYKHTb B CBA3H C HACTOEHUEM 3a4aTKOB TPETHUX MOJISIPOB.
B raxux cnyuasx touky SNP onpenensanu B MecTe nepe-
CEUeHMsI HI)KHET0 OKOHYAHUS KPBUIO-BEPXHEUETIOCTHOMN
¢uccypsl ¢ KoHTYpoM Heba [16].

Pe3ysnbrarsl 1 uX 00cy:kaenue. B radaunax 1 u 2 npen-
CTaBJICHBI PE3YJIBTAThl UCCIIEAOBAHMs 0a3ajJIbHOTO yIia
(<B°) n yra Hmwkuelt gemoctr (<G°) no nanusM TPT u
OIITT. Kak ciexyer u3 Tabnui, cpeHee 3HaueHne <B Ha
TPT cocraBwmiio 26,8+1,73°, <G - 125,94+1,52°.

Ha OIITT cpennuii nokasarens <B cmnpaBa cocTaBHI
25,68+1,59°, cneBa- 26,18+1,75°, a cpenHee 3HaueHHe
- 25,93°. Yron HMKHEH YeNIOCTH clipaBa ObUI paBeH
123,6+1,59°, cnepa- 123,47+1,75°, cpeauuii mokazareinb
123,53°.

IIpu cpaBHeHuu nokaszatenei ymos Ha TP u OIITT
pa3iIuuus CTaTUCTUYECKH He 3HauuMsbl (p>0,05), uTto naer
OCHOBaHME UCIIOIb30BATh TOT METOJI, KaK AKCIIPECC METO/.

[Ipenmymectso onpenenenus <B Ha OIITI cBsa3aHO ¢ BO3-
MOYKHOCTBIO OTpEENCHUsI aCHMMETPHUHU NPaBoi U JIEBOI
MIOJIOBHH CPeIHEeN U HIKHEH yacTel TUIeBOro CKeJeTa, Tak
KaK HapyllIeHUEe Pa3BUTHUS YEIIIOCTEH MOXKET MPOSBISATHCS
OJTHOCTOPOHHHUM YpEe3MEPHBIM POCTOM MM UX Heropas-
BUTHEM IPU aCUMMETPHYHBIX (hOpMax 3yO0UEITIOCTHBIX
aHomanuit [11].

B otnuumne ot metoguku Reinhardt R. m coast. [17],
KOTOPBIC MPEUIOKHIIN ONPEACIATh TUIl POCTa HIDKHEH
yemoctd Ha OIITIT B 3aBUCHMOCTH OT IOKAa3aTesl HIDK-
HEYCIFOCTHOTO yIJla, MPeUIOKCHHBIA HAMH METOJ I10-
3BOJISICT OoJiee T PepeHITUPOBAHHO HHTEPIIPETHPOBATH
3HAYCHUS YIJIOB.

© GMN

ITo nannusiM [Jopomenko C.M. u coaBr. [3], yMeHblIeHHE
yroia <B yka3bIBaeT Ha XOPOIIO PAa3BUTYIO XKEBATEIbHYIO
CHUCTEMY ueJIOBeKa. YBenuueHue <B cBUAETENbCTBYET O
HEJOpa3BUTHH B 00JACTH JKEBAaTEIbHBIX 3yOOB, yalie
BCEro BCTPEYAETCS IPHU TSKEIBIX (POpMax OTKPHITOTO
CKEJIETHOTO IPHUKYyca U CONPOBOXKIACTCS yBEIUUECHUEM
<@G. Tak, yBennuenne <G Ha 7° cIOcOOCTBYET yBeJU-
yeHHto <B Ha 10°, mpoTUBONOIOXKHAsA CUTyalUs NMpU
yMmenbiieHuu <G [9].

BriBoasl. [IpeanoxenHas skcnpecc-MeTouKa MO3BOJISIET
OIIPEJIEISITH TUIT POCTA YEIIIOCTHBIX KOCTEH 110 0a3aibHOMY
ynry <B na OIITT 1, B otmuwre ot TPI, yunTbiBars Mopdoito-
TUYECKUE 0COOCHHOCTH CTPOEHUS YEIIHOCTEN ¢ 00X CTOPOH.

Bemnunna <B na OIITT Gonbiie 25° yka3siBaeT Ha pe-
TPOHAKJIOH HMXKHEH UeNIOCTU U BEPTUKAJIBHOE HAIpaB-
JICHHE POCTa, MOKa3aTelb MeHbIIe 15° cBUAETEeIbCTBYET
0 HaKJIOHE HMKHEH 4YelroCTH BIIEpe] U FOPU30HTAIBHOM
HanpaBJIEHUH POCTa.

IIpu HOpMaNBHBIX MOKA3aTeNAX HIKHEUENIIOCTHOTO yTiia
<G u 3Ha4eHnN Oa3aabHOTO yria <B, KOTOpBIH OOJbIE MITH
MEHBbIIIE TT0Ka3aTesNsl HOPMBI, MOYKHO IIPEATION0KUTh, YTO
HapyIlIEHHE MTPUKYCa MOXKET OBITh CBSI3aHO C PETPO- HIIH
AQHTUHAKJIOHOM HMKHEH 4eOCTH.
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SUMMARY

THE RAPID TEST METHOD OF IDENTIFICATION OF THE TYPE OF GROWTH
OF THE JAW BONE ON THE ORTHOPANTOMOGRAM

Kuroedova V., Vyzhenko E., Stasyk A.

Higher State Educational Institution of Ukraine ““Ukrainian Medical Stomatological Academy”’,
Department of Postgraduate Education orthodontist, Poltava, Ukraine

The roentgenological methods of research take the lead
in the diacrisis of dentofacial anomalies, they are of
the utmost importance as for the identification of the
jaws’ growth character, so too for the generation of the
treatment planning and of the expected response to the
treatment. The type of the jaw growth is identified by
the means of a basal angle on the teleroentgenography
(TRG). The objective of the research was to develop a
rapid test method of identification of the type of growth
by means of a basal angle on the orthopantomogram
(OPTG).

The comparison of <B and of <G was conducted during
the roentgenological research of 28 patients at the age
from 13 to 29 years with the different forms of the den-
tofacial anomalies by means of the methods of dental
x-rays, made through the use of TRG and OPTG. The
dissimilarities are statistically insignificant (p>0,05)
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during the comparison of angles’ indexes on the TRG
and OPTG.

The proposed rapid test method allows to identify the type
of growth of the mandibular bones by the means of basal
angle <B on the OPTG and to make allowance for the an-
atomic peculiarities of the structure of jaws on both sides
in contradistinction from the TRG.

The value <B is more than 25° on the OPTG - it denotes
the retroinclination of the lower jaw bone and the vertical
direction of growth, the index, which is lower than 15°
bears record to the inclination of the lower jaw bone in
an anteriad direction and in the horizontal direction of the
growth.

Keywords: rapid test method, jaw growth, orthopantomo-
gram, teleroentgenography, basal angle.
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PE3IOME

IKCHPECC-METOJ ONPEAEJEHUSA THUITA
POCTA YEJIIOCTHBIX KOCTEI1 HA OPTOITAH-
TOMOI'PAMME

Kypoenosa B./1., Boikenko E.E., Ctaciok A.A.

Buicwee cocyoapcmeennoe yuebnoe 3agedenue Yxpaunol
«Yxpaunckaa meouyuncrkas cmomamonoeuveckas axkade-
MUsLY, Kaghedpa nocieouniomHo2o 00pazoeanis epaieli-
opmooonmos, [lonmasa, Ykpauna

PeHTreHonornyeckue MeTo bl HCCIESA0BaHHS B THArHOCTH-
Ke 3y004eIIOCTHBIX aHOMAJINH 3aHUMAIOT BeJyIllee MeCcTo,
TaK KaK BECbMa 3HAUMMbI KaK JJIsl OTIpe/IeIICHUsI XapaKkrepa
pocTa 4emnrocTeil, Tak U /I COCTaBJICHHUS IJIaHA M TIPO-
rao3a ieuenus. Ha renepentrenorpaduu (TPI') Tum pocrta
YEJFOCTEH OIPECISIOT 110 0a3aJIbHOMY YIIIY.

[enbr0 TaHHOTO MCCIIEIOBAHUS IBIJIOCH pa3padboTaTh K-
IIPeCcCc-METO] OIPEICNICHNs THITIA POCTA YEITFOCTHBIX KOCTEH
Mo 6a3aJIbHOMY yIITy Ha OPTOIIAHTOMOTPaMMe.

[Iposeneno cpaBHenne <B u <G npu peHTTeHOIOTHIECKOM
HCCIIeIOBaHNH 28 TTAIIMEHTOB B Bo3pacte oT 13 10 29 net ¢
Ppa3HbIMU popMamMK 3y00UEIIIOCTHBIX aHOMAJINIT METOJIAMHU
onenku ux Ha TPI" u opromanTomorpaduueckux (OITTI)
caumkax. CpaBHeHHe nokazaresnei yrioB <B u <G na TPT
u OIITT craTHCTUYEeCKH 3HAYUMBIX PA3IMIUil HE BBISIBHIIO
(p>0,05).

[IpemoxkeHHas dKCIPECC-METOANKa MO3BOJSAET OIpe-
JIeJSTh THII POCTA YENIOCTHBIX KOCTEH mo Oa3albHOMY
yrny <B na OIITI u, B ommuuu ot onienku <B Ha TPT,
YYUTBIBaTh MOpP(dosIornieckre 0COOCHHOCTH CTPOCHUS
YEIIOCTEH ¢ 00eUX CTOPOH.

Benuuuna <B wa OIITI Gombiire 25° yka3siBaeT Ha pe-
TPOHAKJIOH HW)KHEH YeNIOCTH U BEPTHUKAJIbHOE HaIrpas-
JIEHUE POCTa, IMOKa3aTesib MeHbIIe 15° CBUAETEIhCTBYET
0 HaKJIOHE HIYKHEH YEeNIOCTH BIEPE] U TOPU30HTAILHOM
HAarpaBJIeHHH POCTa.
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DISTRIBUTION OF CARIOUS AND NON-CARIOUS CERVICAL LESIONS
AND GINGIVAL RECESSION AT AGE RELATED ASPECTS

Mamaladze M., Khutsishvili L., Zarkua E.

Thilisi State Medical University; Dental Clinic and Training and Research Center “UniDent”;
Dental Clinic “Dens”, Thilisi, Georgia

It should be emphasized that throughout life human teeth
are exposed to considerable deformations in cervical
anatomical areas. This factor has been conditioned by
the fact, that at chewing act, micro- and macro-traumas,
vertical, horizontal and oblique tooth surface-applied
forces cause the crown to move in different directions.
This type of tooth crown excursion is resisted by the root,
securely fixed in the jaw bone. As a result, a resistance,
developed between relatively dynamic and static parts of
the tooth, causes weakening, deformation and injury of
their merging border - dental neck. If this process is ac-
companied by accumulation of cariogenic factors, Class
V caries disease or dental neck non-carious injuries (ero-
sion, abrasion and abfraction) will be developed [4,18].
Non-carious injuries of dental hard tissues (especially
the neck) have always been a subject of discussion. Even
the definition of each has been considered. Abrasion is
the injury developed as the results of friction between a
tooth and exogenous agents. If teeth are worn on their oc-
clusal surfaces this wear is termed masticatory abrasion.
This process can also occur even on buccal or lingual
surfaces and its intensity depends on food “vector” and
movement of lips, tongue and cheeks during mastication
[8,11,19,25,28].

It should be emphasized that even some of the com-
ponents of human healthy diet due to their excessive
consumption cause abrasive injury, for example: rai-
sins, nuts, bran bread, fresh-squeezed juices and so
on. Abrasion can also occur as a result of overzealous
tooth brushing, improper use of dental floss, or detri-
mental oral habits [7]. In odontology, the term erosion
is also used to define some non-carious defects of the
teeth. Erosion is the injury of dental hard tissues by
chemical action not involving cariogenic bacteria.
Erosion, as defined by the ASTM (American Society
for Testing and Materials), is “the progressive loss
of a material from solid surfaces caused by impact
of multi component fluid or solid particles on these
surfaces [1,25]. Therefore, this terminology should
be avoided in dentistry.

In dental literature the term erosion is the more appro-
priate term to “corrosion” and the last represents tooth
surface injury caused by chemical or electrochemical
influence. Corrosion affects both metals and non-
metal surfaces equally. There are both endogenous
and exogenous sources of corrosion. Among the en-
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dogenous factors bulimia or gastro esophageal reflux
(GERD) [4,31] might be distinguished. This process is
accompanied by thinning of the enamel and increas-
ing its transparency. The process damages vestibular,
oral and occlusal surfaces of the teeth. The shape of
injured area is “Cupped”.

Corrosion and erosion can be also caused by food
products those with a low pH (<5.5) (citrus fruits, dif-
ferent kinds of fruit juices, drinks containing carbon
dioxide, candies/lollipops, etc.). This level of acid-
base (acid-alkali) balance causing demineralization
results in damage of tooth hard tissues [6]. Abfraction
is considered as another non-carious injury. Abfraction
develops as a result of cyclic, nonaxial tooth loading
that leads to stress concentration in the cervical region
of teeth [6,10,11,17,21,25,29]. Some researchers have
investigated the biomechanics of abfraction lesions.It
was found that stresses were concentrated at the CEJ in
both,,axial and lateral loading conditions [1].The men-
tioned stress in its side directly or indirectly contributes
to the injury of cervical tooth tissues.

A study conducted by J.D. Bader [3] provided an evidence
of multifactorial etiology of disease-lesions developed
in tooth cervical area (5, 4, axali-6). Diet, teeth brush-
ing technique, occlusal mechanisms and others may act
independently causing lesions in this region, however,
there are opinions, according to which a combination of
several factors are considered as reason for development
of teeth cervical lesions [2,5,7,12,14,17,25]. Multifacto-
rial etiology and problematic localization complicates
selection of methods and tools for treatment of Class V
carious or non-carious cervical lesions (NCL). Clinicians
often point to the unsatisfactory long-term restoration
effects of tooth cervical area. The problem is associated
with progressive degradation of adhesive surfaces and
marginal defects formed as a result [9,24-25]. It is esti-
mated that incidence of cervical area failed restorations
was higher than that of occlusal ones. According to S.D.
Heintze, A. Cavalleri [13], degradation (hydrolysis) of
dentin hybrid layer was considered as the reason of failed
restoration, while disappointing clinical results were
explained with composite-dentin weak binding caused
by improper depth of the hybrid layer. Revealing causes
of the failure, elaborating measures for their elimination
and application of adequate filling materials still remains
a constant issue for the judgment.
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When it comes to the latter issue, the parameters of dental
materials, provided for successful restoration of the tooth
cervical area, should be taken into account:

- Elastic module of artificial material should ensure the
restoration flexibility, which in turn will maintain relaxation
of loading-caused tension [16,23].

- Chemico-physical and mechanical properties of adherent
(adhesive) surfaces [9,23].

- Flexibility, durability and resistance of the restoration
materials to erosion-inducing factors [20].

Analysis of failure-causing factors of the dental restorations
in the cervical area was performed by I Ichim [16]. The
author studied the durability of dental restorations and the
cases of filling loss, where abfractive defects were restored
using ionomer cement. According to the author, failed
clinical results were explained as an occlusal stress [23].

At analyzing the clinical results, opinions and evidence pro-
vided by investigators have been identifying the problems
associated with artificial materials, fillers and adhesives on
the one hand, but on the other hand, considering the features
of personal dental tissues [26]. In fact, the peculiarities of
composite materials have an influence on the quality of
dental restorations, bringing the manufacturer companies
and/or the corporations to face serious challenges.

But, the condition and functioning of restoration material,
so-called receiver substances, enamel, dentin, cement,
dental pulp and periodontal status should be considered.
The factors, generally related to human oral cavity and
the organism as a whole, are of great importance. As it is
known, cervical area of the tooth occupies a small part of
the tooth surface. Despite that no direct forces are applied
on this line, it was proved that, tooth cervical region is
“damaged” by mechanic influence.

The concentration of occlusal (chewing) forces at cervical
area of the tooth causes development of indirect, oblique
stress that leads to damage to the cervical region, provokes
diseases, deformation of restorations and loss of fillings
[16,23]. It should also be noted that fundamentally different
adjacent to dentin tissues: enamel, dentin and cementum,
are tightly located at the cervical region of the tooth. Each
of them has individual composition and structure. For ex-
ample, cervical enamel is thinner than the other regions of
the tooth crown. Its dentine tissue connection is not strong
as well. Probably this may explain the mechanism of Class
5 caries defects: thin, slightly anchored enamel, easily ac-
cessible for caries bacteria. On the other hand, prismatic,
unequal structured, acid-resistant enamel layer, adjusting
to cervical, sclerotic, less- tubular dentin is registered in the
cervical area of the tooth. Presumably, the caries-resistant
tissues are “responsible” for high rate of non-carious le-
sions at the cervical area of the tooth in comparison with
the caries lesions of bacterial genesis. Among the reasons
of cervical lesions and caries development in this area, poor
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oral hygiene and consumption of abundant carbohydrate
food should be emphasized. Orthodontic devices also play
a special role, which in turn (generally around the braces)
create caries-risk environment. Xerostomia and gingival
recession can provoke diseases of the cervical region of
the tooth. Dry mouth (in its side leading to weakening
of nonspecific protection factors of oral cavity) occurs
as a side effect of more than 400 types of medications
(antidepressants, analgesics, tranquilizers, antihistamines,
antihypertensives, chemotherapy agents and etc.) [15]. The
above-mentioned issues and problems made both research-
ers and dental practitioners to face the big challenges.

One thing is identification of the factors causing cervi-
cal lesions and the other elimination and rehabilitation
of damaged tissues. Cervical diseases require providing
relevant/timely treatment and elaboration of reasonable
scheme for disease management and the timely identifica-
tion of this problem is first step towards improvement. The
detailed and complete medical history of the patient and
the necessary clinical examinations allow early detection
of disease. Detecting and differentiation of the diseases
in tooth cervical area is not easy, for example, erosion is
characterized by scarce clinic and polymorphism of mor-
phological elements [25].

At the first stage, the patients often do not reveal hyper-
sensitivity or aesthetic discomfort. Damage runs asymp-
tomatically. Local hypersensitivity and pain developed in
the damaged teeth indicate to the progression of pathologic
process leading to significant changing of treatment tactics.
The initial step in the treatment of cervical lesions is the
avoidance of causative or precipitating factors/procatarxis.

The etiology of multifactorial disease is to attack disease on
multiple “fronts”. It is necessary to regulate teeth cleaning,
to choose appropriate methods and to reveal some harm-
ful habits. The life style and some concomitant diseases
(bulimia, gastroesophageal reflux) are of great importance
to be considered.

The treatment scheme also includes providing recom-
mendations related to the reasonability of consultations by
specialists of different profiles [25]. Registration of patient’s
occlusion is considered as an issue of special importance
[22,25]. In case of incorrect occlusion it is necessary to
resolve the problem: correction of tubercle slopes, liquida-
tion of intense and early contacts and so on.

It should be noted that bottoming in pathology essence
requires careful observation and proper experience. Cor-
rection of malocclusion should be provided after making
correct diagnosis and only when it is strongly recommended
(actually, in case of abfraction defects, correction of maloc-
clusion is virtually inevitable). Unfortunately, in practice,
teeth restorations are frequently planned by clinicians with-
out consideration etiologic factors. Some doctors choose
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the strategy - “wait and observe”, while others prefer early
intervention [22,25,30]. All is due to the deficiency in the
acting guidelines where should be provided the detailed
steps for management and monitoring of cervical lesions
and diseases, the list of accompanying diseases, complex
strategy of target measures aimed at eclimination of the
diseases, possible risks and preventive measures.

According to the above-mentioned, the risk for develop-
ment of complications after restoration of Class 5 defects
is significantly higher.

Among the complications following should be highlighted:
low durability in cervical restorations, high rates of fixation
losses, marginal permeability and high risk of the compli-
cations developed due to the secondary caries. Most of
these problems are caused by improper and low control of
relative humidity [24,25].

The issue is complicated also by cervical tissues of different
structure and composition as well as the ability of improper
anchoring/adjustment of the filling masses to them.

The current study focuses on the solution of this and other
related issues and aims at differentiating carious and/or non-
carious diseases developed in Class 5 region, and detecting
the distribution rate at the age aspects.

Material and methods. The study was conducted at
the Dental Clinicand Educational-Research Center
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“Unident” LTD and Dental Clinic “Dens”. In the study
were involved and observed 256 patients. All the patients
underwent a routine dental examination, but rentgeno-
visiography and CT were performed on necessity. For
gathering the detailed medical history and integrated
study of Class 5 defects, the special questionnaire/
survey, providing detailed information on each patient,
was developed.

The patients were divided into 3 age groups: 16-30 of ages
(77 patients, I study group), 30-50 of ages (97 patients,
II study group) and 50-70 of ages (82, III study group),
respectively. We examined 5802 teeth.

The subject of our interest was identification of intact and
damaged teeth (affected with caries and non-carious dis-
cases) in the above-mentioned contingent. The attention
was directed to the following clinical conditions:

- Caries, class 5 (independent);

- Non-carious diseases (erosion, abrasion, abfraction);

- Gingival recession and root exposition.

1. Uninjured cervical area.

2. Caries of cervical region:

- Gingival recession and root exposition of the teeth covered
with artificial crowns.

1. Uninjured cervical area.

2. Caries of cervical region:

- Class 5 caries combination with other classes (1, 2, 3, 4, 6);
- Class: 1, 2, 3, 4, 6 independent and combined caries;

- Intact teeth.

Table. Distribution of dental independent and combined lesions and diseases,
developed in Class 5 cervical region at age-related aspects

16-30 30-50 50-70
Age groupsl I 11 m
number of patients (n,) n,.77 n,~.97 n,".82
and studied teeth (n,) n,' 1875 n," 2335 n,"' 1592
N
Types of the Diseases Abs. % Abs. % Abs. %
Class 5 caries (independent) 81 43 96 4.1 59 3.7
Class 5 caries combination with the classes: 1,2, 3,4, 6 44 2.3 92 3,9 77 4.8
Class: 1,2,3,4,6
3 independent and combined caries 782 41,7 616 264 410 258
4 | Non-carious diseases (erosion, abrasion, abfraction) 64 34 140 6,0 294 18,5
5 | Gingival recession with tooth cervical exposition 54 2.9 191 8,2 333 20,9
a | Non-injured neck of the tooth 35 1,9, 138 5,9/, | 298 | 18,7/,
b | Root caries 19 1,01/, 53 2,3/, 35 2,2/,
6 Gingival recession of the tooth covered with artificial 1 0.6 291 9.5 163 10,2
crown
a | Non-injured neck of the tooth 11 0,6/, 200 8,550 151 Sy
Root caries - - 21 0,9/, 12 0,7/,
7 | Intact teeth 839 44,7 979 41,9 256 16,1
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Results and their discussion. The current study revealed
the following: in the 16-30 age group (I study group) un-
damaged teeth were described only in 44.7% of cases, tooth
damaged bycaries - in 49.3%, and non-carious damage - in
3.4%, respectively.

In the II study group, the incidence of carious teeth was
reduced by 11.7% in comparison with the I study group and
amounted to 37.6%, respectively. The rate of non-carious
lesions/injuries was slightly increased (6%). Actually, the
number of intact teeth remained unchanged (41.9%)

In the III study group, intact teeth quantitative index signifi-
cantly decreased and amounted to 16.1%. The incidence of
dental caries lesions was significantly low compared with the
I study group - 49.3%, 11-37.2%), but almost no difference
was revealed in comparison with the II study group (37.6%).

Analyzing the results, obtained during the study process,
showed that even cervical exposures differed between the
study groups (the teeth both with covered and uncovered
artificial crowns).

According to the study results, in 16-30 age group a mar-
ginal gingival recession was described only in 54 cases
(2.9%) of the teeth without artificial crowns. In 30-50 age
group, this rate increased almost 2.5-fold and amounted
to 8.2%. The maximum rate of gingival recession - 20.9%
was fixed in III study group.

A similar trend was observed at describing the clinical
situations of those, related to gingival recession devel-
oped in the area of tooth with orthopedic constructions.
For example, in the I study group the cervical exposure
was described in 0.6%, in the III study group this index
was 10.25% but the II study group took an intermediate
position (9.5%).

At clinical examination of exposed tooth cervical area,
caused by gingival recession, the incidence of caries de-
velopment in this region has been studied. According to
the study results, no root caries was revealed in the teeth
without orthopedic constructions, if calculate for the total
number of teeth (n,',n,", n,"") almost equal quantities were
fixed for all groups.

Respectively, 1.01% (I group), 2.3% (II), and 2.2% (11T
group), but studying the incidence of dental cervical car-
ies in the teeth with gingival recession, it appeared that
from examined 54 teeth caries root was recorded only in
19 (35.2%), this index was slightly lower in the III study
group, 35 from 333 - (10.5%), while the II study group
took an intermediate position (27.7%).

As for the cases of gingival recession developed around the
teeth with artificial crowns, it should be noted that no cari-
ous complications have been revealed in the I study group.
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In the II study group from 221 teeth with artificial crowns,
root caries was recorded in 21 (9.5%) and in the III study
group from 163 — 12 were recorded (7.4%), respectively.

The obtained findings provide a basis for further consider-
ation and discussion. In the future, the independent study
will be focused on revealing not only carious but non-cari-
ous defects and detecting their incidence rate. At this stage
of the study could be done to the following conclusions:
1. Tooth carfvical (Class 5) carious disease most often was
revealed in 30-50 age group (202 cases), which is 1.8-fold
higher than the same index in the I study group (144) and
1.4-fold higher in the III study group (183), respectively;
2. The highest rate of tooth cervical non-carious lesions
(erosion, abrasion, abfraction) was recorded in examined
50-70 age group (294 cases), which was 4.6 —fold higher
than in the I study group (64) and 2.1 —fold higher in II
study group (140), respectively;

3. The lowest incidence of gingival recession was in the
I study group (65 cases), which is 6.3 —fold lower than in
the II study group (412) and 7.5-fold lower than — the III
group (493).
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SUMMARY

DISTRIBUTION OF CARIOUS AND NON-CARI-
OUS CERVICAL LESIONS AND GINGIVAL RE-
CESSION AT AGE RELATED ASPECTS

Mamaladze M., Khutsishvili L., Zarkua E.

Thilisi State Medical University; Dental Clinic and Train-
ing and Research Center “UniDent”; Dental Clinic
“Dens”, Thilisi, Georgia

The current study aims at differentiating carious and/or non-
carious diseases developed in Class 5 region and detecting
the distribution rate at the age aspects.

The study was conducted at the Dental Clinicand Educa-
tional-Research Center “Unident” LTD and Dental Clinic
“Dens”. 256 patients were involved in the study. All patients
underwent a routine dental examination, while rentgeno-
visiography and CT were performed in case of need. For
gathering the detailed medical history and integrated study
of Class 5 defects, a special questionnaire/survey, provid-
ing detailed information on each patient, was developed.
The conducted study revealed the following: The patients
were divided into 3 age groups: 16-30 of ages (77 patients,
I study group), 30-50 of ages (97 patients, I study group)
and 50-70 of ages (82, III study group), respectively. In total
5802 teeth were examined. The subject of our interest was
identification of intact and damaged teeth (affected with
caries and non-carious diseases) in the above-mentioned
contingent. It was found that carious disease of cervical
zone of tooth (Class 5) most often was revealed in 30-50
age group (202 cases), which is 1.8-fold higher than the
same index in the I study group (144) and 1.4-fold higher
in the III study group (183), respectively; The highest rate
of non-carious lesions (erosion, abrasion, abfraction) of
dental neck was recorded in examined 50-70 age group
(294 cases), which was 4.6 —fold higher than in the I study
group (64) and 2.1 —fold higher in II study group (140),
respectively; The lowest incidence of gingival recession
was in the I study group (65 cases), which is 6.3 —fold
lower than in the II study group (412) and 7.5-fold lower
than — the III group (493).

Keywords:carious and/or non-carious diseases.
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PE3IOME

PACITIPOCTPAHEHHOCTDb KAPHO3HBIX H
HEKAPHO3HBIX MTOPAKEHUM INEWUKN 3YBA
U JECHEBOHW PEIIECCHUU B BO3PACTHOM
ACHHEKTE

Mamananze M.T., Xyuumsuau JI.H., 3apkya E.W.

Tounucckutl eocyoapcmeenubiti MeOUYUHCKUU YHUBepCU-
mem,; Cmomamonocudeckas KIUHUKA U Y4ueOHO-HayyHblll
yeump «Unident”’, Cmomamonoeuueckas kaunuka “/[ouc”,
Tounucu, I'pysua

Hemnbto nccnenoBanus siBuiach auddepeHmaus kapuos-
HBIX ¥ HEKapHO3HBIX TIOPaKEHNH 3y00B, a TAKXKe OIpee-
JICHWE YacTOTHI 3a00JIeBaHUH MMOJIOCTH pTa V Kitacca co-
IT1aCHO MOAN(DHUIMPOBAHHON KIacCH(PUKAIIMN KAPUO3HBIX
TopakeHUH 1Mo okanu3anun (o biexy) cpemm pasHBIX
BO3PACTHBIX TITYTII.

B cTromaronorndeckoi KITMHUKE W y4eOHO-HayYHOM IIEHTPe
«Unident» U cTOMAaTOJOIMYECKON KIMHUKE «J[9HC» HC-
cienoBanbl 5802 3y6a 256 marmenToB. Beem marnmenTam
TIPOBOJMIIN Py THHHBIE CTOMATOJIOTHIECKUE 00CICIOBaHNS
U PEHTT€HOBH3HUOTpa(HIO; TPH HEOOXOAUMOCTH IPOBOAN-
J1ach KOMITbIOTepHast Tomorpadus. [lanueHTs! pa3nesneHs
Ha TpH BO3pacTHBIE rpymmsl: | rpymma - ot 16 mo 30 et
(n=77), Il rpynma — ot 30 mo 50 (n=97) u IIl rpynma - ot
50 mo 70 (n=82). Ans1 cbopa moapoOHOit HCTOPUH OONIE3HI
1 KOMIUIEKCHOTO M3y4YeHHs 3a00JeBaHUH MOJIOCTH pTa 5
KJ1acca pa3paboTaH CHeHaIbHbIH BOIPOCHUK.

HccrnenoBanne BBIIBUIIO, YTO KapHO3HBIE 3a00J€BaHUS 5
KJlacca gamie HaOmromanuchk B Bo3pacte ot 30 mo 50 set
(n=202), uto B 1,8 pa3 BEIlIe, YeM TaKOBBIC y MAIIUCHTOB
ot 16 1o 30 et (n=144) u B 1,4 pa3a BeImIe B BO3pacTe OT
50 no 70 et (n=183);

camoe OOJBIIOE KOJIWYIECTBO CIIydaeB HEKAPHO3HBIX I10-
BpeXaeHUH (3po3us, abpas3us, abdpakuus) meidku 3yda
BEISBIICHO CPEIH MAaneHToB B Bo3zpacte oT 50 mo 70 et
(n=294), uto B 4,6 pa3 BEIIIIE, YeM Y MAIIMEHTOB B BO3PAcCTe
ot 16 1o 30 et (n=64) u B 2,1 pa3 BeIIIe, 9eM B BO3pacTe
ot 30 g0 50 set (n=140);

HaUMEHBIIIee YNCIIO aTpopuu TecHeBOTo Kpasi Habmroma-
70¢h y 60mbHEIX | Tpymmsl (n=65), 9o B 6,3 pa3a MeHbIIE,
yeMm Bo Il rpymme (n=412) u 7,5 pa3 amke, uem B 11 rpymme
(n=493).
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CORRELATION OF HELICOBACTER PYLORI INFECTION WITH DEVELOPMENT
OF CARDIOVASCULAR RISK IN PATIENTS WITH CORONARY HEART DISEASE
IN ASSOCIATIONWITH TYPE 2 DIABETES MELLITUS

Kozyrieva T., Kolesnikova E., Shut I.

SI ““The National Institute of Therapy named after L.T. Malaya of National Academy
of Medical Sciences of Ukraine», Kharkiv, Ukraine

The Helicobacter pylori infection (HP) is one of the most
common infections in the world; over 60% of the world
population is infected with this microorganism. In the last
20 years a large number of studies has been carried out
showing that HP infection is not only the cause of gastro-
duodenal pathology butalso can be associated with dam-
age to other organs and systems, in particular, the impact
of this microorganism in the development and course of
coronary heart disease (CHD) and type 2 diabetes mellitus
(DM-2) is discussed [1, 7]. CHD and DM-2 - a group of
diseases associated with the formation of cardiovascular
events,resulting in serious complications and an increase
in the number of deaths. There is a variety of assumptions
about the participation of HP infection in the increased
risk of cardiovascular events and DM-2 [7]. It has been
found that in patients with unstable course of coronary
heart disease the development of recurrent coronary events
associated with the increase of HP contamination degree of
mucosa of antrum. HP atherogenic effects are determined
by long-term current production of circulating inflamma-
tory mediators, by change in the lipids composition and
lymphocyte activation, which can interact with the endothe-
lium and atherosclerotic plaques in the systemic circulation
[4]. There is evidence that HP chronic infection, acquired
in youth, increases the risk of coronary heart disease and
the risk of development of CHD complications against the
background of HP infection is increased by several times
independently of other trigger factors. It is shownthat an
increase of incidence of HP infection is 1.3 times more
often in people with DM-2 than in those without it. HP
infection, activating, both local and systemic inflammatory
response may be considered as a possible additional factor
ofrisk and unstable course of CHD and DM-2 [3].The most
common point of view is that the increased cardiovascu-
lar risk (CVR) in patients infected with HP, is associated
with increased fibrinogen, homocysteine, reduced HDL
cholesterol, and possible crossed immunological reactions
to human proteins and bacteria. In its turn, CVR can be
implemented by changing the concentration of adiponectin,
a key secretory adipocyte with anti-inflammatory and anti-
atherosclerotic properties in conditions of insulin resistance
(IR) mediated through its receptor [8].

It is assumed that CVR factors, which are more common in
patients with HP, compared with its absence,can be caused
by genetic predisposition in CHD patients combined with
DM-2. The study of single nucleotide polymorphism of adi-
ponectin receptor ADIPOR2gene, located on chromosome
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12p13.33, is most often associated with IR, although not
at all studies [2,5,6]. At the same time, the role of genetic
variants ADIPOR2 and cardiovascular risk in patients
with coronary heart disease and type 2 diabetes mellitus
continues to bediscussed.

The contradictory nature of existing studies of HP infec-
tion interrelation with coronary heart disease and type 2
diabetes mellitus, brings the need to search for the fac-
tors, which would contribute or prevent the development
of cardiovascular events in patients with coronary heart
disease combined with DM-2, with the participation of
HP infection, for maximal optimization of treatment and
preventive measuresin these patients.

In this context, the aim of the study is investigation of
influence of HP infection on formation of cardiovascular
risk in patients with coronary heart disease and type 2
diabetes mellitus.

Material and methods. The object of study has been 60
people with verified coronary heart disease combined with
type 2 diabetes mellitus, with/without evidence of HP infec-
tion, of average age 56.6+6.2 years, including 29 men and 31
women. Patients have been divided into 2 groups: I- group
- HP-seropositive patients with coronary heart disease com-
bined with type 2 diabetes mellitus (n=28), II group - HP-
seronegative patients with symptoms of coronary heart disease
combined with type 2 diabetes mellitus, (n=32).

48% of the studied patients with coronary heart disease in
past have had direction for old myocardial infarction, the
other 52% - had had a diagnosis confirmed by coronary
angiography. 44% of patients with coronary heart disease
in combination with type 2 diabetes mellitus in past medical
history have registered direction for passed peptic ulcer of
duodenum. Cardiovascular risk factors in studied patients
have included smoking (32%) and hypertension (56%).

An obligatory exclusion criterion has beenemerging inflam-
matory processes, cancer, and III degree heartweakness.
The experimental group has been represented by patients
with DM-2 andHP-seronegative. The control group in-
cludes 20 healthy volunteers.

All patients have been divided according to the SCORE
scale on groups of high and very high risk for development
of cardiovascular complications.
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Studies of this work have beencarried out in accordance
with the World Medical Association’s Declaration of
Helsinki. The study protocol has been approved by the
Scientific Committee of Bioethics. All patients have given
a written informed consent.

IgG antibody titters to HP by ELISAtechnique have been
determined in all patients.

The levels of glucose, total cholesterol (TC), cholesterolof
high density lipoprotein (HDL-C) and triglycerides (TG)
(Cormay, Poland), in the fasted state, inblood serum by
colorimetric enzymatic method to biochemical analyser
“Humalyser-2000” (Human, Germany)have been studied
to estimate the carbohydrate and lipid metabolism. The
cholesterol content in the composition of low density lipo-
protein (LDL) has been calculated according to the formula
Friedewald W. T., considering the measurement parameter
in mmol/L: LDL-C =TC - (HDL-C + TG/ 2.22).

The degree of compensation of carbohydrate metabolism
has been determined by the level of glycosylated haemoglo-
bin (HbA1c) (Human, Germany) in the venous blood with
ion-exchange chromatography on a biochemical analyser.
The concentration of adiponectin (Orgenium Laboratories,
Finland), C-reactive protein (DRG International, Inc.,
USA), insulin (DRG Instruments GmbH, Germany), in the
fasted state, in blood serum - enzyme immunoassay (EIA)
to semiautomatic immunoenzymometric microplate analy-
ser “ImmunoChem — 2100 (High Technology, Inc., USA)

Molecular and genetic testing of DNA has been per-
formed by method of polymerase chain reaction (PCR).
Genomic DNA has beenseparated from peripheral
blood lymphocytes by standard protocol using reagents
“DNA-sorb-B” (“AmpliSens”, Russia) according to
manufacturer’s instructions. Determination of alleles
of polymorphic region C33446T ADIPOR2 gene
(rs1044471)has been performed by PCR with further
analysis of restriction fragment length polymorphism
on the amplifier “Tertsik” (“DNA Technology”, Russia).

Identification of variable regions of DNA has been carried
out using a commercial reagent kit “NeoGene ADIPOR”
(“NEOGENE”, Ukraine). The stage of amplification has
been carried out in the ready-made mixture for PCR “Neo-
Gene ADIPOR” with introduction of 50 ng of genomic
DNA and 20 picomole of each pair of specific primers. The
amplification and temperature conditions had replied the
manufacturer’s instructions for the reagents kit “NeoGene
ADIPOR?”. For restriction analysis (RFLP) while investi-
gating of polymorphic variant C33446T ADIPOR2 gene2.5
activity units/test restriction Hin1II (“Thermo Fisher Sci-
entific”, USA) has been used. Hydrolysis of amplificates
with relevant restriction enzyme has lasted for 3 hours at
a temperature of 37 C°.
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Detection of amplification products and restriction has
been performed by electrophoresis in 2.5% agarose gel
(“Helikon”, Russia), prepared on 0.5xTAE (50 mMTris-
acetate and 2 mM EDTA, pH 8.0) and stained with ethidium
bromide in a concentration 0.5 ug/ml (“BioChemica”,
Germany). Visualization of DNA fragments has been per-
formed with: ultraviolet source (“ECX-15.M”, France) with
awavelength of 312 nm, the video system “GEL IMAGER
2” (“Bioklon”Research and Production Company, Russia)
and “GEL EXPLORER?” software. As the DNA molecular
weight marker has been using pUC19 / Mspl (“Sib En-
zyme”, Russia).

Genotypes have been identified by the length of DNA
fragments (base pairs - bp) which have been derived from
restriction: homozygote bynormal allele CC - 88 bp. + 25
bp. + 11 bp., heterozygote CT - 113 bp. + 88 bp. + 25 bp.+
11 bp., homozygousbymutant alleleTT - 113 bp. + 11 bp.

Packaged program of general-purpose data processing soft-
ware Statistica for Windows version 6.0 has been used for
statistical data processing. In the first stage of the calcula-
tion, descriptive statistics for the quantitatively measured
indicators has been obtained. These characteristics arcas
follows: the median and the mean value as the measure
ofposition; standard deviation and quartiles as a measure
of dispersion; minimum and maximum value as a measure
of'the sampling range. Analysis Kruskal-Wallis test and the
median test has been usedto investigate the influence of
the independent variable on the dependent non-parametric
analogues of variance. Fisher’s exact methodhas been
usedto determine differences between groups represented
by alternative variation.

Results and their discussion. Comparative analysis of
the content of the main metabolic parameters,which are
associated with CVR, has shown that significant changes
in the lipid profile, which have been characterized an in-
crease of LDL-C and decrease of HDL-C in comparison
with those in Group II (p=0.001) have been observed
inpatients of group I. These changes areproatherogenic,
despite the lack of significant differences in compared
groups in level TC (Table 1). Fasting plasma glucose, as
a measure of compensation of carbohydrate metabolism
in patients of group I has been significantly higher than in
similarpatientsof group II (p=0.027). Significant superiority
of insulin levels in patients in group I compared to group
II (p=0.001) has drawn attention. The obtaineddata testify
that the formation of metabolic changes in coronary heart
disease patients in combination with DM-2 HP-seropositive
occur atdyslipidaemia, hyperinsulinemia and dyslexia that
exacerbate cardiovascular risk in these patients compared
with HP-seronegative patients.

Given the significant contribution to the formation of
cardio metabolic changes in hormones adipose tissue,
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we have evaluated the content of the adiponectinlevel
and C-reactive protein (CRP), which has demonstrated a
significant decrease of adipocyte hormone in patients of
group I and increasing CRP as a marker of immune inflam-
mation compared with analogic indicators of patients II
group (p=0.001). It is fair to assume that the HP infection
predisposes to the development of hormonal and metabolic
changes in the form of hypoadiponectinemia, which in its
turn creates the conditions for deterioration of compensa-
tion of carbohydrate and lipid pattern.

Studying the frequency of HP infection spread among geno-
type carriers of polymorphic rs1044471 marker ADIPOR2
gene in CHD patients combined with DM-2 has shown
adominant increase in the TT genotype frequency in sero-
positive patients with coronary heart disease (50% against
38.5%, *=7.71, p=0.021) compared with the comparison
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group, which may be indicative of the contribution of HP
infection in the progression of cardiovascular events in
coronary heart disease patients.

The distribution of genotypes of polymorphic marker ADI-
POR2 (rs1044471) shows noassociation of HP with CVR
degree. Thus, the CC genotype has been evenly distributed
among HP + patients of high and very high risk of CVR
(41.67% and 50.0%, respectively). 8.3% of heterozygotes
by ADIPOR2 rs1044471 had high CVR, 321.43% - very
high. At the same time carriers of the TT genotype with
the increasing degree of CVR has registered a decrease
in frequency of its occurrence. The differences in the two
compared groups of homo- and heterozygotes have been
not significant (p=0,452, the criterion ¥>=1,589), Table 2.
Similar tendencies have been observed in the group of
HP-seronegative patients.

Table 1. Comparative characteristics of the content of metabolic markers,
associated with CWR in the studied groups

Indicants Group I CH]2+ DM2 + HP+ Group II CH]_)+ DM2 + HP- Significance
n=28 n=32
M +m Me (Me25; Me75) M +m Me (Me25; Me75) P
Adiponectin 7.40 | 1.24 7.32 (6.34; 8.23) 8.60 | 1.47 8.42 (7.36; 9.84) 0.001
CRP 12.32 | 2.36 | 12.28(10.65;14.48) | 10.23 | 1.78 9.88(8.77;11.95) 0.001
HbA1 7.80 | 1.21 7.49 (6.81; 8.58) 7.20 | 1.30 7.01 (6.12; 8.17) 0.070
Insulin 16.85 | 3.02 | 16.58(14.36;19.50) | 13.65 | 3.54 12.96 (10.40;15.71) 0.001
Glucose 820 | 1.53 8.12 (6.68; 9.25) 7.20 | 1.83 6.79 (5.62; 8.37) 0.027
TC 6.21 | 0.82 6.16 (5.46; 6.92) 590 | 0.64 5.96 (5.55; 6.38) 0.114
TG 2.48 | 0.79 2.29 (1.93; 3.22) 215 | 0.64 2.07 (1.60; 2.48) 0.078
VLDL-C 1.12 | 0.37 1.04 (0.81; 1.47) 0.98 | 0.29 0.94 (0.73; 1.13) 0.100
LDL-C 4.24 | 0.47 4.27 (3.88; 4.57) 3.78 | 0.59 3.88(3.52;4.14) 0.001
HDL-C 0.84 | 0.20 0.84 (0.64; 1.04) 1.06 | 0.23 1.06 (0.87; 1.23) 0.001
Table 2. Comparative analysis of the distribution of genotypes
of polymorphic marker rs1044471 ADIPOR2 gene depending on CVR
Genotypes ofrs1044471 ADIPOR2 geneinlgroup (CHD + DM + HP+)
CVR degree
TT CT CcC
High 50.00% 8.33% 41.67%
Very high 28.57% 21.43% 50.00%
High/very high 38.46% 15.38% 46.15%
p=0,452, the criteriony?=1,589
Genotypes ofrs1044471 ADIPOR2 gene IIgroup (CHD+DM+HP-)
CVR degree
TT cC TC
High 50.00% 25.00% 25.00%
Very high 33.33% 11.11% 55.56%
High/very high 38.46% 15.38% 46.15%
p=0,466, the criterion ¥*=1,526
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To identify the possible existing relationship between the
polymorphic marker ADIPOR2 and metabolic disorders,
which define CVR, we have assessed the values of total
cholesterol (TC), low-density lipoprotein (LDL), high-
density lipoprotein (HDL), depending on the genotype
ADIPOR2 (rs1044471), the level of adiponectin both
groups of patients.

The concentrations of adiponectin level in seropositive
patients with CHD in association with DM-2 of carriers
of different genotypes ADIPOR2 rs1044471 have been
significantly different from each other. Low concentrations
of adiponectin (p=0.001), high levels of total cholesterol
(p=0.02), LDL (p=0.01), HDL cholesterol (p=0.001) char-
acterizing the adverse metabolic profile have been reported
in seropositive patients, mainly in the TT genotype carri-
ers, underlying the conjugation with higher gradations of
CVR. In addition, the combination of hypo-adiponectines
with pro-atherogenic indices in TT genotype carriers is
evidence, on the one hand, the role hypo-adiponectines in
CVR development, and on the other —participation of HP
infection in the mechanisms associated with the formation
of cardiovascular events in coronary heartdisease patients
combined with DM- 2.

The investigation results are consistent with data of Vafaei-
manesh J. and co-authors which showed that in patients
with DM-2 at high risk for coronary heart disease, the HP
infection predisposes to vascular events, and therefore,
the link between DM-2 and HP-infection have a particular
importance as its presence can be the basis to discuss the
treatment of HP infection in patients with DM-2 for reduce
the risk of cardiovascular events in these patients [7].

These data confirm the impact of the metabolic phenotype,
HP infection and genetic factors on the formation of CVR
in CHD patients combined with DM-2. This is probably
mediated by effects of adiponectin receptors, resulting in
genetic variation in ADIPOR2 locus and affecting ADI-
POR2 expression levels and/or its function.

Findings

1. HP seropositive patients with CHD combined with
DM-2 have proatherogenic lipid profile, more pronounced
changes in fasting glucose indicators in the background of
hyperinsulinemia compared with HP-seronegative patients.
2. Hypoadiponectinemiya and increase the level of hsCRP can
be regarded as factors of cardio metabolic risk in seropositive
patients with coronary heart disease combined with DM-2.
3. The absence or presence of HP infection is not associ-
ated with increased cardiovascular risk in representatives
of different genotypes of polymorphic marker rs1044471
ADIPOR?2 gene.

4. HP-seropositive patients with CHD combined with DM-
2, carriers of the TT genotype polymorphism rs1044471
ADIPOR?2 gene, are a group of risk of formation of car-
diovascular events.

© GMN

5. HP infection plays an important role in the develop-
ment of CVR in CHD patients combined with DM-2 of,
the presence of which exacerbates the patient’s cardio
metabolic status.
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SUMMARY

CORRELATION OF HELICOBACTER PYLORI
INFECTION WITH DEVELOPMENT OF CAR-
DIOVASCULAR RISK IN PATIENTS WITH
CORONARY HEART DISEASE IN ASSOCIATION
WITH TYPE 2 DIABETES MELLITUS

Kozyrieva T., Kolesnikova E., Shut I.

SI “The National Institute of Therapy named after L.T. Ma-
laya of National Academy of Medical Sciences of Ukrainey,
Kharkiv, Ukraine

Recent years have demonstrated the possible existence of
association between infection Helicobacter pylori (HP),
coronary heart disease (CHD) and type 2 diabetes mellitus
(DM-2). The refinement of traditional and non-traditional
factors of cardiovascular risk in patients with CHD in
association with DM-2 of HP-seropositiveis currently
important. In this regard, we have studied the influence
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of HP infection on cardiovascular risk in patients with
CHD and DM-2. 60 persons with CHD in association with
DM-2with/without HP have been examined. The results
of own studies have shown that HP-seropositive patients
with CHD in association with DM-2have pro-atherogenic
lipid pattern, significantly higher rates of glucose in fasting
state, level of C-reactive protein against the background of
hyperinsulinemia, hypoadiponectinemia compared with
HP-seronegative patients. HP infection association with
increasing cardiovascular risk, depending on the genotype
of the polymorphic marker rs1044471 of ADIPOR2 gene
have not been found. At the same time, HP-seropositive pa-
tients with TT genotype of the polymorphic gene ADIPOR2
rs1044471constitutethe risk group of cardiovascular events
formation by main metabolic indicators. The received data
suggest that HP infection is important in development of
cardiovascular risk in patients with CHD in association
withDM-2, the presence of which aggravates cardio meta-
bolic status of the patient.

Keywords: infection of Helicobacter pylori, coronary
heart disease, cardiovascular risk, gene polymorphism
ADIPOR?2, type 2 diabetes mellitus.

PE3IOME

CBsSI3b UHO®EKIIMU HELICOBACTER PYLORI
CPA3BBUTHUEM KAPIMOBACKYJIIAPHOI'O PUCKA
Y BOJIbHBIX UITEMUYECKOM BOJIE3HBIO
CEPIIIA B COYETAHUU C CAXAPHBIM JIUA-
BETOM THIIA 2

Ko3zsipeBa T.E., Konecuuxona E.B., lllyts U.B.

I'Y «Hayuonanvnoii uncmumym mepanuu um. JI. T. Manoii
HAMH Ykpaunwvry, Xapvkos, Ykpauna

B mocnenHue roapl NpoaeMOHCTPUPOBAHO BO3MOXK-
HOE CyIIECTBOBAaHUE accOLMAlUU Mexay HHpexnuei
Helicobacter pylori (HP), nmemuueckoii 0osesHbio cepaia
(MBC) n caxapueiM auadetoM 2 tuna (C-2). AKTyaabHbIM
SIBJISIETCS YTOUHEHUE TPAJAUIIMOHHBIX ¥ HETPAAUIIHOHHBIX
(haKTOPOB KapHMOBACKYJISIPHOTO pucka y marueHToB ¢ MbC
B couetanuu ¢ C/I-2, cepono3utuBHbIx 1o HP. B cBs3u ¢
9THM U3y4eHO BiusHue nadekimn HP Ha Gpopmuposanue
KapauoBackynsapHoro pucka y 6onsHeix UbC u CI-2.
O6cnenosano 60 6onbubx UBC B coueranuu ¢ CJ1-2 ¢/0e3
HP, u3 aux 29 my>xunn u 31 keHIMHA, CPeTHUN BO3pacT
—56,6+6,2 ner. [TarpieHTHI ObUTH pactpe/esIeHbl Ha 2 TpyII-
nel: [ rpynna — HP-ceponosutusHusie nanuenTs! ¢ BC B
couerannu ¢ CJI-2 (n=28), I rpynmna - HP-ceponerarusHsle
6ombubie UBC n C/1-2 (n=32).

Pesynbrarsl MpOBEACHHBIX UCCIEIOBAHUM IIOKA3aJIH, YTO
ceponosutuBHble 1o HP nanuents ¢ UBC B coueranuu ¢
CJ/1-2 umeroT npoareporeHHbIN JIMIHHbIA TPOQHIIb, 10~
CTOBEpHO 00JIee BBICOKUE ITOKA3aTeH IITFOKO3bI HATOIIAK
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u ypoBHsi C-peakTHBHOTrO Oeinka Ha ()OHE TMIICPUHCYIIU-
HEMHH, THUIO0aIUIIOHEKTHHEMHUIO B CPAaBHEHUH CEpPOHeTra-
TuBHBIMU 10 HP nmarmentamu. OTCyTCTBHE WK HAJIMYKE
HP-uHdekuu He CBA3aHO C YBEIMUYCHUEM KapIuoOBa-
CKYJISIDHOTO PHCKa y HOCHUTEJIEH Pa3TUYHBIX T'€HOTHUIIOB
nojuMopdHoro mMapkepa rs1044471 rena ADIPOR2.

ITo ocHOBHBIM MeTabOINYECKUM MOKA3aTEISIM CEPOTIO3U-
tuBHble 10 HP Hocutenu TT renoruna monumMopghHOro
rena ADIPOR2 rs1044471 saBnsitoTcsi TpynInon pucka
(dhopMuUpoBaHUs KapIUOBACKYISIPHBIX coObITHI. [lomy-
YCHHBIC JTAaHHBIC MO3BOJISIOT MPEANOJIMKNTh, YTO B pa3-
BUTHH KapJHOBACKYJIIpHOTO pucka y nauueHTon ¢ IBC B
coueranuu ¢ C/1-2 3Haunmyto posb urpaet unexms HP,
HAJIMYUE KOTOPOH yCyryOyseT KapauoMeTadoaIndecKuit
CTaTyC MalueHTa.

Mgboydy

Helicobacter pylori-l @mano jodoomgsl e syemo
@olgol gobgoms®mgdsdo sgowdymegddo geol
0dgd0gM0 osgogdom s msbdbengdo doJ@osbo
0056900 Godo 2-om

- 3Mbo@ggs, 9. goaglbogmgs, 0. dyEo
Lobgadfogm ©s{glgdygamgds “9gi@sobols dgwo-
30bol dg3bogdgdsms sgogdools @. Jogrmols
Lob. wg@sdool gdmgbaeo obLE0@YE0”, bodgmgo,
93605068

3080bs®Mgmdl go®mm dbyxgermds Helicobacter
pylori- (HP) ggaols 0dgdog@o wosgowgdols
(p00) s doJ@Mosbo osdgBom Godo 2-0l (e
B2) SLmE0sE0Ya Mmoboos®ligdmdatby. Lopwgolmw
SJB o yos  goMpomgslggmmo®ygmo @olgol
BOSPOGOPYE0 S SOSGO P00 BoJBmMgdols
5bYLEGdS o-0m s Mobdbangdo Ao B2 Sgo-
dyma396do, dmdggdoi LgOm3mboGoyg@gdo s@osb
HP 308otim. ombodbyemmsb ©sgogdodgdom, dgb-
Vogemognos HP 0bgggiooll bgasgargbs  gotoom-
golggmogmo Gobjgol hodmyomodgdaby gow-om
©> o (2 >3ordgnggdby. fodm e ggEos gow-0m
> mobdbangdo o B2 60 353096 0,d5m dm@ols 28
LgAam3mbo@oyeo s 32 Lgambgys@oyano.

ho@Bodgogamo  3gemggol dgogygdds godmogaobs,
Omd QoE-000 > mobdbengdo do @2 HP d0dstim

Lg@m3mbodoyge 353096090, goblbgoggdom Ug-
Ombgasdoy®o 3o30gbBgdologsbh, sbalbosmgdls
3OMsBJHM9byeo  @odoydo 3GHmgowo, Lo®-
(99bme dswoano dohggbgdergdo GmBmGA 3 aay-
30bol gbdmby, sliggg C-Mgs]Boyemo Gogols do-
39M0blyaobgdool Bmbbyg, 303mawo 3mbydBobgdos.
ADIPOR2 9601151044471 3crgo0demmggaro do® 3g@ols
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ENDOTHELIAL DYSFUNCTION IN PATIENTS WITH CHRONIC OBSRTRUCTIVE
PULMONARY DISEASE WITH CONCOMITANT HYPERTENSION

Kapustnik V., Istomina O.

Kharkov National Medical University, Ukraine

Comorbid conditions are an urgent problem in the clinic
of internal diseases at the present stage [19]. The most
common diseases in the structure of occupational pathol-
ogy are chronic obstructive pulmonary disease (COPD)
and essential hypertension (EH). Both in Kharkov region,
and in Ukraine, the highest percentage of disease is taken
by pathology of the respiratory system - 35.0% and 42%,
respectively, cardiovascular system diseases are the sec-
ond - 12% in Kharkov region and 8% in Ukraine [5]. The
combination of COPD with diseases of the cardiovascular
system is an interdisciplinary problem as it causes increases
in pathological changes, characteristic separately for each
of these diseases and considerable social and economic
damage as a result of defeat of the working-age population,
which leads to both the deterioration of forecast of life and
disability, and to early death [2]. According to WHO, both
nosological entities are included in the list of ten leading
causes of death in the world. Because of COPD 5.6% of
people die, whereas the share of EH accounts 2% of the
world mortality per a year [20]. According to forecasts of
“Research Global Damage of Disease” in 2020 COPD will
be the third leading cause of death in the world [16]. EH in
average is common in COPD patients in 28% of cases [15].

At the present stage, along with oxidative stress, systemic
inflammation, imbalance of the renin-angiotensin-aldoste-
rone system, as a single unit in the pathological develop-
ment of COPD with concomitant EH, particular interest is
given to an early formation of endothelial dysfunction (ED)
[8,11,17,18,13]. One of the causes of which is violation
of the relaxation properties of the endothelium, which is
related to metabolism of nitric oxide (NO), which is con-
sidered as a multifunctional transmitter in development of
various pathological conditions [9,7]. Nitric oxide exerts its
effect on the cardiovascular, respiratory, nervous, immune,
muscle and other body systems [3,14,12]. Therefore, there
remains question of study of dynamics of change of nitric
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oxide exchange rates for the possibility of early diagnosis
and prevention in patients with concomitant COPD and EH.

The aim of the work was to study the state of endothelial
dysfunction in patients with chronic obstructive pulmonary
disease with concomitant hypertension and without it and
justification of diagnostic and prognostic indicators for
assessing the severity of the disease.

Material and methods. According to the study design,
there was examined 100 patients and 45 healthy controls,
treated and examined at the Clinics of Scientific-Research
Institute of Labor Hygiene and Occupational Diseases of
Kharkiv National Medical University - clinical base of the
department of internal and occupational diseases. All pa-
tients were divided into 3 groups: the first group included 55
patients (35 men and 20 women) who had been diagnosed
with COPD with concomitant EH - the core group. The
average age for this group was 57,6 years [46+68]. The
comparison group consisted of 45 patients (34 men and 11
women) with isolated course of COPD. The average age for
second group was 53,3 years [40+67]. The control group
consisted of 45 healthy volunteers - 25 men and 20 women.
The average age of third group was 54.5 years [39+65].
The study task included the detection in plasma of all three
patients groups of final metabolite of nitric oxide —NO, and
NO,, endothelial (eNOS) and inducible (iNOS) NO-sinitaz
isoforms, S-nitrosothiol. The study of enzyme activity and
NO-synthases number NO metabolites in blood serum
was determined spectrophotometrically using the Griess
reagent, flowing simultaneously with the nitrate to nitrite
reduction in the presence of vanadium chloride. The extent
of NO deponing was determined by studying the level of S-
nitrosothiols by spectrophotometric method [6]. Statistical
analysis of the results of experimental studies were carried
out using a computer application package for the processing
of statistical information Statistica 6.1 (StatSoft, Inc., the
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Table. Condition of NO-synthase in patients with concomitant COPD and EH and with an isolated COPD

Principle group Comparison group
Parameter (COPD+EH) (COPD) CO”tr]rf’Lgr‘)”p
n=55 n=45 -
32.0 215
r'r\l'rgfl I 28,5437,1 18.4425.3 - i'?g ;
Hmmo #p<0.001; **p<0,001 *p<0.001 e
51.3 31.0
r'r\l'r%’l I 45.5459.2 26.4+37.8 0 2:27 9
Hmmo #p<0.001; **p<0,001 *p<0.001 S
. . 0.99 0.54
S- mtros‘;}{“‘ﬂ’ 0.89+1.2 0.40+0.71 . 2gjg .
mmo *p<0.001; **p<0,001 *p<0.001 S
eNO- synthase, 1 211311 37 0 83519 07 0.62
pmol/minemg of protein *p<0.001; **p<0,001 £p=0.059 0.50+0.74
iNO- synthase, 1 05151 29 0 sgfg 80 0.33
pmol/minemg of protein %p<0.001: **p<0,001 £p<0.001 0.22+0.47

note: * - reliability with respect to the control group;
** _ reliability with respect to the comparison group

USA). As a critical significance level there was accepted
p<0.05 when testing the statistical hypotheses.

Result and their discussion. The findings in blood plasma
of finite nitric oxide metabolites showed an increase in NO,
and NO, 236.4% to 213.3% in patients with comorbidity
compared with the control group (Table). This makes it pos-
sible to judge the violation of local regulatory mechanisms
of vascular endothelial dysfunction, which is the result of
an intense operation of the endogenous vasodilator system,
designed to compensate any regulation violations.

In a comparison group, represented by patients with iso-
lated COPD, the activity of nitric oxide metabolites was also
significantly increased — NO, to NO, 142.8% and 142% (p
<0,001) with respect to the group of healthy individuals, which
makes it possible to judge the violation of vascular endothelial
functional activity through the increased production of NO
markers in patients with COPD. The same tendency was also
observed when comparing changes in indicators between the
main group and the group of patients with isolated COPD
NO, was increased by 148.4% and 165.4% on NO, (p<0,001),
which may indicate a worsening of endothelial dysfunction in
patients with concomitant hypertension. There was observed
a significant increase of content of S-nitrosothiol in patients
with adjacent pathology at 330% and in the group of patients
with COPD by 180% compared with the control group,
which may indicate the activation of free radical processes
and development of damaging effect on vascular endothelial
cells of free radicals. A significant increase of S-nitrosothiol to
183.3% and were identified in the study group regarding the
comparison group, on the basis of which it can be concluded
that the presence of EH leads to the aggravation of intracellular
respiration and toxic cell damage.
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Literary sources indicate that on the background of increas-
ing of content of NO,, NO, in serum, S-nitrosothiols, there
an amplified activity of endothelial and inducible NOS [4].
So the comparison group of patients with COPD without
adjacent pathology, iNOS activity was 190.9% higher than
in the control group and reached the maximum values in the
principle group with comorbid disorders, which amounted
to 363.6% relative to the control group was statistically
significant (p<0.001) and 190.4% increased in the principle
group relative to the comparison group. Thus, under condi-
tions of switching of iNOS, excess level of nitrite-nitrate
levels reflects the intensity of the synthesis of nitric oxide
by inducible NO-synthase, which indicates the functional
activity of endogenous stress and antioxidant defense
mechanisms. Results of the study showed that in patients
with isolated COPD the average value of eNOS activity
was higher by 143,5% relative to the control group and
was higher by 147,1% relative to the patients with isolated
COPD. However, high error deviation of the average values
does not allow to judge the reliability of the data which have
a strong tendency to increase the indicator. eNOS activity
in patients with adjacent pathology was higher by 211.2%
than in the group of relatively healthy patients, which gives
an indication of significant pressure of compensatory reac-
tions of endothelium of vascular route to maintain vaso-
dilatation effects that are associated with activation of the
NO-synthase oxidative system. According to many authors
[1,10], these processes are accompanied by increased free
radical and peroxidation of lipids and proteins.

Conclusions.

The results of the study of endothelial dysfunction showed
dynamic change in blood serum content of nitrate, nitrite,
S-nitrosothiols and activity of eNOS and iNOS both in the
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principle group, and in the group of patients with isolated
course of COPD, indicating pressure of compensatory
vascular endothelial reaction, amplification of free radical
and peroxidation of lipids and proteins.

Informative and prognostically significant indicator relatively
severity of diseases for patients with concomitant COPD
course with hypertension may be high levels of iNOS activity
and the content of S-nitrosothiol, which makes it possible to
judge the pressure of the functional activity of endogenous
protective and antioxidant mechanisms.

Determine the nature of changes in the values of nitric
oxide metabolism in isolated for COPD indicates the pres-
ence of endothelial dysfunction regardless of hypertension.
When hypertension severity endothelial dysfunction above.
The findings suggest that the progression of endothelial
dysfunction in comorbidity, which may lead to the current
aggravation of diseases and vascular disorders in these
patients.
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SUMMARY

ENDOTHELIAL DYSFUNCTION IN PATIENTS
WITH CHRONIC OBSRTRUCTIVE PULMONARY
DISEASEWITH CONCOMITANT HYPERTENSION

Kapustnik V., Istomina O.
Kharkov National Medical University, Ukraine

In recent years, special attention is paid to comorbid con-
ditions in the clinic of internal diseases. There actively
explored the role of endothelial dysfunction as a single
unit in the pathological formation of chronic obstructive
pulmonary disease (COPD) associated with hypertension.
The study involved 145 patients who were carried out
the final level of metabolites of nitric oxide (NO2, NO3),
S-nitrosothiols, endothelial and inducible NO-synthase.
All patients were divided into 3 groups: the first group
included 55 patients (35 men and 20 women) who had been
diagnosed with COPD with concomitant hypertension - the
core group. The average age for this group was 57,6 years
(46+68). The comparison group consisted of 45 patients
(34 men and 11 women) with isolated course of COPD.
The average age for second group was 53,3 years (40+67).
The control group consisted of 45 healthy volunteers - 25
men and 20 women. Results of the study of the endothelial
dysfunction revealed dynamic change in serum nitrate, ni-
trite, S-nitrosothiols and activity of eNOS and iNOS as the
group of patients with COPD with associated hyperttension
and the group of patients with isolated COPD. Informative
and prognostic indicators relatively severity of diseases in
patients with significant comorbidity may be considered
high levels of iNOS and S-nitrosothiols, which indicates the
voltage of the functional activity of endogenous antioxidant
defense mechanisms in this cohort of persons. The findings
suggest that the progression of endothelial dysfunction in
comorbidity, which may lead to the current aggravation of
diseases and vascular disorders in these patients.

Keywords: chronic obstructive pulmonary disease, hyper-
tension, nitric oxide, endothelial dysfunction.

PE3IOME

SHJAOTEJJMAJIBHAA JUCOYHKIUA Y BOJIb-
HbIX XPOHUYECKHUM OBCTPYKTHUBHBIM 3A-
BOJIEBAHUEM JIETKHX C COITYTCTBYIOIMIEN
TUNEPTOHUYECKOM BOJIE3HBIO

Kanyctnuk B.A., Uctomuna O.B.

XapwvKko6cKkuli HAYUOHANbHBIL MEOUYUHCKULL YHUBEPCUmMEN,
Yxpauna

B nocnenHee Bpemst 0co60e BHUMaHHE YAEISIETCSI KOMOp-
OMIHBIM COCTOSTHHSIM B KJIMHUKE BHYTPEHHUX OOJIE3HEH.
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AKTHBHO paccMaTpUBAETCs POJb IHIOTEIMATIBHON AMC-
(YHKIMU B Ka4eCTBE €MHOTO MaTOJOTHYECKOTO 3BEHA B
(hopMUPOBaHNH XPOHUYECKOTO OOCTPYKTHBHOTO 3a0oJie-
Banwust jterkux (XO3JI) ¢ comyTcTBYIOMICH THIIEPTOHUYC-
ckoii 6ose3npto. O0cnenoBano 145 GONMBHBIX, Y KOTOPBIX
OIIpEJIeIISUICS YPOBEHb KOHEUHBIX META0OJIMTOB OKCHIA
azota (NO2, NO3), S-HUTpo30THONA, SHAOTEIUATHLHON U
unayuoenpaoii NO-cuntas. [lamuentsr ObuH pacmpe-
JeneHsl Ha 3 rpynmnsl: | (OCHOBHYIO) TPYHILy COCTaBMIIN
55 6onpHBIX (35 My>xunH U 20 sxenmuH) XO3JI ¢ comyT-
CTBYIOILIEH TUTIEPTOHNYECKOH Oone3Hbt0. CpeiHuit Bo3pact
00JbHBIX cocTaBm 57,6 (46+68) ner. Il rpyniy (cpaBHeHwMs)
cocTaBuIH 45 60NbHBIX (34 My>X4uHBI 1 11 JKeHIIMH) ¢ n30-
mpoBaHHbIM TeueHneM XO3JI. Cpeanuii Bo3pacT OONBHBIX
- 53,3 (40+£67) ner. KoHTpONbHYIO TPYIITy COCTaBUIM 45
37I0POBBIX BOJIOHTEPOB (25 My»kuuH 1 20 KeHIIHH). Pe3yrs-
TaThl UCCIIEIOBAHNS DH/I0TETHAIBHOM TUC(HYHKIINH BBISBHIA
JMHAMUYECKOE U3MEHEHHE B CBIBOPOTKE KPOBH COZICP KAHUS
HHUTPATOB, HUTPUTOB, S-HUTPO30THONIA U aKTUBHOCTH eNOS
u iINOS kak y 6ombabix XO3J1 ¢ conyterByroreii I'b, Tak
Uy OonbHBIX ¢ n3ompoBaHHbIM TeuenrneM XO3J1. Nudop-
MAaTUBHBIMU M ITPOTHOCTUYECKU 3HAYMMBIMH [TOKa3aTeIISIMK
CTEIeHU TsDKECTH 3a00JeBaHKs y OOJBHBIX COYETAHHOM
MaTOJIOTUEH MOTYT PacCMaTpUBaThesi BBICOKHE ypoBHH INOS
U S-HUTPO30THOJNA, CBUACTENILCTBYIOIINE O HANPSHKCHUU
(DYHKIMOHAIBHOI aKTHBHOCTH 9HJIOTEHHBIX 3aIUTHBIX H
AQHTHOKCHJIAHTHBIX MEXaHU3MOB Y JaHHOH Karopts! jivil. [To-
JIy4eHHBIC JAHHbBIE CBUACTEIBCTBYIOT O MPOrPECCUPOBAHUI
SHJIOTEINATIBHOMN TUCYHKIINH IPH COYETAHHOM T1aTOJIOTUH,
YTO, I10 BCH BEPOSITHOCTH, YCYTyOIIsIeT TCUCHHUE 3a00JICBaHHUS
Y COCYMCTBIX HApPYILICHUH Y TAaHHOM KaTeropuy OOJIBHBIX.
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THE ROLE OF POLYMORPHISM - 634 G/C (rs 2010963) OF VEGF-A GENE
IN THE DEVELOPMENT OF HYPERTENSION AND OBESITY IN PREMENOPAUSAL WOMEN

laresko M., Kolesnikova E.

SI “The National Institute of Therapy by L. T. Malaya of The National Academy of Medical Sciences of Ukraine”

Endothelial dysfunction (ED) is a major factor in the de-
velopment of cardiovascular diseases including women.
During the last decade, numerous studies were carried
out studying the role of various polymorphic markers the
expression of which leads to a worsening of the severity
and progression of the most common diseases including
hypertension and obesity [2,3].

One of the major endothelial factors stimulating angio-
genesis is a vascular endothelial growth factor (VEGF)
— the signal protein produced by the cells to stimulate
angiogenesis and vasculogenesis. The most important role
in the human body plays VEGF-A protein, which has the
greatest influence on the development of new blood ves-
sels and survival of immature blood vessels [3]. VEGF-A
gene is located in the 6p21.3 chromosome and contains
eight exons separated by seven introns. One of the possible
mechanisms of increasing of the VEGF concentration in
the patients’ blood plasma with arterial hypertension (AH)
may be a genetic predisposition to an increased VEGF
synthesis. The most studied VEGF gene loci, which poly-
morphism is associated with endothelial dysfunction, are
considered three gene polymorphisms of VEGF: -2578 (rs
699947), -1154 (rs 1570360) and -634 (rs2010963). The
alleles -2578C, -1154G and -634C are associated with the
high level of a VEGF expression. VEGF -627G effects
on the transcription activity and increases the production
of VEGF by peripheral blood mononuclear cells. VEGF
genotype -634SS is associated with a higher serum VEGF
concentration in healthy patients and with increased VEGF
production by mononuclear cells, stimulated by lipopoly-
saccharides compared with CG and GG genotypes. In

© GMN

AH patients with the GG genotype of the polymorphic
marker - 634 G/C (rs2010963) the average concentration
of VEGF in the plasma exceeds such in AH patients and
with genotype GC [5].

VEGF-A gene is highly polymorphic, a number of muta-
tions in its promoter region, including the -634 G/C and
-2578 C/A, are able to effect on the level of VEGF expres-
sion. VEGF expression is induced during the pathological
angiogenesis (myocardial and retinal ischemia, inflamma-
tion, atherosclerotic plaques and tumors) [8]. Studies by
Xia Han, Lili Liu, Jiamin Niu (2014 y.) have shown that the
polymorphic marker C allele -634 G/C and CT genotype
of the polymorphic marker + 936 C/T are associated with
the risk of a coronary heart disease (CHD). TCT, CCC and
SPS haplotypes increase the risk of CHD. This suggested
an involvement of the VEGF gene polymorphism in the
development of CHD[7]. The study by Lacchini R., Riz-
zatti M., Gasparini S. (2014 y.) has shown the correlation
of VEGF-A gene single nucleotide polymorphisms and
with echocardiography parameters changes in AH patients.
Carriers of the polymorphic marker allele C -634G/C
(rs2010963) of VEGF gene had a significant decline of
the left ventricular mass compared to the G allele carriers
indicating to the connection of polymorphism VEGF with
the remodeling of the heart [4].

A number of studies are carried out confirming the cor-
relation of a VEGF concentration increase in blood, and
the visceral fat accumulation, and abdominal obesity
development. It is suggested that polymorphism -634 G/C
of VEGF gene may be a risk factor for the development
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of metabolic syndrome. Carriage of the CC genotype -634
G/C is associated with an increased risk of the metabolic
syndrome development[1,6].

Taking into account the relevance of studying the role
of genetic markers including the VEGF role in the AH
development combined with obesity to improve the early
diagnosis of vascular complications, the purpose of this
study was the evaluation of the polymorphic marker -634
G/C (rs2010963) VEGF correlation with the AH formation
combined with an obesity of perimenopausal women [6].

Research was carried out within R & D department of the
complex reduction of chronic noninfectious diseases risk
by SI “The National Institute of Therapy by L.T. Malaya of
The National Academy of Medical Sciences of Ukraine”,
the state registration Ne 01130001140

Purpose: to assess the correlation of polymorphic marker
-634G/C (rs2010963) of the VEGF-A gene and formation
of AH combined with obesity in premenopausal women.

Material and methods. Were examined 115 women with
stage II of AH, grade 1-2 and obesity I-II gr., aged 45 to
60 years. All patients were divided into groups according
to menopausal status: 45 women without menopause (pre-
menopausal), and who were registered with irregular men-
strual cycle for 3-11 months, and 50 menopausal women
whose period is less than 3 years. The control group was
consisted of 20 healthy perimenopausal women matched
by age. The screening was included clinical examination,
blood pressure definition (BP), anthropometric data: body
mass index (BMI), waist, hips.

The AH diagnosis verification was performed according to
the ECS recommendations, 2013. The VEGF concentration
was determined by ELISA using a standard test system
«VEGF-ELISA-Best” (Russia). The study of the allelic
polymorphism -634 G/C (rs 2010963) VEGF-A gene was
performed by polymerase chain reaction (PCR) with the
electrophoretic pattern detection of result using reagents
kits “SNP-Express” manufactured by JSK SPC “Liteh”
(RF), (Cat. Ne 01302-100, “Liteh”, RF).

DNA extraction from whole blood was performed using
a reagents kit for DNA extraction from clinical material
“DNA-sorb-B” (AmpliSens, RF).

Statistical methods were used for the research results
processing: primary descriptive statistics, ANOVA. Data
evaluation was performed using the computer program
“SPSS 19 for Windows”.

Results and their discussion. The study results were
showed that in premenopausal and menopausal groups
were dominated GG genotype polymorphism -634 G/C
(rs 2010963) of the VEGF-A gene (Fig. 1).
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o
60,0 53,1% 51.8% oce

Menopause

Premenopause Control group

Group

Fig. 1. The incidence degree of genotype polymorphisms
-634 G/C of VEGF-A gene in groups. p<0,05

GG genotype was identified in 57.8% of subjects in the
premenopausal group, CG genotype - 31.1%, CC genotype
- 11.1% women. In the group of menopause patients the GG
genotype was observed in 53.1%, CG genotype - 26.5%,
CC genotype - 11.1% of subjects. However, by women with
genotype CC 40% were dominated in the control group,
GG genotype - 30%, genotype CG - 30% of all women.

Because of genotype 634 G/C of VEGF-A gene polymor-
phism carrier and the blood level VEGF concentrations
comparison were found some special features.

Increased VEGF level were registered in 88.5% of women
with GG genotype, 57,1% of patients - CG genotype and
60% - CC genotype (Fig. 2).

Premenopause

1000
900
800
700
600
500
400
300

88,5%

60,0% 57.1%

40,0% 42,9%

1 VEGF level

200 11,5%
100
00

cc ‘ CG ‘ GG

Genotype
Fig. 2 The incidence degree of polymorphisms genotype
-634 G/C of VEGF-A gene in the premenopausal group
depending on the VEGF level. p<0,05

Otherwise, the increased VEGF level was found in the
menopausal group, 92.3% of women with the GG genotype
and 61.5% with the CG genotype. However, the normal
VEGF level was determined among 70% of subjects with
CC genotype (Fig. 3).

Menopause 02.3%

CcC CG GG

Genotype

Fig. 3. The incidence degree of polymorphisms genotype
-634 C/G of VEGF-A gene in the menopause group depend-
ing on the VEGF level, p<0,05
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Table. Comparison of VEGF levels depending on the polymorphism genotype -634 C/G VEGF-A gene

. Genotype
Indicator
GG | CG P 1-2 | CC | 1-3.2-3
Premenopause
0,005;
436,4[315,2; 772,8] 314,6[222,9; 449,4] 0.040 261,8[127,5; 268,8] 0.156
VEGF ’ )
Menopause
535,2[290,5; 726,8] 252,4[217,0; 363,8] 0,003 226,9[197,9; 252,8] (())(1(3118

Comparison of VEGF levels of subjects with GG, CG and
CC genotypes in different groups is given in Table.

In the premenopausal group the VEGF level was also
significantly higher in women with the GG genotype
comparing with the genotype CG (p=0,040) and the
genotype CC (p=0,005), there were any significant dif-
ferences among women with the CG and CC genotypes
(p=0,156). The VEGF level was significantly higher in
the menopause group with the GG genotype comparing
with the genotype CG (p=0,003) and the genotype CC
(p=0,001). There were any significant differences of the
VEGF level among women with the genotype CG and
CC (p=0,148). The VEGF level was significantly higher
among women with the genotype GG comparing to the
CC (p=0,010); there were any significant differences
among women with GG, CG (p=0,078) and CG,CC
(p=0,059) genotypes.

These data suggest that allelic variants of VEGF-A gene,
mostly due to homozygous carriers of GG polymorphism
-634 G/C, can act as risk factors for hypertensive disease
combined with obesity and play an independent role in the
progression of comorbid diseases already at the premeno-
pausal phase.

Conclusion:

1. It was found that the GG genotype polymorphism -634
G/C (rs 2010963) of the VEGF-A gene is more common
among women with hypertension and obesity in premeno-
pause, than in the menopause group.

2. It was shown that the level of VEGF was significantly
higher among premenopausal and menopausal women with
the GG genotype polymorphism -634 G/C (rs 2010963) of
the VEGF-A gene compared with genotypes GC and CC
patients (p <0.05).

3. The carriage of the GG genotype polymorphism -634
G/C (rs 2010963) of the VEGF-A gene can be considered
as an early marker of the cardiovascular risk development
of hypertensive disease combined with an obesity among
perimenopausal patients.

© GMN

Prospects for further studies:

Further studies will be focused on the study of the VEGF
role and its polymorphisms in the development of cardio-
metabolic disorders among women with hypertension and
obesity in a perimenopause.

REFERENCES

1. Kariz S., Grabar D., Krkovic M., Osredkar J., Petrovic
D. Polymorphisms in the promoter region of the basic
fibroblast growth factor gene are not associated with
myocardial infarction in a slovene population with type 2
diabetes. Journal of International Medical Research 2009;
37(5):1596-1603.

2. Khoudary E.L.Simple Physical Performance Measures
and Vascular Health in Late Midlife Women: The Study of
Women’s Health Across the Nation. Int. J. Cardiol. 2015;
109 (1): 39-43.

3. Moreau K. L., Hildreth K. L., Meditz A. L. Endothelial
function is impaired across the stages of the menopause
transition in healthy women. Endocrinol. Metab. 2012; 97
(12): 4692-4700.

4. Lacchini R., Luizon M., Gasparini S. et al. Effect of
genetic polymorphisms of vascular endothelial growth
factor on left ventricular hypertrophy in patients with
systemic hypertension. Am. J. Cardiol. 2014; 113(3):
491-496.

5. Robinson E.S., Khankin E.V., Karumanchi S.A. et al.
Hypertension induced by VEGF signaling pathway inhibi-
tion: mechanisms and potential use as a biomarker. Semin.
Nephrol. 2010; 30: 591-601.

6. Yang X., Deng Y., Gu H. et al. Polymorphisms in the
vascular endothelial growth factor gene and the risk of dia-
betic retinopathy in Chinese patients with type 11 diabetes.
Mol. Vis. 2011; 17: 3088-3096.

7. Xia Han, Lili Liu, Jiamin Niu, Jun Yang, Zengtang
Zhang, Zhiqiang Zhang Association between VEGF
polymorphisms (936C/T, -460T/C and -634G/C) with
haplotypes and coronary heart disease susceptibility. Int.
Clin. Exp. Pathol. 2015; 8(1): 922-927.

8. Zhang J., Razavian M., Tavakoli S. et al. Molecular
Imaging of Vascular Endothelial Growth Factor Recep-
tors in Graft Arteriosclerosis. ATVBAHA. 2012; 32(8):
1849-1852.

35



SUMMARY

THE ROLE OF POLYMORPHISM - 634 G/C (rs
2010963) OF VEGF-A GENE IN THE DEVELOP-
MENT OF HYPERTENSION AND OBESITY IN
PREMENOPAUSAL WOMEN

laresko M., Kolesnikova E.

SI “The National Institute of Therapy by L.T. Malaya of
The National Academy of Medical Sciences of Ukraine”,
Kharkiv, Ukraine

The study of genetic dependency of developing cardiovascular
diseases and factors of endothelial dysfunction in menopausal
women is extremely important in today’s world. The aim of
the study was to assess the correlation of polymorphic marker
-634G/C (rs2010963) of the VEGF-A gene and formation of
AH combined with obesity in premenopausal women. The
data of 115 women with stage IT of AH, grade 1-2 and obesity
I-I gr., aged 45 to 60 years. All patients were divided into
groups according to menopausal status: 45 women without
menopause (premenopausal), and who were registered with
irregular menstrual cycle for 3-11 months, and 50 menopausal
women whose period is less than 3 years. The control group
was consisted of 20 healthy perimenopausal women matched
by age. The VEGF concentration was determined by ELISA.
The study of'the allelic polymorphism -634 G/C (rs 2010963)
VEGF-A gene was performed by polymerase chain reaction.
It was found that the GG genotype polymorphism -634 G/C
(rs 2010963) of the VEGF-A gene is more common among
women with hypertension and obesity in premenopause,
than in the menopause group. It was shown that the level of
VEGF was significantly higher among premenopausal and
menopausal women with the GG genotype polymorphism
-634 G/C (rs 2010963) of the VEGF-A gene compared with
genotypes GC and CC patients (p<0.05). The carriage of
the GG genotype polymorphism -634 G/C (rs 2010963) of
the VEGF-A gene can be considered as an early marker of
the cardiovascular risk development of hypertensive disease
combined with an obesity among perimenopausal patients.

Keywords: perimenopause, endothelial disfunction, vas-
cular endothelial growth factor.

PE3IOME

POJIb TOJIUMOP®HOI'O MAPKEPA - 634 G/C
T'EHA VEGF B PASBUTUM THIIEPTOHUYECKOM
BOJIE3HU U O’KUPEHUS Y )KEHIIIUH B ITEPU-
MEHOITAY3E

Specbko M.B., Kosiecuukosa E.B.

I'V «Hayuonanvnvuit uncmumym mepanuu um. JI.T. Manou
HAMH Vkpaunwry, Xapvkos Ykpauna

W3ydeHue reHeTH4eCKOM 3aBUCUMOCTH PA3BUTUS CEpACY-
HO-COCYIUCTBIX 3a00J€BaHUM U (PaKTOPOB IHAOTEIHAND-
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HO¥ IMC(YHKIMH Y )KSHILMH B IEPUMEHOIIay3e 110 Cei JIeHb
BEChbMa aKTYaJIbHO M TpeOyeT yryOJeHHOro M3y4eHHUs.
Iesbto TaHHOTO MCCIIE0BAHUS IBHJIOCH H3Y4YEeHHUE 4acTO-
ThI BCTPEYACMOCTH TCHOTHITOB TonuMopdusma -634 G/C
reHa BacKyJodHJoTeanaibpHoro ¢axropa pocra (VEGF)
y JKEHIIUH, CTPaJAIOINX THIEPTOHNYECKOH OOJIe3HBIO
U OKMpEHHEM B nepumeHomnayse. [IpoaHann3upoBaHbl
naHHbie 115 jKEHIIMH ¢ TUMEePTOHMYECKON Oone3Hbio 11
craauu, 1-2 crenenu u oxxupenueM I-11 cT. B Bo3pacte ot
45 no 60 net. B 3aBHCHMOCTH OT MEHOMAYy3aJIHOTO CTaTyca
JKEHIIMHBI ObLIM pacrpeesieHbl Ha rpymsl: | rpynmna - 45
JKSHIIWH B MpeMeHomnay3se, [I rpynmna - 50 >keHIIuH B MeHo-
nayse, epuoJi KOTOpoi He mpeBbimai 3 roaa, u 20 npak-
THYECKH 3/I0POBBIX KEHIIUH B TPEMEHOIIAy3€e, B KAYECTBE
rpynns! koHTpoist. Konnenrpanuio VEGF omnpenensiiu
MeToZIoM UMMYHO(epMeHTHOTo ananu3a. MccinenoBanue
aienbHoro nonumopdusma -634 G/C (rs 2010963) rena
VEGF-A npoBoanim MeTooM MoJMMEepa3HOW 1EMHOM pe-
aKIMH. YCTaHOBIICHO, uTo reHoTun GG monumopdusma -634
G/C (rs2010963) rena VEGF-A uaire BcrpedaeTcst y sKeHIIMH
C THIIEPTOHUYECKOM O0JIe3HBIO M OKHMPEHUEM B IPEeMEHOIIay-
3€, YeM B IPYIIIE C MEHOIAay30i. BbIsBIEHO, 4YTO YPOBEHb
VEGF 3HauntenbHoO BbIlIE Y BceX 00CIIeyeMbIX KeHIINH
¢ rerotunioM GG nonmumopdusma -634 G/C (rs2010963)
rera VEGF-A no cpaBHeHHIO C TallMEHTaMU, HOCUTEISIMUA
reHotunoB GC u CC (p<0,05). Mcxoas u3 pe3yabraToB
MIPOBEJCHHOTO HCCIIEA0OBAaHUS, HOCUTEIBCTBO T€HOTHUIIA
GG nmonumopdusma -634 G/C (rs2010963) rena VEGF-A
MOXHO paccMaTpUBaTh Kak paHHUN MapKep cepaeyHO-COo-
CYMCTOTO pHCKa Pa3BUTHS TMIIEPTOHUYECKON OOJIE3HH B
COYETaHUM C O)KUPEHUEM Y JKEHIIUH B IIEPUMEHOIIay3€.
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CLINICAL AND GENETIC PREDICTORS AND PROGNOSTIC MODEL
OF RAPIDLY PROGRESSIVE HEPATIC FIBROSIS IN CHRONIC HEPATITIS C

Dubinskaya G., Sizova L., Koval T., Kovalyova E., Kaydasheyv 1.

Higher State Educational Establishment of Ukraine “Ukrainian Medical Stomatological Academy”, Poltava, Ukraine

Chronic hepatitis C (CHC) is one of the most important
problems of hepatology due to its extremely high preva-
lence in the structure of chronic liver diseases worldwide.
It is characterized by the continuous progression and for
some patients cirrhosis is the end stage of its natural his-
tory. CHC development into cirrhosis lasts during several
decades, on the average of 20-30 years from the moment
of infection, however, the time period can be less than 20
years for some patients, and can increase up to 50 years
and more for the others [8,17]. Viral, host and environ-
mental factors have been recognized as the risk factors
(RF) associated with a faster rate of fibrosis progression
(RFP) in CHC: late age at infection, male gender, chronic
alcohol consumption, obesity, insulin resistance and type
2 diabetes, co-infection with HIV and other hepatotropic
viruses, iron metabolism disorder, smoking are proved
to date [4,8]. Recently, search for genetic determinants,
influencing the RFP has become the matter of extensive
investigation. The TLR4 and TLR7 gene polymorphisms
has been studied, which are of the particular interest with
regard to pathogenesis of CHC, i.e., single-stranded RNA,
core and nonstructural proteins of the hepatitis C virus
(HCV) are their ligands, and, consequently, it is such genes
that activate the immune mechanisms in HCV-infection
[2,12,13]. The scientific publications elucidate the impact
of Asp299Gly polymorphism of the TLR4 gene and Gln-
11Leu polymorphism of the TLR7 gene on progression of
hepatic fibrosis (HF) in CHC, however, such reports are not
numerous and controversial [3,5-6,9-10,14,16,18]. Taking
into consideration that the RFP is recognized as one of the
major characteristics of a patient, search for and defining
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of both genetic and other predictors of rapid progression
of HF is crucial in prognosis of the clinical course of CHC.

The study was aimed at identification of clinical and genetic
predictors and creation of the prognostic model of rapid
progression of HF in CHC.

Material and methods. To meet the objectives of our inves-
tigation a retrospective cohort study, involving 125 patients
with CHC: 48 (38.4%) women and 77 (61.6%) men, age
range, 20 to 63 years (mean age, 40.78+0.86 years) have
been carried out. CHC have been diagnosed in compli-
ance with the International Classification of Diseases,
10th Edition (ICD-10) and International Classification of
Liver Diseases (Los-Angeles, 1994) and verified by the
detection of specific HCV serological markers (anti-HCV
[gM and IgG, anti-HCV core and anti-NS,, anti-NS , anti-
NS,) using the method of enzyme-linked immunosorbent
assay (ELISA) with required detection of HCV-RNA in
the serum evaluated by the real-time polymerase chain
reaction (PCR) with genetic typing and evaluation of viral
load (VL). VL>4.0x10° IU/ml was considered to be high
[8]. Quantitative and qualitative detection of HCV-RNA,
as well as genetic typing of HCV has been performed using
the TagMan-48 analyzer (Roche Diagnostics, Switzerland)
by the Roche Diagnostics (Switzerland) test system. To
exclude co-infection with hepatotropic viruses and HIV
the HBsAg, anti-HBcor (total), anti-HDV, anti-HIV were
assessed in serum of all patients by the ELISA method.
Presumed duration of HCV infection was determined by
the results of anamnestic data (past icteric acute hepatitis C,
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blood transfusion and its components prior to the introduc-
tion of mandatory screening of donors, previous injection
drug addiction), and in case of absence of such facts in
the patient’s history it was determined by the clinical and
laboratory findings (the first detection of antibodies to HCV,
increased levels of hepatic aminotransferases, specified in
the patient’s clinical history).

The program of patients’ examination included: assessment
of complaints, anamnestic data with detailed analysis of
medical records, physical examination, common clinical
peripheral blood examination, evaluation of biochemical
parameters, characterizing the functional state of the liver,
and autoimmune and genetic markers. Cytolytic syndrome
was assessed by the rates of activity of alanine aminotrans-
ferase (ALT), aspartate aminotransferase (AST), lactate
dehydrogenase (LDH), cholestasis syndrome — bilirubin,
alkaline phosphatase (ALP) and y-glutamyltranspeptidase
(GGTP). Biochemical screens, including evaluation of
cholesterol and triglycerides (TG) in addition to the above-
mentioned parameters, were performed in GBG STAT
FAX-1904 (Japan) automatic biochemical analyzer by the
HUMAN’s reagents (Germany).

Asp299Gly polymorphic area of the TLR4 gene was ge-
netically typed by the PCR using oligonucleotide primers,
and amplification has been performed in “Tertsik” ampli-
fier (JSC “NPO DNA-Technology”, Russia), Glnl1Leu
of the TLR7 gene by the real-time PCR using specific
oligonucleotide primers, “DT Lite” amplifier (JSC “NPO
DNA-Technology”, Russia).

The distribution of the observed frequencies of alleles and
genotypes of investigated genes was assessed for compli-
ance with the Hardy-Weinberg equilibrium (HWE), calcu-
lation was made on the online calculators available on the
links http://gen-exp.ru/calculator_or.php, http://www.oege.
org/software/hwe-mr-calc.shtml, using the y?test, balance
occurs in p>0.05 [19].

Stage of HF on METAVIR score has been evaluated prior
to antiviral therapy (AVT) for CHC using the FibroTest
methods on Cobas 6000 analyzer (¢ 501 module), Roche
Diagnostics (Switzerland) test system and liver elastom-
etry on “Ultima PA-Expert” (Ukraine) ultrasonic scanner.
Rate of hepatic fibrosis progression has been calculated
using the T. Poynard formula, dividing the HF stage on
METAVIR score by the time over which it was formed, and
measured in units per year (units/year) [17]. The median
RFP of 125 patients with CHC was 0.200 (0.043-1.000)
units/year, on the basis of which the comparison groups
have been formed:

- A — CHC patients with rapidly progressive HF (RFP
>0.200 units/year), n=62;

- B — CHC patients with slowly progressive HF (RFP
<0.200 units/year), n=63.

38

MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
LSIS@HOZIRM LSFIRNGO6(M LOSLLI6()

Statistical analyses of the findings were performed us-
ing SPSS 17.0 and STATA 11.0 programs. Conventional
methods of variation statistics, applied in medicine, were
used [1]. The nature of data distribution was checked by
the Kolmogorov-Smirnov test. In normal distribution the
central tendency were determined using the mean value (M)
and its standard error (m), and in abnormal distribution —
median (Me) with upper and lower quartiles (interquartile
range, Q,-Q,). In normal distribution the probability of
differences of quantitative results was determined using
the Student’s t-test, and in abnormal distribution by the
Mann-Whitney U-test, qualitative results by Fischer’s exact
test and 2 test, depending on the baseline conditions of the
analysis. To identify the associations between individual
parameters and creation of prognostic models the univariate
and multivariate logistic regression analysis was used with
calculation of the odds ratio (OR) and its 95% confidence
interval [95% CI]. The chances of occurrence of the pre-
dicted fact increased if OR>1 and decreased when OR<I.
Binary criterion was selected as the dependent variable:
1 — rapidly and 0 — slowly progressive HF. Each of 46
variables, considered as potential RF has been examined
with univariate logistic regression analysis with forced
inclusion. In p<0.05 the variables were used in multivariate
analysis using a stepwise inclusion to identify the reliable
predictors and their grading according to the contribution
to the model, expressed by the value of 2 Wald statistic
and regression coefficient [1,11]. Generally, the model of
logistic regression [11] specified that probability (P) of as-
signment to risk group of predicted event can be calculated
using the formula (1):

P=1/(1+e(-y) ),

where ¢ — mathematical constant, equal to 2.72;
y=a+B, "X +B, X, ... +B X ;

o — regression equation constant;

B,....B_ —regression coefficients for independent variables;
X,....X —independent variables, included to the model.
P=0.5 (null hypothesis) was taken as the point of division:
in P>0.5 a positive prognosis of the event occurs (high-risk

group) [1].

The statistical significance of the prognostic model was
determined using the y?test with indication of the number
of degrees of freedom (d.f). The ROC-analysis (Receiver
Operating Characteristic) has been used to assess its di-
agnostic power, including estimation of the sensitivity,
specificity, the total number of the appropriate assign-
ments, positive and negative predictive value, as well as
construction of the ROC-curve with the calculation of the
area under it (AUC-area under the curve). According to
the conventional expert score, the prognostic capability
of the model was considered to be excellent in AUC>0.9;
very good —0.8-0.9; good — 0.7-0.8; satisfactory — 0.6-0.7;
unsatisfactory — 0.5-0.6 [15]. Predictive model’s compli-
ance with the survey data was assessed using the Hosmer-
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Lemeshow goodness of fit test (in p>0.05 the hypothesis
about consistency was accepted) [11]. For all the other
methods of analysis differences in p<0.05 were considered
as statistically significant ones, and when p was in the range
0f 0.05 t0<0.1 the tendency toward reliability was noted.

Results and discussion. The findings of the study have
established that most of the examined patients — 108
out of 125 (86.4%) were infected at a young age and
1 genotype of HVC was detected in the overwhelming
majority of subjects (64.8%). Almost equal proportion
between patients with high and low VL (53.6% and
46.4%, respectively) was observed. The proportion
between patients with different periods of infection was
as follows: less than 5 years — 50.4%, from 5 to 10 —
16.8%, over 10 — 32.8% (Me=4.0 (1.0-13.5) years). At
the time of the examination they have different stages
of HF, without prevalence by any (Fig. 1).

Fq Fg
24,0% '| 23,2%
F3 I I
Fi
15,2% s 22,4%
l 15,2%

Fig. 1. Distribution of patients with CHC according to the
stages of hepatic fibrosis

Fig. 1 shows that absence of HF (F ) was detected in

29 (23.2%), minor and moderate fibrous lesions (F,-F,)
were detected in 47 (37.6%) and the advanced HF (F,-F,)
was detected in 39 (39.2%) patients. On the basis of the
calculation of the median RFP of 125 examined subjects
(Me=0.200 (0.043-1.000) units/year) the time period from
the moment of infection to the progression into F, con-
stituted 20 years, which is consistent with the data from
scientific publications [8,17].

Findings of the molecular and genetic research have
shown that both normal Asp299Asp, GIn11GIn and
polymorphic Asp299Gly, GInllLeu, LeullLeu geno-
types of the TLR4 and TLR7 genes were detected in 125
patients with CHC. Homozygous Gly299Gly genotype
of the TLR4 gene has not been detected, showing no
contradiction to the scientific data with regard to its
low rate in the population [5,7,16]. Herein, among the
total number of examined patients Asp299Asp and
Asp299Gly genotypes of the TLR4 gene were detected
in 106 (84.8%) and 19 (15.2%) patients, respectively,
GIn11GlIn genotype of the TLR7 gene —in 102 (81.6%),
GInllLeu—in21 (16.8%), Leul1Leu—in2 (1.6%). The
analysis of distribution of the TLR4 and TLR7 gene
genotypes in the comparison groups has established
their conformity to HWE equilibrium, indicating about
the representativeness of sample and correctness of the
variant markers determination (Table 1).

Comparative analysis of demographic and clinical-labo-
ratory characteristics of patients with CHC, supplemented
with genetic markers, considering the conventional RF
for HF progression, has shown a significant differences
between patients with rapidly (group A) and slowly pro-
gressive HF (group B) in a number of criteria (Table 2).

Table 1. Distribution of the genotypes of the TLR4 and TLR7 genes in patients with HCH

with rapidly and slowly progressive hepatic fibrosis

Group Gene Genotype N.O. (abs.%) (alt\i;].%)}c;) Hﬁi’lxz
Asp299Asp 51(82.3) 51.49 (83.0)
Rapidly progressive HF (A), n=62 Asp299Gly 11 (17.7) 10.02 (16.2) (pggz 4)
TLR4 Gly299Gly 0(0.0) 0.49 (0.8)
Asp299Asp 55 (87.3) 55.25 (87.7)
Slowly progressive HF (B), n=63 Asp299Gly 8 (12.7) 7.49 (11.9) (p262.29)
Gly299Gly 0(0.0) 0.25 (0.4)
GInl1GlIn 57 (91.9) 57.1(92.1)
Rapidly progressive HF (A), n=62 GInllLeu 5(8.1) 4.8 (7.7) (pgbl.; 4)
LeullLeu 0(0.0) 0(0.2)
TLRY GIn11GIn 45 (71.4) 44.59 (70.8)
Slowly progressive HF (B), n=63 GInllLeu 16 (25.4) 16.83 (26.7) (pgg.§0)
LeullLeu 2(3.2) 1.59 (2.5)

note: N.O. and N.E. — observed and expected number of genotypes; ¥ test was used to assess the conformity
of the observed distribution of the genotypes to the expected one in HWE; d.f. — number of degrees of freedom
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Table 2. Comparative characteristic of CHC patients with rapidly and slowly progressive hepatic fibrosis

L Groups
Criteria p value
A (n=62) B (n=63)

Age, (M+m) 42.9+1.28 38.6£1.09 0.013
Gender: male/female, (abs.%) 47 (75.8)/15 (24,2) 30 (47.6)/33 (52.4) 0.001
HCV genotype: 1/2 and 3, (abs.%) 44 (71.0)/18 (29.0) 37 (58.7)/26 (41.3) 0.152
ALT, units/l, (Me Q,-Q,) 105.5 (61.6-163.7) 64.1 (40.4-110.0) 0.000
AST, units/l, (Me Q,-Q,) 74.5 (46.0-112.8) 44.0 (34.0-68.6) 0.000
Type 2 diabetes, (abs.%) 6(9.7) 1(1.6) 0.062
Obesity, BMI>30 kg/m?. (abs.%) 13 (21.0) 6 (9.5) 0.086
Alcohol intake>40 g/day, (abs.%) 19 (30.6) 7 (11.1) 0.008
Smoke, (a6¢.%) 11 (17.7) 14 (22.2) 0.531
Stage of HF according to METAVIR: <F /F -F,, (abs.%) 30 (48.4)/32 (51.6) 46 (73.0)/17 (27.0) 0.005
Genotype of the TLR4 gene: Asp299Asp/Asp299Gly, (abs.%) | 51 (82.3)/11 (17.7) 55(87.3)/8 (12.7) 0.465
Genotype of the TLR7 gene:

Glnll}(l}pln/GlnllLeu+ LgeullLeu, (abs.%) 57 (91.9)/5 (8.1) 45 (71.4)/18 (28.6) 0.005

note: p — significance level

Data, presented in the Table 2, shows that in group of patients
with rapidly progressive HF the mean age was 4.3 years
higher (42.9+1,28) (in group B — 38.6+1.09, p=0.013) with
prevalence of men (75.8%) (group B — 47.6%, p=0.001)
and patients with alcohol abuse (30.6%) (group B — 11.1%,
p=0.008). Patients of group A were diagnosed with type 2
diabetes (9.7%) and obesity (21.0%) more frequently (in
group B — 1.6%, and 9.5%, with the tendency to reliability —
p=0.062 and p=0.086, respectively). More severe functional
changes in liver have been detected in rapidly progressive HF:
median value of ALT—105.5 (61.6-163.7) units/l, AST—74.5
(46.0-112.8) units/l, in slowly progressive HF — 64.1 (40.4-
110.0) and 44.0 (34.0-68.6) units/1, respectively (p=0.000 for
both parameters). Group A showed appropriate prevalence
of patients with advanced HF (F,-F,) — 51.6% (in group B
— 27.0%, p=0,005). Moreover, comparison groups differed
in the frequency of recording of individual genetic markers.
In this way, normal GInl11Gln genotype of the TLR7 gene
in group A was detected in 91.9% of patients, polymorphic
GlInllLeut+LeullLeu genotypes were detected in 8.1%, that
3.5 times less frequently than in group B —71.4% and 28.6%,
respectively, p=0.005 (taking into account the low rate of ho-
mozygotes relative to polymorphic allele of the TLR7 gene; in
comparative analysis the carriers of GInl1Leu and LeullLeu
genotypes conjugated). A normal Asp299Asp genotype of the
TLR4 gene in the group of patients with rapidly progressive
HF has been registered in 82.3% of patients, polymorphic
Asp299Gly —in 17.7% and in the group with slowly progres-
sive HF —87.3% and 12.7%, respectively, with no statistically
significant difference, p=0.465. Thus, comparative analysis
showed that along with conventional RF, influencing the RFP
in CHC, genetic markers play a major role, too.

Next stage of the study aimed at identification of RF for
rapidly progressive HF in CHC and evaluation of their
significance has encompassed univariate logistic regression
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analysis of 46 variables, findings of which are presented
in Table 3.

Data from Table 3 shows the following statistically significant
associations with rapidly progressive HF in CHC: male gender
(OR=3.44 [95% CI 1.60-7.39], p=0.001), increased levels of
ALT (OR=4.93 [95% CI 1.54-15.76], p=0.007), particularly,
moderate cytolytic activity (OR=2.36 [95% CI 1.08-5.16],
p=0.031), AST (OR=3.65 [95% CI 1.41-9.43], p=0.007),
GGTP (OR=3.63 [95% CI 1.73-7.61], p=0.001), total biliru-
bin (OR=3.53[95% CI 1.47-8.47], p=0.005), ALP (OR=9.18
[95% CI 1.11-75.80], p=0.039), alcohol intake>40 g/day
(OR=3.53[95% CI 1.36-9.17], p=0.009). Considering the fact
that among the concomitant pathology of the gastrointestinal
tract organs, the associations of chronic cholecystitis and
chronic pancreatitis in CHC patients with rapidly progressive
HF proved to be the most significant (OR=2.32 [95% CI 1.04-
5.13], p=0.038 and OR=1.90 [95% CI 0.92-3.94], p=0,081
respectively), as well as the fact of their recording in the ma-
jority of the examined patients (80.0%), the presence of these
diseases was incorporated into one RF — chronic cholecystitis
and/or pancreatitis, demonstrating the high predictive value
(OR=5.30[95% CI 1.84-15.25], p=0.002). normal GIn11GIn
genotype of the TLR7 gene (OR=4.56 [95% CI 1.57-13.22],
p=0.005) has been found to be another significant predictor
for rapidly progressive HF in CHC, whereas polymorphic
GInl1LeutLeullLeu were the protective factors, appropri-
ately, (OR=0.21 [95% C10.07-0.63], p=0.005). Such variables
as obesity and type 2 diabetes were tending to reliability of
associations (OR=2.52 [95% CI 0.89-7.13], p=0.081 and
OR=6.64 [95% CI 0.77-56.89], p=0.084 respectively). Thus,
among 46 potential RF for rapidly progressive HF in CHC, 10
the most significant ones, included into stepwise multivariate
logistic regression analysis have been identified. The most
qualitative prognostic model (3>=49.36, d.f=6, p=0.000) is
presented in Table 4.
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Table 3. The analysis of associations of potential risk factors with rapidly progressive hepatic fibrosis in CHC

Presence in groups
. . (grade 1), abs. %
Risk factors and their grades OR [95% CI] p
A (n=62) B
(n=63)
Viral factors
1 genotype of HCV (0 —no, 1 —yes) 44(71.0) 37(58.7) 1.71 [0.81-3.61] 0.154
High VL (0 —no, 1 —yes) 31(50.0) 27(42.9) 1.33[0.65-2.69] 0.424
Host factors
Male gender (0 —no, 1 — yes) 47(75.8) 30(47.6) 3.44 [1.60-7.39] 0.001
Age 45-59 years (0 —no, 1 —yes) 22(35.5) 15(23.8) 1.76 [0.80-3.83] 0.155
Obesity, BMI>30 kg/m? (0 — no, 1 — yes) 13(21.0) 6(9.5) 2.52[0.89-7.13] 0.081
) ] ) ) ) 59(95.2) 55(87.3) 2.86[0.72-11.33] 0.135
Presence of chronic gastrointestinal tract diseases in toto
(0 —no, 1 —yes), including: 49(79.0) 39(61.9) 2.32[1.04-5.13] 0.038
- chronic cholecystitis; 42(67.7) | 33(52.4) 1.90 [0.92-3.94] | 0,081
- chronic pancreatitis; 422.6) | 18(28.6 0,72[032-1.63] | 0.444
- chronic gastroduodenitis; 14(22.6) (28.6) -1210.32-1.63] :
- chronic duodenal ulcer; 1(1.6) 4(6.3) 0.24 [0.02-2.22] 0.210
- irritable bowel syndrome; 2(3.2) 2(3.2) 1.01 [0.13-7.45] 0.987
- Eht‘t)lell_‘thlasl_sé 4(6.5) 3(4.8) 1.37[0.29-6.43] | 0.682
- fatty liver disease;
- chronic cholecystitis and/or pancreatitis. 43(69.4) 36(37.1) 1.69[0.81-3.54] 0.158
57(91.9) 43(68.3) 5.30 [1.84-15.25] 0.002
Presence of extrahepatic lesions in toto (0 — no, 1 — yes), 9(14.5) 8(12.7) 1.16 [0.41-3.25] 0.767
including:
- type 2 diabetes; 6(9.7) 1(1.6) 6.64[0.77-56.89] | 0.084
- autoimmune thyroiditis; 3(4.8) 7(11.1) 0.40 [0.10-1.65] 0.208
- purpura rheumatica. 1(1.6) 1(1.6) 1.01 [0.06-16,61] | 0.991
Asthenoneurological syndrome (0 —no, 1 — yes) 58(93.5) 53(84.1) 2.73 [0.80-9.24] 0.105
Vegetative dystonia (0 — no, 1 — yes) 24(38.7) 27(42.9) 0.84 [0.41-1.72] 0.637
Abdominal pain syndrome (0 —no, 1 — yes) 45(72.6) 43(68.3) 1.23[0.57-2.65] 0.596
Dyspeptic syndrome (0 — no, 1 — yes) 31(50.0) 39(61.9) 0.61 [0.30-1.25] 0.181
Erythropenia (0 — no, 1 — yes) 2(3.2) 3(4.8) 0.66 [0.10-4.13] 0.663
Lower hemoglobin (0 — no, 1 — yes) 7(11.3) | 11(17.5) 0.60 [0.21-1.67] 0.329
Leukopenia (0 — no, 1 — yes) 13(21.0) 7(11.1) 2.12[0.78-5.74] 0.138
Leukocytosis (0 — no, 1 — yes) 1(1.6) 2(3.2) 0.50[0.04-5.66] 0.576
Lymphopenia (0 —no, 1 — yes) 1(1.6) 3(4.8) 0.32[0.03-3.24] 0.340
Lymphocytosis (0 — no, 1 — yes) 16(25.8) 15(23.8) 1.11 [0.49-2.50] 0.796
Monocytosis (0 — no, 1 — yes) 5(8.1) 3(4.8) 1.75 [0.40-7.68] 0.456
Rise in ESR (0 —no, 1 —yes) 1(1.6) 5(7.9) 0.19[0.22-1.67] 0.135
Thrombocytopenia (0 — no, 1 — yes) 40(64.5) 39(61.9) 1.11 [0.54-2.31] 0.762
ALT level>ULN (0 —no, 1 — yes) 58(93.5) 47(74.6) 4.93[1.54-15.76] 0.007
llwin;;a)l cytolytic activity = ALT up to 3 ULN (0 =m0, | 3, 5y o0 | 33504) | 097[048-1.95] | 0.932
llwfizr:;te cytolytic activity = ALT 3-10 ULN (0 =no, | 5005 3y | 14222y | 236[1.08-5.16] | 0.031
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High cytolytic activity — ALT>10 ULN (0 —no, 1 —yes) 1(1.6) - 3.09 [0.12-77.51] 0.491
AST level>ULN (0 —no, 1 —yes) 55(88.7) 43(68.3) 3.65[1.41-9.43] 0.007
GGTP level>ULN (0 —no, 1 —yes) 41(66.1) 22(34.9) 3.63 [1.73-7.61] 0.001
LDH level>ULN (0 — no, 1 — yes) 7(11.3) 4(6.3) 1.87[0.52-6.76] 0.336
Total bilirubin level>ULN (0 — no, 1 —yes) 23(37.1) 9(14.3) 3.53[1.47-8.47] 0.005
ALP level>ULN (0 —no, 1 —yes) 8(12.9) 1(1.6) 9.18 [1.11-75.80] 0.039
Cholesterol level>ULN (0 —no, 1 —yes) 2(3.2) 3(4.8) 0.66 [0.10-4.13] 0.663
TG level>ULN (0 — no, 1 —yes) 5(8.1) 5(7.9) 1.01 [0.27-3.70] 0.979
Environmental factors
Alcohol intake>40 g/day (0 —no, 1 — yes) 19(30.6) 7(11.1) 3.53[1.36-9.17] 0.009
Smoke (0 —no, 1 —yes) 11(17.7) 14(22.2) 0.7510.31-1.82] 0.532
Genetic factors
Genotype of the TLR4 gene (0 — Asp299Gly, 1 — As-
P299Asp) 51(82.3) 55(87.3) 0,67 [0.25-1.81] 0.434
Genotype of the TLR7 gene (0 — GInl1Leu+LeullLeu,
1 - GIn11GIn) 57(91.9) 45(71.4) 4.56 [1.57-13.22] 0.005
note: ULN — upper limit of normal, p — significance level
Table 4. Prognostic model of rapidly progressive hepatic fibrosis in CHC
; x 0
Predictors B m Wald p OR 95% ClI
GGTP level>ULN 1.10 045 |5.77 0.016 |3.01 1.22-7.40
Male gender 0.85 047 |3.25 0.071 2.34 0.93-5.92
GIn11GIn genotype of the TLR7 gene 1.98 0.64 |9.46 0.002 | 7.27 2.05-25.75
Chronic cholecystitis and/or pancreatitis 1.76 0.64 |7.54 0.006 5.82 1.65-20.48
Total bilirubin level>ULN 1.68 0.55 |7.16 0.007 |4.40 1.48-13.03
AST level>ULN 1.29 0.63 |4.13 0.042 |3.61 1.04-12.46
a -5.63 1.18 | 22.58 0.000 | 0.004
note: p — significance level

Data from Table 4 shows that the final prognostic =N

model of rapidly progressive HF in CHC comprises -

6 predictors, the major part of which are available -

to be assessed in the routine clinical practice: GGTP 3

level>ULN, male gender, GIn11GIn genotype of the g_

TLR7 gene, chronic cholecystitis and/or pancreatitis, 23

tolal bilirubin and AST levels>ULN. The findings ”

have become the basis for ROC-analysis, according &

to which high operational caracteristics of the cre-

ated model have been defined: sensitivity — 85.5%, 8

specificity — 68.3%, total number of the appropriate 0.00 025 0.75 1.00

assignments — 76.8%, positive and negative predictive
value — 72.6% and 82.7%, respectively, The AUC of
the ROC-curve constituted 0.840, indicating about
“very good” prognostic capability (Fig.2).

Calculation of the Hosmer-Lemeshow goodness of
fit test showed the significant result, too: ¥?>=5.04,
p=0.655.
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Area under ROC curve = 0.8402

Fig. 2. ROC-curve of the final prognostic model of rapidly
progressive hepatic fibrosis in CHC

Therefore, once the numeric values of regression coef-
ficients were entered into the formula (1), the prognostic
model of rapidly progressive HF (P) in HCH, depending
on the identified RF and their grades, is the following:
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1
T 142,72 (~565+L10eK14+0.85:X2+ 2,98+ 8417 6s N+ 248005 +1.39°Ke)7

, where

X,—GGTP level>ULN (0 —no, 1 —yes);

X,—male gender (0 —no, 1 —yes);

X,—genotype of the TLR7 gene (0 — GInl1Leu+LeullLeu,
1 — GInl1Gln);

X, — presence of chronic cholecystitis and/or pancreatitis
(0 —no, 1 —yes);

X, — tolal bilirubin level>ULN (0 —no, 1 — yes);
X,—AST level>ULN (0 —no, 1 —yes).

In this way, when all the abovementioned predictors are
defined in a patient, the probability of rapidly progressive
HF is 94.5%:

1
142 ?2—(—5.63+1.10-1+0.85-1+1.93-J.+1.?6-1+1.‘l-8-1+1.29°1}

= 0.945

The calculated value P>0.5 allows to assign a patient into
the high-risk group of rapidly progressive HF in CHC.

Use of the prognostic model will contribute to high-
accuracy prognosis of rapidly progressive HF in CHC and
form the risk group, requiring individual approaches to
prescribing antiviral therapy for CHC.

Conclusions:

1. The significant clinical and genetic predictors for rap-
idly progressive HF in CHC have been identified: male
gender (OR=3.44[95% CI 1.60-7,39], p=0.001), increased
levels of ALT (OR=4.93 [95% CI 1.54-15.76], p=0.007),
particularly, moderate cytolytic activity (OR=2.36 [95%
CI 1.08-5.16], p=0.031), AST (OR=3.65 [95% CI 1.41-
9.43], p=0,007), GGTP (OR=3.63 [95% CI 1,73-7,61],
p=0,001), total bilirubin (OR=3.53 [95% CI 1.47-8.47],
p=0.005), ALP (OR=9.18 [95% 1.11-75.80], p=0.039),
alcohol intake>40 g/day (OR=3.53 [95% CI 1.36-9.17],
p=0,009), GIn11GIn genotype of the TLR7 gene (OR=4.56
[95% CI 1.57-13.22], p=0.005), presence of chronic chole-
cystitis and/or pancreatitis (OR=5.30[95% CI 1.84-15.25],
p=0.002).

2. The prognostic model of rapidly progressive HF in CHC,
comprising 6 predictors (GGTP level>ULN, male gender,
GIn11GlIn genotype of the TLR7 gene chronic cholecystitis
and/or pancreatitis, tolal bilirubin and AST levels>ULN)
has been created, demonstrating statistical significance
(*=49.36, d.f=6, p=0.000) and high operational charac-
teristics (sensitivity — 85.5%, specificity — 68.3%, total
number of the appropriate assignments — 76.8%, positive
and negative predictive value — 72.6% and 82.7%, respec-
tively, the AUC ROC-curve — 0.840).

3. The protective role of the polymorphic Gln11Leu+Leul1Leu
genotypes of the TLR7 gene with regard to RFP in CHC
(OR=0.21[95% C10.07-0.63], p=0.005) has been established.
4. No associations of Asp299Gly polymorphism of the
TLR4 gene with RFP in CHC (OR=0.67 [95% CI 0.25-
1.81], p=0.434) have been detected.

© GMN
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SUMMARY

CLINICAL AND GENETIC PREDICTORS
AND PROGNOSTIC MODEL OF RAPIDLY
PROGRESSIVE HEPATIC FIBROSIS IN
CHRONIC HEPATITIS C

Dubinskaya G., Sizova L., Koval T., Kovalyova E.,
Kaydashev 1.

Higher State Educational Establishment of Ukraine ““Ukrai-
nian Medical Stomatological Academy’’, Poltava, Ukraine

The search for risk factors for rapid progression of hepatic
fibrosis (HF) in chronic hepatitis C (CHC) is a topical
scientific and practical task. The purpose of the study is
to identify clinical and genetic predictors and create the
prognostic model of rapidly progressive HF in CHC.

A retrospective cohort study of 125 patients with CHC has
been carried out. The logistic regression and ROC-analysis
have been applied for statistical data processing.

The resulting analysis of 46 potential predictors of rapidly
progressive HF in CHC identified the following significant
ctiteria: male gender — OR=3.44 [95% CI 1.60-7.39],
p=0.001; increased levels of alanine aminotransferase (ALT)
— OR=4.93 [95% CI 1.54-15.76], p=0.007, particularly,
moderate cytolytic activity — OR=2.36 [95% CI 1.08-5.16],
p=0.031; aspartate aminotransferase (AST) — OR=3.65
[95% CI 1.41-9.43] p=0.007; y-glutamiltranspeptidase
(GGTP) — OR=3.63 [95% CI 1.73-7.61], p=0.001; total
bilirubin — OR=3.53 [95% CI 1.47-8.47], p=0.005; alka-
line phosphatase — OR=9.18 [95% 1.11-75.80], p=0.039;
alcohol intake>40 g/day (OR=3.53 [95% CI 1.36-9.17],
p=0.009), GIn11GIn genotype of the TLR7 gene (OR=4.56
[95% CI 1.57-13.22], p=0.005), presence of chronic
cholecystitis and/or pancreatitis (OR=5.30 [95% CI 1.84-
15.25], p=0.002). The prognostic model, comprising 6
predictors (level of GGTP>upper limit of normal (ULN),
male gender, GIn11GIn genotype of the TLR7 gene chronic
cholecystitis and/or pancreatitis, levels of total bilirubin and
AST>ULN) have been created, demonstrating the statistical
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significance (p=0.000) and high operational characteristics
(sensitivity — 85.5%, specificity — 68.3%, total number of
the appropriate assignments — 76.8%, positive and negative
predictive value — 72,6% and 82.7%,, respectively, the AUC
ROC-curve — 0.840).

Use of the created model will help to predict the rapid
progression of HF in CHC and form the risk-group, requir-
ing individual approaches to prescribing antiviral therapy
for CHC.

Keywords: Chronic Hepatitis C, rate of hepatic fibrosis
progression, predictors, prognostic model, TLR4 and TLR7
gene polymorphisms.

PE3IOME

KJINMHUKO-TEHETUYECKHUE ITPEJUKTOPBI 1
MPOTHOCTUYECKAS MOJIEJIb BBICTPO ITPO-
I'PECCUPYIOIIEI'O ®UBPO3A INIEYEHU ITPU
XPOHHUYECKOM I'ETTATHUTE C

Jdyounckas I'M., CuzoBa JI.M., Koaab T.U.,
Kosanesa E.M., Kaiinamesn W.II.

Buvicwee cocyoapemeennoe yuebnoe 3asedenue Yipaunol
«Yrpaunckas meduyuncras cmomamonozuieckas axkaoe-
musy, llonmasa, Ykpauna

[Monck akTopoB prcKka OBICTPOrO MPOrpPecCHpOBaHuUs (Gu-
6po3a neuenu (PII) npu xponnueckom renarute C (XI'C)
SIBJIICTCS] AKTyaJIbHOW HAayYHO-TIPAKTUYECKOM 3a1aueid. Llenbro
JAHHOI'O HUCCJICAOBAHUSA ObLIa I/IL[CHTI/I(bI/IKaL[I/I}I KIIMHHUKO-
TCHETUYCCKUX NMPCAUKTOPOB U CO3JaHUEC l'[pOl"HOCTI/I‘-IeCKOI\/II
Mozenu ObicTpo niporpeccupyrorero I mpu XI'C.

[TpoBeseHO PETPOCIIEKTHBHOE KOIOPTHOE MCCIIEI0BAHUE
125 6ompubix XI'C. [yist cratucTuueckoit 00paboTKu
JIAHHBIX TPUMEHSITUCH JTIorHcTUYecKkas perpeccusi 1 ROC-
aHaJM3.

B pesynbrate ananusza 46 MOTEHIMAIBHBIX MPETUKTOPOB
osicTpo mporpeccupytoriero OI1 npu XI'C unentudu-
[UPOBaHbI 3HAUNMBbIe: My>KCKoi mosn — OR=3,44 [95%
CI 1,60-7,39], p=0,001; moBbIIeHHbIE YPOBHU aJaHHH-
amuHotpacdepassl (AJIT) — OR= OR=4,93 [95% CI
1,54-15,76], p=0,007, B yacTHOCTH, yMEPECHHAsI aKTHB-
HocTb IuTonm3a — OR=2,36, [95% CI 1,08-5,16]p=0,031;
acmapraramuaotpancdepassl (ACT) — OR=3,65 [95% CI
1,41-9,43], p=0,007; y-rmytamuntpancnentuaasst (I'TTII)
—OR=3,63 [95% CI1 1,73-7,61], p=0,001; oOwero 6unmpy-
6una— OR=3,53[95% CI 1,47-8,47], p=0,005); mienounoii
¢docdarazer — OR=9,18 [95% 1,11-75,80], p=0,039; Tutp;
ynorpebnenue ankoroiust >40 r/cytkun — OR=3,53 [95%
CI 1,36-9,17], p=0,009; renotun Glnl1Gln rena TLR7
— OR=4,56 [95% CI 1,57-13,22], p=0,005; nannune xpo-
HUYCCKOTO XOJICIIMCTUTA W/uiu naHkpearura — OR=5,30
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[95% CI 1,84-15,25], p=0,002. Coznana nmporHocTudeckast
Mozens u3 6 npeauxropos (yposens I'T TII>BepxHeit rpa-
Huibl HopMbl (BI'H), mysxkckoii o, rernorun Glnl1Gln
rena TLR7, XxpoHHUYeCKHIA XONEUCTHUT W/UIIH AaHKPEATHT,
ypoBHH obiero ounnpyouna u ACT>BI'H), koropas npo-
JIEMOHCTPHPOBAJia CTaTUCTUYECKYI0 3HauUMOocTh (p=0,000)
U BBICOKHE OIEpaIMOHHbIC XapaKTePUCTHKH (1yBCTBH-
TeIbHOCTh — 85,5%, cnenupuynocts — 68,3%, obmiee

KOJIMYECTBO MPABUIIbHBIX OTHECEHUH — 76,8%, TO3UTHBHOE
Y HETaTMBHOE MPEAUKTUBHOE 3HaueHue — 72,6%, u 82,7%
cootBetcTBeHHO, AUC ROC-KkpuBoii — 0,840).

[IpennoxeHHas MOAENb MO3BOJIUT ONPENEIUTh OBICTPO
nporpeccupytomuii @I npu XI'C u chopmupoars
IpyNIbl PUCKA AJIS MHAUMBUAYAIBHOIO NIOAX0JA IIPU IIPU-
MEHEHHHU NpoTuBOBUpYCcHOH Tepanuu XI'C.

A 9boydg
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B3AMMOCBSA3b MEXKY BOCIIAJIEHUEM U JUCCUHXPOHUEW CEPIIIA
Y BOJIbHBIX XPOHUUYECKOM CEPAEYHOM HEJJOCTATOYHOCTBIO
N CAXAPHBIM JUABETOM THUIIA 2

Acosin 1. H., Buabuenko A.B., IlaBios C.b.
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W3ydyeHune mporeccoB pa3BUTHUSA M MPOTPECCHPOBAHUS
XpOHHUYECcKo# cepaednoir HegoctaTouHocTH (XCH) y
607pHBIX caxapHBIM auaberom tuma 2 (C/] 2) sBrusercs
aKTyaJbHOU MpoOIeMOil COBpEMEHHOM MEIUIINHEI BBU-
ny Tspkenoro TedeHns XCH u BBICOKOH TeTaTbHOCTH
0oJbHBIX [7,9].

[loBpexnenus MuOKap/a ¢ ociIeAyoIIen quiarauuei mno-
JIOCTEH M POCTOM HAIPsHKEHMS CTEHOK Cep/ilia B COUCTaHUU
C TUTIOKCHeH nepudepruiecKix TKaHel, OKUCIUTEIbHBIM 1
HEHPOrOpMOHAIBHBIM CTPECCOM M 3aCTOEM B KHILIEYHHUKE
MIPUBOANT K KPUTHUECKOMY TOBBIIICHHUIO YPOBHEH IIUTO-
KHUHOB [8], HEraTHBHBIC CEPACUYHO-COCYIUCTHIE AP PEKTHI
KOTOPBIX CIOCOOCTBYIOT HMOBPEXKACHUIO MHOKapaa M
Pa3BUTHIO CEpPACYHON HEZOCTaTOYHOCTH [6]. LIuTOKUHBI
YYacTBYIOT B MPOLECCAX TUMEPTPOPHUN U aronTo3a MH-
OIIMTOB, 3aITyCKAIOT JIOMOJHUTEIBbHYIO CHTHAJIN3AIHIO
BOCTIQJINTEIBHBIX KIJIETOK M, B KOHEYHOM CYeTe, CIIoco0-
CTBYIOT Pa3BUTHIO JAMJIATAlIMOHHOW KapAHMOMHOIIATHH,
BOCTIAINTEIbHOW MHOUIBTPALIMN KIETOK CEp/Ila, YBEIn-
YEHHIO MHTEPCTUIHATBHOTO (hrdpo3a [1,2] 1 oTIokKeHUI0
KOJUTareHa B HeMH(apKTHOH 30HE [3].

AKTHBaIMs CHCTEMHOTO BOCIIAJICHUS M ITOBBIIIIEHUS YPOB-
HS IUTOKMHOB CIIOCOOCTBYET HEaeKBaTHOMY PEMOJIEIIH-
POBaHUIO, UTO, B CBOIO OYEPE/Ib, BHI3BIBACT HAPYIIIEHHUE Me-
XaHUYECKOH aKTHBHOCTHU M COKPATUTEIHHOM CITOCOOHOCTH
cepama [ 10], mpuBOAS K HCCONUAIIH COKPAIIICHUS KaMep
W/WIIN CETMEHTOB Cep/la T.€ PAa3BUTHIO JIUCCHHXPOHUH
[4,5]. OmHako, B3aMMOCBSI3b MApPKEPOB CHCTEMHOTO BOC-
MAJICHNUs] ¢ MHAMKATOpaMy AWCCHHXPOHMM MHOKapza /10
HACTOSIIIIETO BPEMEHHU OCTAETCS HEN3yUESHHOM.

Lenp uccmemoBaHus — U3YYUTh POJIb CHCTEMHOTO BOC-
MAJICHUS B Pa3BUTHU TUCCHXPOHUH MHOKap/a y OOIBHBIX
XPOHUUYECKOHN CEepAEYHON HEA0CTATOUHOCTBIO.

Martepuaa u meroabl. O6cnenoano 100 manueHTOB
C XpOHUYECKOH cepAeyHON HEAOCTATOYHOCTBIO HIlle-
Muueckoro renesa II-1I1 GyHKIHOHATHFHOTO KiTacca Imo
kimaccupukamuu NYHA u caxapHbIM AmabeToM THIIa
2. W3 obmero komu4yecTBa OONBHBIX MYKIUH OBbLIO 42,
eHIuH 58. Bo3pact 00IpHBIX KomeOacs B mpeesiax OT
55 nmo 78 net u, B cpegHeM, coctaBui 69,82+0,62 roxa.
VY Bcex 6ompHBIX (100%) B aHaMHe3e OBLT TIEpeHECeH
Oonee yeM 6 MecsIIeB Ha3a] OCTPhIN HHPAPKT MUOKap/a.
Bce manmeHTsI 1anu THCEMEHHOE COTJIacHe Ha y4acTHe
B IIPOTOKOJIC UCCIICAOBAHMS.
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OmnpeneneHne B CBIBOPOTKE KPOBU KOHIICHTPAITUH Map-
KEpOB BOCIIAJICHUS MPOBOAMIOCHE METOIOM UMMYHO(Ep-
MeHTHoro aHamm3a (MDA) ¢ momMomnipio KOMMepUeCKIX
Ha60poB 3A0 «Bexrop-bect» (Poccus), B mnanazone: s
naTepneiiknHa- 13 (MJI-1B) 5-250 nr/mi, gpakropa HeKpo3a
omryxomu-o. (PHO-a) 0-250 nir/mut, uaTepnetikuna-6 (MJ1-
6) 5,6-300 /M, C-peaktuBHoro 6enka (CPB) 0-10 mr/m.
3a00p KPOBH IS aHAJIM30B IIPOU3BOIMIIN B YTPEHHUE Yachl
(c 8 mo 10:00).

MexaHn4ecKast AMCCHHXPOHMS OIPEEISIACH [0 HATIUIO
OIHOTO W3 HIDKCTIPUBEACHHBIX TOKa3aTeel: BHYTPIKe-
nymoukoBast — Ts>100 mc (Bpemst ot Hadama QRS mo muka
CUCTONHMYECKOH ckopoctH), Ts-SD>33mc (crammapTHOE
OTKJIOHEHHE BpeMeHH oT Hadasa QRS no nuka cucromnu-
yeckoii ckopoctr), APEI>120 mc (BpeMs Ipeu3rHaHus B
aopty) u PPEI<110 mc (Bpems TpeTn3rHaHus B JICTOYHYIO
apTepHIO); MEXOKEIYI0OUKOBass MEXaHHUECKasl 3a/lepiKKa
- IVMD> 40 mc (pa3auna mexxy APEI u PPEI); arpuo-
BeHTpukymsipaas JJC — LVFT<40% (Bpemst HamomHeHUS
JDK). Mexanrudeckue tutbl J{C onpenessuich ¢ TOMOIIBI0
sxoKapanorpadun, ¢ uCroabp3oBaHneM B M-Mode-pexnma,
HMITYJIbCHON BOJTHOBOH J0MIIIEporpadnu, CieKTpaibHOH
TKaHeBOW jpomuieporpadun. Kpureprem Hanuaus siek-
TPUIECKON INCCHHXPOHUH MHOKap/a ObIJIO pacIInpeHne
naTepBana QRS 6omee 120 mc.

Craructudeckas o0paboTka MPOBOAMIIACH B ITAKETE
CTAaTUCTHYECCKHUX TporpaMM Statistica 6.0. Ha mepBom
9Tare BBHITOJHSAJCSA aHAJIN3 KPUBBIX pacHpeieleHHUs.
Jns maneHelmeld o0paOOTKU HCIIOIB30BANH Mapame-
TpPUYECKHE NN HEMapaMeTpHIecKHe METOABI 00paboT-
KM ¥ TPEICTABICHUS AaHHBIX, a UMEHHO: M-cpenHee
3HayeHue, Me-Meaunana, Min-MuHUMaNbHOE 3HAUYCHUE,
Max-makcumManbHoe 3HaueHue, KB, -HIKHUI KBapTHITb,
KB, -BepxHuil kBapTuib. Jlist cpaBHEHUs MOKasarenen
MEXy T'pyNIIaMH HCIIOIb30BAJIN 3HAYCHUE MEINAHBI;
JUTS aHAJIM3a CTATUCTUYIECKOM JOCTOBEPHOCTH Pa3IMunit
Mexay rpynmamu - Metox «Kruskal-Wallis ANOVA and
median test». KoppensnuoHHbIi aHaTN3 MPOBOIMICS B
TOoM ke makeTe Statistica 6.0 mo meToxy Criupmena. Pa3-
JMYNE MEX/Ty CPaBHUTEIBHBIM II0Ka3aTeIeM CIUTAIOCh
noctoepHbiM npu p<0,05.

Pe3yabTarsl n ux odcy:xxaenue. Mcecnenys nokasarenu
CUHXPOHHOCTH COKpaIleHust Muokapsa y 6onsHeix XCH
[I-1II ®K u CJ] 2, oOHapykeHO, UTO MeXaHWYeCKas
JHUCUHXPOHUS cepaua npucyrcrBoBaia y 61 uz 100
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MalMeHTOB, UTO yKa3bIBaeT Ha BbICOKUH (61%) ypoBeHb
BCTPEYAEMOCTH CEPJICUHON JUCCUHXPOHUHM B JAHHOU
KOTOPTE MalMEeHTOB.

Cpenu obciieoBaHHBIX OOJNBHBIX YAaCTOTA BBISBICHUS
MOKa3aTelisl MCKTPUUYCCKON TUCCHHXPOHUHU, a UMCHHO,
pacumpenue komruiekca QRS>120 mc, cocraBuna 21%.

YacToTa BCTpEUaeMOCTH CpeAM MAlMEeHTOB MoKa3aTenei,
XapaKTePHBIX Ul MEXaHWYECKON JMCCHHXPOHHH, ObLia
cienyrole: ypennueHue BpeMenu ot Hadana QRS g0
nuka cuctonundeckoit ckopoctu (Ts) Hadmroganocs y 42%
TMAIMEHTOB, YBEJIIMYEHHE CTaHIapPTHOTO OTKJIIOHEHHS Bpe-
MeHHu oT Hayana QRS 10 muka cUCTOIMYeCKO CKOpOCTH
(Ts- SD) y 40%, pocT 3Ha4e€HUS BPEMEHU PEAU3THAHNS B
aopty (APEI) y 33%, yMeHbIIIeHHE BpEMEHU MPEAN3THAHUS
B nerounyto aptreputo (PPEI) y 42% nanmeHTos, Mexokeny-
JIouKoBasi Mexanndeckas 3ajaepxkka (IVMD) nabmtonanach
y 31% OonpHBIX, @ HAINYHE ATPUOBEHTPUKYIISIPHON JHC-
cuaxponuu (LVFT) BrisBiaeHO TONMbKO y 17% manueHToB

(puc. 1).

[Ipu M3y4eHHH 4acTOTHI BCTPEUAEMOCTH KOMOWMHHUPO-
BaHHBIX THIIOB JUCHMHXPOHUU MHOKapAa y OOJbHBIX
JMUCCUHXpOHUEH (n=61) yaiie BbISIBICHA KOMOMHAIIHS
BHYTpH- U MexokenyaoukoBoit JIC (Ts-SD+IVMD) y 19

(31,15%) nanmeHToB, Ha BTOPOM MecTe ObIJIO COueTaHUEe
BHYTPHIKEILYJOYKOBO! U aTPUOBEHTPUKYJIIPHON JTUCCUH-
xponun cepaua (Ts-SD+LVFT) - 8 (13,11%) GosbHBIX,
Ha TPEThEM MECTE - aCCOIHAINS aTPHO-BEHTPUKYIIPHOI
u MexokenynoukoBoi auccunxponun (LVFT+HIVMD)- y
7 (11,48%) manueHTOB, a KOMOMHAIIUS BCEX THUIIOB JHC-
cunxponu (Ts-SD+LVFT+IVMD) Bctpeuanacs numib y
3 (4,91%) GOnbHBIX.

100%
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Puc. 1. Yacmoma ecmpeuaemocmu noxazameneu MmexaHu-
YecKoU OUCCUHXPOHUU

[Manuents! (n=100) O6buM paszgeneHsl Ha 2 rpynmnsi: |
rpynima — oonpHble 0e3 auccuuxponuu (n=39), Il rpynmna
— OOJIbHBIE C AMCCUHXPOHHEH MUOKapaa (n=61).

Menuana 3HaueHuit komriekca QRS y GonabHBIX quC-
cunxponueit muokapza (0,12 mc) Obuta JOCTOBEPHO BBILLIE TIO

Tabnuya 1. Ilokazamenu OUCCUHXPOHUU MUOKAPOA 8 2DYNNAX DObHLIX

CraTucTnka
IMoxazarenn
M Me Min-Max KB, KB,
I rpynna - 0oJibHBIE JUCCUHXPOHMeT (N=61)
QRS, mc 0,112 0,12%* 0,06-0,14 0,09 0,14
Ts, mc 118,58 113,8%* 23 -260 92,30 135,00
Ts-SD, mc 41,00 39,4% 9,5-88,9 30,50 47,70
LVFT, % 47,39 48,0%* 31-66 40,00 55,00
APEI, mc 134,03 122,0% 50 -320 107,00 145,00
PPEI, mc 91,58 90,0%* 50 - 144 78,00 112,00
IVMD, mc 42,39 43,0% -27 - 233 0 61,00
II rpynmna - 6onbHbIe 6e3 guccuHxponnu (n=39)
QRS, mc 0,096 0,10 0,06-0,12 0,08 0,12
Ts, mc 62,02 66,1 16,9 - 97,5 45,60 79,60
Ts-SD, mc 21,05 21,5 6,3-31,6 16,05 27,60
LVFT, % 56,54 57,0 44 -70 52,00 60,00
APEI, mc 107,36 111,0 82 -119 100,00 115,50
PPEI, mc 117,03 115,0 110 - 138 112,00 115,25
IVMD, mc -9,69 -4,0 -32-7 -22,50 0

npumeuanue: *- ypogenv docmoseprocmu (p<0,05) no omHouweHuI0 K 3HAUeHU MeOUaHbl Y O0IbHBIX €3 OUCCUHXPOHUU
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CPaBHEHHIO ¢ Tpyroi OonbHbIX 03 muccuuxporuu (0,10 Mc)
Ha 20,00%, p=0,00087 (Tabmuiia 1). MUHUMAJBHBIC U MaKCH-
MaJIbHbIC 3HAUCHHUS B TICPBOM TPYIIIIC PACTIPEACIISIINCH OT
0,06 o 0,14 mc, a Bo Il rpymme ot 0,06 1o 0,12 mc.

IIpu cpaBHEeHNYU 3HaYeHUH MOKa3aTeNe BHY TPUKEITY104-
KOBOW JINCCHHXPOHUH BBISIBJICHO, 4TO TS Y OOJIBHBIX € JHC-
CHHXpOHHeEM cepana coctaBuna 113,8 mc, uro Ha 72,16%
(p=1°10") Gomb11e, YeM y MAIIHEHTOB Oe3 THCCHHXPOHUH
- 66,1 Mc, mpuYeM MHIUBUAYaIbHbIC 3HAUCHHS B TPYyTIax
konebanuck B npezenax ot 23,0 mo 260,0 mc u ot 16,9 1m0
97,5 MC, COOTBETCTBCHHO.

[Ipoananu3upoBas 3HaUeHUE MeAUaHbl Ts-SD B paznuyHbIX
rpymnmnax OmpeaesieHo, YTO HaAUBBICIIUM ITOT MOKa3aTelb
ObUT B TpymIe ¢ AUCCMHXpOoHKMEH Muokapaa (39,4 mc) u
JIOCTOBEpHO oTinyaics ot rpymmsl 6e3 JIC (21,5 mc) Ha
83,26% (p=1°10""). Nuausunyansubie 3HaueHus Ts-SD
pacnpenensiaucs B I rpyrmme nanueHTos B nmpeaenax ot 9,5
1o 88,9 mc, a Bo Il rpymme - ot 6,3 10 31,6 Mmc.

B rpynmne 601bHBIX IUCCHHXPOHHUEH MHOKap/a 3HaUCHUE
APEI (122,0 Mc) 10CTOBEpHO OTINYAIOCH 110 CPABHEHUIO
¢ rpymmoi 6e3 nuccunxponnd (111,0), a umenno Ha 9,91%
(p=0,00071). Ilpnyem nnauBuayanbubie 3HaYeHus1 APEI
B IpyMIax ManueHToB 0butn B mpeaenax oT 50 mo 320 mc
(I rpynma) u ot 82 no 119 mc (Il rpymma).

3Ha4yeHNe MEIMaHbl TaKOTO MOKA3aTessl BHY TPHKETYI0UKO-
Boii muccunxponun, kak PPEI 6buto Hike B rpymme ¢ JIC
(90,0 M) 1 oCTOBEPHO OTIMYATIOCh Ha 27,78% (p=7°107)
OT KOTOpTHI 005IbHBIX 6€3 quccuuxponud (115,0 mc). Munn-
MaJtbHbIC U MakcuMmasbHbie gaHHbie PPEI Obimn 50 u 144 mc
B niepBoii rpymme, 110 1 138 Mc Bo BTopoii rpyrmne 6071bHBIX.

WNuauBuayanbHble TaHHBIC MEAOKETYI0UYKOBO MeXaH1ye-
ckoit 3anepsxku (IVMD) B koroprax maiieHTOB KoJIeOaIich

MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
LSIS@HOZIRM LSFIRNGO6(M LOSLLI6()

B mipenenax ot -27 g0 233 mc (I rpymma), ot -32 1o 7 mc (11
rpynmna). 3HadeHre [VMD 65110 caMbIM BBICOKHM B TpyTITE
C AuCCUHXpOHHEH (43 MC) U JOCTOBEPHO OTIMYAIOCH OT
rpymsl 6e3 aucHHXpoHuH (-4 Mc) Ha 47 mc (p=3°107).

Pacnpenenenune nnnuBunyanbubix 3HadeHuid LVFT B
MEepBO rpyIIe MaueHToB coctaBmwio ot 31 1o 66%, Bo
BTOpOI1 rpynme - oT 44 10 70%. Mennana LVFT B koropre
narueHToB ¢ JIC (48,0%) Oblia JOCTOBEPHO MEHbIIIE YeM
y OonbHBIX 0e3 nuccuHXpoHuu Muokapzaa (57,0%) Ha
18,75% (p=110°).

JleranbHblil aHAIN3 MTOKA3aTeNIed BOCMAIUTEIBLHOTO MPO-
recca y OOJIbHBIX XPOHUUECKOM CepJIeYHO HeI0CTaTou-
HOCTBIO MIIEMUYECKOTO T'eHe3a U caXxapHbIM auadbeTtoM 2
THIA TOKa3ajl JOCTOBEPHOE YBEINYEHUE KOHIICHTpaluit
KaK MpOBOCHANNTENbHBIX HUTOKHHOB (DHO-a, UJI-1B,
NJI-6), Tax u C-peakTUBHOTO Oenka MpHU MPUCOSTNHECHUN
JUCCUHXPOHUHU MUOKapa (Tabmura 2).

CpaBHeHune Me/iuaHbl KoHIeHTpaluii C-peakTHBHOTO Oertka
MOKa3ajo, YTO B TPYNIIE MAIHEHTOB C JUCCHHXPOHHUEH
(5,56 mr/n) HaOnromancst TOCTOBEPHBIA pocT Ha 75,39%
(p=2°10") 10 OTHOWICHHIO K TpyIIe 6€3 TUCCHHXPOHUH
muokapaa (3,17 mr/n). UaauBuayaipHbie 3HadeHUS B 1
rpymme O0butn B mpeaenax ot 1,14 no 5,80 mr/a, a Bo 11
rpymme ot 1,03 1o 9,67 mr/n.

OrieHKa MAKCUMAITbHBIX 1 MUHUMAJBHBIX 3HAYCHHUHN (ak-
TOpa HEKpO3a OITyXOJIU-0. Y OOJIBHBIX C JUCCHHXPOHHMEH
MHOKap/a rokasaja, 4T0 MHHMMaJbHOE 3HaYCHUE CO-
craBmwio 31,2 nir/mi, a MakcumaibsHoe - 247,3 nir/mi, a 'y
OonpHBIX 0e3 nuccuHxponun 3Hadenue @HO-o - 17,4 u
239,5 nr/mit cootBeTcTBEHHO. 3HaueHue Meanansl PHO-o
Bo Il rpynme cocraBmino 167,5 nr/mit 1 ObLIO 10CTOBEPHO
Gosbiie Ha 87,15% (p=4+10) 3snauenus Meauansl (89,5 Mr/in)
y 6onbHBIX | rpymmsL.

Tabnuya 2. Konyenmpayus mapxepos socnanenus y oonvrvix XCH u C/[ 2 muna (n=100)
6 3a6UCUMOCTU OM HAIUYUSL OUCCUHXPOHUU MUOKAPOA

IMokazarenn Cramucrika
M Me | Min-Max KB, KB,
I rpynma - GompHBIE ¢ AUCCHHXpOHMEH (n=61)
CPBb, mr/n 5,74 5,56* 1,03 - 9,67 4,17 7,20
@®HII-0, nr/mn 158,63 167,5* 31,2-2473 110,50 197,10
UI-1B, nr/ma 141,52 136,4* 26,1-247.4 102,50 201,80
1JI-6, nir/mn 165,11 168,2* 12,9 -281,4 117,90 209,70
II rpymma - 6opHEIE O€3 muccHHXPOHUH (N=39)
CPBb, mr/n 3,14 3,17 1,14 -5,80 2,39 3,76
®HII-0, nr/mn 101,05 89,5 17,4 - 239,5 56,15 136,30
UI-1B, nr/ma 110,75 89,4 26,1 -2243 70,60 162,00
1J1-6, nir/mn 100,29 103,2 14,6 - 233,5 60,50 134,45
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npumeuarue: *- yposens docmogeprocmu (p<0,05) no omuowenuio

K 3HAUeHUI0 MeOUaHvl y O0NbHbIX 6e3 OUCCUHXPOHUU




GEORGIAN MEDICAL NEWS
No 7-8 (256-257) 2016

Paz6poc uHnuBuayanbHbix 3HaueHuit MJI-1B cocraBmia
B | rpynme ot 26,1 nr/mi no 224,3 nr/mi, a Bo Il rpynme
or 26,1 nr/mn mo 247,4 nr/mia. Meauana KOHIICHTpAIUi
NJI-1p 6s11a goctoBepHo (p<0,05) BbIIIIE B TPYIIIE C JHC-
cunaxponuei cepaua (136,4 nr/min) Ha 52,57% (p=0,01596),
10 OTHOIICHHUIO K rpyrire 0e3 qucCuHXpoHud (89,4 mr/mi).

BriBneno poctosepHoe (p<0,05) yBenmuueHHe MeanaHbI
NJI-6 Ha 62,98% (p=2¢1°10°) B rpymiie GOIBHBIX C AUCCUH-
xponuett (168,2 rr/mit) o OTHOIICHHEO K MPYTITE O€3 IUCCHH-
xpounu Muokapa (103,2 rr/mit). AHau3 HHIUBUTYTbHBIX
3HageHuit MJI-6 mokasa, 4To ero ypoBHH B IIEpBOI IpyIIe
HaAXOWJIKCh B mpenenax ot 14,6 nr/mia a0 233,5 nr/mi, a Bo
BTOpO# rpymme ot 12,9 nr/min mo 281,4 nr/mir.

AHanM3KMPYst KOPPEILILIMOHHYIO 3aBUCUMOCTbH 10 CIpMeHy y
60s1bHBIX XCH nineMiudeckoro renesa, caxapHbIM JuadeToM 2
THIIA ¥ TUCCUHXPOHUEH cepra (n=61) Mex 1y BoCIaJIUTENb-
HBIMU ar€HTaMu 1 MapKepaMu TUCCUHXPOHNH BbIABJICHO, YTO
koHIleHTparuu C-peakTUBHOTO OeJTka UMCEOT CTATHCTUYCCKU
3Ha4MMBble npsMmsble cpenue (0,5<r<0,7) cBA3M ¢ moka3are-
sy BHyTprokenyaoukoBoi JIC, a uvenno ¢ Ts (=0,604;
p<0,001) u Ts-SD (=0,611; p<0,001) (puc. 2).
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Puc. 2. 3asucumocmov medxncoy KoHyeHmpayusimu
C-peaxmu6noco beika u nOKA3amensimu GHYmpuiICeny-
00uK0601 QuccUHXpoHuu. a) spemenu om Havaia QRS 0o
nuka cucmonuyeckou ckopocmu (13); 6) cmanoapmmvim
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omxnoHenuem spemenu om navara QRS 0o nuka cucmo-
auueckou ckopocmu (15-SD)

Craructuuecku 3HaunMble npsimbie cpeanue (0,5<r<0,7)
B3aMMOCBSI3M YCTAHOBIICHBI MEXAY YPOBHSIMH (hakTopa
Hekposa omyxonu-o 1 Ts (r=0,585; p<0,001) u Ts-SD
(r=0,561; p<0,001) (puc. 3).
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Puc. 3. Bzaumocsnsv yposueii ®HO-a ¢ noxazamensamu:
a) spemenu om Hauara QRS 0o nuxa cucmonuueckou
ckopocmu,; 6) CmanoapmHo20 OMKIOHEHUEM 8PeMeHU Om
nauana QRS 0o nuxa cucmonuueckoi ckopocmu

Mexny NJI-1B u Mapkepom 3JIeKTpUYeCKON AUCCHHXPO-
1M (QRS) BBISIBJICHBI CTATHCTHYECKH 3HAYUMBIE CI1a0bIe
(0,2<r<0,5) npsimble koppersinuu (r=0,257; p<0,05). NJI-1p
CTaTUCTHYECKH 3HAYUMO 1200 (0,2<r<0,5) mpsimo koppe-
JIMPOBAJI C IOKA3aTeNIIMI MEXaHUYECKON JUCCHHXPOHUH, a
nmeHHo: ¢ Ts(r=0,365; p<0,001), Ts-SD (r=0,350; p<0,001)
n IVMD (1=0,272; p<0,05) (puc. 4).

NJI-6 nmen cTaTuCTUYECKH 3HAYMMBIE MPSIMBbIE KOPpeJs-
nuonHsle cBs3u ¢ Ts (1=0,744; p<0,001) u Ts-SD (r=0,744;
p<0,001) (puc.5).

Mexny ypoBHSIMHU (DaKTOPOB BOCTIAJICHHS M APYTUMH TIO-
kazarensmu auccuaxpornu muokapaa (APEIL PPEL LVFT)
CTaTUCTUYECKHU 3HAYMMBIX KOPPEISAIM HE BBISBICHO.
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BreiBoanr: 1. YV 6ompaeIx XCH nmemnueckoro renesa [1-111
(byHKIIMOHANEHOTO KiTaca B codetanny ¢ CJ1 2 Turma gactora
BEISBIIIEMOCTH TMCCHXPOHHH CepAla cocTaBmia 61%.

2. BO3HUKHOBEHHUIO U MPOTPECCUPOBAHHIO TUCCHHXPO-
HUU MHOKapfa COIyTCTBYET mocToBepHBIi (p<0,05) poct
MequaHBl KOHIGHTpanuii Mapkepos BocmaneHus (CPb
(p=2°10?), DHO-a. (p=4+10°), NJI-1p (p=0,01596), NJI-6
(p=2°10°) y mantmerroB ¢ XCH, KoMOpOM/IHO € caxapHBIM
nrabeToM 2 THIIA.
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3. BBISIBIICHBI CTaTUCTHYCCKH 3HAYUMEIC TIPSIMBIC KOPPEIIsi-
[IMOHHBIC CBSI3U MEX]Ty YPOBHSIMH MapKepOB BOCIIAJICHUS
W TOKa3aTelsiMu nuccuHXxpoHuu muokapna: CPb u Ts
(r=0,604; p<0,001) u Ts-SD (r=0,611; p<0,001); DHO-0. 1
Ts (r=0,585; p<0,001) u Ts-SD (r=0,561; p<0,001); JI-1B
¢ QRS (r =0,257; p<0,05), Ts (r=0,365; p<0,001), Ts-SD
(r=0,350; p<0,001) u IVMD (1=0,272; p<0,05);11JI-6 ¢ Ts
(r=0,744; p<0,001) u Ts-SD (r=0,744; p<0,001).

4. AxtuBanus cucteMHoro BocnaneHust npu XCH yua-
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CTBYCT B pa3BUTUN JUCCUHXPOHUU MHUOKap/ia, B p€3yJIbTare
Yero MPOUCXOISAT CHUKEHUE HACOCHOM (DYyHKIIMHU Cepla U
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SUMMARY

RELATIONSHIP BETWEEN INFLAMMATION-
AND HEART DYSSYNCHRONY IN PATIENTS
WITH CHRONIC HEART FAILURE AND DIA-
BETES MELLITUS TYPE 2

Asoyan I., Bilchenko A., Pavlov S.

Kharkiv Medical Academy of Postgraduate Education,
Kharkov, Ukraine

The study involved 100 patients with chronic heart failure
of ischemic origin II-III functional class (NYNA) and dia-
betes mellitus type 2. The concentration of serum markers
of inflammation was determined by enzyme immunoassay.

© GMN

Cardiac dyssynchrony was detected echocardiographic and
electrocardiographic methods.

The study showed that the presence of cardiac dyssyn-
chrony is accompanied by significant increase concentra-
tions of inflammatory markers (CRP (p=2¢10"), TNF-a
(p=4+10), IL-1B (p=0,01596), IL-6 (p=2°10) in patients.
Also revealed statistically significant direct correlations
between levels: Ts and CRP (r=0,604; p<0,001) and Ts-SD
(r=0,611; p<0,001); TNF-a and Ts (r=0,585; p<0,001) and
Ts-SD (r=0,561; p<0,001); IL-1p with the QRS (r=0,257,
p<0,05), Ts (r=0,365; p<0,001), Ts-SD (1=0,350; p<0,001)
and IVMD (r=0,272; p<0,05); IL-6 and Ts (r=0,744,
p<0,001) and Ts-SD (r=0,744; p<0,001), which implies that
the amplification of inflammation contributes to the further
progression of myocardial dyssynchrony in patients with
chronic heart failure of ischemic origin and type 2 diabetes.

Keywords: chronic heart failure, diabetes mellitus type 2,
inflammatory markers, myocardial dyssynchrony.

PE3IOME

B3AMMOCBSI3b MEXKJIY BOCIHAJEHUEM
U JTUCCUHXPOHUEM CEPILA Y BOJIbHBIX
XPOHHUYECKOW CEPAEYHOM HEJJOCTATOY-
HOCTBHIO U CAXAPHBIM JIJUABETOM THIIA 2

Acosin U.H., buabuenko A.B., [TaBaos C.b.

Xapovkosckas meouyunckas akademust nocieounioMHo20
obpaszosanus, Ykpauna

B uccnenoBanun npunsiau ydactue 100 OonbHBIX C
XPOHUUYECKON CEpIAEUHOM HEJOCTATOYHOCTHIO UIIEMUYE-
ckoro renesa II-11I pynkuronansaoro knacca (NYHA) u
caxapHbIM quabdetoM THmna 2. KoHIeHTpaus cbIBOpOTOU-
HBIX MapKepoB BOCHAJCHUS OMpPEIeiIach ¢ MOMOIIbIO
UMMYHO(pEPMEHTHOTO aHaau3a. JlucCuHXpOHUs cepia
BBISIBIISIIACH 3XOKapAUOorpauueckuM U JIeKTPOKapIu-
orpaduueckuM Meronamu. MccnenoBanue mokasalo,
YTO JTUCCHUHXPOHHHU CEpJlla COMYTCTBYET JOCTOBEp-
HBIH pOCT KOHUEHTpanui mapkepoB Bocnanenus (CPb
(p=2°10"), ®HO-a. (p=4+10), WJI-1B (p=0,01596), NJI-6
(p=2°10°) y maniueHTOB. BBISBICHBI CTATHCTHYCCKH 3HA-
YUMBIC MPSMbIE KOPPEISALUOHHBIC CBSI3U MEXAY YPOB-
Hamu: CPb u Ts (r=0,604; p<0,001) u Ts-SD (r=0,611;
p<0,001); ®HO-a u Ts (r=0,585; p<0,001) u Ts-SD
(r=0,561; p<0,001); UJI-1B ¢ QRS (r =0,257; p<0,05),
Ts (r=0,365; p<0,001), Ts-SD (r=0,350; p<0,001)
n IVMD (r=0,272; p<0,05); UJI-6 ¢ Ts (r=0,744;
p<0,001) u Ts-SD (r=0,744; p<0,001), u3 uero ciue-
JIYEeT, 4YTO yCHUJIEHHE BOCHAJUTEIBHBIX MPOILECCOB
crocoOCTByeT JNajbHelneMy mporpeccupoBaHUIO
JIMCCUHXPOHUU MUOKap/Ja y OOJIbHBIX C XPOHUYECKON
CepJeYHON HEJOCTATOYHOCTHIO HIIIEMUYECKOTO IreHe3a
U caxapHbIM auabeToM THNA 2.
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THE USEFULNESS OF MONITORING THE NEUTROPHIL TO LYMPHOCYTE RATIO
IN PATIENTS WITH PERIPHERAL VERTIGO

1Sahin C., 2Varim C., 2Uyanik M.S., “Acar B.A., *Acar T., 2Nalbant A.

1Sakarya Akyazi State Hospital, ENT Clinic; 2Sakarya University Hospital, Department of Internal Medicine;
3Department of Internal Medicine, Haematology Clinic; “Department of Neurology, Sakarya, Turkey

Peripheral vertigo is one of the most common reasons for
admission as an outpatient of otorhinolaryngology. Two of
the most common reasons for a diagnosis of vertigo are be-
nign positional paroxysmal vertigo (BPPV) and vestibular
neuritis (VN) [17].

BPPV is the most common reason for vertigo [8]. It is
characterized by paroxysmal and position-dependent acute
attacks, due to positional changes of the head in relation to
gravity. Diseases such as vertebrobasilar migraines, audio
toxicity, head trauma and viral neuritis are some of the
aetiological factors for the development of BPPV. BPPV
is diagnosed by performing position tests for exclusion of
other reasons for vertigo.

VN is the second most common reason for peripheral vertigo
[17]. It is characterized by severe vertigo, nausea and emesis,
in the absence of an acute peripheral neuronal disorder. VN can
last from a period of days to several weeks. The coincidence
of VN and BPPV has been demonstrated in the literature [3].
Diagnosis of VN is established via patient history, examination
and by ruling out other reasons for vertigo.
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Whole blood analysis supports our knowledge of the gen-
eral inflammatory conditions of the patient. The neutrophil
to lymphocyte ratio (NLR) is a useful marker that demon-
strates the general inflammatory condition. The presence
of an elevated NLR has been demonstrated in thromboem-
bolism, solid-organ tumours and cardiac diseases [7]. In
otorhinolaryngology practice, the enhancement of use of
the NLR with Bell’s paralysis, and especially with acute
hearing loss, was demonstrated [5,16].

The coincidence of the two most common reasons for
peripheral vertigo, BPPV and VN has been demonstrated
before. In the present study, we aimed to evaluate the NLR
differences between the differential diagnoses and follow-
up of BPPV and VN patients.

Material and methods. Patients admitted to the Sakarya
Akyazi General Hospital between during the period April
2014 and August 2015 with complaints of acute vertigo
were evaluated retrospectively. The study population com-
prised 20 patients diagnosed with BPPV and 20 patients
diagnosed with VN.
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Patients underwent general examination, with neurological
and otorhinolaryngological examination. Blood biochem-
istry and whole blood analyses were performed. Cranial
tomography was performed on all study patients. Criteria
for the diagnosis of BPPV comprised the following: 1: acute
vertigo attacks (lasting from minutes to hours), associated
with the positional change of the patient’s head, and 2:
development of nystagmus after the latent period of the Dix
Hallpike test and disappearance of nystagmus on repetition
of the test. Diagnostic criteria for VN comprised: 1: acute
onset of nausea and emesis attacks with vertigo (lasting
from days to weeks): 2: prolongation of nystagmus with
repetition of the Dix Hallpike test: 3: absence of hearing
loss, ear fullness, tinnitus and the exclusion of actiologicall
factors of central vertigo, and 4: observation of spontancous
horizontal nystagmus in the unaffected side.

The exclusion criteria comprised the presence of an acute/
chronic ear infection history, chronic inflammatory immu-
nological disorders, neurological diseases, hearing loss, ear
fullness, Meniere disease and haematological diseases and
malignancies. Patients using drugs such as steroids, anti-
diabetic drugs, immunomodulatory drugs, chemotherapy
drugs, antihistamine drugs, sedative drugs and analgesics
were also excluded.

The following is a detailed explanation of the objectives
and the protocol of the study, which was conducted in ac-
cordance with the ethical principles, stated in the Declara-
tion of Helsinki and has been approved by the institutional
ethics committee.

Peripheral venous sampling for whole blood analysis and
blood biochemistry was performed between 08:00 and

09:00. Whole blood analyses were performed using the
same device (ABOTT CELL DYN 3700). Whole blood
analyses were performed on admission and on the seventh
day of the first control after a period of fasting for at least
eight hours.

Systemic neurological and otorhinolaryngological examina-
tions were performed. Whole blood analysis results were
evaluated retrospectively. The NLR was calculated by dividing
the neutrophil count by the lymphocyte count per microliter
(NLR =neutrophils (x10* per pl) + lymphocytes (x10° per pl)).

Statistical analysis was performed using SPSS, version 19.0
for Windows (IBM, Armonk, NY). Descriptive data were
expressed as means and standard deviation. The Kolmogorov-
Smirnov test was used for a normality test. Mann Whitney-U
tests were used to evaluate differences between the groups. The
Wilcoxon test was used to evaluate differences between whole
blood count parameters on admission and on the seventh day
of admission, among the groups. For each test, a P value of
.05 or less was treated as statistically significant.

Results and thier duscussion. Forty patients were included
in the study (18 (45%) males, 22 (55%) females). The mean
age was 30.6£10.5 (18-56).

Socio-demographic data and the entire blood results of the
study population are demonstrated in Table 1. On admis-
sion, the NLR was 1.4+0.8. The mean absolute neutrophil
count was 7300+4900/mm?, and the mean absolute lym-
phocyte count was 7300+4100/mm?. On the seventh day of
admission, the NLR was 1.4+0.7, the mean absolute neu-
trophil count was 4700+£900/mm?, and the mean absolute
lymphocyte count was 3500+900/mm?® (Table 1).

Table 1. Haemogram parameters of all patients

Admission 1st Week
(MeanzStd. Dev.) (MeanzStd. Dev.) P
Haemoglobin (g/dl) 13.4+0.8 13.24+0.8 0.22
Haematocrit (%) 38.8+4.7 38.5+4 0.21
WBC (K/ul) 9.9+1.8 9.1£1.1 0.04
Neutrophil (K/ul ) 4.9+1.2 4.7+0.9 0.17
Lymphocyte (K/ul ) 4.1+1.5 3.5+0.9 0.20
NLR 1.4+0.8 1.4+0.7 0.19

Table 2. Haemogram parameters of patients with Vestibular neuritis

Mean=Std. Dev. - mean=standard deviation; WBC - white blood cell, NLR - neutrophil to lymphocyte ratio

Admission 1st Week
(MeanzStd. Dev.) (MeanzStd. Dev.) P
Haemoglobin (g/dl) 12.9+0.8 13.240.7 g/dl 0.11
Haematocrit (%) 39.844.8 39+4.6 0.76
WBC (K/ul ) 10.542.1 9.4+1.2 <0.001
Neutrophil (K/ul ) 4.7+1.1 4.3+0.6 0.027
Lymphocyte (K/ul ) 5+1.2 4.1+0.7 <0.001
NLR 0.9£0.2 1+0.1 0.003
© GMN 53



At admission, in patients with VN, the WBC count was
10500+£2100/mm?, the absolute neutrophil count was
4700£1100/mm3, the lymphocyte count was 50001200/
mm?, and the NLR was 0.94+0.2. On the seventh day of
admission, in the same patients, the WBC count was
9400+1200/mm?, the absolute neutrophil count was
4300+£600/mm?, the absolute lymphocyte count was
4.1+0.7/mm? and the NLR was 1+0.1 (Table 2).

Statistically significant changes between the WBC count,
neutrophil count, lymphocyte count and the NLR were
determined using the measurements made in a one-week
interval between examinations of the VN group patients
(p=0.027, p=<0.0001, p=<0.0001 and p=0.03, respectively)
(Table 2). There were no significant changes observed in
haemoglobin and haematocrit values.

At admission, in patients with BPPV, the WBC count
was 9200+1300/mm?, the absolute neutrophil count was
5200+1200/mm?, the lymphocyte count was 310041200/
mm?* and the NLR was 1.9+0.9. On the seventh day of
admission, their WBC count was 8800+900/mm?, the ab-
solute neutrophil count was 5100+900/mm?, the absolute
lymphocyte count was 3000+800/mm?, and the NLR was
1.8+0.8 (Table 3).

Statistically significant changes in the WBC count were de-
termined in the measurements made in a one-week interval
in the BPPV group (p=0.012). There were no significant
changes observed in haemoglobin and haematocrit values,
neutrophil or lymphocyte counts or the NLR.
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Statistically significant changes occurred in WBC count,
lymphocyte count and the NLR between VN-BPPV
groups after the initial measurement (p=0.047, p=<0.001,
p=<0.001, respectively). Significant changes were not
observed in haemoglobin, haematocrit and neutrophil
values (Table 4).

Statistically significant changes in neutrophil and lym-
phocyte counts and the NLR between VN-BPPV groups
occurred one week after the first measurement (p=0.05,
p=<0.001, p=<0.001, respectively) Significant changes
were not observed in haemoglobin, haematocrit and WBC
counts (Table 4).

The NLR was 0.9+0.2 in the VN group, and 1.9+0.9 for the
BPPV group on admission. On the seventh day of admis-
sion, the NLR was 1£0.1 in the VN group, and 1.840.8 in
patients of the BPPV group.

At admission, the lymphocyte count was higher in
patients diagnosed with VN (5000+£1200/mm?) than in
patients with BPPV (3100£1200/mm?). On the seventh
day of admission, the lymphocyte count in patients with
VN was 4100+700/mm?, and in patients with BPPV -
3000+£800/mm?. There was no difference in blood cell
counts in patients diagnosed with VN on admission and
the seventh day of admission.

The most important outcome of the present study was that
the NLR was significantly higher in patients with BPPV
compared with that in patients with VN; this ratio was

Table 3.Haemogram parameters of patients with BPPV

Admission 1st Week
(MeanzStd. Dev.) (MeanzStd. Dev.) P
Haemoglobin (g/dl) 13.5+0.4 13.2+0.9 0.08
Haematocrit (%) 37.8+4.4 38+3.4 0.92
WBC (/mm?) 9200+1300 8.8+0.9 0.012
Neutrophil (K/ul ) 5.2+1.2 5.1+0.9 0.304
Lymphocyte (K/ul ) 3.1+1.2 3+0.8 0.376
NLR 1.94+0.9 1.8+0.8 0.952
Table 4.Comparison of Haemogram Parameters between patients with VN and BPPV
Admission (Mean+Std. Dev.) p (Me;;tivsvt?je.kDev.) p
VN BPPV VN BPPV

Haemoglobin 12.9+0.8 13.5+£0.4 0.203 13.2+0.7 13.2+0.9 0.635
Haematocrit 39.8+4.8 37.8+4.4 0.677 39+4.6 38+3.4 0.828
WBC (K/ul) 10.5+2.1 9.2+1.3 0.047 9.4+1.2 8.8£0.9 0.14
Neutrophil (K/ul) 4.7£1.1 5.2+1.2 0.171 4.3+0.6 5.1£0.9 0.005
Lymphocyte (K/ul ) 5+1.2 3.1£1.2 <0.001 4.1+0.7 3+0.8 <0.001
NLR 0.9+0.2 1.9+0.9 <0.001 1+0.1 1.8+0.8 <0.001
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higher in the BPPV group than in the VN group in the first
week after admission. The second most important result
of this study was the demonstration of an elevation of the
NLR in the VN group but not in the BPPV group on the
seventh day of admission.

Canalolithiasis and cupulolithiasis were reported as two
aetiological factors for BPPV [18]. Occurrence of BPPV
was reported 1.5 times higher in females than in males, and
it was mostly observed in the middle-aged patients. In an
unrelated study, the aetiological factors were demonstrated
as idiopathic (55.5%), migraine (11.8%), trauma (7.2%),
inner ear disease (6.8%) and secondary to internal diseases
(6.8%) [18].

There were several causative aetiological factors for VN.
Viral infections, vascular neuritis and immunological
diseases were known culprits [9]. In autopsy studies,
Herpes simplex Type I virus was observed in the Scarpa’s
ganglion [1,13]. Viral serum titres were also elevated.
Viruses were the most common aetiological factors, but
it is not enough to fully determine the aetiology. From
the vascular point of view, neuritis was associated with
vascular inflammation. Reports demonstrated the asso-
ciation between acute phase reactants and VN [14]. As
for the issue of inflammation, peripheral blood lympho-
cyte and neutrophil counts were found to be elevated,
and neuritis was thought to be related to thrombosis and
peripheral vascular insufficiency [11].

Whole blood analysis is associated with the general condi-
tion of the patient. Higher neutrophil counts were associ-
ated with inflammatory conditions and a low lymphocyte
count was associated with higher organic stress [2]. The
NLR is an inflammatory marker that has been studied
abundantly in the recent years, for the use in differential
diagnosis and follow-up of certain diseases. The NLR was
evaluated in tinnitus, acute hearing loss, Bell’s palsy and
vertigo in otorhinolaryngology practice [10,15]. The NLR
as an inflammatory marker has been shown to be associ-
ated with the prognosis of certain diseases [10]. The NLR
is a cost-effective and easy to use marker that has a higher
impact on diagnosis in certain conditions.

Viral infections were usually associated with a higher lym-
phocyte count and a lower neutrophil count [4]. Therefore,
the NLR was expected to decrease in virus-associated
conditions. The presence of an elevated NLR in VN was
demonstrated via the literature search [12]. Some authors
tried to explain this elevation by using ischemic theory.
In the present study, the NLR was significantly lower
in patients with VN than in those with BPPV. Our study
strengthened the viral theory as an aetiological factor for
VN. The differences between our study results and the
recently published data could be explained by reference
to different actiological factors.

© GMN

Recently, an NLR higher than in healthy controls, was
observed in patients suffering from acute hearing loss
[6]. Evaluation of the NLR via a serial approach could
be useful for evaluating the progression of the underlying
inflammatory condition. In our study, the NLR in the VN
group demonstrated significant differences. There was no
difference in the NLR markers in BPPV patients. Therefore,
the NLR could be used in certain conditions of vertigo in
order to evaluate the disease’s progression.

The limitations of our study were its cross-sectional
design, the fact that more specific tests, like VHIT
and VNG, could not be used to evaluate vertigo and
the limited time available for the second evaluation.
Further prospective studies to evaluate the association
between the NLR and both the diagnosis and prognosis
of peripheral vertigo are needed.

A study of the association between the NLR and VN had
been only conducted between VN patients and healthy
controls [12]. In the present study, the NLR was evaluated
between the most common types of peripheral vertigo. The
NLR was found to be lower in patients with VN than in
those with BPPV. The NLR could be regarded as an easy,
cost-effective tool for evaluating the differential diagnoses
of peripheral vertigo. On the other hand, it could be used
to evaluate the progression of an underlying inflamma-
tory condition associated with the aetiological factor of
peripheral vertigo.
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SUMMARY

THE USEFULNESS OF MONITORING THE NEU-
TROPHILTO LYMPHOCYTE RATIO IN PATIENTS
WITH PERIPHERAL VERTIGO

1Sahin C., 2Varim C., *Uyanik M.S., *Acar B.A.,
“Acar T., 2Nalbant A.

'Sakarya Akyazi State Hospital, ENT Clinic; ?Sakarya
University Hospital, Department of Internal Medicine;
3Department of Internal Medicine, Haematology Clinic;
‘Department of Neurology, Sakarya, Turkey

The purpose of this study was to evaluate the usefulness of
the neutrophil to lymphocyte ratio (NLR) in a differential
diagnosis and follow-up of patients with peripheral vertigo.
Twenty patients with benign positional paroxysmal vertigo
(BPPV) and 20 patients diagnosed with vestibular neuritis
(VN) were included in the study. Serum samples were
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analysed at the initial presentation and on the seventh day
of admission retrospectively.

The WBC (white blood cell) count was 1050042100 /mm?,
the neutrophil count was 4700£1100/mm?, the lymphocyte
count was 5000+1200/mm® and the NLR was 0.9+0.2 in
the VN group. In patients with BPPV, the WBC count was
9200+1300/mm?, the neutrophil count was 5200+1200/
mm?, the lymphocyte count was 3100+1200/mm? and the
NLR was 1.9£0.9.

The NLR was lower in patients with VN than in patients
diagnosed with BPPV. The WBC and lymphocyte count was
significantly higher in the patients with VN than in the patients
diagnosed with BPPV. Within the first week of admission, the
WBC and lymphocyte counts in patients with VN decreased,
and the NLR was more elevated than at the admission. It is
highly recommended that NLR is used in the diagnosis and
follow-up of the most commonly observed aetiological factors
of peripheral vertigo, BPPV and VN.

Keywords: Benign positional paroxysmal vertigo, vestibu-
lar neuritis, neutrophil to lymphocyte ratio.

PE3IOME

MCIIOJb30BAHUE MOHUTOPHUHTA IOKA3A-
TEJIEM COOTHOIIEHUS HEUTPO®UJIOB K
JUM®OILIUTAM Y HALIMEHTOB C IEPU®EPU-
YECKHUM I'OJIOBOKPYKEHUEM

ICaxun J[k., “Bapeim JIk., *Vausik M., ‘Axkap B.,
‘Amxkap T., 2Hanbanr A.

Tocyoapemesennas 6onvnuya Axvsasu, ENT kaunuxa, Ca-
kapwst; 2Focnumans ynusepcumema Caxapos, omoeneHue
enympennei meouyunvl, *Iemamonocuveckas KiuHuKa,
omoelieHue Hympentell MeouyuHsl; ‘omoenenue Hegpo-
noeuu, Caxapws, Typyus

Llenbro JAHHOTO MCCIIEAOBAHUS SIBUIIACH OlLIeHKa 3 ek-
TUBHOCTH UCIIOJIL30BaHUS ITOKA3aTEIs1 COOTHOILICHUS HEH-
tpodunos k aumdouuram (CHJI) B nuddepenunansHoi
JUATHOCTUKE U HOCJIeAYIOIEeM HaOII0ACHUH IAIIUCHTOB C
neprdeprIeckuM roioBOKpYKEHHEM.

B uccunenosanue Obliiu BKIrOYeHb! 20 MAMEHTOB C J10-
OpoKaYeCTBEHHBIM MapPOKCU3MAIbHBIM MO3UIIUOHHBIM
ronoBokpyxennem (I1I1T") u 20 manneHToB ¢ [MarHo3oM
BecTuOyssipnoro Hepputa (BH). AHanu3el cbIBOPOTKH
KpOBH OBUTHM MPOBENIEHBI MPU MOCTYIUICHUU MAIMEHTOB U
Ha CeIbMOI1 JIeHb ITpreMa, COOTBETCTBEHHO.

B rpynne BH konndectso neiixonuros coctasuio 10500
+ 2100 / mm?, uncino uedtpodunos - 4700 £ 1100 / mm?,
upcso mumeorutos - 5000 £ 1200 / mm?, CHJI cocraBmmmno
0,9 £ 0,2. V¥ 6onpubix ¢ AT KoMuuecTBO JEHKOIUTOB
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coctaBmwio 9200 + 1300 / mm?, yucno HEHTPOPHIOB -
5200 £ 1200 / mm?, mumdormTos - 3100 £ 1200 / mm?,
CHJI-1,9+0,9.

VY Gonbubix BH CHJI 6bu10 HHMXKE, YeM y MAlMeHTOB C
nuarno3om JIIIII. KonuuecTBo JeHKOIUTOB 1 TUM(}O-
UTOB OBLIO TOCTOBEPHO BhINIC Y 00IbHBIX ¢ BH, yem
y nauueHtoB ¢ nuarHozom JIIIII. B Teyenue nmepsoit

HEJIEJIH 11O CJIE MOCTYIICHHS, KOJTMYECTBO JICHKOLIUTOB U
auMdonuToB y 601bpHBIX ¢ BH ymMeHbiniocs, a nmokasa-
texb CHJI Ob11 Gosiee BBICOKMH, YeM MPH MOCTYIUICHUH.
ABTOpBI peKOMEHAYIOT HCTIOIb30BaHMe nokazaresns CHII
B JIMarHOCTUKE U INOCJIEAYIOIIEM MOHUTOPUHIE Mallu-
EHTOB ¢ HanboJiee 4acTo HaONMIOIAEMBIMU ATHOJIOTHYE-
CKHUMHU (hakTOpaMu reprudepuyecKoro roIoBOKpyKeHUs,
JUIIIT u BH.

A gboydy

bgoB®magomgdol s @odxmzo@gool Jguedwgdols dshggbgdaols dnbodmmobyol ysdmygbgds
3530963900 3gM0xg@ oo megd@ylbgggom

¢, Lobobo, x. g5®080,73. gosbogo, 3. s53o60,
4B 53560, *o. bogndsb@o

Bogo®os s300bo Lobgendfogm dmbdodomo; ENT @060 3s; 2bsgomosl baybogg@lo@dgdm dmldodswo,
‘Jobogobo dgoEbols ©g3s®Esdgb@o; *39ds@Amemaoy®do 3e0bogs, dobsysbo dgooEbols ©gds®@sdgb@o;
6930 m@my0ol ©9350¢ 39630, bsgo®os, my@ Jgmo

335093L 30bobls Fomdmopygbws bgoG®mgomgbols
o @0dxm3oHgool dgnsmgdols (band) dohggbg-
denols g0dmygbgdols 989 ndmdol dggslgds
3gMm0gg0ogmo  msgddglbgggon 353096@ 900l
009890 gbgoge osabmbGogols s dgdpymdo
©5330M3900L 3@m39Ldo.

3350 935do hodmygao ogm m3o 35309630 gmogo-
030bgd0sbo  3s@mJlobdgeo 3mbogoydo mog-

b@9glbgggom (333m) s m@zo 353096@0 ggl@ody-
@a@o bgg@odols  (3b) wospbmbom. Lolbaols
AAoB 0l sbogobo hoGoms 353063 g0l Jowgbolisls

o Jowgdosb Jgdgowg gl

36-U %2980 @go3mE0Rgdols Gomegbmds dgswp 9b-
s 10500+2100/mm’, bgo@@megoagdols- 4700+ 1100/
mm’, @odgmiEodgdol- 5000+ 1200/ mm?, bend - 0,9+
0,2. 3330-U xg98do @gogmEoH ool Gomwgbmds 0ym

9200+ 1300/ mm®, bgo@®mzogngdols- 5200+ 1200/ mm’,
@0dgm3odgdol-3100 + 1200/ mm?, bend - 1,9£0,9.

36-0b xa9xdo bend ogm bsgengdo, 333m-b xa9s-
0nob dgoos®gdom. @mgozmzodgdol s @odgmo-
Bgool domwgbmds 3o gb-l xa9gndo Lo®dFdybmw

do@ogo  0ym, 333m-I xaggmeb dgpodgdom.
35309bHgdol dgdmligarols Jgdpymd s0mggemo
33060l aobdogermdsTo gb-ol xayxdo @ gogzmio-
B39O0l s @odgmEo@gdols Msmwgbmds dgdodw.,
boam baod-ols dohggbgdgero dgdmliganols 3go-
meols dshggbgdganbg dg@o oym.

530™OgdL  Jobsbdgfmbogmow  Joshbosm  band-1s
dohggbgdemols aodmygbgds 3gM0xgM0Ym0 mogddyl-
bggaol  gHom@my0gmo God@mmgools ds@sao Lob-
‘dodol, 5lggyg, g33m-b s gb-0ob IJmby 35(3096Egd0ls
©05bmbE0goLs s dgdamd dmbo@m®obydo.
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HACJIEJCTBEHHbBIN JEOULUT KOATYIAIIUOHHOI'O ®AKTOPA V
(CJIYUYAM U3 IPAKTHUKN)

Kge3epenu-Konanze M.A., KBesepenu-Konanze A.H., YuxkoBanu M.M.

Tounucckuii 20cyoapcmeenHblil MEOUYUHCKULL YHUBEpCUment,
Ileouampuueckas axademuuecxasn kaunuxa um. 1. Keanus, Tounucu, I py3us

HacnencTBeHHBIN ASPUINT KOATYIAIIMOHHOTO (akTopa
(®.)V - peakas Koaryaomnarus, KOTOpas BIEPBBIC OIMCaHA
R.A. Owren B 1947 1. y ’KEHIIMHBI C TEMOPPArHIeCKUMHU
MIPOSIBIICHHUSIMU ¢ 3-JIeTHEeTo Bo3pacTta [1].

Bbone3ns u3zBectHa moa HazBanuem maparemodums (I1),
a akrop V momyunn o6o3HaueHHE: TAOUIBHBIA (aKTop,
npoaxuemiepus, AC-rmo0ynuH.

B nuteparype onucano oxoso 100 OompHBIX 1 ceMeil ¢ Ha-
ciencTBeHHbIM AepuuToM @.V, 4acToTa BCTPEUaeMOCTH
5:1 muH. Hacenenus [ 1,2,5].

@®.V-mIMKONpOTENH SBIISETCS KOMIIOHEHTOM MPOTPOMOH-
HOBOTO KOMITJICKCA, CHHTE3UPYETCSI B METaKapHOIUTaX U
rermaTtonuTax (He 3aBHCUT OT BuTaMuHa K) 1 mo MHOTUM
cBoiicTBam cxox ¢ @.VIII — oH abwiieH, TioxXo coxpa-
HSAETCS B KOHCEPBHPOBAHHOHN KPOBU W IUIa3Me, MOUYTH
MTOJTHOCTBIO YTHJIM3UPYETCS B MPOIIECCE CBEPTHIBAHUS
KpOBH, TIepHOJ norypacnana - 16 gacos [7]. O remernyue-
ckoM pozctee (akropoB V u VIII cBuaerenscTByeT Ha-
JUYUe KOAryJlomaTHi, XapaKTepU3yIOMUXCS COUCTaHHEM
nedumura .V u @.VIII (renetndeckuit aedekt na 18
xpomocome), a Takxke @. V u 6onesan Bunedbpanga [7,8].
CymiecTByeT TUmoTe3a O CBSI3M HEOCTAaTOYHOTO CHHTE3a
¢daxTopoB V u VIII y nereii ¢ n30bITKOM aKTHBUPOBAHHOTO
nporenHa C -MHTHOUTOPA ATUX (DAKTOPOB, B OCHOBE YETO
nexxut mytanus Jlednena, kotopas Habmomaercs y 5%
JIMI KaBKA30UIHOW MOy, y 3-8% CeBEpHBIX €BpO-
MEHIIeB SABIACTCS PUCK (PAKTOPOM PA3BUTHS BEHO3HOTO
Tpombo3a [3,7].

VYposenb @V, kak u I, VII, VIIL, IX u XIII nosbimaercs y
3JIOPOBBIX JIMII TePUATPUIECKOTO BO3pACTa, YTO CHOCO0-
CTBYET IMOBBIIICHUIO pHCKa Tpombo3a [2].

CBepThIBaHNE KPOBH - CIOKHBIN, CTYIIEHYATHIN TpoIece,
H3yYEHHE KOTOPOTO OCYIIECTBIACTCS MOCIIEeI0BATEIEHBIM
AQHAJIN30M KOAryJSIIIHOHHBIX MeTooB. OIHAKO, yCTaHOB-
JICHUE JMarHo3a KoaryJaonaTHi HEBO3MOXKHO 0€3 YeTKOTo
MIPEICTABICHUS O B3aWMOJCHCTBUH KOAryalsIHOHHBIX
(aKTOPOB B CIOKHOM IIPOIECCE CBEPTHIBAHUS KPOBH, B
KOTOPOM MPHUHUMAIOT yJacTHe 16 KoarymsioHHbIX (paKTo-
poB. Cpennt HUX 9-3H3UMOB (3UMOTEHBI ), HAPKYIHPYIOIIHE
B HEaKTUBHOM (opme 1 7 KO(aKTOPOB, CIIOCOOCTBYIOIITIX
crabwmzanuu dH3UMOB. [IpeBpamenne GubpuHOTEeHA B
(bnOpYH IPOUCXOAMT C MOMOIIIBIO TpoMOrHA. IMeeTcs ero
HEaKTHBHBIN MIPEAIICCTBEHHHUK — IPOTPOMOMH, aKTHBALINS
KOTOPOTO MPOHMCXOIUT KaK MO «BHEITHEMY MEXaHH3MY»
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CBEPTHIBAHMS KPOBH, TaK M 1O BHYTpeHHeMy. B obomnx
ciry4asx yaactByeT .V, kak aktuBatop @.X (ero mporpom-
OWHa3HAasl aKTUBHOCThH HHU3Kasl, yCHIIMBAETCSI C TIOMOIIBIO
@®.V B 1000-pa3), KOTOPHIH MOAKITIOYACTCS HA TTO3THUX
cTaguax (OPMUPOBAHMSI TPOMOOIIIIACTHHA U ITPEBPAIIACT
mpotpom6OuH (D.1I) B TpoMOuH. [TosTOMY mipn medurmre
@.V HabmonaroTess HAPYIICHNST KaK «BHEIIHETO», TaK M
«BHYTPEHHET0» MEXaHU3MOB Koaryisiuuu [2,7].

20% Bcero coaepxatierocsi B opranuzme @®.V KoHIEH-
TPUpPYETCS B o-TpaHylax TpomoOonuToB. [lostomy mpu
nedumute .V, mpu HopManbHOU HYHKITUH TPOMOOIIUTOB,
BO3MOXKHO TMPOJOHTHPOBAHUE TpOIlecca KPOBOTCUCHUS
(B TakuX ciydasix peKOMEHAYIOT TIepelnBaHUE TPOMOO-
KOHIIEHTpara) [6].

Cunre3 @.V KOHTPOIUPYETCS TE€HOM, HAaXOIALIUMCS Ha
xpomocome 1. Jledpurutr @.V cBs3aH OO C TOMO3UTOT-
HBIM HacJIeJOBaHHUEM, JINOO ¢ KOMOMHAIMEH aHOMATIbHBIX
amene#t (naeatudunmposano 22 myrarun) [7]. Yacrora
TOMO3UTOTOB |: 1 MJTH. kuTenei B o0mielt momymsiuu. Kpo-
BOTOYHMBOCTBIO CTPAAAIOT B OCHOBHOM T'OMO3MIOTHI [5,6].

Kimunuaeckne nposiBieHust mapareMoGimy 0ObIMHO HauH-
HAIOTCS B BO3pAcTe 6-7 JIET, NHOT/IA B IEPHOJT CMEHBI 3y0OB.
BBIpak€HHOCTH TEMOPPATHYECKOTO CHHIPOMA 3aBUCHT OT
crenenn aedrmra O.V 1 HATMYUA HapyIIeHUH B APYTHX
3BEHBSIX reMocTasa. Hanbornee xapakrepeH nerexuairbHO-TIsT-
HUCTBIH MM MUKPOLMPKYJISITTOPHBINA THUITBI KPOBOTOUYHBOCTH,
HOCOBBIE 1 JICCHEBBIE KPOBOTEUEHHST, MCHO- M METPOPPATHH,
KPOBOM3ITUSHUS B CITM3HCTBIE 0007109KN. Bo3MOXXHO KpoBo-
TEUEHUE U3 IyTIOYHOTO KaHATHKa, KpOBaBasi pBOTA, MEJICHa,
KPOBOM3IHUSHIE B TOJIOBHOW MO3TI' Y HOBOPOXICHHBIX,
KPOBOTEUEHHMS TIPU pojiax. BHyTPHUMBIIIEUHbIE TEMaTOMBI,
KPOBOM3IIUSHUS B CYCTABbI M BHYTPEHHHE OpTaHbl HE Xapak-
tepHbl. Mrorma aedunur @.V accommupyercst ¢ ApyruMu
QHOMAJIMSAMU: CUHJAKTUINEH, YIBOEHHON MOYKOM, Hace-
CTBEHHBIM CeporuTo3oM. [ erepozurors o nedummry ©.V,
Kak TPaBWJIO, aCUMIITOMHBI. Y HUX PEIKO HaOIIONArOTCs
HOCOBBIE KpoBoTeueHus [1,2,5].

[1pu nccienoBanuu KoarynorpaMmsl 1t nedunnra .V,
B OCHOBHOM, XapaKTepHO HAPYIICHHE OCHOBHOTO MYTH
CBEpTHIBaHMS KPOBH (IPOTPOMOMHA3HAS aKTUBHOCTH),
YTO MPOSBISICTCS B YBEIMYCHUH BPEMEHH CBEPTHIBAHUS
KPOBH, aKTHBUPOBAHHOT'O MAPLUAIBHOTO TPOMOOILIACTH-
HOBOro BpemeHu (APTT), mporpoMOMHOBOTO BpeMeHH
(DT), camwxenun nporpombuHoBoro mHAekca (PI), mpu
HOPMaJIbHBIX MOKa3aTesix TpomouHoBoro Bpemenu (TT)
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u pudpunorena (Fibr). Jlnarnos Bepuduimpyercs konuue-
CcTBEHHBIM omnpeneneHueM .V, J{ns yrouHeHus quar{osa
HeoOxonumo ompezencHue ¢axropos 11, VII, X, VIII u
Buiebpanna [2,6].

VYposensp @.V B miazme <2% COOTBETCTBYET TSKEIOH
(dbopme Oosie3HN, 0COOCHHO B COUCTAHUU C HEIOCTATOYHO-
cteio @.VIII, 2-6% - cpenneit Tsbkecty, 6-16% - 1erkoi.
[Tpu Gosiee BBICOKMX IMOKa3aTesIX KPOBOTOUMBOCTH Kak
CIIOHTaHHAasA, TaK U IOCJIE TPABM U XUPYPIrUYECKUX BMeE-
1aTenbCTB HEe BO3HUKaeT [1,5].

Jleuenue napacemopunuu (I1): 3aMecTUTENbHAS TepaNus
HPOBOJIUTCSI CBEKE3aMOPOXKEHHON M aHTHUTeMO(HIbHOM
ia3moit B o3e 15 mi/kr xaxaeie 12-15 gacoB (B kaue-
CTBE JIOHOPA MCIIOIb30BAaHKE POJICTBEHHUKOB | cTeneHn He
PEKOMEHJTyeTCs, T.K. y HUX MOXKET OBbITh JIaTeHTHas (hopma
Oosne3Hn). B ypreHTHBIX cydasx BO3MOXKHO IPSIMOE repe-
JIMBaHUE KPOBH J0HOpa perunueHTy. [Ipu abnoMuHaIbHBIX
XUPYPrHYECKUX Olepanusx HeoOX0IMMO MOBBIIIATh yPO-
BeHb D.V 10 25-30%, npu opToneInyeckux MaHHUITYIs-
LUSX U 9KCTPaKIMK 3y00B - 10 15-20%, yto gocturaercs
IpU MEPEIMBaHUU 1a3Mbl 15-25 MII/KT, B MOCIIEACTBUH
10-15 mur/kr kaxapie 12 gacoB 3a 1-2 qHS 70 Omepaluu.
JloxanbHas u Hecrneuupuyeckas Tepanusi TPOBOJUTCS
aMUHOKAMpOHOBOH kucnotoi [1,2,5].

Teuenne I1 nerkoii u cpeHel TsHKECTH 0OBIYHO OaroNpH-
stHoe. [Ipu penuauBupyromux Gopmax ¢ KpOBOTCUSHHUSI-
MH HEO0OXOIMMO MPOBOJIUTH 3aMECTHTEIBHYIO TEPAIHIO
miazmoi [2].

Hwxe npuBoanTcst ciryvail 60abHON naparemModuineit
JIEBOUYKH.

bonpnas M.K. (uct. Ne701) 5 ner (pox. 30.08.2010 r.)
IIOCTOSIHHO TpokuBarwolnas B I. Jlaronexu, nocrynuia B
JlenapTaMeHT KpUTH4eCKol MenuuuHel llennarpuyeckoi
axkajeMuuyeckon kauHuky uMm. . JKBanus TOummcckoro ro-
CyIapCTBEHHOTO METUITMHCKOTo yHuBepcureTa 24.01.2016
B TSIKEJIOM COCTOSIHUU C TUIIOBOJIEMUEN U KPOBOTEUEHHUEM
U3 sA3bIKA.

Co cnoB Marepu 02.01.16 neBouka moiyduaa TpaBMy
s3bIKa, IPUKYCHUB €ro COOCTBEHHBIMHM 3y0aMu B pe-
3ynbTare yaapa B rojgoBy. Hauamoch He3HauuTeIbHOE
KpPOBOTEUECHHE, K Bpauy He oOpamianuck. Crycrs 5 qHei
nocie yaapa Ipu HOBTOPHOM KPOBOTEUEHUHU OOJIbHAsS
IMPOKOHCYJIbTUPOBaHA YCJIIOCTHO-JIMICBBIM XHUPYpPIoM,
paHa 3amuTa, KPOBOTEUCHUE NMPEKPATUIOCH, MAIIUCHT-
ka Bbimucana; 16.01.16 moBTOpHO rocnuTaIu3upoOBaHa
Mo moBoAy CHUJBHOTO KPOBOTCUCHUA U3 A3bIKA, paHy
00paboTanu W yUIUIH, HHTCHCUBHOCTh KPOBOTCUCHHS
CHHU3MJIACh, OTHAKO HE NMpeKkpaTuiock. [To mpockbe poau-
Teselt JeBouka Obuta BeImucaHa. BBuay 0ose3HeHHOCTH
paHBI A3bIKa, MAIlEHTKA He MPUHKUMAaJIa MUY, ocyadna,
A3BIK IMTPOAOJIKA KPOBOTOYUTH U B TAXKEIIOM COCTOAHUU
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GonbHas 24.01.16 . ObLIa TOCTABIICHA B HALIY KIIMHUKY.

Ha ocHoBanuy anamMHe3a yCTaHOBJIEHO: NTAIIMEHTKA PEIKO
GosleeT, OJHAKO y HEE C paHHETO JETCKOI0 BO3pAcTa 4acTo
HaOJIIOJAINCh CHHSYKU Ha HWKHUX KOHEYHOCTSX, YTO
cBaA3bIBay ¢ TpaBMoi. I[Ipu onpoce poncreeHHukoB [ u 11
CTEIICHU BBISIBJIICHO, YTO Y OTLIA B AETCTBE YacTO OTMEYa-
JIUCh KPOBOTEUECHMSI U3 HOCA.

[Tpy mocTymieHnM B KIMHUKY COCTOSIHUE OOJIBHOM Kiiac-
cu(HUIMPOBAaHO Kak Tshkelnoe. J[eBouka acTeHHYecKoro Te-
JocaoKeHus, Xyfomiasas. Temneparypa teia 36°C, P-120,
R-30’, TA-88/48 mm.pr.cT. Habmnronamics cuitbHast CliaboCTb,
aJIMHaMUsL, KoKa — OJie/iHasl, cyxasi, MpaMOpHas, YiCTasl,
Typrop CHIKEH, IJ1a3a BIaJIbIe, HOC 3a0CTPEH, KOHEYHOCTH
XOJIOAHBIC, IICHHbIE U NOAYCIKCTHBIC HI/IMq)aTI/I‘IeCKI/Ie
Y371 YMEPEHHO YBEIHWYCHBI (CrpaBa), MOJBUKHbIE, 0€3-
Oonesnennsbie. [Ipu ocMOTpe poTOBOM MOJIOCTHU B CpEAHEH
TpeThel YacTH 53bIKa, C MPABOM CTOPOHBI yIIUTast, M-
(hy3HO KpOBOTOUAIIASI PAHA.

Co CTOpOHBI IBIXaTEIBHON CUCTEMbI H3MEHEHH HE BBISIB-
JICHO, TOHBI Cep/Ilia ClIerka MPUIIYIICHBI, )KUBOT MSATKHH,
npy najibnanuyd 0e3001e3HEHHBIH, pa3Mepbl NeueHH |
cesie3€HKHU B TIpeJiesiaX BO3PACTHOM HOPMBI, Nederarust
TEMHO-KOpUYHEBBIMH Maccami. [IpoBeneHsl naboparop-
HO—MHCTPYMEHTaJbHbIE HCClIeoBaHus (Tabmuma 1).

Tabnuya 1. Obwuii ananus kposu 6onvrou K.M. (24.01.16.
12%)

Hb -10r/mn Heiitpodunsr: m — 9%, ¢ — 70%
OP - 3,810 (4,7X10%)

Ht-32% JI-12% (0,7X10%)

Jleiik.- 6X10° M- 5%

Tp - 400X10° D—-4%

COD — 8mMm/u

Bpewms cBeptriBanus kposu (o Cyxapey) Hau.2’ (N),
oxoruanue 5°40”°(1). JnurensHOCTH KpoBOoTeueHH 5’20
(1) (24.01.16. 12%).

Tabnuya 2. Koazynocpamma bonvnoti K.M. (24.01.16. 12°°)

APTT 797 (1)
PT 29,87 (1)
Pl 26,2%( |)
INR 2,22 (1)
Fibr 2,7 /1 (N)

Tabauya 3. Koazyrnoepamma 6onsroti K.M. (25.01.16. 8%)

APTT 42 (N)
PT 22,4 (1)
Pl 43,1%( |)
INR 1,68 (1)
Fibr 2,8 v/ (N)

59



IIpoBenena KOHCYNbTAIUS YETIOCTHO-TTUIIEBOTO XUPYP-
ra. DS: Pana s3pika, auddysHoe kpoBoTeueHnue. [lof
MECTHOM aHecTe3Meill OCTaHOBKa KPOBOTEUEHMS MpO-
U3BelleHa MyTEM 3JIEKTPOKOAryISIUU — KPOBOTCUEHHE
MIPEKpaIieHo.

buoxumuyeckuii ananus kposu (25.01.16) - OunupyOuH,
ALT, AST, GGT, ALP — B mpeaenax Bo3pacTHON HOPMBI.
OO6mwmit ananu3 Moun — 0e3 oTkioHeHui. [Tokazarenu
Hb u Ht (24.01.16. 20%) cuusunucs (8,6 r/na u 25,3%,
COOTBETCTBEHHO). Kan moixyuuTs He yaanocs.

B nunamuke Bpems CBEPTHIBAHUS KPOBHU U JJIUTEIIb-
HOCTh KpoBoTeueHus (25.01.16. 8°°) B mpeenax HOPMBI.
25.01.16. 8 Hb -9,6r/mn, Ht -27,9%, TpoMOGOIIUTHI
352X10°.

Tabnuya 4. Koazynozpamma 6ononoti K.M. (26.01.16. 14)

APTT 41 (N)

PT 21,27 (1)

Pl 47,5%(])

INR 1,59 (1)

Fibr 2,95 r/n (N)
Tabnuya 5. Koazynoepamma 6onvrou K.M. (02.02.16.)

APTT 50,5 (1)

PT 34,57 (1)

Pl 19,1% ()

INR 2,58,0 (1)

Fibr 2,8 v/t (N)

Bpemst cBEPTHIBaHUS KPOBH M AJIUTEIBHOCTh KPOBOTE-
yenwust (26.01.16. 14°°) B npeesiax HOPMBI.

26.01.16. Hb -9,9r/nn, Ht -29,3%, TpoMOOIHTHI
367X10°.

Ha ocHOBaHMM aHaAaMHECTHYECKHUX, KIMHUYCCKUX H
MapaKIMHAYECKUX TAHHBIX, B YACTHOCTH BO3PACT 0OJIb-
HOM, KOKHBI reMOpparudyecKuil CUHAPOM C paHHEro
JIETCTBA, HEKOHTPOJIUPYEMOE, MPOJIOHTUPOBAHHOE He-
aJIeKBaTHOE TPAaBME KPOBOTEUEHHUE U3 PaHbI A3bIKA, IO~
X0 MOJAAIONIEECs] XUPYPTUIECKOMY JICUCHUIO, CTOMKAs
TUITOKOAryJIsinus (HapyIeHHe OCHOBHOTO ITyTH CBEPTHI-
BaHUs KPOBM), YACTUYHO CKOPPETMPOBAHHAS ITOCIIE He-
OJTHOKPATHOTO MEePEJINBAHUS MJIa3MBbl, a TAKXKE SMTN30/1bI
SMHUCTAKCHCa Y OTIA AEBOYKH BBI3BAJIH IOA03PEHUE Ha
HaJU4YMe HACICACTBEHHOHN Koarynomaruu. ITanuenTke
pexkomeHmoBaHo uccienosanue paxropos V, 11, VII, X,
VIII u Bunnebpanna.

BonbHOI poBeneHo JeueHue: IepeIuBaHne CBeXe3a-
MOPOKECHHOH IJ1a3Mbl (B MEpPBBIE CyTKH ABAXK/BI, B T10-
CJIEIyIOINE - OIMH Pa3), KPUCTAIIIOUTHBIX PACTBOPOB,
a TaK)Ke TePaIusi BAKACOJIOM, IUIIHHOHOM, TPAHECTATOM,
paHa sI3pIKa HaOJII0AAIACh XUPYPTOM.
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CocTostHME MAUEHTKH YIy4IINI0Ch, CTajla HOPMOBOJIE-
MUYHa, KPOBOTEUECHHE U3 SI3bIKA IIPEKPATUIIOCH, HavajIa
MPUHUMATE KUKy nuity 1 26.01.16. 6bl1a BeINICaHa.

ITocie BBITUCKY IO PEKOMEHIAIIMY XUPYPra Ha3HaueHa
maasmas JaeTa U pexuM, MOJ0CKAaHUE MOJOCTH pTa
HACTOEM POMAIIKU U 0OJCTTUXOBBIM MACIIOM, POIOIKA-
JIOCh JIeUeHHE AUIMHOHOM U TpaHectaTtoM. CrycTs He-
JISJTE0, TIPU aMOyJIaTOPHOM OCMOTPE, COCTOSIHUE OOIBHON
cTabuiIbHOE, KPOBOTCUCHHUSI HE HAOIIOIANOCH, HCCIIe-
JIOBaHHE KOATYIOTPAMMBI TIOKA3aJ710 THIIOKOATYIISIHIO.

[Tpu amOynaropHoii koHcynpTanuu 12.02.16 n 17.03.16
- TUITOKOATYJISIIHSI COXpaHsiiach. [lanneHTke npoBeeHo
uccinenosanue daxropos V, VII, VIII u Bunnedpanna:
BBISBIICHO CHIDKeHHE miazMeHHoro ®.V mo 9%, uto
MO3BOJIUJIO YCTAaHOBUTH JUArHO3 HACJIEJICTBEHHOIO
nedpumnura miasmeHnoro ¢akropa V. K coxaneHuio
POACTBEHHUKOB OOJIBHOM MCCIIEI0BaTh HE YAAJIOCh.
[TanrenTtka Oblia HampaBiieHa B LEHTP reMO(UINH ISt
JaJbHEHIIero HabIIoACHUS.

Takum oOpa3om, mapareMouIHs SBISICTCS Hace-
CTBEHHBIM NeQUIUTOM KoaryssiuoHHoro @.V, penkoe
3a0oseBanne KpoBU. COBOKYIMHOCTh aHAMHECTUYCCKHUX
1 KIMHUYCCKUX MMPU3HAKOB, IMMOATBEPKACHHAA JaHHBIMU
71a00paTOPHBIX UCCICAOBAHUI, TO3BOJIMIA YCTAHOBUTH
JMMarHo3 HAcCJEACTBCHHOro NeGUIIUTA IIa3MEHHOTO
(bakropa V. J{jst AMarHOCTHKH KOATryJIONaTuii HEOOX0 UM
nuddepeHIUPOBAHHBIN MOAX0 B KaXJI0M KOHKPETHOM
clydae W NMPOBEJICHHUE CIEeIMAIbHBIX UCCIEeJOBAHUI Ha
Ka)K)lOﬁ CTYIICHU TeMOCTasa, MOCTOSTHHBIN MOHHUTOPUHT
00JIbHBIX. BBIIIEU3100KEHHOE 00CCIICUHT MPEAYTPEIKIC-
HUEC TAXKCIIBIX TEMOPpPAaru4eCKmux HpOHBJ’IeHI/Iﬁ " yaydiiae-
HUE€ KaueCTBa >KU3HH.

JIMTEPATYPA

1. AnekceeB H.A. I'emaronorus nerckoro Bospacrta. C.-
ITetepOypr: 2009; 296-310, 525-535.

2. bapkaran 3.C. B k. "PyKOBOJICTBO MO T€MaTOJIOTHH
non pea. A.W. Bopobsesa. M.: 2005; 1. 3: 16-22, 76-78.
3. Gardner J. Factor V Leiden with deep venous thrombosis.
Clin. Lab. Sai. 2003; 16(1): 6-9.

4. Mazzone D., Fichera A., Pratico G. Combined congeni-
tal deficiency of factor V and factor VIII. Acta Haematol.
2002; 68(4): 337-338.

5. Miletich J.P.,Majerus D.N., MajerusP.N. et al.Pacients
with congenital factor V deficiency. J. Clin. Invest. 1988;62:
824-831.

6. Rodak B.F., Fritsma G.A.,Keohane E.M. Hematology.
Clin.Principles and Applications. 2012. 4-ed.: 416-429.
7.Rodgers G.P.,Young N. The Bethesda Handbook of Clin.
Hematol. 2010. 2-nd ed. 265-266, 297-299.

8. Turgeon M.L. Clin. Hematology —Theory and Proce-
dures. 2012; 5-th ed.: 410-414.



GEORGIAN MEDICAL NEWS
No 7-8 (256-257) 2016

SUMMARY

CONGENITAL DEFICIENCY OF COAGULATION
FACTORV

Kvezereli-Kopadze M., Kvezereli-Kopadze A.,
Chikovani M.

Thilisi State Medical University, G. Zhvania Pediatric
Academic Clinic, Thilisi, Georgia

The study was designed to investigate the 5 year old girl
with rare bleeding disorder —deficiency of coagulation
factor V. The diagnosis was based on detail family his-
tory, physical examination and para-clinical data analyses.
The age of patient, purpura, this has been detected from
early age, positive family history, non-controlled, longtime
bleeding, inadequate trauma of the tongue, which did not
resolve after surgery, strong hypocoagulation, which was
slightly improved, after several plasma transfusions. This
allowed us to suggest the existence of the congenital co-
agulopathy, which was confirmed by the investigation of
coagulation factors - particularly the deficiency of factor
V was detected.

Keywords: bleeding disorders, congenital coagulopathy,
factor V deficiency.

PE3IOME

HACJIEJACTBEHHBIN JE®ULMT KOATYJISALIM-
OHHOTI'O ®AKTOPA V

Kgesepenu-Konaaze M.A., Keesepeaun-Konagze A.H.,
YuxkoBanu M.M.

Toumucckuti 20cy0apcmeeHHbIN MeOUYUHCKULL YHUBepcumen,
THeouampuueckas axademuueckasn kmunuka um. 1. JKeanus,
Tounucu, Ipy3ua

B pabote npuBeneHs! pe3ynbTaThl COOCTBEHHBIX HAOTIOIE-
HUH OOJBHOM NEBOYKH 5 JIET C PEAKON MaTOIOTHEH KPOBU

- HACJICICTBEHHBIM JIC(DUIIMTOM KOAT'YJSIIIMOHHOTO (paKkTopa
V. Ha ocHOBaHMM 0000IIICHUSI aHAMHECTHUCCKUX, KIIMHH-
YECKUX U MapaKIMHUUCCKUX JAHHBIX - BO3PACT OOJBHOM,
KOYKHBI IeMOpPAaru4ecKuil CUHAPOM C PAaHHEro JETCTBaA,
HEKOHTPOJINPYEMOE, IPOJOHTUPOBAHHOE, HEaJeKBaTHOE
TpaBMe KpPOBOTEUEHHE U3 PaHBI sI3bIKa, IJI0X0 MOJ/IaolIe-
©Csl XUPYPrUICCKOMY JICUCHHUIO, CTOUKAS TUIIOKOAT YIS,
YaCTHMYHO CKOPPETrMpOBaHHas MOCIE HEOJHOKPATHOTO
MepeIMBaHMUS TIIa3Mbl U HAJIMYUE STIM30/I0B JITUCTaKCUCa y
OTIIa IGBOYKH, BO3HUKJIO ITOJI03PEHHE HA HACIIE/ICTBEHHYIO
KOaryJIoraruio, 4To MOITBEPAUIOCH UCCIISIOBAHIEM KOary-
JISIIIAOHHBIX (PAaKTOPOB - ObLT BBISIBICH Ae(HUIHT (hakTopa V.
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IMMUNE CHANGES IN NEWBORN INFANTS
WITH GASTROINTESTINAL FAILURE REQUIRING INTENSIVE CARE

Kholod D., Shkurupii D., Sonnik E.

Higher State Educational Institution of Ukraine “Ukrainian Medical Stomatological Academy”’, Poltava, Ukraine

In 2015, the World Health Organization presented the
Global Strategy for Women’s, Children’s and Adolescents’
Health 2016-2030 Every Woman Every Child, the global
realisation of which will allow to reduce poverty and in-
crease the economic productivity. Within this strategy,
Every Newborn Initiative has been developed in order
to decrease the significant number of preventable deaths
during the neonatal period. Virtually all newborn infants,
who are at risk of lethal outcome, are patients of neonatal
intensive care units [1,13,15,16]. Therefore, developmental
care and survival of the newborns are the guarantee of the
existence and wellbeing of mankind; and the optimization
of the intensive care for these patients is one of the key
mechanisms for achieving universal human values.

Patients requiring intensive care have a certain degree of
immune deficiency. The classic links of critical condition
pathogenesis — hypoxia and ischemia — form the altera-
tion of tissues. Damage to tissues triggers two variants of
immune response: non-controlled systemic inflammation,
the driving force for which is the launch of the cascade of
interleukins and impaired cellular immune functions. In
adults, immune disorders develop with following stages:
acute-phase response, anergy, infection, multiple organ
dysfunction syndrome (MODS) [11,12].

In newborns, the classic way of developing such impair-
ments is impossible because of such anatomic and physi-
ological features as a high absolute content of T-suppressor
and a low activity of natural killers, decrease in chemotactic
response and the bactericidal action of phagocytes, lowered
concentration of immunoglobulins M, A, a range of inter-
leukins, cell growth and tumour necrosis factors.

Taking into account the microbial colonization of the
organism that had begun immediately after birth, actually,
against the background of immunodeficiency, it can be
assumed that newborns are threatened by the development
of systemic pathological conditions caused by infectious
aggression. In critical conditions, the gastrointestinal tract is
considered to be the main source of such aggression, which
in newborns is additionally contributed by the absence of
endogenous secretory immunoglobulins of mucous mem-
branes, neutral pH value of gastric juice, a low motor and
enzymatic activity of intestines, an active absorption via
transcytosis [5,6].

The purpose of the study was establishing pathophysi-
ological immune changes in newborns with gastrointestinal
failure syndrome (GIFS) requiring intensive care.
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The objectives:

1. To record the frequency of GIFS registration in newborns
requiring intensive care, its contribution to MODS and
sepsis development;

2. To determine the changes in the quantitative and qualita-
tive composition, functional status of lymphocytes and their
role in the development of septic response in newborns with
GIFS requiring intensive care;

3. To establish the nature and immune mechanisms of the
GIFS influence on the severity of the condition of newborns
requiring intensive care.

Material and methods. Medical documentation was
analysed and 64 newborns were assessed. The examined
newborns were undergoing treatment for conditions belong-
ing to such categories of the International Classification
of Diseases, version 10, as P20 «Intrauterine hypoxia»,
P21 «Birth asphyxia» (n=22; 34.4%) u P23 «Congenital
pneumoniay», P35-P39 «Infections specific to the perina-
tal period» (n=42; 65.6%). Among them, 44 newborns
were patients of Intensive Care Units (index group), who
subsequently were divided depending on the presence
of GIFS; 20 were patients of Neonatal Pathology Units
(control group). The groups were comparable by age, sex
representation and the nature of the underlying disease.

Before the study initiation, the informed consents from the
children’s statutory representatives were obtained, as well
as the approval from the Ethics and Bioethics Committee
of the Higher State Educational Institution of Ukraine
“Ukrainian Medical Stomatological Academy”. During
the study, the patients’ rights were respected in compliance
with the Declaration of Helsinki of 1975 as revised in 2005.

Manifestations of sepsis were recorded in the newborns
according to the current international recommendations [5],
as well as the severity of the condition using the Neonatal
Therapeutic Intervention Scoring System [17], the presence
of MODS (including GIFS) on the base of the previously
defined criteria [9].

The analysis of the white blood cell differential was per-
formed by the unified counting procedure in an automatic
counter.

The expression of clusters of T-helper (CD4+) and T-sup-
pressor (CD8+) cell differentiation and apoptosis (of CD95
+) was determined by flow cytofluorometry EPIX XL-MCL
(Beckman Coulter, USA) using flyuorisceinizotiocionat-
labeled monoclonal antibodies to the CD4+, CD8+ and
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Table. Qualitative Characteristics of Lymphocytes in the Study Groups of Newborns

Index Groups of patients, (n) M+m Me S50L-50U 3;2 g:z
Index group with GIFS?, (n=17) 17.8+2.1 17 10.5-23
CD4+, % Index group without GIFS?, (n=20) 25.743.1 24 14.5-33 2674.15 06073
Control group’, (n=18) 36+£3.4 38.5 24-44
Index group with GIFS?, (n=17) 12.6+1 11 9-15
CD8+, % Index group without GIFS?, (n=20) 12.7£2.2 8 6-18 gi 83
Control group®, (n=18) 12.2+1.1 11 9-16
Index group with GIFS?, (n=17) 1.4+0.3 15 1-3.5
IRI, RVU Index group without GIFS?, (n=20) 2.9+0.4 2.6 1.3-3.4 2?) 06?51
Control group?, (n=18) 3.240.3 2.7 2.2-3.6

CD95+ (Sorbent, Russia). Direct study of cytotoxic fraction
of CD8 + was not carried out.

The overall performance indicator for lymphocytic immune
link was calculated using immunoregulatory index (IRI),
which is the CD4+/CD8+ ratio.

The serum concentration of interleukin-1 in the blood of
the newborns was evaluated using enzyme immunoassay
test system according to the manufacturer’s protocols (in-
novation and research company Cytokine, Russia).

The level of Toll-like receptor 2 gene expression was evalu-
ated by reverse transcription-polymerase chain reaction
with the use of the RIBO-zol-B reagent kit (AmpliSens,
Russia) in the present of SYBR Green I dye. Beta-actin
gene was used as the efferent gene [3].

The statistical data analysis was performed by descrip-
tive and non-parametric statistical tests using the number
of observations (n), calculating the arithmetic mean
(M), non-sampling error (m), median (Me), quartile
range (50L-50U), Pearson’s chi-squared test (y?), Mann-
Whitney-Wilcoxon test (U), Spearman’s rank correlation
coefficient (R) with the margin of error probability (p)
at least 0.05 [7].

Results and their discussion. The analyses of the obtained
data has shown that in 44 newborns requiring intensive care
the frequency of GIFS registration was 40.9% (n=18). This
syndrome was not once registered among the newborns of
the Neonatal Pathology Unit.

In critically ill patients, in contrast with those of the Neona-
tal Pathology Unit, the immune changes concerned mainly
the lymphocytic link in the form of relative lymphopenia

(Fig. 1).

The shown data indicate a decrease in the number of lym-
phocytes in critically ill newborn infants regardless of the
presence of GIFS. According to the data shown in Table 1,
in the critically ill newborn infants with GIFS, the lympho-
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cytic changes were characterized by immunosuppression
due to the meaningful changes in the CD4+ expression and
corresponding decrease in IRI.
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Fig. 1. Lymphocyte Level (%) in the Study Groups of
Newborns

Notation: " - U=24.5, p=0.01 versus control group;

" - U=27.3, p=0.01 versus control group

However, in the newborns without GIFS, in contrast with
those having this syndrome, the decrease in the number of
lymphocytes occurred without changes in the qualitative
composition of the lymphoid lineage (Table).

In the examined newborns, the difference in the CD95+
expression, which is a lymphocyte apoptotic marker, draws
attention (Fig. 2).
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,
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Index group  Control group

without GIFS

Index group
with GIFS

Fig. 2. Level of CD95+-Expressing Lymphocytes (%) in
the Study Groups of Newborns.

Notation: * - U=60,5, p=0,006 versus control group;

- U=125; p=0,07 versus control group.
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The statistical analysis vs the patients of the Neonatal
Pathology Units established a higher level of the CD95+
expression in the intensive care newborns in the presence
of GIFS, while in the critically ill patients without GIFS,
no such difference was detected.

In the newborns with GIFS, at the Neonatal Pathology
Units, high quantitative indices of interleukin-1 were also
observed (Fig. 3.).
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Fig. 3. Level of CD95+-Expressing Lymphocytes (%) in
the Study Groups of Newborns.

Notation: * - U=103, p=0,03 versus control group;

- U=234.5; p=0,67 versus control group

Also, we noted significant correlative relationships
between the presence of GIFS in the newborns and
manifestations of sepsis (R=0.33; p=0.02, n=44). This
is also proved by the comparative analysis in the in-
tensive care patients: among the newborns with GIFS,
14 patients (77.8%) had manifestations of sepsis; and
among the newborns without it, 11 patients (30.6%) had
these manifestations (3*=10.76; p=0.001). Additionally,
a direct relationship was established between the level
of leucocytes and Toll-like receptor 2 gene expression,
which codes for synthesis of interleukin-1 beta (R=0.93;
p=0.07; n=6).

The GIFS development directly worsened the condition
of the patients, as evidenced by its direct relationship
with the evaluation of the condition severity using the
Neonatal Therapeutic Intervention Scoring System
(R=0.31; p=0.03; n=44). In addition, all the 18 (100%)
newborns with manifestations of GIFS requiring in-
tensive care had MODS. The correlation analysis has
shown a direct correlation of the presence of GIFS in
the index group patients with this syndrome (R=0.42;
p<0.001; n=44); at this, GIFS increased the number of
other altered systems (R=0.32; p=0.02; n=44).

Furthermore, a direct relationship was established between
the condition severity and the level of Toll-like receptor 2

gene expression (R=0.8; p=0.04; n=6).

Comparing the results with the literature data, it is argu-
able that the response of the lymphocytic link in criti-
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cally ill newborns differs from the typical one. Thus, for
adult patients requiring intensive care, lymphocytosis is
characteristic [2], while in newborns (especially in the
presence of GIFS) the level of lymphocytes decreases.
A similar response was observed by other authors [6]
and was associated with a decrease in the level of thy-
mosin and accidental transformation of the thymus due
to perinatal hypoxia.

The depression of CD4+ lymphocyte fraction in the pres-
ence of GIFS in intensive care newborns indicates no
mere inadequate humoral immune response but a possible
distorted immune response in general, since these cells act
as a global immune regulator [18].

The level of CD95+ expression is evidence of the lym-
phocyte readiness for apoptosis. This way is traditionally
realized as a mechanism for liquidation of immune cells,
which have accomplished their function. This mechanism
is of crucial importance in the cells that are capable of an
active production of the proinflammatory cytokines, and
thereby, support the systemic inflammatory response [2, 8].
In this particular case, these changes may be explained by
an increased antigenic stimulation in the newborn infants
with GIFS. High quantitative indices of interleuline-1 beta
also count for the antigenic stimulation due to the bacte-
rial translocation in the presence of GIFS in the intensive
care newborns, which coincides with the data of other
authors [10].

When analysing statistically significant associations be-
tween the presence of GIFS, sepsis, level of WBCs and Toll-
like receptor 2 gene expression, it is conceivable that GIFS
supports and aggravates multiorgan damages in newborns
due to hypoxic-ischemic lesions of the intestines and weak
mechanisms of the local immune defense causing systemic
reactions, which is consistent with modern scientific views
[4-6, 14], worsens the condition severity and prognosis in
the intensive care newborns.

Conclusions. In newborn infants with GIFS under inten-
sive care:

1. This syndrome is registered with incidence of 40.9%,
is a part of MODS, as well as a factor of its aggravation
and persistence;

2. Changes in the humoral immune link are observed, as
evidenced by lymphopenia, imbalance in lymphocyte dif-
ferentiation due to a decrease in T-helper fraction;

3. Humoral immune response is accompanied by the ac-
tivation of apoptosis and an increase in the level of inter-
leukin-1 beta that is realized trough the Toll-like receptor
2 gene expression, which may be explained by exogenous
antigenic stimulation;

4. Development of this syndrome directly worsens the
patients’ condition, among other things, due to producing
the systemic inflammatory reactions, too.
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SUMMARY

IMMUNE CHANGES IN NEWBORN INFANTS
WITH GASTROINTESTINAL FAILURE REQUIR-
ING INTENSIVE CARE

Kholod D., Shkurupii D., Sonnik E.

Higher State Educational Institution of Ukraine “Ukrai-
nian Medical Stomatological Academy”, Poltava, Ukraine

Newborns in critical conditions, because of the natureof
the immune system, have the greatest risk of realization of
immune deficiency, especially with gastrointestinal failure.

We analyzed 44 cases of diseases in newborns in critical
conditions and 20 cases without and studied the clinical and
laboratory signs of immunological disorders, organpathol-
ogy, gene expressionToll-likereceptor type 2. In newborns
requiring intensive care, the frequency of gastrointestinal
failure registration in 40,9%. Gastrointestinal failure leads
to increased amounts of other affected systems, severity of
systemic inflammation, gene expressionToll-likereceptor
type 2, a marker of apoptosis of lymphocytes-CD95+,
inhibition lymphocyte germ of immune system due to
fraction of CD4+,the severity of the clinical condition.
In newbornsin intensive care gastrointestinal failure is
recorded at a frequency of 40,9%, is a component of mul-
tiple organ dysfunction syndrome, increases the expression
of the geneToll-likereceptor type 2, implements violation
adequate response humoral immunity, activates apoptosis
of lymphocytes, which increases the severity of the patients.

Keywords: newborns, gastrointestinal failure, intensive
care, immunity.
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PE3IOME

NMMYHHBIE U3MEHEHUSI Y HOBOPOK/IEH-
HBIX C TACTPOMHTECTUHAJIBHOM HEIOCTA-
TOYHOCTBIO, HYKJIAIOIIUXCS BUHTEHCHB-
HOW TEPAIIUU

Xouon J.A., Mkypynuii 1.A., Connux E.T.

Buicwee cocyoapcmeentoe yuebHoe 3asedenue Yxpaurol
«Yxpaunckaa meouyunckas cmomamonoeuveckas axkade-
musy, [lonmasa, Ykpauna

HoBopoxJeHHbBIe B KPUTHYECKUX COCTOSHHUSX, B CHITY
0COOCHHOCTEH MMMYHHOH CHCTEMBI, UMEIOT HAaUOOIBIINI
PHCK peann3aiiii HIMMYHHOTO 1e(hUIITa, 0COOSHHO — IpH
HaJIMYMHU FACTPOMHTECTHHAIBHON HEJOCTaTOYHOCTH.

[IpoananusupoBanbl 44 ciaydas 3a00JeBaHHUS HOBO-
POXICHHBIX B KPUTHYECKUX COCTOSHUSX U 20 HOBOPOX-
JIEHHBIX 0e3 3aboseBanus. M3ydanuce KIMHUYCCKHAE U
naboparopHble IPU3HAKH HMMYHOJIOTHYECKHX HapyIIe-
HUW, OopraHHO# maTtojoruu, skcupeccuu rena Toll-like
peuenTopos 2 TUMA.

VY HOBOPOXAEHHBIX, HYXIAIOUIUXCSI B UHTEHCUBHOU
Tepanuy, 4acToTa PErHCTPAINN TaCTPONHTECTHHAIBHON
HenocrarouHocT coctasuia 40,9%. Hanmune ractpons-
TECTUHAIBHOM HEZJOCTATOYHOCTH PHBOINT K YBEITNUEHUIO
YHCIa APYTHUX MOPaKeHUH, BEIPAKEHHOCTH CHCTEMHOTO
Bocmaienus, sxcrnpeccun rera Toll-like pementopos 2
THTa, Mapkepa amonro3a auMmdornutos - CD95+, yrae-
TEHHIO TUM(OIUTAPHOTO POCTKA MIMMYHHOM CHCTEMBI 3a
cuet ¢ppakuuit CD4+ n CD 8+, TshkecTH KIMHUYECKOTO
COCTOSTHHSI.

YV HOBOPOXXAEHHBIX B YCIOBHSX MHTEHCHBHOH Tepanuu
raCTPOMHTECTHUHAJIbHASL HEJOCTATOYHOCTh PETUCTPHPYETCS
¢ gacrotoit 40,9%, sBIsETCS COCTABIAIONIECH CHHAPOMA 10~
JIMOPraHHOW HEIOCTATOYHOCTH, YBEITMYNBALCT IKCIIPECCHIO
reHa Toll-like perteniTopoB 2 Trma, peaan3yeT HapyIIeHUS
aJICKBATHOTO OTBETa I'yMOPaJIbHOTO MMMYHHTETA, aKTH-
BUPYET alloNTo3 JUMQOLMTOB, YTO YCHIMBAET TKECThH
COCTOSIHHS ITALINCHTOB.
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OUSNYECKOE PABBUTHUE BOCIITMTAHHUKOB JETCKUX JOMOB

'Kanxarosumsuiu I1.0., 2/lapury;mmann H.IIL., *[Tarasa E.K., ‘bepunze B./1., *llaraa K.H.

Knunuxa “Bomono”’, Kymaucu, *Munucmepcmeo mpyda, 30pasooxpanenus u coyuanbrou sauwumol I pysuu;,
STounucckuil 20cy0apcmeentbill MeOUYUHCKUU YHUBCPCUMENI;
ABamymckuil 2ocyoapcmeennoiil ynusepcumem um. [lloma Pycmasenu, I pysus

VupexxaeHue IeTCKUX JAOMOB SIBUJIOCH OTPOMHBIM JIOCTH-
JKCHHEM B O0JIACTH OXPAHBI 3[[0POBBS, a TAKIKE COIMATTBHON
3aIUTHI JICTCH, JHIICHHBIX POIUTEIHCKON 3a00THI, CHPOT
U JieTedl ¢ OrpaHMYEHHBIMH BOMOXKHOCTSIMHU. DTy pOJib, B
OIPEJIeSICHHON CTENEeHU, OHU BBINOJIHAIOT U B HACTOSIIEE
Bpems [4,9,28]. B nocieanue rosipl yCTaHOBIICHO, YTO €CIU
JlaBaTh PEOCHKY €Iy, MEIUIIMHCKOS OOCTYKUBAHHUEC U YXOI
B JIETAOME, TO 3TOr0 HEIOCTAaTOYHO, YTOOBI CAENIaTh €ro
JISTCTBO BIIOJIHE CUacTIMBBIM. boree Toro, cuuraercs, 4to
npeObIBaHNe peOCHKA B IFOOOM YUPEKIICHUH HHTEPHATHOTO
THIIA - MEJIMITIHCKAs IIpo0JieMa, 00JIe3Hb, KOTOPYEO HEO0X0-
JMO J1eduTh. OHO OOYCIIOBIIMBACT OTCTABAHKC B Pa3BUTHU
1 AMOLIMOHAJIbHBIE HAPYILIEHUS1, BO3HUKAIOLIHUE B PE3YNIbTATe
Je(hUIITA HHITBUTYaJTbHBIX OTHOIIICHUHA. Y MIIAIIINX JeTeH
9TO COCTOSIHUE HA3bIBAIOT «HAPYILIEHUEM IPUBS3AHHOCTI
[1,4-7,10-12,15,18,26,29,30]. OnHako, ciIemyeT Npu3HaTh, 4TO
MOJIHOCTBIO YIIPA3HUTH JETCKUE JIoMa HEBO3MOXKHO - JIETH
C TIIyOOKMMY HapyIICHUSMH HYXIAIOTCS B CHCIIHATAZHPO-
BaHHOM yxoje [4].

Uro kacaeTcs NpaKTU4eCKH 3J0POBBIX AETel, ONaJaroIuX
B CUJLy Pa3IMYHbIX IPUYMH B JETCKHE JOMA, yCTAaHOBIICHO,
YTO y HHUX, KaK IPaBUJIO, Pa3BUBAIOTCS HAPYIICHUS LEH-
TpaJIbHOM HEPBHON CUCTEMBI, BKJIIOUAsi MHTEIUIEKTYalIbHOE
OTCTaBaHUE, SMOLIMOHAIBHBIE PACCTPOICTBA, HAPYILIECHUS
TIOBE/ICHHSI, CHH/IPOM I'MIIEPAaKTHBHOCTH U Ae(puIMTa BHU-
MaHusl, IeTIPeCcCcHIo, TPEBOXKHBIE paccTporicTBa. Hanbosee
BBIpQXKEHHBIMH MapKepamMu OTCTaBaHUsI AETeH, Hapsay
C MCUXO(U3NOJOTHUYECKUMHU MapaMeTPaMH, SBISIOTCS
IoKa3aTeay (QU3MYECKOTO Pa3BUTHS, TEM OoJiee 4TO MX
MaHH(peCTaIysl COMYTCBYET, a HEPEIKO U IIPE/IIECTBYET
BBIPOKEHHOMY OTCTaBaHUIO B 00JIACTH IICHUXO(H3HOIIOT U~
yeckoii ctepsr [11,14,17]. B nmureparype nmerorcs ykasa-
HUSI 00 ompe/IeNIeHHON 3a1epKKe (PU3NYECKOro pa3BUTHUS
y IPaKTUYECKH 3J0POBBIX BOCITUTAHHUKOB IETCKUX JOMOB
[4-6,8,12,13,15,17,19,26,32], onqHako JaHHBIC BCE CIIEC
CPaBHHTEJILHO MAJIOYHCIICHHBI U TPEOYyIOT NallbHEHIIEro
moaTBepxkAeHUs [24]. BrIIen3nokeHHoe SIBIIIOCH 000-
CHOBAaHHUEM JIJIsl IPOBEACHHS IPE/ICTABIIEHHOH PabOTEHI.

HGJ’ILIO HCCIICAOBAHUA SIBUJIOCH OIPEACIICHUC roKazarejei
(1)I/I3I/I"ICCKOFO Pa3BUTUA 'y NIPAKTUYCCKHU 310POBLIX BOC-
IIUTAHHUKOB JICTCKUX JJOMOB (onpeaeneHHe CyMMapHOro
BOSHCﬁCTBHH HaXO0XACHUA B YUYPCIKACHUU UHTCPHATHOTO
THIIA HA (bI/ISI/I"IeCKOG pa3BUTHUC BOCHI/ITaHHI/IKOB).

Marepunaa u mMetonbl. O0cneoBaHbl 72 NPaKTHYECKU
3JI0POBBIX peOCHKA (45 MaTBINKOB, 27 IICBOYCK) B BO3paCTe
ot oxHoro a0 6 net (1-2 rona - 23 pebenka, 3-5 net - 49
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nereii) B TOmmeckoM 1 MaxuHpKaypcKoM JIoMax pedeHKa
(I'pyswust). [Turanue neteld 0CyIIECTBISIIOCH COMIACHO TH-
THEHUYECKHM HOpPMaTHUBaM, pa3padOTaHHBIM I10]] 3THI0H
MunucrepcTBa TpyAa, 3ApPaBOOXPAHEHUS U COLUAIBHON
3amuThl [py3un. Mzmepsunch poct U Bec (CM U KT'), BBI-
CUHMTHIBATUCH Ooau-macc uuaekc (BMI), cranmaptHoe
KBajpaTHoe oTkJIoHeHue (SDS) mo pocrty, Becy u 60ox1u-
Macc nHjeKcy. B Tabmunax npencraBieHbl CTaHAapTHHIC
KBaJIpaTHblE OTKJIOHEHUs. Pe3ynbpraTel cpaBHUBAINCh C
HallMOHAJILHBIMU HOpMaTHBaMH [2,3].

PesyabTarsl U ux o6cy:xkaenne. [lokazarenu pocra,Beca
u 00M-Macc WHACKCA MPEICTABICHBI B Ta0muIax 1-3.

Kak cnemyer 3 Tabmiui, 1o BceM IOKa3arelsiM BhIsSIBICHa
TEH/EHIMs K OTCTaBaHUI0. Pa3HuIa 110 MOy U BO3pacT-
HBIM I'pynnaM Obuta He3HaunMoi. Hanbonee BeipaskeHHast
TEH/ICHIIMsI K CHHYKEHUIO BBISIBIICHA B OTHOIIEHUH POCTAa, B
0COOCHHOCTH, y MaJIbYMKOB B Bo3pacte 3-5 JieT.

OOIIEenpUHATO, YTO OICHKA POCTa M Pa3BUTUs pecOCHKA
SIBJISIETCS] OCHOBHBIM Pa3/IeJIOM MPAKTUUECKOM e IuaTpuu.
Duznyeckoe 1 ICUXOMOTOPHOE Pa3BUTHUE SIBIISIIOTCS 3HA-
YUMBIMH UHAUKATOPAMU 310POBbS U YETKO Pearupyror Ha
BO3JICHCTBHS KaK YHIOTCHHBIX (DAKTOPOB, TaK 1 (PaKTOPOB
BHEITHEH cpenbl. Poct u pa3eutre peOCHKA MOMIHHCHEI BH-
JOCTICIU(UYCCKON U HHAWBHYaTbHOM IPOrpaMMe OHTO-
reHesa, KOTopast JOMOMHETCS PEryISTOPHBIMU BIUSTHUSIMU
HEHPOIHTOKPUHHON CHCTEMBI ITPH 0053aTCIIFHOM y4acTHU
CpenoBhIX (haKTOpOB. B3auMonecTBrE ITHX PEryIsITOpPOB
pocTa B OHTOTCHE3€ PealTU3yeTCsl B MHIMBH Y aTbHBIX, (e-
HOTHUITHYCCKIX 0COOCHHOCTSX OpPraHu3Ma, IOCTUTAIOIIECTO
OIIPEIICIIEHHOTO YPOBHS (PU3UYECKOTO U OUOJIOTHYECKOTO
MOTEHIIMAJIA CO CBOMCTBEHHBIMU MY (PYHKIIHOHAEHBIMU
Y aJJaliTUBHBIMUA BO3MOXHOCTSIMH [4].

K cpenoBbIM (hakTOpaM OTHOCSITCS CIICAYIOIIHE: COIUAITb-
HO-3KOHOMHUYECKOE ITOJIOKCHHE, ITUTAHUE, B3aUMOOTHOIIIC-
HUS “CeMbs - peOeHOK’, HeOIaronpHuaTHAasE IKOJIOrnIeCKast
CHUTYyAaIHs1, HU3KUH YPOBECHb METUIIMHCKOTO OOCITYKHBaHUS,
BJIMSIHAC BOWH, JIOKAJTBHBIX BOOPY)KCHHBIX KOH(IUKTOB,
mpoOJIeMBbI OCKEHIICB, alcKBaTHAs (PU3NYCCKAs aKTHB-
HOCTB C ONTHMAIBHOW HH(POPMAITMOHHON HArpy3KOH, 10-
CTaTOYHOCTH CHA, OIIYIICHUE SMOIIMOHAIEHOTO KOM(OPTa,
IJI0X0e OOpalieHue, NpeHeOpIKeHNEe K HYXJIaM JCTeH,
HAJIMYHE CTPECCOBBIX curyaruii. ColuanbHas JerpuBa-
WSl OKa3bIBaeT KOMIUICKCHOE HETAaTHBHOC BIIHMSHHC Ha
HEPBHO-TICUXUYECKOC U (PU3MUYECKOe pa3BUTHE PEOCHKA,
3aboneBaeMocTs [1,4,7,13,14].
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Manbunkn JeBouku Bcero
1-2 roga 3-5 ner 1-2 roga 3-5 ner 1-2 roga 3-5 ner
N 16 29 7 20 23 49
mean -1,38 -1,72 -1,67 -0,94 -1,47 -1,4
median -1,49 -1,74 -2,03 -0,88 -1,63 -1,5
SD 0,59 0,88 1,38 1,16 0,86 1,07
min; max -2,13;-0,1 -3,34; -0,1 -3,58; 0,55 -3,25; 1,71 -3,58; 0,55 -3,34; 1,71
Tabnuya 2. Pacnpedenenue no SDS seca
Manp4yuku JdeBouxkn Bcero
1-2 rona 3-5 ger 1-2 rona 3-5 ger 1-2 roga 3-5 ger
mean -1,34 -1,23 -1,12 -0,65 -1,27 -0,99
median -1,35 -1,23 -0,47 -0,82 -1,29 -0,96
SD 1,42 1,19 1,36 0,83 1,38 1,08
min; max -3,51; 0,84 -3,56; 1,77 -3,82; -0,04 -1,73; 0,98 -3,82; 0,84 -3,56; 1,08
Tabnuya 3. Pacnpedenenue no SDS BMI
Masbunku JeBouku Bcero
1-2 roga 3-5 aer 1-2 roga 3-5 aer 1-2 roga 3-5 aer
mean -0,71 -1,13 0,08 -0,11 -0,47 -0,71
median -1,05 -1,04 0,19 -0,37 -0,77 -0,74
SD 1,79 1,3 1,55 1,12 1,74 1,32
min; max -3,56; 2,14 -3,56; 1,71 -2,31; 1,91 -1,79; 2,04 -3,56; 1,74 -3,24; 2,04

Hapyiienue ¢pu3ndeckoro pa3BuTHs, B YaCTHOCTH THIO-
cTaTypa B pe3yibTaTre ICHUXOCOUMAIbHON MeNmpHBaIlliU
HMeEeT P CHHOHUMOB, KOTOpPBIE B KaKO-TO Mepe OT-
pakaroT 3THOMATOreHETHYECKHE 0COOCHHOCTH TaHHOTO
OTKJIOHEHHUS - KapJIHKOBOCTh B pe3yjbTaTe IJIOXOT0 00-
pameHus ¢ peGeHKOM, ACHPUBAI[OHHAS KapIHMKOBOCTb,
SMOIMOHANBHAS ACTIPUBALINS, KAPIUKOBOCTH TMPH ACTIPU-
BAI[MOHHOM CHH/POME, HEOpraHHUecKas 3a7epykKa pocTa,
KapJIMKOBOCTh MPU MICHXOCONINATBHON eNpUBAIUH, TICH-
XOCOIMaIbHAs KapIUKOBOCTh, ICHXOCOMATHYECKask KapiH-
KOBOCTb, TICUXOCOLIUAIIbHAS HU3KOPOCIOCTh, 00paTHMBbIii
TUII0COMATOTPONU3M, MPEXOAANINA THITOMUTYUTAPH3M,
obparumasi HeJOCTaTOYHOCTh COMAaTOTPOIINHA, CHHAPOM
“MmycopHoii 6aHku”. [10 KTUHUYECKUM TPOSIBICHUSM BbI-
JIEIISIIOT CIIeAYIOIINE BAPUAHThI HApYIICHUs! (PHU3HYECKOTO
PaBHUTHSA BCJICACTBHUE ICUXOCONUANBHON JSTTPUBAIINH (THIT
[ — undantunbHbIi, THH [la — runocrarypa c runepgaruei,
tun [Ib — runocrarypa 6e3 runepdariu, THII - aHOPEKCH-
yeckuif) [13,18].

OCHOBHBIMHU TIPUYMHAMH HapylieHHs (HU3NUECKOro pas-
BUTHUS BCJEACTBHE IICUXOCONMAIBHON JETPUBAINM TPU
BCEX THIIAX SIBISAIOTCS XPOHUYECKHUI CTPECC, CHMKECHUE
MPOAYKIIMA TOPMOHA POCTA, APYTHE HYHAOKPUHHBIC Ha-
pylieHus (B 4aCTHOCTH, HapyIleHus! PyHKIIMOHUPOBAHUS
ocei runoTanamyc-runopu3-opraubl MUIICHH, THIIOTaNa-
myc-runoduz-Haanodeunrku (HPA), uncynnHononooHbit
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(axrop pocra I, perynupyromiast GyHKIHsI KOPTHKOTPOIIHH-
penu3uHT (hakTopa, MPOAYKLMSA COMATOCTaTHHA, HApyIIIe-
HUS CCKpCUn FOHa}IOTpOHI/IHOB), BO3MOXXHO, pa3JIMYHbIC
MOBCACHYCCKUEC HAPYIICHUA, BKIIIOYasA HAPYUICHHUSA CHA.
OnpeeseHHOE 3HAYCHUE HMCIOT TCHETHYECKHE (DaKTOpBHI,
O6yCJ'IOBJ'II/IBaIOHH/Ie TMOBBINICHHYIO YYBCTBUTECJIBHOCTh K
CTpeccy, HaM4ne MaJloro Beca JUlsl IeCTaliOHHOTO BO3-
pacta (SGA), sxcnio3unust moja K ankoromto [13,18].

Ha namem matepuaine BeIpakeHHOE oTcTaBaHue 1mo SDS
(z-6ayyI0B) UMENIO MECTO JIMIID B €AMHUYHBIX CITydasX, MMo-
BUJIMIMOMY B CITy4asiX, KOT/Ia A€TH TOJBEPraJIlCh JCHCTBHIO
AJIKOTOJISl elle B MpeHaranbHoM nepuone. OTcyTCTBHE
CUTHU(MKAHTHOTO CHIYKEHHUS POCTA U APYTUX 1apaMeTPOB
(U3MUECKOrO Pa3BUTHSI MOXKHO OOBSCHUTH OTCYTCTBUEM
WJIM MEHBILEH BBIPAKEHHOCTBIO BBIIICH3IIOKEHHBIX (haK-
TOPOB, BKJIFOYAasl HETIOJIHOLIEHHOCTh ITUTAHUSI.

OOBIYHO MPU TUIIOCTATYPE, OOYCIOBICHHON COLMATBHON
JlenpuBalKeid, Mocjae yay4ylleHus COLMalIbHOW Cpeibl
OTMeUaeTcs CyIIECTBEHHOE HaBEepCThIBaHME pocTa. [Ipu
yityuieHus cutyanuu GpyHkunonuposanue ocu GH-IGF-1
(TropMOH pocTa, MHCYITHMHONON00HBIH (akTop pocra 1) u
ocu runoranamyc-runogus-naanodednuku (HPA) y 6omb-
mmHcTBa Aereil Hopmanusyetcs. Ocs GH-IGF-1 3naunma
HE TOJIBKO I YIy4IICHUS pa3MepoB peOeHKa, HO M ero
KOTHUTUBHOTO pa3BuTHA. He mckioueHo, yTo reHeTuye-
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CKHEC (baKTOpLI, a TaKKE POKIACHUE C MAJIBIM JJI1 T€CTall-
OHHOI'O BO3pacTa BECOM U, B OCOﬁeHHOCTI/I, AJIKOI'OJIBHOC
BO3I[€I7[CTBPI€ Ha 1104, TaK¥XE MOryT cImoco0CTBOBATE
ITOBBIIICHHON YYBCTBUTCJIBbHOCTU I[eTefI K HCTaTUBHOMY
BJIMAHHUIKO COLIMAJIBHBIX (baKTOpOB.

HyTpuninonHnast HeJOCTaTOYHOCTD, HAPSTY C COLIMATILHOM
JISTIPUBAITUCH, CIIOCOOCTBYET MCHXOCOITUATIBHOM 3aIepKKe
pocCTa B yUPEKICHUSIX HHTCPHATHOTO (3aKPBITOTO) THIIA U
BIIMSIIOT Ha BO3JIeiicTBUE NpyTuX (hakTopos. K coxaneHuto,
HYTPHUIIMOHHBIC MOTPEOHOCTH IETEH ¢ MaJIBIM BECOM TIPU
POXIICHUH CPABHUTEIILHO TPYIHO 00CCIIEUUBAIOTCS B JI0-
MaX peOeHKa; BEICOKA BEPOSITHOCTB, YTO OHU HE OYIyT MO-
JIy4yaTh UHJIUBUIYaJTU3UPOBAHHOE HY TPULIMOHHOE JICYCHHE.
CrnenoBarenbHO, TaKUE JETH MOAJIEKAT IEPBOOUEPETHOMY
nepeBony B (hocTepHyro cucreMy. ClenyeT YYUTHIBATH,
YTO y ATHX JIeTeH Jake IPU BOCITUTAHUH B CEMbE UMEETCS
OOJNBIIHIA PUCK PA3BUTHS MAJIOH OKPY>KHOCTH TOJIOBEI, YTO
TaKXKe SBJISICTCS 3HAUUTEITBHBIM PUCK-(DAKTOPOM 33IePIKKU
KOTHUTHUBHOTO pa3BUTHsL. MI3BECTHO Takxke, 4TO Hanboee
YYBCTBUTENBHBIN MEPUOJ JUIsl BOCCTAHOBJICHHS POCTa U
KOTHUTUBHOTO Pa3BUTHsI — BO3pacT A0 12 mMecsieB, uTo
YKa3bIBaeT Ha HEOOXOIUMOCTH IMEpeBoja ACTeH H3 J0-
MOB peOeHKa, TeM 00Jee UMCIOIIUX TC¢ MM WHBIC PUCK-
(hakTOpBI, YeM paHkIle, TeM Jryunie. HeoOxoanmo omHaKo
HMMETH B BUJLY, UTO B YUPEKICHUAX CTEIIEHb MEUIIUHCKOM
MTOMOIIIA HEPEIKO BHINIC (YeM B MPOOJICMHBIX CEMbSX),
OJTHAKO YacTO 3TO OBIBACT HEJAOCTATOYHBIM ISl CYIIe-
CTBEHHOTO HAaBEPCTHIBAHUSI POCTA M MHTEIEKTYyaJIbHOTO
passurus [13,14,18]

[Tonmy4yeHHble faHHBIE B ONpPENEIEHHON Mepe MOATBEPK-
JlaloT MHeHue aBTopoB [4-6,8,19,26,32] o Hanuuuu OT-
cTaBaHMs B (QPU3MUECKOM PAa3BUTHH, B OCOOCHHOCTH pOCTa,
a TaKk)Ke TICHX0AMOIMOHAIBHON cpepbl y BOCIIMTAHHHKOB
JIETCKUX JIOMOB, JaKe MPU OTCYTCTBHM Pa3IHUHBIX XPO-
HUYeCKHUX 3aboneBanuil. [To Bcell BEposSTHOCTH, NPUYH-
HaMM JaHHOTO OTCTaBaHMUs SIBJIAIOTCS TICHXOCOLUAJIbHAS
JIeNpUBaIUsl, XPOHUUECKHUIl CTpecc, CHIKEHHE MPOIYK-
IIUM TOPMOHA POCTa, APyrHe YHAOKPUHHBIE HAPYIIECHUSI
[7,16,24,27,32].

[Ipenmnonaraem, 4To sl MOJIHOLIEHHOTO Pa3BUTHUS AeTel
CHPOT, KaH/IUJaTOB B BOCITUTAHHUKH JIETCKHUX JJOMOB OoJiee
1esecoo0pa3Ho MEPEeBOANTH UX B (POCTEPHYIO CHCTEMY,
MIPUEMHBIE CEMBH. DTO OOLIENPHHATOE, MEXIyHAPOIHO
MIPU3HAHHOE CPEJICTBO JIEUECHNUS U IPEBEHIIUH HAPYIICHUI
Y MHCTHTYaJIN3UPOBAHHBIX JeTeH (PacTyIInX B 3aKPBITHIX
KoyiektuBax). [Ipu aToMm y GonbIIMHCTBA JeTeil yiydra-
ercs HopmanbHoe (yHkuuonupoBanne GH-IGF-1 u HPA
cucreM. Hopmanusarus GH-IGF-1 criocobceTByeT He TONb-
KO (PM3MYECKOMY, HO U KOTHUTUBHOMY pa3BuTHIO. Ciietyer
OTMETHUTb, YTO F€HETHYECKasl OTATOIEeHHOCTb, SGA u
AJIKOTOJIbHOE BO3/I€HICTBHE Ha IUIOJ, a TAK)Ke MO3IHUH BbI-
BOJI IETeH U3 yUpeKACHUH 3aKPhITOrO TUIIA OTPULIATEIBHO
BIIUSIIOT Ha 9 QEKTUBHOCTH IIEpeBO/Ia AeTel B (POCTEPHYIO
cuctemy yxoza [20-23,25].

© GMN

OCHOBHBIM (haKTOPOM, BIUSIOIIUM Ha TOKCHUECKHH ypo-
BEHb CTpEcca M Pa3BUTHE OCIAOMIAIOMNX 3a00NeBaHUH,
ABIACTCA CTCIICHDb HAPYLICHUS NMUTAHUA U COL[HaHLHOﬁ
JACpHUBalu.

[Mokazarenu (U3MYECKOr0 Pa3BUTHS, B YACTHOCTH POCT,
SIBJISIIOTCSL HE TOJBKO IOJIE3HBIMH OMOJIOTHYECKUMU
MHJIUKATOpaMM KadecTBa yXoja 3a JACTbMHU, HO TaKxkKe
MHAUKATOpPaMU KOTHUTHUBHOTO PAa3BUTHS JETeH C COOT-
BETCTBYIOIIMMHU pUCKaMU. MOHUTOPUHT pocTa MOCie
BBIBO/IA JIETEH U3 YUPEKJCHUN 3aKpBITOTO THUIIAa 0OPAaTHO
B CBOU CEMbHU WM B (DOCTEPHYIO CUCTEMY SIBIISIETCS KO-
HOMHYECKH (P (HEKTUBHBIM METOJIOM H3MEPEHHUS CTEIICHH
YAYYIICHHS yXOfa 3a IETbMU U CJIEA0BATEIbHO MEPHIIOM
ero JaJbHEHIIero yIydIleH s, pa3paboTKi JaJbHEHIIINX
MIpOTpaMM B TaHHOM HAaIPaBJICHUH.

Crnemyer OTMETUTb, YTO MOCIETHUE TOABI B AETCKUX JIO-
Max ['py3uu HET MpaKTUUECKU 30POBBIX NETEH, BCE OHU
[IEPEBENICHb] B T.H. IPUEMHBIC CEMBHU, CJIECI0BATEIbHO, B
JIETCKHX JIOMax OCHOBHBIE pecypchl (DOKYCHUPYIOTCSI Ha
[IOMOLIY JETSIM C TSKEJIBIMU IOPOKAMU PA3BUTHSL.

BbiBoAbI. Y NpPakTUYECKU 310POBBIX BOCIUTAHHUKOB
JIETCKUX JIOMOB B BO3pacTe C roja A0 6 JeT oTMeuaeTcs
BbIpQ)XEHHAs] TEHJCHIMS K OTCTaBAHUIO B (PU3HUYCCKOM
pPa3BUTHUU, B OCHOBHOM, 110 POCTY.
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SUMMARY

PHYSICAL DEVELOPMENT OF CHILDREN IN
ORPHANAGES

!Kalatozishvili Ph., 2Davituliani N., *Phagava H.,
“Beridze V., *Pagava K.

YClinic “Beaumond”, Kutaisi; *Ministry of Labor, Health
and Social Affairs of Georgia, Thilisi State Medical Uni-
versity; *Batumi Shota Rustaveli State University, Georgia

Aim - to define the parameters of physical development of
children in orphanages.

72 children (45 boys, 27 girls) without chronic debil-
itating diseases and condition aged from 1 to 6 years
from Tbilisi and Makhinjauri orphanages (Georgia)
were assessed. Height and weight of all subjects were
measured and BMI, height SDS (standard deviation
score) and weight SDS were calculated. Data were
compared to the normal values (national data). The
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retardation of the physical development were seen
along almost all findings. The significant differenc-
es regarding age and gender were not revealed. The
most expressed tendency to delay was expressed in
the height of boys, particularly aged 3-5 years. Our
data confirm that institution upbringing has a nega-
tive impact on the growth of children of 1-6 years
of age. In children aged from 1 to 6 years who are
healthy but live in orphanages there is a marked ten-
dency to lag behind in physical development, mainly
in height. The above-mentioned confirms the opin-
ion about negative impact of upbringing in orphan-
ages on the physical development of children.

Keywords: orphanages, children, physical develop-
ment.

PE3IOME

®N3NYECKOE PA3BUTHE BOCIIMTAHHHUKOB
JIETCKUX JOMOB

Kaaarosumsuau I1.0., 2Iapurymuanu H.III.,
*Marasa E.K., ‘bepuase B./I., *Ilarasa K.U.

YKnunuxa “Bomono”, Kymaucu,; >Munucmepcmeo mpyoa,
30pasooxpanenust u coyuanvholl 3awumol I pysuu’; *Tou-
JUCCKULL 20CYOapCMBEHHbIN MEOUYUHCKULL YHUBEPCUMENT,
*Bamymckuil 2ocyoapemeennulil ynusepcumem um. Llloma
Pycmaeenu, I pyzus

Ienb pabOTHI - OMpeeIcHHUE TOKa3aTeae HU3NISCKOro
pa3BUTHUA y MPAKTUYCCKH 300POBBIX BOCIIMTAHHHUKOB JICT-
CKHX JIOMOB.

OO0cnenoBano 72 MpakTUYECKH 3M0pOBBIX pebeHka (45
MaJIBYMKOB, 27 JIEBOYEK) B BO3pACTE OT OAHOTO 10 6 JeT
(1-2 net — 23 pebenka, 3-5 ner - 49 nereii) B TOumuc-
ckoM n MaxuupxaypckoMm nomax pebenka (I'pys3us).
W3mepsanucy pocT U BeC, BHICYMTHIBAIINCH OOJU-Mace
unaekc (BMI), crangapTHOe KBagpaTHOE OTKIOHEHHE
(SDS) mo pocty u Becy. Pe3ynbprarsl cpaBHHUBAINCH C
HallMOHAJIbHBIMU HOPMAaTUBaMMU. OTtcraBaHue B (1)1/131/1‘-16-
CKOM Pa3BUTHH BBISIBIICHO 10 BCEM IOKazaTelnsim. PazHu-
11 110 TIOJTy U BO3PACTHBIM IpyIIam OblIa He3HAYUMO.
HaI/I6onee BbIpAXKCHHAA TCHACHIOUA K CHUXCHHIO BbI-

ABJICHA B OTHOUICHUU pOCTA, B YaCTHOCTH, Y MAJIBYNUKOB
B BO3pacte 3-5 JeT.

V npakTUUYECKH 37]0pPOBBIX BOCTTUTAHHUKOB JIETCKUX JI0-
MOB B BO3pacTe OT rojia A0 6 JIeT OTMEYaeTCs BIPaKEH-
Hasl TCHIICHIIUS K OTCTABaHUIO B (PU3UYCCKOM Pa3BUTHH,
B OCHOBHOM, TI0 POCTY.
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KEJE3OAJE®PULNUTHASA AHEMUSA KAK ®PAKTOP PA3BBUTUS
ACTEHOBEI'ETATUBHOI'O CUH/IPOMA

Myanaea I'M., Pyka6ep H.C., ApbicTan JI.U., Xalinapraiuesa JI.C., Ken:keraena 3.A.

Kapazanouncxuii cocyoapcmeennviii meouyunckuil ynusepcumem, Kasaxcman

Hecmortpst Ha Oonee 4eM BEKOBOH OIBIT W3yUEHHS JKele-
3one¢umnurHoi aHemun (JKJIA), mpoGrema 1o ceif 1eHb
OCTaeTcs aKkTyaldbHOW B CBSI3M C PACIPOCTPAHEHHOCTHIO
3a00JIeBaHUS U PA3BUTHSA 0COOCHHOCTEH, 00yCIIOBICHHBIX
9KOJIOTUYECKIMH U COITAIbHBIMU ycoBusamiu [1,6,10]. B
pazBuBaromuxcst crpanax XKJIA BbIABISETCS B Ipeaenax
9,5-51% y xeHmuH u B 5,1-6% ciydaes - y MyX4HH.
Cpenu nur nokuiioro Bo3pacta KA Bcrpedaercsa y 1,1-
5,0% wmyxunH u 1,5-1,6% xernmwH [15]. B Kazaxcrane
MIOKA3aTeNIN PaclpoOCTPAaHEHHOCTH aHEMHUHU BapbUPYIOT B
HIMPOKUX MPEeax B 3aBUCUMOCTH OT PETHOHA: Y )KCHIINH
7,3-43,7%, y myxunH - 3-29,7%.

[o ompenenenuro BO3, aHeMust OTHOCUTCS K YHCITy TPeX
BEIYIMX MPHYMH MOTEPh TPYIOCIIOCOOHOH XHU3HU Y KEH-
IIMH JeTOpoaHOTO Bo3pacta [9,14]. [TocnencTBus anemMun o
CBOEH TshKECTH O0JIee 3HAYMMBI, YeM CMEPTHOCTh 1 NHBAJIH/I-
HOCTb B pe3yJibrare BoiH; B KazaxcraHe OHU COIOCTABUMBI
C TaKOBBIMH TIPH TyOepKyIIese.

OcHoBHOM TakTHKO# JTeueHus KA sSBISIOTCS Kelle30-
coJeprKaIIie mpenaparsl, KIHHIIecKast 3PPEKTUBHOCTh
KOTOPBIX OTPAHUYMBAETCS BOCCTAHOBICHHEM YDPOBHS
xKene3a, reMorIoonHa u dputporuTos [ 12,13]. Jlanabrit
METOJ JICUCHUS MPAKTUIECKH HE BIMSIET HA BBIPAKEH-
HOCTH O0II€aHEMHUYECKUX PACCTPOUCTB — oOmias cia-
60CTB, CHIDKEHHE PaboTOCTIOCOOHOCTH, TOIOBOKPYIKE-
HHUE, HEPBHO-3MOIMOHAIbHAS JIAOMIBHOCTH, TPEBOKHBIC
U JIETIPECCUBHBIE COCTOSHHUSA, HAPYIIEHUE CHA, KOTOPbIE
SIBIISIIOTCS. OCHOBHBIMHM CHMIITOMaMHU aCTE€HOBEI€TATHB-
Horo cuHapoMma [3,4,7,11]. B matorenese acTeHUN Mpu
KA Oonpiroe 3Ha4eHIE HMEET TUITOTIEP(Y3HS TOTOB-
HOTO MO3Ta ¢ )OPMHUPOBAHUEM HEHPOTPAHCMHUTTEPHBIX
HAapyLIEHUH.

BelmenprBeieHHbIE HENOCTATKH JKEI€303aMelaomen
TEepaIiy AUKTYIOT HEOOXOIMMOCTh ITONCKA HOBBIX METOZIOB
negerns JKJ{A. OgHuM U3 IepCIeKTHBHBIX HAIIPABICHUN
SIBIIICTCS TPUMEHEHHE (PUTOIPEapaToB, 00IaJaroIInx
BBIPaKEHHBIMH ITPOTUBOOKCHIAHTBIMH M aJJAIITOTCHHBIMHU
nercTBusaMy [5,8].

[lenpio TaHHOTO KCCIIEOBAHKE SIBHJIOCH OIpPEIe/ICHUE
YaCTOThI U CTEMEHH TSDKECTH aCTEHUYECKOTO CHHAPOMA U
OLIEHKA YPOBHSI COMaTHYECKOTO 3[0POBbsI Y JKEHIIUH C U
6e3 xene3onepUIITHON aHEMHN.

Marepuan u mMetoabl. B uccienoBaHusax NpuHUMAIN
yaactue 50 sxermud: 30 - ¢ KA cocTtaBuim 0CHOBHYIO
rpymry u 20 KeHITHH - KOHTPOJIBHYTO.
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Cpennuii Bo3pacT 00C/IeTOBaHHBIX JKCHIITMH COCTABUI B
KoHTpobHOM Tpymmre 30,3+2,2 et B rpyrme KA - 29,1422
roxa. KpurepusiMu BKITIOUECHHS B MCCIIEIOBAHNE SIBJISUTUCE:
Bo3pact 18-49 ner; BepuduumpoBanHsiii nuarso3 XKJA;
KPHUTEPHUSMH UCKITFOUEHNS - BO3pacT Mosioxke 18 u crapre 49
JIeT; HATMYMe HHPEKIIMOHHOTO 3a00JICBaHISL, JITXOPAI0THOTO
COCTOSIHUSI, OHKOJIOTHYECKOTO 3a00JIEBaHus, XPOHUIECKHX
COMAaTHYECKHX 3a00JIeBaHUH B CTaIHA 00OCTPEHMS, XPOHH-
YECKHX 3a0071eBaHNI B CTAINN AEKOMIICHCAINH; BCEX THIIOB
caxapHoro fuabera. [IpoBenieHHOE HecIieoBaHNE pa3peleHo
O6nosTHIecKo KoMuccHel KaparanauHCKOTo rocy1apCTBeH-
HOTO MeauIHCKoro yHuBepcnuTeTa (Nell9, mpotoxom NeS1,
ot 25.06.15 r1.). MccaenmoBanne mMpoOBOANUIIOCH COTIIACHO
TpeboBanusam cranmaproB GCP.

KputepnsMn BKIIOYEHHS B KOHTPOJIBHYIO TPYHILY SIB-
JSIHCh Bo3pacT 18-45 5etT, oTCyTCTBHE COMATHYECKHUX
3aboneBaHnil B aHamMHe3e. JKeHITMHBI U3 KOHTPOIHHON
TPYIITBI HE NMENN B aHAMHE3€ COMAaTHUECKHX 3a00IeBaHNI
1 HE COCTOSUIM Ha IUCIIAHCEPHOM YUETe y CIEHHAINCTOB.

s monTBepkaeHns nuarnosa JKJIA npoBeneHsl: oOmmit
aHaN3 KPOBH (TEMOTIIOONH, SPUTPOIHTHI, CPEIHEE COmep-
JKaHHEe TeMOTTIO0NHA B 3PUTPOLIUTE, CPEAHUIN 00BEM IpH-
TPOINTA), ONOXUMUYECKHN aHATIN3 KPOBH (CEIBOPOTOUHOE
JKeJIe30, 001I1ast )KEJIE30CBA3BIBAIOIIAS CIIOCOOHOCTD CHIBO-
poTku, depputuH). [y ONeHKH OOBEKTHBHOTO CTaTyca
HCIIOIb30BaHA MH/IMBH/yalIbHAS pErHCTPAIlMOHHAs hopma
0O0JILHOTO, BKIJIIOYAIOIIASI aHTPOIIOMETPHUYECKHE TTapame-
TPbI, CAMIITOMATHKY aCTEHHYECKOT0, CUACPOIIEHUIECKOTO,
JICIIETICHYECKOT0, BEreTO-TPO(PUIECKOr0 CHHIPOMOB; IS
BBIIBIICHUS acTeHm4Yeckoro cuaapomMa (AC) mpruMeHEeHBI
mkasia acreHrnaeckoro cocrostaust (ILIAC) JI. /1. MankoBoii -
IKCIPECC AMATHOCTHKA ACTEHMYECKOTO COCTOSIHUSI 1 IIIKaJIa
cyOopexTHBHOH oneHkn acteHnn MFI-20, mo3Bonsromas
TAIIMEHTY CaMOCTOSTEIHHO OIICHUTH CBOE COCTOsTHHE [3,6].
O11eHKa yPOBHS COMAaTHYECKOTO 37I0POBbSI IIPOU3BOINIIAC
cornmacHo Metoauke [.JI. Anmanacenko [2].

[Tomyuennrple naHHBIE 00paOOTAaHBI C MCIOIB30BAHHUEM
rmakeTa mpuKIagHeIx mporpamm «Microsoft Excel 2010»
u «Statistica 8 for Windowsy; /1s1 OLIEHKH 3HAYNMOCTH
Pa3IMYUil OTHOCUTEIILHBIX BEJIMYUH M CPEAHUX 3HAYCHUH
KOJIMYECTBEHHBIX NOKa3aTeIell IPUMEHSUICS t-KpUTepuit
CTbIOfeHTa, pa3inyusl CYUTAINCh JOCTOBEPHBIMH IIPH
yposHe BepostHOoCcTH (.95 (p<0,05).

Pe3yabTaTsl M UX 00Cy:KIeHHe. AHAIU3 PE3yIbTaToB
naboparopHoro odciiegoBanus B rpymme ¢ KA BeIsBII
JIETKYIO CTETICHb aHEMHUH - y 22 TIAIINEHTOB, CPEIHION0 - ¥ 8.
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W3y4enue perucTpaliioHHbIX ()OPM NALMEHTOB BBISIBUJIO:
B rpymie ¢ JKJIA y Bcex 00bHBIX kaslo0bl HA CIIa00CTh,
OBICTPYIO YTOMJIIEMOCTD - BEIYIIHE MPH aCTCHHYCCKOM
CHHIIpOME. Y Ka)JI0i BTOPOU OMPOIICHHOW 0OJBHOM OT-
Medasachk ojbliika npu (pusndeckoit Harpyske 15 (50%),
cepauecouenue 26 (86%), y kaxxnoi Tperbeit 8 (26%) - uyB-
CTBO HEXBATKH BO31yXa, YTO CBUACTCILCTBYCT O HAJIMYUU
HUPKYIATOPHO-TUIIOKCUYECKOTO CHHAPOMA, KOTOPBIi
yCyry0iIsieT TeueHrne aCTeHHYECKOTO CHHIPOMA.

Cpeu JKeHIIUH KOHTPOJIBHOM I'PYyMIbl HA MEPBBIN IIaH
BBICTYyIAJIa ’aj00a Ha JJOMKOCTb U BBINaJICHHE BOJIOC - 9
(45%), uTO, OUEBUIHO, CBSA3aHO C HEIOCTATKOM B OPTaHU3-
Me BUTAMHHOB U MUKPOJIEMEHTOB U JJATEHTHBIM TEYCHHEM
3a00JIeBaHUs SHAOKPUHHOM CHUCTEMBI; Ha BTOPOM MecTe
- KJIaCCUUECKHE NPOSIBICHUS CUHIPOMA XPOHUYECKOU
yCTanoCTH: ¢1aboCTh U ObIcTpast yromisiemMocts 6 (30%);
Ha TPEThEM - INCTICTICUYECKUI CHHJIPOM B BUIEC M3)KOTH U
OTpBIKKH 5 (25%). OCHOBHBIE KaI00bI TAIIMEHTOB TPE/-
CTaBJICHBI Ha Auarpamme 1.

Hecmorpst Ha TO, 4TO KEHILUHMHBI KOHTPOJIBHOM I'PYIIIbI
HEe CTpajalli COMaTHYeCKUMHU 3a00JICBAaHUSIMH, Y HHUX
OTMEYCHBbI HE3HAUUTEJIBHBIC MIPOSIBICHUS ACTCHUUYECKOIO
CHHAPOMa, KOTOPbIE HE COOTBETCTBOBAJIU KAKOMY-JIHOO
COMAaTHUYEeCKOMY 3a00JICBAHHIO U PACLICHUBAINCh KaK IPO-
SIBJICHUS [IPEIMEHCTPYaJIbHOIO CUHAPOMA, METE03aBUCH-
MOCTH, CHHIPOMa XPOHUYECKON YCTAIIOCTH.

100

acTpan  CopauebuaHuE MANora w oTpsea

npumeuanue: * - p<0,05

Juaepamma 1. Ocnoguvie sicanodvt nayuenmos ¢ KA u
6 KOHMPOJIbHOLL 2pynne

Bripaxennocts AC mpsMONPONOPIMOHATBHO 3aBUCUT OT
YPOBHSI TeMOITIOOWHA, YTO OTpaXkeHO Ha auarpamme 2. AC
BcTpeudaercst B 100% cimydaeB kak B rpymme ¢ | cteneHsro
aHeMud, Tax 4 co I, npu sToM y nanueHTos ¢ I creneHsto
aHeMUH BbIpakeHHOCTh AC COOTBETCTBYET YPOBHIO ci1adast
(72,8%) n ymepennast (27,2%), y mauenTos co II ctenensto
- cunbHas actenust (12,5%). Cpeau naiueHToB ¢ [ crenensio
AQHEMMH CHJIbHAsI aCTCHHS HE BCTPeYanach.

IIpu 0OpaboTke pe3ynbTaToOB IIKAJIbl ACTCHHYECKOTO
cocrosHus (IITAC) ycTaHOBIIEHO, YTO HAJIMYME aHEMHUH
croco0cTByeT ycyryonenuto nposieiaenuit AC, uto npen-
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craBieHo B Tabmuie 1. Y manuentos ¢ JXXJIA acrenus
nposiBisiiack B 100% cimyuaes, npu 3ToMm otmedancs AC
CHJIBHOW BBIpaskeHHOCTH (6,7%). B koHTpOnbHOIM rpymne
aCTEHUS BBIABICHA Y 55% MaI[MEeHTOB U COOTBETCTBOBAJIA

C1a00i ¥ YMEPECHHOM CTETICHSIM.
Anemus I crenenun

Ocnatas Mymepeddas @counsHas

Amnemus Il crenenn

Bcnabas Eymepennas Ocowibhas
ﬂuazpwwvza 2. Bblpd.?fceHHOCmb acmerHuu 6 sasucumocmu
om cmenenu anemuu (%)

[llkana cyobekTuBHOMN oleHku acternnu MFI-20 momu-
TBepAMIa ee Hanuuue y Bcex manueHToB ¢ KA. Co-
rimacHo pesyabraram MFI-20, B OOJBIIMHCTBE Cly4acs
OTMeuaeTcsi CHUKEeHUe (PU3NUECKON aKTUBHOCTH, TIpeBa-
JIMPYSI CPEIM CUMITTOMATHKH ITPH TPEX CTEICHSIX aCTCHUU
(53,3%), y 36,6% oTmMeuaeTcsi CHUKEHUU MOTHUBAIUH,
YTO XapakTepHO sl yMepeHHOW acTeHuu, y 33,3% -
CHMIKEHUE aKTUBHOCTH, 4alle MpH cilaboil acTeHuH,
MICUXUYECcKas acTeHUs BcTpevaeTcs y 3,3% manueHToB
¢ cutbHBIM AC. B KOHTpOJIBHOM Ipy1ine o0mas acTeHusI
BbisiBiIeHa Y 40% onpoiueHHbIX, B 20% - cHIKeHue Gpu-
3U4EeCKOM aKTUBHOCTH, Yallle OTMEUYAETCA Yy MallUeHTOB
C YMEpPEHHOU CTemeHbl0 acTeHuu, B 15% - cHUKeHUE
AKTMBHOCTH, XapaKTEepHO JJI1 MAlMEHTOB CO cliaboii
crenenbpio actenun, B 10% - CHHIKEHUE MOTHBAIUU
OTIpe/IeNICHO y MalMeHTOB 0e3 acTeHUH.

OrneHka ypoBHSI COMaTHYECKOTO 370POBbsI IO METOJIUKE
Ananacenko B.T. BbIsiBHIIa HU3KHE TTOKA3aTeNu M0 HHACKCY
Mmaccol Tena (MMT) y xennmn ¢ JXKJIA 3a cuer masoro
Beca 00CIIeAyeMbIX, a TAKKE MO MOKA3aTe/IsIM KHUCTCBOM
JIMHAMOMETpHH [2].

Huskue nmokazarenu ypoBHs COMaTHYECKOTO 3I0POBbsI OTMEUe-
HBI Y 00CJIETyeMBbIX T10 KU3HCHHOMY HHICKCY Jierkux (JKIT),
3HAQUEHHUE KOTOPOTO B KOHTPOJIbHOW TPYIIE COCTABUIIO
54,2+5,4 mut/k, B riccaemyemotii - 57,0+2,9 mr/kr. [okazaresnu

73



MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
LSIS@HOZIRM LSFIRNGO6(M LOSLLI6()

Tabnuya 1. Cpasnumenshas xapaxmepucmura acmenuieckoeo cunopoma no LHIAC

Crelnens KIA KoHnTtpoabHas rpynna P-YPOBEeHb
acreHnu N P% +/I1 N P% U
crabast 19 63,3 (-12,5;23,6) 5 25 (-17,5;22,3)
yMepeHHast 9 30 (0;2,52) 6 30 (0;3,00) 0,05007
CHJIbHAS 2 6,7 (11,2;11,9) 0
0e3 acTeHnH 0 9 45 (-21,6;31,6)

npumeyanue: * - p<0,05; N- uucno nayuenmos; P% - % nayuenmos om obwe2o Konuvecmad,
+/[U- 0osepumenvhblil unmepean

Tabnuya 2. Konuuecmeennas oyenxa ypoes 300po6uvs sicenuun ¢ KA

Ioka3zareu Kounrtpoas KIA
UMT 23,105+0,7 21,1+0,5
Garmbt 0 0
KT, mir/kr 54,2 £ 54% 57,0£2,9
Garbt 2 3
KucreBast muaamomerpusi/Macca tena % 35,7+0,9 37,2+ 1,26
Oarutbr -1 -1
Wupnexc PoOMHCOHA MM.PT.CT. 75,6+4,25 88,5+£12,0*
Bbannb 3 0
Bpewms Boccranosnenust YCC, ¢ 180,0+8,2%* 225,0,0+£9,24*
Bannb -2 -2
CymmMa Gasios 2 0
OO01as OI[eHKa YPOBHSI 3[0POBbS Huszkuit Huszkuit
Cpennue ncxoansie Janabie A/l 107,7 £2,06 113,1 £2,4
Cpennue ucxoausie nanasie YCC 70,2+3,8 78,353+ 2,2

npumeuanue: *- p<0,05— mescdy konmponvrou u epynnoit KA

MBILIEYHON CHUJIbI B KOHTPOJIBHBIX MCCIIEA0BAHUIX — JMHA-
MOMETpHSI KHCTH PyKH y sKeHIuH 0e3 JK/IA konebarnrich B
npeaenax 35,7+0,9 kre, npu KA - 37,2+1,26 xre.

PesepBHbIC BOBMOXXHOCTH KapHOPECITUPATOPHOH CHCTe-
MBI BEIYHCIISUTH 10 nHAekcy Poonncona (UCCxAc/100).
B xoHTponbHOM rpynmne on coctaBun 75,6+4,25; y xeH-
muH ¢ JKJA - 88,5+12,0 (p<0,05). Obpamaer Ha ceds
BHHMAaHHUE pa3jnyue Mo BPEMEHN BOCCTAHOBJICHUS Ya-
cToTH cepaeuHbIx cokpamenni (YCC) mocie pukcupo-
BaHHOM KapMOHArPy3KH, KoTopoe cocTtaBuiio 180,0+8,2
¢ y 310poBeIX U 225,0,0+9,24 ¢ y 6ompHBIX KA.

[To pesynbraramM H3y4eHUS COMATUYECKOIO 310POBbS 110
Metonuke Amnanacenko JI.I., naHHbBIe KOTOpOro mpen-
CTaBJICHBI B TaOuuIle 2, yCTAaHOBICHO, YTO KaK B IPyIIIeE
skeHIUH ¢ JKJIA, Tak 1 B KOHTPOJIBHOM IPyIIE YPOBEHb
COMAaTUYECKOTO 3J0POBbS HUCXOJHO COOTBETCTBYET IO-
Ka3aremo «HU3kui». OgHako mpu 3ToM B rpymme KA
o0muit 6ann Hke (0 6asIoB), yeM B TpyIIe KOHTPOIIs (2
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6amna). Takum 0O6pa3om, MOXKHO 3aKITIOUUTh, YTO YPOBEHb
COMAaTHUYECKOro 3J0poBbs Mo mikane Amanacenko JL.I. y
JKEHIIMH, Y9aCTBYIOIINX B KIMHUYCCKOM HCCIICIOBAHNH,
COOTBETCTBYET MOKa3aTeIi0 «HU3KUI» 3a CUET TIOHMKEH-
HBIX PE3EPBHBIX BO3MOXXHOCTEH KapJHOpeCHUpaTopHOi
CHCTEMBI ¥ CHJIOBBIX KaU€CTB, OPE/ICIISIEMbIX THHAMOMET-
PHUYECKHM CTIOCOOOM.

BeiBoabl: B pesynbrare NpoBEAEHHOIO UCCIAEI0BAaHUS
ycTaHoBIIeHO, 4To AC BcTpedaercsl y BCeX JKEHIIUH C
KA, B OONBIIMHCTBE CIy4acB COOTBETCTBYET CIIA0OH
ACTEHUU, BBIPAXKEHHOCTb ACTEHUM TSKENEe MPU BTOPOI
CTEINeHN aHEeMHH, HanOoJiee BHIPAKEHO CHIKEHHE (PU3H-
YECKOH aKTMBHOCTH. YPOBEHb COMAaTHUECKOTO 310POBbs
XapaKTepU3yeTCs KAK HU3KUI BBUY HATTMUYMS XPOHHUYECKO-
ro 3a0oseBanus, B JaHHOM cirydae JXKJIA. Takum oOpazom,
nanuenTtam ¢ JKJIA, Hapsiay ¢ 3aMecTUTENbHON Tepanuei
IperapaTamMy Jkelie3a, [eJIecoo0pa3Ho Ha3HaueHHE Jie-
KapCTBEHHBIX CpeAcTB A koppekuuu AC, B 4aCTHOCTH
(UTOATANITOTCHOB.
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SUMMARY

IRON-DEFICIENCY ANEMIA AS A FACTOR OF
DEVELOPMENT OF ASTHENIA SYNDROME

Muldaeva G., Rukaber N., Arystan L.,
Haydargalieva L., Kenzhetaeva Z.

Karaganda State Medical University, Kazakhstan

The aim of this research was to determine the frequency
and degree of severity of asthenic syndrome (AS) and es-
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timation of physical health of women with iron-deficiency
anemia (IDA) and without it. 30 women were inspected
with the set diagnosis of IDA and 20 nearly were healthy.
All participants were assessed according objective sta-
tus. AS was determined by the scale of estimation of as-
thenia - Scale Asthenic Conditions (SAC) of LD Malkova,
the scale of subjective evaluation of asthenia (MFI-20).
Level of somatic health was appraised by methodology of
LG Apanasenko.

As aresult of research it was found that in 100% of women
with IDA , which more often occurs with expressed hypoxic
syndrome, that aggravates a process of AS. The severity of
AS directly depends on the degree of IDA. The presence of
IDA contributes to decreased physical activity of patients
because of progressive weakness and fatigue. The level of
physical health is rated as “low” due to low reserve capac-
ity of the cardiorespiratory system and power qualities. In
the control group, incidence of AS is significantly lower
(40-55%) and the degree of severity in most cases is weak
and moderate.

The obtained data allow to make the conclusion that the
medicines for correction of AS must be necessarily included
in therapy of IDA.

Keywords: iron-deficiency anemia, asthenia syndrome,
women, fertility age, physical health.

PE3IOME

'KEJIE3OJE®UIINTHASI AHEMUS KAK ®AKTOP
PA3BUTHSI ACTEHOBETETATHBHOTO CHH-
JTIPOMA

MyanaeBa I'M., Pyka6ep H.C., Apbictan JL.HA.,
Xaiipapraauena JI.C., Ken:xeraesa 3.A.

Kapaeanounckuii 2ocyoapcmeentviti MeOUYUHCKULL YHU-
sepcumem, Kazaxcman

I{enbro TaHHOTO MCCIIEAOBAHHUE SIBUIOCH OINpPEIeIeHUe
YaCTOTHI U CTETMCHHU TSDKECTH aCTEHUYECKOTr0 CHHPOMA U
OLICHKA YPOBHSI COMaTHYECKOTO 3/[0POBbsSI Y KEHIIUH C U
0e3 xene30ePUIMTHON aHEMUH.

O6cnenoBano 50 sxeHmuH: 30 - ¢ xene3oneUIIUTHON
anemueit (KIIA) cocraBuinm ocHOBHYyM Tpymnmy u 20
JKCHIIIH 0e3 Hee - KOHTPOIbHYI0. BeeM KeHImHaM TIpo-
BEJICHA OIICHKa OOBEKTHUBHOTO CTaTyca. [ BBISBICHUS
acteHn4yeckoro cuaapoMa (AC) MPUMEHSUIHCH IIKAJIBI
OIICHKH aCTeHHH - IKaj1a actreHmdeckoro coctostaus (ILIAC)
JI.JI. MankoBoii, mkana CyObeKTHBHON OIICHKH aCTCHHUU
MFI-20; niist OLIeHKH YPOBHSI COMAaTUYECKOTO 30POBbS
HCToJIb30BaIach Meroauka JI.I. AmanaceHko.

B pe3yiabTaTe MPOBCACHHOIO0 HCCICAOBAHUA YCTAHOB-
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neno, uto AC Bcrpedaercst y 100% sxenmun ¢ KA,
Yalie NPOTEKAET C BBIPAXKCHHBIM IIUPKYJIATOPHO- TH-
MMOKCHYECKUM CHHAPOMOM, ycyryOumsst teuenune AC.
Tsxects nposiBienuss AC HanmpsMylo 3aBUCUT OT
crenenn JKJIA. Hanuune JKJIA cmocoOGCTByeT cHHU-
KEHUIO0 PU3NIECKON aKTHBHOCTH MAIlMEHTOB, BCIE-
CTBHE MpOTpeccupyromeil ci1adboCcTH U MOBBIIICHHON
YTOMJISIEMOCTH. YPOBEHb COMAaTHYECKOTO 3/10POBbS
OIEHUBAETCS KaK «HHU3KHH» 3a CUET MOHMKECHHBIX
PE3CPBHBIX BO3MOXHOCTEH KapAuOpecnupaTopHOi

MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
LSIS@HOZIRM LSFIRNGO6(M LOSLLI6()

CHCTEMBI U CUJIOBBIX KaueCTB. B KOHTpOJIbHOU Ipynne
yacTtoTa BeisiBieHust AC 3HauntenpHo Huxke (40-55%)
Y CTENEHb BBIPAXKEHHOCTHU B OONBIIMHCTBE CIy4yaeB
COOTBETCTBYET CJIab0l U YMEPEHHOM.

Ha ocHoBaHUM JaHHBIX, TOTY4YEHHBIX B X0/I€ TPOBEACHHOTO
uccnenoBanus, y namuentos ¢ JKJIA, Ha psny ¢ 3amecTu-
TEJIBHOH Tepaluell mpenapaTamMu jxkernesa [eaecoo0pa3Ho
Ha3Ha4YeHHE JICKAPCTBEHHBIX CPEACTB i Koppekuun AC,
B YAaCTHOCTH (PUTOAJAlITOTCHOB.
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NCCIEJOBAHUE JIUIINJ10B CEMSAH VITEX AGNUS CASTUS L.,
MHNPOU3PACTAIOLIEI'O B I'PY3UHN

Kukanumsuiau b.H., 3ypa6amsuiu /1.3., Cynaxkpenunze LI.I1., Mananus M.A., Typa6eaunse JI.I.

Tounucckuit 2ocyoapcmeennvlil MeOuyunckull yuusepcumem, Mucmumym gapmarxoxumuu um. . Kymamenaose,
Lenmp ncuxuuecrko2o 300p06bsi U NPeseHYUU HAPKOMAHUU,
Tounucckuii eocyoapcmeennuiil ynusepcumem um. M. [ocasaxuweunu, I pysus

Butekc - npyTHSIK OOBIKHOBEHHBIH, ABpaaMOBO J€PEBO
(Vitex agnus castus L) npencrapinsier co00ii peBOBHTHBII
KyCTapHHMK ceMmelicTBa BepOeHOBEIX (Verbenaceae), no-
cturaet BbICOTHI 110 4,0-8,0 MeTpoB, 001aacT MUPOKUM
apeayioM MpOM3pacTaHus, CONHIEBBIHOCIUB, XOPOIIO
ACCUMMJIMPYETCS] Ha CYTJIMHKAX, ECYaHBIX X KAMEHHCTBIX
10YBax; NMEET IIUPOKOE PacIpoCTpaHeHue B0k YepHo-
Mopckoro rmobepesxusi. HazBanue KycrapHUKa ITPOU30IILIO
OT JIATHHCKOTO cJIoBa Bsi3ath (Vieta), T.K. €r0 BETBH OObIK-
HOBEHHO HCIIOJIb30BAJINCH JUISl TIFICTCHUST XO3HCTBEHHBIX
npeameroB. OnHaxo, emie B [V Beke 10 Halel Spbl INCThS,
TUTOZIBI, CeMEHa KyCTapHHKa ObLIN XOPOIIO U3BECTHEI B 00-
JIaCTH HapOAHOW MeanIMHBL. Ha 310 ykassiBan [ unmokpar,
PEKOMEH TSl HCITOJIb30BaTh AKCTPAKTHI IIJI0/JOB BUTEKCA [UIS
JICYCHUH JKeHCKUX Henomoranuii. B ['perun BuTekc noiry-
YU Ha3BaHUC IIETIOMYIPCHHBIN (Agnus castus).

BuTtekc 1BeTeT ¢ MioIIsl 10 KOHIIA OKTSAOPSI, TUIOZIOHOCHT B
okTs10pe-Hostope. [Tnox npencrapisieT co0oit IIapoBUAHYIO
CYXYIO YETBIPEXTPaHHYIO KOCTSHKY AMAMETPOM 3-4 CM.
Ero cymar npu temneparype He Beie 40°C. brnarogaps
OCTPONPSHOBOMY BKYCY CEMSIH, TUIOJbI MMCIOT TaKXke
KyJIMHapHOe NpuMeHeHune. VX 100aBisioT B Cymbl, Bape-
HBsI, MSICHBIE OJII0J1a, TOJYKOMUEHHBIE KOJIOACkl, pHIOHBIC
KOHCepBBbI. UTO KacaeTcst NCTIOIb30BaHNUS IUIO0B BUTEKCA
B MEJHIMHE, €ro NCIONIb30BaIy Ha KaBkase: 3KCTPaKThI
CEeMSIH MPHUMEHSIJIINCh IPU MaJsIpUH, XPOHHUYECKHUX 3a-
OoNIeBaHUSX TICUEHH M CEJIC3EHKH, KEHCKHUX Oose3Hsx. B
HapoaHoW MeannuHe KaBkaza sKcTpakThl ceMsiH Burekca
HAIUIM OTMPOKOE ITPUMEHEHHE B JICYCHUN BCEBO3MOXKHBIX
KOXKHBIX 3a00JICBaHUMH.

CornacHo AaHHBIM HapoOAHOHM MeauuuHbl [8], momy-
YeHHBIE M3 CEMSH IIJIOJOB BHTEKCAa Macja CII0COOHBI
yIydIIaTh COCTOSHHE KOXKHM, OKa3blBasi cMsrdaroliee
U BOCCTaHOBUTENbHOE AeiicTBue. [IpenoTBpamaror
MOTEpIO BIIArM M BBICHIXaHUS KOXH. briaronaps namu-
YHI0 BUTaMHHA E OOMJIBHO HAacHIIAIOT KOXKY BJIAarod u
KHCIIOPOJIOM, JIENAI0T ee Oosee yrnpyroi n GapxarHoil.
B cpenneit A3uu n na KaBkasze HacTOl 1IBETOB UCIOJIb-
3yeTcsl Uil BaHH MPH KOXKHBIX 3a0oseBanusx. [llnpoko
pacnpocTpaHeHO MHEHHE, YTO MAacjo CEeMsSH BHUTEKCa
CIIOCOOHO YCKOPSITh pEreHepanuio TKaHed W HaJeKHO
3aIIMINAET OT COJIHEUHBIX OKOTOB, HEMOCPEACTBEHHO
JIeHCTBYSI Ha CTPYKTYPY STIHTEIHAIbHBIX KIETOK, 00e-
creuynBas AuGPepeHIUpoBKY U (HHU3HOIOTHIECKYIO
¢dyHKUMIO ntuTenus [6].
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ITmonmer Vitex agnus castus comepxat [6] B O0ibIIOM
KOJIMYECTBE KapOOHOBBIC KMCIIOTHI JKUPHOTO psija (Mypa-
BBUHYIO, YKCYCHYIO, IPOITMOHOBYI0, MACIISIHYIO, BaJlepHa-
HOBYIO), aJIKaJou/ibl, BUTaMUH C, TyOMIIbHBIC BELIECTBA,
KyMapuHBbI, (J1aBOHOUABI (KAaCTUIMH, KBEpLETAreTHH,
kemriepod) ¥ 3pHUpHBIE Macia, B COCTAaB KOTOPBIX BXOIST
IIMHEOJ, JINHOJICH, THHEH, cabuHeH. B skcTpakTax mionos
Butekc uneHTHGUIMPOBAHBI COSTMHEHHS: BUTEKCHH, Ka-
CTHLIVH, apMETHH | psif puTtoscTporeHos [11].

Bce wactu pacreHust copepxkar UpUIAOUbI (ayKyOuH,
aruosun), (aBoHOMABl (KAaCTHLUH, U30BUTEKCHH, OpH-
CHTUH, U300PHEHTHH), a TAaK)Ke aJIKaJIOUbI, 1yOUIIbHbIC
BEIIECTBA, BUTAMUHBI, MUKPOAJIEMEHTHl U 3(UPHBIC
Mmacia. B cocraB adupHOro macnia JIMCTEEB BXOIAT: O U
B-ruensr (mo 40%), muneon (B npenenax 25%), cabuHeH,
MaJIMHUTHHOBAS KHCJIOTA, XMHOH, TMMOHEH, JINHUMOJT, KaM-
¢opa, 6opHmanerar. B cocrase aupHOro Macia 1ionoB
WACHTU(QHUINPOBAHbI TMHEH, CAa0MHEH, MaJIbMUTHHOBAS
KHCJIOTA. DKCTPArupOBaHHOE M3 TUIO0B BUTEKC KHPHOE
Maciio COJIEPKHUT MYpPaBbUHYIO, YKCYCHYIO, MacJsHYIO,
BAJICPUAHOBYIO, KAITPOHOBYIO KHCJIOTHI.

B HacTos1€e BpeMs 3KCTPAKTHI MJI0A0B BUTEKCA IUPOKO
UCTONB3YIOTCs B MenuiHe. Ha ux ocHOBE co3faHsbl mpe-
naparsl, BXOzsIue B 10(paMIHOMUMETHUYECKYIO TPYIITY
neiictBua. K HUM OTHOCSTCSI arHyKacTOH, MacCTOIMUHOH,
LUUKIOAUHOH, MacToroi [5]. dopMa Belllycka MacTorosia
—Ttabnerku. OnHa TabNeTKa COAEPIKUT CYXOH AKCTPAKT ILIO-
JI0B npyTHsIKa oObrgHorO0 (Vitex agnus castus) - 3,2-4,8 mr,
4yTO c00TBETCTBYET 40,0 MI BEICYILIEHHOTO PACTUTEIEHOTO
ceIpbsi. Ha ocHOBE pOHIOMHU3UPOBAHHOIO HCCIEI0OBAHUS
JKCHIIMH C MacTaJIrMeH, 00yCIOBICHHOH NPHUMEHEHHEM
KOHTPALENTHBHBIX MPENapaToB (IIOBBIMICHHAST CEKPELHs
MPOJIaKTUHA), TI0OKa3aHO, YTO IKCTParupoBaHHbIC U3 BHU-
TeKca ONIMKIMYECKUE TUTEPIICHBI, CTIOCOOHBIE CBSI3bIBAThH
OITMOMTHBIE PELIETITOPHI ¥ -3HI0P(UHBI, 001a/1a10T TaKKe
BBICOKOH JT0(haMHHEPrUueCcKOM, MPONaKTHHUHTNOUPYIO-
1iei, XONMHEPTUYECKONH U SKCTPOreHHON aKTUBHOCTBIO
[10]. TTokazano [11], uTo HECMOTpsI HA OTCYTCTBUE TOp-
MOHOB, 9KCTPAKTHI TIOZI0B BUTEKC CIIOCOOHBI BIMSATH Ha
TOPMOHAJIBHBIH OaIaHC JKEHCKOTO OPraHN3Ma, CTUMYIUPYS
rurnodus ¥ NMOBBIIIAsT BBIPAOOTKY JIOTCHYpHUHA; HHIHOH-
PYIOT BBICBOOOYK/ICHHE MTPOJIAKTHHA OJ1arofapst BIMSIHUIO
Ha oamunoBble /-2 penentopsl. KocBeHHBIM 00pa3om
MOBBIIIAETCS] YPOBEHD MIPOreCTEPOHA U ONTUMHU3UPYETCS
ero OaJlaHC € 3CTPaIUOJIOM. DKCTPAKTHI PEKOMEH/IOBaHEI
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B Clly4yasdX HapylIeHHs MEHCTPYalbHOTO LUKIA, MpPEN-
MeHCpraHLHLIX HaHpﬂ)KeHHﬁ, FI/IHepHpOHaKTI/IHeMHI/I u
Oecroaus.

XapakTepu3yst (hapMaKoIOrH4ecKie BO3MOXKHOCTH BUTEKCA
Wauttke W., Yarry H. et al. [12], cuuratoT, uto oH oOaagaer
MIPOTHBOBOCHAIUTEIBHBIM, ICTPOr€HONIOA00HBIM, aHTH-
(GyHraabHBIM, aHTAMUKPOOHBIM U CEIaTUBHBIM JICHCTBU-
sMu. CIIUPTOBYIO HACTOMKY M3 3peJbIX IUIO0B BUTEKCA
B HAapOJHOW MEAMIIMHE HCIOJB3YIOT MPH 3a00JICBaHUSIX,
COTIPOBOK/IAIONIMXCS MO/IaBJIICHUEM HACTPOCHUS, MPH
criepMaropee M UMIIOTEHIMHU. B My»ckoM 0oqubuinHre
PEKOMEHTyeTCsl JUIsl YIPABICHUsSI YPOBHSI TECTOCTEPOHA.
XO0poII0 M3BECTHO, YTO DKOJIOTHYECKHE O0COOCHHOCTH
MIPOM3POCTAHMUS CITIOCOOHBI MEHSITh KOMITO3UIIMIO M KOJIU-
YECTBEHHBINH COCTaB pacTUTEIBHBIX Maccen [8]. AHanu3
JIMIUIHOTO COCTaBa Macia, SKCTParupOBaHHOTO U3 CEMSIH
IUIOJIOB BUTEKCA OOBIKHOBEHHOT'O, NMPOU3PACTAIOIIETO B
I'py3un, He npoBoauICs.

Llemnbro MCCIIeIOBAHUS SIBUIICS AHAN3 JIUITUIHOTO COCTa-
Ba CEMsH IIJIOIOB BUTeKca 00bIkHOBeHHOTO (Vitex agnus
castus L), mpouspacraromiero B ['py3um.

Marepuau u MeToabl. OOBEKTOM UCCIICIOBAHNUS IBUIIUCH
ceMeHa IUI0A0B BUTEeKca oObikHOBeHHOTO (Vitex agnus
castus L), KyIbTHUBUPOBAHHOTO Ha OINBITHOM y4acTKe
Wucturyra dapmakoxumun um. U. Kyrarenanze. Bos-
JyIIHO-CyXue ceMeHa (Temneparypa cyuku 40°C) mnonos
BUTEKCA YETBIPESIKIbI IKCTparupoBaiu H-rekcaHom mpu
KOMHaTHO# Temriepatype (cootHomenue 1:5). M3pneuenus
00beMHsITNCh. BakyyM-pOTallMOHHBIM HCIIAPUTEINIEM OT-
TOHSTH opranuydeckuii pactsopurens. C Beixoaom 1o 10%,
[0 OTHOLICHHUIO K BO3AYIIHO-CYXOMY CBIPBIO MOJyYalu
Hetpansablie aunuas! (HJT) B hopme macnsiHucTol Maccol
3€JIEHOBATOro 1BeTa. HelTpanbHble JIMNINUAbI pa3Melany
Ha IJIACTHHKAaX, HOKPBITHIX cuiukarenem LS 5/40 ¢ 13%
THIICOM B CJIGAYIOIIUX cucTemMax: 1) nerponeinsiii a¢up-
JIUDTHIIOBBIN 2Up-yKcycHast kucioTa (85:14:1); 2) rek-
caH-auITIIIOBBIHA 3¢up (1:1). [nactunku npossistian 30%
BOJIHBIM PAcCTBOPOM CEPHOM KHCJOTHI C MOCIEAYIOINUM
HarpeBOM M BO3JICHCTBHEM MapaMy HOJIA.

ITocpencTBoM CTaHAAPTHBIX METOIOB OMPEACIISUTH (PU3UKO-
XUMHYECKUE KOHCTAHTBI Maclia: BBISIBJICHO KHCIIOTHOE YHCIIO
B npenenax 2-3 MrKOH, yucno omMblieHHs] B HHTEpBaie
180-200, nonnoe uucno B npeaenax 100-106%, nokazarens
npenomienus - 1,462, ynensubiii Bec - 0,91, conepikanue
KapoTHHOUJIOB - 1,1Mr%, coneprkanue Butamuna C - 0,12%.

W3 ocrarkoB mpora HJI ObLIM BBIACICHBI MOJISPHBIC
JIUMIUAJIBI B CYMMapHOM KosnuecTBe 1,2%. DKcTpakuus
OCYIIIECTBIUIACh CMEChIO XJIopodopM-MeTano (2:1) mo-
CIIeZI0BATENILHO YETHIPE pa3a. DKCTPAKTHI CIUBAIIICH U CTY-
manuck npu temmneparype 60°C B BakyyM-pOTaIlMOHHOM
ucnapurtese. J[ByxMepHas TOHKOCIIOWHAst XpomaTorpadust
IIpOBE/IeHa Ha TUIACTHHKAX, TOKPBITHIX cuiukareiaeMm LS
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5/40 ¢ 13% runcom. ITonsmwxubie dasbr: 1) xaopodopm-
metanon — 25% ammuak (65:30:5); 2) xmopopopm-Mme-
TaHOJI-JIeJiHas yYKCycHast kuciora-Bona (170:25:25:6).
[IposiBieHHE OCYIIECTBIANIOCH IIOCPEACTBOM PEaKTHBA
BacbkoBckoro uim napamu uoza. Ha 6esiom ¢oue nposiBu-
JIMCH 5 TISITEH CHHETO L[BETA CO CIEYOIIUMHU 3HAYCHHUSIMH:
Rf-0,87; Rf-0,76; Rf-0,66; Rf-0,53; Rf-0,21.

JKvpHbIE KHCIOTHI Ka4eCTBEHHO M KOJMYECTBEHHO aHa-
JIM3UPOBAITH METO/IOM BBICOKOI((EKTHBHOM )KUAKOCTHOM
xpomarorpaduu Ha npudbope PTG-1 pedpaxkromerpu-
yeckuM getekropom R-401 («Watersy, USA) u KOJIOH-
ko (300x3,0 mm), 3amonHeHHO# oOpaimieHHOU (a3oii
p-6ononak C,,. Dmoent 1) metanon, Boga (2:1)+0,1%
PacTBOp YKCYCHOM KHCJIOTBI. DIIOCHT 2) TeTparuapody-
pan, anietoHuTpuiI, Boda (5:7:9) +0,1 pacTBop ykcycHOMI
KHCIOTHI. Pacxom-2,0Mr/MHH.

Pesynbrarel 00pabOTaHbI ¢ HCIIOJIB30BAHUEM KOMITBIOTEP-
Hoit nporpammbl OASIS-740 Bepcus 4 (CIIA).

Pe3yabTaThl 1 UX o0cy:kaeHHe. B MOMAPHBIX IUIHAAX
CeMSIH BUTEKC Kaue€CTBEHHO OOHApYKEHBI CIICAYIOLIHE
dbochomumuap: muzopocharuamnxonus (Rf-0,21), doc-
¢daruamnxonun (Rf-0,53), docharnaunsranonamun (Rf-
0,76), N-ammmnocharnaunsranonamut (Rf-0,87) u onun
- HenaentuuuupoBanusii (Rf-0,66). B HelTpanbHbIX
JIMIHJIaX MacJia CEMsIH BUTEKCa KaueCTBEHHO HACHTU(UIH-
POBaHbI YIJICBOIOPO/IbI, TPHALMITIUIIEPHIBI, CBOOOIHBIC
JKHPHBIE KUCIIOTHI U CTEPUHBI.

[IpoBeaeHHbIIT XpoMaTorpadUSCKIii aHAIH3 Maclia CeMSH
BuTekca (Vitex agnus castus L) BBIIBUJI ero CIIOXKHBII
JKUPHOKHCIIOTHBIN cocTaB. B Macie kauecTBEHHO U KO-
JIMYCCTBCHHO UACHTH(DUIIMPOBAHBI IICCTh HACHIIICHHBIX,
OJTHA HEHACBIIIIEHHAs ¥ JIBE MOJMHEHACHIIIIEHHBIC KUCIOTHI
¢ BpeMeHeM yaepxuBanus ot 4,0 go 14,01 munyThI; Ha 15
MHUHYTE aHaJIu3 ObLI IPEKpaliieH. B rpyre HaChIIeHHBIX
JKUPHBIX KHUCIOT MPEBATUPOBAJIO CONEPKAHUE CTeapH-
HOBOM kucnoThl. Ee ypoBens gocturan 6,04+1,2 mr%. B
MHU3EPHOM KOJMYECTBE OKa3alics YPOBEHb apaXMHOBOU
KHCJIOTHI, KOTOPBIH He npessiman 2,08+0,2 mr%. OcTains-
HBIC YCTHIPE UIACHTU(DUIIUPOBAHHBIC HACBIIICHHBIC KUC-
JIOTHI TPUBENICHBI B CIAEAYIOLIEM MOPSIKE: MUPUCTUHOBAS
(2,00+0,3 Mr%), naypunosas (2,08+0,8 mr%), 6ercHoBast
(2,16+0,4 Mmr%) u nanemutnHOBas (5,48+1,0 Mr%). Co-
TJIACHO TIOTYYE€HHBIM TAHHBIM, HACBIIIIEHHBIE YKUPHBIE KHC-
JIOTHI TIO CPABHEHUIO C HEHACHIIIIEHHBIMU MTPUCYTCTBYIOT B
Maclie CEMsIH BUTEKCa B JIOCTATOYHO OOJIBILIOM KOJIMYECTBE.
Kak ObLIO BbINIE M3JI0KEHO, B Maclie CEMSH BUTEKCa
UACHTU(HUIIMPOBAHA TOIBKO OJHA MOHOCHOBAS KHCJIOTA —
oneuHoBasi. Ee ypoBeHb ObUT TOBOJIBHO BHYIIMTEIbHBIM
u pocturan 18,55+2,4 mMr%. 3acmykMBaeT MHTEpeca TO
00CTOSITENNLCTBO, YTO COMEPIKAHUE TOJUEHOBBIX KHUCIOT
oKazajoch emie Oonee BHICOKUM. COTIaCHO MOy4YEeHHBIM
B pe3yabTaTe UCCIICOBAHUS IaHHBIM, THHOJIEBAs KUCIOTa
UACHTH(DUIIUPOBAHA B MaCJIC CEMSTH BUTCKCA B KOJTMYCCTBE
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Tabnuya. Kupnsie kuciomol macna cemsn Vitex agnus castus (me%,)

Bpems Bpems
Coaep:xkanue Coaep:xanue
Kucaorsl yep:KUBaHUSA o Kuciaorsl yep:KUBaHUSA o
(Mr%) (Mr%)
(MuH.) (MuH.)
JlaypuHOBast 4,00 2,08+0,8 JIMHOJIEBOI 8,65 34,62+3,5
MUPHUCTHHOBAS 5,02 2,00+0,3 JINHOJICHOBAS 9,04 28,95+2,6
MaJbMUTHHOBAS 6,60 5,48+1,0 apaxuHOBas 11,01 2,08+0,2
HEOITO3HaHa 7,40 1,36+0,7 OereHoBast 13,06 2,16+0,2
CcTeapuHOBas 7,54 6,04+1,2
HEOITO3HaHA 14,01 1,40+0,4
OJICUHOBAsI 8,05 18,55+2 .4

34,6243,5 Mr%, B TO BpeMsl KaK ypOBEHb JIMHOJIEHOBOI
KHCJIOTHI OBLI TaKkKe BBICOK (28,9542,6 Mr%), onHako 10-
CTOBEPHO HIK€ YPOBHS JMHONEBOM kucioTsl (p<0,001).
Kpome npuBeieHHbIX BbIIIE KAUECTBEHHO U KOJTMUECTBEH-
HO MJCHTHU()UIMPOBAHHBIX AJIEKTPUYECKUX CHI'HAJIOB 3a-
(PMKCHUPOBAHO TAKKe HAJTMYHE IBYX XpOMaTOrpapuIecKux
MUKOB C BpeMeHeM ynepxkuBanus 7,40 u 14,01 MunyTHI 1
BeruunHoM npucyrerBus 1,36+0,7 mr% u 2,40+0,4 mMr%,
cooTBeTcTBeHHO. KauecTBeHHO MAeHTHPUIINPOBATDH
KaX/IbIH JIEKTPUYECKUH CUTHAJI 0Ka3aJ0Ch MPaKTHUECKU
HEBO3MOYKHBIM BBHUJly OTCYTCTBMSI COOTBETCTBYIOIHUX
BHYTPEHHUX CTaHAapToB. OJHAKO MpearnojaraeM, 4To
BpeMeHH yaep:kuBaHus 7,40 MUHYTbI COOTBETCTBYET MaJlb-
MUTOOJICHOBAsl KMCJIO0Ta, a BpeMeHu yaepxusanus 14,01
MUHYTBI - TUTHOLEPUHOBAs KUCIIOTA.

HccnenoBanne ocobeHHOCTEH JIMITUAHOTO OOMeHa, (pHu3no-
JIOTHYECKUX ITOTPEOHOCTEH LIeI0OCTHOTO OpraHu3Ma B pac-
TUTEJBHBIX MaciiaX W, B HNEPBYIO O4Yepe/ib, IK30TCHHBIX
YKMPHBIX KUCJIOTAX SIBJSIETCS 3HAYMMOI 1Tpo0iieMoit Meau-
LUHBL. BIciye >KUpHbIe KUCIOTHI YYacTBYIOT B IIOCTpPOE-
HUM OOJIBIIMHCTBA KJIETOYHBIX CTPYKTYP, BXOAAT B COCTaB
MeMOpaH, 00yCJIOBIMBAIOT CTENEHb UX MPOHHIIAEMOCTH,
OIIPEIeIISIFOT POCT ¥ Pa3BUTHE OPraHOB U TKAHEH, XapaKkTep
TEYEeHUs! KJIIETOYHOTO MeTabonn3Ma. B HacTosee Bpemst B
Wucruryre dpapmakoxumun um. U. Kyrarenaznze mmpoko
MIPOBOAMTCS NIOMCK W BBIsIBICHUE (HapMaKoIOrHUeCKU
AKTHBHBIX Macell, JKCTPAarnpoOBaHHbBIX M3 PA3JIMYHBIX Pac-
TUTEJBHBIX TOMYJSIINI, POU3PACTAIONINX B BOCTOYHBIX
W 3anaHbIX paiionax [ pysun. [IpoBenena cpaBHUTEIbHAS
oreHka JumuaoB cemssH Amaranthus Blitoidas S. Wats,
npouspacraroiero B I'py3uu [4], onpeneneH JIUMUIHBINA U
YKMPHOKHUCIIOTHBIH COCTaB Macia CeMsiH ThIKBBI IPYITHOM
(Cucurbitae Maxima), KyJIbTHBUPOBAaHHOW Ha ONBITHOM
yuactke MHctutyTa [1,3], onpenenex sKUpHOKUCIOTHBIN
cocraB JIbHa 00bIKHOBeHHHOTO (Linum usitatissimum) [3]
W MHOTHX JPYTHX IIPEACTaBHUTEINCH (IIOPBI CTPaHbI.

CornacHO MOJTYYEHHBIM B pe3yJibTaTe HCCIEIOBAHUS
JTaHHBIM, MacJO CeMsH BUTEKca, KyJIbTHUBUPOBAHHOIO Ha
onbITHOM yuyacTke MHCcTHTYTa (hapmakoxomuu um. U. Kyra-
Tenanze, oo1aaaeT O0JIBIIMM KOJIMUECTBOM HACHIIIEHHBIX,
HEHACHIIEHHBIX U MTOJIMHEHACBIIIEHHBIX KUPHBIX KUCIIOT.
JInHoneBas KUCJIOTa OCYLIECTBISET 3HAYMMYIO POJb B
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OpraHM3Me YeJIOBEKa; CHW)KAeT YPOBEHb XOJIECTEpHHA B
KPOBH, CIIOCOOCTBYET PacTBOPEHHIO XOJIECTEPUHOBBIX
OJsilIek ¥ HOpMaju3yeT KPOBSHOE JaBlIEHHE, CIIOCO0-
Ha TPEeBPalIaThCs B apaXxUIAOHOBYIO, KOTOPAsl SIBISETCS
HU3KOMOJIEKYJISIPHBIM OHOPEryJIsITOPOM M BaKHBIM TIpe/l-
IIECTBEHHUKOM IPOCTArlIaHMHOB. JIMHONIEBast KHCIOTa
uaeHTuduuupoBana B konuuectse 34,62+3,5mMr%. Bee
MOJIMEHOBBIE KUPHbIE KHUCIOTHI SIBISIIOTCS 00s3aTeb-
HBIMH KOMIIOHEHTaM# (ocdonunuaos OuomemoOpaH, a
apaxyI0HOBasi U SHKO3aHOBAsl CUUTAIOTCS OCHOBHBIMHU
MpeIeCTBEHHUKAMU OKCUJIUIUIO0B [9]. Diiko3aHOBas
KHUCJIOTA, SIBIISISICH ITPE/IIECTBEHHUKOM ITPOCTOIVIAHINHOB,
1o yuciy cBs3eit F- u C-rpynn nukioneHTaHoBOro psja,
BBITIOJTHSAET POJIb HU3KOMOJIEKYSUIPHOTO OMOpEryJssiTopa.
WnentuduimpoBaHHble B Macie CEMsIH BUTEKCA JIMHOJIEBAs
u nuHojeHoBas (28,95+2,6mMr%) KucnoTsl B Ouosornye-
CKOM OTHOILICHUU HE3aMEHUMBI.

HemaioBaKHBIM KOMIIOHEHTOM PaCTHTCIBHBIX Maces
SIBJISIFOTCSI HACKIIIICHHBIC KUPHBIC KHCIIOTHI, CPEIH KOTO-
PBIX BeyIlasi POJIb IPUHAJICIKUT CTCAPUHOBOM KUCIIOTE.
B uccnenoBaHHOM Macie ceMsiH BUTEKCA COJEpKAHUE
CTEapUHOBON KHUCIOTHI cOOTBETCTBYET 5,48+1,0mMr%.
Yuciio BCTPEYAONIUXCs B PACTUTEIBHBIX Maclax XKUp-
HBIX KHCJIOT OOJIBIIIOE, OJTHAKO B COCTAB JIUITUIOB BXOJIST
JIUIIb HEKOTOphIC U3 HUX. Haubosee pacrnpocTpaHeHb
JKUPHBIC KUCIIOTHI C YIIICPOIHBIMU LETSIMU JUTHHHOM 16
unu 18 aToMoB, Ha JA0JI0 KOTOPBIX pUXoaAuTcs 10 90%
BCEX JKHUPHBIX KHUCIIOT, 00pa3yOIUX TPUAIWITIALCPHU-
Il Maced. J{Jis KUCIOTHBIX OCTAaTKOB allMJITIHIICPHIOB
JKUPHBIX KHCIOT XapaKTePHO HAJIMYKE YETHOTO YMCIIa
aTOMOB yIJIEPOJIa, YTO SIBISETCS YCIOBUEM MX CHHTE3a,
100 OHM 00pa3yIOTCS IyTeM MPUOABICHUS IBYyTJICPOI-
HBIX 3B€HbEB K pacTyllel ymepoaHoi nenu. B npupone
pacupoctpaneHa Toibko [[MC-popma HACHIIIEHHBIX
JKAPHBIX KHUCJIOT, KOTJla aTOM BOJOPONa y YIJICPOJOB
HaXOJUTCS IO OJHY CTOPOHY IIOCKOCTH, IPOBEIEHHOM
4yepe3 JBOIHYIO CBSA3b.

B macine cemsiH BuTeKca B JOCTaTOYHO OOJIBIIOM KOJIMYe-
CTBE MJICHTU(QHUIMPOBAHBI apaxuHoBas (2,08+0,2mMr%) u
6erenosas (2,16+0,4 Mr%) HacbIlleHHbIE )XKUPHBIE KHC-
J0TBI. VX IPUHATO OTHOCUTDH K OMOJIOTMUECKH AaKTHBHBIM
KoMroHeHTaM [ 7]. @uznonornueckas GyHKIUs IPUPOTHBIX
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Macel, uX OMOIOrusieCKast aKTHBHOCTh, B OCHOBHOM, CBsI3a-
Ha C CO/Iep>)KaHUEM U KOJIMYECTBEHHBIM COOTHOIIEHUEM
HACBIICHHBIX, HCHACBIIICHHBIX U MOJUHEHACBIIICHHBIX
JKUPHBIX KUCHOT. [lox neiicTBMEM COOTBETCTBYIOIIMX
(dbepMeHTOB (3JI0HTa3 U IecaTypas) BBICIIUE COCYAUCTHIC
pacTeHHs CIIOCOOHBI CaMOCTOSTEIBHO CHHTE3HPOBATh
13 alerara NaJbMUTHHOBYIO KUCIIOTY U B JajbHEHIIeM
MpeBpalaTh B CTEAPUHOBYIO U OJIEUHOBYIO.

Macio cemsiH BUTEKca, HapaBHE C OPIMHAPHBIMH KUP-
HBIMU KHUCJIO0TaMH, COACPKUT pAJ BHICOKOAKTHBHBIX
6I/IOJ'IOFI/I‘-ICCKI/I S3HAYUMBIX BBICIIUX XUPHBIX KHCJIOT.
OOHapy>keHHasl B pe3yJbTare MpoBECHHOTO HCCleI0Ba-
HUA YHUKaJIbHAasE KOMIIO3UIIUA BBICHIUX XUPHBIX KUCIIOT
B MacJie CEMsIH BUTEKCa YKa3bIBaeT Ha BBICOKYIO OHOJIO-
THUYCCKYIO aKTUBHOCTH Macja U MECAUIIUHCKYIO 3HAYU-
MOCTb. Pe3yJ'lI)TaTI)I KAQUY€CTBCHHOI'O U KOJIUMYECTBCHHOI'O
aHaJIn3a Maciia CeMsIH BUTEKCA IUKTYIOT HEOOXOMMOCTb
MTOMCKa MPUPOAHBIX Maces, BCECTOPOHHET0 aHalIu3a u
X U3YUCHUA Ha COACPIKAHUEC U KOMIIO3HUIUIO BBICIINUX
JKUPHBIX KUCIIOT.
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SUMMARY

STUDY OF LIPIDS SEED’S OIL OF VITEX AGNUS
CASTUS GROWING IN GEORGIA

Kikalishvili B., Zurabashvili D., Sulakvelidze Ts.,
Malania M., Turabelidze D.

Tbilisi State Medical University, Kutateladze Institute of
Pharmacochemistry; Center of Mental Health and Preven-
tion of Addiction; 1. Javakhishvili Thilisi State University,
Georgia

There was established the lipid composition of the
seeds of Vitex agnus castus L. by the qualitative and
quantitative methods of analyses. There were received
neutral lipids from the seeds by extraction with hex-
ane in the yield 10%, counted on dry material. For
the divide of neutral lipids there was used silica gel
plates LS 5/40 in the systems of solvents: 1. petro-
leum ether-diethylether-acidum aceticum (85:14:1),
2. hexane-diethylether (1:1). After obtaining neutral
lipids from the residual plant shrot pollar lipids was
extracted with the mixture of chloroform-methanol
(2:1) and was divided on silica gel plates LS 5/40, mo-
bile phase: 1. chloroform-methanol-25% ammonium
hydrate 2. chloroform-methanol icy acetic acid-water
(170:25:25:6). In the sum of polar lipids qualitatively
were established phospholipids: lisophosphatidylcho-
line, phosphatidylinosit, phospatidylethanolamine and
N-acylphosphatidylethanolamine, in neutral lipids, hy-
drocarbons, triglycerids, free fatty acids and sterines. By
the method of high performance liquid chromatography
analyses there were identified following free fatty ac-
ids: lauric, myristic, palmitic, stearic, linolic, linolenic,
arachidic and begenic, unsaturated oleic and polyun-
saturated linolic and linolenic acids. obtained oil with
unique composition from the seeds of Vitex agnus-castus
indicates to its high biological activity and importance
for usage in medicine.

Keywords: Chromatography, Lipids, Vitex Agnus Castus.
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PE3IOME

HUCCIEJOBAHHUE JIMIINJOB CEMSH VITEX
AGNUS CASTUSL., IPOU3PACTAIOIINEI'O B
I'PY3NHN

Kukaaumsuiau b.H., 3ypaéamsuiau /1.3.,
Cynakpeauase LILIL., Mananusa M.A., Typa6eannze 1.I".

Tounucckutl eocyoapcmeenubiti MeOUYUHCKUU YHU8epCu-
mem, Hncmumym ¢ghapmaxoxumuu um. 1. Kymamenaose;
Llenmp ncuxuueckoz2o 300p08bsl u NPeGeHYUU HAPKOMAHUU,
Tounucckuii eocyoapcmeennsili yHugepcumem um. H.
JDicasaxuweunu, I py3us

KauecTBEHHO M KOINMYECTBEHHO ONPEAEIICH JIUIHIHBIN
cocTaB Macia ceMsH Vitex agnus castus L., mpouspacra-
rowero B I py3un. HeliTpanbHble MMNKbI TOTyYald Iy TEM
skcTparupoBanns H-rekcanom c¢ Beixozom ao 10% mo
OTHOILIEHUIO K BO3YIIHO-CYXOMY CbIpbto. HeliTpanbHble
JIUMUABI pa3MeIlaiy Ha IUIACTHHKAX, TOKPBITHIX CHITKA-
rerem LS 5/40 ¢ 13% rumcom B cneayronmix cucremax: 1).
TIETPOICHHBIHN 3(HUP-TUITUIIOBBIH 3(UP-YKCYCHAS KUCIIOTa
(85:14:1); 2). rexcan-auyTrinoBed 3¢up (1:1). [Imactuakm
nposBisii 30% BOIHBIM PAacTBOPOM CEPHOM KHCIIOTHI C
MIOCTIEAYIOINM HarpeBOM M BO3ZECHCTBHEM ITapaMy HOJA.

[TonsipHBIe TUMHAABI SKCTPArHPOBAIH CMECHIO XJIIOPOhOp-
MeTaHouI (2:1) U3 0CTaTKOB MIPOTA HEHTPATBHBIX JIUITHIO0B
JIBYXMEPHO pa3/IesuIi Ha IUIACTHHKAX, HOKPBITHIX CHIINKA-
rexeMm LS 5/40. [TogemxHbie da3sr: 1) xaopodopmM-MeTaHOI
—25% ammmaxk (65:30:5) 2) xmopodopM- METaHOI- TeTHAS
yKCyCcHas KucioTa- Boxa (170:25:25:6).

B cymmMapHOM KoIM4YeCTBE HOJSPHBIX JIMMUAOB Kaue-
CTBEHHO OOHapyXXeHBI ciexyromue (Hochorunums:
nu3opochaTuIIIIXONnH, hocharuaunxonnt, hochaTn-
JuIdTaHoIaMuH, N-anwihochaTuiuIsTaHOIAMIH U OIUH
- HeWIECHTU(PHUIMPOBAHHEIN. B cymMMapHOM KonmndecTBe
HEWTPaJIbHBIX JIMIHI0B Macia CEMSTH BUTEKCA KAYECTBEHHO
NAECHTU(HUINPOBAHBI YIIIEBOAOPOABL, TPHALMITIHLIECPH B,
CBOOO/THBIE KUPHBIE KHUCIOTHI U CTEPUHBL.

CraHapTHBIMU METOJJAMH OTIPE/IETICHBI HEKOTOPbIE (PU3HKO-
XMMHYECKHE KOHCTaHThI Macia ceMsiH BUTeKca. JKupHbie
KHCJIOTHI aHAIN3UPOBATIH METOIOM BBICOKOI((PEKTUBHON
KHUIKOCTHOH XpomaTorpaduu. B HeHTpanbHBIX TUMHIaX
CEMSTH BUTEKCa NICHTU(UINPOBAHO HAJIMYNE HACHIIICHHBIX,
HEHACHIIIEHHBIX 1 ITOJIMHEHACHIIICHHBIX YKUPHBIX KUCIIOT. 13
HACBIIIEHHBIX - JIAypPUHOBAsT, MUPUCTHHOBAS, TAJIMAUTHHOBAS,
CTEapuHOBAsI, APAXNHOBAsI M OCTEHOBAsT; N3 HEHACHIIICHHBIX
NICHTU(UIMPOBAHA OJIEHHOBAS, U3 TTOJIMHEHACHIILIEHHBIX —
JIMHOJIEBAs M JIMHOJICHOBASL.

VHuKampHas KOMITO3HUITNS Maciia ceMssH Buteke YKa3bIBa€T
Ha €ro BBICOKYIO 6I/IOJ'IOFI/I‘ICCKy}O AKTUBHOCTH U MCITUIIH-
CKYI0 3HAYMMOCTb.
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6gboydy

LoJommggarmdo dbomo Viteqs agnus castus ogls-
gdols @odoegdols 3gemggs

d. 30goe0dgoe0, . byy@sdsdgoeo, 3. Lyasdggenody,
d. dognobos, . HYAsdgeody

ndo@obols Lobgendfogem Lsdgwozobm ¢bogge-
Lo®gdo, 0. Jgmsmgasdol Lob. go®dsgmJodools
0bLEBoBYH0; BLoJogydo xsbddmgammdols s
bo®gmemaool 3039600l 396@®0; mdogoliols
0. xogobodgoamols Lob. Lobgedfoxm gboggm-
Lo®g@o, boJodmggenm

LoJo®mggerm@o dbsdeo Vitex agnus castus L. ogls-
9390 mgo0bmd®ogo s MomEgbmdmogo Sbogno-
Dol dgmmegdom dglsfogmomos @o3o©gdols

‘dgdoagbarmde.

bgo@dGom o @o3doegydo doomgdbmes nglggdols
39Jbobom  gdbE@sp0@gdom, asdmbisgmon  10%-dwyg
ddGom bgomggm by gossbysmodgdom. bgo@@o-
a@0 @o030950L oymgolbomgols godmoygbyg-
dmes boanogsygamols godgo@ds LS 5/40 13% me-
dsdodom dgdgy Lob@gdgddo: 1) 39@@magobols
90 gH-0gmog g g@ddo®dgegs (85:14:1), 2) 39]JlLob-
ogmomgmgdo (1:1). godgoGgdo Igmsgbgdmws
3M2000dg5355 20% blibs®om, dgdwamdo dgmdmbdom
> 0mEols m@ndemol dmJdgogdom.
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3900 ©s LRg®obgdo.
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> @obmangbol.
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dgoz0bsdo godmygbgdolismgols.
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CKPUHMHI' PACTEHMI, TPOU3PACTAIOIINX 1 THTPOLYIIUPOBAHHBIX B I'PY3HH,
HA AJIKAJIOUIOHOCHOCTB U1 BUOJIOTUYECKASA AKTUBHOCTDb BUXUS COLCHICA POJARK

Baunanze H.C., Muemimase K.3., Houkoa 7K.H., Cyaanze T.III., Baunaaze B.IO.

Tounucckuii 20cyoapcmeenHblil MEOUYUHCKULL YHUBEPCUmen,
Hnemumym gpapmaxoxumuu um. 1.1 Kymamenaose, I pysus

Cmamows nocsauaemces 90-nemuemy ooéuneio axademuxa HA I'pysuu 3. I1. Kemepmenuose

I'py3us sBAseTCA PErMOHOM, I7Ie COUeTaroTCs borarbie
reoMop(oJIoTHYECKHe, TOYBEHHO-KIMMAaTHYECKHUE yC-
JIOBUSI, YUTO, B CBOIO OYE€pe/lb, CIOCOOCTBYET IpoU3pac-
TaHHIO B npupoje 4150 BUAOB pacTeHUH, XapaKTepHBIX
KaK JJIs JIECHOM, CTEIHOI1, TOpHO# Tak u s cyOTpomu-
YECKOM, CyOanbMUNHCKOM, alTbITUHCKON PACTUTEIIBHOCTEH
[10, 12]. Cuctemaruueckoe u3ydeHue TUKOPOU3POCTa-
IOIIMX U UHTPOAYIIUPOBAHHBIX BUAOB pacTenuil [ py3un
Ha cofep’kaHue aJIKaJOUJOB MPOBOJUIOCH HAUMHAS C
1946 1. B peruonax: Adxasusi, CBanetu, Paua-Jleuxymu,
Cawmerpeno, Umepern, ['ypus, Amxapus, [lnna Kaptnu,
Mrtuyneru, Tym-ITmas-Xescyperu, Kaxeru, Kusuku,
I'ape Kaxeru, Tpuaneru, Ksemo Kaprtau, /[>xaBaxeru.
JlokanpHble OMOIKOIOTMYECKHE M MTOYBEHHO-KIMMATH-
YeCKHe 30HBI B THUX PErHOHAX, 0COOEHHO HA YEPHOMOP-
CKOM TI00epesxbe AKapuu, CliocoOCTBOBAIN HHTPOIYK-
L[UU [ICHHBIX C JICKapCTBEHHON TOYKHU 3PCHUSI MHO3EMHBIX
BHUJIOB PACTEHHUH, KyCTapHHUKOB, JACPEBBEB, CPEIU HUX
ankanougoHocer: Cathranthus G. Don., Magnolilia L.
(17 pasuosunHocreit), Phellodendron lavallei (Dode),
Phellodendron amurense Rupr., éuovt Mahonia Nutt.,
Menispermum dauricum D.C., Sophora japonica L.,
Bunbl Buxus: B. colchica Pojark, B. balearica Willd,
B. hyrcana Pojark, B. sempervirense L., B. microfilla
Siebold et Zncc. u ap. [5,10,11,12,14,16,18]

Llenpio uccieqoBaHUs SIBUJICS MOATANHBIH CKPUHUHT
paHHee BBISBICHHBIX BUJOB PACTEHHI Ha JJOCTOBEPHOCTh
aJIKaJIOWIOHOCHOCTH, BbIsBJICHHUE crieruduueckot ¢ap-
MaKOJIOTHYECKOH aKTUBHOCTH CTEPOM/IHBIX AJIKaJOUIOB
Buxus L., onpeneiieHUe NOJIMHHOCTU PACTUTEIBHOTO
JICKapCTBEHHOT'O ChIPbsi (JINCThsI U moberu B. colchica
Pojark.) Ha ocHOBE aHATOMUYECKUX MUKPOAMArHOCTUYE-
CKUX TIPU3HAKOB.

Marepuaa u meroabl. DapMaKoIOTMUYECKUE UCCIIE-
JIOBaHUS MPOBOAMINCH B OTJeNIe NMPEAKIMHUYECKON
¢dapmakonoruu uHcTUTyTa. OOBEKTAMH HUCCICAOBAHMS
OBUIN 10CTaBIICHHBIC YKCIIEANLINEH 00pa3iibl paCTeHU, B
TOM 4HUCIIe, BUABI Buxus, KOTOpbIE, IOCJIE YCTAHOBICHHUS
O0oTaHHYEeCKO MIAeHTUYHOCTH B oTaene Papmakobo-
TaHUKU UHCTUTYTA, CYIIMJIH BO3IYIIHO-TEHEBBIM CIIO-
co0oM, U3MeNbuaIi U aHaJU3UPOBAIM Ha COJEPIKaHUE
aJIKaJIOU0B.

Kauecmeennwlil u konuyecmeennwlll aHAIU3 6€2emMamug-
HBIX OP2aH08 pacmeHull Ha cooepaicanue ankaioudos. 20 T
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M3MEJIbUCHHBIX JTHUCThEB, CTeOIeH, TOA3EMHBIX OPraHOB
pacTeHUs HKCTPArupoBajd STUIOBBIM CIUPTOM IIPH Ha-
TrpeBaHUU HA BOAAHON OaHe U HacTauBaIH B TeueHue 24
4acoB IPH KOMHATHOW TeMIIepaType. DKCTPaKT PHUIbTPO-
BAJIM U yIIAPUBAIIH 11011 BaKyyMoM, pacTBopsiiii B 2N HCI
U IPOBOMIIN PEAKITNHI OCAXACHUS aIKaJIOUOB PEakTH-
Bamu J{parennopda, 3onenmrenna, Banscepa, Maiiepa,
KPEMHEBOJIb(PPAMOBOI U MUKPUHOBOI KucioTamu [9].

OO0pa3ubl pacTeHNUH, KOTOPBIE MPOSIBISUIIA TOJI0KHUTEIb-
HYI0 pEaKkluIo Ha aJIKJaJIOUIbl, MO/IBepralii JAaibHeil-
memy ananuzy: SOr ananu3upyeMoro oopasiia pacTeHus
skcTparupoBaiu B annapare CokciieTa METHUIOBBIM
cuproMm (1 ). K monydeHHoMy 3KCTpakTy noOaB-
asnu 40mi Boxwel, 5 ma 0,5N H,SO, u nox Bakyymom
CryIIaJU 70 yJaJeHUs1 OPraHUYeCKOTO PacTBOPUTEIIS.
OcraBmuniics BOAHO-KHUCIBIN pacTBOP MOMIICIAYNBATII
25% NH,OH o pH 9-10 n anxanousasl sKcTparuposa-
a1 xsnopopopmoM. OObeMHEHHBIE XJIOPOPOPMEHHbBIE
M3BJICUCHHS CTYIIANIH MOJ BaKyyMoM 10 oObema 25
MII («A»), U3 KOTOPOTO TIPOU3BOIMIN 3a00p 1pod (1-5
MJI) A7 THTpauuu B Hepoanoil cpene 0,IN HCIO, [8].
Ecnu oOpa3susl pacTeHU coaepikaid HEHM3BECTHBIC
aJKaJOU/bI, IPOBOJUIN MPUOIMKEHHBIN aHAINU3, TPHU-
HUMasl CPEJIHIOI MOJIEKYJISIPHYIO MAcCy aJIKaJlOHJIOB B
pacueTHo# popmyre B mpenenax 300-350.

OcraBuniics 00beM 3KCTpakTa «Ay Crylanu Moj BaKy-
YMOM JI0CYyXa U IOJIy4aJld CyMMY TPETUYHBIX OCHOBAaHUM.
Boano-1menouHol pacTBOp conepKall YeTBEPTUUHBIE all-
KaJouabl ¥ N-OKCH/IbI, KOTOPBIE 3KCTPArHPOBAIIN CMECHIO
pactBopuTeleit xinopodopm-3tanon (3:2).

XpomarorpapupoBaHue MOITYYSHHbBIX IKCTPAKTOB MPO-
BOJWJIM B TOHKOM CJI0€ Ha IuiacTuHKax Merck B oc-
HOBHBIX, KHCJIbIX H HeﬁTpaHbeIX cucteMax. ['oToBbIC
XpOMaTorpaMMbl MPOSIBIISUIN MOAN(UIIMPOBAHHBIM peakK-
tuBoM [Iparennopda (Mronse). XpomarorpadupoBanue
Ha Oymare IpOBOJMIIN B cUcTeMax OyTaHOI - MUPUINH
- Boma (6:4:2), OyTaHOJN — yKCYCHasl KHCIIOTa - BOja
(4:1:2), nposButenu - 0,25% pacTBOp HUHTHUAPHUHA U
pacTBOop AHUIMH-(TaNATA.

Ionyuenue 6 a¢pupe pacmeopumoii cymmsl aiKaioudos
u3 Buxus colchica. 0,5kr BO3IyIIHO-CYXHX MOJIOABIX
noberos colchica, cobpannbix B (pase Hayana BereTa-
un (AJKapus) SKCTParupoBadyd STUIOBBIM CIHUPTOM
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METO/IOM HacTauBaHHs NPH KOMHATHOHM TemIeparype.
OObeiMHEHHBIE CITUPTOBBIC M3BJICUCHHS CTYILIANN MO
BakyyMoM. ['ycroii skcTpakt obpabdarsiBanu 10% pac-
TBOPOM YKCYCHOI Kuci0oThl. Kuciasle u3BnedeHus nou-
menagusami 25% NH,OH g0 pH 9-10 n ankanounst
9KCTpArupoBaju dTUIOBBIM dpupoM. OObeIMHEHHbIE
3¢ UpHbIE U3BJICYCHUSI TIPOMBIBAIN JUCTHIUTMPOBAHHOMN
BOJIOH 710 HEHTPabHOM peakIiy MPOMBIBHBIX BOJI, 00€3-
BOXKMBAJIM OE€3BO/IHBIM CYJIb(ATOM HATPHsI, CTYIIATHU O]
BaKyyMoM Jocyxa. Ilomyuunn B 3upe pacTBOPUMYIO
cyMMy ankanouaos (6,0 r).

Tonyuenue 600H020 IKCMPAKMA U3 MOLOOLIX 106208
6udos B. colchica, B. balearica, B. sempervirens. Ilo
100 r u3MenbUCHHBIX MOJIOMIBIX 1100ETOB B. colchica, B.
balearica, B. sempervirens SKCTparupoBajIy Ha BOISHOM
GaHe IMpH IepEeMEITMBAHUH C 0OPATHBIM XOIOAUIEHUKOM.
CootHouienue coipbe/skctpareHt 1:10. [TonyueHHBbIi
9KCTPAKT HACTAMBAIM MPH KOMHATHOH TeMmmeparype,
¢unbrpoBanu M ueHTpudyruposanu. Hanocangounyro
KHUIKOCTh CTYIIATH MOJ BaKyyMOM, TYCTOH 3KCTpPakT
CYIIMIH JI0CYyXa B BakyyM cymmibHoM mmkady. [Tomy-
YWIM aMOp(HBIE CyMMBbI allKalouJIoB u3 B. colchica,
B. balearica, B. sempervirens: 6,5t; 8,0r; 3,2r coot-
BETCTBEHHO.

Wnentudukanuio ankaaionnos B 3dupe pacTBOpUMOi
CYMMBI U B BOJJHOM 3KCTPAKTE MPOBOANUIIN METOJAOM TOH-
KOCJIOIHOTO XpoMarorpadupoBaHus Ha mracTuHkax Merck
B CHUCTEME MeTaHoN — rekcan - 25% NH,OH (40:5:3).
Herexrop peaxktuB [Iparennopda.

CBuIeTEISIMU CITY)KHIIH HCTHHHBIE 00pa3iibl aJIKaJIONI0B,
MOJIyYCHHBIC HAMU paHee u3 B. colchica: 6ykcamuu — E;
uknobykcud — D; neeponuknobykens — D; L — riukino-
npotoOykcuH — C; HUKIONPOTOOYKCHH — A; OYKCaMHUHOI
- G. Hossie ocnoBanus: N — 3 qumermt — C — 20 — N —me-
TUIaMuHOIKI0NpoToOyKenH — C; (<) N — okucs — 3 — O
- 160 tunpoxcu 30, 200, — MOHOMETHIIAMUHO — 4 - METUJICH
- 14a - metnn - 9B, 19 - nuknodykcun[ 14,15].

AHanu3 Ha coliepKaHie MOoJNINCcCaxapu0B U aMUHOKUCIIOT
B BOJHOM 3KCTPAKTC MPOBOIMIA METOIOM OyMa>KHOTO
XpoMaTorpa(gupoBaHusi B CUCTeMaX OyTaHOI — MUPUIUH
-Bozia (6:4:2) u OyTaHOI - yKCyCHas KucioTa - Bona (4:1:2)
COOTBETCTBEHHO.

Dapmaronoeuieckoe ucciedo8anue ankaiouoos Buxus.
HcnpiTanue BOIHBIX SKCTPAKTOB B. colchica, B. balearica,
B. sempervirens u 6ykcamun — E xjopuja Ha cria3Mosiu-
TUYCCKYIO0 aKTUBHOCTH MPOBOANIIN HA HU30JIMPOBAHHBIX
OTpe3Kax MOJAB3OIIHON KHIIIKH MOPCKHX CBUHOK.

TecTupoBaHue pacTBOPUMOIi B 3UpE CyMMBI AJTKAION/I0B
B. colchica npoBoauioch Ha MOJIOCKaX JIHA JKeTyaAKa KpbIC,
MHKYOMpYEeMBbIX B TUTIEpPMarHieBoM pactBope Tupose npu
37° m a’pupyeMbIX BO3AyXOM. B xauecTBe cTaHIapTHOTO
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arOHKCTA HMCIIOJB30BAIU XJIOPUCTHINA Oapwuii. M3yuaemoe
BEIIIECTBO HAXOAMJIOCh B KOHTAKTE C M30JUPOBAHHBIM
OpraHoM B TCUCHUEC 10 muH. J10 KYMYJIATUBHOI'O BBEACHU
xJiopucroro Oapust. Kaxkiast KOHIEHTpaIHs UCCIIELyEeMOro
BEIIECTBA U3yyanach Ha 4-6 00beKTax.

Ocrpas TokcuunocTs (LD,)) pactBopumoii B 3¢pupe cymmbl
QJIKaJIOM/IOB M3ydaslach Ha OCCIOPOIHBIX OEJBIX MBIIIAX
000ero 1osa Maccoii 25-35 r npu BHY TPUOPIOIIMHHOM CIO-
coOe BBezieHus. JKUBOTHBIE OBbUTH Pa3/ielieHbI Ha TPYIIIBI 110
6 oco0eii B KakJJ0i. YCTaHOBJIGHUE ITPOBOIUIN METOIOM
npobut-ananusa [3].

CyOxpoHHYecKasi TOKCHYHOCTh BOJHOTO JKCTpPAKTa M
pacTBOpUMOH B 3(hUpe CyMMBI aJIKAJIOUIOB TIPOBOAMIACH
Ha Mbimnax (n=20: mo 10 )HUBOTHBIX B IPYIIIE) MPU ABYX-
HEJIeIbHOM BBEJCHUH. YUUTHIBAs BEC )KUBOTHOTIO, €Xe-
JIHEeBHas 71032 ObU1a BIOpaHa 70 MI/Kr BHY TPUOPIOIIMHHO,
KOHTPOJIBHBIM KUBOTHBIM (n=10) BBoAMIM 110 0,5 MIT H30-
ToHn4eckoro pacteopa NaCl.

O1eHUBaICh TeNaTOTOKCUYECKOE, HEHPOTOKCHYIECKOE, He-
(hPOTOKCHUECKOE U TACTPOTOKCUUCCKOE ICHCTBHS, BIUSIHUC
Ha OOJICBYIO UyBCTBUTEIILHOCTD. [IpH TOKCUKOIOIMYESCKIX
WCCIIEeIOBAaHUSIX HCIONb30BAINCH CTAHJIAPTHBIE TECTHI U
MeTozb! [8].

Anamomuyeckoe uccnedoganue nobezos u aucmoes Buxus
colchica. Marepuait uist u3ydeHust 0COOCHHOCTEH MUKPO-
CTPYKTYpbI ToGeroB u ucTheB B. colchica, 6bu1 cobpan
B YCJIOBHUAX CpeAHEH BiaXHOCTU. JlJIsl aHANUTUYECKUX
CpPEe30B BBIOOP 0OBEKTOB MTPOU3BOIIIIN CO CPSTHETO Ipyca
HaJI3eMHBIX OpraHoB pacTeHust. [Ipenaparsl U3roraBIMBaIH
0T PyKH Ha )KHBOM MaTepHaje, okpammsas 1% pacTBopom
cadpanmia (Bpems okpacku 24 yaca). Cpe3sl HOMEIIAIH Ha
MPEMETHOE CTEKJIO B KAIUTIO IIIHLEPHHA U TIPOCMAaTPHBAIIH
B cBeroBoM (Carl Zeiss, jeneva) U CTEpPEOCKOMUYCCKOM
(MBC-2) mukpockomnax. doromarepuan GpUKCHpPOBaIH
mudpossiM (poroannaparom (Canon Digital IXVS 75),
pe3yabrarel 00padaThIBaId B KOMITBIOTEPHOW TIpOrpaMMe
Adobe Photoshop [2,13,16,17].

Bce nanHbIe, moNydYeHHBIE B pe3yJibTaTe HCCIEA0Ba-
HUH, CTaTUCTHYECKU 00padaThiBAINCh C NPUMEHEHUEM
t-kpurepus CTbrofieHTa (ITaKeT IporpaMM CTaTUCTUIECKON
o0pabotku SPSS v.12.0).

Pe3ysbTarsl 1 HX 00cy:K1eHUe. B pesynprare mosranHoro
CKpUHUHI'a PAHCC BBIABJICHHBIX BUI0B paCTeHI/Iﬁ Ha a0-
CTOBCPHOCTH AJIKAJIOMAOHOCHOCTU YCTAHOBWJIM, YTO O
370 BUIOB MOT'YT OBITH OTHECEHBI K JJOCTOBEPHO aJIKaJo-
HNI0COACPKAIUM PAaCTCHUAM, OTHOCAIIINXCSA, B OCHOBHOM,
K cemeiicteam: Amaryllidaceae, Apocynaceae, Asteraceae,
Berberidaceae, Boraginaceae, Buxaceae, Caricaceae,
Caryophillaceae, Dipsacaceae, Ephedraceae, Fabaceae,
Fumariaceae, Helleboraceae, Juglandaceae, Lamiaceae,
Magnoliaceae, Melanthiaceae, Menispermaceae,
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Papaveraceae, Peganaceae, Ranunculaceae, Rutaceae,
Solanaceae, Taxacaceae, Theaceae, Zygophyllaceae.

Amnanu3 BUnoB B. colchica, B. balearica, B. hyrcana, B.
sempervirens, B. microfilla, cobpanusix B (hase Havama
Beretanuu (MOJIOJbIC MOOETH, JINCThs) B AJKapuu, Ha
coJlepKaHne CYMMBI aKaJIOUI0B BeISIBUIL: 2,85%, 0.95%,
1,65%, 5,0%, 1,83% cOOTBETCTBEHHO.

B pesynbprare kauecTBEHHOro aHaiusza B 3upe pac-
TBOPUMOM CyMMBI alkanounoB B. colchica meTonom
TOHKOCJIOHHOTO XpOMaTorpa(upoBaHusi B IPUCYTCTBUU
BOCBMH CBHUJETENCH UACHTH(QUIIMPOBAHBI U3BECTHBIC
ankamouabl Oykcamut — E; nukinodykcun — D; L — niu-
tTonporoOykcun - C u HoBoe ocHoBaHue N — 3 - nuMe-
Tl — C — 20 N — MeTHIaMUHOIIMKIONPOTOOYKCHUH - C.
W3 HUX JOMUHAHTOM B 3()UPHON CyOCTaHIINNU SIBISIETCSI
(hapMaKoJOTHYECKH aKTUBHBIN ankanou] OykcaMuH-E.
XpomarorpadpupoBaHHEM B TOHKOM CJIO€ U METOI0M
OyMa)xHOU Xpomarorpa(uu BOJHOTO IKCTPAKTa B MPH-
CYTCTBUHU CBHJETENEH YCTAaHOBMJIM, YTO OCHOBHBIMHU
KOMIIOHEHTAaMH SIBJISIOTCA B BOJE PACTBOPHUMBIN ajka-
noun 6ykcamMnHoa-G 1 HoBoe ocHoBaHHME : (-)N — OKUCH
-3 -0 - 160 ruapokcu 30, 200, — MOHOMETUIAMUHO — 4
- MeTuieH - 14a-meTu - 96,19 — MUKI00yKCUH; cpeau
PacTBOPUMBIX B BOJIE MTOJUCAXAPHUI0B UACHTHOHUIINPO-
BaHbI: apadMHO3a, FaJIaKT03a, TII0K03a, CJIEIbl: PAMHO3bI,
KCHJIO3BI ¥ TAJITAKTYPOHOBOMN KHCIIOTHI; U3 aMMHHOKHCIIOT
MPUCYTCTBOBAJIN: NPOJIUH, (hEHUIATAHUH, aclapariH,
acraparmHoBasi KHCIIOTa.

B pesynbrare hapmMakosorn4eckoro HCHbITaHUS CyMMBI
aJIKaJIONJIOB PACTBOPUMBIX B 3()MpPE U B BOJHOM IKCTpaK-
1e B. colchica n Oykcamuua — E xjtopuia ycTaHOBIICHO:
ankaou,1 OykcaMuH B KOHIIEHTparuu 1x 10" moIHOCThIO
MIPeayNpex1aeT Clia3M, BbI3BAaHHBIM allETHUIIXOJUHOM H
XJIOPUCTBIM GapueM (B KoHIeHTpanusx 1x10* r/mm). B
KoHIeHTparuu 1x107° /M1 u3ydaeMoil MpU TPEeXMH-
HYTHOHM SKCMO3UIMK C OOBEKTOM aJIKaJIOHU]I YMEHbIIA
COKpAIIIEHYsI, BHI3BAHHBIE AlIETHIIXOJIHMHOM M XJIOPUCTBIM
6apuewm, Ha 33,5 u 50%, coorBecTBeHHO. B adpupopac-
TBOPHUMO#1 CyOCTaHIIMU, OCHOBHBIM KOMITOHEHTOM KOTO-
poii siBisieTCs ankanou ] OykcaMuH - E, B KOHIIEHTpaluu
1x10 r/MJI TOTHOCTHIO TIPEAOTBPAIIAETCS COKPAIEHUE
M30JIMPOBAHHBIX MTOJOCOK JTHA JKEITY/IKa KPbIC, BBI3BAHHOE
XJIOPUCTBIM Oapuem, a mpu KoHIeHTpanuu 1x107° r/mi
MaKCHMyM COKpallleHHs YMEHBIIAeTCsl B CPEJHEM Ha
60%. Octpas Tokcuunoctsh (LD, ) spupHoii cymmbl
ankanoumoB coctaBuiaa - 702,1+177; 2 Mr/kr.

N3yueHue BIUSHHUSA Ha TIaJKHUE MBIIIIBI BOTHBIX
9KCTPAKTOB, MOJYYEHHBIX W3 BUAOB B. colchica, B.
balearica, B. sempervirens, oka3ano, 4To BCE HCCIIC-
JlyeMble DKCTPAKThl MPOSBIAIOT CHAa3MOJIUTUYECKYIO
akTUBHOCTH. [lo cuiie nelicTBUA BOAHBIX HIKCTPAKTOB
UX MOXHO PAaCIOJOXHUTh B CIENYIONIEM TOpsaKe: B.
colchica > B. balearica> B. sempervirens. OnHoBpe-
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MEHHO YCTaHOBIICHO, YTO MTPHU BHYTPHBEHHOM BBEICHHH
BOJIHBIN 9KCTpakT B. colchica nposiBISE€T I10CTAaTOYHO
BBIPAKCHHOC aHTUTHCTAMHUHHOE JICHCTBHE.

[Tpu ucnpITaHNU CyOXPOHUYECKOH TOKCHYHOCTH OLICHHU-
BAJIUCh T'€MAaTOTOKCHYECKOe, HelpoTokcHyeckoe, Hedpo-
TOKCHYECKOE U TaCTPOTOKCUYECKOE NEHUCTBUS CYMMapHBIX
cyOCTaHIIMIA ¥ MX BIUSIHUE Ha OOJIEBYIO UyBCTBUTEIILHOCTD.
B pesynbrare npoBeIeHHOIO UCCIEI0BaHUS CTaTUYECKU
JIOCTOBEPHBIX Pa3IN4YUil MEKIY KUBOTHBIMU OIBITHBIX U
KOHTPOJIBHOM I'PYIII HU 11O OJHOMY U3 PETUCTPUPYEMBIX
[IOKA3aTeJICH HE BBIABIICHO.

W3ydeHnne ocoOEHHOCTEH MUKPOCTPYKTYPhI TIOOETOB U
JUCTBEB B. colchica BBISIBUIO: MPOAOIBHBIN Cpe3 MO-
Oera OBaJIbHBIN, YETHIPEXTPaHHON (QOPMBI, KyTHKYJIA
OJTHOCJOWHAs, mpsiMas, cpennel Tommuusl (Puc. A.1).
OnyuieHne pegkoe, TPUXOMbI IPOCTHIE, KOHYCOBH/IHBIC
— OJTHO, MJTU MHOTOKJIETOYHBIE. DIUIEpPMa OJJHOCIIOIHAS.
OCHOBONOJIOXKHBIE KIETKH Molera mpuHaIex)ar mnpsi-
MonuHerHoMy kinany [2], (Puc.C.9). ITo oTHOIIEHUIO K
SMUAepMHUCY (QUKCUPYIOTCS BBIIBUHYTHIE yCThHIBI. Ha
rpaHsx no0eroB pacroyiokeHa riacTuHyaras KoJieH-
XUMa U JOMOJHUTEIbHbIC MyYKH POBOASILIEH cucTe-
mel (Puc. A. 2; 3.). B naperxume Kopbl B HEOOIbIIOM
KOJINUECTBE MPOCMATPHUBAIOTCS KPUCTAJIIBI OKcanara
Kanpius. [lapeHxuma KOpbl TPaHUYUT C TOJICTOCTEH-
HBIMH, TYNIOYToJbHBIMHU KiIeTkamu (Puc. A.4). Tpausu-
TOpHasi CHCTEMa MOHOIMKINYECKast; IIMJINHIPHYECKUIT
y0 TPaHUYUT C OJJHOPOJHOM MaCCUBHOMW APEBECUHOM
(Puc.A.5; 6). B npeBecune nudpepeHnpoBaHHbI TOJI-
CTOCTEHHbIC Tpaxeuabl. Panuanbubie JTyun ApeBeCH-
HBI, B OCHOBHOM, OJIHO- WJiH IBypsiaubie (Puc. B.7; 8).

Me3zoduiin mucta A0p3UBEHTPaANIbHOM CTPYKTYpHI (Puc.
D). Ilo pacnonioskeHu0 yCThUIL JIUCThs B.colchica ru-
MOCTOMAaTHYECKOTO THIIA, IO OTHOUICHHIO K 3MTHIEPMUCY
YCTBUILBI NPUNOAHATHL. JIUCT ¢ OHOMN INIaBHOM JKMIIKOU
(Puc. F). Kpas miactunku 3aruyTsl BHU3. JIucT ciabo
OTMYyIIIEH KOHYCOBUAHBIMU TpuxoMaMu. Ha monepeunom
cpese MIACTUHKH JUCTa BHUJHA C ABYX CTOPOH OJHO-
panHag snuaepma. Iladucagnas napeHXxuMa OJHO- UK
nBypsaHas. TunnyHas nanucaaHas TKaHb COCEJICTBYET C
HETUNMHMYHBIMU NanucaaHbiMu kietkamu (Puc. D.10;11).
B ryOuaToii mapeHxXxuMe KIETKH HW30AHaMeTpHUeCKOn
(OpMBI, XapaKTEePHU3YIOTCSI PHIXJIBIM PACIONI0KCHHEM
(Puc. D.13). ITo xpasiM MIaCTUHKH JUCTA BBIACIAIOTCS
ckiaepenxumusble myuku (Puc. E.14). B raBHoO# xuike
pacroioKeHHas TpoBoAsIIas TKaHb JUCcTheB B. colchica
MPUHAIIEKUT K KonarepanbHomy tumy (Puc. F.15). B
Me30(uIIIe JIUCTa PaClOIOKEHbl 3epHAa KpaxMmala |
KPUCTAJIIBI OKCaJlaTa KaJbIUs.

OCHOBOITIOJIO)KHBIE KJICTKHU BEPXHETO SNUJACPMHCA JIUCTA
OTHOCSTCS K NPSIMOJIMHEHOMY KJIaHY BTOPOIO IOPsKa
rHyTocTeHouHoro tuna (Puc. G.16), a 0CHOBOMONIOXKHBIE
KJIIETKW HWXHCETO SnuJepMuca — KpHBOJ’IHHeﬁHOFO KJ1a-
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Puc. Muxpocmpyxmyphule ocobennocmu nobeea u iucma B. colchica Pojark.

A. @paemenm mexcmypul nobeza; B. Yacmo nonepeunoeo paspesa opesecunvt; C.OCHOB0NOLONCHBLE KIIEMKU
snudepmuca nobeza; /l. I[lonepeunoe ceuenue nucma,; E. Craepenxumnas mxans 6 mezogunne nucma,; F. [Iposodsuuti
nyuox enasnotl scunxu; G. Ocnogononodchvie Kiemku eepxreeo u H. nusicnezo snudepmuca aucma.

1. Kymuxyna, snuoepmuc; 2. Ilnacmunuamas xonnenxuma; 3. Iepughepuueckuii nposodsiwuil nyuox nobeea,

4. Ilapenxuma xopwi; 5. JIyo; 6. [lapenxuma opesecunvl, 7. Tpaxeuoa; 8. Paduanvusie nyuu, 9. Cmpounvle
npsimonunetinvle kiemku, 10. Cmonouamas, 11. Cmonbuamoodpasus u 12. ['youamas napenxuma nucma;

13. Uz00uamempuueckue knemxu, 14. Ckaepenxumnole kiemku, 15. Konnamepanvhviti npogoosuuil ny4ox,

16. Knemxku npsamonunetino2o K1ana eHymocmeHo4Ho20 Mmund,

17. Knemxu xpugonunetinoeo kiana kpusocmenouno2o muna, 18.Yemouye napayumnozo muna

Ha KpHBOCTEHOYHOTo Thna. Ha abakcmanbHOI cTopoHe
TUTACTHHKY JIUCTA PACTIONOKEHBI YCTBUIIBI ITAPALUTHOTO
crpoenus (Puc. H.18).

Takum o0pa3zomM, B pe3yiabTaTe MO3TAITHOTO CKPUHUHTA
pacrtenuii dopsl ['py3un BeisiBiIeHO 10 370 BHIOB 10CTO-
BEpPHO aJKalIOMJIOHOCHBIX pacTeHuid. Bunsr B. colchica,
B. balearica, B.sempervirens, Ipou3pacTaroniye U HH-
TpoayLuHupoBaHHbIe B [ py3un, conepxkauiue cTepouHble
aJIKaJIOU/IbI, PEJJIOKEHBl B KAYECTBE JIEKaPCTBEHHBIX
pacrenuii. CymMMapHbIE CyOCTaHIIUU PAacTBOPUMBIX B
a(hupe CyMMBI aTKAJTOHUIOB M BOIHBIE SKCTPAKTHI, TOTY-
© GMN

4yeHHBIC U3 B. colchica, B. balearica, B. sempervirens,
cormacHo (apMaKOIOTHYCCKUM HCCICIOBAHUSAM, IPO-
SIBIJTH JJOCTATOYHO BBIPAXKCHHYIO CIA3MaIHTHYCCKYIO
U AaHTHUTUCTAMUHHYIO aKTUBHOCTH. [IpW HCUBITaHHHU
CyOXpOHHUYECKOH TOKCUIHOCTH JTOCTOBEPHBIX pPa3InIUit
MEXIY KHBOTHBIMH ONBITHBIX U KOHTPOJBHBIX TPy
HU 10 OJHOMY W3 PETHCTPHUPOBABIIUXCS MOKa3aTelei
HE BBISIBJICHO.

W3ydyeHne MUKPOCTPYKTYPHBIX NTHATHOCTUYCCKHUX OCO-
OEHHOCTEN JUCThEB U cTeONIEr Buxus colchica BBISIBHAIIO
MOHOIMKJIHYECKYI0 TPAH3UTOPHYIO CHCTEMY W BOJOK-

85



HUCTBIE TPaxeu bl modera. YCTaHOBICHO, YTO Me30(HILT
JINCTA TUIIOCTOMATUYECKUM, TOP3UBEHTPAIBHON CTPYK-
Typbl. OCHOBOIIOJIOXKHBIE KJICTKH BEPXHEro 3IUAEepMHUCca
MIPSIMOJTMHEHHBIE, a HIJKHETO - KpUBOJIMHEHHbIE; yCThUIA
— HapauuTHOrO THIa. Kax bl N3 NpU3HAKOB MOXKET OBbITh
HCIIONIb30BaH NPU YCTAHOBIEHUU MOJIMHHOCTH JIEKap-
CTBEHHOTO CBIPbSL.
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SUMMARY

SCREENING OFWILD SPREAD AND CULTIVATED
OF BUXUS SPECIES GROWING IN GEORGIA ON
THE CONTENT OF ALKALOIDS AND BIOLOGI-
CALACTIVITY

Vachnadze N., Mchedlidze Q., Novikova J., Suladze T.,
Vachnadze V.

Tbilisi State Medical University, lovel Kutateladze Institute
of Pharmacochemistry, Georgia

Georgian flora is represented by about 4150 plant species.
Many important alkaloid-containing plant species and
among of them are species Buxus L. of genus in Adjara.
The aims of the research were: sequential screening of the
plants for the consistence of alkaloids; Study of anatomical
characteristics of Buxus colchica Pojark. and revealing of
specific pharmacological activity of steroidal alkaloids.

The objects of research were B. colchica, B. balearika and
B. sempervirens, growing in Adjara (Georgia), collected
in active phase of flowering of the plants. There were
revealed 370 species of alkaloid containing plants. Sum
of alkaloids and crude aqueous extract have spasmolitic
and antihistaminic activity. Experimental anatomical re-
search of diagnostic characteristics of the bines showed
the existence of monocyclic transient system with fiber
like tracheids, dorsoventral mesophyll of the leaves; the
structure for the upper part of epidermis is linear and the
lower part is curved, type of stomata is paracitic.

Keywords: alkaloids, polysaccharides, amino acids, Buxus
colchica Pojark, Buxus balearika Willd., Buxus hyrcana
Pojark, Buxus sempervirens L., Buxus microfilla Siebold et
Zucc., spasmolitic, antihistaminic activities, shoots, foliage,
microstructure, cuticle, the conducting system, tracheids,
mesophyll, stomata
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PE3IOME

CKPUHUHT PACTEHWM, TPOU3PACTAIOIINX
N MTHTPOAYIIMPOBAHHBIX B I'PY3UH, HA AJI-
KAJIONJOHOCHOCTb U BUOJTOTI'HYECKAS
AKTHUBHOCTbB BUXUS COLCHICA POJARK

Baunanze H.C., Muenannse K.3., Hopukoa K.H.,
Cyaanze T.I1., Baunanaze B.1O.

Tounucckutl eocyoapcmeenubiti MeOUYUHCKUU YHUBepCU-
mem, Uncmumym gapmaxoxumuu um. M.I° Kymamenaose,
Ipyzus

B I'pysun mpomuspacraet 4150 BumoB pactenmii. B Amxa-
PHH MHTPOLYLPOBAHBI LICHHBIE aJIKAJOHI0COIEepIKALINe
JIEKapCTBEHHBIE PACTEHUS, B TOM YUCIIe, BUABI Buxus.

Llenbio ncceinenoBaHus SIBUIOCH MIPOBEICHUE ITOITAITHOTIO
CKPMHHUHI'A PACTEHHUI HA IOCTOBEPHOCTH AJIKAJIOUITOHOCT-
HOCTH, M3y4E€HHE MUKPOCTYKTYpBI MOOETOB U JIHCTHEB
Buxus colchica Pojark, onpenenenue cuermduaeckoii gap-
MAaKOJIOIHYECKOH aKTUBHOCTH CTEPOUIHBIX aJIKAJIOU/IOB.

OObeKTaMu HCClenBaHus ObLIN BUABL: B. colchica, B.
balearica, B.sempervirens, coopanusie B barymckom 60-
TaHUYECKOM caly B (ha3e aKTUBHOTO [IBETCHHUS.

Brrssieno 10 370 BUIOB TOCTOBEPHO aIKaIOUIOHOCHBIX
pacrenuii. Bunpl B. colchica, B. balearica, B.sempervirens,
COZIEpIKAINE CTEPOUIHBIC AKAIOUIBI, MPEII0KEHBI B
KaueCTBE JICKapCTBEHHBIX pacTeHni. CyMMa alKaaouaoB
1 BOJTHBIE SKCTPAKTHI MIPOSIBUIIN BBIPAKEHHYIO CIIa3Malln-
THYECKYIO0 U aHTUTUCTAMHHHYIO aKTHBHOCTB. 3yueHne
MHUKPOCTPYKTYPHBIX 0COOEHHOCTEH JHCTHhEB M CTeOsei
Buxus colchica BbIIBNIIO MOHOIMKIIMYECKYIO TPAH3UTOP-
HYIO CHCTEMY M HAJIMYHE BOJIOKHUCTBIX TPAaXen10B rooera,
Me30(HIT JTFCTa THITOCTOMAaTHYE CKUH, TOP3UBEHTPATBHON
CTPYKTYPBI, OCHOBOIIOJIOKHBIE KJIETKH BEPXHETO 3IIH-
JIepMHca OPSMOJIMHENHbIE, @ HUKHUE - KPUBOJIMHEWHAS,
yCThHIIA — MAPALUTATIBHOTO THIIA.
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INTERSYSTEM INTEGRATION IN TERMS OF THE EDUCATIONAL PROCESS
IN THE INITIAL COURSES OF HIGHER MEDICAL SCHOOL

Marakushin D., Chernobay L., Vasylieva O., Karmazina I.

Kharkiv National Medical University, Ukraine

Presently the studying in a higher education establish-
ment is considered by physiologists and clinicians as a
psychoemotional stress, which can lead to the activation
of the sympathetic adrenal system and to the disintegration
of intersystem relations in many cases, which provide the
body’s adaptation to damaging stress factors activation
[4,5].

Emotional and stress conditions of the students are common
etiologic factor of occurrence of a large group of many
visceral systems neurogenic diseases. This ensures the
necessity of studying the body’s ability to counteract the
negative effects of stress. Any stress to our body is a state
of disturbed homeostasis and stressors are the factors that
cause this violation [1,2].

The body’s response to a stress is a stress reaction, i.c., an
adaptive process, which is aimed at the homeostasis resto-
ration and preservation of normal life in such conditions.
It reveals itself through the complex of behavioral and
physiological changes: the mobilization of the circulatory
system functions, respiration, energy metabolism, immune
system, i.¢., those systems which are responsible for adap-
tation [3]. All of the above mentioned make it necessary
to study intersystem relationships that are the basis for the
development of the body’s resistance to the effects of stress
factors, i.c., an adaptation syndrome.

To study the intersystem relationships in medical students
of 1-3 courses of Kharkiv National Medical University
(KhNMU) and their importance in the development of
non-specific resistance to emotional stress tension. The con-
ducted study was as part of research project «Determination
of individually typological features of human adaptation
to the intellectual and physical activities» of the Physiol-
ogy Department of KhNMU (state registration number
01150000239, timeline for compliance 2015-2017).

Material and methods. The objects of studying were the
female students of 1-3 courses. The study was conducted
in the conditions of the educational process that simulated
emotional stress of dynamic nature. The features of in-
tersystem integration of the cardiorespiratory system and
integrative functions of the brain were studied in a certain
patter, according to which the individual card of the studied
has been developed. An intellectual work capacity and at-
tention stability as indicators of the integrative functions
of the brain have been studied in terms of correction test,
the indicators of which were the total percentage of per-
formed work and the number of mistakes for 2 minutes
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of the test. The indicators of autonomic provision were
recorded parameters of the circulatory system: heartbeat
rate (HR), pulse rate by palpation, blood pressure (sys-
tolic, diastolic, pulse and medium dynamic); as well as
the respiratory system: respiratory frequency (RF), Stange
functional test (breath holding at inhalation) and Ghencea
functional test (breath holding at exhalation). In order to
analyze intersystem relationships a “conjugation index”
(CI) was calculated, as well as the ratio of the heart rate,
and respiratory rate. The total number of examined female
patients was 217 (aged 18 - 20 years).

Results and their discussion. The research of integrative
brain functions indicators, carried out before the start of the
classes on the 1st course (control group of female students
- CQG) showed that the entire contingent of the studied ac-
cording to total amount of performed intellectual work in
accordance with correction test is divided into 3 groups:

- group 1 (MG1) - low intellectual efficiency, the amount
of performed work is below 30% (26,48+1,7%);

- group 2 (MG2) - average intellectual efficiency, the
amount of performed work is more than 30% (33,4+2,36%);
- group 3 (MG3) - high intellectual efficiency, the amount
of performed work is more than 40% (43,5+3,77%).

Table 1 represents the groups’ quantitative composition (%)
by studying years. As it can be seen, the identified groups
remain, however, their number is changing: in the control
group, students with average intellectual work efficiency
level make up a half of the studied at the same low number
of MG1 and MG2 groups. In the dynamics of studying the
number of groups with average and high intellectual
efficiency are increased, with low level are reduced. In
this case the amount of performed work is changed in the
correction test (Table 2): the total amount of performed
work is almost the same for female students of MG1 and
MG?2 as before the studying so in the dynamics of the
three years of studying and for female students of MG3
this index is constantly growing and is maintained till
the end of the 3rd year.

An indicator of intellectual efficiency is a quality of per-
formed work, which was estimated by the number of mis-
takes during intellectual load (Table 3). Thus, qualitatively
(the least amount of mistakes in correction test - 4,9+0,6)
female students of MG2 work before the start of classes,
they make up 54% of the examined at this time. The stu-
dents with high level of intellectual efficiency (MG3) make
up 17%; they work less efficiently apparently due to a large
amount of performed work.
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Table 1. The dynamics of changes in the number of female students

with different degrees of intellectual efficiency according to the years of studying

At the end of the | At the end of the | At the end of the
Groups of students Before classes X q q
1t course 2" course 3" course
Low efficiency, (%) 29 26 11 16
Average efficiency, (%) 54 43 30 58
High efficiency, (%) 17 31 59 26

Table 2. The dynamics of changing in quantitative indicators of correction test s performing of female students

with different degrees of intellectual efficiency according to the years of studying

The amount of performed work (%)

Groups of students Before classes At the end of the | At the end of the | At the end of the
1%t course 2" course 3" course
Low efficiency, (%) 26,5+1,76 27,0+0,66 27,1£1,82 23,3+2,45
Average efficiency, (%) 33,4+0,41 34,5+0,55 35,3+0,73 33,3+0,42
High efficiency, (%) 43,5+1,26 50,0+3,54 54,6£2,15 47,0+1,89
Table 3. The dynamics of changes in the quality of correction test’s performing
at rest according to the years of studying
The number of mistakes (%)
Groups of students Atthe end of | Atthe end ofthe | At the end of the
Before classes the 1 course 2™ course 3" course
Low efficiency, (%) 7,322 3,5+1,04 7,121 13,3+4,5
Average efficiency, (%) 4,9+0,6 8,7+£2,7 5,9+1,2 8,9+1,6
High efficiency, (%) 12,2+5,5 6,6£1,5 14,4+2.7 9,7+2,01

A poor quality and small amount of work is characteristic
for female students of MG1. The analysis of this indica-
tor according to the years of studying revealed a clear
tendency: in 72.5% of female students the decreasing of
the quality of intellectual work is observed (the number of
mistakes is increasing, especially marked at the end of the
3rd year in 2 times). In female students of MG3 significant
fluctuations in the direction of increasing and decreasing
were determined in this index. But by the end of the 3rd
year this indicator improves comparing to the beginning
of classes.

The studying of autonomic provision of intellectual work
has shown that in students of all 3 groups low blood pres-
sure rate is defined in the initial state (BP) — systolic BP,
diastolic BP, average BP and pulse BP are low for 4.98%
in average compared with standard norm. Herewith the
heartbeat rate is not changed. In the dynamics of studying
a tendency of further reduction of blood pressure indica-

tors is marked, however, the heart rate remains constant
(as compared to the CG).

In complex of studied parameters of the respiratory system
at female students of MG1 RF is virtually unchanged from
original state, indicating a constant lungs’ ventilation (Table
4). The duration of breath delay at inhalation (Stange test) is
increased by the end of 1 st year for 30% compared to the CG
and is held at this level until the end of the 3rd year, indicat-
ing a speed decrease of oxygen utilization by brain tissue.
Breath holding at exhalation (Ghench test) remains practically
unchanged, reflecting a stable transferability level of hypoxia
by brain that occurs in the conditions of this test.

Disintegration in the cardiorespiratory system is not de-
termined: CI characterizing the intersystem integration
of these systems in all the years of studying has normal
amount and ranges from the physiological norm from 4.43
at original state to 4.9 at the end of the 3rd year of studying.

Table 4. The dynamics of changes in the degree of functional asymmetry according to the years of studying (%)

At the end of the | At the end of the | At the end of the
Groups of students Before classes . p q
1t course 2" course 3" course
Low efficiency, (%) 10 16 1 77
Average efficiency, (%) 13 41 4 77
High efficiency, (%) 2 2 38 21

© GMN
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Table 5. The dynamics of changes of visual memory indicators
of female students according to the years of studying (%)

At the end of the | At the end of the | At the end of the
Groups of students Before classes . q q
1%t course 2" course 3rd course
Low efficiency, (%) 43,1 +4,1 54,1+£3,2 52,6 £4,5 529+21
Average efficiency, (%) 50,8 +£2,2 62,0£2,8 60,4+32 57,1 £24
High efficiency, (%) 56,6 £4,2 63,0 +4,1 56,9 £2,0 61,1 £3,6

Table 6. Dynamics of changes in the complex functional parameters cardiorespiratory system
of students with a high capacity for work by years of training

Before At the end of the 1% At the end of the 2™ At the end of the 3™

classes course course course
TR e | oot | Ty Amatte | P | ool | Mg

(%) (%) (%)

Systolic BP 115,0 111,8 -2,6 112,0 -2,6 110,3 -4,1
Diastolic BP 71,7 74,1 +3,3 72,5 +1.95 70,0 -2,4
Average BP, mm Hg 85,8 86,3 +0,58 85,3 -0,58 83,3 -2,9
Pulse BP, mm Hg 433 40,5 -6,46 39,4 -9,0 40,3 -6,9
Heartbeat rate 75,3 76,0 +0,9 74,2 -1,5 76,8 +1,99
RF 13,8 15,6 +13,0 18,2 +31,8 17,4 +26,0
Stange, seconds 40,9 51,8 +26,6 47,2 +15,4 48,3 +18,1
Ghencea, seconds 32,3 29,4 -8,4 30,8 -4,7 40,2 +24,5
Cl,relative units 5,46 5,0 - 4,08 - 4.41 -

In female students of MG2 in the dynamics of studying
all indicators of respiratory function are changing biphase
(Table 5). So RF is slightly reduced (by 2.48%) in a year of
studying and then is continuously reduced at the 2nd course
and exceeds the original level in the end of the 3rd year for
6.8%. This is an indication to ventilation increasing, which
is accompanied by a deterioration of tests indicators with
breath holding: at the end of the 1% year the time of Stange
test is increased by 23% (the speed of metabolic processes
oxygen using decreases), by the end of the 2nd year there
is a reduction of test time for 11%, by the end of the 3rd
year it is again increased for 9.8%. All above mentioned
characterizes an instability of the use of redox processes
in metabolic function, but the intersystem relationships of
the respiratory and cardiovascular system according CI
indicator are stable (4.87) and are not significantly changed
during all years of studying.

In female students of MG3 the increasing of RF is marked
during the whole period of observation (Table 6), compar-
ing to the original state - for 13% at the end of st year,
for 31.8% - at the end of the 2nd year, for 23% - at the end
of the 3rd year. In this case the increasing of ventilation is
accompanied by a dynamic ongoing decrease in metabolic
speed: Stange test increased the most at the end of 1st year
(26.6%) and remains the same until the end of the 3rd year
(15.4% and 18.1% - on the 2nd and the 3rd year respec-
tively). The duration of breath exhalation (Ghencea test,
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hypoxia transferability) didn’t change during the 2 years
of studying, and at the end of the 3rd year increased for
24.5% compared to the CG. CI in this group in the initial
state indicates a high degree of the cardiorespiratory system
integration, but by the end of the 3rd year of studying at
the university, this indicator reduces to 20%.

Conclusions. Thus, gained data suggest a dynamic and
multifactorial nature of adaptation to the training load:
obviously, as a result of the combination of high demands
and low efficiency in female students of MG1 and MG2 by
the end of the 3rd year of study a phenomena of fatigue,
deteriorating processes of analytical activity of the cere-
bral cortex, difficult decision-making process increase.
The high intellectual efficiency in MG3 is the factor that
ensures the most effective development of adaptation, but
is accompanied by a high waste of resources of the body,
makes the “value” of adaptation very high, and naturally
can lead to depletion of adaptive capacity.

In our opinion the prospects for further research consist
of further study of adaptation to emotional stress, which
is developed in conditions of studying in higher educa-
tion establishment in female students-sportswomen.
It will give an opportunity to identify mechanisms
of resistance to stress on the background of constant
physical exercise comparing to female students of the
general group.



GEORGIAN MEDICAL NEWS
No 7-8 (256-257) 2016

REFERENCES

1. Baesckuii P.M. Onenka agantaiiiOHHbIX BO3MOKHOCTEN
OpraHM3Ma M PHCK pa3BUTH 3a00neBannil. M.: MennnnHa;
1997: 265.

2. Kormmvanrok M.B. OcobernocTr (hopMHpoBaHIs 30POBOTO
crioco0a KI3HU CTYACHTOB B YCIIOBHSIX BBICIIETO yIeOHOTO
3aBefeHus. Yxropox: Tosepna. Hayunblil BeCTHUK Yokro-
ponckoro yauBepcureta: Cepus: Ilemarornka. CormansHas
padota. Yxropoxn: 'oseprna; 2014: Bemt. 30; 69-73.

3. [HomoBa A.B. 310poBsIii 00pa3 KWU3HU CTYICHTOB.
Vue6. ITocodue. Inetinep O.C.. — Xabaposck: U3a-Bo
JABTYIIC; 2012: 88.

4. Marakushin D.I., Vasylieva O.V., Vashuk N.A., El-
Mansouri Khalil. Adaptation of foreign medical students to
the educational process in higher educational institutions of
Ukraine. Current issues of science and education in condi-
tions of globalization. Collection of Conference Papers of
International Scientific-Practical Conference (12.06.2015,
the United Kingdom, London). —u-conferences.org / Centre
for Scientific and Practical Studies, 2015; 19-21.

5. Shakirova O.0., Chernobay L.V., Maslova N.M. A study
of intersystem relations in conditions of emotional stress
in medical students. Abstracts of the IIId All-Ukrainian
scientific conference in physiology with international
participation «Physiology in medicine, pharmacy and peda-
gogy: current problems and contemporary achievements»
(18.05.2016, Kharkiv, Ukraine) 2016; 56-57.

SUMMARY

INTERSYSTEM INTEGRATION IN TERMS OF
THE EDUCATIONAL PROCESS IN THE INITIAL
COURSES OF HIGHER MEDICAL SCHOOL

Marakushin D., Chernobay L., Vasylieva O.,
Karmazina I.

Kharkiv National Medical University, Ukraine

The study was conducted as part of research work «Features
of integrative and autonomic functions in the process of
adaptation to the intellectual, emotional and physical stress”
of the Department of Physiology of KhNMU. The aim of
this work was to study the intersystem relationships that are
the basis for the development of the body’s resistance to the
effects of stress factors, i.e., the development of adaptation
syndrome in medical students. The object of the study were
217 students of 1-3 courses, which were examined in terms of
the educational process. The features of intersystem integra-
tion the cardiorespiratory system on the basis of conjugation
and integration of brain activity indeces based on intellectual
efficiency in terms of a correction test.

The study of the psychophysiological indicators complex
in dynamics (3 years) revealed the formation of chronic

© GMN

emotional stress in medical students, the severity of which
depends on the individual psychophysiological status
of students. It was set that the formation of the adaptive
optimum with psychoemotional stress occurs in only in
40% of students. Most of the students (60 %) indicate or
initially insufficient adaptive capabilities, or an excessive
rate, which naturally lead to psychological and autonomic
disturbances in the organism.

Keywords: medical school, intersystem integration, psy-
choemotional stress, adaptive capabilities.

PE3IOME

MEZKCUCTEMHASI UHTET PALIUSI B YCJIOBUSIX
YYEBHOI'O TPOLIECCA HA HAYAJIbHBIX KYP-
CAX MEJULIMHCKOI'O BY3A

Mapaxymun .., YepHooaii JI.B., Bacuasesa O.B.,
Kapmaszuna U.C.

XapbKko6cKkuil HAYUOHANbHBIL MEOUYUHCKULL YHUBEPCUMEN,
Vkpauna

HccnenoBanue npoBesieHO B paMKax Hay4HO-HCCIIE10-
BaTenbCcKkol paboThl «OCOOEHHOCTH MHTErpaTHUBHBIX
W BEeTreTaTWBHBIX (DYHKIMH B Ipolecce afanTanuu K
MHTEJJICKTYaJbHbIM, SMOIIMOHAIBHBIM U (DU3HUUECKUM
Harpy3kam» COTpyIHUKaMu Kadeapsl puznonorun Xapp-
KOBCKOT'O HAIIMOHAJIBHOTO MEJIUIIMHCKOTO YHUBEPCHUTETA.
Llenbro Mcclief0BaHUs SIBHJIOCH NU3yUYEHUE MEKCHCTEM-
HBIX B3aMMOOTHOIIEHUI, KOTOPBIE SIBJISIIOTCS OCHOBOM
pa3BUTHUS YCTOMYMBOCTH OpPraHU3Ma K BO3/EHCTBUIO
CTPECCOBBIX (DaKTOPOB, T.€. PA3BUTHUS AN TAIMOHHOTO
CHUH/IpOMA Y CTYIEHTOB-MeAnKOB. OOBEKTOM HCCIe10-
Banus Obutn 217 crynentos I-111 kypcoB B Bo3pacTte OT
18-20 set, kKoTOpBIE 00CIIEIOBAHBI B YCIOBHSIX yUeOHOTO
nporecca. M3y4eHbl 0COOEHHOCTH MEXKCUCTEMHOM HHTe-
rpaluy KapJuopecnupaTopHOl CUCTEMBI TIOCPEICTBOM
OIIpeIeNIeHHUs MH/IEKCa COTIPSHKEHHOCTH ¥ MHTErPaI[OH-
HOM aKTUBHOCTH MO3ra Ha OCHOBE MHTEJUICKTYaJIbHOM
paboTOCIIOCOOHOCTH B yCIOBHSIX KOPPEKTYPHOU MPOOHI.

HccnenoBanue KOMIUIEKCA MCUXO(DHU3MOIOTHYECKUX
nokasareieil B auHamuke (3 roaa) BISIBUIO GOpMU-
poBaHUE XPOHUYECKOTO IMOIMOHAIBHOTO cTpecca y
CTYACHTOB-MEAUKOB, TAXKECTb KOTOPOTO 3aBUCUT OT UH-
JIMBH]TyaJIbHBIX 0COOCHHOCTEH MCHUXO(PU3UOIOTHIECKOTO
cTaTyca CTYIEHTOB. YCTAHOBJIEHO, YTO (JOPMHPOBAHUE
AJaliITUBHOI'O ONITHUMYMa NpPU MCUXO-DMOIIMOHAJIBHOM
cTpecce npoucxoaut auib y 40% cTyaeHToB. bonbmnH-
CTBO CTyneHTOB (60%) mokasbIBatoT 100 W3HAYAIBHO
HCAOCTATOYHBIC aJallTUBHBIC BO3MOXHOCTH, b0 ux
Ype3MEPHYI0 MHTEHCUBHOCTb, UTO 3aKOHOMEPHO MPUBO-
JUT K ICUXOJIOTUYCCKHUM U BETCTATHUBHBIM HAPYIICHUAM
B OpTaHH3MeE.
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OLHEHKA 3ATPA3HEHUSA ITIOYBbI TEPBULIUAAMUA
PA3HBIX KJIACCOB B IOYBEHHO-KIINMMATUYECKHUX YCJIIOBUSAX YKPAUHbI

Kopmyn M.M., Jlema E.B., Kyuepenxko E.C., Pynas T.B., Kopmyn O.M.,
T'op6aueBckuii P.B., Ilesibo U.M., AuTonenko A.H.

Hayuonanvuwiii meduyunckuil ynusepcumem um. A.A. Bocomonvya, kagheopa KoOMMYHAILHOU cucueHbl
U IKONIO2UL YeN0BeKd C CeKyuell cueienvl demell U N0OPOCmKo8, kageopa cucuensl u sxonozuu, Kues, Yxpauna

[IpuMeHeHnEe B COBPEMEHHOM CEIbCKOM XO3SAHCTBE XH-
MHUECKUX CpeNCTB 3amuThl pactenuit (XC3P) sBisiercs
MOII[HBIM MOCTOSIHHO JIEHCTBYIOIIMM (aKTOPOM pHCKa
JUISL 310pOBbsI HACEJIEHHUS U NMPUPOAHON OKpysKaromen
cpensl. [lecTuruel BXOIAT B MEPBYIO AECATKY NPHOPU-
TETHBIX MOJUIIOTAHTOB PErMOHAIILHOTO U IIAHETapHOTO
Macmra0a. [ToreHnmanpHas onacHOCTb MX HCIOJIB30BaHUS
o0ycioBiieHa He TOJIBKO TOKCHYHOCTBIO JUISl MJIEKOIHTa-
IONINX, HO U TECHO CBSI3aHa C 0COOCHHOCTSIMU TTOBEICHUS
B OKpy»atoreii cpere. OCHOBHBIM M HanOoJee OIacHbIM
3BEHOM IUPKYISIIIMY TepOUIMIIOB B OKPY’KaloIeH cpere
sIBJIsIETCS TTouBa [6,14].

OnHuM 13 HanboJiee MMPOKO MPHUMEHSIEMbIX KIIACCOB IECTH-
OB siBIstFoTCs repoutp [ 13]. [o coctosiamio Ha 2014 T
B YKpanHe UX ObLIO 3aperncTpUpoBaHo 689 mpenaparos, 4To
cocraBmino 32,1% ot obmiero accoprumenta [9]. [epOuiu st
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110 CPaBHEHMIO C MHCEKTHIMIAMH M (DyHrHIIamMu Ooee
CTaOMJIBHBI B 0OBEKTaX OKPY)KafOIIEH Cpelibl, B YaCTHOCTH
B TI0YBE, YTO OOYCJIOBJIEHO MX Ha3HAYEeHHEM M OCOOEHHO-
CTSIMH TIpUMEHEHUsI. [ epOnInabl UCTIONB3YIOT TIepe WK
TIOCJIe TTOCeBa, MHOTJIA Cpasy 10 BCXOIaM, TO €CTh Ha PaHHHUX
CTaIMSIX BETETAINH [EJIeBBIX PACTEHHH, 2 OKa3bIBATh 3aILHT-
HOE JIHCTBHE OT COPHSIKOB OHHU JIOJDKHBI B TEUCHHE BCETO
BEreTaliOHHOTO Ce30Ha, KOTOPBIH /ISl HEKOTOPBIX KYJIBTYD,
B YACTHOCTH SIPOBBIX 3€PHOBBIX, JUTUTCS 3-6, a JUISl O3UMBIX
— 7-9 mecsieB. VimeHHO Ooriee BBICOKasl yCTOMYHMBOCTH B
OKpYXKaloIlel cpejie MOBBIIAeT MOTEHIIHAIBHBIA PUCK X
TIPUMEHEHUS JUIS 3710POBBSI HACEIICHUSL.

B cBs13u ¢ BEIIEN310)KEHHBIM LCJIBKO UCCIICAOBAHUSA ABU-
JIaCb CpaBHUTCIIbHAs TUHTMEHUYCCKAasd OLCHKAa OIMMaCHOCTU
3arpsA3HCHUS ITOYBBI T ep6I/IHI/IHaMI/I nanbolee MEPCHCKTUB-
HBIX XUMHYCCKHUX KJIaCCOB.
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Marepuaj u MeTolbl. M3ydeHbl IIMPOKO UCIIOJNIb3YeE-
MBI€ B CEIBCKOM XO3SHCTBE NMPEIACTAaBUTENIN Hambolee
MEPCHEKTUBHBIX XUMHYECKUX KJIACCOB TepOMUIUIOB:
Cynb(OHUIMOUYECBHUH C TPUASHHOBBIM (TPUTOCYIB(OY-
poH, MpocyabdypoH, METCYyIb()ypOH-METHI, TpHA-
cyns(ypoH, TPHOCHYPOH-METIII) U MHPUMHITHOBBIM
(puMcynbpQypoH, HUKOCYIb(QYPOH, XIOPUMYPOH-ITH)
TeTEPOINKIOM, HMHIa30JIMHOHOB (MMa3amup, uMase-
Tamup, UMa3zaMoKc), MUPUMHUIUHUIKAPOOKCHIOBBIX
coenuHeHU (OucnupuOaKk HATpHs), CEMHKapOa30HOB
(mudmydenzonup). [Ipenaparst Ha OCHOBE MTEPEUNCIICH-
HBIX ICHCTBYIONIUX BEIIECTB MPUMEHSIOT TP BBIPAIIU-
BAHHWH 3€PHOBBIX XJCOHBIX (MIICHHIIA, POXKD, TIMEHB,
puc), 3epHO00O0BHIX (TOPOX) U MACTHUYHBIX (KYKypy3a,
TTOJICOTHEYHUK, COSl, PAIIC) KYIBTYP.

Panee ObIIM pOBEIEHBI HATYpPHBIE TUTHEHUYECKHE IKC-
MIEPUMEHTHI 110 U3YUYCHUIO TUHAMHUKH OCTATOUYHBIX KOJH-
YEeCTB UCCIIETyEeMBIX BEIIECTB B MOYBE MPH MPUMEHEHUN
repONIMIOB IyTEM IITAHTOBOM 1 aBHAITOHHOW 00paboTKN
B pa3HBIX KIUMaTudecKkux 30Hax Ykpawsbl (I[Tomecckoi,
Jlecoctennoit u CremnHoit) [2-5,12].

Hst pacuera nepuonos monypaspymenus (T, ) Bemects
B [OYBE MPUMEHSIM METOJ MaTeMaTHYeCKOT0 MOJEIIH-
pOBaHHUsI, KOTOPBIH MpegycMaTpUBaeT pacueTHOE BOC-
MIPOM3BEICHNE TIPOLIECCOB Pa3PyIICHHs MECTUIHIOB T10
(aKTUYEeCKUM JIaHHBIM, YTO MO3BOJISIET MTPOTHO3UPOBATH
UX HEPCUCTEHTHOCTb.

Jist O1IeHKH CTaOMIFHOCTH BEIIECTB B TIOUBE B YCIIOBHSIX
YKpauHbI UCMOIB30BAIH HAMOHAIBHYIO [10] 1 MexmIy-
Hapoauyto [11] xmaccudurammu. YKpawmHCKas KJIacCH-
¢uxammst necturuaos cornacHo J[Canllin 8.8.1.002-98
BKJIOUaeT 4 Kilacca, yCTaHABIMBAaEMbIE 110 3HAYCHUIO
TIeproIa Moypa3pyIICHNs BEIIECTBA B IIOYBE: | — BBICOKO-
croiikne nectuuunasl (T, Gonee 60 cyrok), Il — croiikne
(31-60 cytok), III — ymepenno croiikue (11-30 cyTok) u
IV — manocroiikue (Menee 11 cyTOK), YTO COOTBETCTBYET
4 knaccam omacHocTtu: I — BeIcOKO omacHble, 11 — omac-
uele, I11 — ymepenno onacusie u IV — mano onacusie [10].
Mexaynaponanas kinaccudukanus I[UPAC BximodaeT Tpu
knacca: | — Boicokocroiikue (mpu T, 6Gomee 100 cyTox), 11
— ymepenHo croitkue (30-100 cytok), III — mano crolikue
(menee 30 cyrok) [11].

Or1eHKy MOTEHIINAIFHOTO PUCKA NCTIONB30BAHMSI ITECTHIIU-
JIOB ISl HA3€MHBIX 9KOCHCTEM 1 OMOIIEHO30B IPOBOIMIIN B
COOTBETCTBUU ¢ MeTonukoir MenbaukoBa H.H. [7], mpen-
yCMaTpUBAIOLLEH ONpPEAEIIEHHE YKOTOKCUKOJIOIMUECKON
OTTaCHOCTH (PKOTOKCA) 0 (hopMmyIie:

PxN
LD

rae E — aKOTOKCHKOJIOTHYeCcKas OITaCHOCTb, YCJIOBHBIC
(S2107050%0005 18
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P — nepuon nonypaspyiieHust BelecTsa B o4Be, HeJEIH;
N — HOpMa pacxofa. Kr/ra;

LD,, — BennuMHa CPEAHECMEPTENBHON J103bI BEMIECTBA
TIPH TIEpOPaJILHOM MOCTYIICHUH B OPIaHU3M OEJIbIX KPBIC,
MI/KT.

3a ycloBHYIO enuHUIy (V.€.) 9KOTOKCA MPUHATA HKOTOK-
CHKOJIOTHYECKAsl OMACHOCTh MHCEKTUIUAA Auxyiopaude-
nunrpuxiopastana (J/IT) npu Hopme pacxona 1 kr/ra,
nepcuctentHocTH P — 312 nemens u LD, — 300 mr/kr.
DKOTOKC MO3BOJISIET CPABHUTH 9KOTOKCUYHOCTh UCCIETY-
emoro nectunuaa u JJIT u, COOTBETCTBEHHO, OIIEHUTH
OTHOCHUTENIbHYIO OMACHOCTh 3arpsi3HEHUS OKPYKaroIIen
Cpellbl U3y4aeMbIM BEIIECTBOM.

Pe3yabraThl M UX 00Cy:KIeHHe. YCTaHOBIICHO, YTO Hau-
Oosiee OBICTPO B MOYBAX YKpauWHbI pasjaraercs npejcra-
BUTENb CeMUKapOa3oHoB - nudmypensonup, T, koToporo
(3,4+0,5 cyToK) mocTOBEpHO HUXKE MO t-KpuTeputo CThio-
JeHTa 1o cpaBHeHuto ¢ T, BeleCTB APYrHX KJacCoB
(p<0,001) (Tabmumna). JlOCTOBEPHBIX Pa3IUUYHA MEKITY
CKOPOCTBIO Jierpasialiii CyJIb()OHUIMOYEBHH C TPUA3HU-
noebM (T, 10,7+0,8 cyTox) n mupumuannoseimM (T,
10,4+0,5 cyTOK) reTepoIMKIoM He 00HapyskeHo (p>0,05).
Nmuna3onnHonb! 3HaunMTENBHO yeTorumsee (T, 16,2+2,4
CYTOK), 4eM cyibhonunmoueBunsl (p<0,05) u cemukap-
6azon mudurydenszonup (p<0,001). Heckonpko mobiie,
4Y€M UMUAA30JIMHOHBI, COXPAaHACTCA B IIOYBC 6I/ICHI/IpI/I6aK
narpus (T, 21,1+1,9 cyTok), onHako paznnyus 3HA9CHUN
T,, nenocrosepusl (p>0,05).

VYcranoBieHo (Tabauia), 4To MO0 CTAOUIBHOCTU B TOY-
Bax YKpauHbI BCE HCCIIEAyeMble BEUICCTBA OTHOCSTCS
k ymepenHo (III kmacc) nmau mano (IV xmace) croiikum
necTuunujiam, v TOJIbKO UMasarup o MakCuMaJibHbIM 3Ha-
uenusaM T, — k croiikum (I kmacc) cormacHo yKpanHcKon
KJ1acCU(HUKAIINH TICCTUIMIOB IT0 cTerneHu onacuoctu [10].
Cornacho knaccupukanuu [UPAC [11] umazanup — yme-
penHo croiikuii (II xiacc), ocranabHbIe BelecTBa — Mao-
croikue (IIT xmacc).

Pe3ynbrarsl HATYPHBIX UCCIIEI0BAaHUN B TTOYBEHHO-KITMMa-
THYECKHX YCJIOBHAX YKpauHbl OTHOCHTENBLHO T, B mouBe
8 repOununoB (Tputocyib(ypoH, NpoCyabPypOH, MET-
Cynb(QypOH-METHII, TPHOCHYPOH-METHII, PUMCYJIb(YPOH,
HHUKOCYJIb(DYPOH, NMa3aMOKC U TU(IyPEeH30MUp) BIOIHE
YIOBJIETBOPUTEIBHO COBIQJIAIOT C JaHHBIMH, MOJTYYCH-
HBIMH B yclIoBHsIX cTpaH EBpornsl u CeBepHOil AMEepHKH
[15]. TpuacynbdypoH U XJIOPUMYPOH-ITHI B YKpanHe
OKa3aJiCh MEHee CTOMKHMMH, UMa3anup U Oucnupudax-
Harpusi — OoJiee CTOWKUMHM; CTaOMIBHOCTh MMa3eTanupa
B YkpauHe nojjo0Ha TakoBO# B rokHbIX mtatax CIIA,
TOT/Ia KaK B CEBEPHBIX IITATaX BELIECTBO OKa3aI0Ch Oosiee
CTOMKMM (Tabnuia).

HHH OLCHKHU MOTCHIMAJIBHOI'O pUCKa UCIIOJIb30BaHUA
HCCIEAYEMBIX rep61/1u1/1)1013 JJ1s1 HAa3€EMHBIX DKOCHCTEM,
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10 pe3yJIbTaraM COOCTBEHHBIX NCCIIEI0OBAHU, paccunTa-
Ha UX 9KOTOKCHUKOJIOTHYECKask ONACHOCTh. YCTAHOBJICHO,
YTO BEJIMYMHA HKOTOKCA B MOYBEHHO-KIMMATHYECKUX
yCIOBHSAX YKpauHbI KojieOaeTcs B npeaenax ot 1,24x10¢
10 1,13x10* (tabnuma), TO €CcTh, OMACHOCTh HCCIEY-
€MBIX TepOnIUA0B Ui OMOLIEHO30B Ha 4—6 TMOPSIKOB
Huxe, yem JJIT.

Haubonee HHM3Kas SKOTOKCHYHOCTH TpHUCyIIa cynbdo-
HUJIMOUYEBHUHAM: TPHACYIbPYPOHY, METCYIb(PYypOH-Me-
TUITY, XJIOPUMYPOH-ITHILY, PUMCYIbQYPOHY U TpuOe-
HYPOH-METUITY, TOCKOJIbKY OHU NPUMCHAIOTCA B OUYCHb
HU3KUX HOpMax pacxona (oT 6 mo 18,8 r/ra), 6sicTpo
paspymaroTcsa B MOYBE U ABJIAIOTCA MaJIOTOKCUYHBIMH
JUTsE MUTeKoTTHTaroIuX (Tabnuma). Jlanee cieayet qudiy-
(denzonup, uMeroInii 0oJbLIyI0 HOpMY pacxosa (68 r/ra),
HO OY€Hb HU3KYIO NEPCUCTEHTHOCTh. Heckoabko 601b-
LU 3KOTOKCUKOJIOTMYECKUN PUCK IPUCYIL TPUTOCYJIb-
GbypoHY ¥ HUKOCYIBb(PYPOHY, KOTOPBIC, MO0 CPABHCHHIO
C ApyrumMu CyJ'II)(bOHI/IJ'IMOLIeBI/IHaMI/I, NPpUMCHAIOTCA B
Oonpmux HopMmax pacxona (50 u 60 r/ra), U mpocyib-
¢bypony, umeronieMy B 4-5 pa3 MEHbBIIYIO cpeaHECMep-
TEJIBHYIO JI03Y JUISl KPBIC, TO €CTh sIBIsIOLIEMYyCs B 4-5
pa3 6osiee TOKCHYHBIM. IMH1a30TMHOHBI TPEJICTABIISIOT
OOJIBIINI PUCK TSI HA3EMHBIX DKOCUCTEM, YeM CYIIb(DO-
HUJIMOYCBUHBI, IMTOCKOJIBKY NMPUMCHAIOTCA B OOJIBIINX
HOpMax pacxona, ocobenHo umazeranup (120 r/ra), u
J0JIbIIIE COXPaHAIOTCS B No4Be, 0cobenHo umasamup (T,
28,6+2,8 cytok). K umumazonuHoHaM npuoiImKacTcs Ou-
criupubaK HaTPUsl, KOTOPBI B TOYBEHHO-KIMMATHYECKUX
YCIIOBHSIX FOTa YKpauHe, oKa3ajcs 0ojee CTaOMIbHBIM,
4yeM B I0KHBIX permoHax EBpomnsl. CrenyeT OTMETHUTH,
YTO 9KOTOKCHUKOJOTUYECKAss OMAaCHOCTh MCCIEAYEMBIX
BEIIECTB HUXKE, YeM y TepOULUIO0B MPEABIAYIIHX I10-
KOJIEHUH: IIEeCTUYIEHHBIX FeTCPOUUKINYCCKUX CO-
eJIMHEeHUH - OEHTa30H, METPUOY3HH, XJIOPHUAAa30HA U
CUMTPHA3MHOB - aTPa3uH, MpoMa3uH, cuMa3uH [14] u
MNPUHIOUIIHATIBHO HE OTIUYACTCA OT 3KOTOKCHYHOCTHU
COBPEMECHHBIX CYJIb(OHUIAMHUHOKAPOOHUI-TPHA30TH-
HOHOBBIX (THEHKapOa30H-METHII) U OKCA30JI0BBIX (M30K-
cadroTos, TonpaMe3oH) repounuaoB [1].

BbiBoabI.

1. B mo4BeHHO-KIMMaTUYECKUX YCIOBUAX YKPAaWHBI HAU-
OoJiee JUTMTENBHO MEPCUCTHPYIOT B TOYBE OMCIUpPUOAK
HATpUs ¥ IMUIA30JIMHOHBI; T0CTOBEpHO ObIcTpee (p<0,05),
U HE3aBHUCHUMO OT CTPYKTYpHI rereponukia (p>0,05), paspy-
HIAKOTCS CY/Ib()OHUIMOUYCBUHBL, HAMMCHEE CTONKHIA — IpeI-
cTaBUTENb ceMukap6azonoB auduydenzonup (p<0,001).
Bce nccnenyemMbie repOUITHIbI [T0 CTAOMIBHOCTH B TOYBAX
VYkpauns! otHocsTCs K ymepenHo (111 kimace) nmm mano (IV
KJIacC) OMacHbIM, U TOJIBKO UMAa3anup Mo MaKCUMaJIbHBIM
3HAYEHUSAM NepHosa MoiypaspyiieHus — K onacHeM (11
KJIACC) MEeCTULIUIaM.

2. DKOTOKCHKOJOTHYECKasi OMAacHOCTh HCCIEeAYEeMBIX
repOMIKUAOB AJISI HAa3EMHBIX OMOLEHO30B YKpPaWHBI

© GMN

Ha 4-6 mopsakoB Hiwke, yeM JIJIT; HuKe, yeM y rep-
OMIMI0B TPEIBIIYIINX TOKOJCHUHN - IIECTUYICHHBIX
reTePOLUKINYECKUX COCAMHCHUH U CUMTPHA3UHOB, U
NPUHIMINAIBHO HE OTIMYAETCS OT dKOTOKCHYHOCTH
COBPEMEHHBIX OKCA30JI0BBIX U CYJIb(OHUIAMUHOKAPOO-
HUJI-TPUA30JIMHOHOBBIX FepOUIMI0B. MIMUIa30IMHOHEI
u OucnupubaK HaTpHs MPEICTABISIOT OOJBIINI PUCK
JUIs. Ha3eMHBIX JKOCHCTeM, 4yeM nudunydeHszonup u
CyIb()OHUIIMOYCBUHEI.

3. Ilonmy4eHHble JaHHBIE O EPCUCTEHTHOCTH BELIESCTB B
[IOYBE U UX DKOTOKCUYECKOW ONACHOCTU B JAJIbHEHIIEM
MO>KHO UCITIOJIb30BAaTh JJIsl OLICHKH PUCKa U TPOTHO3UPOBA-
HUSI OTTACHOCTH JUISI 3/I0POBBSI UEJIOBEKA ITPU BHIMBIBAHUH
BEILECTB U3 MMOYBHI B TPYHTOBBIC BOJIBI M yIOTPEOICHUH
BBIPALICHHBIX HA JIAHHOM MOYBE CEIbCKOXO3SHCTBEHHBIX
KyJBTYp, YeMY MOCBSIIEHO CIIEAYIOIIee HCCIEJOBAaHHE.
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SUMMARY

PREDICTING OFRISK OF SOILCONTAMINATION
BY DIFFERENT CLASSES OF FUNGICIDES IN
SOILAND CLIMATIC CONDITIONS OF UKRAINE

Korshun M., Dema O., Kucherenko O., Ruda T.,
Korshun O., Gorbachevskyi R., Pelio I., Antonenko A.

0.0. Bogomolets National Medical University, Department
of Municipal Hygiene and Human Ecology with Hygiene
of Children and Adolescents Section, Hygiene and Ecology
Department, Kyiv, Ukraine

Application of pesticides in modern agriculture is a power-
ful permanent risk factor for public health and the natural
environment. The aim of the study was a comparative
hygienic assessment of soil pollution hazards by the most
widely used herbicides of different chemical classes (sul-
fonylureas, imidazolinones, pyrimidinyl (thio) benzoates,
semicarbazones). Hygienic field experiment for studying
of the dynamics of residual amounts of the test substances
in the soil under different climatic zones of Ukraine was
conducted. Half life periods (DT,,) or herbicides in soil
were calculated using the method of mathematical model-
ing. Ecotoxicological risk of herbicides on ecosystems and
ecological communities was determined. It was established
that bispyribac-sodium (pyrimidinyl (thio) benzoates) and
imidazolinones are persist the longest time in soil and most
rapidly degradable is diflufenzopyr (semicarbazone); eco-
toxicological risk of the studied herbicides for terrestrial
biocenoses of Ukraine by 4-6 orders of magnitude lower
than dihlordifeniltrihlormetilmetan (DDT).

Keywords: herbicides, environment, soil, stability, eco-
toxicological hazard.
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PE3IOME

OIIEHKA 3ATPA3HEHHAS TOYBbI TEPBUIIN-
JAMMU PA3BHBIX KJIACCOB B IIOYBEHHO-KJIN-
MATHUYECKHUX YCJIIOBUAX YKPANHDbI

Kopmiyn M.M., lema E.B., Kyuepenko E.C.,
Pynas T.B., Kopuyn O.M., I'op6aueBckuii P.B.,
Ileano U.M., AnTonenko A.H.

Hayuonanenweiil meouyunckuil ynusepcumem um. A.A. Bozo-
Monbya, Kagheopa KOMMYHANLHOU SUSUeHbl U IKOLO2UU Ye-
Jl08eKa ¢ cekyuell 2ueueHsvl demeti U HOOPOCHKO8, Kagedpa
eueuenvl u sxono2uu, Kues, Yxpauna

[TpuMeHeHNe TECTUIII0B B COBPEMEHHOM CEIICKOM XO-
3STUCTBE SIBIISICTCS. MOIIHBIM IOCTOSIHHO AEHCTBYIOIUM
(hakTOpOM pHCKA IISl 3M0POBbSl HACEIECHUSI U IPUPOJHOM
OKPY>KAIOILEH Cpeabl.

Lenpto ncceoBaHus IBUIIACh CPAaBHUTENIbHAS THTUCHH-
YyecKasl OLEHKA 3arpsi3HCHMS MTOYBBI HAHOOJIEe IIUPOKO
HCTIONB3YEMbIMU TepONINAAMH PA3TUIHBIX XUMHUECKHX
KJ1accoB (Cynb()OHMIMOUYEBUHBI, IMUAA30JIMHOHBI, TIHPH-
MUIMHIIKapOOKCHIIOBEIE COSAMHEHS, CEMUKAapOa30HBI).
[IpoBeneHs! HaTypHBIE THTHEHUYECKHUE HKCIIEPUMEHTHI T10
M3YYEHUIO AMHAMUKU OCTATOYHBIX KOJIMYECTB HCCIIemye-
MBIX BEILIECTB B [T0YBE B YCIOBHAX PA3HBIX KIMMATHIECKHX
30H YKpauHbl. PaccunTaHbl nepuobl NOdypa3pyLIeHUs
(TSO) repOUIINIOB B MOYBE C HCIIOJB30BAHIEM METOIa
MaTeMaTH4ecKoro Moaenuposanus. OnpeneneHa 3KOTOK-
CHKOJIOTMYECKasi OTTACHOCTh TepOUIUIIOB ISl 9KOCHCTEM
1 OMOIIEHO30B. YCTaHOBIJIEHO, YTO JOMBIIE APYTHX HEPCH-
CTHPYIOT B ITOYBE OMCITUpHOaK HATPHS (MTUPUMHUANHILTKAP-
OOKCHIIOBBIC COCTMHEHNUS) M MMHIA30JMHOHBI, OBICTpee
paspymraercs audrydeHsonup (ceMukapOa30Hbl); IKOTOK-
CHKOJIOTHUYECKAsI OMACHOCTh MCCIEAYEMbIX TepOuIINI0B
JUTA Ha3eMHBIX OMOIIEHO30B YKpawHBI Ha 4—6 MOPSIKOB
HIDKE, YeM TUXJIOPAN(PEHIITPUXIIOPITaH.
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BJIMSTHUE UHTPAABJIOMUHAJIBHOM T'MIIEPTEH3UN
HA CBEPTBIBAIOLIYIO CUCTEMY KPOBHU (QKCHHEPUMEHTAJIBHOE NCCJIEJOBAHMUE)

Typrynos E.M., Martomko /I.H., Hyp6exos A.A., KanueBa JI.K., AnnoexoB A.E.

Kapaeanounckuu eocyoapcmeennviii meouyunckuil yrusepcumem, Kazaxcman

TpomOo3MOoTIUECcKHe OCTOKHEHNS 3aHUMAIOT BeIyIiee
MECTO B CTPYKTYPE BO3ZMOXKHBIX OCIOKHEHHUH U MPUINH
JIETAIBHOCTH MPH 3a00JIEBAaHUAXK,, KOTOPBIE COMIPOBOXKAA-
I0TCS CHHIPOMOM HMHTPaabOMHHAIBHONW THIIEPTEH3UI
(UAT) [1,3,5,6]. HecomHeHHO, 4TO HH(APKT MHOKapa,
UIIEMHUS OPTaHOB, TPOMOOIMOONHS JETrOYHON apTepuu
TECHO CBA3aHbI C U3BMEHEHUEM CBEPTHIBAKOLIEH CUCTEMBI
kposu (CCK) [4,7,8]. OqgHako 3TH M3MEHEHHS] MOTYT
OBITH 00YCJIOBICHBI HE TOJNBKO MHTPaabIOMHHAIBHON
TUIEPTEH3UEN KaK TAaKOBOM, HO M BJIMSAHHUEM APYTHUX
(dakTopoB (HapKO3, U3HAYATIbHBIC ITATOJOTHYECKUE H3-
MEHEHHUS CBEPTHIBAIONIEH CHCTEMBI KPOBU OOJBHBIX)
[9,10]. Beimen3noxkeHHOE AUKTYEeT HEOOXOIAMMOCTh
IPOBEICHHS HCCIEJOBAHHS IO OI[CHKE BIUAHHUS HH-
TpaaGIOMUHATIBHON THIEPTEH3UH Ha CBEPTHIBAIOLIYIO
CHCTEMY KPOBH.

Ilesbro uccienoBaHus SIBUIOCh U3YYUTh 3aBUCUMOCTH
II0Ka3aTelIel CBEPTHIBAIOLEH CUCTEMBI KPOBU OT YPOBHS
UHTpaabOMHUHATBHOM THIIEPTEH3UH B SKCIIEPUMEHTE.

Marepuana u Metoabl. [IpoBeieHO IKCIIEpUMEHTAIBHOE
uccnenosanne Ha 100 MOIOBO3pENBIX KpBICAX Maccoi
160-210 . Bospacrt, oy, macca u cofiep>kaHne )KUBOTHBIX
ObLIH OOHOTHUITHBIMH.

HccnenoBanue BRIIOTHATIOCH HA 4 IpyMIaxX >KUBOTHBIX. B
NepBOii (KOHTPOJIBHO) TPyTITIe OBLIN HHTAKTHBIC 3[0POBBIC

© GMN

JKUBOTHBIE. Bo BTOpOM, TpeThell U 4eTBEPTON Tpynnax -
MOJICIMPOBAIA HHTPAAOOMUHAIIBHY O THIIEPTEH3UI0. DKC-
MepUMEHTaIbHAsT MOJIeTh MHTPaadOMHUHAIBHON THIIEp-
TEH3UH y Ta00paTOPHBIX ’KUBOTHBIX paHee pa3paboTaHa u
anpoOMpoBaHa HaIIeH UccieIoBaTeabCckon rpynmnoi. CyTh
IKCTIEPUMEHTAIBHOW MOJENN - CO3AaHNEe MHTpaadIoMu-
HAJIbHOM TUIEPTEH3UH C TOMOIIBIO THEBMOIIEPUTOHEYMA.

JluzaliH TaHHOTO MCCIIEeNOBaHMS OM00PEH dTHYECKON KO-
Mmuccueit mpu KaparananHCKOM rocyqapCTBEHHOM MEAn-
UHCKOM yHUBepcuteTe (mpotokon Ne 13 ot 11.11.2013 ).

JlabopaTopHbIe JKUBOTHBIE pa3eiICHbI Ha 4 TPYIIIHL:

1. MaTaxtHele KpbIcH! (n=10) - KoHTpONb - [ Tpymma.

2. Kpsicel ¢ uaTpaabnomMuHansHeiM qasneaneM (MAJL) 15
MM pT cT (n=30) — pa36utsl Ha 3 moarpynmnsl A, b, B (B 3a-
BHCHUMOCTH OT 3KCIIO3UIIMHU JIAHHOTO JIaBjicHus - 3, 12 u 24
gaca - 1o 10 )KMBOTHBIX B Ka)koi moxrpymme) - No2, 3, 4.
3. Kpbichl ¢ nHTpaabIoMUHATBHBIM JABIEHHEM 25 MM PT CT
(n=30)— pa36uTts! Ha 3 moarpynmsl A, b, B (B 3aBucuMoctu
OT PKCIIO3UIIMK JIAHHOTO JiaBlieHus - 3, 12 u 24 yaca - 1o
10 *KMBOTHBIX B Kax 0¥ noarpymie) - Ne5, 6, 7.

4. KpbIchl ¢ UHTpaabOMUHATIBHBIM JIABICHUEM 35 MM PT CT
(n=30)— pa36uTs! Ha 3 moarpynmsl A, b, B (B 3aBucuMoctu
OT PKCIIO3UIIMK JIAHHOTO JiaBlieHus - 3, 12 u 24 yaca - 1o
10 *UBOTHBIX B Kax10# moarpynme) - Ne 8, 9, 10.

Bonee HammsgHO NeJeHHE KUBOTHBIX Ha TPYIIIBI Mpe-
CTaBJICHO Ha pHC. 1.
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KOHTPO.JIb N=10)

3 gaca
N=10

12 gacoB
N=10

24 gaca
N=10

Puc. 1. Juzaiin uccreoosanus

Bb160p ypOoBHSI TaBIICHUSI OCHOBBIBACTCS HA MMEIOIIICHCSI B
MHUPOBOH HAY4YHOH JINTEpaType Harnbosee pacpocTpaHeH-
HOH Kitaccu(pUKANK HHTPaabJOMUHAILHON THITePTEH3UH
nio crenensm (I, I u III crenenn).

W3mepeHne MHTPaabOMUHAIBHOTO AABJICHUS ITPOBOIU-
JIOCh C TIOMOIIBIO pa3paboTaHHOIO M anpoOMPOBAHHOTO
Halel MccaeJ0BaTeIbCKOM IPpynnoi ycTpoicTBa Ul U3-
MepeHus! BHyTpHOpromHoro aasineHus (CBuieTenscTBo Ne
0359 ot 25.02.2016 1. 0 TocynapCTBEHHON perucTpanuu
IIpaB Ha 0OBEKT aBTOPCKOTO Mpasa ‘“Armnmapar Juisi u3Me-
peHUS UHTPaadIOMUHAIBHOTO JaBICHUS ).

1 cepusi: mog Hapko30M 10 MHTAKTHBIM )KHUBOTHBIM IIPOU3-
BOJIMIICS 3200P KPOBH JJIs1 TaOOPaTOPHOTO NCCIICOBAHNSI.
2 cepust: 30 xuBOTHBIM (Toarpymsl 2A, 26, 2B) coznaercst
MHTPaadJOMMHAIILHOE JIaBJICHNE 10 YPOBHS 15 MM pT CT.
DKCIO3MILUS HHTPaadJOMUHAIBHON THIIEPTEH3NH — 3 yaca
s 10 s)xuBOTHBIX M3 noarpynmnsl 2A, 12 yacos - ans 10
n3 noarpynnsl 2b, 24 vaca - ansa 10 u3 noarpynmnsl 2B.
Crycts yka3aHHBIE BbIIIE ITPOMEKYTKH BPEMEHU MOCIE
CO3/JJaHUSI NHTPaaOJIOMUHAIBEHON THIIEPTEH3UH TTPOM3BO-
JIATCS IeCyQIIsIIIUs BO3/LyXa U 3aTeM I0/1 HApKo30M - 3a00p
KPOBH 15 TA0OPaTOPHOTO MCCIICIOBAHMS.

3 cepust: 30 sxuBOTHBIM (OATpyTEI 3A, 36, 3B) co3naéres
JIaBJIEHUE /10 YPOBHSA 25 MM PT CT. DKCIO3ULMA — 3 daca
s 10 xuBoTHBIX U3 noArpymnmsl 3A, 12 yacoB - 10
n3 noarpynnsl 3b, 24 vaca - ans 10 u3 noarpynmnst 3B.
Crycts yka3aHHBIE BbIIIE ITPOMEKYTKH BPEMEHU MOCIE
CO3/JJaHUSI NHTPAaOIOMUHAIBEHON THIIEPTEH3UH TTPOU3BO-
JIATCS IeCyQIIsIIIUst BO3/LyXa U 3aTeM I0/1 HApKO30M - 3a00p
KPOBH 15 TA0OPaTOPHOTO MCCIICIOBAHMS.

4 cepust: 30 xuBOTHBIM (ToArpymsl 4A, 4b, 4B) coznaérest
JIaBJIEHUE 10 YPOBHA 35 MM PT CT. DKCIO3ULMA — 3 daca
s 10 s)xuBOTHBIX M3 noarpynmnsl 4A, 12 yacos - ans 10
n3 noarpynnsl 4b, 24 vaca - ans 10 u3 noarpynmnsl 4B.
Crycts yka3aHHBIE BbIIIE ITPOMEKYTKH BPEMEHU MOCIE
CO3/JJaHUSI NHTPAaOIOMUHAIBEHON THIIEPTEH3UH TTPOU3BO-
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JUTCs iecyGIIsIist BO3yXa 1 3aTeM Mo HApKO30M - 3a00p
KPOBH JyIsl J1AOOPaTOPHOTO HCCIICIOBAHMSI.

3a00p KpOBH OCYIIECTRIISIICS METOIOM MYHKIIUH CEP/IIA.
Bce sKMBOTHBIC BBIBOJAMIMCH U3 IKCICPUMEHTA ITyTEM
00eCKpOBIHBaHUS.

[IpoBeneHo maboparopHOE UCCIIEI0BaHNE KOIMYECTBEHHO-
TO COJCPKaHMsI OCHOBHBIX IOKa3arelieil CBEPTHIBAIOIICH
cucremsl kpoBu: ¢pudpunoren (PI'), mpoTpoMONHOBEIH
nupexc (ITTH), pactBoprumblil pHOPUHMOHOMEPHBII KOM-
wiekc (POMK), akTnBupoBaHHOE MapIuaIbHOE TPOMOO-
rutactuHoBoe BpeMst (AIITB). Takke nmpousBeneH UMMy-
HO(EepMEHTHBIH aHAJIN3 KPOBU Ha COZIEpXKaHUe Hanboee
COBPEMEHHOT'0 Mapkepa TpoMbooOpa3oBanust - D-mumepa.

Craructuyeckast o0paboTKa pe3ylbTaToB MCCIICTOBAHMS
MIPOBO/IMIIACH METOIAMH BapHAIIMOHHOM CTaTUCTHKH C BBI-
YHCIIEHUEM JUTS KaXKI0TO TT0Ka3aTellsi CPEAHEH BEeIMINHbBI
(M), cranmaptroro otkionerus (SD) u mucnepcun (82).
JlocTOBEpPHOCTH pa3IMUMi B IpyNIIaxX ONMPEACIISIIN C TIOMO-
B0 MAPaMETPUIECKUX M HEIApaMETPHUCCKIX METOI0B
CTaTHCTUYECKOH OLICHKH: OJIHOPAHTOBBII IUCTICPCHOHHBIH
anaimu3 (ANOVA), kpurepuit Kpackena-Yomneca mis
k-He3aBuCHMBIX BRIOOPOK. Paziinums cuurany craTucTide-
cku 3HaYUMBIMH TTpH p<0,05. {715t pacueToB 1 0hopMIICHUS
CTAaTHCTHYECKOTO MarepHuaja HCIOJIb30BAIH MEPCOHAIb-
HBI KOMIBIOTEP M MaKeT MPHUKIaJHbIX nporpamMMm IBM
SPSS Statisticsver v.20 n Tabmuunslit nporieccop Excel
n3 naketa oucHbIx nporpamm Microsoft Office 2010.

Pesyabrarsl n uX o0cy:kaeHue. Pesynbratsl uccieno-
BaHMsI CBEPTHIBAIOLIEN CHCTEMBI KPOBU MPEJICTABICHBI B
tabmune 1, puc. 2-15. CrarucTudeckast 3Ha4MMOCTh pas-
JWYUH B TPyINax MpeacTaBieHa B Tadbnnnax 2 u 3.

Conepn(aHI/Ie (1)I/I6pI/IHOI‘eHa B IJIa3M€ KPOBH BO3pACTaCT
OPpONMOPIUOHAJIBHO MOBBINICHUIO JABJICHUS B 6pIOHIHOI\/‘I
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Tabnuya 1. 3nauenus noxazameneil cgepmuisarouyeti CUCmemMbl KPOBU 1AOOPAMOPHBIX KPbIC 8 2PDYNNAX

¢ UAT 6 cpasuenuu ¢ konmponem (n=10 6 xaxcooii epynne; N=100)

HAT t I or IIT™ POMK AIITB dumep
(MM PT.CT.) (1ac) orazareau (r/a) (%) (r/ma) (cex) (mMr/ma1)
0 0 M 2,16 1,32 2,45 35,00 1,32
SD 0,13 0,17 1,69 1,89 0,17
(koHTpOIE) (KOHTpOITE) & 0,02 | 0,03 2.86 3,56 0,03
M 2,73 2,29 4,85 31,50 2,29
15 3 SD 0,30 0,14 0,47 3,24 0,14
d? 0,09 0,02 0,23 10,50 0,02
M 4,06 1,33 15,40 31,60 1,33
15 12 SD 0,13 0,26 1,43 2,80 0,26
d? 0,02 0,07 2,04 7.82 0,07
M 2,71 1,42 15,80 35,80 1,42
15 24 SD 0,33 0,24 1,81 2,97 0,24
d? 0,11 0,06 3,29 8.84 0,06
M 2,59 2,90 5,17 26,10 2,90
25 3 SD 0,20 0,18 0,50 1,85 0,18
d? 0,04 0,03 0,25 3,43 0,03
M 4,03 1,21 23,45 30,50 1,21
25 12 SD 0,19 0,22 6,79 2,07 0,22
d? 0,04 0,05 46,14 4,28 0,05
M 3,79 1,39 8.44 30,00 1,39
25 24 SD 0,22 0,12 1,13 291 0,12
d? 0,05 0,01 1,28 8,44 0,01
M 3,58 3.48 21,30 25,90 3,48
35 3 SD 0,26 0,30 1,83 1,73 0,30
d? 0,07 0,09 3,34 2,99 0,09
M 4,15 1,51 27,40 29,70 1,51
35 12 SD 0,18 0,39 1,43 1,95 0,39
d? 0,03 0,16 2,04 3,79 0,16
M 3,03 1,69 6,90 38,80 1,69
35 24 SD 0,08 0,18 1,20 2,30 0,18
d? 0,01 0,03 1,43 5,29 0,03
M 3,28 1,85 13,25 31,49 1,85
Hroro Hroro SD 0,72 0,77 8,76 4,54 0,77
d? 0,52 0,60 76,68 20,62 0,60

moyiocty (Tabmumna 1, puc. 2). [Ipu 3ToM, nMeeTcst cTaTh-
CTHYCCKH 3HAYMMOE OT/In4ue B rpymmnax ¢ MAT u rpynmoit
KOHTpOJIAA, Tak npu amutensHoctd MAJ[ 15 MM pT. cT B
TeyeHue 12 yacoB HaOJIIOAETCs TIOYTH ABYKPATHOE TIOBBI-
[ICHUE YPOBHsI (PUOPHHOTEHA B TTa3Me KPbIC (TaOIHIIbI 1,
2). AHaJIM3 B 3aBUCHUMOCTH OT 3kcro3unuu MAJ] mokasait,
YTO MUK HApACTaHUsI YPOBHs (PHOPHHOTCHA IIPUXOIUTCS Ha
9KCIO3HUIUIO B 12 yacoB (puc. 3), MOCe Yero, OHO CHUXKa-
eTcs B creyroue 12 4acoB, OAHAKO YPOBHS KOHTPOJIBHOI
IPYIIIBI HE JIOCTUTAET U OCTAaeTCsl Ha 3HAYMMO 00Jiee BbI-
cokoM ypoBHe (p<0,01) (puc. 3, Tabnuma 2).

Conepsxanue nporpomouHoBoro uuaekca ([1TH) B ruiazme
KpOBH pe3Ko Bo3pacTaet yxxe npu AT 15 MM pT.cT., a 3a-
TEM JIMHEHHO CHIDKAETCsI TIPU JajbHEHIeM MOBBIILICHUN
ypoast MAT (puc. 5). OnHako Oojiee yeTKast 3aBUCUMOCTh
JTAHHOTO TIOKa3aTelsl CBePTHIBAIONIEH CHUCTEMBbl KpPOBU
HaOIIoaeTCs MPU PAaCCMOTPCHUH anuTenbHOCTH MAT
(puc. 6). YCTaHOBICHO, UYTO CTATUCTUYCCKU 3HAYMMBIN
(p<0,01) noBeireHHsIi ypoBeHs [1TU npu Becex crenensx
UAT B Teuenue 3 u 12 yacoB, CHUKAETCS HUXKE YPOBHS
KOHTPOJIBHOU IPYMIIBI K 24 4yacaM KCIIO3HULUH, IPUYEM B

© GMN

IpyMIie ¢ MaKCUMaJIbHBIM YPOBHEM JIABJICHUS 9TO MaJICHHUE
HMMeeT CTaTUCTUUeCKH 3HaYuMbIi (p<0,05) ypoBeHb (puc.
6,7, Tabnuna 2).

Junamuka npyroro nokasarens — AIITB B nina3sme kpoBu
KpBIC UIMeeT 00paTHOE M3MEHEHUE B CPAaBHEHUH C IIPOTPOM-
OMHOBBIM MHIEKCOM, C MAKCHMAJIbHBIM aJIeHUEeM TIpH 25
MM PT. CT. ¥l TOCJIEAYIOIMM HOBBIIIEHUEM [IPU HHTpaad0-
MUHaJILHON TMIIePTEeH3UH 35 MM PT. CT., OIHAKO OCTABAsACh
CTaTUCTUYECKH 3HAYMMO HUKE KOHTPOJIS (puc. §).

Takast ke obparHas usMmeHeHusm [ITU 3aBucuMocTh
JTAaHHOTO TIOKa3aTessl CBepThIBAIONIEH CHUCTEMBI KPOBU
HaOJIFOJaeTCs TIPU PACCMOTPEHUU JuiuTenbHoCcTH AT,
YcraHoBIIEHO, UTO cTraTUcTHYeckH 3HaunMoe (p<0,01)
cumxenne AIITB nabmromaercst Bo BceX BpeMEHHBIX
MPOMEKYTKax MpH 25 MM PT. €T U 35 MM PT. CT, 3a UC-
KJIFOUEHHEM TocieiHed rpynisl (35 MM pT. CT., 24 yaca),
kxoraa ypoBeHb AIITB Bo3BpamiaeTcss K KOHTPOJIBHBIM
sHaueHusM (puc. 10) ¢ HEKOTOPOW TEHACHIMEH K IO-
BBIIIEHUIO Ja)ke BBINIE, YeM B KOHTPOJBHOI rpymmne
9KCIIEPUMEHTAJIBHBIX )KUBOTHBIX.
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WuTterpansublii nokaszarens POMK nmeer yeTkyto, mouTu
JUHEHHYI0 3aBUCUMOCTh OT ypoBHS VAT (puc. 11). ITux
conepxanusi POMK npuxomurcs Ha 12 yacoB SKCIO3UIMU
HNAJ. B nenom yposenb POMK ocraercs craructuue-
cku 3HaunMo (p<0,05) MOBBIIIEHHBIM BO BCEX IpyMmIax B
CcpaBHEHHUH ¢ KOHTpojieM (puc. 11, Tabmuma 2). Haubonee
BhIpakeHHbIC H3MeHeHuss POMK HaOronaroTes B rpymmax
Ne6 (25 mm pr.cT., 12 gaco) u Ne9 (35 MM pr.cT., 12 yacos),
6onee yeM 5-KpaTHO MPEBOCXOMS 3HAYCHUS B KOHTPOJIE
(puc. 13, rabnuma 2).

Takum o6pazom, nipu r0dom ypoBae MAI craructuuecku
3HAYMMbIEC N3MEHEHUS yPOBHS (PHOPUHOT€HA B CTOPOHY I'H-
MIEePKOATYJISAIIUN HAOMIOAI0TCs IpH 3-24 yacax, a mpoTpOM-
6uHOBOrO MHJEKCa - pu 3-12 yacax, Torna kak uepes 24
yaca nipu MakcumanbHoi MAT I1TU 3naunmo cHukaercst
HIDKE YPOBHSI KOHTPOJISI, YTO MOYKET CBHJICTEIILCTBOBATH O
BO3HUKHOBEHHHU OPraHHOM TUC(HYHKIMH ITPU BBIPAKEHHOI
n nutensHoii AT Tlokazarens AIITB umeer o6paTHyto
3aBUCUMOCTb OT u3MeHeHui [1TH.

B nenowm, ¢ ysennuenueM ypoBHs AT u mmutensHOCTH
BO3ACHCTBUS MPOUCXOAAT MPONOPLUOHAIBHBIE U3MEHE-
HUS TOKa3aTesieil KoaryJlorpaMMbl, 0COOCHHO ClieayeT
OTMETHTH MOYTH JINHEHHYIO MPSMYIO 3aBUCUMOCTh YPOB-
Hs ¢ubpuHorena u POMK. Torna kxak, ¢ yBeIudeHUEM
qummtenbHoctd AT HaOmonarorest pasHOHaNpaBiIeHHbIE
M3MEHEHHUS ITUX MOKa3aTese — B CTOPOHY TMIIePKOAryJIsi-
1MW Ha MPOTshKeHuu 3-12 vacos, a 3atem k 24 yacam — B
00paTHOM HaMpaBIEHUH B CTOPOHY I'MIIOKOATyJISIIIUHU, YTO
BO3MOYKHO CBSI3aHO C OPTaHHON TUC(YHKIHUCH U KOAryso-
naTueu moTpedaeHusl.

Cpenn BO3MOXKHBIX MapKEpOB aKTUBAIMH CBEPTHIBAHHS
KPOBHU 0COOBIN HHTEPEC BBI3BIBACT UCCIICIOBAHUE YPOBHSI
B 11a3me D-aumepa - cennduyeckoro npoayKTa jerpa-
JIAIMH TIONIEPEYHO-CHINTOr0 GUOpHHA, BXOJSIIETO B CO-
ctaB TpomMOa. D-1umMepsl 00pa3yroTes B poiecce Ju3uca
Cr'yCTKa KPOBH I0JI BIUSIHUEM IUIa3MHHA U HEKOTOPBIX
HecnenupuiecKkux GUOPUHOIUTHKOB 10 PACTBOPUMBIX
(hparMeHTOB, BBICBOOOKIAIONIUXCS B KPOBb.

B nacrosmuii MoMeHT D-numep NpUHATO CUUTATH
IJIaBHBIM MapkepoM TpoMmOooOpazoBanus u Gpuodpu-
Hosnuszuca. [loBeimeHue koHueHtpanuu D-numepa
CBHJICTEILCTBYET 00 aKTHUBAIIUU CBEPTHIBAaHUS U (u-
OpuHosM3a, MokeT Habmoaarbes npu JIBC-cunapome,
TpomM0O03€e BeH, TpPOMOOIMOOIUN JIErOYHOM apTepuH,
nndapxre muokapna [2].

Omnpenenenne D-numepa nmeer nperMyniecTsa o cpas-
HEHUIO C U3MEPEHUEM APYTUX MapKepOB KOAryJsiLUuu
u pubpuHoONIM3a, Tak Kak D-mumep oOpasyeTcst TOIBKO
NIPU YCJIOBHH, YTO MMEIOT MECTO 00a 3TH mporecca. Tak,
ypoBeHb D-1iMepa He MeHsieTCs TpH epBUYHOM (HuodpH-
Honu3e, quchudpuHoreHeMusix [2].
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Uro kacaercsa ypoBHs D-numepa B UCCIIEOBAHUM, TO €I0
TIOKa3aTelb y 37I0POBBIX JIAOOPATOPHBIX dKUBOTHBIX COCTABHII
1,32 Hr/mi1, a TMHAMHKA UMEET TaKXKE JIMHCHHYIO MPSMYIO
3aBUCUMOCTB OT ypoBHSI MAI ¢ mukom comepxanus Ha 3
Yaca 9KCIO3MIMH, ITpUYeM NpH Beex ypoBHsx MAT, Goree
YeM JIByXKpPaTHBIM OIbeM JUMepPa ABIISIETCS CTaTUCTHYECKU
3HaunMbIM (p<0,01) (Tabmuua 2, puc. 14-16). Takum oOpazom,
orpeieniene ypoBHsi D-imepa 0coOeHHO akTyallbHO B IIep-
BbIe "ackl pa3Butsa AT, mockonbKy fake mpu 15 MM pr.cT.
HaOJIOIAeTCsl YeTKast CTATUCTUYECKU 3HaUMMast IMHaMUKa K
TIOBBIIICHUIO TAHHOTO MOKa3aTessl.
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Tabnuya 2. Pesynomamor 00Hopakmoprozo oucnepcuonnozo anaiusza (ANOVA)
no evisseHuio paziuyull 6o eécex 10 epynnax cpasnenus (9 cmeneneii c60600vL)

Yposuu UAT (Mm pr.cT.) — 05 155 25; 35 Cymma KeCL.CB. Cpennmii = D
Bpemst sxeno3uuun (uac) — 05 3; 125 24 KBaJpaToB KBaJpar
(KomOunmpOBaHHAs) 47,17 9 5,24 112,1 <0,001
Mexcy . JTuHeitHOCTE 12,26 1 12,26 2622 | <0,001
®F (v/m) | TPYHHAMH OTKJIOHEHHE OT JINHEMHOCTH 34,92 8 4,36 93,39 <0,001
B rpynmax 4,21 90 0,047
Hroro 51,38 99
(KombuaMpoBaHHas) 7266,4 9 807.,4 54,06 <0,001
— Fpl;/[nelﬁiyﬂ* JIMHEHHOCTD 466,69 1 466,69 3125 | <0,001
OTKIJIOHEHHE OT JINHEHHOCTH 6799,72 8 849,97 56,91 <0,001
B rpynmax 1344,1 90 14,934
Hroro 8610,5 99
(KomOuHMpOBaHHAS) 1510,49 9 167,832 28,5 <0,001
AIITB rpl\y/f;‘;iyn* JInHeHHOCTS 12,0 1 12,000 2,04 | 0,157
(cek) OTKJIOHEHHE OT JIMHEHHOCTH 1498,49 8 187,3 31,8 <0,001
B rpynmnax 530,5 90 5,89
Hroro 2040,99 99
(KomOuHHpOBaHHA) 6873,03 9 763,7 119,0 | <0,001
POMK Fpl;/lne;‘;i‘;* JInHeiHOCTS 1528,52 1 1528,5 2382 | <0,001
(r/mm) OTKJIOHEHHE OT JIMTHEUHOCTH 5344,51 8 668,1 104,1 <0,001
B rpymmax 564,6 88 6,42
Hroro 7437,6 97
(KomOuHmMpoBanHast) 54,22 9 6,02 110,4 | <0,001
Mexny 2
Jlumep rpymmami* JInHeMHOCTH 1,43 1 1,43 26,2 <0,001
(mr/mor) OTKIJIOHEHHE OT JIMHEHHOCTH 52,8 8 6,60 120,9 <0,001
B rpynmax 4,91 90 0,055
Uroro 59,13 99

npumeuanue: * — konuuecmeo epynn — 10 (1 konmponv + 9 onsimmsix)
6 3asucumocmu om yposHs UAI u epemenu sxcnosuyuu

[umep (wrimn)

4,00

w
]
]

|

.
2,00 *

MAr+epems

Puc. 16. 3nauumoe ygenuuenue yposusa J{-oumepa 80 cex epynnax

¢ 3-uacosoii sxcnozuyueti UAJ] (Ne 2, 5, 8) 6 cpasnenuu ¢ konmponem (Nel)

YuuTeiBas Malioe KOJIMYECTBO HAOMIOJEHUM B KaXKIOU
rpynne (N=10), 11s moBbIIIEHUS HAACKHOCTH IOIY-
YEeHHBIX PE3YIbTATOB PA3IMUMil B rpymIax MpOBEICH
HenapameTpuuecuit Tect Kpyckena-Yomeca, KOTOPbIi
MOATBEPKIAET CTATUCTUUECKYIO 3HAYUMOCTh Pa3IUUnM
B rpymnmax, BBISIBICHHYIO MPU JUCIIEPCHOHHOM aHAJIHN3€
(Tabmuna 3).
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Takum oOpa3oMm, B pe3yibTaTe MPOBEACHHBIX HCCIIC-
JIOBAaHWH BBISIBJICHA CTAaTUCTHYCCKH 3HAUMMAas 3aBHU-
CHMOCTh MEXJy YPOBHEM HHTPaaOAOMUHAIbHON T'H-
MEePTEH3UU W TOKA3aTeIsiIMU CBEPTHIBAIOIIEH CHUCTEMBbI
KpOBH:

- yCTaHOBIIEHA MpsiMasi TUHEHHAsT 3aBUCUMOCTh YPOBHS
¢udpunorena u POMK ot crenenn nHTpaadJoMHUHAIIb-
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Tabnuya 3. Pezynomamer ananusa paznuduii @ 2pynnax ¢ NOMOoubl0 Henapamempuiecko2o Kpumepus
Kpacxena-Yonneca ons k-nezasucumoix evibopok (10 epynn cpasnenus - 9 cmeneneti c60600vt)

MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
LSIS@HOZIRM LSFIRNGO6(M LOSLLI6()

Mokasarenn HAI' Bpems Cpemii panr 3HaueHue k-crenenei
(MM PT.CT.) (4yac) P P o CcB00OIBI P
KonTpoib KonTpoib 7,50
15 3 28,40
15 12 83,25
15 24 28,10
O (/1) 2 = 2L 88,13 9 <0.001
25 24 68,10
35 3 58.45
35 12 87,00
35 24 42,45
KonTpois Konrpoins 27,80
15 3 75,50
15 12 29.75
15 24 35,75
TITH (%) 2 = 8 75,22 9 <0.001
25 24 33,25
35 3 95,50
35 12 44,75
35 24 57,00
KonTpoib KonTpoins 5,50
15 3 19,20
15 12 59,00
15 24 60,10
POMK (/1) 2 = = 89,10 9 <0.001
25 24 43,00
35 3 74,70
35 12 91,80
35 24 37,30
KonTpoib Kontpoib 76,60
15 3 51,45
15 12 52,60
15 24 78,65
ATITB (cex) > > 114 73,09 9 <0.001
25 24 41,90
35 3 12,75
35 12 39,35
35 24 91,55
Koutpoib Koutpoib 27,80
15 3 75,50
15 12 29,75
15 24 35,75
Tuvep (Mr/m) > > b 75,22 9 <0.001
25 24 33,25
35 3 95,50
35 12 44,75
35 24 57,00

Hoii runepren3uu. Ilpu Bcex ypoBHsx UAID conepxanne
(¢ubpHUHOTreHa CTAaTUCTUYECKH 3HAYMMO BBILIE, YEM B
xoHTpoie (p<0,01);

- ¢ yBenmdeHueM juiutensHoctd AT HaOmomaroTes pas-
HOHAIPABJICHHBIE N3MEHEHHUS IOKa3aTenell — B CTOPOHY
THIEPKOAryisiy Ha MPOTsDKEeHHH 3-12 9acoB, a 3aTeM K
24 yacam — B 00paTHOM HAIpaBJIEHUH B CTOPOHY I'MITOKOA-

104

TYJISILIUM, YTO, BO3MOKHO, CBSI3aHO C Pa3BUTHEM OPraHHOM
JUCQYHKIMH ¥ KOAryJonaTueil morpeoieHus;

- IoKasarenb J[-aqumep uMeeT NpAMYO JMHEHHYIO 3aBUCH-
MocThb 0T ypoBHS MAI ¢ mukom copepskaHus Ha 3 gacax
IKCIIO3ULIMH, IIPHYEM TIpH Beex ypoBHsX AT, Gonee uem
2-KpaTHBIN OIbeM ypoBHSA J-rMepa SBIIeTCs CTaTUCTH-
yecku 3HaYMMBIM (p<0,01).
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SUMMARY

INFLUENCE OF THE INTRA-ABDOMINAL
HYPERTENSION ON THE BLOOD COAGULATION
SYSTEM (EXPERIMENTAL STUDY)

Turgunov Y., Matyushko D., Nurbekov A.,
Kaliyeva D., Alibekov A.

Karaganda State Medical University, Kazakhstan

The analysis of the influence of the intra-abdominal
hypertension on the blood coagulation system by carrying
out an experimental research with laboratory animals is
presented in article. After simulating intra-abdominal
hypertension with different degree and exposition we

© GMN

made the laboratory research of blood coagulation system
(fibrinogen, PTI, SFMC, APTT) and ELISA research on
the concentration of the modern marker of thrombozis -
D-dimer. The results in article clearly demonstrate that
there is a direct linear dependence of level of fibrinogen
and SFMC on degree of intra-abdominal hypertension, and
the multidirectional changes of indicators with increase
of intra-abdominal hypertension duration - towards
hypercoagulation for 3-12 hours, and then by 24 o’clock —
in the opposite direction towards hypocoagulation. Perhaps,
it is explained with development of organ dysfunction
and a coagulopathy of consumption. Indicator D-dimer
has also direct linear dependence on the intra-abdominal
hypertension level with contents peak at 3 hour exposition,
and at all intra-abdominal hypertension levels, more than
2-fold rise of D-dimer level is statistically significant.

Keywords: intra-abdominal hypertension, intra-abdominal
pressure, blood coagulation system, D-dimer, thrombosis.

PE3IOME

BJIMSTHUE UHTPAABJIOMUHAJIBHOM TUIIEP-
TEH3UUN HA CBEPTBIBAIOII[YIO CUCTEMY KPO-
BU KCIIEPUMEHTAJIBHOE UCCJIEJJOBAHHUE)

Typrynos E.M., Martiomxo /I[.H., HypOekos A.A.,
Kanuena JI.LK., Anudexon A.E.

Kapaeanounckuii 2ocyoapcmeenmulii MEOUYUHCKUL YHU-
sepcumem, Kazaxcman

B crarbe mpezcTaBieH aHaIW3 BIUSHUS UHTPaabIOMHU-
HaJIbHOU THIIEPTEH3UU Ha CBEPTHIBAIOLIYIO CUCTEMY KPOBU
MyTEM MPOBENICHUS HCCIIEIOBAHMS Ha JTA0OPATOPHBIX K-
BOTHBIX. CMOJIETMPOBAB COCTOSTHUE HHTPaaO0MUHAILHOM
TUIIEPTEH3UU Pa3HOM CTENEHU 1 SKCIIO3ULIMY BO3ACHCTBUS
MPOBEICHO J1a00PaTOPHOE UCCIICJOBAaHNE CBEPTHIBAIOILCH
CHCTEMBI KPOBH - (prOpHHOTeH, TPOTPOMOMHOBBIN UHJIEKC,
pacTBOpuMbIi PpuOprHMOHOMEpHBIH Komiieke (POMK)
AKTHMBHPOBAHHOE MapIHalIbHOE TPOMOOILUIACTHHOBOE Bpe-
Msl 1 IMMYHO(EPMEHTHOE MCCIIENOBAHNE Ha COACPIKAHUE
COBPEMEHHOIO Mapkepa TpoMOooOpa3zoBanus - J[-numepa.
[IpuBeneHHBIC B CTaThe PE3yNIBTaThl HAVIAIHO IEMOHCTPH-
PYIOT, YTO MMeETCs NpsiMast JIMHEHHAs! 3aBUCHMOCTb YPOBHS
(ubpunorena 1 POMK ot creneHr HHTpaaOJOMUHATIBHON
TUIIEPTEH3HUH, a C yBeNnueHneM aiutensHocT AT Habmio-
JIAIOTCS Pa3HOHAMPABICHHBIC M3MEHEHHUS IOKa3areyel — B
CTOPOHY I'MIIEPKOATYIISAINH Ha MPOTsHkeHUH 3-12 yacoB, a 3a-
TeM K 24 yacaMm — B 00paTHOM HaIPaBJICHUHU B CTOPOHY TUIIO-
KOaryJsIHH, 4To, BO3MOXHO, CBSI3aHO C Pa3BUTHEM OpraHHOM
JMCYHKIMKE 1 Koaryaonarueil norpednenust. [lokasarens
J-mMep uMeeT npsMyo JIMHEHHYO 3aBUCUMOCTb OT YPOBHS
WAT ¢ nmuxom comeprkaHust Ha 3 gacax 3KCIO3ULIIHU, TPUIEM
npu Bcex ypoBHsAX MAI, Gonee uem 2-KpaTHBIA MOIBEM
ypoBHsI J[-iMepa SBISETCS CTaTUCTUYECKHU JJOCTOBEPHBIM.
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BJIMSITHUE DMOIIMOHAJIBHOI'O CTPECCA HA KJIIETOYHOE 3BEHO UMMYHHUTETA,
OBJYYEHHOI'O MAJIOM 10301 TAMMA-U3JTYYEHHUSA B OTIAJIEHHOM ITEPUO/JE
(AQKCIHEPUMEHTAJIBHOE UCCJIEJJOBAHMUE)

YrerenoBa A.M., "KernucoaeB B.A., 'CemenoBa F0.M., >Kbinisipmosiguna A1, '"Apreinoexosa A.C.

TocydapcmeeHblll MEOUYUHCKUL VHUBEPCUMEN,;
’Kaszaxckuii 2yManumapho-opuoudeckuti unHosayuonHil ynugepcumem, Cemet, Kazaxcman

PaznuaHbIe 103BI PAJOAKTUBHOTO OOIYyYCHNS BBI3BIBAIOT
MEPECTPOIKY B CHCTEME MIMMYHHUTETA, N3MEHSA (PyHKIN-
OHAJIbHYIO aKTHUBHOCTbH €T0 KIIETOYHOTO 3BE€HA U BBI3BIBAS
pa3BUTHE BTOPUYHOTO MMMYHOIEC(PHUIIUTHOTO COCTOSHUS
[15,17,18,20-22]. Ouenka 3¢ ¢heKToB MaIBIX 103 HOHU3H-
PYIOIIETO MU3JTyYCHUS Ha COCTOSIHUE 3[0POBbsI HACETICHUS
SIBIISICTCS. OMHON W3 aKTyaJbHBIX IpoOIeM COBpeMEHHOMH
panuoOnoIOTHH, YTO CBSI3aHO C IIUPOKHM pacmpocTpa-
HEHHEM SIIEPHON SHEPTETUKH, IPOMBIIIICHHBIX U MEAN-
IIUHCKUX HMCTOYHHMKOB raMMa-m3inydeHus. Ilockonbky B
psizie cTpaH MUpa HE MPEKPAIAIOTCs NCTIBITAaHUS SIAEPHO-
TO OPYXHSs, BBI3bIBAsI TEXHOT€HHBIC KaTacTPO(bI, CBSI3aH-
HBIE C AQTOMHBIMH JIEKTPOCTAHLIUSIMH, HEOOXOANMOCTD
n3ydeHust 3PEKTOB PagHaiOHHOTO OOIydeHHs Ha TO-
KazaTeln KJIETOYHOTO MMMYHHUTETa HE TepsieT CBOCH ak-
TyamsHOCTH [ 14,20].

JmurensHoe  pyHKImoHnpoBanne CeMHITaIaTHHCKOTO
SJIEPHOTO ITOJIMTOHA Ha Tepputopun Kazaxcrana nmpuseso
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K 0OTy9eHHUIO HaCEICHNUS, TPOKUBAIOIIETO Ha COMPSIKCH-
HBIX TEPPUTOPUSX, BCICIACTBHE BHIMACHUS PaIHOAKTHB-
HBIX OCAJKOB H YIIOTPEOICHHUS B MHUITY 3apayKeHHBIX ITPO-
IYKTOB MUTaHUs. B HacTosmee BpeMs HACEICHHUIO THX
PETHOHOB TMPHUXOAWUTCS TPEOI0NEBaTh KaK ITOCIEACTBUSA
BO3ACUCTBHS MaJIBIX 103 OOTY9ICHHUS, TAK H YMOIIHOHAIb-
HBIII cTpecc, CBSI3aHHBIM C OCO3HAHMEM O3TUX IOCIEI-
CTBHH.

IIpeanonaraercs, 4To Majible J03bl HOHU3UPYIOLIEH pa-
JIUANNN TIOHIDKAIOT PE3UCTEHTHOCTh OpTaHMW3Ma W Tpej-
CTaBIIAIOT 0COOYIO OMMAacHOCTH /IS uenoBedecTna [19,23].
B MenuuuHCKON auTepaType MMEKTCS CBUAETEIbCTBA
COYCTAHHOTO BIHUSHUS CyOJIIeTaTbHBIX 03 paguariil U
SMOIIMOHATBHOTO CcTpecca Ha OOMEHHBIC MPOILECCH B
opranusme [5]. OIHAaKO WUMEIOTCS TOJNBKO CIUHUYHBIC
SKCIEPUMEHTAFHBIC UCCICAOBAHMS TI0 W3YYCHHUIO JCi-
CTBHS AMOIMOHAJIBFHOTO CTpecca Ha KJIETOYHOE 3BEHO
WMMYHHUTETa B OTAAJICHHOM MIEPUOJIE MTOCIIE BO3ACHCTBUSA
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MaJIoi 1036l TaMmma-ooiryuenus [6]. ITockonbKy cucrema
KJIETOUHOTO UMMYHUTETA SIBISETCS 3HAYUMOU AJIST BCETO
OpraHu3Ma, yCTaHOBIICHHE €€ POJIU B pa3BUTHH I1aTOJIOTU-
YeCKOro Ipoiiecca pu KOMOMHUPOBAHHOM BO3/ICHCTBUY B
SKCIEPUMEHTE, BISIETCS BEChbMA aKTyaJIbHBIM.

Takum 06pa3oMm, 1eIbI0 JAHHOTO UCCIICOBAHUS SIBUIOCH
H3y4YeHHE BIMSHUSA HMOLHOHAIBHOTO CTpecca M Majoi
1036l ramMMa-naaydenus (0,2 I'p) Ha nmokaszaresu KieTod-
HOTO UMMYHHTETA B SKCIIEPUMEHTE.

Marepuaj u MeToAbl. [ pelleHus MOCTAaBICHHON
LIEJTU BBITIOJTHEHBI 4 cepuu OMBITOB Ha 120 OeibIX 1mo-
JIOBO3PEJIBIX KpbIcax-camuax JuHuM Wistar ¢ maccoit
tena 240+£20 rpamm. Bee KuBOTHBIC OBUTH pacmpene-
JIeHbsl Ha 4 paBHblE Tpynmel: | Tpynma — MHTaKTHBIC
(n=15), Il rpynmna — moxBeprumecs: raMmMa-o0IydeHHIO
(n=15), III rpynna — mepeHecmIne SMOLMOHAIIBHBIH
ctpecc (n=45), IV rpynna — noaseprirecs: KOMOUHU-
POBAaHHOMY BO3JEHCTBHIO SMOIMOHAIBHOTO CTpEcca U
ramma-ooayuyenus (n=45).

MonenupoBaHue dMoIMOHaNBHOrO crpecca B 111 u IV
IpynIax OCYIIECTBISIOCH NMPH MOMOIIM TOABEIINBA-
HUsl KpbICc 3a XBocT no Meroxy JKernumcbaeBa B.A. c
coanT. [7]. U3 skcnepuMeHTa >KUBOTHBIE BBIBOJUIUCH
ITyTEeM YCHITICHUS 9(UPHBIM HAPKO30M C HEIIOJTHOH Jie-
KanuTamnuei.

OnHokpaTtHOe 00mydeHue B mo3e 0,2 I'p mpoBogumimocs y
#uBOoTHBIX II 1 IV rpynn 3a 90 cyrox 1o uccinenoBanus
Ha paguoTepaneBTuueckoM ycrpoiictBe « TERAGAM»
(ISOTREND spol. s.r.o., Yexus) ramma-aydamu *“Co,
MIO3BOJISIIOIEM O0JTy4aTh >KUBOTHBIX 3alTaHWPOBAHHOMN
Manoil 1030i. MeTonbl IpoBeAEHHS SKCIEPUMEHTOB Ha
JKMBOTHBIX COOTBETCTBOBaJM TpeOoBaHMsIM JKeHeBCKOi
xoHBeHIMH (1990 1) u XenbcuHckol nexiapauuu [16].
[lepen nHauamoM HcciaeOBaHUS MOIYYEHO COITIACHE JIO-
KaJIbHOTO THYECKOr0 KoMHUTeTa [0CyqapCTBEHHOTO Me-
JTUIMHCKOTO yHuUBepcuteTa T. Cemell (mpotokon Ne2 ot
13.11.2013 r.). BceMm skcnieprMEHTANIBHBIM KHBOTHBIM
MIPOBOJMIACH TOHMOMETPUYECKH-I03UMETpUIecKas MOA-
TOTOBKA K PaJHaIllMOHHOMY OOJIyYEHHIO: JKUBOTHBIX pa3-
MeEIIaal Ha U30LEHTPUYECKOM TEPareBTUUYECKOM CTOJIE
peratrencrumyssitopa «Terasix» (Uexwust), KOTOpPBIH KOH-
CTpYKIMENH U MmapaMeTpaMH MOJIHOCTBIO COOTBETCTBYET
TepareBTHYEeCKOMY CTONIy Tramma-oOmyudarens. [locne
BH3yaIM3allMy Ha dKpaHax JHCIUIEEB, CPe3 PUCYHKa 00-
JIy4aeMOI'0 KUBOTHOIO, IIyTEM CETEBOTO MOJKIIOYECHUS
BBOAMWJICA B KOMIIBIOTEPHYIO IJIAHUPYIOIIYI0 CHCTEMY
«PlanW-2000», xoTopasi OCYIIECTBISUIA PacueT H30/103
C TOJIy4E€HHEM TONOMETPUUYECKO-T03UMETPUUECKOI Kap-
Thl. Bce jKMBOTHBIE MoaBepraauch olmemMy 00IydeHUIO
B no3e 0,2 I'p ognokparno: SSD — 97,2 cm, SAD — 100,0
cM, t-352 cek., mone 40x40 cm, rne SSD — paccrosHue
OT MCTOYHMKA MOHM3UPYIOLIETO U3JIyUeHHsl 10 YCIOBHO-
ro LEHTpa O0Jy4aeMOro marojoruueckoro odara, SAD
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— paccTosHHE OT MCTOYHMKA HOHM3HMPYIOILIETO H3Iyde-
HUS 10 ONMwKaiiield K HeMy MOBEPXHOCTH 00JTyd4aecMOro
oObekTa. B xone paananioHHOTO BO3JCHCTBUS JKHUBOT-
HBIX pa3MelIay B KIETKH U3 OPraHUYECKOro CTEKNIa, CO
CTELUAIbHO BBIJCICHHON ISl KaXKIOH 0COOU SYEHKOI.
O1eHKYy MMMYHHOTO cTaTyca MPOM3BOJMIN B OTHAJCH-
HOM TIepHoJie, CIyCTs 3 Mecsla Mocie paaualioHHOTO
BO3/CICTBUSL, SMOLIUOHAJIBHBIN CTPECC BbI3bIBAJIN 110 METO-
1ty [7], olleHKy KJIETOUYHOTO 3BE€Ha OMPEAeIsUTH crycTs 1,2 u
3 cytok. Jli1s1 3TOro KpoBb 3a0Mpalii B IPOOHPKH € Terapu-
HoM (25 EJl/min). Beinenenne auM@ponUTOB U3 BEHO3HOM
KPOBH OCYHICCTBIISUIM 10 0OIIenpuHaTod Mmetoauke [10]
B TpaJlieHTE IIOTHOCTH (ukosuia-Beporpaduna (1,077).
Peaxruto TopmokeHnsa Murparuu aeiikoruros (PTMII Ha
®I'A) onpenensuiu o merony Apremosoit A.T. [1]. Co-
CTOSTHHE KJIETOYHOTO 3BEHAa MMMYHHUTETa OIICHHUBAIM I10
guciay CD3+, CD4+ u CD8+1uMQpOIUTOB ¢ COOTBETCTBY-
IOLTMMH MOHOKJIOHAJIBHBIMU aHTHUTENIaMH, METOIOM TIPO-
TOYHOU HUTOGIIOOPUMETPHU OLCHUBAIH (YHKIIMOHAIb-
HYK aKTUBHOCTb LUTOKMHIpoxyuupyoomux NK-kierok
B PEaKIMU TOPMOXEHUs murpanuu. IlpuHiun merona
3aKJII0YAETCS] B NMPUKPEIUICHUH IPUTPOIMTOB YENIOBEKa,
CEHCUOMIIN3UPOBAHHBIX MOHOKIIOHAILHBIMH aHTUTEIAMH
LT, x noBepxnoctu mumdounto. [logcunTeiBanm nmMmy-
HoperynsaTopHblit nuaexc (MPN):
CD4/CD8 (Tx/Tc) [3,12].

Craructuueckass o0paboOTKa pe3yIbTaToB MPOBOIUIACH
C TOMOIIBIO CTAaTUCTUYECKOro TMakera nporpammsl SPSS
Bepeus 20.0 ams Windows (numensus MY 1. Cemeit).
[Tpu u3yueHnn nByX W OoJiee TPy, TUI pacipeaeIeHUs
JIaHHBIX OMpenessics Uil Kaxaol rpynmnel. Pacnpene-
JICHUE TaK)Ke OCYIIECTBIISUIOCH IPa)UueCcKy C TIOMOIIBIO
KBAaHTWJIBHBIX JUAarpaMm. I[J'DI OIMMCaHHA KOJIMYCCTBCH-
HBIX JAHHBIX, UMEIOIIUX HOPMAaJIbHOE pACHpPEACIICHUE,
HCIONB30BAIUCK cpeaHee apupmernyeckoe (Cp.) u cTaH-
naptHoe oTknoHeHue (CO). Paznuune Mexay rpynnaMu
paccuuThIBaiy 110 t-kpureputo CteioneHTa [4].

PesyabraTtel M HX o0cy:kaeHue. Pesynbrarhl IpoBe-
JACHHOT'O UCCJICAOBAHUA BBIABUIIN, YTO CITYCTH 3 MecsLa
(B OoTHasieHHOM NEepHoAe) Mocie ASHCTBUSA Majol 03I
raMma-u3JiydeHusi oOliee KOJIMYECTBO JICHKOLMTOB B
neprudepuyeckoll KpOBH MMEET TEHACHIMIO K TOHMXKe-
Huto (puc.). OTMEUEHO MOBBIIMIEHNE abCONIOTHOTO YHUC-
na yumdonutoB B kpoBu ¢ 2800+113 mo 3790+150 B
MK (P<0,05) u otHocutensHoro uncia ¢ 40+3,6% no
57£2,2% (p<0,001). YV Bcex MOMOMBITHBIX MKHUBOTHBIX
OTMEYaJoCh JIOCTOBEPHOE CHM)KEHHME KOIMYecTBa CyO-
nonyssiiuu T-mumdormro, CD4+ u CD3+ numdornu-
TOB; a0COJIOTHOE M OTHOCHTEJILHOE YHCIIa CHUKAIHCh
cootBeTcTBeHHO Ha 40% u 31% (p<0,05). Ilpu no3nneit
Jy4eBoi 0oJie3HH Kak aOCONIOTHBIC, TaK U OTHOCHUTENb-
Hble uncia CD8+ muMdonuToB OBUTH TOCTOBEPHO BHIIIE
MHTAKTHOTO YPOBHSI, YTO B KOHEYHOM HMTOIe 00YCIOBHIIO
nocroBepHoe cHmkenne MPU. JIumdokuHnpomynupyro-
masi cnocoOHOCTH JIeHKonMTOB onpenensuiack B PTMJI
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Tabnuya. Ilokazamenu T-cucmemvl uMMyHUmMemMa npu CoO4emaHHoM 0etucmeul
CMPecco2eHHbIX PaKMOpos 6 OMOAIEHHOM Nepuooe

Moxasaremn HWurakTHas | KonrTpoabHas Bpems noc.ie cTpecca
rpynma rpynma | cyTkm 1l cyTku 11 cyTkn
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kk0 *
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60

50

] i@ o

e Lo N
g & 8

N pcxogHOe
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Puc. Iloxkazamenu T-cucmemvl ummyHnumema npu o30evicmeuu camma-uzyvenus (0,2 Ip)

Ha ®T'A. Tak, noa AelcTBHEM MajblX 103 pagualiy B
OTJAJIEHHOM Tepuo/ie, MPOIIEHTHBIIN MOKa3areiab HHIEKCa
murpauuu nossicuics ¢ 20,20+1,61% wna 28,30+1,31%
(p<0,05).

Taknm 0o0OpazoM, aHaIM3 MPUBEJCHHOTO Marephaia Io-
Ka3bIBAa€T, 4TO IOJ BO3JACHCTBHEM Majoi A03bl ramma-
U3Iy4YeHUsl B OTJAJIEHHOM IepHoje B T-cuctemMe nmMmy-
HUTETa TPOUCXOIAT CIEAYIOINe M3MEHEeHUs: Ha (oHe
YBEIMUYCHUST OOIIEro KOJIMYecTBa JTMM(OIUTOB OTMEda-
ercs camxkenne nyna CD3+,CD4+ mumdonuros, nmMmy-
HOPETYJSITOPHOTO MHJIEKCA, MOBBIIICHUE JTUM(POKHUHITPO-
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IYIUpPYIOIIEH crocoOHOCTH TuMponuToB U myaa CD8+
TUMQOIUTOB (pHC.).

W3 tabnupt cnieyer, uro T-crcTema B OTAaICHHOM IIEpHOJIe
I0CJIE€ COYETAHHOIO CTPECC-BO3AEHCTBUS pearupyeT ciemy-
IOIIMM 00pasoM: CITycTs 1 CyTKH B niepugepruueckoil KpoBU
JIOCTOBEPHO CHMIKAIOTCSI KOJIMYECTBO JICUKOLMTOB B 1,44
pasa, yucio JumQonuToB B 2,26 pasza, COOTBETCTBEHHO
cHmkaeTcs abcomortHoe urcino CD3+ B 1,87 paza, CD4+-B
1,6 pa3a, CD8+ B 3,0 pa3a. IMMyHOperyIsTOpHBII HHIEKC
u PTMJI na ®T'A cyuiecTBEHHBIX U3MEHEHU HE MpeTep-
[I€BAIOT, 3HAUCHHE OCIIETHETO BBIIIE HHTAKTHOIO YPOBHSI.
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[TpuBeneHHBIE TaHHBIE TOKA3bIBAIOT, YTO MPH YMOLIMOHAITb-
HOM CTpecce Ha MHTAaKTHOM OPTaHU3Me B PAHHHX CTaIMsX
OAC, B nepudepruvecKoil KpOBU 00TYyUCHHBIX )KUBOTHBIX
Ha (oHe TMMPOIMTO3a PETUCTPUPYETCS CHIKEHUE KOJTU-
yectBa CD3+, CD4+, CD8+ nmumdonnTo. B T0 e Bpems
B KPOBH IIPH JIy4E€BOM [TOPAKESHUH OTMEUACTCS OBBIILICHUE
JTUMGOKHUHIIPOAYIUPYIOIICH CIIOCOOHOCTH JICHKOIIMTOB
B CPaBHEHHMH C MHTAKTHBIMH KpbicaMu. JIuMpOKHH-
CUHTE3UPYIOIasi CIOCOOHOCTh JCHKOIIMTOB, OTPaKaeT
(YHKIMOHAIBHYIO aKTHUBHOCTh T-CHCTEMBI HMMYHHUTETA
B O0JIy4YCHHOM OpTraHU3ME.

BrisBrieHHBIE B XO/1€ HCCIEIOBAHUS HAPYIICHUS, IO BCE
BEPOSITHOCTH, CBSI3aHBI C OCOOCHHOCTSIMH BO3/1CHCTBHS
panManuu Ha OpPraHM3M: HOHU3HUpYIOIlee U3TydeHHue
OKa3bIBaeT MoBpexaatoniee AeicTeue Ha T-muM(OUunThI,
npuBoJsilIee K UX rubenn, HapymeHuo aupdepeHu-
POBKH U 9KCTIPECCUH MOBEPXHOCTHBIX perentopos [2,11].
Kpome Toro, B pa3BUTHH JTUM(ONEHUH UMEET MECTO
nepepacripe/ie/ieHIe WIIM MUTPaIs TUMPOHUTHBIX KJIETOK
MEXTy KpOBBIO U opraHamu [2,8,11] 4ro, mo-BuauMOMY,
00y CIJIOBJIEHO MOBPEKAAIOLINM ISHCTBHEM PAIUAIHOHHOTO
(baxTopa Ha KPOBETBOPHbIE TUM(POUIHBIC TKAHH.

Croycrst 2 CyTOK KOJMYECTBO JHMM(OLUTOB JOCTOBEPHO
nossimaercs B 1,53 paza, CD3+- u CD 4+ B 1,43 u 2,0
pa3a coorBercTBeHHO. Kommuecto C/I8+ He mpeTeprieBaeTt
3HAYMMOTO M3MEHEHHUS, TakXkKe KaK U UIMMYHOPETYJISITOp-
HBII UHJIEKC, UMEET TeHJIEHUIUIO K yBeanueHnuto PTMJI Ha
OT'A 110 OTHOLICHHIO K UCXOAHOMY YPOBHIO (Ta0IHIIA).

Pe3ynbTarhl MPOBEICHHBIX MCCIICIOBAHMI TOKA3BIBAOT, YTO
Ha BTOPBIC CYTKH ITOCJIC COUCTAHHOTO ICUCTBHS SMOIIMOHAb-
HOT'O CTPECca M MaJIoi 103bI FaMMa-00JTyICHHUS OTMEUACTCSI
CTaTHCTUYCCKH 3HAYMMOE CHIDKCHHE KOJTYCCTBA JICHKOILITOB
Ha 33%. [1pu aTOM OTMeYaeTCs MOBBIIIEHUE KOIMIECTBA KaK
OTHOCHUTEJIBHOTO, TaK U aOCOJIFOTHOTO KOJMYECTBA JIM(QO-
utoB Ha 18% u 25% cootBeTcTBeHHO. OO0I1Iee KOTUYECTBO
CD3+-nuMdonuToB ¥ UX CyOmOnmyNsiuuil ¢ XeNnepHoi
U ¢ cympeccopHoil akTuBHOCThIO (CD4+ u CD8+) 6pun
CHIDKCHBI M TOCTUTITH CTAaTUCTHYCCKOM 3HaYMMOCTH. MMy~
HOPETYJISITOPHBIA MHJEKC M MH/IEKC MUTPAIVU JIEHKOLIUTOB
COOTBETCTBOBAJIM KOHTPOJILHBIM TAHHBIM.

Takum o6pa3om, cieayer IpeoIoKUTh, YTO CHIKEHNE
T-00mux muMQOUUTOB U UX cyOnomynsinun T-xenepos
SIBJISICTCSI CJIC/ICTBHEM PaJUallMOHHOTO MOPAXKEHHS U HX
MHTpalyeil B IeHTpalbHble U nepudeprueckre Jumdo-
UJIHbIE OPTaHbl UMMYHHOH cucTeMmsl [8,13].

B otnanennoM nmepuosne, Ha 3 CyTKH HOCie BO3AEHCTBUSA
SMOIMOHAIBHOTO CTpecca M TraMMa-u3IydeHHs B J03€
0,2 I'p, B KpOBH OTMEUAIOTCS HOPMAJIH3alMs KOJTHYECTBa
JICMKOILUTOB, yBEJIMYEHUE OOLIEro KOJIWYecTBa JHUM(pO-
IIUTOB, CHIDKCHHE KonmyecTBa cybonomymsuuii CD3+ u
CD4+numdonuros, u nossieHne yposus CD8+ num-
¢douuroB. OyHKIMOHANBHASE AKTUBHOCTh T-1MMQpOIUTOB
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B 9TOT MEPHOJ] COOTBETCTBYET KOHTPOJIbHBIM 3HAYCHUSIM.
BrimennpuBeieHHbIe U3MEHEHHUs, IO BCEl BEPOSTHOCTH,
00yCITOBIIEHBI HEOJUHAKOBOH PaMOPE3UCTEHTHOCTHIO
JIAaHHBIX KJIETOK K JIydeBOMY BozzeicTBuio. CremayeT oT-
METHTb, 4TO COOCTBCHHO T-TUM(OIUTEI MOTYT OKa3bl-
BaTh HEMOCPENCTBEHHOE TMOBpEXKIatolIee ACHCTBUE Ha
TKaHU (€CTECTBEHHBIC KWJLIEPHI), YTO B HAIUX OMBITAX,
KaK YKa3aHO BbIIIE, TPOSIBUJIOCH B YBEJIMYEHUH KOJIWYeE-
ctBa cyononysuuu T-1uM(OIUTOB ¢ CYITPECCOPHOU aK-
TUBHOCTBIO U CHH)KCHUH CyOmomynsuuu T-1umM¢ponnToB
C XENNEpHbIM CBOMCTBOM, UYTO, B CBOIO OuY€pellb, MO-
JKET CTaTh OIHUM M3 KOMIIOHEHTOB MAaTOT€HETHYECKUX
(hakTOpPOB OPraHHBIX MOPAKCHUH M ayTOAJICPTUUCCKUX
MIPOLIECCOB MPHU OOIYUYeHUH B OTJACHHOM niepuone. Of-
HaKo, He CJIeyeT UCKIII0YaTh, YTO MATOT€HHOE JCHCTBHE
T-cympeccopoB UMEET W 3aIlIMTHOE 3HAYCHHE, DTUMUHH-
Pys MOBPEXACHHBIC 37IeMEHTHI TKaHeil [ 13].

He uckirouero, uro aumdormTos B neprdepuaecko Kpo-
BU ONPEIEIISIETCS] BOBICUCHUEM 3THX KJIETOK B MMMYHHBIH
MPOIIECC MPY OOJIYYSHUHN U TIOSIBIICHHEM B NepH(epruuecKoii
KPOBH OOJIBIIONO KOJIMYECTBA HE3PEIBIX JIMM(POUIHBIX Kile-
TOK, HE CTIOCOOHBIX K OCYILECTBICHHUIO MOTHOIIEHHOH (QyHK-
[[MU B CHITY BO3/ICHCTBUS paauaninoHHoro dakropa [11].

BriBoabI:

1. B otmaneHHoM mepuoje, mociae BO3ACHCTBHUS Maioit
J03bl ramma-usaydenus 0,2 I'p, oTMedaeTcss IMMYHOIIO-
rU4YecKasl HeJJOCTaTOYHOCTh, UYTO MPOSIBISETCS B CHUXKE-
HHUM Yuciia cyornonyssinui T-TuM(OLUTOB ¢ XeJNepHOi
W TIOBBIIIEHUN KosmuecTBa T-numgonuTos ¢ cynpeccop-
HOW aKTHMBHOCTBIO M JIMM(OKUHIIPOAYLHMPYIOIIEH Ccro-
coOHOCTEH JICUKOIUTOB.

2. Ha mo3muei ctanuu cTpecc-peakinu OTMEYaroTCs JIMM-
(horumTo3, MOBKINICHHE a0COTIOTHOTO KosnyectBa CD3+-
u CD4+- numdoruros, Hopmau3amus CD8+- kieTok u
JTUM(POKUHIPOLYUPYIOIICH CIIOCOOHOCTH JICHKOIIUTOB U
CHIDKECHHE UMMYHOPETYIIATOPHOTO HHACKCA.
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SUMMARY

INFLUENCE OF EMOTIONAL STRESS ON CEL-
LULAR IMMUNITY EXPOSED TO LOW DOSE OF
GAMMA-RADIATION IN THE REMOTE PERIOD
(EXPERIMENTAL STUDY)

1Utegenova A., 1Zhetpisbayev B., 1Semenova Yu.,
’Kydyrmoldina A., tArgynbekova A.

1The State Medical University; *Kazakh Humanitarian-
Juridical Innovative University, Semey, Kazakhstan

The study aim was to investigate the combined influence
of emotional stress and low doses of ionizing radiation
(0.2 Gr) on cellular immunity of laboratory animals in the
remote period.

One hundred and twenty Wistar rats were divided into 4
groups: 1 group control, 2 group — exposed to gamma-
radiation, 3 group — exposed to emotional stress, 4 group
was exposed to the combined influence of emotional
stress and gamma-radiation. Emotional stress was simu-
lated by tail suspension. Animals from groups 2 and 4
were exposed to a single dose of 0.2 Gr 90 days prior
the investigation via « TERAGAM» ®“Co (ISOTREND
spol. s.r.o., Check Republic). The results of our study
show that in a remote period after exposure to a low
dose of gamma-radiation the decrease of quantitative
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and increase of qualitative indicators of cellular immu-
nity are observed, which is manifested by lymphopenia
and decease of CD3+- CD4+ - and CD8+-lymphocytes
subpopulations, and lymphokin-producing capacity of
leucocytes. The late phase of stress-reaction is character-
ized by lymphocytosis, increase in absolute numbers of
CD3+- and CD4+- lymphocytes, normal range of CD8+-
cells and lymphokin-producing capacity of leucocytes
and decrease of immunoregulatory index.

Keywords: Emotional stress, cellular immunity, low dose
of gamma-radiation.

PE3IOME

BJIMAHUE SMOIIMOHAJIBHOI'O CTPECCA HA
KJIETOYHOE 3BEHO UMMYHUTETA, OBJIY-
YEHHOI'O MAJIOH 10301 TAMMA-U3JYYE-
HUA B OTJAJIEHHOM INEPUOJE (QKCIIEPU-
MEHTAJIBHOE UCCJIEJOBAHMUE)

YTerenoa A.M., "’ Kernucoaes b.A.,
ICemenoBa FO.M., *Ksiabipmosiguna A 1.,
'ApreinéexoBa A.C.

Tocydapcmeennviti meduyunckuti yHusepcumem, *Ka-
3aXCKUL  2YMAHUMAPHO-IOPUOUYECKUL  UHHOBAYUOHHBIT
yuugepcumem, Cemetl, Kazaxcman

Ienb uccnenoBanus — U3y4eHUE BIUSHUS YMOLUOHANb-
HOTO cTpecca U Mayol 103bl ramma-uzinydenus (0,2 Ip)
HAa [T0Ka3aTel! KJIETOYHOI0 MMMYHUTETA B SKCIIEPUMEHTE
B OTJAJICHHOM IIEPUOJIE.

HUccnenoanne nposezeno Ha 120 camiax OenbIX 1MoI0Bo3-
pesbIx Kpbic JuHEM Wistar, pacnpeielieHHbIX Ha 4 rpyn-
mbl: | rpynmna — uHTakTHBIe *kKuBoTHBIE (n=15), I rpymnma
— mozaBepriuecs ramma-oonydenuro (n=15), Il rpymnma —
MIEPEeHECIINEe IMOIMOHAIIBHBIN cTpece (n=45), IV rpymma
— TNOJBEPruIMecs KOMOMHUPOBAHHOMY BO3/ICHCTBHIO MO-
LUOHAIBHOIO CTpecca U ramma-oomydenus (n=45). Mome-
JIMpOBaHue AMouuoHaibHOro crpecca B III u IV rpymmax
OCYIIECTBIIIIOCH MOJBEIINBAHUEM KpbIC 32 XBOCT. OpHO-
KparHoe obnyuenue B 03¢ 0,2 I'p mpoBoanIIOCh )KUBOTHBIM
IT'u IV rpymnmn 3a 90 cyTok 10 ucciaenoBaHus Ha pauoTepa-
niesrraeckoM ycrpoiictee K TERAGAM» (ISOTRENDspol.
s.r.0., Yexust) ramma-nryaamu “Co.

Pesynbrarsl poBeIeHHBIX UCCIEIOBAHUM MOKAa3aIM, YTO
B OTJIAJIECHHOM I€pUojie, MOCIe ACHCTBUS Majoi J03bI
raMMa-u3JayueHus, B paHHEH CTaguu aJlalTallOHHOTO
CHUH/IPOMA TMPOU30IILIO CHIKEHUE KOJIMYECTBEHHOIO U T10-
BBIIIIEHHE Kaue€CTBEHHOTO TMOKa3aTeei KJIETOUHOrO 3BEHa
MMMYHHUTETA, YTO MPOSIBUIOCH B TUM(OIICHUU U CHIDKCHUU
cyonomymsiii CJ13+-, C[14+ - u CA8+-mumdonutos u mo-
BBIIICHUH JTUM(OKHHIIPOIYIIUPYIOIICH CIOCOOHOCTH JICHKO-
1utoB. [To3nHss cTanust cTpecc-peakuy XapakTepu3yeTcs
© GMN

JUM(OIIUTO30M, MOBBIIICHUEM a0COIIOTHOTO KOJIHMYCCTBA
C/13+- u Cl14-+- mamoruro, Hopmanu3armeii CJI8+- kietok
1 TUMGOKUHITPOAYLIUPYIOIICH CIIOCOOHOCTH JICHKOIIUTOB U
CHIDKCHAEM MMMYHOPETYIISITOPHOTO HHICKCA.
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